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Based on the hypothesis that increasing the sizes of the substituents on the nitro-
gen of the 1-(2’-bromobenzyl)tetrahydroisoquinoline precursors will force the radical formed
on ring D to lie closer to ring A and hence favours ring C formation while reducing the steric
crowding on C-7 and C-3' will also favour ring C formation, it was found that the sizes of the
protecting groups on the nitrogen do not have significant influence on the formation of ring C
while steric crowding on C-7 and C-3’ has significant effects on the formation of ring C.

tetrahydroisoquinolines aporphine alkaloids

The structures previously assigned to (z+)-laurelliptinhexadecan-1-one and (+)-lau-
relliptinoctadecan-1-one have been confirmed by total syntheses of the racemic alkaloids
which do not possess any anti-microbial activity. A simple and economical synthesis of 4-
hydroxy-2,3-dimethoxybenzaldehyde has been developed, leading to the first total syntheses
of (x)-isopiline, (t)-preocoteine, (+)-oureguattidine and (+)-3-methoxynordomesticine. Only
(+)-3-methoxynordomesticine was found to possess anti-inflammatory activity. A new synthe-
sis, based on radical cyclisation, of telisatin-type alkaloids has been developed leading to the
syntheses of telisatin A and first total syntheses of telisatin B and lettowianthine. Unfortunate-
ly, attempts to develop new syntheses of 1,2,3-trimethoxy-5-oxoaporphine, 1,2-dimethoxy-3-
hydroxy-5-oxoaporphine, fuseine, lakshminine, telazoline, teladiazoline, the azafluoranthene
and homoaporphine alkaloids were not successful due to time limitation. Using radical cyclisa-
tion, (+)-gusanlung A, (¥)-gusanlung D and 8-oxyberberrubine have been synthesized.
Comparison of the 'H- and C-NMR spectral data of the synthetic alkaloids with those of the
natural alkaloids cast doubt on the correctness of the structures previously assigned to the
natural alkaloids.
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Msadraraumiu ¢ Tagdtaeuas liaunsol¥daunsizr  aporphine alkaloids

fumiia 11 Tmjeondioveg 1a

4. 3% quinol acetate freanadundasning Umezawa uazame” il o, 7.
1974 Tagiin 7-hydroxy-1-benzyltetrahydroisoquinoline mv‘hﬂﬁﬁ?mﬁu lead tetraacetate MA@13
Hansaaily quinol acetate «fqﬁwﬂﬁﬁ?mﬁu acetic ahhydride-sulfuric acid & (H)-
acetylthaliporphine (14%) a2 (f)-4-acetoxy-O-acetylthaliporphine (6%) Fuasnansuaing

UHRUNIN 6
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CHO CHO

CH Pb(OAc) CH Ac O/H SO,

AcOH
CH O
3

OCH

(6.0%)

UHUMN 6 MIFUATIZH ()-acetylthaliporphine 4% (£)-4-acetoxy-O-acetylthaliporphine

a, ] o J
MIANWLHIU C TD quinol acetate lieninsalgdansie aporphine alkaloids

d

o |l = ] a ] Y
A 11 Bjoendoueg 1

5. 3% radical cyclisation 1141 A, #1. 1994 Castedo tazamz™ lds18am3TMs In

% o 4 o
%919 radical cyclisation @AT1EH aporphine alkaloids ASLNUNIN 7

CH_O CH_O.
3 3
. ()

CH O ethyl chloroformate CH O N\COOC H
3 Br _— 3 Br 25
CHSO CH O
3
OCH OCH
3 3
AIBN, Bu}SnH
—>

toluene

OCH3 (81%)

UNUMN 7 ﬂﬁﬁ?ﬁﬂ radical cyclisation
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J 34 9 1 = ] t:; o 1 !
UDNIINU Castedo LIATAY "lmwmmwmﬂumgtmum“lumwm C-7 uas C-3
a I 1

VDY 1-benzyltetrahydroisoquinoline precursor m3ytaruriuilu aporphine alkaloids e

4 Y
MaUUL 1ALA hydrogenolysis product WNHUAINUAIN 8

CH3O CHSO
O AIBN, Bu}SnH O
7

N o N
CH O COOC H toluene CHO COOC H
3 r 25 3 H 25
CHSO 3 CH3O O
CH O CH O
3 3

UAHHNIN 8 hydrogenolysis product ﬁnﬂ‘ﬂﬁ 1361 radical cyclisation

MYy 1=K o o A ' A
%3 Castedo LATAUS ll@manmﬂ’nmmaﬂmaiuimmfgaaummmmﬂwygmum

R.

~

o ' ]
Tudwmus 7 7 uaz 3" veslnseaia 1-benzyltetrahydroisoquinoline precursor Lﬂummaiﬁ’

a a o P () v & Y o w Qddyd'lﬁ sloo/dyl
LﬂﬂﬁTﬁWﬁﬁﬂﬂl“ﬂﬂqﬂﬁﬂﬁﬂWﬁ oulutodNavueI5l “Ifxiu'lﬁﬂ‘]el'lsll@%1ﬂﬂu@]@vlﬂ
ax | . 35 =
6. 1% intramolecular ortho-arylation of phenol ierue lay Cuny 1wl a. #. 2003

Tagsinlglumsdunsiei (£)-lirinidine 148% (£)-nuciferine Taeld palladium complex Tu

UPNTeIMIUAIwMIU C AUHUNIN 9

CH,0 CH,0
Pd(OAc) , PCy , NaOAc
N< I N<
HO” N COOCH, DMA HO COOCH,
@ (J

CH O
3
CHZNZ O N\
— 2% cHpO ‘ cH,
O (80%)

(£)-lirinidine (+)-nuciferine
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PCy = O\P/O DMA = dimethylacetamide

[ 4
UNHHIN 9 MTFIATIZH (£)-lirinidine 1O (£)-nuciferine

7. 3% direct arylation reaction 1855 1% palladium complex Tumsainamiu
C v®d aporphine alkaloids 1 A.f. 2007 1A Fagnou tazaaz” IdWannmsdunsiey

aporphine alkaloids 1115z @nEnmd ldasnansuaings daumunn 10

Pd(OAc)2

\PG Ligand (2 equiv. to Pd)
K,CO,. DMA o

PG

130 °C

o
i —
\ 7/ \ /
e}
)
%
i —7
\ 7/ \ /
7

T

(58-99%)
l PPh >L )<
2 P
Me N | H-BF
2 O H-BF 4
4
ligand = A B C

@ 4 a
UAUMW 10 NITHUATICH aporphine alkaloids 1ae75 direct arylation reaction

A aaa . .. 2L 9 M4 1=
L‘L!i’]ﬂi]”lﬂﬂg]ﬂifl”l radical cyclisation Faaunulag Castedo tazamz™ &alud

MsAnEINveALAz Yo 1NA qnﬁ“ﬂfrﬁqajqﬁﬂmﬂ%%’ﬂ“ﬁ'ﬁwaﬂizwudaﬂmﬁmmmu C
Tulszidusie il

1. mu1ﬂmaqwgglﬂuﬁuu nitrogen

2. vinanazduvisveanyunuifidwmia 7 luaawmau A uag 3° Twrwnn

D U913 1-benzyltetrahydroisoquinoline precursor
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Tifivjunuiiae ersaedunlslumsanynlgaser lauaaslugli 1

CH O CHO CH O

3 3 3
O O O Ne -O~_CH,
Fesi

N
BnO MCoOCH  BnO ~COCF BnO ¢
Br 3 Br 3 Br O CH3 3
CH 0 l CH.O l CH,0 -
OCH, OCH, OCH,

Y 1
ol =

s 1 esasdunldlumsAnyiasen radical cyclisation
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CH O CH O CH O
10 1 1
N CH
HO SCOOCH.  HO ~COCF HO N © 3
Br Br Br I CH3
O CH,
CH O l CH O l CH O l
OCH OCH OCH
3 3 3
CHO CH O CHO
3o "1 10
N. H N.
BnO Nt HO ~~ BnO ~COCF
Br i Br I Br 3
S 0
CH 0 CH,0 . CHO r
OCH 3 n
CH O CH_ O CH_ O
O O 10
N N.
“COCF SCOCF BnO “COCF
Br Br Br
® @ 1
g CH O
AW 3
OCH, OCH,_
o) CH O
1) 1
N N
0] SCOCF BnO ~COOCH
Br 3 Br 3
() nonew ()
1 2
R R]ZH,RZZOBn CH O
1 3
R, R +R_=OCH O OCH,
1 2 2

a:R =R=R=HR=R=0CH
14 5 2 3 3

Ncock
3 b:R=R=R =OCH,R=R =H
1 2 3 3 4 5
O ¢ R=R=R=HR+R=0CHO
1 4 5 2 3 2
Br d:R =H,R=R =0Bn,R =R =0CH
_ 1 2 5 3 4 3
R=-H
R=OCH,

v F4 H
5UR 1 arsaedunldlunsAny11fnTen radical cyclisation (A0)
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HaN1INAadI
[ d o Y
NITUATICHAT1TIAIAY (6a-6h)
11 3,4-dimethoxyphenylacetyl chloride (2) N1ﬁ1ﬂﬁﬁ§ﬂ1ﬁﬂ 4-benzyloxy-3-
methoxyphenethylamine (1) 1% amide 3) G?Q‘ﬁ”lﬂﬁﬁ?ﬂ”l Bischler-Napieralski 14 4 reduction
9 v
Y99 4 A8 sodium borohydride W s mﬂﬁuﬁlﬁﬂyﬂmﬁ’uﬁ nitrogen @91}’3811414” carbomethoxy,
trifluoroacetyl, fert-butyloxycarbonyl Hag formyl 1% N-acyltetrahydroisoquinolines  (6a-6d)

MUY UM IFuniziaaaadlutHunIn 1

CH O T CH O CH O
3 cl 3 3
+ (A) (B) !
—_— > —
BnO NHz o) BnO O NH BnO
CH.O
OCH
3
2

1

CH,0 cio
OCH OCH
3 4
CH O CH O
N N
(C) BnO “H D) BnO “R
—_— Br —_ Br
(E) 6a: R =COOCH_
(F) 6b : R = COCF
(G) 3
CHSO CH3O 6¢: R =Boc
H
OCH3 oc 3 6d : R =CHO
5 6a-6d

Reaction conditions: (A) 10% NaHCO,/ chloroform; (B) POCl,/ benzene; (C) NaBH,/ ethanol;
(D) CICOOCH,, Et,N/ chloroform (5 — 6a); (E) (CF,CO),0, Et,N/ chloroform (5 — 6b); (F)

(Boc),0, Et,N/ dichloromethane (5 — 6¢); (G) formic acid, DCC / dichloromethane (5— 6d).
UMW 1 MIFUATIZH N-acyltetrahydroisoquinolines (6a-6d)

mi“]]%ﬂ?ﬁ;l: benzyl VD4 6a LIAL 5 A28 concentrated hydrochloric acid 18 6e waz 7

aaa Y]

Y
NNU 7 3J1‘ﬁ1ﬂ§]ﬂi 81N trifluoroacetic anhydride, di-fert-butyl dicarbonate L& formic

A

~ 9

acid nyjunuimariiazd 1N nitrogen 1Az oxygen MuRI8N331FA5017D 2N hydrochlo-
4 [V 1 { o 1 3 1
ric acid ¥139 2N sodium hydroxide Lﬁ’e)ﬂli]ﬂ‘lfiiqu acyl AR WU C-7 GlﬁglﬂUTi?;lj hydrogen 18 6f-

o w o o
6h Mua1ay uwumimmﬁww"lﬁ’uamiuuwumw 2



CH_O.
P
BnO
Br

OCH3
6a

(A)

\COOCH3—>

CH O
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CH_O
pe

NS
HO COOCH
Br 3
CH3O
OCH
3
6e

CH_O CH_O CH O
N N
BnO “H HO “H HO N\COCF
Br (A) Br (B) Br 3
- _—
CH O CH O © cH o
OCH3 OCH3 OCH
3
(D) 5
S of
CH_ O CH O
N N
HO “CHO HO “Boc
Br Br
CH3O CH3O
OCH OCH
3 3
6h 6g

Reaction conditions: (A) conc. HCI/ ethanol (5 —» 7) and (6a— 6e); (B) (i) (CF,CO),0,

Et,N/ chloroform (ii) 2N HCI (7— 6f); (C) (Boc),0, Et,N/ dichloromethane; (ii) 2N NaOH

(7—» 6g); (iii) 2H HCI; (D) (i) formic acid, DCC / dichloromethane; (ii) 2N NaOH; (iii) 2H

HCI (7 — 6h).

UAUMN 2 MIFUATIEN N-acyltetrahydroisoquinolines (6e-6h)

[ d
MIAUAIICH noraporphines (1a-1d)

191§A501m5a51999UM U C U499 aporphine 1A873% radical cyclisation  Iagiil

6a-6h N1ﬁ1ﬂ§ﬁ§ﬂWﬁU tributyltin hydride 4ag 2,2,-azobis(isobutyronitrile) 1% noraporphines

(1a-1d) +iipannanuuedaluusnanimsadivnumiy ¢ wuniimsdony benzyl Uy
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PONFIUNAWNUL C-1 U9 aporphine 1ATIF31 1a udasdaanaly 'H-NMR spectrum
il singlet 9 8, 8.11 %9 Wudyanaves H-11 uTns9a$19 noraporphine (1a) Fadayaas

@

Y
dwiinulu 1b, 1c vaz 1d wunu Ysuawanaa lauaasluaisg 1

CH.O
‘1
N\Rl AIBN (1 equiv.)

RO Br :
Buzan (4 equiv.)
O toluene
O OCH
OCH3 3
6a-6h la-1d
substrate R R, product yield (%)

6a Bn COOCH, 1a 10.3
6b Bn COCF, 1b 10.2
6¢ Bn Boc 1c 9.51*
6d Bn CHO 1d 10.19
6e H COOCH, 1a 16.3
6f H COCF, 1b 13.6
6g H Boc 1c 17.0%*
6h H CHO 1d 13.8

1 4
*LLEJﬂVllI’E]’E]ﬂ (WﬁWZWIUbJLluu’ﬂulﬁ@\‘lfMﬂVIJJETHJ1iﬂllﬂﬂﬁ1ﬁ'ﬂiq1ﬂ‘ﬁ*ﬂ1ﬂﬂﬁﬂ1

column chromatography Tael¥ silica gel ¥& column ATTUY hexane-ethyl acetate)
A . Ay v aaa . .
319 1 15U noraporphines (1a-1d) T]Ulﬂmﬂﬂg]ﬂiiﬂ radical cyclisation

aglwamsnaaes
1. mmﬂmmwyj benzyloxy Tudwnie C-7 voq 1-benzyltetrahydroisoquinolines 1l
1 9 d' 12 o Y a 9 =1
HARDNIITI NN C nTzvinai e ldinaanunenz lumsaieumiu ¢ on
Y 1
nanuIiniimsgadony benzyl 551319M3IAAURA501 radical cyclisation dnAdy Tuymzh
] ~ < o Y a 9 ®K a a I
Wy  hydroxyl vwnadnninelminaanunznztdes  ufamstatwmiy ¢ W
noraporphine IUSuuHaNAANNINNI
1 (% d’ . = d‘d v o 1 Y
2. vy toanuN nitrogen liifinaniiveszdiiyaemsadieaumiu C
<] Y ] & A [ =1 Yo Y ] A
vziu 1491 1y rert-butyloxycarbonyl Fallvuialvg) thagidisadrsuniu D Twudumgunui

. 9 9 L A ) =2 v . A
bromine Nqﬂgiﬂaj\ulﬁju A BUDDADNITAINWNUKIU C N‘m%‘lﬂ noraporphine Nqﬂﬂq@
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1 a a A ~ a A Y 3 Y A 1 [
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v a A

< ' A a2y . . T
Lﬂuwyjﬁamumuazmaﬂ Ao d15dszan N-trifluoroacetyl-1-benzyltetrahydroisoquinolines

5 E4
aunsai Idusans lddheTasmsannan uennniinsiAurievdany trifluoroacetyl @11130

o 1 a Y a o 4 { [N )

Mldde Mwandags wensnfiarswansmal  N-trifluoroacetylnoraporphines 9 1agavin 1w
4

U3gn3 1ad1e Taensuonoeniin  hydrogenolysis product #28N1IANAHANY307D  column

chromatography

29 9 =

[l < 1 @ { . { & J
4. Wy carbomethoxy (U3 0 U nitrogen NANOAIT uATIToADEAE NNV
a15szan N-carbomethoxy-1-benzyltetrahydroisoquinolines anran laennunn sindeailn
a = as 139y aA A 1 [~ 14
USENT 183D chromatography H@nidoARoawsalasuny N-cOOCH, 1ilu N-cH, 14 Tag
M3 Gn5e10Y lithium aluminiun hydride 1#USunawananiunais msuen N-carbo-
methoxynoraporphine 890910 hydrogenolysis product ¥n@e41933 column chromatography
= Y =
39z 1vinad
] I 1 v A . A o o Y a o
5. Wy formyl Lﬂuﬁyﬂ@\‘lﬂuﬂ nitrogen NALYUNU ﬂWiﬂWﬁWiﬁlﬁUiQﬂ‘ﬁIﬂﬂﬂWi@]ﬂ
= . . . o Y Y (a Aa A
Wana13 N-formyl-1-benzyltetrahydroisoquinolines Mldde InSnanananathunatuay
{ 1 < o aaa o . .. .
awnsolasuny N-CHO Iy N-CH,1& Taon5H11lATe10u lithium aluminiun hydride 18
WUAY NITHYN N-formylnoraporphine 891910 hydrogenolysis product 11nA99143% column

= Y A
chroma- tography 99 2 1vinad
[] & A = ~ 9 dyd Y AaAA
6. Y tert-butyloxycarbonyl Falivina lngnganlylunmsnaaell Yueane ns
ANNANET N-tert-butyloxycarbonyl-1-benzyltetrahydroisoquinolines Mldde uamsuenans
a o 4 o
HannuNUszInn N-tert-butyloxycarbonylnoraporphine 88N310 hydrogenolysis product 'l
H Y
= =

o Y o Aq v o
gnnaaluussaasaedu 14 4 dsznnilslumsnaasansall

q

9
v A

7. radical initiator ﬁ”l%’“lumivmamﬁﬁ 2 7R 2,2,-azobis(isobutyronitrile)
(AIBN) 112z 1,1"-azobis(cyclohexanecarbonitrile) (ACCN) WU lufianuuanaislunda)s-
wananand 180nUFA5e0 radical cyclisation uAms 14 AIBN fideldiSeude aunsauen
p9NNENINAATAN 13918 TA8N1Ta19878 hexane 131y ACCN wuInluduasnan-

1Y J

mm&tﬂﬂﬂﬂﬂﬂ1ﬂﬁu1€fmﬂ
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8. dadiulasluaszninemsfedu : AIBN 139 ACCN : BuSnH iy 1:1:4

ad o a

3 o ] ~ dy 9 a o = o Y e
Whudadruimingaulumsnaaesil mszldmsnaadusifios 2 @ FBheas1duTgnsas
4
o ] 1 ] 1 1 o I
wladeniimslddadiusenineasasdu - AIBN w39 ACCN : Bu,SnH 1flu 1:0.8:1.6 a1
1 & Y a Y] =R a o Y a Q"d =\
5189109 Castedo tazamy’ Feldasnanduaing 3 wila m3hensInusgnsaedinam

a1 aauaasluuwunn 3

3
3 O
N 3 COOCH
\COOCH3 AIBN (0.8 equiv.) OCH +
—_—
Bu3SnH (1.6 equiv.) (2.0%)
toluene

CH O.
poolR’
3
NS
\ ‘ COOCH, (11.8%)
(1.0 mol) O

(10.4%)

CH,0 CH O
NcoocH AIBN (1.0 equiv)  HO

BnO 3
_—
Bu3SnH (4.0 equiv.)

Br
toluene
CHSO

OCH
3

CHO
N
\COOCH : ; COOCH

(10.3%) (11.0%)

CHO
3

(1.0 mol)

v 14
UAUMN 3 ﬂg]ﬂiiﬂ radical cyclisation lFdadiuTuaseniea1Iaedu : AIBN: Bu,SnH

AN

1 1 { o 1 3 a [ I'd
9. udNUUNUN hydroxyl Tudwws €7 vosmsasduaz Idasnanfus

1 'c 1 09; [l 1 [ o 4
WINNINTANA MUY C-7 YoIm5AWAUTINY benzyloxy 8¢ UAMITUATIZH 7-hydroxy-1-

benzyltetrahydroisoquinoline 311 7-benzyloxy-1-benzyltetrahydroisoquinoline ¥sunamanan
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)=\ 1 3 [ u’/‘ d’ a a a 9 9 1 [}
WYY 57-61% INUY ﬂ\‘]uum@W%ﬁﬂﬂﬂﬂﬂﬂlNﬁWﬁﬁIﬂﬂi’]mmﬂﬁWﬁJﬁﬂﬁéﬂ1@31 ﬁyﬂmﬂu

] 1 a o o Y
benzyloxy unu lifinanems laansnansus laesiuae daaasluupunn 4

CH3O CH3O
O NH conc. HCl/ethanol O
BnO LS. HO NH
Br Br
CH3O CH3O I
OCH3

Y

OCH
3
(61.1%)
CHSO
O Ne AIBN or ACCN (1 equiv.)
BnO Br COOCH3 Bu_SnH (4 equiv.)
toluene

CH3O

OCH3

(10.3%)
conc. HCl/ethanol

CH_ O
pe

AIBN or ACCN (1 equiv.)

NS
HO Br COOCH3 BuSSnH (4 equiv.)
toluene
CH3O
OCH3 OCH3
(57.8%) (16.4%)

ueumn 4 USuawanansaui 1an1§nsen radical cyclisation

A Yy 8 KR aAa A 1 A ) ] !
lfW@L!ﬁﬂ\‘]ﬁl‘ﬁlfl"iuﬂ\‘]ﬂﬂﬁWﬁm@ﬁﬁy‘LLWuﬂiuﬁnlﬁui C-7 ung C-3° U094 1-benzyl-

. . . =< Y ' ' 24 = ~ v a3 ' A
tetrahydroisoquinolines ﬁmmﬂﬂmamqm"lﬂummﬂsemmsmiwmummﬂmmwngmumm

o ] ! a o d aaa
s C-7 uag -3’ mms"l?fmiwa@mmmmﬂﬂgﬂimmia%'nammu C U949 aporphine

E4
v A

Y v
. A . . . i o I
alkaloids 1A87% radical cyclisation Iaga13aadun 1y lumsaiiaramiiu C swunldiludsdl
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1. nsdivgunuinludmmniia C-7 404 1-benzyltetrahydroisoquinolines A1

methylenedioxy a1% c-3' Ao hydrogen

OCH
3

AIBN (1 equiv.)

™coocn
3 Bu}SnH (4 equiv.)

toluene

OBn

(17.2%)*

N,

COOCH3

o)
< AIBN (1 equiv.)
O

™coocn
Br 3 Bu3SnH (4 equiv.)

toluene

W,
Y
O/\O
A%es
Z:

CH O CH3O

w
o
o]
=]

OBn

I

Br

®

O
< Q AIBN (1 equiv.)
N
O ~ F
Br coc 3 Bu3SnH (4 equiv.)

toluene
OBn

OCH
3

(30.0%)

AIBN (1 equiv.)
~\,

COOCH3

™coocn
3 Bu3SnH (4 equiv.)

toluene

Y
s

(27.0%)°

COCF3

B

o
Q
jas)

Y
O/\O
2

(40.1%)*

2. ﬂiﬁmggmuﬁﬁluﬁumm C-7 Y94 1-benzyltetrahydroisoquinolines Ao methoxy

az C-3' o hydrogen



AIBN (1 equiv.)

Bu3SnH (4 equiv.)
toluene

AIBN (1 equiv.)

Bu3 SnH (4 equiv.)
toluene

AIBN (1 equiv.)

Bu3SnH (4 equiv.)
toluene

24

A=)
OBn

3. ﬂiﬂwgtgwuﬁiuﬁ1ngﬁa C-7 493 1-benzyltetrahydroisoquinolines Ao

hydrogen iy c-3' fle hydrogen

CH O
O
N.
~COCF
Br 3

ACCN (1 equiv.)

BUSSnH (4 equiv.)
toluene

ACCN (1 equiv.)

BuBSnH (4 equiv.)
toluene

=
VNN 6



4. nativgunuin ludmnia C-7 409 1-benzyltetrahydroisoquinolines A1

benzyloxy 4ag c-3' Ao hydrogen

CH O
Be

N.
BnO \COCF3

CH O
3

AIBN (1 equiv.)

Bu}SnH (4 equiv.)
toluene

OBn

uni 3

(22.7%)

AIBN (1 equiv.)

Br
OBn
OCH
3
Br

Bu3SnH (4 equiv.)
toluene

P
Unn 4

R1 = R2 =H (10.9%)
R1 =H, R2 =0Bn (9.7%)
R1+ R2 = OCH20 (10.4%)

AIBN (1 equiv.)

R
1
R
2
CH3
CH_O
3
O NS
BnO COOCH
Br 3
CH O
3

OCH

Bu}SnH (4 equiv.)
toluene

OCH
3

(8.3%)11”4

25

5. nyginyunuiludumits ¢-7 wag C-3" Y99 1-benzyltetrahydroisoquinolines

Ao methoxy W30 methylenedioxy tlag c-3' fn hydrogen tlag mﬂjsmuﬁéﬁgmm 6a Lz 7 o

oxalyl
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ACCN (1 equiv.)

Bu3SnH (4 equiv.)
toluene

a:R =R=R=H,R =R =0CH
1 4 s 2 3 3

=
Unn s

(30-34%)

b:R=R=R =0CH,R=R =H
1 2 3 34 s

¢ :R=R=R=H,R+R=0CHO
1 4 5 2 3 2

d:R =H,R =R =0Bn,R =R = OCH
1 2 s 34 3

6. ntiviyununluduniia -7 uaz -3 ¥04 1-benzyltetrahydroisoquinolines

Ao benzyloxy WD c-3' fe hydrogen 130 benzyloxy

CH30
O AIBN (1 equiv.)
NS

BnO COR B
n Br Bu3SnH (4 equiv.)
toluene
CH3O OB
OBn n .
uni 3
R=C H (0%)
15 31

R=C _H_(0%)
17 35

CH3O CH O
O AIBN (1 equiv.) ’ O

NS
'
Bno™ COCE, Bu SnH (4 equiv.) BnO

BnO toluene BnO. O

CH3O CH3O

N
\COCF3

8d 9 (76.3%)

Y 4
nndoyaninualunnnsdidnsdu eansoagllddeae lai

1. ﬂiﬁﬁwngmumuﬁumm C-7 U84 1-benzyltetrahydroisoquinolines ﬁ’e)‘m;l:
hydroxyl, methylenedioxy 130 methoxy LAY c-3' Ao hydrogen ﬁﬁJ”Iiﬂﬁ”l‘]Jﬁﬁ?Eﬂﬁ%jN’N

& . . a a 1
149U C 15J3 aporphine alkaloids 18 1u1/5uamananneudied
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2. nsaiingunuiludwnia -7 naz C-3" 493 1-benzyltetrahydroisoquinolines
o Aaaa I a a
1o hydrogen a150%11n3e1831929um21 C 15U aporphine alkaloids 18 ludsuananana
3. ﬂiﬁﬁwgggmuﬁiuﬁ1ngﬁa C-7 W94 1-benzyltetrahydroisoquinolines Ao
o aaa I
benzyloxy 4 c-3' fio hydrogen f‘ﬁllﬁtm"l‘ﬂgﬂiEJ”Iﬁ’%)N’NLM’Ju c1iu aporphine alkaloids
Y a a 1 Y ° =~ = ] Y
lalulSinawanaanoudiedr naglimsgapdony benzyl Tumsadrarumiuaue
4. nstinvgunuiludwmis C-7 uaz C-3" ¥e3 1-benzyltetrahydroisoquinolines
1 o Aaaa [ . . 4
flo benzyloxy luamnsninlfnseradiarsunau ¢ 11y aporphine alkaloids 14 1Ho3910A1M

weda luUTNUNNIINET199UKIU C

v
1 =

5. ﬂiﬂﬁwwmuﬂm‘immﬁa C-7 way C-3' voq 1-benzyltetrahydroisoquinolines
A A . r A ' Ao A A
A9 methoxy ¥13® methylenedioxy 1a¢ C-3' A hydrogen HAZUYUNUNAULKHUIN 6a LA 7 AD
1 1 = 1 A o A A = Y Y o
LY oxalyl wmmﬁuﬁwmuﬂumzmum 6a LY 7 NATINUNIU D éllf)\ﬂﬂ'i\‘iﬁﬁﬂclﬁﬁu
F) A ] . 1 9 < ] A a a o ’q ¥ dg’ Y &
ATUNUNY bromine magﬁlﬂmmmu A ﬂhlll’ﬁWlﬂiﬂLWll'iJilJ1ﬂ‘lﬂ'ﬁWﬁ€5]ﬂmmﬁl‘ﬁlﬂﬂsUuVlﬂ B
aivayudoajni vunavenytloadui nirogen lidwansznuasmMsadIgImIu C
U849 aporphine alkaloids

A ~ o 1 A 1A 1

6. ﬂimmwgtmuﬂumgmm C-7 A9 benzyloxy (a2 C-3° A9 hydrogen LLASHY

Yoaiun nitrogen flﬂll!”lﬂiﬁi}jﬂ”lﬂ (C,;H,,CO uas C,H,,CO) Tu 1-benzyltetrahydroisoqui-

. ] o aaa 9 . . k4 ddyw 1

nolines Ulllﬁ’"lll”Iiﬂ‘i/l”lﬂj‘]ﬂi‘c’l"lﬁi"lﬂ’lﬂlm’m C mJu aporphine alkaloids 18 nsaifigelianuise
a Y 1 ~ c?/‘ Y & A [} A ) ] ! g

WW!W@JWﬁﬁJW@‘ﬁUWﬂVlﬂ TIUNTUAITONAU (8d) Gmumgl,muwﬁlumlmm c-7 uaz C-3' u
' o A & ' 3

benzyloxy uawyjﬁmﬂuﬁ nitrogen 11l triluoroacetyl nunldens hydrogenolysis (9) 11l

a o Jd A v A 1A a o I & .
TITIADANUNLINYINUAYY vllliJ?ﬂiWﬁﬁﬂﬂl“ﬂ“Vllﬂu aporphine 108

NMINAANN
v Y A . . A Y (v 1
ANADULNAIINAIYATON Stuart Scientific SMP 2 Iﬂﬂullﬂﬂiﬂﬂ”l (uncorrected)
Ultraviolet spectra Jannaisazaelu methanol A8IATOY Hitachi U-3300 spectrophotometer
Infrared spectra ’mmamim Perkin Elmer Spectrum GX FT-IR spectrophotometer 1uiﬂ
CH,CL,-films 'H- uaz "C-NMR spectra ’Jﬂﬂ?ﬁllﬂim Bruker AVANCE 300 spectrometer ﬁ
AN 300 MHz d1%3U 'H tag 75 MHz dmsu “c Taeld cDCL, nag DMSO-4, lunnansdal

< v o . 33 .
Wudwiazane uaz 1y tetramethylsilane 1111 internal standard
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A = [ L4 oa; Y Aa Y = v o A
L‘L!’EN‘1]1ﬂ3Jﬂﬁﬁﬂlﬂimﬁﬁﬁﬂﬂﬂu‘mﬂﬂ3Qt’fiNﬂizlﬂmﬂﬂ’Jﬂumu’Juiﬂﬂ 3113

o @ = 1 = 1 [~ @ = 1 dy
ANUNTISNATA Eﬂ\‘lﬁlﬂiellﬂ'H'WENWHfﬂﬁ!@IiEJlJﬁWiL!ﬂﬁ$ﬂi$!ﬂ‘mﬂuNWIiﬁTH@N31&1%’13Lﬂﬁlﬂﬂ@ul“lJ‘H

1. MINAATILH phenethylamine

foY | ANEITAZAYUD nitrostyrene (89.0 mmol ) Tu tetrahydrofuran ( 350 mL) a3
luvpanauyed lithium aluminium hydride (0.3 mol) Tu tetrahydrofuran (140 mL) ‘ﬁﬁwé’qmu
agotaziare Taauvua naudedn 3 41w IR diethyl ether (280 mL) a1t/ luves
werudaugveawanlus g imiudes 9 nemitaslogasziase e (15 mL), 15%
sodium hydroxide (15 mL) tazi1 (30 mL) nIodBIMLNOUDENUEIA A NOUBNATIAY
diethyl ether (100 mL) udana filtrate A8 12% hydrochloric acid (1 X 100 mL, 2 X 60 mL) m
“f;”uﬂi almiluuadie concentrated ammonium hydroxide & ﬁ’ﬂ%ﬂumﬁ A28 chloroform (2 X 100
mL) ﬁ1<§u chloroform 1¥11#ad7e anhydrous sodium sulfate ué”;ﬁﬂﬂﬁzmﬂmacls?fmmﬁuéh

& phenethylamine

2. MIFUATIZH amides

2.1 @8 acid chloride

Reflux UDNWENUDY carboxylic acid (0.11 mol), thionyl chloride (0.275 mol) Tu
benzene (50 mL) Huna 1 2Tus udnirllszmeneldaududs 18 acid chloride i1 l1l
aza18u ethanol-free chloroform (50 mL) LAIABY < ANEITATANY acid chloride 841UV
WaUUDY amine (0.1 mol) 11 ethanol-free chloroform (50 mL) 1482 10% sodium bicarbonate (100
mL) AugEulusiniuda iedumnua naudesn 3 $2Tus udauendu chloroform 1NE1Ee
10% sodium bicarbonate (3 X 100 mL), ‘Lil”l (100 mL), 5% hydrochloric acid (3 X 100 mL) tia1g
1{1 (100 mL) ﬁw%u chloroform 1¥iL¥iade anhydrous sodium sulfate udnir lszmensld

o o o A Ay Y =2 A . Y @ o A
ANTHAUA u'lﬁ\iﬂvlﬂhlﬂﬂﬂwaﬂﬁiﬂ triturated AIYAINIACDIYNIN NI TV

Tae35 reflux 1u xylene Tael¥ Dean-Stark trap
Reflux YDIWANUDY carboxylic acid (40.0 mmol) 48 amine (40.0 mmol) Tu xylene
(150 mL) uan 24 3719 Taelim3fsiniindie Dean-Stark trap 3218 xylene Meldnu

Y A A a A A Yy ¥ o
ﬂumhlmlawuﬂﬁdmma 19U chloroform (100 mL) INOALAYVDIHUA LAIA WYY chloroform

f8 5% hydrochloric acid (3 X 100 mL), 11 (150 mL) 1182 10% sodium carbonate (3 X 150 mL)
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4 v '
¥ chloroform 1%111419@38 anhydrous sodium sulfate ta31$1 15z manaldnnudud 1ids

Ay v =2 A . Y o o A
ﬂvlﬂhlﬂﬁﬂWﬁﬂﬁﬁ'ﬂ triturated AN INIAS YNV UIZTY

3. MITUATIZN dihydroisoquinoline Iﬂﬂﬂﬁﬁ%M Bischler-Napieralski

Reflux €13502018U939 amide (40.0 mmol) (48 phosphorus oxychloride (0.4 mol)

Y
A o

1< o o v o
11! benzene (150 mL) Wuan 3 “])"JIIN LLEQII”J‘L!”Illﬂi%tﬁﬂﬂTﬂiéfﬂ’ﬂNﬂHﬁT llﬂg]}ﬂlﬂﬂﬂﬁﬂﬁu"m”la
Y
a o a
MUU NI (150 mL), concentrated ammonium hydroxide (50 mL) 48 chloroform (150 mL) @4
A Y ' A & o @ o9 Yd Y
“lusum‘wuﬂua’mmwmmwuﬂmmﬂu%u chloroform ¥iuA VIT%HHT‘I‘WLﬂ‘L!L']Jﬁ CIeli]
v
concentrated ammonium hydroxide &A%Y chloroform udi Iuiadne anhydrous sodium
A A

) v o . . . . I g’ %
carbonate 1&2111 11/szmoneldanudud 1@ dihydroisoquinoline Wuveaniiadiiiaia #3019

. A =2 9 v o A A ) o Aaaa [ =1
triturated YTTOANNANAIYAINIASAINVTVIETY m@uﬂﬂmﬂgﬂiﬂmaﬂu‘w

4. Mg UNTIZH tetrahydroisoquinoline Taaly sodium borohydride
108 9 1AN sodium borohydride (0.039 mol) avluvosnanveg dihydroisoquinoline
(0.03 mol) 11 ethanol (150 mL) PIuA® 1 ¥3TU9 187 reflux 1 ¥ Tua Bini (100 mL),

Y Y
chloroform (100 mL) |WELNFY  chloroform LLEQII’Jﬁ”I“]‘?u chloroform “lﬁ'u,ﬁ'qﬁ'w anhydrous

v
o

) [ I 3
sodium sulfate 1182111152 m8a1818A 1A UA 1@ tetrahydroisoquinoline 1T 1voITIHTBVOY

]
=1

A& = A . Y v o
UUABIANNANYTD triturated AIYAINIASAINIVUIS T

5. mslanyiloaduuu nitrogen

5.1 ‘qu: trifluoroacetyl

f08 ¢ AN trifluoroacetic anhydride (0.24 mol) asluasazaroves tetrahydro-
isoquinoline (0.04 mol) 482 triethylamine (0.32 mol) 11 ethanol-free chloroform (300 mL) ﬁ
0-10 °C iifeifmate nusedn 3 $2luafigungites 1 chloroform (200 mL) &Y
chloroform Ao 10% sodium bicarbonate (4 X 300 mL), ‘Li‘"l (300 mL), 10% hydrochloric acid
(6 X 300 mL) uazﬁyw (300 mL) ﬁﬁ?u chloroform 17u3738e anhydrous sodium sulfate 1A
ihlszmenmeldanududnidsildTanndnmse titurated Aedhazarsfivns au

5.2 “r‘iﬁ;j carbomethoxy

A8 ¢ 1Y methyl chloroformate (43.4 mmol) asluesazaiovos tetrahydro-

isoquinoline (7.2 mmol) (481 triethylamine (43.4 mmol) 11 chloroform (30 mL) 1 0-10 °C 110
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1 v Y
IANMUA NIUADDN 3 H2 TuaNgUHYNHDI 1AY chloroform (50 mL) 1agii1 (50 mL) e wen
F4 Y F4
U chloroform 1AI419A28 10% hydrochloric acid (6 X 100 mL) agil (100 mL) MFY
chloroform ¥ 1¥4a7e anhydrous sodium sulfate udai llszmeneldanududr iden 1a1%
a Qa‘ as =1 A . . A as

VIANT 1ABITANHANKTD trituration 130 1A8IT column chromatography

53 ‘qu: tert-butyloxycarbonyl

oY ] HIAN1IALAY tricthylamine (6.0 mmol) 11 dichloromethane (10 mL) aalu

1392018 tetrahydroisoquinoline (4.0 mmol) 48 di-tert butyl dicarbonate (4.4 mmol) Tu

v
a a

' Y v
dichloromethane (50 mL) nIu#edn 16 %1 1uq miuii llszmeneldanududmdig
Jyq Y a = an = A . . A ax
1al%u5an3 IaeI8ANHANNTD trituration 1150 108735 column chromatography
5.4 ‘qu: formyl
oY g 1A N,N’ -dicyclohexylcarbodiimide (DCC) (11.0 mmol) 114 dichloromethane
(40 mL) adluasazanegves tetrahydroisoquinoline (10.0 mmol) tta1g formic acid (16.6 mmol)
{ [~ o w [ 4 a [ { a
Tu dichloromethane (50 mL) fusgunazidinivey Wodunua nuasiguygiivesdn 8
o 1 3 c?/‘ . .
$TU9 LFUATaLa1eHAINTOI 1INTUA filtrate A28 10% soduim bicarbonate (2 X 50 mL),
Y Y
11 (100 mL) 91%U dichloromethane Iutadne anhydrous sodium sulfate udni lszme
9 v 9 o A Ayyg ¥ a Y ag =2 =) . . A an
moelaanuaud MawnldlduSanilaeifannannse tituration %39laed3  column

chromatography

6  M3a31923u4IuU C 1aedT radical cyclisation
ADe 9 ANEISaYa18ed 2.2 -azobis(isobutyronitrile) 138 1,1 -azobis(cyclo-
hexanecarbonitrile) (20.0 mmol) L@ tributyltin hydride (80.0 mmol) 144 toluene (160 mL) aqlu
T1302018UDI N-acyl-1-benzyltetrahydroisoquinoline (20.0 mmol) 11 toluene (240 mL) NMEY

4 v v
reflux 0g TaoldarlumaiAuaisaz 60 mL $1uau 4 aselunar 2 T3 reflux Avdn 24
' v v
1 Tua uahllszmeneldanusudrldveaniiadiineia 1@y acetontrile (200 mL) a4l
A 9y & L. v o o . Y v
ALAYUDIHUALUAIANNYY  acetonitrile 98 hexane (3 X 200 mL) MYY acetonitrile 1¥usia
o Y

v ' 1 S
@19 anhydrous sodium sulfate 1@ lszimeneldnnuaud Masnldlduigns lasitan

HANYI0 trituration 113933 column chromatography

N-(4-Benzyloxy-3-methoxyphenethyl)-2-(2-bromo-4,5-dimethoxyphenyl)acetamide 3):

Reflux UDINGTNUDI 2-bromo-4,5-dimethoxyphenylacetic acid (2) (29.3 g, 0.1 mol), thionyl
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chioride (38.0 @) 11 benzene (200 mL) a1 1 $2Tue udnililsememeldnnugus 14
acid chloride 111 1aza1e1u ethanol-free chloroform (200 mL) 1AIn oY di WNAITaZAY acid
chloride a4luvoIHANVDY 4-benzyloxy-3-methoxyphenethylamine (1) (25.0 g, 97.3 mmol) Tu
ethanol-free chloroform (200 mL) 8% 10% sodium bicarbonate (300 mL) ﬁminﬁuiué”m‘im%q
FoIRuNIA NIUADEN 3 2 T34 1N chloroform (211N 10% hydrochloric acid (3
X 100 mL), ‘Li‘”l (100 mL), 5% sodium bicarbonate (3 X 100 mL) uazﬁ”w (200 mL) ﬁ”l"f?u
chloroform Tuiadne anhydrous sodium sulfate LléjiﬂﬂﬂizmEJﬂ”IEJ‘lgljﬂ’J”ljJﬁu@‘];”lllﬁ} amide (3)
(37.7 g 75.6%) WUY0TITNABIBOUNSINANANAY ethanol, mp 159-160 °C [lit." mp 158-
160 °C]. 'H-NMR &: 2.67 (2H, apparent t, J=6.9 Hz, CH,), 3.43 (2H, apparent q, /=6.9 Hz, CH,),
3.54 (2H, s, CH,), 3.83 (3H, s, O-CH,), 3.84 (3H, s, O-CH,), 3.88 (3H, s, O-CH,), 5.08 (2H, Ph-
CH,), 5.38 (1H, br s, NH), 6.56 (1H, dd, J=1.9, 8.1 Hz, Ar-H), 6.63 (1H, d, J/=1.9 Hz, Ar-H), 6.71
(1H, d, J=8.1 Hz, Ar-H), 6.81(1H, s, Ar-l), 7.01 (1H, s, Ar-l), 7.27-7.44 (5H, m, Ph-H). "C-
NMR &: 35.00 (1), 40.70 (t), 43.60 (t), 55.84 (q), 55.88 (q), 56.25 (q), 71.12 (t), 111.23 (d),
111.79 (d), 115.42 (s), 116.08 (d), 116.42 (d), 120.57 (d), 126.45 (s), 127.45 (d), 128.11 (d),
128.62 (d), 131.02 (s), 136.35 (s), 147.66 (s), 147.76 (s), 149.03 (s), 149.69 (s), 169.75 (s).

1-(2-Bromo-4,5-dimethoxybenzyl)-7-benzyloxy-6-methoxy-3,4-dihydroisoquinoline 4):
Reflux U93INUUDN amide (3) (30.0 g, 58.5 mmol), phosphorus oxychloride (90.0 g) 1% benzene
(300 mL) funa 3 $91ue udilszmeneldanudud idvemiiadiinia @i
(100 g), concentrated ammonium hydroxide (40 mL) (8¢ chloroform (200 mL) WEIVUVDINA
azma“lm?u chloroform ¥il® ﬁ1§m‘i’ﬂﬁ’gﬂumﬁ @78 concentrated ammonium hydroxide L&D
44 chloroform w1 1Fuadne anhydrous sodium carbonate 11 11sziren10 g ud 14 4
Suveaniiamiana nuh 4 liiades suh lilihgnsenediui. H-NMR 8. 2.52 (2H, t,
J=1.7 Hz, CH,), 3.65 (2H, t, J=7.4 Hz, CH,), 3.80 (3H, s, O-CH,), 3.83 (3H, s, O-CH,), 3.89 (3H,
s, 0O-CH,), 4.07 (2H, s, CH,), 5.02 (2H, s, Ph-CH,), 6.62 (1H, Ar-H), 6.83 (1H, s, Ar-H), 6.90 (1H,
s, Ar-H), 7.04 (1H, s, Ar-H), 7.23-7.29 (5H, m, Ar-H). PC-NMR (both comformers) 8: 25.06 (t),
25.65 (1), 41.73 (¢), 46.84 (1), 48.11 (¢), 55.94 (q), 55.99 (q), 56.11 (q), 56.18 (q), 56.20 (q), 56.38
(q), 70.92 (1), 71.15 (1), 109.31 (d), 110.06 (d), 110.14 (d), 110.30 (d), 114.83 (d), 115.74 (d),
116.09 (d), 116.32 (d), 127.12 (d), 127.53 (d), 127.78 (d), 128.17 (d), 128.43 (d), 128.64 (d),
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129.16 (s), 131.27 (s), 131.46 (s), 131.59 (s), 136.15 (s), 136.63 (s), 144.45 (s), 147.53 (s), 147.66
(s), 148.98 (s), 150.98 (s), 151.53 (s), 164.24 (s), 165.95 (s).

1-(2-Bromo-4,5-dimethoxybenzyl)-7-benzyloxy-6-methoxy-1,2,3,4-tetrahydroisoquinoline (5):
108 ) 1AN sodium borohydride (4.0 g) asl luasazateves 4(30.0 g, 60.6 mmol) 144 ethanol
(300 mL) auHuA udIUAEEn 1 lueduliden 30 wd Fanaldidu dunh (200 mL),
chloroform (200 mL) e uamwﬂ%u chloroform 1 l¥iadne anhydrous sodium sulfate
i lszmemeldanusudld 5 207 ¢ 71.1%), Wuvewdidimasisoundmnnandi
ethanol, mp 115-116 °C [lit." mp 120-120.5 °C]. 'H-NMR &: 2.70 (2H, t, J=5.7 Hz, CH,), 2.77-
2.85 (2H, m, CH,), 3.07-3.15 (1H, m, CH,), 3.25 (1H, dd, J=3.6, 13.8 Hz, CH,), 3.83 (3H, s, O-
CH,), 3.85 (3H, s, O-CH,), 3.88 (3H, s, O-CH,), 4.13 (1H, dd, J/=3.4, 9.9 Hz, H-1), 5.10 (1H, d,
J=12.7 Hz, Ph-CH,), 5.15 (1H, d, /=12.7 Hz, Ph-CH,), 6.58 (1H, s, Ar-H), 6.72 (1H, s, Ar-H),
6.77 (1H, s, Ar-H), 7.08 (1H, s, Ar-H), 7.27-7.34 (5H, m, Ph-H). “C-NMR &: 29.40 (), 40.13 (1),
42.40 (t), 55.18 (d), 55.85 (q), 55.96 (q), 56.28 (q), 71.15 (t), 109.63 (d), 111.72 (d), 115.35 (s),
116.28 (d), 117.30 (d), 127.22 (s), 127.31 (d), 127.98 (d), 128.59 (d), 130.43 (s), 130.50 (s),
136.70 (s), 147.11 (s), 147.42 (s), 149.05 (s).

1-(2-Bromo-4,5-dimethoxybenzyl)-7-hydroxy-6-methoxy-1,2,3,4-tetrahydroisoquinoline (7):

Reflux 91302018903 5 (5.0 g, 0.01 mol) 111 ethanol (250 mL) t+ag concentrated hydrochloric

Y Y
v a

acid (250 mL) i1t 4 2T daitaliidu udindunsal¥iumadas concentrated ammo-
nium hydroxide (Aanzneudu1) nsewdnalfuield 7 (2.5 g 61.1%),mp 188-190 °C [lit”
mp 178-180 °C]. 'H-NMR 8: 2.70-3.05 (4H, m, CH, X 2), 3.22-3.28 (2H, m, CH,), 3.80 3H, s,
0-CH,), 3.85 (3H, s, O-CH,), 3.86 (3H, s, O-CH,), 4.28 (1H, dd, /=2.4, 10.0 Hz, H-1), 6.60 (1H, s,
Ar-H), 6.79 (1H, s, Ar-H), 6.92 (1H, s, Ar-H), 6.95 (1H, s, Ar-H). "C-NMR 8: 28.66 (1), 40.01 (1),
41.98 (1), 55.28 (d), 55.88 (q), 55.99 (q), 56.19 (q), 109.60 (d), 111.70 (d), 113.17 (s), 115.11 (d),
118.11 (d), 126.65 (s), 129.33 (s), 130.45 (s), 145.30 (s), 146.55 (s), 147.37 (s), 147.82 (s).

1-(2-Bromo-4,5-dimethoxybenzyl)-2-carbomethoxy-7-benzyloxy-6-methoxy-1,2,3,4-tetrahy-
droisoquinoline (6a): Aoy g A methyl chloroformate (32.5 g) adluveaNanved tetrahydro-

isoquinoline (5) (29.2 g, 58.6 mmol), tricthylamine (35.0 g) 114 ethanol-free chloroform (300 mL)
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# 0-10 °C udIudodn 5 %ﬁiuqﬁqmwgﬁﬁaﬂ i (300 mL), chloroform (100 mL) L1
“f?u chloroform ¥1819478 10% hydrochloric acid (6 X 300 mL), 1{1 (100 mL) ﬁﬁ?u chloroform
1190 anhydrous sodium sulfate &1 Tszimenoldanusudld 6a (17.5 ¢ 53.7%)
W uue TN A098UNSIANHANAIY ethanol, mp 125-126 °C. 'H-NMR &: 2.51-3.33 (5H, m,
CH, of both conformers), 3.34 11ag 3.65 (total 3H, 2 s, COO-CH,), 3.74, 3.76, 3.83, 3.84, 3.85
uag 3.87 (total 9H, 6 s, O-CH, X 3), 4.21-4.31 (1H, m, CH,), 4.97 (1H, AB q, J=12.6 Hz, Ph-
CH, of one conformer), 5.09 (1H, s, Ph-CH, of another conformer), 5.15-5.33 (1H, m, H-1), 6.40,
6.42, 6.52, 6.59, 6.62, 6.65, 6.96 Lag 7.02 (total 4H, 8 s, Ar-H X 4), 7.25-7.47 (5H, m, Ph-H).
PC-NMR (both conformers) O: 28.15 (t), 37.55 (t), 38.83 (1), 41.16 (1), 42.07 (1), 52.28 (q), 52.61
(q), 54.22 (d), 54.79 (d), 56.04 (q), 56.12 (q), 56.24 (q), 71.22 (1), 71.35 (1), 111.60 (d), 111.84 (d),
113.07 (d), 113.25 (d), 113.79 (d), 114.10 (d), 115.13 (d), 115.28 (d), 126.95 (s), 127.05 (s),
127.14 (s), 127.26 (d), 127.89 (d), 128.01 (s), 128.07 (s), 128.60 (d), 129.66 (s), 129.86 (s),
137.13 (s), 146.35 (s), 146.47 (s), 148.03 (s), 148.10 (s), 148.27 (s), 148.50 (s), 148.60 (s), 155.93
(s).

1-(2-Bromo-4,5-dimethoxybenzyl)-7-benzyloxy-6-methoxy-2-trifluoroacetyl-1,2,3,4-tetrahy-
droisoquinoline (6b): Aoy d AN trifluoroacetic anhydride (12.6 g) aqluvoINa U0 tetra-
hydroisoquinoline (5) (5.0 g, 10.0 mmol) 48 triethylamine (10.0 g) 11 ethanol-free chloroform
(50 mL) 7 0-10 °C Mudedn 5 $rTusigamgiites uendu chioroform  1&19EE 10%
sodium bicarbonate (5 X 50 mL), 1‘3}1 (100 mL), 10% hydrochloric acid (8 X 50 mL) Ll’d$ﬁy1 (100
mL) 13119870 anhydrous sodium sulfate ¥1'15zieneldanudud1ld 6b (G.6 g
60.4%) 1HUUB AT A0IBOUNSIANNANAIY ethanol, mp 137-138 °C. 'H-NMR §: 2.67-2.78
(1H, m, H-4 of both conformers), 2.85-2.93 (1H, m, H-4 of both conformers), 2.98 (1H, dd, J=8.2,
14.0 Hz, CH,), 3.26 (1H, dd, J=5.6, 14.0 Hz, CH,), 3.56-3.69 (1H, m, H-3p), 3.74 (3H, s, O-CH,),
3.83 (3H, s, O-CH,), 3.87 (3H, s, O-CH,), 3.93-4.05 (1H, m, H-3a), 4.97-5.09 (2H, m, Ph-CH,),
5.63 (1H, dd, J=5.8, 7.9 Hz, H-1) , 6.34, 6.42, 8.51, 6.54, 6.61, 6.68, 6.98 1ia¢ 6.99 (total 4H, 8 s,
Ar-H X 4), 7.27-7.44 (5H, m, Ph-H). PC-NMR (both conformers) 0: 28.74 (t), 40.09 (t), 40.92 (t),
54.02 (d), 55.88 (q), 55.95 (q), 56.07 (q), 56.18 (q), 71.27 (1), 110.06 (s), 111.50 (d), 113.07 (d),
113.58 (d), 115.34 (d), 118.38 (s), 125.56 (s), 126.51 (s), 127.19 (d), 127.99 (d), 128.39 (s),
128.62 (d), 136.90 (s), 146.86 (s), 148.22 (s), 148.59 (s), 148.97 (s), 155.81 (s).
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1-(2-Bromo-4,5-dimethoxybenzyl)-7-benzyloxy-6-methoxy-2-tert-butyloxycarbonyl-1,2,3,4-
tetrahydroisoquinoline (6¢): A0y ] HYANTALANY triethylamine (0.6 g) 1 dichloromethane
(10 mL) adluaisazane tetrahydroisoquinoline (5) (2.0 g, 4.0 mmol), di-fert butyl dicarbonate
(0.12 @) 11 dichloromethane (50 mL) 7Y 16 #1113 11 lszmeneldnnududd 6c (1.5 ¢,
62.2%) WuNANHIMABITDUNSINNNANAIY ethanol, mp 129-130 °C. 'H-NMR (both confor-
mers) O: 1.41 (9H, s, CH, X 3), 2.50-2.67 (1H, m, H-4), 2.70-2.96 (2H, m, H-a. ttag H-4), 3.05
(1H, dd, J=3.5, 13.8 Hz H-a), 3.10-3.46 (1H, m, H-3B), 3.77, 3.79, 3.82, 3.85 tlaz 3.88 (total 10
H, O-CH, X 3 uag H-3a), 4.34 (1H, dd, /=4.0, 13.2 Hz, H-1), 5.01 (1H, AB q, J=12.5 Hz, Ph-
CH,), 5.14 (1H, s, Ph-CH,), 6.48, 6.50, 6.59, 6.64, 6.77, 6.97 11a¢ 7.03 (total 4H, 8 s, Ar-H X 4),
7.26-7.48 (SH, m, Ph-H). "C-NMR (both conformers) &: 27.96 (q), 28.39 (q), 36.32(t), 38.77 (¢),
41.24 (1), 42.04 (1), 53.75 (d), 54.16 (d), 56.91 (q), 56.05 (q), 56.18 (q), 56.33 (q), 71.24 (t), 71.39
(t), 111.63(d), 111.92 (d), 113.09 (d), 113.27 (d), 113.70 (d), 114.30 (d), 114.97 (s), 115.19 (d),
115.43 (d), 127.13 (d), 127.23 (s), 127.31 (d), 127.88 (d), 128.58 (d), 128.76 (s), 130.37 (s),
133.50 (s), 137.15 (s), 146.49 (s), 148.34 (s), 148.48 (d), 148.55 (s), 154.24 (s).

1-(2-Bromo-4,5-dimethoxybenzyl)-7-benzyloxy-2-formyl-1,2,3,4-tetrahydroisoquinoline (6d):

Aoy I A N,N’ -dicyclohexylcarbodiimide (2.3 g) 11 dichloromethane (40 mL) adluaisazane

YD tetrahydroisoquinoline (5) (5.0 g, 10.0 mmol) U8 formic acid (0.5 g) 11 dichloromethane

(50 mL) fugBunaziidiniued Wedunua nudefigungineddn & $1lua ugdums
v P

Y v
ﬁ%ﬁ?ﬂllé}ﬁﬂiﬂiﬂ1ﬂﬁui&ﬁ8 filtrate ﬂWEIGl{gIIﬂ’JHJﬁuGOH ﬁﬂ‘ﬁﬂiﬁﬂ‘ﬁﬁl’lﬁlﬁ% alumina column

q

A 1

chromatography 19 dichloromethane Uz 5 Wunandimaoseu 4.2 g, 79.5%), mp
72-73 °C. '"H-NMR (both conformers) 0: 2.64-2.77 (1H, m, H-4), 2.77-3.04 (2H, m, H-4 lag H-
a), 3.05-3.13 (1H, m, H-a), 3.14-3.18 (1H, m, H-3f3), 3.73, 3.79, 3.83, 3.86 a2 3.89 (total 9H, 5
s, O-CH, X 3), 4.48-4.57 (1H, m, H-3), 4.60 (1H, dd, J=3.0, 9.8 Hz, H-1), 5.00 (1H, apparent q,
J=13.0 Hz, Ph-CH, of one conformer), 5.14 (1H, s, Ph-CH, of another conformer), 6.43, 6.45,
6.56, 6.58, 6.65, 6.77, 6.96 LAz 7.04 (total 4H, 8 s, Ar-H X 4), 7.28-7.48 (5H, m, Ph-H), 7.54
iag 8.07 (total 1H, 2 s, CHO). “C-NMR (both conformers) 0: 27.83 (t), 29.16 (t), 34.18 (t), 42.93
(1), 50.84 (d), 55.93 (q), 56.04 (q), 56.17 (q), 56.25 (q), 56.81(d), 71.13 (t), 71.44 (t), 111.80 (d),
111.96 (d), 112.94 (d), 113.11 (d), 113.85 (d), 114.44 (s), 114.53 (d), 115.21 (d), 115.68 (d),
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125.90 (s), 126.68 (s), 127.15 (d), 127.24 (d), 127.96 (d), 128.60 (d), 128.14 (d), 136.96 (s),
137.02 (s), 146.64 (s), 146.71 (s), 148.53 (s), 148.87 (s), 149.02 (s), 160.30 (s), 161.43 (s)

1-(2-Bromo-4,5-dimethoxybenzyl)-2-carbomethoxy-7-hydroxy-6-methoxy-1,2,3,4-tetrahy-
droisoquinoline (6¢): Reflux 1502018994 6a (10.0 g) 114 ethanol (500 mL) a2 concentrated
hydrochloric acid (500 mL) §lua1 4 #2711 Faial¥iEu udrafadae chioroform (3 X100 mL)
¥1#1 chloroform ¥ 1¥usde anhydrous sodium sulfate 1@ 1152 1n101dA LA LA 14
6 (4.8 g, 57.8 %) IUVB VIR ADIBOUNGIANNANAIY ethanol, mp 152-153 °C. 'H-NMR
2.50-3.30 (5H, m, CH, of both conformers), 3.29 118 3.59 (total 3H, 2 s, COO-CH,), 3.73, 3.77,
3.84 1ag 3.85 (total 9H, 4 s, O-CH, X 2), 4.16-4.26 (1H, m, CH,), 5.20-5.37 (1H, m, H-1), 6.52,
6.56, 6.58, 6.60, 6.67, 6.98 LAz 7.04 (total 4H, 8 s, Ar-H X 4). PC-NMR (both conformers) O:
28.01 (1), 37.59 (1), 38.56 (1), 41.26 (1), 42.01 (t), 52.07 (q), 52.43 (q), 54.00 (q), 54.25 (q), 55.90
(q), 56.01 (q), 56.05 (d), 56.22 (d), 111.44 (d), 111.57 (d), 113.61 (d), 113.86 (d), 114.01 (d),
114.33 (d), 114.78 (s), 115.22 (d), 115.32 (d), 124.89 (s), 128.55 (s), 129.90 (s), 144.86 (s),
146.62 (s), 147.98 (s), 148.16 (s), 155.74 (s).

1-(2-Bromo-4,5-dimethoxybenzyl)-7-hydroxy-6-methoxy-2-trifluoroacetyl-1,2,3,4-tetrahy-

droisoquinoline (6f): foY g AN trifluoroacetic anhydride (7.0 g) a9l INANUDY tetra-
hydroisoquinoline (7) (2.7 g, 6.6 mmol) Uag triethylamine (5.6 g) 11 ethanol-free chloroform
(30 mL) ﬁ 0-10 °C PIUAB 5 GJ?L’JTNQ AN 2N hydrochloric acid (18 mL) 4482 methanol (20 mL)
MIADEN 2 F2T4 1BAFU chloroform 1 1RTEIY anhydrous sodium sulfate 11215111
sememoldnnuaud1d of (1.4 ¢ 41.9%), Wuveidiessoundinnwanals ethanol,
mp 201-203 °C. "H-NMR &: 2.66-2.76 (total 1H, m, H-4), 2.85-3.00 (total 1H, m, H-4), 3.06 (1H,
dd, J=8.9, 14.2 Hz, H-a), 3.39 (1H, dd, J=4.8, 14.2 Hz, H-a), 3.57-3.69 (total 1H, m, H-3), 3.76
(3H, s, O-CH,), 3.85 (3H, s, O-CH,), 3.87 (3H, s, O-CH,), 3.95-4.50 (total 1H, m, H-3), 5.75 (1H,
dd, /=4.8, 8.9 Hz, H-1), 6.46 Ua¥ 6.56 (total 1H, 2 s, Ar-H), 6.57 182 6.60 (total 1H, 2 s, Ar-H),
6.67 1Az 6.78 (total 1H, 2 s, Ar-H), 6.99 uaz 7.01 (total 1H, 2 s, Ar-H)."C-NMR (both
conformers) O: 27.35 (t), 28.90 (), 40.15 (1), 40.20 (t), 41.10 (t), 42.10 (t), 53.90 (d), 55.92 (q),
56.01 (q), 56.05 (q), 110.43 (d), 110.76 (d), 112.62 (d), 113.00 (d), 113.59 (d), 113.67 (d), 114.57
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(), 115.24 (s), 115.38 (d), 115.51 (d), 118.39 (s), 124.40 (s), 127.62 (s), 128.30 (s), 144.51 (s),
145.93 (s), 148.11 (s), 148.56 (s), 155.80 (s)

1-(2-Bromo-4,5-dimethoxybenzyl)-7-hydroxy-6-methoxy-2-tert-butyloxycarbonyl-1,2,3,4-te-
trahydroisoquinoline (6g): Aoy ] HYATITALAY triethylamine (0.6 g) 14 dichloromethane
(10 mL) adlumsazangves tetrahydroisoquinoline (7) (2.0 g, 4.0 mmol) ag di-tert butyl
dicarbonate (0.12 g) 114 dichloromethane (50 mL) nU 16 ‘]QS'J’JIMQ 1A methanol (20 mL) 1y 2N
sodium hydroxide (5 mL) nMuaedn 3 $1Tus 11 llszimenioldanusud udaduih 20 mL)
Wag chloroform (30 mL) ewdnnsumaliifunsadas 2N hydrochloric acid (=20 mL)
o chloroform 1 1¥TdY anhydrous sodium sulfate 1A szimaneldanudu
§118 62 (0.5 g, 803%) KuNENFVIIMEINNWENGIE benzene-hexane, mp  185-187 °C. 'H-
NMR (both conformers) &: 1.19 (9H, s, CH, X 3), 2.60-2.71 (1H, m, H-4), 2.75-3.00 (2H, m, H-a
uag H-4), 3.14 (1H, dd, J=3.8, 13.8 Hz, H-a), 3.18-3.44 (1H, m, H-3f), 3.72, 3.77, 3.80, 3.85,
3.86 11ag 3.88 (9H, 6 s, O-CH, X 3), 4.28-4.48 (1H, m, H-3a), 5.20 (1H, dd, /=3.8, 10.1 Hz, H-1),
6.58, 6.62, 6.68, 6.72, 6.74, 6.75, 6.99 118z 7.03 (4H, 8 s, Ar-H). PC-NMR &: 28.03 (q), 36.49 (b),
38.51 (1), 41.99 (1), 54.30 (d), 55.92 (q), 55.97 (q), 56.39 (q), 109.95 (d), 111.48 (d), 113.92 (s),
114.89 (d), 117.54 (d), 125.14 (s), 126.62 (s), 128.95 (s), 131.02 (s), 145.01 (s), 146.16 (s), 147.38
(s), 147.87 (s), 154.39 (s).

1-(2-Bromo-4,5-dimethoxybenzyl)-7-hydroxy-2-formyl-6-methoxy-1,2,3,4-tetrahydroisoqui-

noline (6h): oY g AN N,N’-dicyclohexylcarbodiimide (1.9 g) 111 dichloromethane (30 mL) a4
luasazateves tetrahydroisoquinoline (7) (1.7 g, 4.2 mmol) #a¢ formic acid (0.4 g) Tu
dichloromethane (30 mL) fumBunazidaniueg dodunua nudefigungifedn s
“f;ﬂiN wﬁﬁumaagmmgéﬁﬂﬁm AN 10% sodium hydroxide (50 mL) mﬂlusi?u dichloro-
methane NIUADEN 3 $7T39 ndumaliifiunsadas 10% hydrochloric acid (60 mL) HonT
dichloromethane 11%1 15711173828 anhydrous sodium sulfate 1a211 l15zoneldnugud 14
6h (1.2 g, 65.9%) WUNANTHABIODUNGIANHANAIY ethanol, mp 155-156 °C. 'H-NMR &:
2.67-2.78 (1H, m, H-4), 2-83-2.92 (1H, m, H-4), 2.92-3.30 (1H, m, CHZ), 3.14-3.28 (2H, m, H-3ﬁ,
CH,), 3.81 (3H, s, O-CH,), 3.87 (3H, s, 0-CH,), 3.89 (3H, s, O-CH,), 4.46-4.55 (1H, m, H-30)),
4.69 (1H, dd, J=3.3, 10.5 Hz, H-1), 6.49 (1H, s, Ar-H), 6.62 (1H, s, Ar-H), 6.91 (1H, s, Ar-H),
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7.05 (1H, s, Ar-H), 7.54 (1H, s, CHO). PC-NMR (both conformers) &: 24.95 (t), 25.64 (t), 27.91
(1), 29.34 (1), 33.96 (1), 34.43 (1), 42.91 (1), 56.01 (q), 56.17 (q), 56.27 (q), 56.96 (d), 110.78 (d),
11091 (d), 112.62 (d), 113.10 (d), 113.89 (d), 114.45 (d), 115.25 (d), 115.75 (d), 125.36 (s),
128.13 (s), 128.64 (s), 144.36 (s), 146.00 (s), 148.57 (s), 148.88 (s), 161.39 (s), 161.58 (s).

6-Carbomethoxy-1-hydroxy-2,9,10-trimethoxynoraporphine (1a): Aoy g ANEITAZ VDY
2,2'-azobis(isobutyronitrile) (0.29 g) uag tributyltin hydride (2.1 g) 14 toluene (40 mL) adlu
T1502018UDN N-acyl-1-benzyltetrahydroisoquinoline (6a) (1.0 g, 1.8 mmol) 14 toluene (20 mL)
A& reflux of Tagldnarlumsidunsiay 10 mL $19u 4 asalunm 2 $273 reflux i
30 24 42 Tua ud i lszmemeldanusud1dvosmiiadihna @ acetonitrile (30 mL) aq
fazavoaniiaud 1319y acetonitrile 896 hexane (3 X 20 mL) ¥944 acetonitrile s
&8 anhydrous sodium sulfate 13211 1szmenteldnmudud shasldusans Inet silica
gel column chromatography 4 hexane-ethyl acetate Lﬂué‘f’f]ﬂf{lg{ 1a (71.6 mg, 10.3%) ﬁju
VoS ad 1ag 164% NNEIIRIGU 6e, mp 137-139 °C [lit." mp 123-125 °C]. 'H-NMR &:
2.57-3.05 (SH, m, CH, X 2 uag H-5B), 3.77 (3H, s, COO-CH,), 3.90 (3H, s, 0O-CH,), 3.91 (3H, s,
0-CH,), 3.93 (3H, s, O-CH,), 4.35-4.50 (1H, m, H-5a), 4.77 (1H, dd, J=4.7, 12.9 Hz, H-6a), 6.23
(1H, s, OH), 6.57 (1H, s, H-3), 6.78 (1H, s, H-8), 8.11 (1H, s, H-11). PC-NMR §&: 30.07 (t), 34.60
(1), 39.18 (d), 51.98 (d), 52.68 (q), 52.82 (q), 55.99 (q), 56.25 (q), 108.91 (d), 111.24 (d), 112.45
(d), 120.14 (s), 124.48 (s), 124.95 (s), 125.49 (s), 129.33 (s), 141.19 (s), 145.75 (s), 147.17 (s),
147.91 (s), 156.01 (s).

1-Hydroxy-6-trifluoroacetyl-2,9,10-trimethoxynoraporphine (1b): Tushueudenuld 1b
Auveadadun 10.2% mﬂmﬁs??qs?fu 6b 1az 13.6% mﬂmié’;”qﬁ'u 6f, mp 196-197 °C. 'H-
NMR &: 2.68-3.04 (4H, m, CH, X 2), 3.28-3.41 (1H, m, H-5B), 3.91 (3H, s, O-CH,), 3.94 (6H, s,
O-CH,), 4.17-4.26 (1H, m, H-5a), 5.06 (1H, dd, J/=4.2, 13.8 Hz, H-6a), 6.23 (1H, s, OH), 6.59
(1H, s, H-3), 6.78 (1H, s, H-8), 8.12 (1H, s, H-11). “C-NMR &: 30.17 (1), 32.99 (1), 41.46 (1),
52.66 (d), 55.82 (q), 56.00 (q), 56.32 (q), 108.60 (d), 111.33 (d), 112.42 (d), 114.48 (s), 118.29 (s),
120.26 (s), 123.71 (s), 124.05 (s), 128.36 (s), 141.58 (s), 146.05 (s), 147.39 (s), 148.14 (s), 155.91
(s).



38

1-Hydroxy-6-fert-butyloxycarbonyl-2,9,10-trimethoxynoraporphine (1c): TuiueufeInu
18 1 fuvoadadun 9.5%* Mnasasdu 6e uaz 17.0%* MnaIRIRY 6g, mp 96-97 °C.
"H-NMR &: 1.49 (9H, s, CH, X 3), 2.59-2.97(5H, m, CH, X 2 tag H-5B), 3.66 (3H, s, O-CH,),
3.90 (3H, s, O-CH,), 3.92 (3H, s, O-CH,), 4.41 (1H, br d, J=9.3 Hz, H-5a1), 4.63 (1H, dd, J=3.5,
13.3 Hz, H-6a), 5.72 (1H, s, OH), 6.63 (1H, s, H-3), 6.82 (1H, s, H-8), 8.13 (1H, s, H-11). "C-
NMR &: 28.57 (q), 30.45 (1), 34.76 (1), 38.44 (1), 51.88 (d), 55.89 (q), 56.02 (q), 59.95 (q), 110.47
(d), 111.28 (d), 123.68 (s), 125.90 (s), 128.69 (d), 129.87 (s), 130.14 (s), 130.25 (s), 130.85 (s),
137.35 (s), 144.58 (s), 145.18 (s), 148.15 (s).
*uaﬂ"lu'@@ﬂ(wawﬁm”lu'uu'uamﬁmmﬂvlajﬁm1ﬁauaﬂmﬁﬁqw§:ﬂ1ﬂﬂﬁﬁ1

column chromatography Tag 14 silica gel ¥& column ATV hexane-ethyl acetate)

1-Hydroxy-6-formyl-2,9,10-trimethoxynoraporphine (1d): Tusheudernuld 1d Lfluéum-
W9 10.2% MnEIaIdy 6d uaz 13.8% MNEIRIdY 6h, mp 121-122 °C. 'H-NMR &:
2.66-3.11 (4H, m, CH, X 2), 3.11-3.19, 3.35-3.46 (total 1H, 2 m, H-5), 3.78-3.86 Lla¥ 4.41-4.49
(total 1H, 2 m, H-5), 3.91 (3H, s, O-CH,), 3.93 (6H, s, O-CH,), 4.53 t1ag 4.97 (total 1H, 2 dd,
J=4.2, 13.8 Hz, H-6a), 6.21 (1H, s, OH), 6.57 1ag 6.60 (total 1H, 2 s, H-3), 6.77 e 6.80 (total
1H, 2 s, H-8), 8.10 (1H, s, H-11), 8.26 ez 8.40 (total 1H, 2 s, CHO). “C-NMR &: 30.81 (t),
33.55 (1), 42.33 (1), 49.82 (d), 55.82 (q), 56.00 (q), 56.32 (q), 108.82 (d), 111.43 (d), 112.37 (d),
123.92 (s), 124.20 (s), 124.71 (s), 128.35 (d), 128.78 (s), 141.51 (s), 145.98 (s), 147.24 (s), 148.02
(s), 162.18 (s).

ﬂ1§ﬁu\1!ﬂ§1$ﬁﬁ1§%ﬁ€l’u 8d (210 8a-8c¢)
1-(3-Benzyloxy-2-bromo-4-hydroxyphenyl)-/N-(4-benzyloxy-3-methoxyphenethyl)acetamide
(8a): 1501 1AYAT acid chloride 1a o1 3-benzyloxy-2-bromo-4-methoxyphenylacetic acid (10.0
g, 28.6 mmol) 1Ay 4-benzyloxy-3-methoxyphenethylamine (7.3 g, 28.4 mmol) 1 workup Tag
5UnA 1A 8a (14.2 g, 84.5%) Huve T MADIBDUNGINNHANAY ethanol, mp 122-124 °C
[lit. mp 125 °C]. 'H-NMR &: 2.66 (2H, apparent t, J=6.8 Hz, CH,), 3.44 (2H, apparent q, J=6.8
Hz, CH,), 3.63 (2H, s, CH,), 3.83 (3H, s, O-CH,), 3.86 (3H, s, O-CH,), 5.01 (2H, s, CH,), 5.08
(2H, s, CH,), 5.40 (1H, br s, NH), 6.51 (1H, dd, /=1.9, 8.1 Hz, Ar-H), 6.65 (1H, d, J =1.9 Hz, Ar-

H), 6.73 (1H, d, J = 8.1 Hz, Ar-H), 6.82 (1H, d, J =8.5 Hz, Ar-H), 6.98 (1H, d, J =8.5 Hz, Ar-H),
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7.27-7.41 (8H, m, Ar-H), 7.54 (2H, dd, J =1.6, 7.7 Hz, Ar-H). “C-NMR &: 35.06 (1), 40.72 (),
43.71 (1), 56.00 (q), 56.13 (q), 71.06 (1), 74.57 (1), 111.58 (d), 112.34 (d), 114.21 (d), 120.67 (d),
121.17 (s), 126.50 (d), 127.26 (d), 127.58 (s), 127.77 (d), 128.15 (d), 128.35 (d), 128.47 (d),
128.50 (d), 131.70 (s), 137.02 (s), 137.28 (s), 146.81 (s), 149.74 (s), 153.07 (s), 170.01 (s).

1-(3-Benzyloxy-2-bromo-4-methoxybenzyl)-7-benzyloxy-6-methoxy-3,4-dihydroisoquinoline

@8b): 103ouTAv1RNTe1 Bischler-Napieralski 14  8b SuveanitadihmalulSinamanda
Mo 100% wagwud luades 3 lUlgaserdeiuil 'H-NMR (both conformers) &: 2.67
(2H, t, /=7.3 Hz, CH,), 3.67 (2H, t, /=7.1 Hz, CH,), 3.80 (3H, s, O-CH,), 3.85 (3H, s, O-CH),),
4.06 (2H, s, CH,), 4.98 (2H, s, Ph-CH,), 4.99 (2H, s, Ph-CH,), 6.64 L1a¢ 6.65 (total 1H, 2 s, Ar-H),
6.72 (0.4H, d, J=3.4 Hz, Ar-H of one conformer), 6.78 (0.6H, d, J=8.6 Hz, Ar-H of another
conformer), 6.93 (0.6H, d, J/=8.6 Hz, Ar-H of one conformer), 6.98 (0.4H, d, J=3.4 Hz, Ar-H of
another conformer), 7.16 tiag 7.18 (total 1H, 2 s, Ar-H), 7.20-7.56 (total 10H, m, Ph-H). Be-
NMR (both conformers) 0: 25.21 (t), 41.26 (t), 41.34 (t), 46.31 (1), 46.48 (t), 55.48 (q), 55.42 (q),
70.61 (t), 70.75 (t), 73.87 (t), 109.70 (d), 110.01 (d), 110.36 (d), 110.42 (d), 111.03 (d), 111.64 (d),
111.73 (d), 112.74 (d), 119.24 (d), 120.03 (s), 120.79 (s), 124.64 (d), 127.00 (d), 127.03 (d),
127.38 (d), 127.45 (d), 127.56 (d), 127.82 (d), 127.86 (d), 127.98 (d), 128.02 (d), 129.54 (s),
129.82 (s), 131.74 (s), 131.78 (s), 136.25 (s), 136.75 (s), 143.74 (s), 144.63 (s), 145.82 (s), 145.87
(), 146.20 (s), 151.25 (s), 151.72 (s), 164.71 (s), 165.14 (s).

1-(3-Benzyloxy-2-bromo-4-methoxybenzyl)-7-benzyloxy-6-methoxy-1,2,3,4-tetrahydroiso-
quinoline (8¢): 1913811 1A8 14 sodium borohydride 18 8¢ (89.3%) Wuveniiadidesounas
‘ﬁﬂﬁﬁﬁq VI%JT@]EJ%%‘ alumina column chromatography Taeld dichloromethane 15uéve 'H-
NMR &: 2.57-2.82 (4H, m, CH, X 2), 3.02-3.10 (2H, m, CH,), 3.68 (3H, s, O-CH,), 3.71 (3H, s,
O-CH,), 3.98 (1H, dd, J=2.8, 9.9 Hz, H-1), 4.92 (2H, s, Ph-CH,), 4.99 (2H, s, Ph-CH,), 6.47 (1H,
s, Ar-H), 6.67 (1H, s, Ar-H), 6.68 (1H, d, /=8.3 Hz, Ar-H), 6.81 (1H, d, /=8.3 Hz, Ar-H), 7.10-
7.46 (10H, m, Ph-H). "C-NMR &: 28.34 (1), 38.65 (t), 41.55 (1), 53.64 (d), 54.87 (q), 55.02 (),
70.22 (t), 73.44 (1), 111.13 (d), 111.14 (d), 111.86 (d), 119.83 (s), 125.55 (d), 126.23 (d), 126.70
(d), 126.72 (s), 126.97 (d), 127.22 (d), 127.35 (d), 127.46 (d), 129.45 (s), 130.54 (s), 136.17 (s),
136.29 (s), 144.41 (s), 145.04 (s), 147.12 (s), 151.36 (5s).
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1-(3-Benzyloxy-2-bromo-4-methoxybenzyl)-7-benzyloxy-2-trifluoroacetyl-6-methoxy 1,2,3,4-
tetrahydroisoquinoline (8d): w3eu Tae 1% trifluoroacetic anhydride (6.6 g), 8¢ (3.0 g, 5.2 mmol)
1A triethylamine (3.2 g) M1 workup 1Ae33UnA'l4 8d (8.5 g, 70.2%) uventiadivaessou
ﬁﬁﬂﬁﬂﬁl‘iﬁq ‘W‘ﬁﬂﬁ% alumina column chromatography Tag1% benzene 1Wu@I%E 'H-NMR &:
2.64-3.32 (5H, m, CH,), 3.54-3.70 (1H, m, CH,), 3.74 (3H, s, O-CH,), 3.81 (3.81, s, O-CH,), 4.98
(2H, s, Ph-CH,), 5.02 (2H, s, Ph-CH,), 5.67 (1H, dd, J=5.0, 8.8 Hz, H-1), 6.57 1ag 6.59 (total 1H,
2 s, Ar-H), 6.72 18 6.73 (total 1H, 2 s, Ar-H), 7.20-7.43 (10H, m, Ph-H), 7.52-7.60 (2H, m, Ar-
H). “C-NMR §&: 28.84 (1), 39.99 (1), 41.11 (v), 53.78 (d), 56.02 (q), 56.03 (q), 71.26 (1), 74.60 (t),
110.98 (d), 111.43 (d), 113.10 (d), 121.53 (s), 125.52 (s), 126.22 (d), 126.75 (s), 127.29 (d),
128.00 (d), 128.31 (d), 128.49 (d), 128.66 (d), 129.50 (s), 137.00 (s), 137.33 (s), 145.37 (s),
146.80 (s), 148.94 (s), 152.91 (s), 155.36 (s), 155.83 (s).

aNanenenalumMITUAITIZY aporphine alkaloid nnasdadi sa: wioulaold sd (2.9 g,
4.3 mmol), 2,2’-azobis(isobutyronitrile) (0.7 g) uag tributyltin hydride (5.1 g) LR workup Tag
BUad wunla 1-(3-Benzyloxy-4-methoxybenzyl)-7-benzyloxy-2-trifluoroacetyl-6-methoxy-
1,2,3,4-tetrahydroisoquinoline (9) (hydrogenolysis product) (2.0 g, 76.3%) Wuveadadimaea
POUNAIANHANAIY ethanol 1B4e51R82 mp 135-136 °C. 'H-NMR &: 2.56-3.00 (4H, m, CH,
X 2),3.32-3.56 (1H, m, CH,), 3.63-3.88 (1H, m, CH,), 3.81 (3H, s, O-CH,), 3.88 (3H, m, O-CH,),
4.85-4.99 (4H, m, Ph-CH, X 2), 5.48 (1H, apparent t, J=7.2 Hz, H-6a), 6.33 (1H, s, Ar-H), 6.50
(1H, s, Ar-H), 6.80 (1H, d, /=8.4 Hz, Ar-H), 6.89 (1H, d, J=8.4 Hz, Ar-H), 7.20-7.62 (11H, m,
Ph-H X 2 118 Ar-H). "C-NMR &: 28.54 (t), 38.93 (1), 39.85 (1), 55.14 (d), 56.02 (q), 56.10 (q),
69.51 (1), 71.05 (1), 110.94 (d), 111.42 (d), 112.75 (d), 118.34 (s), 125.00 (d), 125.23 (d), 125.42
(s), 125.72 (s), 125.77 (d), 126.78 (s), 127.23 (d), 127.31 (d), 127.79 (d), 128.00 (d), 128.61 (d),
130.34 (s), 134.41 (s), 136.78 (s), 145.84 (s), 146.63 (s), 148.08 (s), 148.80 (s).
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HaN1INAadI
o 4
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F4 ]
p0n Ao 5-benzyloxy-2-bromo-4-methoxyphenylacetyl chloride 3) m‘mﬂ;]ﬂi #1N 4-
. . 5 { I Aaaa .
benzyloxy -3-methoxyphenethylamine (4) 1% amide (5) Faasudlu 6 Vlﬁ}jﬂﬂﬂgﬂi &1 Bischler-
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i.]‘Vlé‘VlN%?ﬂTWSUEN (+)-Laurelliptinhexadecan-1-one (1a) Hag (X)-laurelliptinoctadecan-1-
one (1b)

(f)-Laurelliptinhexadecan-1-one (1a) (e (3)-laurelliptinoctadecan-1-one (1b) ‘ﬁ
ANUTUTU256 ng/mL Ulﬂ’é]’ﬁ']ﬂt]ﬂ‘ﬁ(ﬁ"i] Staphylococcus aureus ATCC25932, Escherichia coli

ATCC10536 uag Candida albicans ATCC90028
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2a 3 2d CH O CH3O
3
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OBn 2d —>=7a+2e
2a:R =H,R =Br H la.R =C H
1 2 7a = 7b 7a:R =COCF 115031
2b:R =COC H ,R =Br ! 3 1b.R =C H
1 15 31 2 D 7b:R =H 1 17 35
2¢:R =COC H ,R =Br 7b > Tc !
1 17357 2 7¢:R =COC H
2d:R =COCF_,R_=Br E ! 15 31
1 32 7b = 7d T7d:R =COC17H35

2¢:R =COCF_,R_=H
1 32

Reaction conditions: (A) 10% NaHCO,/ chloroform; (B) POCL,/ benzene; (C) NaBH,/ ethanol;
(D) palmitoyl chloride, 10% NaHCO,/ chloroform; (E) stearoyl chloride, 10% NaHCO,/
chloroform; (F) (CF,CO),0, Et,N/ chloroform; (G) Bu,SnH, AIBN/ dry toluene; (H) K,CO,/

methanol-water; (I) H,, Pd/C / ethanol.

UHUMN 1 MIFUATIEN (£)-laurelliptinhexadecan-1-one (1a) t4ag (Z)-laurelliptinoctade-can-

1-one (1b)
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m513 1 Mmanfouiioudoya 'H-NMR spectrum 551319 (+)-laurelliptinhexadecan-1-one

(600 MHz, CDCL,) tta¢ ()-laurelliptinhexadecan-1-one (300 MHz, CDCl,)

(+)-laurelliptinhexadecan

(+)-laurelliptinhexadecan

(+)-laurelliptinhexadecan

(+)-aurelliptinhexadecan

CH

3

-1-one -1-one -1-one -1-one
Z-form Z-form E-form E-form
position 'H 'H 'H 'H
Aporphine moiety
1 6.55 (s) 6.56 (s) 6.59 (s) 6.60 (s)
la
2
3
3a
3b
4 2.66/2.83 (m) 2.52-2.91 (m) 2.66/2.83 (m) 2.52-2.91 (m)
5 3.23 (pseudo ax., brt, 3.24 (pseudo ax., brt, 2.75 (pseudo ax., br t, 2.75-2.82 (pseudo ax.,
12.0) 12.1) 12.0) m)
4.02 (pseudo eq., br d, 4.00 (pseudo eq., br d, 4.95 (pseudo eq., br d, 4.96 (pseudo eq., br d,
12.0) 12.1) 12.0) 8.0)
6a 5.11 (br d, 12.5) 5.12 (br d, 10.5) 4.60 (brd, 12.5) 4.61 (brd, 12.1)
7 2.61 (pseudo ax., brt, 2.58-2.75 (pseudo ax., m) 2.99 (pseudo ax., brt, 2.91-3.10 (pseudo ax.,
12.5) 12.5) m)
2.95 (pseudo eq., br d, 2.91-3.10 (pseudo eq., m) 2.61 (pseudo eq., br d, 2.58-2.75 (pseudo eq.,
12.5) 12.5) m)
Ta
8 6.82 (s) 6.83 (s) 6.82 (s) 6.83 (s)
9
10
11 8.06 (s) 8.07 (s) 8.09 (s) 8.10 (s)
11a
OCH, x 2 ca. 3.90 (s) 3.92 (s) ca. 3.90 (s) 3.92 (s)
Fatty acid moiety
1/
2! 2.44 (m) 2.51-2.40 (m) 2.34 (m) 2.40-2.30 (m)
3 1.65 (m) 1.78-1.60 (m) 1.65 (m) 1.78-1.60 (m)
aliphatic 1.18-1.30 (m) 1.15-1.40 (m) 1.18-1.30 (m) 1.15-1.40 (m)
CH,
terminal 0.86 (t, 6.8) 0.88 (t, 6.8) 0.86 (t, 6.8) 0.88(t, 6.8)
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m1519 2 manfFouiieudeya "C-NMR spectrum 531319 (+)-laurelliptinhexadecan-1-one (600

MHz, CDCl,) ttag (£)-laurelliptinhexadecan-1-one (300 MHz, CDCl,)

(+)- (+)-laurelliptinhexadecan (+)-laurelliptinhexadecan (+)-laurelliptinhexadecan
laurelliptinhexadecan -1-one -1-one -1-one
-1-one Z-form E-form E-form
Z-form
position “c “c “c “c
Aporphine moiety

1 108.3 (d) 108.47 (d) 108.8 (d) 108.96 (d)

1a 111.9 (s) 124.24 (s) 112.0 (s) 125.27 (s)

2 144.98-145.2 (s)" 144.84-145.87 (s)' 144.98-145.2 (s)" 144.84-145.87 (s)’

3 141.0 (s) 141.13 (s) 140.9 (s) 141.10 (s)

3a 125.86 (s) 120.62 (s) 124.0 (s) 120.10 (s)

3b 1205 (s) 125.63 (s) 120.0 (s) 126.22 (s)

4 345 (t) 3072 (1) 30.6 (t) 29.69 (1)

5 414 (1) 41.38 (1) 36.8 () 36.73 (t)

6a 50.8 (d) 50.76 (d) 53.4 (d) 53.38 (d)

7 332 () 3328 (t) 359 () 36.10 (t)

7a 123.5 (s) 123.69 (s) 128.8 (s) 123.93 (s)

8 114.5 (d) 114.55 (d) 113.9 (d) 113.94 (d)

9 144.98-145.2 (s)" 144.84-145.87 (s)' 144.98-145.2 (s)" 144.84-145.87 (s)’

10 144.98-145.2 (s)" 144.84-145.87 (s)' 144.98-145.2 (s)" 144.84-145.87 (s)’

11 118.8 (d) 111.88 (d) 111.9 (d) 112.02 (d)

11a 125.4 (s) 130.30 (s) 125.0 (s) 129.59 (s)
OCH, x 2 56.0 (q) and 56.2 (q) 56.06 (q) and 56.28 (q) 56.0 (q) and 56.2 (q) 56.06 (q) and 56.28 (q)

Fatty acid moiety

1 172.1 (s) 171.79 (s) 172.6 (s) 172.50 (s)

2! 332 () 3328 (t) 342 () 34.56 (t)

3! 253 (1) 2533 (1) 255 (1) 25.60 (1)
aliphatic 29-32 (t) 29.11-31.92 (1) 29-32 (t) 29.11-31.92 (1)

CH,
terminal 14.1 (q) 14.12 (q) 14.1 (q) 14.12 (q)

CH

3

* assignments may be interchangeable.
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m1519 3 Mmanfouiisudoya 'H-NMR spectrum 551319 (+)-laurelliptinoctadecan-1-one (600

MHz, CDCl,) ttag (£)-laurelliptinoctadecan-1-one (300 MHz, CDCl,)

(+)-laurelliptinoctadecan | (%)-laurelliptinoctadecan | (+)-laurelliptinoctadecan | (£)-laurelliptinoctadecan
-1-one - 1-one -1-one -1-one
Z-form Z-form E-form E-form
position 'H 'H 'H 'H
Aporphine moiety
1 6.55 (s) 6.53 (s) 6.59 (s) 6.57 (s)
la
2
3
3a
3b
4 2.66/2.83 (m) 2.52-2.88 (m) 2.66/2.83 (m) 2.52-2.88 (m)
5 3.23 (pseudo ax., br t, 3.21 (pseudo ax., brt, 2.75 (pseudo ax., br t, 2.66-2.78 (pseudo ax.,
12.0) 12.0) 12.0) m)
4.02 (pseudo eq., br d, 4.00 (pseudo eq., br d, 4.95 (pseudo eq., br d, 4.95 (pseudo eq., br d,
12.0) 12.0) 12.0) 8.0)
6a 5.11 (brd, 12.5) 5.12 (brd, 13.8) 4.60 (brd, 12.5) 4.61 (brd, 12.1)
7 2.61 (pseudo ax., brt, 2.54-2.72 (pseudo ax., 2.99 (pseudo ax., brt, 2.88-3.50 (pseudo ax.,
12.5) m) 12.5) m)
2.95 (pseudo eq., br d, 2.88-3.50 (pseudo eq., 2.61 (pseudo eq., br d, 2.54-2.72 (pseudo eq.,
12.5) m) 12.5) m)
Ta
8 6.82 (s) 6.82 (s) 6.82 (s) 6.82 (s)
9
10
11 8.06 (s) 8.06 (s) 8.09 (s) 8.10 (s)
11a
OCH, x 2 ca. 3.90 (s) 3.89 (s) ca. 3.90 (s) 3.89 (s)
Fatty acid moiety
1!
2 2.44 (m) 2.50-2.39 (m) 2.34 (m) 2.39-2.29 (m)
3 1.65 (m) 1.73-1.60 (m) 1.65 (m) 1.73-1.60 (m)
aliphatic 1.18-1.30 (m) 1.15-1.40 (m) 1.18-1.30 (m) 1.15-1.40 (m)
CH,
terminal 0.86 (t, 6.8) 0.87 (t, 6.9) 0.86 (t, 6.8) 0.87(t, 6.9)
CH,
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M1519 4 manfFouiieudeya "C-NMR spectrum 531319 (+)-laurelliptinoctadecan-1-one

(600 MHz, CDCL,) tta¢ (£)-laurelliptinoctadecan-1-one (300 MHz, CDCl,)

(+)-laurelliptinoctadecan

(+)-laurelliptinoctadecan

(+)-laurelliptinoctadecan

(+)-laurelliptinoctadecan

-1-one -1-one -1-one -1-one
Z-form Z-form E-form E-form
position “c “c “c “c
Aporphine moiety

1 108.3 (d) 108.46 (d) 108.8 (d) 108.96 (d)

1a 1119 (s) 124.17 (s) 112.0 (s) 125.56 (s)

2 144.98-145.2 (s)" 145.05-145.94 (s)’ 144.98-145.2 (s)' 145.05-145.94 (s)’'

3 141.0 (s) 141.18 (s) 140.9 (s) 141.08 (s)

3a 125.86 (s) 120.66 (s) 124.0 (s) 120.14 (s)

3b 1205 (s) 126.03 (s) 120.0 (s) 125.17 (s)

4 345 (t) 30.70 (1) 30.6 (t) 29.73 (1)

5 414 (1) 41.46 (1) 36.8 (1) 36.81 (t)

6a 50.8 (d) 50.90 (d) 53.4 (d) 53.45 (d)

7 332 (t) 3331 (t) 359 (1) 36.08 (t)

7a 123.5 (s) 123.62 (s) 128.8 (s) 123.93 (s)

8 114.5 (d) 114.69 (d) 113.9 (d) 114.06 (d)

9 144.98-145.2 (s)" 145.05-145.94 (s)’ 144.98-145.2 (s)' 145.05-145.94 (s)’

10 144.98-145.2 (s)" 145.05-145.94 (s)’ 144.98-145.2 (s)' 145.05-145.94 (s)’

11 118.8 (d) 112.12 (d) 111.9 (d) 112.12 (d)

11a 125.4 (s) 130.13 (s) 125.0 (s) 129.51 (s)
OCH, x 56.0 (q) and 56.2 (q) 56.07 (q) and 56.26 (q) 56.0 (q) and 56.2 (q) 56.07 (q) and 56.26 (q)

2

Fatty acid moiety

1 172.1 (s) 172.07 (s) 172.6 (s) 172.62 (s)

2! 332 (t) 3331 (t) 342 (1) 34.53 (t)

3! 253 (t) 25.42 (t) 25.5 (t) 25.46 (t)
aliphatic 29-32 (t) 29.14-31.95 (1) 29-32 (1) 29.14-31.95 (1)

CH,
terminal 14.1 (@) 14.14 (q) 14.1 (q) 14.14 (q)

CH

3

* assignments may be interchangeable.
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NMINAaN

AvaeuaIiAdItinTee Stuart Scientific SMP 2 Tasill§USum (uncorrected)
Ultraviolet spectra Janna15aza1elu methanol é”mm?m Perkin Elmer Lambda 35 UV-VIS
spectrophotometer Infrared spectra Ejﬂﬁ}]mﬂéﬂﬂ Perkin Elmer Spectrum GX FT-IR
spectrophotometer 1ugﬂ CH,Cl-films 'H- uaz "C-NMR spectra 5@5’38Lﬂ?6\1 Bruker AVANCE
300 spectrometer 1ANA 300 MHz w50 'H waz 75 MHz dwisy “c Taeld cpel, uas
DMSO-d, Tuunansaiidiudiazans uazly tetramethylsilane i internal standard  Mass
spectra ’3@5’3&?1?6& POLARIS Q mass spectrometer Elemental analyses ’?]Jﬂiglj’JEJm?’e)ﬂ Perkin

Elmer 2400 Elemental Analyser

2-(2-Bromo-5-benzyloxy-4-methoxyphenyl)-N-(4-benzyloxy-3-methoxyphenethyl)acetamide
(5): 19363 1A83T acid chloride Taely 5-benzyloxy-2-bromo-4-methoxyphenylacetic acid (26.0
g, 0.07 mol) 11a¢ 4-benzyloxy-3-methoxyphenethylamine (4) (18.1 g, 0.07 mol) %1 workup Tag
FUnAlA 5 Tuvedadvd (38.7 g 93.3%) HAWNWANAIEY ethanol, mp 133-134 °C [1it.” mp
135 °C]. 'H-NMR &: 2.65 (2H, apparent t, J/=6.9 Hz, CH,), 3.42 (2H, apparent q, J=6.6 Hz, N-
CH,), 3.54 (2H, s, CON-CH,), 3.84 (3H, s, O-CH,), 3.85 (3H, s, O-CH,), 5.08 (2H, s, Ph-CH,),
5.10 (2H, s, Ph-CH,), 5.40 (1H, br s, NH), 6.48 (1H, dd, J/=1.8, 8.1 Hz, Ar-H), 6.64 (1H, d, J=1.8
Hz, Ar-H), 6.72 (1H, d, J=8.1 Hz, Ar-H), 6.81 (1H, s, Ar-H), 6.99 (1H, s, Ar-H), 7.29-7.45
(10H, m, Ph-H). "C-NMR &: 34.96 (t), 40.72 (t), 43.47 (1), 55.98 (q), 56.26 (q), 71.13 (1), 109.48
(s), 112.39 (d), 114.22 (d), 115.41 (s), 116.10 (d), 116.43 (d), 120.58 (d), 126.33 (s), 127.25 (d),
127.47 (d), 127.79 (d), 128.11 (d), 128.52 (d), 128.62 (d), 131.62 (s), 136.35 (s), 137.26 (s),
146.87 (s), 147.77 (s), 149.73 (s), 169.96 (s).

1-(5-Benzyloxy-2-bromo-4-methoxybenzyl)-7-benzyloxy-6-methoxy-3,4-dihydroisoquinoline
©): 1w3ouTavl§A5e1 Bischler-Napieralski 18 6 15uveuisdivanisou (90.1%) Na tritu-
rated @29 ethanol, mp 108-110 °C [li‘[.6 mp 105-106 °C]. UV (MeOH) A nm (log &): 207

(4.76), 230 (4.49), 283 (4.00), 311 (3.85). IR v, (film) cm : 3063, 3032, 3005, 2933, 2838,

1621, 1603, 1568, 1506, 1455, 1439, 1378, 1357, 1322, 1256, 1214, 1160, 1142, 1073, 1026, 981.
'H-NMR &: 2.55 (2H, t, J=7.8 Hz, CH,), 3.65 (2H, t, J=7.8 Hz, N-CH,), 3.84 (3H, s, O-CH,),

3.90 (3H, s, 0-CH,), 4.08 (2H, s, CH,), 5.03 (2H, s, Ph-CH,), 5.04 (2H, s, Ph-CH,), 6.64 (1H, s,
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Ar-H), 6.78 (1H, s, Ar-H), 6.99 (1H, s, Ar-H), 7.02 (1H, s, Ar-H), 7.20-7.45 (10H, m, Ph-H). -
NMR 0: 25.66 (t), 41.22 (t), 46.12 (t), 56.08 (q), 56.21 (q), 70.94 (1), 71.16 (t), 105.38 (s), 105.97
(s), 110.65 (d), 112.23 (d), 112.92 (s), 114.53 (s), 114.93 (d), 115.83 (d), 127.10 (d), 127.45 (d),
127.74 (d), 127.99 (d), 128.42 (d), 128.54 (d), 132.35 (s), 136.57 (s), 136.68 (s), 146.67 (s),
147.68 (s), 149.06 (s), 167.03 (s).

1-(5-Benzyloxy-2-bromo-4-methoxybenzyl)-7-benzyloxy-6-methoxy-1,2,3,4-tetrahydroiso-
quinoline (2a): 191503 1Ag 14 sodium borohydride 1@ 2a ifuveadadinaniaeou (93.0%) 1

ANHANAY ethanol, mp 91-93 °C [it.” mp 90-90.5 °C]. UV (MeOH) A nm (log &): 211 (4.48),

max

236sh (4.26), 290sh (3.79), 324 (3.70). IR v__ (film) om 3585, 3063, 3032, 3007, 2936, 2839,

1592, 1567, 1506, 1456, 1438, 1410, 1383, 1356, 1334, 1320, 1267, 1217, 1173, 1143, 1081,
1053, 1024, 958. 'H-NMR &: 2.64-2.87 (4H, m, CH, X 2), 3.01-3.13 (2H, m, CH,), 3.85 (6H, s,
O-CH, X 2), 3.97-4.05 (1H, m, H-1), 5.11 (4H, s, Ph-CH, X 2), 6.59 (1H, s, Ar-H), 6.71(1H, s,
Ar-H), 6.74 (1H, s, Ar-H), 7.06 (1H, s, Ar-H), 7.20-7.46 (10H, m, Ph-H). “C-NMR &: 29.42 (OR
40.06 (), 42.27 (1), 55.10 (d), 56.01 (q), 56.29 (q), 71.14 (1), 71.39 (1), 112.22 (d), 112.90 (d),
115.38 (s), 116.29 (d), 117.30 (d), 127.34 (d), 127.36 (d), 127.80 (d), 127.87 (s), 128.00 (d),
128.55 (d), 128.61 (d), 130.32 (s), 130.51 (s), 136.72 (s), 137.38 (s), 146.17 (s), 147.17 (s), 148.25

(s), 149.07 (s).

1-(5-Benzyloxy-2-bromo-4-methoxybenzyl)-7-benzyloxy-6-methoxy-2-trifluoroacetyl-1,2,3,
4-tetrahydroisoquinoline (2d): w381 Taald trifluoroacetic anhydride 18 2d Whvewdad

IM00900U (63.9%) HAIANNANAIY ethanol, mp 157-158 °C. UV (MeOH) A, nm (log &): 208

max

(4.75), 232sh (4.12), 287 (3.65). IR v___(film) om 3033, 2919, 2849, 1689, 1609, 1509, 1456,

1440, 1381, 1258, 1197, 1165, 1141, 1116, 1027, 912. 'H-NMR §: 2.68-3.28 (4H, m, CH, X 2),
3.53-3.64 (1H, m, H-3B), 3.85 (3H, s, O-CH,), 3.88 (3H, s, O-CH,), 3.91-4.02 (1H, m, H-3a),
4.98 (2H, s, Ph-CH,), 5.00 (2H, s, Ph-CH,), 5.57-5.65 (1H, m, H-1), 6.45 (1H, s, Ar-H), 6.60 (1H,
s, Ar-H), 6.61 (1H, s, Ar-H), 7.01 (1H, s, Ar-H), 7.30-7.45 (10H, m, Ph-H). "C-NMR & (both
conformers): 27.21 (t), 28.69 (1), 37.54 (1), 40.11 (t), 40.16 (), 40.77 (1), 41.84 (1), 42.29 (t), 54.06
(d), 56.04 (q), 56.12 (q), 56.20 (q), 56.60 (q), 71.17 (1), 71.29 (1), 71.41 (t), 111.44 (d), 111.77 (d),

112.74 (d), 112.94 (d), 114.55 (s), 115.78 (d), 116.04 (s), 116.45 (d), 116.71 (d), 118.37 (s),



51

125.52 (s), 126.42 (s), 127.19 (d), 127.29 (d), 127.41 (d), 127.97 (d), 128.01 (d), 128.28 (s),
128.61 (d), 128.63 (d), 136.67 (s), 136.87 (s), 146.81 (s), 147.39 (s), 148.93 (s), 149.30 (s), 155.81

(8). Anal. Calcd for C,,H, NO,BrF,: C, 60.90; H, 4.66; N, 2.09, Found: C, 60.72; H, 4.81; N, 2.25.

9-Benzyloxy-2,10-dimethoxy-1-hydroxy-6-trifluoroacetylnoraporphine (7a). w3ou Taely

2,2'-azobis(isobutyronitrile) uag tributyltin hydride 1@veaniiadiiana (6.92 g), Mans i

.
a a

Uiijﬂ‘ﬁjﬂﬁ% silica gel column chromatography 19 benzene-chloroform 1Ju@I%E  fraction
HINe & hydrogenolysis product (2e) Wuveauidadun (4.1 g,29.1%). mp 85-86 °C. '"H-NMR
d: 2.50-3.00 (5H, m, CH, of both conformers), 3.20-3.33 (1H, m, CH, of both conformers), 3.84,
3.82 3.90 uag 3.93 (total 6H, 4 s, O-CH, X 2 of both conformers), 4.98-5.08 (total 2H, 2 s, Ph-
CH, of both conformers), 4.90 ttag 5.17 (total 2H, 2 AB q, J=12.4 1tag 12.2 Hz, Ph-CH, of both
conformers), 5.44 (1H, apparent t, J =6.2 Hz, H-6a of both conformers), 6.25 {t8% 6.27 (total 1H,
2 s, Ar-H of both conformers), 6.46-6.53 (total 1H, m, Ar-H of both conformers), 6.55-6.61 (total
2H, m, Ar-H of both conformers), 6.74 11 6.79 (total 1H, 2 d, J = 8.6 l1a 8.2 Hz, Ar-H of both
conformers), 7.25-7.48 (10H, m, Ph-H of both conformers). PC-NMR & (both conformers): 28.54
() 40.61 (), 41.04 (1), 55.24 (d), 56.00 (q), 56.20 (q), 56.31 (q), 70.87 (1), 70.94 (1), 111.45 (d),
111.61 (d), 113.06 (d), 115.39 (d), 118.45 (s), 122.55 (d), 125.65 (s), 126.36 (s), 127.18 (d),
127.35 (d), 127.82 (d), 127.94 (d), 128.53 (d), 128.59 (d), 129.27 (s), 136.85 (s), 137.04 (s),
146.50 (s), 147.99 (s), 148.71 (s), 148.94 (s), 155.81 (s). Fraction ﬁﬁﬁ“‘] & noraporphine (7a)
dluveudsd@manedon (2.7 g, 22.7%). mp 232-234 °C. UV (MeOH) A_, nm (log &): 213

(4.57), 272sh (3.99), 281 (4.08), 306 (4.12). IR v__ (film) cm: 3373, 2920, 2850, 1682, 1605,

1513, 1463, 1401, 1383, 1371, 1337, 1310, 1281, 1255, 1202, 1169, 1139, 1099, 1049, 1025, 928.
'H-NMR §&: 2.66-3.04 (4H, m, CH, X 2), 3.26-3.38 (1H, m, H-5B), 3.93 (3H, s, O-CH,), 3.94
(3H, s, O-CH,), 4.14-4.25 (1H, m, H-5a), 5.00-5.09 (1H, m, H-6a), 5.18 (2H, AB q, J = 12.3 Hz,
Ph-CH,), 6.23 (1H, s, OH), 6.57 (1H, s, H-3), 6.80 (1H, s, H-8), 7.30-7.60 (5H, m, Ph-H), 8.14
(1H, s, H-11). “C-NMR 8&: 30.18 (), 32.93 (1), 41.43 (1), 52.62 (d), 56.21 (q), 56.32 (q), 70.91 (1),
108.66 (d), 113.12 (d), 113.81 (d), 118.29 (s), 120.23 (s), 123.71 (s), 124.08 (s), 124.57 (s),
127.30 (d), 127.85 (d), 128.32 (s), 128.56 (d), 137.09 (s), 141.63 (s), 146.04 (s), 147.48 (s),
148.04 (s), 155.88 (s). Anal. Caled for C,,H, NO,F,: C, 64.93; H, 4.84; N, 2.80, Found: C, 65.09;

H, 4.68; N, 2.65.
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9-Benzyloxy-2,10-dimethoxy-1-hydroxynoraporphine (7b): Reflux UDINANUDI noraporphine
(7a) (1.6 g, 3.2 mmol), potassium carbonate (3.0 g), methanol (150 mL) me% (9mL) ﬁJunm 4
FTwa i lszmeneldanududldveaniiadiima @y 5% sodium bicarbonate
(100 mL) ad ludranadae chloroform (3 X30mL) ﬁ”l“]‘%’u chloroform 1¥u¥tade anhydrous
sodium sulfate mﬂﬁyuﬁflﬂszl,wﬂmﬂ“lﬁmmé’uﬁ'ﬂﬁ' noraporphine (7b) Lﬂummuﬁqﬁﬁwma
90U (996.7 mg, 77.3%) WAIANWANAIY ethanol, mp 197-198 °C. UV (MeOH) A__nm (log &):
217 (4.62), 270sh (4.12), 280 (4.22), 305 (4.23). IR v__(film) cm’: 3583, 3292, 2919, 2849,
1603, 1509, 1463, 1455, 1398, 1373, 1284, 1252, 1213, 1124, 1102, 1038, 1025, 992. '"H-NMR §:
2.58-3.05 (6H, m, H-5f3, CH, CH, X 2), 3.31-3.40 (1H, m, H-5a), 3.89 (3H, s, O-CH,), 3.91 (3H,
s, O-CH,), 5.17 (2H, s, Ph-CH,), 6.54 (1H, s, H-3), 6.76 (1H, s, H-8), 7.28-7.50 (5H, m, Ph-H),
8.09 (1H, s, H-11). “C-NMR &: 29.02 (1), 36.92 (), 43.33 (1), 53.81 (d), 56.17 (q), 56.23 (q),
71.02 (1), 109.39 (d), 112.99 (d), 113.61 (d), 119.14 (s), 124.05 (s), 125.53 (s), 127.30 (d), 127.78
(d), 128.40 (s), 128.53 (d), 128.68 (s), 137.31 (s), 140.79 (s), 145.94 (s), 146.94 (s), 147.90 (s).
EI-MS m/z (%): 403[M ] (32), 312 (100), 91 (7). Anal. Caled for C,;H,.NO,: C, 74.42; H, 6.24; N,
3.47, Found: C, 74.26; H, 6.38; N, 3.66.

9-Benzyloxy-2,10-dimethoxy-1-hydroxy-6-palmitoylnoraporphine (7¢): oY g AuEITazany
YD palmitoyl chloride (389.0 mg, 1.42 mmol) 14 chloroform (80 mL) a41uv0INANYDI nor-
aporphine (7b) (400.0 mg, 0.99 mmol) 11 chloroform (80 mL) ttag 10% sodium bicarbonate
(120 mL) tHodunuaniude 24 $2Tu9 MAFLENTY chioroform udarh v 1fudadne
anhydrous sodium sulfate mm‘fm‘h"lﬂimwﬂmﬂ“léfmmﬁuﬁw"lﬁ palmitoylnoraporphine (7¢)
HuveauadiMaoaseu (530.0 me, 83.3%) HAINANANAY ethanol, mp 85-86 °C. UV (MeOH)
o
3503, 2923, 2852, 1635, 1605, 1515, 1463, 1456, 1428, 1398, 1338, 1277, 1249, 1215, 1192,

. hm (log &): 218 (4.45), 273sh (3.98), 281(4.04), 306 (4.10), 314sh (4.07). IR v__ (film) om '
1165, 1123, 1098, 1027. 'H-NMR & (both conformers): 0.88 (3H, t, /=6.6 Hz, terminal CH,),
1.15-1.45 (24H, m, aliphatic CH,), 1.55-1.75 (2H, m, CH,-3"), 2.31-2.43 (2H, m, CH,-2"), 2.59-
2.97 (2H, m, CH,-4), 2.87- 3.03 1la¥ 2.54-2.74 (total 2H, 2 m, CH,-7), 2.68-2.78 11a¥ 3.21 (total
IH, m ag br t, J=12.1 Hz, , H-5), 3.89 (3H, s, O-CH,), 3.92 (3H, s, O-CH,), 4.01, 4.94 (total 1H,
2 brd, J=10.1 a2 8.1 Hz, H-5), 4.60, 5.13 (total 1H, 2 br d, J/=13.2 ttag 3.8 Hz, H-6a), 5.15-

5.26 (total 2H, m, Ph-CH,), 6.23 (1H, br s, OH), 6.55, 6.59 (total 1H, 2 s, H-3), 6.79, 6.81 (total
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1H, 2 s, H-8), 7.28-7.50 (total 5H, m, Ph-H), 8.13, 8.15 (total 1H, 2 s, H-11). “C-NMR & (both
conformers): 14.14 (q), 22.70 (t), 24.86 (1), 25.32 (1), 25.62 (1), 29.15 (1), 29.31 (1), 29.37 (1),
29.51 (1), 29.67 (1), 30.68 (1), 31.93 (1), 33.39 (1), 33.95 (1), 34.46 (1), 36.24 (1), 36.82 (1), 41.43 (1),
50.90 (q), 53.41 (d), 56.17 (q), 56.27 (q), 70.81 (1), 71.06 (t), 108.65 (d), 109.12 (d), 113.09 (d),
113.26 (d), 113.76 (d), 119.92 (s), 120.39 (s), 124.19 (s), 124.81 (s), 125.14 (s), 125.55 (s), 126.08
(), 127.33 (d), 127.76 (d), 128.51 (d), 129.50 (s), 137.03 (s), 137.22 (s), 141.25 (s), 141.37 (s),
145.65 (s), 145.93 (s), 147.27 (s), 147.70 (s), 148.21 (s), 171.95 (s), 172.60 (s). EI-MS m/z (%):
641[M] (63), 550 (10), 386 (100), 295 (79), 91 (15). Anal. Calcd for C, H NO.: C, 76.72; H,

417755

8.64; N, 2.18, Found: C, 76.62; H, 8.80; N 2.35.

9-Benzyloxy-2,10-dimethoxy-1-hydroxy-6-stearoylnoraporphine (7d). Tusheudedduld
. I IR A J 1% 2K 9
stearoylnoraporphine (7d) (HUUOILIITINADIOOUNAIANHANAIY ethanol (88.4%), mp 83-84

°C. UV (MeOH) A__ nm (log &): 218 (4.37), 272sh (3.69), 281 (3.79), 305 (3.87), 314sh (3.82).

IR v__ (film) cm’: 3393, 2923, 2852, 1641, 1603, 1513, 1464, 1428, 1399, 1337, 1255, 1214,
1115, 1100, 1026. 'H-NMR & (both conformers): 0.88 (3H, t, /=6.7 Hz, terminal CH,), 1.15-1.40
(28H, m, aliphatic CH,), 1.55-1.75 (2H, m, CH,-3"), 2.33-2.43 (total 2H, m, CH,-2), 2.55-2.90
(total 2H, m, CH,-4), 2.55-2.71 uag 2.89-3.07 (total 2H, 2 m, CH,-7), 2.68-2.76 t1ag 3.22 (total
IH, m 1ag br t, J=12.1 Hz, H-5), 3.89 (3H, s, O-CH,), 3.92 (3H, s, O-CH,), 4.03 1ag 4.95 (total
1H, 2 br d, J=13.6 t1ag 7.7 Hz, H-5), 4.60 18 5.10 (total 1H, 2 br d, J=12.6 1tag 9.7 Hz, H-6a),
5.11-5.20 (total 2H, m, Ph-CH,), 6.19 (1H, br s, OH), 6.56 Lla¥ 6.60 (total 1H, 2 s, H-3), 6.79
e 6.82 (total 1H, 2 s, H-8), 7.28-7.50 (total 5H, m, Ph-H), 8.13 4@ 8.15 (total 1H, 2 s, H-11).
“C-NMR (both conformers): 14.12 (q), 22.70 (t), 25.32 (t), 25.61 (t), 29.37 (t), 29.52 (1), 29.70
(t), 30.71 (t), 31.93 (t), 33.40 (1), 34.48 (1), 36.25 (1), 36.79 (1), 41.42 (1), 50.89 (d), 53.39 (d),
56.20 (q), 56.30 (q), 70.82 (t), 71.06 (t), 108.65 (d), 109.13 (d), 113.09 (d), 113.25 (d), 113.80 (d),
119.95 (s), 120.44 (s), 124.22 (s), 124.80 (s), 125.17 (s), 125.62 (s), 126.17 (s), 127.34 (d), 127.77
(d), 128.53 (d), 129.52 (s), 137.06 (s), 137.24 (s), 141.36 (s), 145.66 (s), 145.93 (s), 147.30 (s),
147.75 (s), 148.25 (s), 171.88 (s), 172.53 (s). EI-MS m/z (%): 669[M ] (6), 578 (1), 386 (10), 296
(100), 91 (3). Anal. Calcd for C,,H,NO,: C, 77.09; H, 8.88; N, 2.09, Found: C, 77.26; H, 8.65;
N, 2.23.
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(+)-Laurelliptinhexadecan-1-one (1a): WVOINANUDY  Te (300.5 mg, 0.47 mmol), 10%Pd/C
(10.0 mg) 14 ethanol (70 mL) ‘ﬁ”l‘ﬂﬁﬁ?fﬂ catalytic hydrogenation maldanuduussemenily
a1 48 1 19nT09 1AITLINY filtrate M81AnNNAUAT]A (+)-laurelliptinhexadecan-1-one (1a)
I 3 A J o =®K 9

WUvoIuAIFTINODU (182.0 mg, 70.5%) HANANKANAIY ethanol, mp 147-148 °C. UV (MeOH)

A, nm (log &): 221 (4.57), 272sh (4.13), 282 (4.20), 305 (4.27), 315sh (4.24). IR v__ (film) om

3370, 2923, 2852, 1622, 1602, 1513, 1464, 1431, 1413, 1366, 1330, 1279, 1246, 1193, 1122,
1096, 1035, 960. EI-MS m/z (%): 551[M] (26), 296 (100). Anal. Calcd for C,,H,,NO.: C, 74.01;
H, 8.95; N, 2.54, Found: C, 74.19; H, 9.07; N, 2.68. 'H-NMR iag "C-NMR uanaluaisig 1

uag 2

(¥)-Laurelliptinoctadecan-1-one (1b): Tuiueudenuld (£)-laurelliptinoctadecan-1-one

(1b) (79.2%) HuveisTMBoUNGINANANAIY ethanol, mp 146-147 °C. UV (MeOH) A__

nm (log &): 221 (4.61), 271sh (4.11), 282 (4.20), 305 (4.28), 313sh (4.25). IR v__ (film) cm
3383, 2923, 2852, 1625, 1600, 1509, 1463, 1413, 1366, 1330, 1279, 1246, 1193, 1122, 1096,
1034, 960. EI-MS m/z (%): 579[M ] (17), 296 (100). Anal. Caled for C, H NO,: C, 74.57; H,

367753

9.21; N, 2.42, Found: C, 74.7; H, 9.12; N, 2.36. 'H-NMR i8¢ "C-NMR uanaluaisna 3 uag 4
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MIC 993 (f)-laurelliptinhexadecan-1-one 482 (f)-laurelliptinoctadecan-1-one mlalagds

NCCLS microbroth dilution’ 7334

1. a8 (+)-laurelliptinhexadecan-1-one L0 (F)-laurelliptinoctadecan-1-one Ty pMso 14
NAMuTuTY 1024 pg/mL
2. Lﬁymaga%w 3 %1l Ao Staphytolcoccus aureus ATCC25932, Escherichia coli ATCC10536
WQg Candida albicans ATCC90028 T 13iasuSe 1A 10% glucose (NBG) Smsuaeaie
Staphytolcoccus aureus ATCC25932 g Escherichia coli ATCC10536; Sabouraud glucose
broth AWSI¥0 Candida albicans ATCC90028 1 37 °C Hunan 24 $1Tua MAaow
FoliTamndudy 1 Snuwaddeiiaaans
3. W two-fold serial dilution vosenslute 1 Iasavaretinnududun 512 pg/mL H
0.50 pg/mL “lumumww’f?m%’upimgruﬁﬂmq s wuAmas fai

3.1 dvansazaelude 1 Uswas100 uL addumumnzidenudi 1 nniudy
omsEsuEeUsIAs 100 u aall el e Idmskaniinnududu 512 pgme

32 ujsvesnany5ias100 uL luad 1 ldaslunud 2 ud AN IMSIAUTD
U51105100 pL a9l Twowd 2 v ldidhsu a2 I8msnaniifinnududu 256 pe/mL

33 ujeveswany/51nas100 uL Juad 2 Tdaslunud 3 uE AN IAUTD
51105100 pL aelluud 3 weldighin o2 18aswaniitinnudud 128 pg/me
4 Fduudniude 3.3 %umumm%aim?mﬁmﬁmwm%’wﬁ'u 0.5 pg/mL 1AW

Y A

dy =\ d" dy 1 = 3
1FOUGAMENTDINTAUTODY1AYY 119U control
~ A A L v o a 2 A -
5. @u¥eaTm 20 uL avlunumnziyelude 3 smiwanemsneuseasllsn 8o pL
Y Y o [ 09; a A a Yy 9 1w
pan TN aetiunnuaeilTnasgnsiu 200 uL ANUIVLIUIIULINILININD 256
Hg/mL 1aZUTOIGAMUNIND 0.25 pg/mL
1 Lﬂy 9 ~ ° 3 o
6. UNNUWIZFD IUVD 5N 37 °C 1Tunan 24 92134
1 9 a [l dy d‘ Y 9 1 d‘ =1 [
7. a1 MIC v ldnnmsinsananuyuveInuzFenanudnduai q Wefsuiy
[ 1 = a a 9 o d‘ C:J A
91U control 1AB91U control Wz utaAINYaTNRT AL Ia 14 dunaunlanuusniuie

MIC Y04a 15N Inagoy
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U 4
MITUNT wﬁ (*)-Isopiline, ()-Preocoteine, ()-Oureguattidine yag (+)-3-

Methoxynordomesticine uazqﬂ%mﬁamwmm (£)-3-Methoxynordomesticine

I 1 1 [
Aporphine alkaloids 1114 alkaloid ﬂaqu”lmﬂmaqu benzylisoquinoline alkaloids W1
A 4 = ] A U Y a = = ~
lunsvanena  msinygunuinlunaiegluvuneliinagnindinwivainvals  apor-
{ ] { I 1
phine alkaloids Niwyjunuiniy 1-hydroxy-2,3-dimethoxy TW2atMIU A ApUTINVLINLAZ
= d 3 1 9 . v dy Aax a 4

wulunsuiedmmniy’ Taseasaued alkaloid Mailigniaus lagdsnsinsizinaanln
{ I { ] J 3 [ ]

Taalad) wazonmanlasulassadradlu alkaloid M Iassadraiveundaunniy §aly

Y 1]
WUSIBNUMIFUATIZH alkaloid nauiltiegel Iaseaianianiiae 1199910 alkaloid Ngw

dy a a Y A =K d 1 = = =\ Y Aa wva
HWHiHﬁiﬁﬁJ%W@iuﬂiﬂJ’lﬂ!uﬂﬂﬂﬂ ‘ﬂ\?!ﬂﬂ@ﬂﬁﬁ'ﬁﬂﬁf]fnﬁﬂﬂ]el']i]ﬂ‘ﬁﬂ'l\‘]“]nﬂ'lwﬁluﬁﬂﬂﬂaﬂ N7
Y Y o w dy =2 J o I A ad o 4 . 1 dyd?
HagAgUDINNAU ﬁ]\?!ﬂuﬂ'ﬂll%’llf]_]uf]EJ’l\‘]ENiHﬂWiW']TﬁﬁQlﬂinﬂ alkaloid ﬂ’qnuﬂluuﬂu
= Qd

D) a wa QYW Y a A g A o Y} a A
‘ﬁ@\iﬂ{]ﬂﬂﬂﬁlﬂllalﬁulﬂaluﬂﬂﬂmQQLW@L‘IJHﬂWﬁﬂuﬂuIﬂiQﬁiN‘ﬂNLﬂN HASINONIIANHIOND

{ o @ 4 . J y
NUFINNAAINHA1E ANVINAIINTUMITUNIIZH alkaloid  NAUE VA UNAUININNIT

anuend1unlumsdaunsey 4-hydroxy-2,3-dimethoxybenzaldehyde (2e) Faudluasdedun

9 w

dAngedmsumarh lugmsdunsizd 4-benzyloxy-2,3-dimethoxyphenethylamine (2h) iU

= @ 4 = v A 1 c?x‘ 9 . . . <
WUTWNUMTTUATIEN 2e BT UReUNIIY 1aeld Reimer-Tiemann formylation 11l

Y
sAA

aan o { <3| : < 2 4
Ufnsending lumsil@eues 2,3-dimethoxyphenol lihiflu 2e Fuiluitmsdunsizindae

a a o w 4 a o 4 o o
!Lﬁ$flﬂ3$ﬁ°ﬂ‘ﬁﬂWWGHGHLﬁfNiJTﬂWﬂﬂWill@Q{ﬁWiNﬁ@lﬂm"l’l 207 ANUNUNIN 1

OH
OH | OH
CHC
CH O 3 CH O CHO CHO
3 _— = 3 +
3KOH H O
H CO H CO 3
3 3 CHO
2e

UAUMN 1 ﬂﬁﬁ?iﬂ Reimer-Tiemann formylation
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v
Y U

Moma inguiteueas3aanismsdunizy  4-hydroxy-2,3-dimethoxybenzal-
dehyde (2¢) tlsz@ninmguiazdssnia aunsadunnedldlulinagsluios ia-
mstiteldhiumsanednlunsdunsizd alkaloid ﬂfjufr@iﬂ"lﬂ Aiseiivzdunsizd alkaloid
NUI 4 @7 e ()-isopiline (1a), (+)-preocoteine (1b), (+)-oureguattidine (1¢) 4ag (£)-3-

methoxynordomesticine (1d)

(+)-isopiline (1a): R, =R,=R,=H
(+)-preocoteine (1b): R, =R,= OCH,, R, = CH,
(+)-oureguattidine (1¢): R,=R,=H, R, = OH

(+)-3-methoxynordomesticine (1d): R+ R,= OCH,0, R,=H

gﬂ‘ﬁ 1 Tasaa$aves (£)-isopiline (1a), ()-preocoteine (1b), ()-oureguattidine (1¢) ag (£)-

3-methoxynordomesticine (1d)
WNaN1INAal

[ d
MITUAIITH 4-benzyloxy-2,3-dimethoxyphenethylamine
) o |222 o Lo v . . . v
LTUAN ‘VIT]J;]ﬂiEJ”I nitration VYD vanillin acetate 18 fuming nitric acid ATUAIY
Y
Aaaa . o o aaa . < .
ﬂ{]ﬂ’iﬁﬂ hydrolysis 1% 2p° mﬂuuﬂﬁJ;]ﬂiEH reduction U9 2b MILHAMAN LA iron (In
% : I aan o w o
sulfate 1% 2¢ Futlaowily 2a meldfnTer diazotization wag iodination AW&IAY MM
ﬂf] 1381 methoxylation ¥94 2d A28 sodium methoxide 1az copper (II) chloride 1% 2e TualSua
a o Qs: o Aaaa . Y & A A [ .
Hanaag wmmﬂuumﬂgmm benzylation VYD 2e % 2f Fudienaou 2f 11y nitrostyrene (2g)
ué”amuﬁ'aaﬂﬁﬁwﬂﬁﬁ?m reduction @78 lithium aluminium hydride W5 amine (2h) 7

Y qg.: aaa 9 9 o Y Y a wa ' Y ) [
ADINTT IﬂEJ‘V!ﬂ“’IJLl@]ﬂumﬂﬂﬂgﬂiﬂYUN@uﬁﬁJﬁﬂ1/l1llﬂ‘luﬁﬂﬂﬂgﬂﬁﬂ"lii’)ﬂ”lﬂﬂﬂﬂﬂﬂﬂ a1y
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HAUMNATTUATIZH LAAIRUHUNN 2

NO2 NH I
2
CH,O CHO CHO CHO CH O CHO CHO CHO
(A) ® ©)
— > — —
AcO HO HO
2a 2b HO 2¢ 2d
OCH, OCH, OCH, OCH,
CHO CHO CH.O CHO CHO AN NO, CHO
— — — —> NH
HO BnO BnO BnO 2
2e 2f 2g 2h

Reaction conditions: (A) (i) fuming HNO,, dry ice/ acetone; (ii) 10% NaOH; (B) Fe(IDSO,.
7H,0, iron power/ ethanol-water; (C) (i) NaNO,/20% HCI; (ii) KI; (D) CuCl,/DMF, NaOCH,/

methanol; (E) BnCl, anh. K,CO,/ ethanol; (F) CH,NO,, NH,OAc/ acetic acid; (G) LAH/ THF.
UAUMN 2 MIFUATIZN 4-benzyloxy-2,3-dimethoxyphenethylamine (2h)

(Y] d
MIANUATICH ()-isopiline (1a), (X)-preocoteine (1b), (X)-oureguattidine (1¢) Hay (¥)-3-
methoxynordomesticine (1d)
4 o a { ) I qu‘
WoaNTadunsIEy amine 2h) JuilSannane suiunldilumsdednly
] 4
MITUATIEN (E)-isopiline (1a)4, (£)-preocoteine (lb)s, (£)-oureguattidine (lc)6 uay  ()-3-
.. 7 o O ¢ Y (aaa 9 an .
methoxynordomesticine (1d) mimgmwzwuhﬂaﬂimmiainmmm C 1a#7% radical
. . 8 & J o w @ d . . 091} @ dy Y A
cyclisation nJuﬂatmﬁmﬂnﬂumﬁmmﬁw aporphine alkaloids 19 4 AU LALAIYHANNIT
#51929UM9U C vaa15U521aN 7-benzyloxy-1-(2-bromobenzyl)tetrahydroisoquinoline &4 13w
Ao 1 a [ o a a c'n 4 [
Glui']il\ﬂuﬂTi'J%El Liﬁqmmmz”lﬁ/miwaﬁﬂmmﬁluﬂimmwaNaﬂm Lﬁfl\iiﬂ%1ﬂﬂ'ﬂllclﬁiﬂu
1 ) ] J I o W A
Yoy benzyloxy Tudwmis 7 twedluglassadvglumsadionumiu ¢ Suamn
ﬂf] N581 condensation U89 amine (2h) N1 acid chlorides (3d-3f) (LHUNW 3) 1% amides (5a-5¢)

ueunn 4) TullSnamananganiudiay
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Br Br
OH Cl
(H)
e
O O
R R
1 1
R R
2 2
3a:R =R =H 3d:R =R =H
1 2 1 2
3b:R =R_=0CH 3¢ :R =R =0OCH
1 2 3 1 2 3
3c:R1:H,R2:OBn 3f:R1:H,R2:OBn

Reaction condition: (H) SOCL/ benzene
UAUMW 3 MTTUATIEN acid chlorides (3d-3f)
lunsal amide (5d) FuAT129 1A011HA301 condensation YDY amine (2h) 1Az

acid (4) Tagn15 reflux 11 xylene 1199910 @150 dUATIZH acid chloride 910 acid (4) 18

NT1E acid (4) azaneludniazaisana q 1ddeeds (LHumIn 4)

OCH, Br OCH,
CH.O cl CH,0
i 0
NH
BnO 2 R ) B0 Y. OpNsy
2h 1 B T
R
2
3d:R =R _=H
1 2
3¢ :R =R =0OCH Q) R
1 2 3 1
3 :R =H,R =OBn R
52 :R =R =H,
Br 1 2
5b :R =R _=OCH
1 2 3
COOH Sc :R =H,R =OBn
o\’ 5d :R +R =OCHO
0
4

Reaction conditions: (I) 10% NaHCO,/ chloroform; (J) refluxed/ xylene

URNUNN 4 ﬂ”lifﬁlﬂiW%ﬁ amides (5a-5d)

o aaa a o I
M3IN501 Bischler-Napieralski 03 5a-5d 1¥enswaafmaiiilu dihydroiso-
. . & 1A = = o aaa ' v . . 9
quinolines (6a-6d) FIWUIUANWIFDYTAN mmmmﬂgmmmﬂu sodium borohydride 14

F4
tetrahydroisoquinolines (7a-7d) MWA1WY NAUUE 7a, 7e¢ uway 7d NnRATeIny
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trifluoroacetic anhydride & 8a, 8c iy 8d Ty 7o Qmﬂﬁamﬂu urethane (8b) Taeld
methyl chloroformate 910171111 8a, 8b, 8¢ Az 8d WIMUYNTEINY tributyltin hydride Hag
2,2’-azobis-(isobutyronitrile) I noraporphines (9a), (9b), (9¢) ttag (9d) lwmlsuawanan 8.3-

4 v
10.9% mwday wunlunnnsdivesmsadiarwniu ¢ i Imsideny benzyl Af e C-1

IA

Y
9415993719 aporphine wonAdlamsnansusin 1udesn1sfe 8e-8h (hydrogenolysis

[

products) TWl3mnamanan 13.1-41.6%, mslsngdyaa doublet 71 §, 839 1u 'H-NMR

g 9

[

spectrum udnyazrddyves H-11 TuTnsaad1e aporphine (92) Fedayanad nﬁfwu“lu
9b, 9¢ 1A 9d IFUNY Lﬁ'aﬁﬂwyj trifluoroacetyl 890910 9a 1Ay 9d 1% (+)-isopiline (1a) uay
(£)-3-methoxynordomesticine (1d) MUAAY d115U 9b Lﬁ@‘ﬁ”lﬂﬁ'ﬁ?mﬁﬂ lithium aluminium
hydride 1% ()-preocoteine (1b) Iuvmeii madany benzyl vos 9¢  AmAIIMIRANY

trifluoroacetyl 880 i (£)-oureguattidine (1¢)

OCH3 OCH3
CH,O CH,0 CH O
O N O N
(K) () SR (M) or (N)
5a-5d —» BnO Br — 5 B0 Br R3 _»BnO
R R I
1 1
R2 R2
6a: R =R =H, 7a: R =R =R =H 8a: R =R =H,R = CF,X=Br
1 2 1 2 3 1 2 3 3
6b: R =R =OCH 7b: R =R =OCH,R =H 8b: R =R —OCH,R =OCH , X =Br
1 2 3 1 2 3 3 1 2 3 3 3
6¢c: R =—H,R =OBn 7¢c: R =H,R =OBn,R =H 8c: R =H,R =0OBn,R_=CF_, X=Br
1 p) 1 2 3 1 2 3 3
6d: R +R =OCH O 7d: R +R_=OCHO,R =H 8d: R +R =OCH O,R_=CF, X =Br
1 2 2 1 2 2 3 1 2 2 3 3

®) 1a,1d
R 9a,9d
O 3
© 9b&> 1b
9¢ &»9f Q» 1c
8e: R =R =H,R = CF,X=H 9a: R =R =H,R =CF
1 2 3 3 1 2 3 3
8f: R =R —OCH,R =OCH , X -H 9b: R =R_=OCH,R_=OCH
1 2 3 3 3 1 2 3 3 3
8g: R =H,R =OBn,R =CF,X=H 9¢: R =H,R =OBn, R =CF
1 2 3 3 1 2 3 3
8h: R +R —=OCH O,R =CF,X=H 9d: R +R_=OCH O,R_=CF
1 2 2 3 3 1 2 2 3 3

9¢e: R =H,R_=OH,R_=CF
1 2 3 3
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Reaction conditions: (K) POCIL,/ acetonitrile; (L) NaBH,/ ethanol; (M) (CF,CO),0, Et,N/
chloroform (7a, 7¢, 7d —» 8a, 8¢, 8d); (N) CICOOCH,, Et,N/ chloroform (7b — 8b);
(O) Bu,SnH, AIBN/ dry toluene; (P) K,CO,/ methanol-water; (Q) LAH/ THF; (R) H,, Pd/C/

ethanol.

UEHUMN 5 MITUATIZH aporphine alkaloids (1a-1d)

= = 9 1 13 o 4 . J
milﬂiﬂ‘UL‘VIEJ‘U‘U@iJ”a H- 11a¢ "C-NMR spectrum UDITIAUATIEH (F)-isopiline
(1a), (X)-preocoteine (1b), (X)-oureguattidine (1¢) 48 (£)-3-methoxynordomesticine (1d) NUN
Yy o ] 13 A A = PR 1}
d9anaednNy H- 1ag "C-NMR spectrum ‘llﬂ\‘]ﬁ?ﬁTIW‘]_lQlu‘ﬁﬁiiJ"b'T@ ﬂﬂﬁ§ﬂ1ﬂ311ﬂiﬂﬁﬁ1ﬂﬁ15

~ a 9 A Pl 9 dy
TI'W‘]J‘I‘L!‘E551]"1)'1@E]ﬂ@@ﬂ@?ﬂﬂi?ﬂﬂ?quﬂ@uﬁuﬁlu

nﬁmaauﬂmw%’m’fw‘hqﬂﬁa1mmﬁu§am‘m’%q;mmvﬁ”aﬂuaxamﬂﬁﬁﬂ (MIC) ¥99 (+)-
isopiline, (X)-preocoteine, (£)-oureguattidine tta% (+)-3-methoxynordomesticine

WU (+)-3-methoxynordomesticine Lﬁmmﬁ@wﬁwfuﬁmmmﬁugqmm?m
vouFosmaziuAiiGe Tasfia MIC iy 256 ug/mL @5y E. coli ATCC10536 uag

MIC fiesnimieniiiy 512 ug/mL d sy S, aureus ATCC25932 uag C. albicans

AMANTANSAIUNMIONAUVDY (+)-3-methoxynordomesticine

(£)-3-Methoxynordomesticine & 11115ﬂ§ﬂ§\1ﬂ13ﬂ%)1\1 nitric  oxide 1Y murine
macrophage RAW 2647 cells fignnsz@udas LPS (g1 2), nsAamumaves ()-3-
methoxynordomesticine ANTH319 PGE, ieifeuiy control, LPS (1 pg/mL) et PGE, q alu
RAW 264.7 cells WU 3-methoxynordomesticine (1-5 mg/mL) mmmé’ué’?&maa%’w PEG, Tu
RAW 264.7 cells ﬁgﬂﬂsxé'uﬁ'w LPS (1ug/mL) (31 3) Smsumsesinenalnmsdusues
(4)-3-methoxynordomesticine  #ON13e319 NO 1@z PGE, 1511dAnydawaves (#)-3-
methoxynordomesticine ﬁltﬁﬂﬂ@]‘ﬂ iNOS 1182 COX-2 Mud1ay uaz lumsnouaUoIne LPS,
INOS 1182 COX-2 Tfiuauatuiitoss uaznu (+)-3-methoxynordomesticine @141300ANT
@319 iNOS 1Az COX-2 protein (31 4, 5) lumsnfSeuifisuves iNOS az COX-2 WU (£)-3-
methoxynordomesticine 1903 effect #10 B-actin ttag COX-1 (Ulﬂjhlﬁjuﬁmsfl}ﬂy,a) AN (+)-3-

methoxynordomesticine #1413 0AANTE $19 NO 1oy PGE, 11 LPS-stimulated RAW 264.7 cells
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F4

Taen15duds iNOS 1ag COX-2 protein ANAIAY 1ABTNTT1891UIN cytokines (¥ TNF-q, IL-
I . 3 Y <3 1
1B uae IL-6 1 pro-inflammatory 14 vitro U in vive'* msanpiasatiuaasliviui &)-3-
Y
methoxynordomesticine Jnalumsdudamsass TNF-a, IL-1B tag IL-6 1u LPS-stimulated
Y
% I a

RAW 264.7 cells faueaslu (31 6, 7, 8) wenandl ANuiluibyed (1)-3-methoxynor-
domesticine #91)5z1iiu1An1NN50g50A09 LPS (more than 95% cell viability) 151131 133

' A Y . . = Y 9 dAqu
ANUUANANVDI cell NYN  treat MY (£)-3-methoxynordomesticine mnﬂmmmmuw‘lﬁv
naao (1-5 ug/mL) TUM3A81500g350A09 LPS.

Y 4
Glumiﬁmmsaﬁ;ﬂ”lﬁlm (£)-3-methoxynordomesticine Ullllﬁflﬂflti]‘ﬂ‘ﬁ antibacterial
4 [l
activity 18 E. coli ATCC10536 melﬂflf]‘ﬂﬁ anti-inflammatory activity 9nAe @9 (H)-3-
Y E4

methoxynordomesticine 1315081§3M13@319 NO, PGE,, TNF-a, IL-1B 1182 IL-6 UNa N
a . v A Y Yy v
U expression $19 iINOS tag COX-2 Tu macrophages NYNNIEAUAIY LPS in vitro nawan 1a

2
mmmﬁﬂ%’ (£)-3-methoxynordomesticine SMNSUSAYIMIAAUTOVDY S, aureus uazmﬂ%’

<3| 9 Y P4
Lﬂuﬁ’]ﬁﬁWUﬂ']ﬁf]ﬂlﬁﬂllﬂalUfJUWﬂ@l

LPS (1 pg/mL
70 - (1 pg/mL)

60 -
50 - T

40 -

20 -
10 - T

Nitrite (LM/mL)

blank ctrl 1 2.5 5

(£)-3-methoxynordomesticine (p1g/mL)

3 1N 2 Evaluation of nitrite production by RAW 264.7 cells stimulated for 24 hours with LPS
alone or combination with increasing concentrations (1-5 pg/mL) of (£)-3-methoxynordomes-
ticine. The values are the means of at least 3 determinations £ SD. Probability levels (Student’s #-

test): * p < 0.05 vs. LPS-treated group.



64

LPS (1 pg/mL)

70 -
60 -
50 - T

40 -
30 - I*

20 -

PEG, (UM/mL)

10 - T

blank ctrl 1 2.5 5

($)-3-methoxynordomesticine (p1g/mL)

3 1M 3 Effect of (+)-3-methoxynordomesticine on PEG, production in LPS-induced RAW 264.7
macrophage for 24 hours. The values are the means of at least 3 determinations + SD. Probability

level (Student’s t-test): * p < 0.05 vs. LPS-treated group.

12 - LPS (1 pg/mL)

Density Ratio
o

blank ctrl 1 2.5 5

(%)-3-methoxynordomesticine (p1g/mL)

3 U 4 Effect of (£)-3-methoxynordomesticine on iNOS protein production by LPS-induced

RAW 264.7 macrophage for 24 hours.



LPS (1 pg/mL)

12 4

10 +

Density Ratio
o

o [

blank ctrl 1 2.5 5

(£)-3-methoxynordomesticine (p1g/mL)

3 U 5 Effectof (£)-3-methoxynordomesticine and LPS-induced COX-2 protein expression in

RAW 264.7 cells.

LPS (1 pg/mL)

40 -
35
30
25 -

20 - [
15 -
10 -

TNF-a (ng/mL)

blank ctrl 1 2.5 5

(+)-3-methoxynordomesticine (pg/mL)

3 UN 6 Effect of (£)-3-methoxynordomesticine on LPS-induced TNF-o production by RAW
264.7 cells. The values are the means of at least 3 determinations *+ SD. Probability level

(Student’s t-test): * p < 0.05 vs. LPS-treated group.
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40 - LPS (1 pg/mL)
35 -
30 - T
25
20 - T *
15 -
10 -

IL-1B (ng/mL)

T %

blank ctrl 1 2.5 5

(£)-3-methoxynordomesticine (p1g/mL)
3 N 7 Effect of (£)-3 -methoxynordomesticine on IL1-f3 production by RAW 264.7 cells. The

values are the means of at least 3 determinations & SD. Probability level (Student’s #-test): * p <

0.05 vs. LPS-treated group.

LPS (1 pg/mL)

30 -

25 [

20 +

15 - T

IL-6 (ng/mL)

10 A T

blank ctrl 1 2.5 5

(3)-3-methoxynordomesticine (pLg/mL)

sUN 8 Effectof (£)-3 -methoxynordomesticine on LPS induced IL-6 production by RAW

Y

264.7 cells. The values are the means of at least 3 determinations * SD. Probability

level(Student’s #-test): * p < 0.05 vs. LPS-treated group.
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NMINAaN

AvaeuaIiAdItinTee Stuart Scientific SMP 2 Tasill§USum (uncorrected)
Ultraviolet spectra Janna1saza1eli methanol ﬁjiﬂtﬂéﬂﬂ Perkin Elmer Lambda 35 UV-VIS
spectrophotometer Infrared spectra Ejﬂﬁ}]mﬂéﬂﬂ Perkin Elmer Spectrum GX FT-IR
spectrophotometer iugﬂ CH,Cl,-films 'H- uaz "C-NMR spectra ‘Zﬂﬁ”mm?m Bruker
AVANCE 300 spectrometer 1AWA 300 MHz d 50 'H uay 75 MHz d sy °C Taeld
CDCI, pyridine-d, 18z DMSO-d, luwansaiiiudiinazate uazl¥ tetramethylsilane 1y
internal standard Mass spectra 5ﬂ5’38lﬂ§‘0\1 POLARIS Q %38 HEWLETT PACKARD 5973

mass spectrometer Elemental analyses JAA81AT04 Perkin Elmer 2400 Elemental Analyser

4-Hydroxy-2-nitro-3-methoxybenzaldehyde (2b): 798 | (@AY vanillin acetate (2a) (50.0 g,
257.7 mmol) a4l1 fuming nitric acid (200 mL) fi -10-5°C AU 10 1T uAINVEIWANALIL
Hufa (8000 @)  IRAAZNOUANADIANDDNIN NTBAZNBY UAIAN 10% sodium hydroxide
(400 mL) aalunznou dul¥ideaiiunan 30 1 danalidu $1%dunsadae concentrated
hydrochloric acid INAATABUAINADY nipanznouNdIannaAnGdt Y 2b Huveanted
1009001 (44.9 g, 88.6%), mp 136-138 °C [lit. mp 136 °C]. 'H-NMR &: 3.92 (3H, s, O-CH,),
7.19 (1H, d, J=8.5 Hz, Ar-H), 7.52 (1H, d, J=8.5 Hz, Ar-H), 9.72 (1H, s, CHO). "C-NMR &:
66.00 (q), 122.29 (d), 123.08 (s), 133.74 (d), 144.04 (s), 148.55 (s), 162.07 (s), 190.82 (d).

2-Amino-4-hydroxy-3-methoxybenzaldehyde (2¢): Reflux U8IHNaUUD 2b (16.0 g, 81.2 mmol),
iron (II) sulfate heptahydrate (4.0 g), iron powder (40.0 g), ethanol (150 mL) 1az11 (50 mL) ﬁju
o o < v v v o 4 v

nal 4 GIf'JTiN AMNUUNTOUDTINUHANDDNUMLIDU LUAVITLINY filtrate ma%mmwum Vlﬂ 2c
< < ] oo o = oy

Lﬂmlml,mligﬂmmamma (11.5 g, 84.8%) HARNNANGE1NIYUT (100 mL), mp 137-138 °C
[lit.9 mp 138-139 °C]. 1H-NMR 0: 3.81(3H, s, O-CH3), 6.39 (1H, d, J=8.6 Hz, Ar-H), 7.20 (1H, d,
J=8.6 Hz, Ar-H), 9.71 (1H, s, CHO). PC-NMR &: 58.81 (q), 105.72 (d), 113.01 (s), 131.77 (d),
132.17 (s), 144.96 (s), 154.87 (s), 191.05 (d).

2-lodo-4-hydroxy-3-methoxybenzaldehyde (2d): oY il PNEIT8Za18 sodium nitrite (9.5 2)

Tuii (80 mL) asluasazare 2¢ (21.0 g, 125.7 mmol) 14 20% hydrochloric acid (250 mL) 7

[

v ] Y
AaInIuegh 0-5 °C Wedurua NIUEedN 15 WA N1UABY ¢ IANAI1TAZAIY potassium
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iodide (100 @) Tt (300 mL) aaluAsazats diazonium salt 9TLUAILAAUIE A
chloroform (600 mL) t48% sodium thiosulfate YA UNBNIUBE1A Llﬂﬂ“]?u chloroform LL%’J%N
1 chloroform #2e1h uaziiundesuda NS chloroform 1Fuksdag anhydrous
sodium sulfate a1 15zmemeldnnusudld 2d Lﬂuwﬁﬂgﬂﬁmﬁﬁ”mm (30.6 g, 87.5%)
MEANHANGIE0 ethanol-mfw, mp 154-156 °C [lit.”* mp 155-156 °C]. 'H-NMR &: 3.92 (3H, s,
0-CH,), 7.03 (1H, d, J=8.5 Hz, Ar-H), 7.70 (1H, d, J/=8.5 Hz, Ar-H), 9.97 (1H, s, CHO). Be-
NMR &: 64.40 (q), 105.13 (s), 121.32 (d), 131.69 (d), 132.03 (s), 151.84 (s), 160.86 (s), 198.87

(d).

4-Hydroxy-2,3-dimethoxybenzaldehyde (2¢): [{ANE1502A18994 2d (4.2 g, 15.1 mmol), copper
(ID) chloride (1.0 g) 1u N, N-dimethylformamide (60 mL) a9 uUDINa VDI sodium methoxide
(9.7 @) T methanol (60 mL) AR reflux et (=160 °C) 1ua 2 $2Tu9 Feinaldd
By mnudnh (100 mL) udhweanauliilunsadis 6N hydrochloric acid N394101
ACNDUDDN LLé}]ﬁﬁﬂ filtrate ﬁ}’JEJ ethyl acetate (1 X 100 mL, 2 X 50 mL) é}N“]?u ethyl acetate
@91}’3811{1 (5 X 100 mL) ﬁﬁ?u ethyl acetate THurade anhydrous sodium sulfate mm‘fuﬁﬂﬂ
sememoldnnuaudld 2¢ Wunandimdesdou (2.2 g 78.0%) ﬁﬁﬂﬁ11ﬁﬂ?ﬁ1ﬂ§%’)ﬂ%§
silica gel column chromatography 1% benzene 1ludIvy mp 72-73 °C [lit.11 mp 75 °C]. "H-NMR
d:3.96 (3H, s, O-CH,), 4.01 (3H, s, O-CH,), 6.81 (1H, d, /=8.7 Hz, Ar-H), 7.57 (1H, d, J=8.7 Hz,
Ar-H), 10.20 (1H, s, CHO). “C-NMR 8: 61.05 (q), 62.05 (q), 111.54 (d), 122.95 (s), 124.97 (d),
139.25 (s), 156.05 (s), 156.34 (s), 188.67 (d).

4-Benzyloxy-2,3-dimethoxybenzaldehyde (2f): Reflux Y83IWaUUdY 2e (5.0 g, 27.5 mmol),
benzyl chloride (3.8 g) L4 anhydrous potassium carbonate (4.2 g) 114 ethanol (30 mL) Lﬂunm
5 #2709 nyevazdoundiszime filrate moldnnududld 2 Sunananasdou (6.9 g
92.4%), mp 63-64 °C [lit."" liquid]. 'H-NMR &: 3.90 (3H, s, O-CH,), 4.02 (3H, s, O-CH,), 5.17
(2H, s, Ph-CH,), 6.79 (1H, d, J=8.8 Hz, Ar-H), 7.23-7.50 (5H, m, Ph-H), 7.55 (1H, d, J/=8.8 Hz,
Ar-H), 10.24 (1H, s, CHO). "C-NMR &: 60.98 (q), 62.35 (q), 70.83 (), 108.93 (d), 123.48 (s),
124.00 (d), 127.28 (d), 128.25 (d), 128.70 (d), 136.02 (s), 141.98 (s), 157.07 (s), 158.43 (s),
188.77 (d).
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4-Benzyloxy-2,3-dimethoxy-/-nitrostyrene (2g): Reflux Y9INaNUBI 2f (39.7 g, 145.9 mmol),
ammonium acetate (29.2 g) LAY nitromethane (29.2 g) 11 acetic acid ( 440 mL) ﬁjunm 2
#2Tua e ldiFunniumaalinidy (20 mL) INANZNOUF M A0I0UTEIANDDNNT NTBY
aznould 2¢ WunaNFMEDY (36.4 g, 79.2%), mp 80-81 °C [lit." mp 83-84 °C]. 'H-NMR &:
3.90 (3H, s, O-CH,), 4.00 (3H, s, O-CH,), 5.18 (2H, s, Ph-CH,), 6.76 (1H, d, J/=8.8 Hz, Ar-H),
7.15 (1H, d, J=8.8 Hz, Ar-H), 7.30-7.49 (5H, m, Ph-H), 7.75 (1H, d, J=13.6 Hz, CH), 8.08 (1H, d,
J=13.6 Hz, CH). PC-NMR &: 60.99 (q), 61.26 (q), 70.93 (1), 109.28 (d), 117.26 (s), 126.40 (d),
127.26 (d), 128.29 (d), 128.74 (d), 135.28 (d), 136.04 (s), 136.63 (d), 142.81 (s), 154.42 (s),
156.44 (s).

4-Benzyloxy-2,3-dimethoxyphenethylamine (2h): w3eu ey 2g (28.0 g, 88.9 mmol ) L@
lithium aluminium hydride (11.2 g) 1 workup 1a8331/nA 14 2h Fuvosniiadinma 2.1 g
86.6%) [lit." oil]. 'H-NMR &: 2.69 (2H, t, /=6.9 Hz, CH,), 2.89 (2H, t, J=6.9 Hz, CH,), 3.90 (6H,
s, 0-CH, X 2), 5.09 (2H, s, Ph-CH,), 6.65 (1H, d, J=8.5 Hz, Ar-H), 6.79 (1H, d, J=8.5 Hz, Ar-H),
7.28-7.45 (5H, m, Ph-H). "C-NMR &: 33.89 (1), 42.80 (1), 60.79 (q), 61.02 (q), 70.97 (1), 109.29
(d), 124.32 (d), 125.91 (s), 127.25 (d), 127.85 (d), 128.53 (d), 137.15 (s), 142.91 (s), 151.48 (s),
152.20 (s).

2-(2-Bromophenyl)-N-(4-benzyloxy-2,3-dimethoxyphenethyl)acetamide (5a): w5ou1ae05
acid chloride Taald 2-bromophenylacetic acid (3.8 g, 17.6 mmol) L amine (2h) (5.0 g, 17.42
mmol) 91 workup 1a835UnA 1A 5a 3.6 g, 42.8%) uvewTITHABIGOUNGIANHANAIY

benzene-hexane, mp 101-103 °C. UV A (MeOH) nm (log &): 209 (4.72), 223sh (4.35), 271

(3.16). IR v__(film) cm: 3301, 2926, 1648, 1601, 1542, 1535, 1491, 1467, 1439, 1417, 1379,
1279, 1258, 1200, 1096, 1058, 1026. 'H-NMR &: 2.69 (2H, apparent t, J/=6.6 Hz, Ar-CH,), 3.42
(2H, apparent q, J=6.5 Hz, N-CH,), 3.67 (2H, s, CO-CH,), 3.80 (3H, s, O-CH,), 3.87 (3H, s, O-
CH,), 5.09 (2H, s, Ph-CH,), 5.79 (1H, br s, NH), 6.58 (1H, d, J/=8.5 Hz, Ar-H), 6.66 (1H, d, J/=8.5
Hz, Ar-H), 7.10-7.50 (8H, m, Ar-H), 7.54 (1H, d, J=7.8 Hz, Ar-H). "C-NMR &: 29.49 (), 40.86
(1), 44.02 (1), 60.84 (q), 61.00 (q), 70.98 (t), 109.46 (d), 124.40 (d), 125.10 (s), 127.24 (d), 127.89
(d), 127.93 (d), 128.58 (d), 128.98 (d), 131.78 (d), 133.05 (d), 134.85 (s), 137.09 (s), 142.76 (s),

143.64 (s), 151.73 (s), 151.8 4 (s), 169.64 (s). EI-MS m/z (%): 483[M] (1), 270 (34), 179 (9), 91
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(100). Anal. Caled for C,;H,,BrINO,: C, 61.99; H, 5.41; N, 2.89, Found: C, 61.75; H, 5.60; N,
3.02.

2-(2-Bromo-4,5-dimethoxyphenyl)-/V-(4-benzyloxy-2,3-dimethoxyphenethyl)acetamide (5b):
Tuieudednuld sb uvewdadimanioou (65.8%) NAIMANANAIY benzene-hexane, mp
114-116 °C. UV A (MeOH) nm (log &): 207 (4.89), 230sh (4.26), 282 (3.51), 294sh (3.30). IR

max

v, .. (film) om 3307, 2935, 2843, 1652, 1603, 1506, 1466, 1439, 1417, 1386, 1260, 1219, 1193,
1166, 1096, 1058, 1029, 969. 'H-NMR &: 2.70 (2H, apparent t, J=6.6 Hz, Ar-CH,), 3.42 (2H,
apparent q, J=6.5 Hz, N-CH,), 3.60 (2H, s, CO-CH,), 3.82 (3H, s, O-CH,), 3.83 (3H, s, O-CH,),
3.85 (3H, s, O-CH,), 3.87 (3H, s, O-CH,), 5.09 (2H, s, Ph-CH,), 5.85 (1H, br s, NH), 6.59 (1H, d,
J=8.5 Hz, Ar-H), 6.67 (1H, d, J=8.5 Hz, Ar-H), 6.81 (1H, s, Ar-H), 7.01 (1H, s, Ar-H), 7.32-7.43
(5H, m, Ph-H). “C-NMR &: 29.48 (t), 40.89 (1), 43.50 (1), 56.09 (q), 56.20 (q), 60.80 (q), 61.02
(@), 70.97 (1), 109.40 (d), 113.89 (d), 114.87 (s), 115.57 (d), 124.39 (d), 125.02 (s), 126.58 (s),
127.25 (d), 127.93 (d), 128.57 (d), 137.05 (s), 142.77 (s), 148.70 (s), 148.93 (s), 151.78 (s),
151.84 (s), 170.14 (s). EI-MS m/z (%): 544[M]" (3), 270 (8), 179 (17), 91 (100). Anal. Calcd for

C,,H, BrNO,: C, 59.56; H, 5.55; N, 2.57, Found: C, 59.31; H, 5.72; N, 2.68.

2-(5-Benzyloxy-2-bromophenyl)-N-(4-benzyloxy-2,3-dimethoxy-phenethyl)acetamide  (5c¢):
Tuieudedduld se ifuvewiadivanisou (72.9%) NEIAANANAIY ethanol, mp 127-128

°C. UV A__ (MeOH) nm (log &): 206 (4.87), 227 (4.33), 280 (3.22). IR v__ (film) om 3300,

max max

3065, 3033, 2934, 2873, 2827, 1652, 1595, 1571, 1533, 1492, 1467, 1417, 1380, 1280, 1241,
1194, 1171, 1096, 1057, 1016, 910. '"H-NMR &: 2.69 (2H, apparent t, J=6.6 Hz, Ar-CH,), 3.41
(2H, apparent q, J=6.6 Hz, N-CH,), 3.61 (2H, s, CO-CH,), 3.81 (3H, s, O-CH,), 3.86 (3H, s, O-
CH,), 5.02 (2H, s, Ph-CH,), 5.06 (2H, s, Ph-CH,), 5.81 (1H, br s, NH), 6.57 (1H, d, J=8.5 Hz, Ar-
H), 6.66 (1H, d, /=8.5 Hz, Ar-H), 6.78 (1H, dd, J=3.0, 8.8, Hz, Ar-H), 6.95 (1H, d, J/=3.0 Hz, Ar-
H), 7.30-7.45 (11H, m, Ph-H X 10 (48 Ar-H). “C-NMR &: 29.52 (t), 40.84 (1), 44.25 (1), 60.83
(@), 61.01 (q), 70.24 (1), 70.98 (t), 109.46 (d), 115.62 (s), 115.84 (d), 117.94 (d), 124.40 (d),
125.12 (s), 127.25 (d), 127.49 (d), 127.91 (d), 128.17 (d), 128.56 (d), 128.65 (d), 133.61 (d),
135.80 (s), 136.34 (s), 137.08 (s), 142.78 (s), 151.74 (s), 151.86 (s), 158.32 (s), 169.44 (s). EI-MS

m/z (%): 498 (9), 179 (25), 91 (70). Anal. Caled for C,,H,,BrNO,: C, 65.09; H, 5.46; N, 2.37,
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Found: C, 64.91; H, 5.62; N, 2.48.

2-(2-Bromo-4,5-methylenedioxyphenyl)-/V-(4-benzyloxy-2,3-dimethoxyphenethyl)acetamide

(5d): Reflux Y9INANUDY acid (4) (11.3 g, 43.6 mmol) Uag amine (2h) (12.5 g, 43.6 mmol) 1u
xylene (150 mL) §iuan 24 $7Tu4 TaeTimsfintigas Dean-Stark trap NI xylene
moldanusudldueaniiadiiinia @ chloroform (100 mL) aaluveswiiawd ¥z areon
Hu| LL%’J%N‘%’H chloroform 478 5% hydrochloric acid (3 X 100 mL), 1{1 (150 mL) uag 10%
sodium carbonate (3 X 150 mL) ﬁw‘?u chloroform 1ﬁLLﬁﬁﬁjﬂﬂ anhydrous sodium sulfate ‘1]1ﬂ1j;u
1lsememeldnnugud1g sa Hunandun 8.3 g 36.1%) WAWNHANAIY ethanol, mp
139-141 °C. UV A__ (MeOH) nm (log &): 212 (4.48), 228sh (4.23), 247sh (3.99), 282sh (3.97),

max

295(4.01). IR v__ (film) em 3296, 2921, 1638, 1603, 1500, 1480, 1417, 1380, 1256, 1234,

1196, 1163, 1096, 1056, 1037, 971, 938, 926. 'H-NMR &: 2.70 (2H, apparent t, J=6.6 Hz, Ar-
CH,), 3.42 (2H, apparent q, J=6.4 Hz, N-CH,), 3.55 (2H, s, CO-CH,), 3.83 (3H, s, O-CH,), 3.87
(3H, s, 0-CH,), 5.08 (2H, s, Ph-CH,), 5.85 (1H, br s, NH), 5.95 (2H, s, O-CH,-0), 6.61 (1H, d,
J=8.5 Hz, Ar-H), 6.69 (1H, d, J=8.5 Hz, Ar-H), 6.75 (1H, s, Ar-H), 6.98 (1H, s, Ar-H), 7.29-7.50
(5H, m, Ph-H). "C-NMR &: 29.49 (1), 40.81 (1), 43.77 (1), 60.81 (q), 61.02 (q), 70.97 (1), 101.91
(1), 109.45 (d), 111.08 (d), 112.84 (d), 115.40 (s), 124.46 (d), 125.09 (s), 127.25 (d), 127.67 (s),
127.93 (d), 128.58 (d), 137.07 (s), 142.78 (s), 147.64 (s), 147.80 (s), 151.76 (s), 151.85 (s), 169.77
(s). EI-MS m/z (%): 527[M] (1), 257 (9), 179 (30), 91 (6). Anal. Caled for C,H, BrNO,: C, 59.10;

H, 4.96; N, 2.65, Found: C, 59.28; H, 4.81; N, 2.40.

1-(2-Bromobenzyl)-7-benzyloxy-5,6-dimethoxy-3,4-dihydroisoquinoline (6a): w3on lag
17501 Bischler-Napicralski 18 6a Lﬂumamﬁﬂﬁl‘immm’fu“luﬂ?mmwawﬁmqq HagHUN
dihydroisoquinoline 71 18 TsiiaGes Sa'lUhfAserderiuf. '"H-NMR 8: 2.69 ua 2.73 (total
2H, 2 t, J=7.6 Hz, CH, of both conformers), 3.71 tta¢ 3.82 (total 2H, 2 t, /=7.6 Hz, CH, of both
conformers), 3.85, 3.88, 3.90 g 3.96 (total 6.7H, 4 s, O-CH, X 2 of both conformers {ta¢ CH,
of one conformer), 4.15 (1.30 H, s, CH, of another conformer), 5.01 8% 5.12 (total 2H, 2 s, Ph-
CH, of both conformers), 6.85 (0.6H, s, Ar-H of one conformer), 7.04-7.65 (9.4H, m, Ph-H X 5
of both conformers itag Ar-H X 4.4 of both conformers). “C-NMR &: (both conformers) 18.53
(t), 19.04 (t), 24.85 (t), 42.38 (t), 46.79 (t), 43.04 (t), 60.97 (q), 61.00 (q), 61.04 (q), 61.08 (q),
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71.12 (1), 71.20 (1), 107.94 (d), 109.21 (d), 120.66 (d), 121.53 (s), 123.90 (s), 124.54 (s), 124.85
(), 124.92 (s), 127.38 (d), 127.50 (d), 127.60 (d), 127.64 (d), 128.00 (d), 128.02 (d), 128.15 (d),
128.24 (d), 128.57 (d), 129.69 (d), 129.88 (d), 130.20 (d), 131.02 (d), 132.49 (d), 132.85 (d),
133.07 (d), 136.63 (s), 137.45 (s), 140.19 (s), 145.09 (s), 150.04 (s), 150.09 (s), 150.79 (s), 150.88
(s), 163.64 (s), 165.08 (s).

1-(2-Bromo-4,5-dimethoxybenzyl)-7-benzyloxy-5,6-dimethoxy-3,4-dihydroisoquinoline (6b):
Tuieudednuld eb duvewleadinaeiseu (42.1%), mp 148-150 °C 9IAMIANHANAIY
benzene-hexane LAZWLI dihydroisoquinoline ‘ﬁllﬁllﬂlﬁaﬂi %Qﬁﬂﬂﬁ1ﬂ§]ﬁ§mﬁ'ﬂﬁuﬁ 'H-
NMR &: 2.67 (2H, t, J=7.3 Hz, CH,), 3.70 (2H, t, J=7.3 Hz, CH,), 3.73 (3H, s, O-CH,), 3.79 (3H,
s, O-CH,), 3.83 (3H, s, O-CH,), 3.89 (3H, s, O-CH,), 4.13 (2H, s, CH,), 5.07 (2H, s, Ph-CH,),
6.80 (1H, s, Ar-H), 6.93 (1H, s, Ar-H), 7.01 (1H, s, Ar-H), 7.24-7.45 (5H, m, Ph-H). “C-NMR &:
19.13 (1), 42.16 (t), 47.04 (1), 55.81 (q), 56.00 (q), 60.86 (q), 60.90 (q), 71.09 (t), 107.71 (d),
112.34 (d), 114.07 (s), 115.30 (d), 123.96 (s), 124.72 (s), 127.40 (d), 127.93 (d), 128.47 (d),
129.36 (s), 136.67 (s), 144.81 (s), 148.29 (s), 148.48 (s), 149.96 (s), 150.77 (s), 165.08 ().

1-(5-Benzyloxy-2-bromobenzyl)-7-benzyloxy-5,6-dimethoxy-3,4-dihydroisoquinoline ~ (6c¢):
Tuseudeniuld e Wuveaniinmimadululsmanfion 100% uazwuh dihydroiso-
quinoline 7118 lierdes Failuil§Asedetufl. 'HNMR 8: 2.63 QH, t, /~7.5 Hz, CH,),
3.68 (2H, t, J=7.6 Hz, CH,), 3.84 (3H, s, O-CH,), 3.90 (3H, s, O-CH,), 4.07 (2H, s, CH,), 4.94
(2H, s, Ph-CH,), 5.01 (2H, s, Ph-CH,), 6.71 (1H, dd, J=8.8, 2.8 Hz, Ar-H), 6.82 (1H, s, Ar-H),
6.88 (1H, d, /=2.8 Hz, Ar-H), 7.27-7.40 (10H, m, Ph-H), 7.44 (1H, d, /=8.8 Hz, Ar-H). "C-NMR
d: 19.03 (t), 42.80 (1), 47.09 (1), 60.96 (q), 61.00 (q), 70.13 (1), 71.14 (t), 107.78 (d), 115.20 (d),
116.45 (d), 124.00 (s), 124.81 (s), 127.40 (d), 127.42 (d), 127.97 (d), 128.05 (d), 128.56 (d),
133.35 (d), 136.50 (s), 136.72 (s), 138.65 (s), 144.85 (s), 150.01 (s), 150.77 (s), 158.17 (s), 164.69
(s).

1-(2-Bromo-4,5-methylenedioxybenzyl)-7-benzyloxy-5,6-dimethoxy-3,4-dihydroisoquinoline
6d): luhuesderiuld ed HuvesntambmadululSuaioy 100% tazwun

dihydroisoquinoline @ lerdes %Qﬁﬂﬂﬁ”lﬂﬁﬁ?fﬂﬁi@ﬁuﬁ 'H-NMR &: 2.67 (2H, t, J=7.5 Hz,
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CH,), 3.70 (2H, t, J=7.5 Hz, CH,), 3.85 (3H, s, O-CH,), 3.91 (3H, s, O-CH,), 4.02 (2H, s, CH,),
5.06 (2H, s, Ph-CH,), 5.93 (2H, s, O-CH,-0), 6.73 (1H, s, Ar-H), 6.85 (1H, s, Ar-H), 7.01 (1H, s,
Ar-H), 7.30-7.42 (5H, m, Ph-H). “C-NMR §&: 19.05 (1), 42.34 (1), 46.94 (1), 60.94 (q), 60.96 (q),
71.11 (1), 101.71 (1), 107.70 (d), 109.55 (d), 112.56 (d), 114.41 (s), 123.89 (s), 124.84 (s), 127.32
(d), 127.95 (d), 128.55 (d), 130.45 (s), 136.61 (s), 144.93 (s), 147.03 (s), 147.56 (s), 150.06 (s),
150.80 (s), 164.89 (s).

1-(2-Bromobenzyl)-7-benzyloxy-5,6-dimethoxy-1,2,3,4-tetrahydroisoquinoline (7a): LY

Tae1d sodium borohydride 18 7a Wuveniiadianioou (2.4 g 85.4%). UV A (MeOH)

max

nm (log &): 207 (4.44), 224sh (4.05), 276 (2.94). IR v__ (film) om 3332, 2935, 2829, 1601,

1491, 1456, 1437, 1413, 1377, 1342, 1322, 1274, 1240, 1200, 1110, 1026, 916, 751, 697. 'H-
NMR 0: 2.58-2.78 (2H, m, CH,), 2.84-2.94 (2H, m, CH,), 3.10-3.29 (2H, m, CH,), 3.86 (3H, s, O-
CH,), 3.89 (3H, s, O-CH,), 4.16 (1H, dd, J=3.3, 10.2 Hz, H-1), 5.06 (2H, s, Ph-CH,), 6.64 (1H, s,
Ar-H), 7.00-7.45 (8H, m, Ar-H), 7.55 (1H, d, J=7.8 Hz, Ar-H). PC-NMR 8: 23.79 (1), 39.53 (1),
42.81 (t), 54.94 (d), 60.39 (q), 60.86 (q), 71.02 (t), 107.97 (d), 121.99 (s), 124.88 (s), 127.25 (d),
127.36 (d), 127.79 (d), 128.21 (d), 128.49 (d), 131.95 (d), 132.99 (d), 133.98 (s), 137.21 (s),
138.67 (s), 141.04 (s), 150.40 (s), 151.19 (s). Anal. Calcd for C,;H,BiNO,: C, 64.11; H, 5.59; N,

257726

2.99, Found: C, 64.29; H, 5.42; N, 2.81.

1-(2-Bromo-4,5-dimethoxybenzyl)-7-benzyloxy-5,6-dimethoxy-1,2,3,4-tetrahydroisoquino-

line (7b): lusieudeiuld 7b Wuveariindimanieou (98.0%). UV A

max

(MeOH) nm (log

£): 210 (4.80), 229sh (4.42), 284sh (3.79), 295sh (3.57). IR v__(film) cm : 3429, 2935, 2839,

1602, 1506, 1456, 1438, 1413, 1380, 1322, 1259, 1219, 1164, 1109, 1029, 959. 'H-NMR &: 2.60-
2.95 (4H, m, CH, X 2), 3.15-3.27 (2H, m, CH,), 3.82 (3H, s, O-CH,), 3.83 (3H, s, O-CH,), 3.87
(3H, s, O-CH,), 3.89 (3H, s, O-CH,), 4.15 (1H, dd, J=3.2, 9.8 Hz, H-1), 5.07 (2H, s, Ph-CH,),
6.62 (1H, s, Ar-H), 6.74 (1H, s, Ar-H), 7.04 (1H, s, Ar-H), 7.24-7.47 (5H, m, Ph-H). "C-NMR §&:
23.86 (1), 40.12 (1), 42.45 (1), 55.40 (d), 56.12 (q), 56.16 (q), 60.47 (q), 60.93 (), 71.15 (1), 107.99
(d), 114.40 (d), 114.71 (s), 115.75 (d), 122.11 (s), 127.34 (d), 127.87 (d), 128.55 (d), 130.45 (s),
133.85 (s), 137.24 (s), 141.10 (s), 148.28 (s), 148.37 (s), 150.47 (s), 151.26 (s). Anal. Calcd for

C,,H,,BrNO.: C, 61.37; H, 5.72; N, 2.65, Found: C, 61.15; H, 5.88; N, 2.78.

277730
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1-(5-Benzyloxy-2-bromobenzyl)-7-benzyloxy-5,6-dimethoxy-1,2,3,4-tetrahydroisoquinoline

7¢): Tuihmeaderla 7¢ Wuveandadmanieou (92.1%), mp 93-96 °C.UV A__ (MeOH)

max

nm (log &): 206 (4.77), 229 (4.31), 282 (3.43). IR v__ (film) cm : 3335, 3089, 3064, 3032, 2935,

2829, 1592, 1570, 1492, 1456, 1435, 1413, 1342, 1321, 1277, 1240, 1201, 1169, 1111, 1028,
1015, 913. "H-NMR §: 2.65-2.94 (4H, m, CH, X 2), 3.10-3.25 (2H, m, CH,), 3.87 (3H, s, O-CH,),
3.89 (3H, s, O-CH,), 4.14 (1H, dd, J=3.3, 9.8 Hz, H-1), 5.02 (2H, s, Ph-CH,), 5.08 (2H, s, Ph-
CH,), 6.65 (1H, s, Ar-H), 6.76 (1H, dd, J=3.0, 8.8 Hz, Ar-H), 6.87 (1H, d, J/=3.0 Hz, Ar-H), 7.26-
7.49 (11H, m, Ph-H X 10 1ag Ar-H). “C-NMR &: 23.78 (1), 39.53 (1), 42.93 (1), 54.97 (d), 60.46
(@), 60.93 (q), 70.19 (1), 71.11 (1), 108.03 (d), 114.76 (d), 115.58 (s), 118.51 (d), 122.02 (s),
127.31 (d), 127.45 (d), 127.84 (d), 128.10 (d), 128.53 (d), 128.63 (d), 133.57 (d), 133.88 (s),
136.49 (s), 137.22 (s), 139.64 (s), 141.09 (s), 150.45 (s), 151.22 (s), 157.93 (s). Anal. Calcd for

C,,H,,BrNO,: C, 66.90; H, 5.61; N, 2.44, Found: C, 66.74; H, 5.80; N, 2.58.

1-(2-Bromo-4,5-methylenedioxybenzyl)-7-benzyloxy-5,6-dimethoxy-1,2,3,4-tetrahydroiso-
o = @ Y I <= A J 1% =®K 9
quinoline (7d): GL“LH/H‘L!@QL@]EJ’Jﬂull@] 7d Lﬂuﬂlﬂﬂllﬂlﬂﬁlﬁﬂ@\i@ﬂu (64.0%) HAINNNANAY

ethanol, mp 105-106 °C. UV A__ (MeOH) nm (log &): 213 (4.34), 230sh (4.09), 276sh (3.83),

max

293 (3.88). IR v__(film) cm': 3336, 2935, 1602, 1585, 1500, 1478, 1456, 1436, 1412, 1378,

1343, 1322, 1273, 1231, 1201, 1163, 1112, 1037, 964, 932. "H-NMR §&: 2.62-3.02 (4H, m, CH, X
2), 3.12-3.26 (2H, m, CH,), 3.88 (3H, s, O-CH,), 3.90 (3H, s, O-CH,), 4.13 (1H, dd, J=3.6, 10.1
Hz, H-1), 5.09 (2H, s, Ph-CH,), 5.95 (2H, s, O-CH,-0), 6.62 (1H, s, Ar-H), 6.76 (1H, s, Ar-H),
7.03 (1H, s, Ar-H), 7.27-7.48 (5H, m, Ph-H). “C-NMR &: 23.59 (1), 39.57 (1), 42.52 (1), 55.22 (d),
60.50 (q), 60.95 (q), 71.16 (t), 101.72 (t), 108.02 (d), 111.38 (d), 112.91 (d), 114.95 (s), 121.89 (s),
127.29 (d), 127.87 (d), 128.56 (d), 131.45 (s), 133.58 (s), 137.21 (s), 141.15 (s), 147.22 (s),
147.31 (s), 150.52 (s), 151.22 (s). Anal. Calced for C,,H, BrNO.: C, 60.95; H, 5.11; N, 2.73, Found:

C, 60.80; H, 5.28; N, 2.90.

2-Trifluoroacetyl-1-(2-bromobenzyl)-7-benzyloxy-5,6-dimethoxy-1,2,3,4-tetrahydroisoqui-
noline (8a): 0363 Taa 4 triluoroacetic anhydride (7.8 g), 7a (2.8 g, 6.0 mmol) 18 triethylamine
(5.0 g8 M workup 1a835UnA 14 8a Wuvewdedivaeeon (2.7 g 78.3%) nnmaili

U?Q%%Iﬂfﬁ% alumina column chromatography 1% benzene 11 uFIY mp 106-108 °C. UV A__
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(MeOH) nm (log &): 206 (4.87), 224 (4.49), 275 (3.52), 283 (3.50). IR v__ (film) om 2938,
g

1694, 1603, 1587, 1492, 1459, 1438, 1417, 1375, 1350, 1325, 1265, 1244, 1198, 1171, 1142,
1119, 1094, 1046, 1027, 905. 'H-NMR §: 2.70-3.36 (5H, m, H-3, CH, X 2), 3.89 (6H, s, O-CH,),
4.00-4.13 (1H, m, H-3a), 5.00 (2H, s, Ph-CH,), 5.69-5.74 (1H, m, H-1), 6.43 (1H, s, Ar-H), 7.06-
7.50 (8H, m, Ph-H X 5 uag Ar-H X 3), 7.54 (1H, d, J=7.5 Hz, Ar-H). "C-NMR &: (both
conformers) 21.87 (t), 23.47 (1), 37.10 (1), 39.61 (1), 41.50 (1), 53.66 (d), 60.67 (q), 60.98 (q),
71.02 (1), 107.84 (d), 108.22 (d), 114.47 (s), 118.29 (s), 119.67 (s), 125.41 (s), 127.25 (d), 127.31
(d), 127.71 (d), 128.04 (d), 128.61 (d), 128.64 (d), 128.74 (d), 128.90 (d), 129.88 (s), 130.09 (s),
131.28 (d), 131.46 (d), 132.85 (d), 136.39 (s), 136.81 (s), 141.61 (s), 150.91 (s), 151.30 (s),
155.68 (s). Anal. Caled for C,,H,.BrF,NO,: C, 57.46; H, 4.46; N, 2.48, Found: C, 57.30; H, 4.60;

N, 2.62.

1-(2-Bromo-4,5-dimethoxybenzyl)-7-benzyloxy-2-carbomethoxy-5,6-dimethoxy-1,2,3,4-tetra-
hydroisoquinoline (8b): 3o Taaly methyl chloroformate ( 4.1 g), 7b (3.8 g, 7.2 mmol) (1A
. . [ ad ayn ¢ <3| < A °
triethylamine (4.4 g) 11 workup TaesUnd la 8b 1luveavadv (3.2 g, 76.2%) 91NN1TIN
11?@??11/]%1@8"3% alumina column chromatography 1% benzene 15ludwe mp 113-114 °C. UV

A (MeOH) nm (log &): 207 (4.60), 233sh (3.94), 284 (3.28). IR v__ (film) cm : 2936, 2843,

1698, 1603, 1509, 1452, 1409, 1382, 1342, 1258, 1220, 1165, 1106, 1088, 1029, 986. 'H-NMR &:
2.51-3.50 (5H, m, H-3f3, CH, X 2), 3.43 ua¥ 3.65 (total 3H, 2's, COO-CH, of both conformers),
3.78, 3.83, 3.85, 3.87, 3.88 uag 3.89 (total 12H, 6 s, , O-CH, X 4 of both conformers), 3.86-3.98
ey 4.22-4.35 (total 1H, m, H-3a), 4.93 11ag 5.05 (total 2H, 2 s, Ph-CH, of both conformers),
5.18-5.35 (1H, m, H-1), 6.26, 6.46, 6.50, 6.59, 7.02 Ua¥ 7.04 (total 3H, 6 s, Ar-H of both
conformers), 7.30-7.50 (5H, m, Ph-H). “C-NMR 8&: (both conformers) 22.24 (t), 22.42 (t), 37.12
(1), 38.44 (1), 41.17 (1), 42.02 (1), 52.27 (q), 52.61 (q), 53.32 (d), 54.90 (d), 56.03 (q), 56.12 (q),
56.23 (q), 60.62 (q), 60.69 (q), 60.97 (q), 71.04 (1), 71.14 (t), 108.27 (d), 108.59 (d), 113.76 (d),
114.10 (d), 115.14 (d), 115.29 (d), 121.07 (s), 121.27 (s), 127.15 (d), 127.26 (d), 127.82 (d),
127.96 (d), 128.40 (d), 128.60 (d), 129.59 (s), 129.76 (s), 131.55 (s), 131.66 (s), 137.02 (s),
141.42 (s), 148.10 (s), 148.16 (s), 148.20 (s), 148.33 (s),150.72 (s), 150.85 (s), 151.14 (s), 155.84
(8). 155.98 (s). Anal. Caled for C,,H,,BrNO.: C, 59.39; H, 5.50; N, 2.39, Found: C, 59.54; H, 5.37,

N, 2.10.
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2-Trifluoroacetyl-1-(5-benzyloxy-2-bromobenzyl)-7-benzyloxy-5,6-dimethoxy-1,2,3,4-tetra-
. . . o = Y 9 < 3 A A 1 @ =<
hydroisoquinoline (8c): °lumummmﬂu"lﬂ 8c 1T uvo VT IAD 00U (62.1%) HAINNHAN

A28 ethanol, mp 108-110 °C. UV 1

max

(MeOH) nm (log &): 215 (4.66), 227sh (4.52), 283 (4.12).
IR v__(film) cm : 2936, 1691, 1592, 1571, 1492, 1459, 1437, 1416, 1376, 1350, 1324, 1283,
1265, 1243, 1196, 1169, 1141, 1117, 1093, 1019, 905. 'H-NMR 8:2.70-3.08 (4H, m, CH, X 2),
3.57-3.69 (1H, m, H-3B), 3.88 (6H, s, O-CH, X 2), 3.99-4.09 (1H, m, H-3at), 4.97 (2H, s, Ph-
CH,), 4.98 (2H, s, Ph-CH,), 5.69 (1H, dd, J=5.4, 8.9 Hz, H-1), 6.41(1H, s, Ar-H), 6.70-6.78 (2H,
m, Ar-H), 7.28-7.45 (11H, m, Ph-H X 10 tag Ar-H). "C-NMR §: 23.42 (1), 39.68 (1), 41.66 (1),
53.74 (d), 60.68 (), 60.99 (q), 70.23 (t), 71.03 (1), 108.19 (d), 115.22 (d), 116.12 (s), 117.88 (d),
118.24 (s), 119.68 (s), 127.24 (d), 127.47 (d), 128.03 (d), 128.13 (d), 128.65 (d), 130.01 (s),
133.33 (d), 136.47 (s), 136.81 (s), 137.38 (s), 141.63 (s), 150.90 (s), 151.32 (s), 155.51 (s), 157.97

(8). Anal. Calcd for C, H, BrF,NO.: C, 60.90; H, 4.66; N, 2.09, Found: C, 60.80; H, 4.8; N, 2.17.

2-Trifluoroacetyl-1-(2-bromo-4,5-methylenedioxybenzyl)-7-benzyloxy-5,6-dimethoxy-
1,2,3,4-tetrahydroisoquinoline (8d): 1o ufedn11d 8d veadadianiou (65.7%) Ha

ANNANAIY ethanol, mp 152-154 °C. UV A

max

(MeOH) nm (log &): 212 (4.70), 226sh (4.43), 285

(4.08), 294 (4.09). IR v__ (film) om 2938, 1690, 1604, 1587, 1502, 1478, 1460, 1438, 1416,

1374, 1350, 1325, 1267, 1232, 1199, 1169, 1142, 1115, 1093, 1037, 933, 905. "H-NMR 8&: 2.70-
3.26 (4H, m, CH, X 2), 3.57-3.70 (1H, m, H-3[3), 3.88 (3H, s, O-CH,), 3.89 (3H, s, O-CH,), 4.00-
4.11 (1H, m, H-3a), 5.04 (2H, s, Ph-CH,), 5.64 (1H, dd, J/=5.4, 9.0 Hz, H-1), 5.93-5.97 (2H, m,
0-CH,-0), 6.45 (1H, s, Ar-H), 6.56 (1H, s, Ar-H), 6.98 (1H, s, Ar-H), 7.28-7.45 (5H, m, Ph-H).
PC-NMR §&: (both conformers) 21.86 (t), 23.48 (1), 39.67 (1), 39.72 (t), 41.40 (1), 42.29 (1), 53.93
(d), 60.69 (q), 61.00 (q), 71.15 (t), 101.77 (), 108.29 (d), 110.53 (d), 112.75 (d), 115.56 (s),
118.34 (s), 119.74 (s), 127.20 (d), 128.06 (d), 128.67 (d), 129.33 (s), 130.05 (s), 136.33 (s),
141.65 (s), 147.33 (s), 147.47 (s), 150.92 (s), 151.35 (s), 155.79 (s). Anal. Calcd for C,H,Br

F,NO,: C, 55.27; H, 4.14; N, 2.30, Found: C, 55.02; H, 4.31; N, 2.47.

1-Hydroxy-2,3-dimethoxy-6-trifluoroacetylnoraporphine (9a): w3en Taely 2,2’—azobis

(isobutyronitrile) (0.6 g, 3.6 mmol), tributyltin hydride (4.1 g, 14.0 mmol) 4ae 8a (2.0 g, 3.6

.
a a

v
mmol) 1 workup 1ae35Una lavesniiadiiiaia e 1HuTans 1aeds silica gel column

q
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chromatography 4 hexane-ethyl acetate Tude fraction U3 N9 18 hydrogenolysis product (8e)
Wuved u¥9FY (18.5%), mp 115-116 °C. 'H-NMR &: 2.71-2.78 (2H, m, H-4 of both
conformers), 3.08 (2H, apparent d, J=6.8 Hz, Ar-CH,), 3.38-3.50 (1H, m, H-33 of both
conformers), 3.86, 3.87, 3.88 1ag 3.89 (total 6H, 4 s, O-CH, X 2 of both conformers), 3.90-3.98
(1H, m, H-3a), 4.87 (2H, s, Ph-CH,), 5.55 (1H, apparent t, J=6.8 Hz, H-1), 6.17 (1H, s, Ar-H),
7.04-7.12 (2H, m, Ar-H of both conformers), 7.22-7.41 (8H, m, Ph-H X 5 1tag Ar-H X 3 of both
conformers). "C-NMR &: (both conformers) 21.83 (), 23.22 (1), 39.98 (1), 40.02 (1), 41.78 (1),
55.30 (d), 60.71 (q), 60.97 (q), 70.78 (t), 108.33 (d), 114.58 (s), 118.40 (s), 119.69 (s), 122.21 (s),
126.95 (d), 127.25 (d), 128.02 (d), 128.46 (d), 128.61 (d), 129.74 (d), 136.78 (s), 136.87 (s),
141.46 (s), 150.88 (s), 150.98 (s), 155.74 (s). Fraction N84 ‘14 noraporphine (9a) 11 1upudad
ﬁywmaéau (10.9%) ¥idIANNANAIY ethanol, mp 205-206 °C. UV A (MeOH) nm (log &): 215

max

(4.51), 274 (4.22), 292sh (4.07), 309 (4.02). IR v__(film) om 3393, 2921, 2850, 1682, 1589,

1456, 1440, 1420, 1377, 1300, 1277, 1186, 1173, 1147, 1127, 1079, 1046, 1019, 952, 926. 'H-
NMR &: 2.57-3.34 (5H, m, H-5B3, CH, X 2), 3.89 (3H, s, O-CH,), 3.97 (3H, s, O-CH,), 4.19-4.28
(1H, m, H-5a), 5.08 (1H, dd, J=4.2, 13.7 Hz, H-6a), 6.41 (1H, s, OH), 7.19-7.38 (3H, m, Ar-H),
8.39 (1H, d, J=7.9 Hz, H-11). “C-NMR 8: 23.93 (1), 33.19 (1), 41.09 (1), 52.33 (d), 60.55 (q),
61.03 (q), 114.48 (s), 116.43 (s), 118.26 (s), 122.11 (s), 127.06 (d), 127.29 (d), 128.12 (d), 128.49
(d), 131.36 (s), 134.86 (s), 138.80 (s), 146.13 (s), 148.32 (s), 155.81 (s). EI-MS m/z (%): 393[M]

(43), 361 (6), 267 (100), 126 (2). Anal. Calcd for C, H,F

2077187 3

NO,: C, 61.07; H, 4.61; N, 3.56, Found:
C,61.24; H, 4.48; N, 3.40.

1-Hydroxy-6-carbomethoxy-2,3,9,10-tetramethoxynoraporphine (9b): Tushwesdednuld st
Wuveandadv (41.6%), mp 121-122 °C. 'H-NMR §: 2.53-2.84 (2H, m, H-4 of both confor-
mers), 2.84-3.10 (2H, m, Ar-CH, of both conformers), 3.10-3.30 (1H, m, H-3f3), 3.52, 3.68, 3.71,
3.81, 3.84, 3.85, 3.87 11a¥ 3.88 (total 15H, 8 s, O-CH, X 4 of both conformers), 4.05-4.22(1H, m,
H-3a), 4.85 (1.06H, AB q, J=12.1 Hz, Ph-CH, of one conformer), 4.96 (0.94H, s, Ph-CH, of
another conformer), 5.05-5.15 (4ag 5.15-5.25 (total 1H, apparent 2 m, H-1 of both conformers),
6.11 uay 6.28 (total 1H, 2 s, Ar-H of both conformers), 6.52-6.65 (2H, m, Ar-H of both confor-
mers), 6.76 (1H, apparent t, J/=8.5 Hz, Ar-H of both conformers), 7.26-7.44 (5H, m, Ph-H of both
conformers). "C-NMR &: (both conformers) 22.21 (1), 37.53 (1), 38.69 (1), 41.98 (1), 42.43 (),
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52.45 (q), 52.58 (q), 55.75 (q), 55.84 (q), 55.90 (q), 56.02 (d), 56.12 (d), 60.62 (q), 60.69 (q),
60.92 (q), 70.79 (1), 71.04 (1), 108.44 (d), 108.72 (d), 110.85 (d), 111.01 (d), 112.73 (d), 120.89
(s), 121.32 (s), 121.79 (d), 121.9 1(d), 127.11 (d), 127.21 (d), 127.86 (d), 127.91 (d), 128.53 (d),
130.63 (), 131.71 (s), 136.96 (s), 141.13 (s), 141.32 (s), 147.65 (s), 147.73 (s), 148.61 (s), 150.34
(s), 150.58 (s), 150.77 (s), 151.11 (s), 155.89 (s), 156.00 (s). 1@ 9b Wuvewvedinaeson
(8.3%) NEINNHANAIY ethanol, mp 212-213 °C. UV 4_, (MeOH) nm (log &): 222 (4.54), 271sh
(3.91), 280 (4.00), 304 (4.12), 315 (4.12). IR v, (film) cm: 3383, 2936, 2849, 1686, 1609,
1592, 1513, 1459, 1448, 1396, 1342, 1250, 1197, 1167, 1126, 1111, 1078, 1049, 1021, 974. 'H-
NMR &: 2.47-2.98 (5H, m, H-5B, CH, X 2), 3.77, 3.86, 3.91, 3.93 az 3.97 (total 15H, 5 s, O-
CH, X 5), 4.38-4.50 (total 1H, m, H-501), 4.72-4.82 (total 1H, m, H-6a), 6.39 (1H, br s, OH), 6.78
(1H, s, H-8), 8.05 (1H, s, H-11). "C-NMR &: 23.57 (1), 34.25 (1), 38.78 (), 52.08 (d), 52.68 (q),
55.84 (q), 55.98 (q), 60.45 (q), 60.98 (q), 111.25 (d), 111.92 (d), 116.43 (s), 119.57 (s), 124.35 (s),
128.75 (s), 128.95 (s), 138.53 (s), 144.80 (s), 147.26 (s), 147.70 (s), 147.90 (s), 155.09 (s). EI-MS
m/z (%): 415[M]’ (34), 383 (36), 327 (100), 88 (4). Anal. Calcd for C,,H,.;NO.: C, 63.60; H, 6.07;
N, 3.37, Found: C, 63.42; H, 6.21; N, 3.50.

9-Benzyloxy-1-hydroxy-2,3-dimethoxy-6-trifluoroacetylnoraporphine (9c): TwihueuaeIny
14 8g uveaniiadivdotoou (38.6%). 'H-NMR &: 2.70-2.77(2H, m, H-4 of both conformers),
3.04 (2H, apparent d, J=6.8 Hz, Ar-CH,), 3.34-3.47 (1H, m, H-33), 3.84, 3.85 11a¢ 3.86 (total 6H,
3's, 0-CH, X 2 of both conformers), 3.88-3.98 (1H, m, H-3a), 4.65 (0.2H, AB q, J=11.7 Hz, Ph-
CH, of one conformer), 4.85 (1.8H, AB q, /=12.1 Hz, Ph-CH, of another conformer), 4.96 Lla¥
4.98 (total 2H, 2 s, Ph-CH, of both conformers), 5.56 (1H, apparent t, J=6.7 Hz, H-1), 6.17 (1H, s,
Ar-H), 6.64-6.75 (2H, m, Ar-H of both conformers), 6.81-6.91 (1H, m, Ar-H of both conformers),
7.12-7.21 (1H, m, Ar-H of both conformers), 7.23-7.41 (total 10H, m, Ph-H of both conformers).
“C-NMR &: (both conformers) 23.18 (t), 39.99 (t), 40.03 (t), 41.80 (t), 55.23 (d), 60.65 (q), 60.92
(q), 69.87 (1), 70.76 (t), 108.31 (d), 113.50 (d), 114.62 (s), 116.10 (d), 118.44 (s), 119.66 (d),
122.40 (d), 127.25 (d), 127.47 (d), 127.92 (d), 127.98 (d), 128.54 (d), 128.58 (d), 129.45 (d),
129.73 (d), 129.97 (s), 136.77 (s), 136.91 (s), 138.48 (s), 141.45 (s), 150.85 (s), 150.99 (s), 155.71
(s), 158.86 (5). 18 9¢ HuueaUadIMa0980U (9.7%) HEINNHANAIEY ethanol, mp 183-184 °C.

UV A, (MeOH) nm (log &): 213 (4.67), 231sh (4.43), 274 (4.28), 283 (4.31), 299 (4.19), 312
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(4.11). IR v__ (film) om 3583, 3411, 2942, 1686, 1609, 1501, 1459, 1414, 1378, 1342, 1310,

1281, 1233, 1201, 1175, 1153, 1083, 1049, 1016, 974. 'H-NMR &:2.57-3.10 (5H, m, CH, CH, X
2),3.21-3.33 (1H, m, H-5f), 3.87 (3H, s, O-CH,), 3.97 (3H, s, O-CH,), 4.18-4.28 (1H, m, H-500),
5.10 (2H, s, Ph-CH,), 6.35 (1H, s, OH), 6.90 (1H, d, J/=2.4 Hz, H-8), 6.95 (1H, dd, J/=2.4, 8.7 Hz,
H-10), 7.30-7.50 (5H, m, Ph-H), 8.32 (1H, d, J=8.7 Hz, H-11). "C-NMR &: 23.92 (1), 33.55 (1),
41.12 (1), 52.31 (d), 60.54 (q), 60.99 (q), 69.95 (1), 113.28 (d), 114.76 (d), 116.45 (s), 118.20 (s),
118.29 (s), 124.43 (s), 127.28 (s), 127.51 (d), 127.97 (d), 128.61 (d), 129.48 (d), 136.68 (s),
136.99 (s), 138.80 (s), 145.49 (s), 147.69 (s), 155.80 (s), 157.75 (s). EI-MS m/z (%): 499[M]  (10),

373 (16), 91 (23), 32 (100). Anal. Calcd for C,,H,,F

27772473

NO.: C, 64.93; H, 4.84; N, 2.80, Found: C,
64.76; H, 4.98; N, 2.97.

1-Hydroxy-2,3-dimethoxy-9,10-methylenedioxy-6-trifluoroacetylnoraporphine  (9d): Tu
MueuRedduld shifuveadedimaneosu (13.1%), mp 129-130 °C. 'H-NMR &: 2.71-2.78
(2H, m, H-4 of both conformers), 2.99 (2H, apparent d, J/=6.7 Hz Ar-CH,), 3.36-3.48 (1H, m, H-
3B), 3.87 (3H, s, O-CH,), 3.89 (3H, s, O-CH,), 3.91-4.00 (total 1H, m, H-3a), 4.95 (2H, s, Ph-
CH,), 5.49 (1H, apparent t, J=6.7 Hz, H-1), 5.89-5.95 (2H, m, O-CH,-O of both conformers), 6.24
(1H, s, Ar-H), 6.51 (1H, dd, J=1.4, 7.8 Hz, Ar-H), 6.54 1la% 6.56 (total 1H, 2 d, J=1.4 Hz, Ar-H
of both conformers), 6.70 Ltag 6.75 (total 1H, 2 d, /=7.8 Hz, Ar-H of both conformers), 7.28-7.42
(5H, m, Ph-H of both conformers). PC-NMR &: (both conformers) 23.23 (1), 39.98 (t), 40.02 (1),
41.41 (1), 55.33 (d), 58.28 (d), 60.69 (q), 60.96 (q), 70.95 (t), 100.95 (1), 108.17 (d), 108.38 (d),
109.97 (d), 114.57 (s), 118.39 (s), 119.77 (s), 122.69 (d), 127.19 (d), 128.02 (d), 128.62 (d),
129.97 (s), 130.52 (s), 136.76 (s), 141.50 (s), 146.52 (s), 147.63 (s), 150.87 (s), 151.04 (s), 155.75
(s). 18 9d iluvesdisdnansoou (10.4%) NaANHANAIY ethanol, mp 251-252 °C. UV A__
(MeOH) nm (log &): 220 (4.60), 235sh (4.40), 274sh (4.03), 283 (4.09), 309 (4.27), 320 (4.23).
IR v_(film) cm’: 3402, 2919, 2850, 1686, 1506, 1488, 1459, 1431, 1414, 1373, 1354, 1305,
1281, 1239, 1225, 1186, 1146, 1094, 1045, 971, 940, 924. '"H-NMR 8&: 2.54-3.09 (4H, m, CH, X
2), 3.19-3.20 (1H, m, H-503), 3.87 (3H, s, O-CH,), 3.97 (3H, s, O-CH,), 4.17-4.27 (1H, m, H-5),
5.02 (1H, dd, J=4.2, 13.8 Hz, H-6a), 5.97 (2H, s, O-CH,-0), 6.40 (1H, s, OH), 6.74 (1H, s, H-8),
7.95 (1H, s, H-11). “C-NMR &: 23.88 (t), 33.18 (), 41.09 (1), 52.48 (d), 60.54 (q), 61.01 (q),
101.01 (t), 108.80 (d), 108.82 (d), 114.47 (s), 116.54 (s), 118.17 (s), 124.93 (s), 127.38 (s), 129.17
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(s), 138.77 (s), 145.42 (s), 146.26 (s), 146.56 (s), 147.80 (s), 155.83 (s). EI-MS m/z (%): 437 [M]'
(38), 405 (3), 311 (100), 126 (9). Anal. Calcd for C,H,F,NO,: C, 57.67; H, 4.15; N, 3.20, Found:
C, 57.48; H, 4.30; N, 3.37.

1,9-Dihydroxy-2,3-dimethoxy-6-trifluoroacetylnoraporphine (9e): ‘ﬁ”lﬂﬁﬁ?ﬂ”l catalytic hydro-
genation UYDIVDINANUDY 9¢ (115.0 mg, 0.23 mmol), 10% Pd/C (10.0 mg) 14 ethanol (30 mL)
Funan 48 2739 181504 catalyst 0on 1NN filtrate Tszmenieldnnugud11d g
(843 me, 89.4%) VoW mandiannande cthanol, mp 274275 °C. UV A
(MeOH) nm (log &): 214 (4.64), 232sh (4.39), 274sh (4.25), 282 (4.28), 299 (4.16), 312 (4.08).
IR v_, (film) cm 3502, 3347, 2920, 2850, 1671, 1619, 1587, 1506, 1459, 1378, 1343, 1302,
1280, 1264, 1234, 1201, 1190, 1176, 1144, 1081, 1049, 1020, 973. 1H-NMR (acetone—d6) d: 2.57-
3.13 (4H, m, CH, X 2), 3.26-3.38 (1H, m, H-5f), 3.88 (3H, s, 0-CH,), 3.94 (3H, s, O-CH,), 4.17-
4.28 (1H, m, H-5a), 5.02 (1H, dd, J=5.1, 12.9 Hz, H-6a), 6.76-6.85 (2H, m, Ar-H), 8.31 (1H, d,
J=8.4 Hz, H-11). “C-NMR (acetone-d,) 0: 24.10 (v), 33.70 (1), 41.32 (1), 52.69 (d), 60.53 (q),
60.92 (q), 113.95 (d), 115.24 (d), 117.02 (s), 118.00 (s), 118.60 (s), 123.72 (s), 127.20 (s), 130.06
(d), 136.95 (s), 139.46 (s), 146.20 (s), 148.15 (s), 155.73 (s), 156.16 (s). EI-MS m/z (%): 409[M]+
(29), 377 (7), 283 (100), 126 (3). Anal. Caled for C, H,F,NO,: C, 58.68; H, 4.43; N, 3.42, Found:

C, 58.45; H, 4.60; N, 3.55.

()-Isopiline (1a): Reflux UDIWANUDY 9a (60.0 mg, 15.3 mmol), potassium carbonate (1.0 g),
¥ (5 mL) 1@ methanol (20 mL) Huna 3 9139 Mt lszmeneldnnududi1dves
NUAAINUAY 5% sodium bicarbonate (40 mL) ud1anAA18 chloroform (2 X 20 mL), ﬁw‘?u
chloroform 1¥#4818 anhydrous sodium sulfate Mt lszmomeldnnusudld 1a
(29.3 mg, 64.7%) 1Huve T aFIMUAIANHANAIY ethanol, mp 170-171 °C. UV A (MeOH)
nm (log &): 214 (4.45), 220sh (4.42), 232sh (4.19), 274 (4.20), 291sh (4.00), 309 (3.89). IR v,
(film) cm 3583, 3305, 2931, 2849, 1587, 1490, 1463, 1445, 1418, 1380, 1338, 1305, 1267, 1226,
1196, 1152, 1110, 1086, 1052, 1025, 991, 960. 'H-NMR &: 2.72-3.25 (5H, m, H-SB, CH, X 2),
3.39-3.49 (1H, m, H-5a.), 3.83-3.94 (1H, m, H-6a), 3.88 (3H, s, O-CH,), 3.95 (3H, s, O-CH,),
7.14-7.34 (3H, m, Ar-H), 8.32 (1H, d, J/=7.2 Hz, H-11). “C-NMR &: 23.12 (1), 36.82 (1), 42.82 (1),
53.80 (d), 59.95 (q), 60.83 (q), 115.39 (s), 118.32 (s), 126.69 (d), 126.82 (d), 127.73 (d), 127.84
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(d), 131.59 (s), 132.18 (s), 134.90 (s), 138.75 (s), 145.31 (s), 149.09 (s). EI-MS m/z (%): 297[M]’
(73), 296 (100), 266 (18). Anal. Calcd for C,;H,,NO,: C, 72.71; H, 6.44; N, 4.71, Found: C, 72.60;

H, 6.54; N, 4.86.

(£)-Preocoteine (1b): Reflux YDINFTUUDI 9b (100.0 mg, 0.24 mmol) 4ag lithium aluminium
hydride (2.0 g) 11 tetrahydrofuran (40 mL) iilunan 3 $1Tua P (10 mL) a4 )ed19
52352 399UNNA  1AY dilute ammonium hydroxide (25 mL) ﬂiﬂﬂ@zﬂ@uﬂ@ﬂLLgﬁg1Q@]$ﬂﬂu
@18 chloroform ué”aﬁﬂ?u filtrate 11179828 anhydrous sodium sulfate mﬂl%uﬂﬂﬂizm&l
meldarududd b Wuvewsdinaedou (74.5%) HaMNNANEIS benzene, mp 179-180
°C. UV A__ (MeOH) nm (log &): 219 (4.38), 271sh (3.71), 281 (3.82), 308 (4.00), 319 (3.99). IR

max

v, .. (film) cm': 3400, 2937, 2846, 1609, 1593, 1515, 1463, 1430, 1397, 1375, 1347, 1310, 1284,
1253, 1226, 1215, 1195, 1115, 1082, 1058, 1036, 1014, 990, 971. "H-NMR 8: 2.70 (3H, s, N-
CH,), 2.68-3.36 (7H, m, CH, CH, X 3), 3.87, 3.91 ta¢ 3.96 (12H, 3 s, O-CH, X 4), 6.77 (1H, s,
H-8), 7.96 (1H, s, H-11)."C-NMR §&: 21.72 (1), 30.34 (q), 33.06 (¢), 52.60 (1), 55.91 (q), 56.03 (q),
60.08 (q), 60.87 (q), 62.24 (d), 111.03 (d), 111.73 (d), 115.92 (s), 117.28 (s), 124.31 (s), 126.93
(s), 135.80 (s), 139.06 (s), 145.01 (s), 147.52 (s), 147.69 (s), 148.07 (s). EI-MS m/z (%): 371[M]
(100), 339 (35), 326 (17). Anal. Calcd for C, H,,NO.: C, 67.91; H, 6.78; N, 3.77, Found: C, 67.80;

H, 6.85; N, 3.90.

o o I I 3} [
(1)-Oureguattidine (1c): TuiueUAeINU 1A 1c (Huvoaadiina (86.5%) naannnanaiy

ethanol, mp 228-229 °C. UV A__ (MeOH) nm (log &): 209sh (4.40), 221 (4.53), 269sh (3.96),

max

303 (4.14), 314 (4.13). IR v___(film) om 3412, 2922, 2850, 1610, 1463, 1420, 1380, 1341, 1298,

1227, 1195, 1154, 1112, 1085, 1048, 1026, 992. 'H-NMR (pyridine-d,) &: 2.81-3.06 (5H, m, H-
5B, CH, X 2), 3.39-3.49 (1H, m, H-501), 3.86 (3H, s, O-CH,), 3.88 (3H, s, O-CH,), 4.00-4.15 (1H,
m, H-6a), 7.21 (1H, d, J=2.6 Hz, H-8), 7.27 (1H, dd, J=2.6, 8.6 Hz, H-10), 9.03 (1H, d, J=8.6 Hz,
H-11). "C-NMR (pyridine-d,) &: 23.97 (1), 38.03 (1), 43.42 (1), 54.85 (d), 60.01 (q), 60.56 (q),
114.37 (d), 115.67 (d), 117.70 (s), 118.28 (s), 125.23 (s), 130.69 (d), 132.05 (s), 138.02 (s),
140.77 (s), 147.25 (s), 149.74 (s), 157.52 (s). EI-MS m/z (%): 313[M] (88), 312 (100), 282 (23).

Anal. Caled for C,,H,\NO,: C, 68.99; H, 6.11; N, 4.47, Found: C, 68.78; H, 6.30; N, 4.58.
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(4)-3-Methoxynordomesticine (1d): Tuiueudediuld 1d Wuveadsdihaaseu (78.6%)

NAIRNNANAIY ethanol, mp 206-208 °C. UV A__ (MeOH) nm (log &): 213 (4.73), 234sh (4.40),

271sh (4.41), 281 (4.45), 295 (4.29), 310sh (4.15). IR v, (film) cm : 3437, 2919, 2850, 1620,
1542, 1502, 1463, 1430, 1413, 1381, 1357, 1303, 1292, 1255, 1228, 1196, 1148, 1126, 1096,
1039, 982, 932. 'H-NMR &: 2.58-3.00 (6H, m, CH, X 3), 3.35-3.44 (1H, m, H-6a), 3.87 (3H, s,
0-CH,), 3.94 (3H, s, 0-CH,), 5.95 (2H, AB q, J=1.4 Hz, O-CH,-0), 6.72 (1H, s, H-8), 7.90 (1H, s,
H-11). "C-NMR §&: 23.51 (1), 37.29 (1), 42.99 (1), 54.02 (d), 59.93 (q), 60.81 (q), 100.78 (1),
108.14 (d), 108.66 (d), 115.53 (s), 118.63 (s), 125.74 (s), 129.49 (s), 131.87 (s), 138.58 (s), 144.48
(s), 145.69 (s), 146.21 (s), 148.61 (s). EI-MS m/z (%): 341[M]’ (87), 340 (100), 310 (22). Anal.

Calcd for C (H,,NO,: C, 66.85; H, 5.61; N, 4.10, Found: C, 66.68; H, 5.84; N, 4.03.



83

MIC 993 (f)-isopiline, (X)-preocoteine, (X)-oureguattidine 88 ()-3-methoxynordomes-

ticine ¥1191A8 A5 NCCLS microbroth dilution® 3%

1. 1938Ua15aLa18UD (f)-isopiline, (+)-preocoteine, ()-oureguattidine {8 (£)-3-methoxy-
nordomesticine 114 DMSO 1Ayt 1024 pg/mL
4
2. Lﬁmqa%w 3 ¥ila Ao Staphytolcoccus aureus ATCC25932, Escherichia coli ATCC10536
F4 Y 4 Y

Wag Candida albicans ATCC90028 1101M1518891%0 1A8 10% glucose (NBG) d1M5LIA0F0
Staphytolcoccus aureus ATCC25932 Wag Escherichia coli ATCC10536; Sabouraud glucose
broth 85 V¥0 Candida albicans ATCC90028 1udi 37°C Wuan 24 $11uannaoane 14
= Yy 9 Y J1_a Aaa
Hanududy 1 ausaaneianans
3. 1 two-fold serial dilution ¥osa13lude 1 l¥ensazarelinnududunn 512 pg/mL d9
0.50 pg/mL TuvmziFordurugudnain 5 iwudmas dadl

3.1 Avasazateninnududu 1024 pg/mL 151105 100 uL asluumziie

A o a 2 &K a " QY Y v Y A

NuN 1 nniwaneisasutelSuias 100 uL acly warlddnnuee laasnauniina
WY 512 pg/mL

[ a ~ [ ~ Yy a dy dy
3.2 LL‘]NﬂJE’NWﬁ?J‘]Ji?JW]iIOO UL GL‘L!%”IL!‘V] 1 “laaﬂumum 2 LANANDINTLAYIYD

]
A

Y51103100 L a9l luaui 2 weldidniu a2 ldasnauniinnududu 256 pg/mL
[ a d' [ d' Yy Aa dy dy
33 uisveawauliuas100 uL luaui 2 ldaslunun 3 uduauemsiaeaie
U51195100 pL a9 T luaun 3 welddhiu oz Idesnaunlianududu 128 pg/mL
o 1 = v 9 dy 9 A Yy 9 Y A dy
4 AuruRernude 3.3 awumziFesesganielnududu 0.5 ug/mL HaINUWIZIFO
9 A dy dy [ = [~
NUFANINT M TReUF06191AL7 1111911 control
a & A v S a SO { a
5. @wregadn 20 pL aslunumzdelude 3 MimiwdAues@euteaslldn 80 uL
Y 9 o Y 09; ) a g Yy 9 (Y
panlidniy  auiunnauegidiunesgnidlu 200 pL ANUITUIUNIUUTNILINNY 256
Hg/mL 1aZUTOIGAMUNIND 0.25 pg/mL
] Lﬂy 9 A 0 < o
6. UNMMWWIFDlUAe 590 37 °C1ilunal 24 Falug
1 Y a [} dy A Yy 9 J A =} @
7. a1 MIC m1danmInasananuyuvesnumzFenaNudutua q Wereunuau
control 1A81U control dzyuAAINYaTWAsYALTATA dungauilavuusniufe MIC

voum1sNiINMInagou
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a

o a1 ¢ A a 13
nﬁmaa'uﬂ:1anuwymwaammamiﬂﬂm MTT assay
Y

v A

MTT 994 (£)-3-methoxynordomesticine NP

1. RAW 264.7 marine macrophage cell line L?:ﬂﬂumﬁ”lﬁ DMEM ﬁ@u 10% FBS Lgﬂ\ﬂu
ANNE 5% CO, gunignil 37 °C

2. RAW 264.7 cells '18qnyaTaeld scraped rubber 1d3091aluo1ms DMEM fitdw 10%
FBS wazldas 1111 96-well plate Tasldnquas 2 x 10° cells 140115 DMEM fitfn 10% FBS
100 pL @oaluanig 5% CO, gavgil 37 °C w1y 24 92 Tu

3. 1950 (£)-3-methoxynordomesticine 111 DMSO I 1danududu 2 mg/mL (stock solution)
udnihanienely DMEM AliT FBS 1 ldanududufimanzay 0.5, 1,2, 4, 8, 16, 32, 64
pg/mL) 1A (£)-3-methoxynordomesticine %39 DMEM (negative control) 139 50 pg/mL
acridine orange 11 OMEM (negative control) /511915 100 puL adlllu RAW 264.7 cells (@9
9115 DMEM i) @oaluaniz 5% Co, gl 37 °C w 24 92T

4 RAW 2647 cells Qniinnd1edne DMEM #3i FBS 1051105 150 uL 3 Asaudaidu s
mgmL MTT Tu DMEM 71l FBS U513 50 uL a3l 5% co, aumgi 37 °C
w11 4 $2Tug

a9

d' ] ﬂJQy Y Aa a 1 d‘ =)
5. gamsazatenuuine ududn DMSO 1511a35 50 pL avliwerngugiiiesuiu 5 wid
1 11emnnuuaaIe ELISA plate reader (Hewlett Packard) 91A214813AAY 540 nm
6. MUIUMANVTNTUYDY  (+)-3-methoxynordomesticine  NANITOAAANVTNVDIH

formazan blue TaaTenitadienlSsumenny negative control (cell control)

PMINTIVYUANTANINUNIONAD

RAW 264.7 murine macrophage cell line lagnihwnldlumsnadeugueaniianms
Frumssniay Taviaecs RAW 264.7 murine macrophage cell line 111911115 DMEM Tufi 10%
FBS oaluanie 5% CO, aamil 37 °C RAW 264.7 cells 18qnyaTne1# scraped rubber 11
Fe91alue1s DMEM fudn 10% FBS uazldaalyly 96-well plate Tnoldwquaz 2x 10
cells 14011115 DMEM fiifin 10%FBS 100 pL Avaluane 5% CO, gaunfi 37 °C U1U 24
“f;’ﬂiN 383 (£)-3-methoxynordomesticine Tu pmso 1R 1danududu 2 mg/mL (stock
solution) t&whanEenaly DMEM #1'li FBS 1 1&Anududufmunzay 05, 1, 1.5, 2

pg/mL) A (£)-3-methoxynordomesticine %39 DMEM (negative control) 151195 100 puL a4
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111u RAW 264.7 cells (9914115 DMEM 171919) 1@ealudn1iz 5% Co, gauwigil 37 °C W
24 %2119 UAINTZAUAIE Lipopolysaccharide (LPS) Amdudu 1 pg/mL @esluan1g 5%
a o vy & iy Y A 1
CO, gu¥gil 37 °C w1 24 $2 119 udUAY supernatant Aidouwaa 1AiNesonsnagovde 1
1@uA nitrite assay, proinflammatory cytokine JE PGE,. TNF-a, IL-1P uae IL-6 71 RAW

264.7 cells 921UINTINNATILH INOS 1Az COX-2 18T Western blot assay

msma«ﬁmswﬁ Nitric Oxide (total) Detection Kit (Stressgen, USA)

1. 03uu nitrate standard fiszdunududumien Tas @A 1X reaction buffer 13115 900 pL
aslunneadl 1 azqa 1X reaction buffer 13115 500 uL aslunaeaii 2-6 1A nitrate standard
solution AT 1,000 pmol/L asluwasait 1 wanl¥ishiug 1d19AA15AzA1091NNADA
i 115103 500 uL Foveadlunasai 2 udrhidenaruii lunasad 3-6 9 1dn i
U4 nitrate standard solution ﬁﬂ@ﬂ‘ﬁ' 1-6 ﬁﬁ‘ﬁ 100, 50, 25, 12.5, 6.25 1iag 3.125 pmol/L

2. 1AW 1X reaction buffer 1511915 200 puL 291U microtiter plate qd Al (blank well)

3. 1AW nitrate standard solution ﬁﬂ’e)ﬂ‘ﬁ' 1-6 aﬂuﬁ’qn Bl, C1, D1, E1, F1 uag G1 viquas 50
UL (standard #1 - #6)

4. @Y 1X reaction buffer 1511915 50 puL aﬂquu H1 (zero standard)

5. 1@u samples a3 1) luuaazvgu g@;t@iﬂqu A2 fludu'l) vquag 50 uL

6. AN final NADH dilution (aza18 NADH 1u vial 338 deionized water U311013 1 mL tAu'l3
-20 °C, 1958 final NADH dilution 1a8Wery NADH solution 311015 0.9 mL 11 deionized
water 131193 1.8 mL LL“ﬂHiiI”ILL%Q) 51as 25 uL 11!14@% standards, zero standard UQi¥
samples

7. 1AW nitrate reductase final enzyme dilution (92918 nitrate reductase Tu vial @38 nitrate
reductase storage buffer Usinas 1 mL fiaVigamgiives 15 it fu'l3 20 °c @Fon
o ”Iiaszl‘f:}’j”l enzyme dilution I) 1A5e3 final enzyme dilution Taondw enzyme dilution I
U515 X pL AU reaction buffer U3u1as 1.5X pL wluhude) U5inas 25 uL luviqu
standards, zero standard 0% samples wﬁuiﬁﬁ%ﬁﬁ’uﬁiﬂménmq ﬁu"l%'ﬁqmz;]ﬁ 37 °C WU 30
I

8. AU Griess reagent 1 51103 50 uL Tuuaagzyiqu ondunqu blank (A1)

9. 1AW Griess reagent I1 /51105 50 uL lunaagnqu sniuvau blank (A1)

Y Y v A 1 ] Y a9 =
10. waﬂmmnuﬂiﬂﬂwmmm Uu"la‘wqm‘mwm WU 10 UIN

U
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11. 1i1'le1un optical density lutang gy 1A1MWe1IAAU 540 mm A101AT09 ELISA reader

Wouns W nitrate standard a3 euReY samples AUATINIIATFIU

113A529MA518H PGE, EIA Kit (Stressgen, USA)

YANTIV Assay Designs’ Correlate-EIA " Prostaglandin E, (PGE,) kit I aNNg
competitive immunoassay Gﬁ!ﬂidﬁ%mi ﬁl\‘lﬁi’e)]lﬂfi
1. 19561 PGE, standard @@ standard diluent %30 tissue culture media a4luriaoanaasiviasa
fi 1 151a3 950 L tazga standard dilutent %30 tissue culture media adluMADANARDY
waeAd 2-7 navAay 500 uL 99 PGE, standard solution 193411 50,000 pg/mL 1/3115 500 pL
Fevaasluaeail 3-7 9218 PGE, standards fiadud 2,500, 1,250, 625, 313, 156, 78.1,
way 39.1 pg/mL luwaeaii 1-7 Muddy
2. U1 microtiter plate ﬁ coated A8 goat anti-mouse IgG 1Budr111@3 standard diluent H350
tissue culture media 1U*Qu NSB (¥au A1) UY3u1as 100 L
3. 1N PGE, standards Tia3eu'3luviaeadl 17 asluviqu BI-HI awddy vquas 100 uL
4. 1@w samples a3 11 Tunaazvgu éﬂgmﬁ’qu A2 fludu'ly vquag 100 pL
5. 1AW assay buffer a31unqu NBS (Mqu A1) Y5103 50 uL
6. @Y blue conjugate (alkaline phosphatase conjugated with PGE,) aﬂquu PGE, standards
Uag samples Hauag 50 ulL
7. 1Y yellow antibody (monoclonal antibody to PGE,) aﬂunﬂwqu (vIqu NSB, PGE,
standards 4181 samples) ¥quag 50 uL

' . . yd' a g [} o
8. UU microtiter plate ll’J‘Vlﬁ)iuﬁﬂiJﬁﬂQ YUV UIU 2 ¥ 109

9 U

Y 4
9. %1 microtiter plate 11819818 1X wash solution A53aZ 400 uL 3 A9

10. @A pNpp (p-nitrophenyl phosphatase) substrate solution aﬂunﬂwqm ag 200 pL U
. . P Ay S Y !

microtiter plate 13Ngavgiios w45 i Tide e

11. 9@ stop solution (trisodium phosphate solution) aﬂunﬂwqm 2y 50 uL

12. 11 microtiter plate Tlgum optical density AAWL1INAY 405 nm

13. AUIUNT Net OD 1Ag1i1A1 OD YousazHgy — 910 OD V8drgu NSB (A1) 1A Net

OD v®9 PGE, standards 13190519 1d2111A1 Net OD w04 samples 1nduamlSunal

PGE

2
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mimm‘imiwﬁ mouse TNF-o EIA Kit (Stressgen, USA)
I. 19381 TNF-o standard 9@ assay buffer 16 aglurasanaaerasan 1 15103 450 uL
HaseA assay buffer 16 avlurinoanaany waean 2-8 navaaz 250 UL 99 mouse TNF-a

v A

standard 19394 20,000 pg/mL U511A3 50 pL aslunaeail 1 wauliid1iud gacsazarvan
waead 115195 250 uL Fovaslunanaii 2 naziSevruguderuadunasad 3-8 1214
TNF-0, standards 75AISUT4 2,000, 500, 250, 62.5, 31.25, 1@z 15.63 pe/mL Tuvasai 1-8
SRF RN

2. 11 microtiter plate ﬁ coated #28 monoclonal antibody ‘ﬁi‘hmwwiﬂ mouse TNF-o. 13118231
Al TNF-a standard Tia3ou131unaendi 1-8 aslunqu AL-HI amddu nquas 50 uL

3. 9@ standards diluent (Assay buffer 16 139 tissue culture media) aﬂuﬁ’qn A2 (blank) 11qu
Az 50 UL

4. e samples a3 1) Tuudaznqu é?qu,wiwqu B2 ifludu’ly vquaz 50 uL

5. U microtiter plate 1iamngines mwéug win 2 $2Tua

6. 11 microtiter plate W1319A78 1X wash solution ﬂ‘gjﬁag 400 pL 4 ﬂ%ajﬂ

7. @@ yellow antibody (rabbit polyclonal antibody #® mouse TNF-a ) aﬂunﬂwqm fag 50
UL 1 microtiter plate 13igaigiivfes weuwte w2 $3Tue

8. 11 microtiter plate 11319828 1X wash solution ﬂ‘gjﬁag 400 pL 4 ﬂ%ajﬂ

9. @9 blue conjugate (donkey anti-rabbit antibody conjugated to horseradish peroxidase) aslu
NANQUAaE 50 UL 1 microtiter plate iigaivigiifos weuwn wiu 30 wii

10. 11 microtiter plate 11819818 1X wash solution ﬂ%ﬂaz 400 uL 4 ﬂ%ﬁ

11. 99 TMB (3,3',5,5' tetramethylbenzidine and hydrogen peroxide) substrate solution aﬂunﬂ
QU % 50 UL 1 microtiter plate iigavgiios w30 ndi lidouve

12. 99 stop solution (1N hydrochloric acid) m"lﬂ“lunﬂﬁ’qn nauay 50 uL

13. 111 microtiter plate TaJeuan optical density ﬁmmanﬂﬁu 450 nm

14. AWM Net OD 1agii1A1 OD UouaAazHay — 910 OD Y0IHQY blank (A2) 111A1 Net
OD ¥4 TNF-o standards 3123130519 118911181 Net OD 04 samples A 1MIUHIUTI

TNF-o
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mimm‘imiwﬁ mouse IL-1 EIA Kit (Stressgen, USA)
(I IL-1B standard @A standard diluent W30 tissue culture media 09lunasaANARDY
naoai 1-4 viaoAag 300 pL AA mouse IL-1f standard (recombinantmouse IL-1[3) 1A U 4,000

'
v A =

pg/mL 1311013 100 pL adlunaead 1 nanldishiua AAATaza1eINanai 1131103 100
uL Foviadlunaenii 2 nazisenusudsisuasluvaead 3-4 9218 1L-1B standards il
A 1,000, 250, 62.5, 182 15.63 pg/mL Tuviaoad 1-4 sudign

2. 11 microtiter plate ﬁ coated 928 monoclonal antibody ﬁi‘hmw@iﬂ mouse IL-13 PBudun
A IL-1P standard T3 en'3luaond 1-4 asluwgu A1-DI mud sy wquag 50 uL

3. 9@ standards diluent 130 tissue culture media m‘lquu El (Blank) ¥iquas 50 uL

4. e samples a3 1) Tuudaznqu é?qu,wiwqu F1 duduly viquag 50 pL

5. 99 antibody (biotinylated antibody #® mouse IL-18) a3 l1/Tunnnguaaz 50 uL

6. U microtiter plate 1amngines mwéuun win 2 $2Tua

7. %1 microtiter plate U1319A28 1X wash solution ﬂ‘gjﬁag 400 pL 3 ﬂgﬂ

8. @A streptavidin-HRP Conjugate (L@?ﬂnﬁlﬁﬂnﬂﬂgj 3, 99 streptavidin-HRP conjugate 1505
2.5 L wauaa 1y streptavidin-HRP dilution buffer Y511015 1 mL) aslunnviguaag 50 pL vy

microtiter plate 3figmivigiiffos weuwne w30 wi

9. 11 microtiter plate 11319428 1X wash solution ﬂ‘gjﬁag 400 pL 3 ﬂgﬂ

10. 99 TMB (3,3’,5,5' tetramethylbenzidine and hydrogen peroxide) substrate solution aﬂunﬂ

WU 82 50 uL LN microtiter plate 1ANgangines w1w 30 w1 Lidewuve

a

11. 9@ stop solution (0.18 M sulfuric acid) adlunnviaw nauag 50 uL

q Q

12. 11 microtiter plate Tlgrumn optical density AANY1INAY 450 nm
13. AUIUNT Net OD TAg1inaA1 OD ¥oiazHg — 910 OD V83¥gu blank (E1) 11A1 Net

OD 94 IL-1P standards 31a319n31% 1d211181 Net OD U049 samples 3811211151700 IL-

1B

MIATIVIUATILH mouse IL-6 EIA Kit (Stressgen, USA)

1. 1958 IL-6 standard A9 standard diluent (Assay Buffer %30 tissue culture media /511915 2
mL 8414 mouse IL-6 (2,000 W1an5y) lu vial w1d 1L-6 Wudu 1,000 pg/mL @@ standard
diluent (Assay Buffer 13 N30 issue cluture media) aﬂuwaaﬂﬁ 2-8 vimoAaL 500 UL A mouse

IL-6 standard ia3eu'13 Anmdudu 1000 pg/mL 1531a5 500 pL Weveasluvasai 3 way
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Fonarudsaiuasluviasad 4-8 9218 1L-6 standards HlANUEU 1,000, 250, 250, 125,
62.5,31.25, 15.63 uaz 7.81 pg/mL Tuviaead 1-8 s

2. %1 microtiter plate ﬁ coated A28 monoclonal antibody ﬁ'ﬁn‘wmsia mouse IL-6 131187 WA
IL-6 standard Min3on'13Tumaeai 1-8 aslunqu Al-HI aud i@y vquaz 50 uL

3. 9@ standards diluent (Assay Buffer 13 tissue culture media) aﬂquu A2 (Blank) 15105
50 pL

4. 9o samples a3 1) TuuAaznqu guwiwqu B2 1fludnu 'y vquag 50 uL

5. U microtiter plate P¥Noamaiiviod weuuie wiu 1 ¥17a9

9 U

4 Y
6. 11 microtiter plate 11819828 1X wash solution A53aZ 400 uL 4 A9

7. 99 yellow antibody (biotinylated rat monoclonal antibody A mouse IL-6) aﬂunﬂwqm ny

50 pL

v
= a

H . . 14 Y ' o
8. UU microtiter plate llm@mmmwm YUY UIU 1 ¥ 109

9 U

A3

k4 Y
9. %1 microtiter plate 11819828 1X wash solution A53aZ 400 uL 4 A9

10. 9@ blue conjugate (streptavidin conjugated 11 horseradish peroxidase) aﬂunﬂwqm fay 50
UL 1 microtiter plate 137igaigiivfeq weuweum 30 wi

11. 111 microtiter plate W1319A78 1X wash solution ﬂ‘gjﬁag 400 pL 4 ﬂ%ajﬂ

12. 99 TMB (3,3’,5,5' tetramethylbenzidine 18¢ hydrogen peroxide) substrate solution aﬂunﬂ
1QuA A% 50 UL Y microtiter plate 13Agamgineau 15 wiit hidewvd

13. 9@ stop solution (1 N hydrochloric acid) aﬂunﬂwqu nauag 50 uL

14. 111 microtiter plate llerumn optical density ‘ﬁmmanﬂﬁu 450 nm

15. AUIUNT Net OD Ag1ind1 OD ¥odLdazHqy — 910 OD Y84HQU blank (A2) 1171 Net

OD 94 IL-6 standards 31a519n51%  11&2111A1 Net OD U84 samples MA1MIUNILT W0 TL-6

MINTIVIATIZH INOS 118z COX-2 AI8IT Western bloth assay

RAW 264.7 cell ﬁllfvglj'%"um‘i‘ljuﬁjﬂﬂ (£)-3-methoxynordomesticine uaz lasums
n5¥AUAIY lipopolysaccharide (LPS) AMMMANTU 1 pg/mL 121111AT293ATIZH INOS Hay
COX-2 1875 Western blot assay ﬁi‘fr

1. RAW 264.7 cells Idrhuniludadie PBS 3 ase udniwnmiIiiwaduandie lysis buffer
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(50 mM Cl, 5 mM EDTA, 0.1% Nonidet P-40, 1 mM phenylmethylsulfonyl fluoride, 0.5 mM
dithiothreitol, 5 mM NaF, 0.5 mM naorthovanadate) Nwery s UL/mL U8 leupeptin LA aprotitin
U TANgangil 4 °C w15 i

a

) y { { <] {
2. h1Jilui 3000 g Ng@nigil 4 °C gAY supernatant 1391 -20 °C
° A Y < |a a g . .
3. U1 supernatant v 1dunseriysunaTUsAu Ao BioRad protein assay reagent
[ Y [
4. 111 supernatant NAAT12H 115U 1A YS1nas 40-50 pg 179 RAW 264.7 cells NLUAIY (£)-3-
Methoxynordomesticine (10 RAW 264.7 cells control ﬁgﬂﬂixﬁuﬁaa LPS ANMTNTY 1
A
pg/mL 1M electrophoresis 11 10% SAD PAGE 9101 1$181899UU nitrocellulose membrane
gf?]fl%% Wet blot G?])’JEJL?‘I?‘OQ Mini Trans-Blot Electrophoretic Transfer Cell (Bio-Rad) 11015 block
A28 5% skim milk TN 4 °C TwAU
5. U1 nitrocellulose membrane ﬁllﬁg{lﬂﬁlliglj’w monoclonal anti-INOS (Santa Cruz, CA,USA)
(@M5UATIINT INOS) H301NAIY monoclonal a nti-COX-2 (Santa Cruz, CA, USA) (131
137911 COX-2) W ouny anti-B-actin antibody (Santa Cruz, CA,USA) (FMTUATIVN [-actin,
d' [ A ] 9)4' a 9 L] =1
control) N3ZAVANNIIBIN 1:500 Tﬂﬂuu"lm’qmwauwm YD) U 60 UIN
F4
6. %1 nitrocellulose membrane N1&19A38 PBS 3 A3 1AIUNAIY horseradish peroxidase-
conjugated goat anti-mouse IgG (Santa Cruz, CA,USA) NTzAUANWID1 1:1000 Tagtiy 13N
gUUNNRDI IV UM 60 U
F4
7. ¥ nitrocellulose membrane M1&19A38 Tween20/ Tris-buffered saline 3 AT UAIUNAIY
substrate 911 Chemiluminescence Kit (Amersham Life Scirnce, IL, USA)
8. 2Jufn Chemiluminescence reaction 938 hyperfilm (Amersham Life Scirnce, IL, USA)
~ = Y v s Y ° Y 9
9. L“lJiEJ'UmEJ‘]J‘ﬂ’NlJL“Ull‘lluéll@QLLQU&LUH@‘V]WD"J?]WUWJEJ gel document ATUIUAITNIVNUUUDY

S o s . a A o Ay
UUUAA N NUHLUUAUDI B-actln LLamﬂﬁﬂ‘Umﬂ‘Uﬂ‘U RAW264.7 cells NUUNIY (i)-3-methoxy-

nordomesticine 1% RAW?264.7 cells control
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11

12

13

14
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MITIUATIEH Teisatin A, Telisatin B, Lettowianthine wazaNunenenl My unsIZH

Laurodionine

Telisatin A, telisatin B, lettowianthine LiQ& laurodionine rﬂu alkaloid ﬂﬁjﬁJEif)EJellfN
aporphine alkaloids Iag@1L11119 N-6 11ag C-7 Lﬁﬂ;awiaﬁaﬂmg oxalyl 1Ja91iun1 alkaloid ﬂEjiJ‘ff
Meg 5 A lusssuna  1ae telisatin A (1) 1@ telisatin B (2) Wulu Telitoxicum peruvianum
Moldenke (Menispermaceae)l, lettowianthine (3) t4a¢ 11-methoxylettowianthine (4) wulu
Lettowianthus stellatus Diels (Annonaceae)2 11a2 laurodionine (5) WUy Phoebe formosana
Hayata (Lauraceae)3 @74 Annonbraine «fq‘wu“lu Annona glaba L (Annonaceae)4 N3 18911413

= 1

Y 1 Y <
qua%'mﬁmnu lettowianthine uﬁ’amzmwaaumaammuumﬂmu

[

I+ 4+l
o 7 R R
Il

I
OO~

DN AW —
R R R R

w

gﬂ‘ﬁ 1 Tasaer$1avoq telisatin A (1), telisatin B (2), lettowianthine (3), 11-methoxylettowian-

thine (4) t48% laurodionine (5)

@ o
Telisatin A NAUATIZY IAY Castedo tazAME’ 1Az Saa tazamz’ TUMIANEING

=

o 4 '

TAATI1EN aporphine alkaloids ABUMIAUNUNIN alkaloid YTzt telisatin et luvmeh
{ 3 a J @

Taseard 19909 alkaloid Mmdegmiauedulasmsimsizidoyanivanlnlaalail Jaqiiudedl

A o s .. an 52 qu a

INEaMITUATIZH telisatin A Ta8IT5UD4 Castedo tazAME’ F1415UA2MKMIU C Tagmisniy

92



93

WENUDIA1S  1-(2-bromophenyl)-5,6-dihydro-8,9-dimethoxypyrrolo[2,1-a]isoquinoline-2,3-dione
{ I a o o a a a 2, o w
8a) Aanwdudu 0.001 M lAillumsnaasusilulSinananand (60%)° 3sHiidediia
A (% Y a o w ' 09.:’ [ Y o w aan [ o
L‘Llﬂ\?ﬁnﬂﬁ"lll15@ﬁﬂlﬂ51$ﬁﬂlﬂﬂiu1ﬂ!ﬁ]1ﬂﬂlﬂ1uu i‘)‘L!L']Juﬂlﬂﬁnﬂﬂﬂl@ﬂﬂgﬂifJ”IﬂTiﬁQlﬂi"l%‘ViTﬂfl
A ] ' { a o L
THuee 8n35HilaN14¥A0 benzyne cycloaddition V84 Saa wavamz’ Felenswaadaal lu
suud (10%)°
Aaov dyd Aad @ A (A wa Y 9 a Y] L a
Iﬂﬁ\iﬂ"ﬁ’Jﬁ]fJ‘LﬁNL?fH’E)'J‘EﬂTiﬁQLﬂﬁ1$ﬁ%ﬂQUﬁ1@QTﬂ uazllﬂmswammm“luﬂs—
a { 4 o 4
3J1i1!WaNaﬁﬁll”lﬂWf’JLLﬂzlﬁ@\ﬁnﬂﬂ”ﬁﬁﬂlﬂ51$Wﬁ15 1-(2-bromophenyl)-5,6-dihydro-8,9-dime-
thoxypyrrolo[2,1-alisoquinoline-2,3-dione (8a) Ud Castedo wazaue’ ﬁmmaquﬂmn 15194
Y o o d U dy Y . . . Aad
lawamumsdansiziaisnguiilagld oxalyl chloride 118 triethylamine 1a8i35n15 workup
v Y
4110 NquUes Wu tazaae’ 1AT189uDea@ulia antiplatelet activity ¥09a13 lunguiiang
A = A 9 =K A c?x‘ ~ 9
INDHANIAIINITAINNUKIN  C Iﬂﬂﬂ']ﬁﬂ'lfll!,ﬁ\i %\‘]Nﬂ’)'mﬂ\ﬂ‘ﬂﬂﬂgﬁi'l\‘n\?L!“Vi']u C Iﬂﬁl
ﬂﬁﬁ?iﬂ radical cyclisation Taels tributyltin hydride tae 1,1'-azobis(cyclohexanecarbonitrile)

(ACCN)
Han1INAae

NSAUNST 1$ﬁ telisatin A (1), telisatin B (2), tettowianthine (3) {ta¢ laurodionine (5)
191§A501m15a51929uM U C 49999 aporphine 1A83% radical cyclisation Tﬂﬂﬁumﬂﬂﬁﬁ?m
condensation Y94 amines (4a-4d) N1 acid chlorides (5a, 5b) 195 amides (6a-6d) LSTRIE VAN
HaWan 78-88% Lﬁ'@ﬁmg}ﬁ?m Bischler-Napieralski amides (6a-6d) 1% dihydroisoquinolines
(7a-7d) Fawunfanuedesd Sai U5 erde ity oxalyl chloride/ triethylamine 18
8a-8d TuAlS1nainanan 48-75% 1At 8a, 8b, 8¢ 110z 8d M1YATEINY tributyltin hydride
inag 1,1’-azobis(cyclohexanecarbonitrile) 19 telisatin A (1), telisatin B (2), lettowianthine (3)
1Az 2,9-dibenzyloxylaurodionine (5¢) TutlSummanan 30-34% awdwu doyaves 'H- uaz
BC-NMR 109815 §UAT1EN telisatin A (1), telisatin B (2) 118% lettowianthine (3) @9AAADINL
Yoyave9 'H- 1az "C-NMR 04 telisatin A (1), telisatin B (2) 1a lettowianthine (3) #1400

= Y1

399311891159 a$1aveq telisatin A (1), telisatin B (2) 1@y lettowianthine (3)

Q

FITNHA

Y
gnAvsmuinsea Bneunthil  dwmsumsdany benzyl ¥e9 2,9-dibenzyloxylaurodionine

(5¢) Iﬂﬂﬂﬁﬁ?m catalytic hydrogenolysis W71 C-C double bond Tudwnie C-7 uay C-8

o 3 [ L4 . . =2 o ] o
W”IEJ]'I,']J AIUUNTNIUATIZH laurodionine (5) iNEJ\ﬂJJ’]J'i%ﬁUWﬂﬁ”ILﬁ]
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R1 Br

Rl
RS n cl RS
R NH, 0 (A) R Os _N<
3 R 3 Br H
“HR-R- R
4a :R =H,R =R = OCH s
1 2 3 3
4b :R =R =R = OCH, sa :R=R.=H
4c : R=HR+R =OCHO 5b :R =OCH, R =OBn R;
1 2 3 2 R

4d:R =H,R =0OBn,R = OCH
1 2 3 3

o~

5
6a :R =R =R =H,R =R =0CH
1 4 5 2 3 3
6b :R =R=R =0OCH,R=R =H
1 2 3 3 4 5
6c :R=R=R=H,R+R=0CHO
1 4 5 2 3 2

6d:R =H,R =R =0Bn,R =R =OCH
1 2 5 3 4 3

©
5
7a :R =R =R =H,R =R =0CH 8a :R =R =R =H,R =R =0CH 1:R =R=R=H,R=R=0CH
1 4 5 203 3 1 4 5 2 3 3 14 s 203 3
7b :R =R=R =OCH_,R =R_=H 8 :R =R =R =OCH_,R=R_=H 2:R =R =R =0OCH,R=R=H
12 3 34 s 12 3 374 s 12 03 374 s
7c : R=R=R=H,R+R=0CHO 8¢ :R=R=R=H,R+R=0CHO 3:R=R=R=H,R +R =0OCH O
1 4 s 203 2 1 4 s 23 2 14 s 203 2
8d:R =H,R =R _=0Bn,R =R =0CH 8d:R =H,R =R =0Bn,R=R=0CH_ 5c¢:R=H,R =R =0BnR =R =0CH
1 2 s 34 3 1 2 s 34 3 1 2 s 34 3

Reaction conditions: (A) 10% NaHCO,/ chloroform; (B) POCI,/ acetonitrile; (C) oxalyl chloride,

triethylamine/ chloroform; (D) Bu,SnH, ACCN/ dry toluene; (E) H,, Pd/C / ethanol.

HHUHMW 1 MITANUAT mff telisatin A (1), telisatin B (2), lettowianthine (3) 1ta¢ laurodionine (5)

NINAAI

ANADNINAIARI8IATEY Stuart Scientific SMP 2 Tl 1d1U5UA1 (uncorrected)
Ultraviolet spectra Ja0nai1saza1eli methanol ABIATD4 Hitachi U-3300 spectrophotometer

Infrared spectra JAA81ATY Perkin Elmer Spectrum GX FT-IR spectrophotometer lugﬂ
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CH,CL,-films 'H- az "C-NMR spectra JAR101AT09 Bruker AVANCE 300 spectrometer 11
AN 300 MHz d1%3U 'H ey 75 MHz dw5p “c Taeld cDCL, nag DMSO-4, lunnansdal
Wudiazareuaz 1y tetramethylsilane (14 internal standard High resolution mass spectra 9

A18I1AT99 Bruker Datonics micrOTOF mass spectrometer

2-(2-Bromophenyl)-N-(3,4-dimethoxyphenethyl)acetamide (6a): 938119823 acid chloride
Tag s 2-bromophenylacetic acid (15.0 g, 0.07 mol) (4ag amine (4a) (12.7 g, 0.07 mol) iR
workup 19e73UnA1A amide (6a) (22.0 g, 88.1%) 1HuveUFITIHABIGOUNGIANHANAIY
ethanol, mp 131-132 °C [lit." mp 127-129 °C]. 'H-NMR &: 2.71 (2H, apparent t, J=7.0 Hz, CH,),
3.47 (2H, apparent q, J=6.8 Hz, CH,), 3.66 (2H, s, CH,), 3.82 (3H, s, O-CH,), 3.85 (3H, s, O-
CH,), 5.58 (1H, s, NH), 6.60 (1H, dd, J=1.9, 8.1 Hz, Ar-H), 6.63 (1H, d, /=1.9 Hz, Ar-H), 6.72
(1H, d, J=8.1 Hz, Ar-H), 7.09-7.18 (1H, m, Ar-H), 7.22-7.30 (2H, m, Ar-H), 7.54 (1H, d, J=7.8
Hz, Ar-H). "C-NMR &: 34.99 (1), 40.81 (1), 43.99 (1), 55.82 (q), 55.91 (q), 111.32 (d), 111.79 (d),
120.58 (d), 124.94 (s), 127.92 (d), 129.04 (d), 131.10 (s), 131.63 (d), 133.03 (d), 134.79 (s),
147.60 (s), 148.98 (s), 169.48 (s).

2-(2-Bromophenyl)-V-(2,3,4-trimethoxyphenethyl)acetamide (6b): Tuieaudedild 6b
AuveaUadinaoI8eu (78.8%) HANMANANAIY ethanol, mp 92-93 °C. 'H-NMR &: 2.70
(2H, apparent t, /=6.7 Hz, CH,), 3.43 (2H, apparent q, J=6.4 Hz, CH,), 3.67 (2H, s, CH,), 3.79
(3H, s, 0-CH,), 3.83 (3H, s, O-CH,), 3.88 (3H, s, O-CH,), 5.83 (1H, br s, NH), 6.54 (1H, d, J=8.5
Hz, Ar-H), 6.72 (1H, d, J=8.5 Hz, Ar-H), 7.12-7.19 (1H, m, Ar-H), 7.25-7.33 (2H, m, Ar-H), 7.57
(1H, d, /=8.3 Hz, Ar-H). "C-NMR &: 29.47 (1), 40.91 (1), 44.05 (1), 56.01 (q), 60.75 (q), 60.92 (q),
107.42 (d), 124.46 (d), 124.69 (s), 125.10 (s), 127.89 (d), 128.97 (d), 131.78 (d), 133.05 (d),
134.91 (s), 142.19 (s), 151.74 (s), 152.59 (s), 169.58 (s).

2-(2-Bromophenyl)-N-(3,4-methylenedioxyphenethyl)acetamide (6¢): Musudenula 6c
o adMa0I80U (82.5%) NAIAANANAIY ethanol, mp 127-28 °C [lit. mp 128-130 °C].
'"H-NMR &: 2.65 (2H, apparent t, J=6.7 Hz, CH,), 3.42 (2H, apparent q, J/=6.7 Hz, CH,), 3.66 (2H,
s, CH,), 5.48 (1H, br s, NH), 5.91 (2H, s, O-CH,-0), 6.48 (1H, dd, J=1.6, 7.9 Hz, Ar-H), 6.55 (1H,

d, J=1.6 Hz, Ar-H), 6.65 (1H, d, J/=7.9 Hz, Ar-H), 7.11-7.19 (1H, m, Ar-H), 7.25-7.33 (2H, m,
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Ar-H), 7.56 (1H, d, J=7.8 Hz, Ar-H). “C-NMR &: 35.15 (1), 40.87 (1), 44.04 (1), 100.85 (1), 108.30
(d), 109.04 (d), 121.57 (d), 124.98 (s), 127.97 (d), 129.09 (d), 131.67 (d), 132.35 (s), 133.13 (d),
134.80 (s), 146.11 (s), 147.72 (s), 169.44 (s).

2-(5-Benzyloxy-2-bromo-4-methoxyphenyl)-N-(3-benzyloxy-4-methoxyphenethyl)acetamide
(6d): MuouRseld 6d 1Wuvoadadiianieou (86.1%) NEIANNANAIY ethanol, mp 122-
123 °C [lit." mp 138-139 °C]. 'H-NMR &: 2.61 (2H, apparent t, J=6.9 Hz, CH,), 3.37 (2H,
apparent q, J=6.8 Hz, CH,), 3.51 (2H, s, CH,), 3.83 (3H, s, O-CH,), 3.84 (3H, s, O-CH,), 5.07
(2H, s, Ph-CH,), 5.09 (2H, s, Ph-CH,), 5.34 (1H, br s, NH), 6.57 (1H, dd, J=2.0, 8.2 Hz, Ar-H),
6.69 (1H, d, J=2.0 Hz, Ar-H), 6.73 (1H, d, J=8.2 Hz, Ar-H), 6.79 (1H, s, Ar-H), 7.00 (1H, s, Ar-
H), 7.28-7.48 (10H, m, Ar-H). "C-NMR &: 34.87 (1), 40.65 (1), 43.55 (1), 56.04 (q), 56.22 (q),
71.05 (t), 71.11 (t), 111.94 (d), 114.66 (d), 115.42 (s), 116.06 (d), 116.39 (d), 121.33 (d), 126.43
(s), 127.41 (d), 127.47 (d), 127.88 (d), 128.11 (d), 128.54 (d), 128.62 (d), 130.99 (s), 136.36 (s),
137.09 (s), 147.75 (s), 148.24 (s), 148.41 (s), 149.67 (s), 169.77 (s).

1-(2-Bromobenzyl)-6,7-dimethoxy-3,4-dihydroisoquinoline (7a): lﬁ?ﬂhiﬂ&lﬂﬁﬁ?& Bischler-
Napieralski 18 7a Wuveudedimaesoeu (3.9 g 75.8%), mp 95-96 °C [lit." mp 93-95 °C]
wuh 7a 118 Lhades SahlUhfAsedetufl. 'HNMR & 2.67 QH, t, J~7.6 Hz, CH,),
3.73 (2H, t, J=7.6 Hz, CH,), 3.79 (3H, s, 0-CH,), 3.88 (3H, s, O-CH,), 4.20 (2H, s, Ar-CH,), 6.67
(1H, s, Ar-H), 6.91 (1H, s, Ar-H), 7.05 (1H, dt, /=17, 7.6, Ar-H), 7.18 (1H, dt, J=1.3, 7.6 Hz, Ar-
H), 7.27 (1H, dd, J=1.7, 7.6 Hz, Ar-H), 7.56 (1H, dd, J=1.3, 7.9 Hz, Ar-H). "C-NMR &: 25.73 (1),
42.53 (1), 47.29 (1), 55.92 (q), 56.16 (q), 109.15 (d), 110.25 (d), 121.41 (s), 124.54 (s), 127.62 (s),
128.18 (s), 130.21 (d), 131.59 (s), 132.78 (d), 137.66 (s), 147.43 (s), 150.76 (s), 165.08 (s).

1-(2-Bromobenzyl)-5,6,7-trimethoxy-3,4-dihydroisoquinoline (7b): Tushwesdednuld 7o
<3| A A = ' a a A 1

Huveaniadvaosssulullsmanananinon 100%. 'H-NMR §: 2.67 (2H, t, J=7.6 Hz, CH,-
4),3.71 (2H, t, J=7.6 Hz, CH,-3), 3.78 (3H, s, O-CH,), 3.83 (3H, s, O-CH,), 3.88 (3H, s, O-CH,),
4.19 (2H, s, Ar-CH,), 6.78 (1H, s, H-8), 7.01-7.09 (1H, m, Ar-H), 7.15-7.20 (1H, m, Ar-H), 7.26-
7.30 (1H, m, Ar-H), 7.55 (1H, dd, J=1.3, 7.9 Hz, Ar-H). "C-NMR &: 18.99 (1), 42.58 (t), 47.09 (1),
56.19 (q), 60.83 (q), 60.88 (q), 105.63 (d), 124.09 (s), 124.46 (s), 124.52 (s), 127.61 (d), 128.19
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(d), 130.23 (d), 132.77 (d), 137.63 (s), 144.17 (s), 149.88 (s), 151.69 (s), 164.68 (s).

1-(2-Bromobenzyl)-6,7-methylenedioxy-3,4-dihydroisoquinoline (7c): Tuieaudediuld
7¢ Wuveuiadinanioou (42.1%) NEINNNANAIY benzene-hexane, mp 121-122 °C [lit.” mp
121-123 °C]. 'H-NMR 8: 2.60 (2H, t, J=7.6 Hz, CH,), 3.65 (2H, t, J=7.6 Hz, CH,), 4.09 (2H, s,
Ar-CH,), 5.86 (2H, s, O-CH,-0), 6.61 (1H, s, Ar-H), 6.89 (1H, s, Ar-H), 6.98-7.06 (1H, m, Ar-H),
7.12-7.22 (1H, m, Ar-H), 7.52 (1H, dd, J=1.0, 7.8 Hz, Ar-H). PC-NMR &: 26.33 (t), 42.55 (t),
47.09 (t), 101.31 (t), 106.02 (d), 107.98 (d), 122.77 (s), 124.79 (s), 127.50 (d), 128.14 (d), 130.30
(d), 132.79 (d), 133.38 (s), 137.55 (s), 146.44 (s), 149.08 (s), 164.65 (s).

1-(5-Benzyloxy-2-bromo-4-methoxybenzyl)-6-benzyloxy-7-methoxy-3,4-dihydroisoquinoline
7d): Juinesdedduld 7d Wuvewdadmaeeou (56.4%) MEIWNHANAIY ethanol, mp
95-96 °C. 'H-NMR &: 2.46 (2H, t, J=7.6 Hz, CH,), 3.62 (2H, t, J/=7.6 Hz, CH,), 3.81 (3H, s, O-
CH,), 3.84 (3H, s, O-CH,), 4.12 (2H, s, Ar-CH,), 5.03 (2H, s, Ph-CH,), 5.17 (2H, s, Ph-CH,), 6.64
(1H, s, Ar-H), 6.81 (1H, s, Ar-H), 6.93 (1H, s, Ar-H), 7.04 (1H, s, Ar-H), 7.18-7.48 (10H, m, Ph-
H). "C-NMR 8: 25.59 (t), 41.81 (1), 46.92 (1), 56.21 (q), 56.32 (q), 70.82 (t), 70.94 (1), 109.83 (d),
112.30 (d), 114.61 (s), 114.90 (d), 115.77 (d), 121.42 (s), 127.09 (d), 127.20 (d), 127.78 (d),
128.06 (d), 128.44 (d), 128.67 (d), 129.24 (s), 131.42 (s), 136.62 (s), 140.72 (s), 147.67 (s),
147.99 (s), 148.97 (s), 150.16 (s), 165.82 (s).

1-(2-Bromophenyl)-5,6-dihydro-8,9-dimethoxypyrrolo[2,1-a]isoquinoline-2,3-dione (8a):
Aoy 9 A oxalyl chloride (0.2 mL) adluasazane 7a (359 mg, 1 mmol), triethylamine (0.3 mL)

{o o 1A a 4 a < 1 o a
Tu chiroform (10 mL) fifdeniuegiguirgiides Weduass niuaedn 3 $2lue Aw
Y Y

chloroform (20 mL) ad'll miudesu chloroform Ae 5% hydrochloric acid (4 X 50 mL), 1
50 mL) i llszmemeldanudud]d 8a Wunanduaady (245.9 mg, 59.5%) Ha

ANHANAY ethanol, mp 195-196 °C [lit.” mp 176-178 °C]. UV A__ (MeOH) nm (log &): 203

max

(4.36), 226sh (4.12), 262 (3.76), 322 (3.65). IR v__ (film) om 2937, 2843, 1744, 1699, 1594,

1575, 1515, 1472, 1428, 1398, 1337, 1312, 1291, 1270, 1225, 1187, 1101, 1034, 987, 865, 798,
735, 682; "H-NMR &: 3.10 (2H, t, J=6.3 Hz, CH,), 3.29 (3H, s, O-CH,), 3.89 (2H, t, J/=6.3 Hz,

CH,), 3.95 (3H, s, O-CH,), 6.66 (1H, s, Ar-H), 6.77 (1H, s, Ar-H), 7.22-7.29 (1H, m, Ar-H), 7.29-
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7.34 (1H, m, Ar-H), 7.37-7.44 (1H, m, Ar-H), 7.70 (1H, dd, J=0.9, 8.0 Hz, Ar-H). "C-NMR §&:
28.37 (1), 36.37 (1), 55.17 (q), 56.27 (q), 107.80 (s), 111.29 (d), 116.68 (s), 125.82 (s), 128.06 (d),
129.96 (d), 132.41 (s), 132.83 (d), 133.09 (s), 133.17 (d), 148.14 (s), 153.80 (s), 158.35 (s),
158.50 (s), 181.59 (s). HRMS (ESI-TOF) caled for C,H,BrNO, (IM+H']) = 414.0335, Found

414.0438.

1-(2-Bromophenyl)-5,6-dihydro-7,8,9-trimethoxypyrrolo[2,1-a]isoquinoline-2,3-dione  (8b):
Tushuesdeaduld b fluvewdeduasdy (68.2%) 1amsiliuignilasis alumina
column chromatoraphy 19 dichloromethane fludwe mp 69-70 °C. UV (MeOH) A (log &):

203 (4.66), 226sh (4.38), 258 (3.95), 332 (3.93). IR v__ (film) om 2939, 2837, 1746, 1702, 1592,

1576, 1467, 1425, 1397, 1342, 1298, 1246, 1182, 1109, 1024, 986, 939, 914, 845, 752; 'H-NMR
8: 3.00-3.20 (2H, m, CH,), 3.27 (3H, s, O-CH,), 3.73-3.93 (2H, m, CH,), 3.88 (3H, s, O-CH),),
3.94 3H, s, 0-CH,), 6.53 (1H, s, Ar-H), 7.23-7.32 (2H, m, Ar-H), 7.35-7.44 (1H, m, Ar-H), 7.71
(1H, dd, J=0.9, 8.0 Hz, Ar-H). "C-NMR &: 21.67 (1), 36.19 (1), 55.21 (q), 61.08 (q), 61.12 (q),
105.68 (s), 108.53 (d), 108.64 (s), 119.38 (s), 125.48 (s), 125.77 (s), 128.08 (d), 130.03 (d),
132.25 (s), 132.70 (d), 133.21 (d), 147.02 (s), 150.56 (s), 152.24 (s), 158.07 (s), 182.05 (s).

HRMS (ESI-TOF) calcd for C, H,,BrNO; ([M+H+]) =444.0441, Found 444.0519.

1-(2-Bromophenyl)-5,6-dihydro-8,9-methylenedioxypyrrolo[2,1-a]isoquinoline-2,3-dione (8¢):
Tuieudedduld s Wundnduaudy (47.7%) HEIMANANAIY ethanol, mp 226-227 °C. UV
(MeOH) A, nm (log €): 203 (4.64), 236sh (4.18), 261sh (3.88), 284 (3.77), 320 (3.67), 388

(3.64). IR v__(film) cm : 3056, 2906, 1744, 1698, 1608, 1568, 1505, 1467, 1403, 1378, 1338,

1316, 1286, 1249, 1181, 1036, 938, 868, 748, 736; 'H-NMR &: 3.07 (2H, t, J=6.3 Hz, CH,), 3.77-
3.94 (2H, m, CH,), 6.00 (2H, AB q, J=1.1 Hz, O-CH,-0), 6.56 (1H, s, Ar-H), 6.79 (1H, s, Ar-H),
7.23-7.31 (2H, m, Ar-H), 7.36-7.42 (1H, m, Ar-H), 7.66-7.71 (1H, m, Ar-H). "C-NMR &: 29.24
(1), 36.20 (1), 102.25 (1), 108.23 (s), 108.50 (d), 109.28 (d), 118.23 (s), 125.35 (s), 128.14 (d),
130.13 (d), 131.68 (s), 132.43 (d), 133.43 (d), 135.17 (s), 147.37 (s), 152.47 (s), 157.94 (s),
158.10 (s), 181.94 (s). HRMS (ESI-TOF) calcd for C H,,BrNO, (IM+H']) = 398.0022, Found

397.9895.
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8-(Benzyloxy)-1-(5-benzyloxy-2-bromo-4-methoxyphenyl)-5,6-dihydro-9-methoxypyrrolo
[2,1-alisoquinoline-2,3-dione (8d): TuihwauRedtuld sd Wunanduaady (75.6%) 1nms
triturated 20 ethanol, mp 155-156 °C. UV (MeOH) A nm (log &): 207 (4.87), 237sh (4.41),

257sh (4.11), 285 (3.95), 320 (3.90), 388 (3.87). IR v (film) cm " : 2937, 2843, 1744, 1699, 1594,

1575, 1515, 1472, 1428, 1398, 1337, 1312, 1291, 1270, 1225, 1187, 1101, 1034, 987, 865, 798,
735, 689; '"H-NMR &: 3.01 (2H, t, J=6.3 Hz, CH,), 3.30 (3H, s, O-CH,), 3.68-3.77 (2H, m, CH,),
3.89 (3H, s, O-CH,), 5.08 (2H, AB q, J/=12.0 Hz, Ph-CH,), 5.22 (2H, s, Ph-CH,), 6.70 (1H, s, Ar-
H), 6.77 (1H, s, Ar-H), 6.81 (1H, s, Ar-H), 7.17 (1H, s, Ar-H), 7.30-7.50 (10H, m, Ph-H). -
NMR &: 28.38 (1), 36.35 (1), 55.30 (q), 56.47 (q), 70.93 (t), 71.24 (t), 107.74 (s), 111.70 (d),
112.76 (d), 116.33 (d), 116.57 (s), 117.02 (s), 117.29 (d), 123.81 (s), 127.26 (d), 127.47 (d),
128.11 (d), 128.43 (d), 128.55 (d), 128.84 (d), 132.52 (s), 135.65 (s), 136.24 (s), 148.04 (s),

148.54 (s), 150.48 (s), 152.89 (s), 158.20 (s), 158.46 (s), 182.00 (s).

Telisatin A (1) foY J VAT AYVDY 1,1’-azobis(cyclohexanecarbonitrile) (245.0 mg, 1.0
mmol), tributyltin hydride (1.2 mg, 4.0 mmol) 1 toluene (20 mL) adluaisazaouod 8a (413.0
mg, 1.0 mmol) 1 toluene (20 mL) NMAY reflux 0g Tasldarlumsiaunssaz 5 mL S1um

09; I~ o 3 1 o o [ <;
4 asutlunar 2 ¥ Tua 91MTU reflux @090 8 2109 udnh ldszmeneldanuaudrldveq

9 Y
A A v

nilaaiea 18y acetontrile (40 mL) #A2819A78 hexane (2 X 30 mL) ¥1%U acetonitrile 19

Y 9 . o . Y v o Y A ad £
LUNRIY anhydrous sodium sulfate mﬂuum”lﬂwmﬁlma%mmwum "lmlawuﬂﬁmma BN

Y a P2

ANNANF1810 cthanol 18 1 Wundnduaadi (109.4 mg) 11 filtrate v1iens WS anslne3s
silica gel column chromatography T4 hexane-ethyl acetate Wudre1d 1 dunanduaududn
(0.5 mg) 59014 1 (109.9 mg, 33.0%), mp 234-235 °C [lit.' mp 238-239 °C]. UV (MeOH) A __
nm (log €): 207 (4.03), 257 (4.26), 284sh (3.60), 322 (3.70), 336 (3.80), 352sh (3.56); IR v__
(film) cm : 2925, 1748, 1701, 1605, 1584, 1531, 1462, 1423, 1386, 1306, 1261, 1195, 1149, 1131,
1112, 1037, 969, 924, 802, 759; 'H-NMR §&: 3.35 (2H, t, J=6.5 Hz, CH,), 3.95 (3H, s, O-CH,),
3.97 (2H, t, J=6.5 Hz, CH,), 4.10 (3H, s, O-CH,), 7.17 (1H, s, H-3), 7.46-7.54 (1H, m, H-10),
7.60-7.67 (1H, m, H-9), 8.63 (1H, dd, J=1.5, 8.0 Hz, H-8), 9.41 (1H, br d, J=8.5 Hz, H-11); Pc-
NMR 8: 27.68 (1), 36.53 (t), 56.62 (q), 59.99 (q), 103.17 (s), 112.18 (s), 112.29 (d), 123.76 (d),
125.62 (d), 125.87 (s), 127.56 (s), 128.33 (d), 129.21 (d), 129.35 (s), 130.75 (s), 146.65 (s),

153.36 (s), 157.15 (s), 160.34 (s), 179.98 (s); HRMS (ESI-TOF) calcd for C,,H,,NO, (IM+H]) =
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334.1074, Found 334.1125.

Telisatin B (2) lusiwoudednuld 2 flundnduaudundinnwanaie ethanol 1az91nIs
silica gel column chromatography (30.0%). mp 218-219 °C [lit." mp 221-222 °C]. UV (MeOH) A
e N (log €): 203 (4.33), 223sh (4.26), 257 (4.59), 318sh (3.99), 329 (4.07); IR v, (film) cm
2942, 2864, 1749, 1716, 1702, 1619, 1607, 1579, 1527, 1515, 1452, 1406, 1389, 1323, 1146,
1125, 1071, 1033, 973, 814, 757, 'H-NMR §&: 3.33 (2H, t, J=6.5 Hz, CH,), 3.91 (2H, t, J=6.5 Hz,
CH,), 401 (3H, s, O-CH,), 4.03 (3H, s, O-CH,), 4.14 (3H, s, O-CH,), 7.45-7.55 (1H, m, H-10),
7.56-7.64 1H, (m, H-9), 8.60 (1H, dd, J=1.3, 8.0 Hz, H-8), 9.37 (1H, br d, J=8.5 Hz, H-11), "C-
NMR &: 21.21 (1), 36.14 (1), 60.48 (q), 61.30 (q), 61.47 (q), 104.17 (s), 114.14 (s), 121.18 (s),
123.66 (d), 125.78 (d), 126.11 (s), 126.38 (s), 126.63 (s), 127.53 (d), 128.71 (d), 150.16 (s),
152.03 (s), 152.16 (s), 152.58 (s), 159.86 (s), 180.69 (s); HRMS (ESI-TOF) calcd for C,H,,NO,

(IM+H']) = 364.1179, Found 364.1231.

Lettowianthine (3) Jusihueufonnu'ld 3 unanduaudurdinnnanaie ethanol HAZINIT
silica gel column chromatography (34.0%), mp 294-295 °C (dec.) [lit.2 mp 314-317 °C (dec.)],

[lit.4 mp 265-267 °C]. UV (MeOH) A nm (log &): 203 (4.37), 212sh (4.29), 247sh (4.07), 257sh

a:

(4.04), 287 (3.64), 335 (3.51), 353 (3.28); IR v___(film) em 2923,2093, 1737, 1695, 1622, 1610,

1581, 1530, 1506, 1450, 1417, 1301, 1253, 1222, 1176, 1151, 1122, 1050, 927, 867, 749; 'H-
NMR 0: 3.29 (2H, t, J=6.2 Hz, CH,), 3.93 (2H t, J=6.2 Hz, CH,), 6.35 (2H, s, O-CH,-0),; 7.09
(1H, s, H-3), 7.48 (1H, t, J=7.2 Hz, H-10), 7.61 (1H, t, J/=6.9 Hz, H-9), 8.55 (1H, br d, J=7.6 Hz,
H-8), 8.80 (1H, br d, J=8.6 Hz, H-11); “C-NMR &: 27.51 (1), 36.66 (1), 102.35 (t), 103.10 (s),
109.23 (d), 112.46 (s), 119.90 (s), 123.60 (s), 124.45 (s), 125.35 (d), 126.83 (s), 127.62 (d),
129.33 (d), 129.61 (s), 143.08 (s), 151.55 (s), 153.68 (s), 160.33 (s), 179.92 (s); HRMS (ESI-

TOF) caled for C ;H, NO, (IM+H ) = 318.0761, Found 318.0666.

. . . o = [ Y < = A 9 @ = 9
2,9-Dibenzyloxylaurodionine (5¢): Tushesdednuld sec Wunanduaudundinnnanaie
ethanol 11829103F silica gel column chromatography (32.3%), mp 255-256 °C. UV (MeOH) A

_nm (log €): 207 (4.21), 226 (4.15), 287sh (3.94), 344 (3.93); IR v,___(film) cm : 2925, 2849,

ma max

1746, 1698, 1622, 1587, 1531, 1464, 1444, 1428, 1372, 1288, 1248, 1232, 1111, 1088, 1027, 968,
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739, 699; '"H-NMR &: 3.29 (2H, t, J=6.3 Hz, CH,), 3.93 (2H, t, J=6.3 Hz, CH,), 3.99 (3H, s, O-
CH,), 4.04 (3H, s, O-CH,), 5.34 (2H, s, Ph-CH,), 5.37 (2H, s, Ph-CH,), 7.16 (1H, s, H-3), 7.30-
7.64 (10H, m, Ph X 2), 8.16 (1H, s, H-8), 9.05 (1H, s, H-11). “C-NMR &: 27.65 (1), 36.52 (),
55.84 (q), 60.24 (q), 70.63 (1), 71.43 (1), 103.19 (s), 105.75 (d), 109.76 (d), 111.86 (s), 113.11 (d),
120.21 (s), 122.99 (s), 127.37 (d), 128.04 (d), 128.09 (d), 128.45 (d), 128.61 (d), 128.87 (d),
129.18 (s), 130.46 (s), 136.06 (s), 136.41 (s), 145.86 (s), 147.73 (s), 150.12 (s), 151.62 (s), 155.62
(s), 160.29 (s), 180.32 (s).

ANuNeenWluMSFUATIZH laurodionine (5): 11UHATe1 catalytic hydrogenation UYDIVDI
WENUDI Sc¢ (16.0 mg, 25.6 mmol), 10%Pd/C (16.0 mg) 11 ethanol (10 mL) ttag ethyl acetate
(10 mL) funan 48 #2734 91MTUNT04 catalyst 900 UEITZING filtrate MoTEANUEIAE
vouehmaduionnnand187e ethanol Iifenskaasanifuveufdihnma (1.2 mg,
80.3%)  IAM5AATIZHToYA 'H-NMR,’C-NMR, 'H-'H COSY, HMQC uaz HMBC
correlations W‘]Jﬁﬁﬁﬂﬁ@]ﬁﬂl"ﬁﬁﬂ 6a,7-dihydrolaurodionine, 'H-NMR &: 3.23 (2H, t, J=6.3 Hz,
CH,-4), 3.60-3.73 (1H, m, H-5), 3.90 (3H, s, O-CH,), 3.98 (3H, s, O-CH,), 3.90-3.98 (1H, m, H-
5),5.32 (1H, s, H-7), 6.32 (1H, s, H-6a), 7.15 (1H, s, Ar-H), 7.41 (1H, s, Ar-H), 9.00 (1H, s, Ar-
H); "C-NMR &: 27.32 (1), 36.92 (1), 55.75 (q), 59.67 (q), 71.75 (d), 107.55 (d), 109.83 (d), 111.19
(s), 111.74 (s), 116.01 (d), 119.38 (s), 124.44 (s), 126.40 (s), 127.94 (s), 134.66 (s), 142.28 (s),
146.11 (s), 147.69 (s), 150.30 (s), 177.94 (s).

*M352YANUI carbon 89 uitivou
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WNaN13INAay

MIFUATIZH hernanymphine (1)

dmTumsduns1e¥ hernanymphine (1) 10101 acid (4) WM RATeIAY amine (3)
1% amide (6a) Gf'ﬁﬁmg]ﬁ?&ﬂ Bischler-Napieralski I dihydroisoquinoline (7a) reduction Ud
7a 978 sodium borohydride 1% tetrahydroisoquinoline (8a) §0ﬁ1ﬂﬁﬁ§ﬂ1ﬁﬂ trifluoroacetic
anhydride 1% N-trifluoroacetamide (9a) Lﬁ@ﬁ”l 9a 11N 1ﬂ§ﬁ?mﬁu tributyltin hydride t1a1g 1,1'-
azobis(cyclohexanecarbonitrile) 1% N-triluoroacetylnoraporphine  (10a) (34.9%) as®1T
hydrogenolysis (9¢) ﬁﬁqmm‘fuﬁwﬂﬁﬁ?mﬁﬁﬂ protecting group U®J 10a & noraporphine

(11a) G?Q‘ﬁ”lﬂﬁ N381 oxidation NI Fremy’s salt i hernanymphine (1)

aNuNeNMIUMITUATIZH clemaine (2)

Lﬁ'@ 3 v‘irﬂﬁﬁ?m i 5 19 amide (6b) é’ﬁ‘ﬁﬂf}ﬁ?&n Bischler-Napieralski i
dihydroisoquinoline (7b) reduction U84 7b A8 sodium borohydride i tetrahydroisoquinoline
(8b) Gfﬂ‘ﬁ”lﬂﬁﬁ?ﬂ”lﬁﬂ trifluoroacetic anhydride i N-trifluoroacetamide (9b) Lﬁ'ﬂﬁ”l 9b W1
ﬂﬁﬁ?mﬁ’u tributyltin  hydride 4o 1,1'-azobis(cyclohexanecarbonitrile) 1% N-triluoro-
acetylnoraporphine (10b) (35.8%) 1a2 @13 hydrogenolysis (9d) wﬁwmifuﬂﬁﬁmﬁﬁ?mﬁﬁﬂ
protecting group U934 10b 18 noraporphine (11b) éqﬁwﬂﬁﬁ’?m oxidation N1J Fremy’s salt 9 7-
oxoaporphine (12b) AU Ne811UN3111YAT81 reduction Y89 12b Tag NaBH,, LiAIH, tay
7% catalytic hydrogenation U934 12b Lﬁﬂiﬁﬁlﬁ} 7-hydroxy-3-methoxyaporphine (13b) galy

o
szavwaduse

Y
v v

Aav dyd 0o < =~ [ 4 .
ﬂﬂuuiﬂiﬂﬂ15'ﬁ]ﬂuﬂ\iﬂ§$ﬁﬂWﬂﬁ1liﬁ]lWﬂ\1ﬂ15ﬁ\1!ﬂ51$W hernanymphine (1)
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a:R, +R,=0CH,0

b:R,=R,=H
Reaction conditions: (A) 10% NaHCO,/ chloroform; (B) refluxed/ xylene; (C) POCl,/ benzene;
(D) NaBH,/ ethanol; (E) (CF,CO),0, Et,N/ chloroform; (F) Bu,SnH, ACCN/ dry toluene; (G)

K,CO,/ methanol-water; (H) Fremy’s salt; (I) H,, Pd/C/ ethanol or NaBH, or LAH; (J) Mel

UHUMN 1 NMITUATIZH hernanymphine (1) 18 clemaine (2)
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N1INAADY
v Y A . . Aan Y (v 1
ANABULNAIIAAIYATON Stuart Scientific SMP 2 Tﬂﬂllhlﬂﬂi‘ﬂm (uncorrected)
Ultraviolet spectra Jaanesaza1elu methanol AI8IATBY Hitachi U-3300 spectrophotometer
Infrared spectra JAA81ATY Perkin Elmer Spectrum GX FT-IR spectrophotometer 1ugﬂ
CH,Cl-films 'H- uaz "C-NMR spectra JaA81AT09 Bruker AVANCE 300 spectrometer i
AMWA 300 MHz d%5D 'Huag 75 MHz dwsy “c Tagld cDCl, nag DMSO-4, lunnsdl

I ) 1<
Wudhazae uazly tetramethylsilane 111 internal standard

3-Methoxyphenethylamine (3): w3 Taelsy 3-methoxy-/nitrostyrene (68.0 g, 0.4 mol) Lag
lithium aluminium hydride (50.0 g) Y11 workup Tae3s1nald 3 Lﬂumaqwﬁﬂﬁﬁmm (404 g,
70.4%). 'H-NMR &: 2.72 (2H, t, J=6.8 Hz, CH,), 2.96 (2H, dt, /=0.8 Hz, CH,), 3.79 (3H, s, O-
CH,), 6.73-6.82 (3H, m, Ar-H), 7.18-7.25 (1H, m, Ar-H); “C-NMR §&: 40.00 (t), 43.37 (1), 55.12
(@), 111.42 (d), 114.60 (d), 121.21 (d), 129.43 (d), 141.39 (s), 159.70 (s).

2-(2-Bromo-4,5-methylenedioxyphenyl)-/V-(3-methoxyphenethyl)acetamide (6a): Reflux U4
WaUUD3 acid (4) (22.2 g, 90.0 mmol) LA amine (3) (13.0 g, 90.0 mmol) Tu xylene (150 mL)
Wua 24 2149 #28 Dean-Stark trap 133911 workup Ta8351nA 14 6a Hlunandu (233 g,

69.3%) NAINNHANAY ethanol, mp 118-120 °C. UV A_ (MeOH) nm (log &): 225sh (4.11), 241

max

(3.97), 273sh (3.93), 281 (3.97), 294 (3.99), 327 (3.82). IR v__ (film) om 3583, 3413, 3302,

3079, 3006, 2918, 2835, 1652, 1645, 1602, 1584, 1542, 1504, 1481, 1455, 1434, 1409, 1339,
1316, 1259, 1233, 1166, 1153, 1116, 1037, 968, 924, 863, 833, 780, 695, 665 cm’. 'H-NMR &:
2.74 (2H, apparent t, J=6.8 Hz, CH,), 3.48 (2H, apparent q, /=6.8 Hz, CH,), 3.56 (2H, s, CH,),
3.78 (3H, s, O-CH,), 5.46 (1H, br s, NH), 5.98 (2H, s, O-CH,-0), 6.65-6.84 (4H, m, Ar-H), 6.98
(1H, s, Ar-H), 7.12-7.17 (1H, m, Ar-H). “C-NMR &: 35.49 (), 40.57 (t), 43.84 (1), 55.16 (q),
101.94 (t), 110.95 (d), 111.82 (d), 112.93 (d), 114.45 (d), 115.31 (s), 121.05 (d), 127.51 (s),

129.59 (d), 140.21 (s), 147.73 (s), 147.90 (s), 159.81 (s), 169.61 (s).

2-(2-Bromophenyl)-N-(3-methoxyphenethyl)acetamide (6b): 19383 1A827F acid chloride 19e
14 2-bromophenylacetic acid (23.5 g, 110.0 mmol) 8¢ amine (3) (15.0 g, 100.0 mmol) N

workup 1083510 18 6b 1luveudadimaetoou (26.9 g 77.8%) NEIANHANAIY ethanol, mp
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85-87 °C. 'H-NMR &: 2.73 (2H, apparent t, J/=6.8 Hz, CH,), 3.49 (2H, apparent q, J=6.8 Hz,
CH,), 3.68 (2H, s, CH,), 3.78 (3H, s, O-CH,), 5.40 (1H, br s, NH), 6.62-6.76 (3H, m, Ar-H), 7.11-
7.19 2H, m, Ar-H), 7.25-7.31 (2H, m, Ar-H), 7.56 (1H, d, J=7.8 Hz, Ar-H). “C-NMR 8: 35.50
(t), 40.64 (t), 44.04 (t), 55.14 (q), 111.83 (d), 114.38 (d), 121.00 (d), 124.97 (s), 127.96 (d),
129.07 (d), 129.58 (d), 131.66 (d), 133.11 (d), 134.75 (s), 140.21 (s), 159.76 (s), 169.48 (s).

1-(2-Bromo-4,5-methylenedioxybenzyl)-6-methoxy-3,4-dihydroisoquinoline (7a): w3onlay
1UfA301 Bischler-Napieralski 14 7a Fuvoadadinma (119 g 84.3%), mp 122-124 °C
WU dihydroisoquinoline ﬁ'"lé"laimﬁﬂﬁﬂiﬂﬂﬁﬂﬁﬁ?mdaﬁuﬁ '"H-NMR &: 2.72 (2H, t,
J=1.4 Hz, CH,), 3.72 (2H, t, J=7.4 Hz, CH,), 3.81 (3H, s, O-CH,), 4.07 (2H, s, CH,), 5.89 (2H, s,
0-CH,-0), 6.69-6.77 (3H, m, Ar-H), 7.01 (1H, s, Ar-H), 7.38 (1H, d, J/=8.4 Hz, Ar-H). “C-NMR
0: 26.65 (1), 42.11 (t), 46.95 (1), 55.32 (q), 101.61 (t), 109.81 (d), 111.95 (d), 112.64 (d), 113.05
(d), 114.68 (s), 122.10 (s), 127.44 (d), 130.58 (s), 140.15 (s), 147.05 (s), 147.40 (s), 161.31 (s),
165.31 (s).

1-(2-Bromobenzyl)-6-methoxy-3,4-dihydroisoquinoline (7b): Tuieudendiuld 7o 1Wuves
wiladihmaluSinamaraafon 100% uaznuh 7o 718 liadess o llinlgasese
Uil 'H-NMR &: 2.69 (2H, t, J=7.4 Hz, CH,), 3.70 (2H, t, J=8.0 Hz, CH,), 3.75 (3H, s, O-CH)),
4.14 (2H, s, CH,), 6.66-6.74 (2H, m, Ar-H), 6.98-7.10 (1H, m, Ar-H), 7.11-7.25 (2H, m, Ar-H),
7.34 (1H, d, J=9.3 Hz, Ar-H), 7.53 (1H, d, J=9.0 Hz, Ar-H). “C-NMR &: 26.70 (), 42.42 (1),
47.14 (1), 55.29 (q), 111.91 (d), 113.08 (d), 122.33 (s), 124.81 (s), 127.31 (d), 127.48 (d), 128.05
(d), 130.36 (d), 132.75 (d), 137.87 (s), 140.10 (s), 161.19 (s), 164.89 (s).

1-(2-Bromo-4,5-methylenedioxybenzyl)-6-methoxy-1,2,3,4-tetrahydroisoquinoline (8a):

w303 Ta1% sodium borohydride 18 8a iTuvesniladinanidou (8.3 g 82.2%). UV A__

X

(MeOH) nm (log &): 229.84sh, 287.11, 299.00sh, 320.83sh, 382.50. IR v__ (film) om 3736,

3583, 3326, 2907, 2834, 2070, 1861, 1609, 1584, 1504, 1477, 1408, 1388, 1378, 1352, 1319,
1253, 1234, 1155, 1115, 1038, 964, 932, 903, 862, 836, 775, 736, 701, 674, 665. 'H-NMR &:
2.73-2.98 (3H, m, H-4 X 2 uag H-3), 3.15-3.29 (2H, m, H-5B tta¢ H-3), 3.59 (1H, q, J=6.9 Hz,

H-5a), 3.76 (3H, s, 0-CH,), 4.19 (1H, dd, J=2.9, 10.3 Hz, H-1), 5.91 (2H, s, O-CH,-0), 6.62 (1H,
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d, J=2.4 Hz, H-5), 6.73 (1H, dd, J=2.4, 8.5 Hz, H-7), 6.75 (1H, s, Ar-H), 7.01 (1H, s, Ar-H), 7.20
(1H, d, J=8.5 Hz, H-8). “C-NMR &: 30.13 (1), 40.03 (1), 42.80 (1), 54.99 (d), 55.19 (q), 101.74 (1),
111.27 (d), 112.51 (d), 112.90 (d), 113.63 (d), 114.91 (s), 127.57 (d), 130.74 (s), 131.63 (s),
136.32 (s), 147.16 (s), 147.34 (s), 157.85 (s).

1-(2-Bromobenzyl)-6-methoxy-1,2,3,4-tetrahydroisoquinoline (8b): Tushwesdsanuld sb
I A A A 1

Huvoaniadyaod (19.0 g, 99.6%). H-NMR §: 2.73-2.83 (2H, m, CH,), 2.83-2.97 H, m,
CH,), 3.15-3.20 (1H, m, H-3p), 3.75 (3H, s, CH,), 3.76 (1H, dd, J=3.3, 13.6 Hz, H-3a), 4.26 (1H,
dd, J=3.3, 10.4 Hz, H-1), 6.63 (1H, d, J=2.5, H-5), 6.74 (1H, dd, J=2.5, 8.5 Hz, H-7), 7.04-7.12
(1H, m, Ar-H), 7.20-7.29 (3H, m, Ar-H), 7.56 (1H, d, J=7.9 Hz, Ar-H). "C-NMR &: 30.26 (1),
40.12 (1), 43.10 (1), 54.77 (d), 55.24 (q), 112.27 (d), 113.68 (d), 124.97 (s), 127.48 (d), 127.64 (d),
128.28 (d), 130.93 (s), 131.99 (d), 133.13 (d), 136.43 (s), 138.81 (s), 157.89 (s).

1-(2-Bromo-4,5-methylenedioxybenzyl)-6-methoxy-2-trifluoroacetyl-1,2,3,4-tetrahydroiso-
quinoline (9a): w3enTaald trifluoroacetic anhydride (33.85 g), 8a (9.64 g, 25.7 mmol) tLlag
triethylamine (26.1 g) 911 workup 1ag35UnA4 9a (8.5 g, 70.2%) iHuveuTadinaoidounds
ANKNANAIY ethanol, mp 147-148 °C. 'H-NMR §: 2.81-2.91 (IH, m, CH,-4), 2.92-3.00 (1H, m,
CH,), 3.05 (1H, dd, J=9.2, 14.0 Hz, CH,), 3.29 (1H, dd, J=5.2, 14.0 Hz, CH,), 3.68-3.78 (1H, m,
H-3P), 3.79 (3H, s, O-CH,), 3.97-4.07 (1H, m, H-3a), 5.75 (1H, dd, J=5.2, 9.2 Hz, H-1), 5.94
(2H, AB q, J=1.3 Hz, O-CH,-0), 6.61 (1H, s, Ar-H), 6.65 (1H, d, J/=2.6 Hz, Ar-H), 6.77 (1H, dd,
J=2.6, 8.6 Hz, Ar-H), 6.97 (1H, s, Ar-H), 7.05 (1H, d, J=8.6 Hz, Ar-H). “C-NMR (both
conformers) O: 27.85 (t), 29.48 (t), 39.98 (t), 40.03 (1), 41.68 (t), 42.53 (t), 54.07 (d), 55.31 (q),
101.75 (1), 110.52 (d), 112.72 (d), 112.88 (d), 113.08 (d), 113.21 (d), 113.54 (d), 114.57 (s),
115.49 (s), 118.39 (s), 122.21 (s), 126.99 (s), 127.95 (d), 128.49 (d), 129.42 (s), 134.15 (s), 147.31
(d), 147.42 (s), 155.86 (s), 158.62 (s).

1-(2-Bromobenzyl)-6-methoxy-2-trifluoroacetyl-1,2,3,4-tetrahydroisoquinoline (9b): Tuih-
uoAUReINU 1A 9b (15.3 g, 64.2%) 1HUUBUTITINABIBOUNSIAANANAY ethanol, mp 109-110
°C.'H-NMR &: 2.79-2.89 (1H, m, H-4), 2.91-3.07 (1H, m, H-4), 3.14 (1H, dd, J=9.5, 13.5 Hz,
CH,), 3.40 (1H, dd, J=5.0, 13.5 Hz, CH,), 3.69-3.70 (1H, m, H-5B), 3.79 (3H, s, O-CH,), 3.97-
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4.08 (1H, m, H-5a1), 5.84 (1H, dd, J=5.0, 9.5 Hz, H-1), 6.65 (1H, d, J=2.6 Hz, Ar-H), 6.77 (1H,
dd, J=2.6, 8.1 Hz, Ar-H), 7.05-7.12 (3H, m, Ar-H), 7.16-7.23 (1H, m, Ar-H), 7.52 (1H, d, J=7.9
Hz, Ar-H). "C-NMR (both conformers) &: 27.88 (1), 29.49 (1), 37.48 (1), 39.76 (1), 39.81 (1), 39.85
(1), 41.85 (1), 42.62 (1), 53.69 (d), 55.30 (q), 112.89 (d), 113.09 (d), 113.21 (d), 113.53 (d), 114.51
(), 118.33 (s), 125.30 (s), 127.12 (d), 127.24 (d), 127.64 (d), 127.96 (d), 128.50 (d), 128.71 (d),
128.89 (d), 131.26 (d), 131.41 (d), 132.84 (d), 132.90 (d), 134.11 (s), 136.43 (s), 155.75 (s),
158.60 (s).

2-Methoxy-9,10-methylenedioxy-6-trifluoroacetylnoraporphine (10a): w3euTaely 9a (8.0 g,
17.0 mmol), l,l'-azobis(cyclohexanecarbonitrile) (4.2 g) uag tributyltin hydride (19.9 g) M
workup 1a8331nA 14 noraporphine (10a) (2.3 g, 34.9%) UV ITINABIGDUNGIANHAN
fe ethanol, mp 217-219 °C. 'H-NMR &: 2.71-2.85 (2H, m, CH,), 2.90-3.30 (1H, m, CH,), 3.07
(1H, dd, J=4.6, 13.9 Hz, CH,), 3.30-3.42 (1H, m, H-3p), 3.85 (3H, s, O-CH,), 4.18-4.28 (1H, m,
H-3a), 5.11 (1H, dd, J=4.4, 14.0 Hz, H-6a), 5.99 (2H, AB q, J=1.3 Hz, O-CH,-0), 6.61 (1H, d,
J=2.3 Hz, Ar-H), 6.75 (1H, s, H-8), 7.05 (1H, d, J=2.3 Hz, Ar-H), 7.22 (1H, s, H-11). "C-NMR §:
30.65 (1), 32.73 (1), 41.52 (1), 52.28 (d), 55.43 (q), 101.24 (1), 104.30 (d), 108.75 (d), 109.32 (d),
111.61 (d), 114.45 (s), 118.26 (s), 122.38 (s), 127.15 (s), 129.11 (s), 134.77 (s), 135.93 (s), 147.47
(s), 147.61 (s), 158.96 (s).

2-Methoxy-6-trifluoroacetylnoraporphine (10b): Tushueadediuld noraporphine (10b) (6.2
g, 35.8%) 1uVeWTIFMABI0OUNEMANANIN ethanol, mp 160-161 °C. 'H-NMR &: 2.76-
3.04 (3H, m, H-4 X 2 wag H-7), 3.19 (1H, dd, J=4.5, 13.9 Hz, H-7), 3.31-3.43 (1H, m, H-5pB),
3.86 (3H, s, O-CH,), 4.18-4.28 (1H, m, H-5a), 5.15 (1H, dd, J=4.5, 13.9 Hz, H-6a), 6.66 (1H, d,
J=2.0 Hz, H-3), 7.20 (1H, d, J=2.0 Hz, H-1), 7.26-7.38 (3H, m, H-8, H-9 1tas H-10), 7.74 (1H, d,
J=7.5 Hz, H-11). PC-NMR 8: 23.07 (1), 32.69 (1), 41.45 (1), 52.13 (d), 55.43 (q), 109.20 (d),
112.40 (d), 114.46 (s), 118.28 (s), 123.17 (s), 123.79 (d), 127.64 (d), 128.40 (d), 129.19 (d),
133.27 (s), 134.84 (s), 134.88 (s), 135.87 (s), 158.94 (s).

2-Methoxy-9,10-methylenedioxynoraporphine (11a): Reflux UDIWN@NUDI 10a (2.0 g, 5.1

mmol), potassium carbonate (33.5 g) 114 methanol (400 mL) ttaz11 (170 mL) rﬂunm 3 42134
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TSI workup 10835Un@A 18 noraporphine (11a) FuuedadnIu (1.1 g 74.1%) Haaan
HANAIY ethanol, mp 152-153 °C. 'H-NMR &: 2.59-2.80 (3H, m, H-7 X 2 12 H-4), 2.93-3.02
(2H, m, H-5 18 H-4), 3.29-3.41 (1H, m, H-5), 3.82 (3H, s, O-CH,), 3.91 (1H, dd, J=5.3, 13.7
Hz, H-6a), 5.95 (2H, AB q, J=1.3 Hz, O-CH,-0), 6.58 (1H, d, J=2.4 Hz, H-3), 6.71 (1H, s, H-8),
6.96 (1H, d, J=2.4 Hz, H-1), 7.17 (1H, s, H-11). "C-NMR 8: 29.57 (1), 37.03 (1), 43.46 (1), 53.17
(d), 55.29 (q), 100.98 (t), 104.48 (d), 107.55 (d), 108.66 (d), 112.19 (d), 126.99 (s), 127.99 (s),
129.75 (s), 134.52 (s), 135.19 (s), 146.96 (s), 147.06 (s), 158.63 (s).

2-Methoxynoraporphine (11b): Tuiueadedduld 11b Wuvesniiaddendn (4.1 g, 93.3%)
NNMINA 1ﬂﬁ’u’§q N %ﬁﬂ #735 alumina column chromatography 14 benzene-chloroform 11114617
¥ 'H-NMR &: 2.72-3.17 (SH, m, H-4 X 2, H-7 X 2 uag H-5B), 3.37-3.46 (1H, m, H-5a1), 3.85
(3H, s, O-CH,), 4.02 (1H, dd, J=5.0, 14.0 Hz, H-6a), 6.64 (1H, d, J=2.4 Hz, H-3), 7.14 (1H, d,
J=2.4 Hz, H-1), 7.23-7.36 (3H, m, H-8, H-9 1taz H-10), 7.70 (1H, d, J=7.5 Hz, H-11). "C-NMR
0: 29.56 (t), 36.96 (t), 43.41 (t), 53.08 (d), 55.31 (q), 107.94 (d), 113.01 (d), 123.87 (d), 127.24
(d), 127.67 (d), 127.71 (s), 128.35 (d), 134.23 (s), 134.41 (s), 135.26 (s), 135.64 (s), 158.65 (s).

Hernanymphine (1): Aoy d @umiazmﬂﬁuﬁwm Fremy’s salt 1 4% sodium bicarbonate
(150 mL) 231 11a (300.0 mg, 1.0 mmol) 11 methanol (150 mL) AU 48 #2134 nmiuada
fe chloroform (1 X 100 mL, 2 X 50 mL) ﬁ”ﬁ?u chloroform Tt ade anhydrous sodium
sulfate M1ntuti lszmeneldaugudls 1 JuvewSidimiondu (251.1 mg, 80.4%)
NAINNHANAEY methanol, mp 271- 273 °C. 'H-NMR &: 4.02 (3H, s, O-CH,), 6.14 (2H, s, O-
CH,), 7.10 (1H, d, /=1.9 Hz, H-3), 7.52 (1H, s, H-11), 7.76 (1H, d, J=1.9 Hz, H-1), 7.79 (1H, d,
J=5.5 Hz, H-4), 7.89 (1H, s, H-8), 8.89 (1H, d, J=5.5 Hz, H-5). “C-NMR &: 55.84 (q), 102.32 (1),
102.45 (d), 104.59 (d), 107.61 (d), 108.73 (s), 118.15 (d), 120.55 (s), 123.92 (d), 128.09 (s),
130.47 (s), 131.38 (s), 138.96 (s), 145.86 (d), 149.33 (s), 153.13 (s), 161.23 (s), 181.35 (s).

) = ] U I IS A A 9
2-Methoxy-7-oxoaporphine (12b): Tusweudednuld 12b Wuvedsdivaoudu (4229
mg, 81.3%) NAIANHANHA 8 ethanol, mp 194-195 °C. 'H-NMR &: 4.04 (3H, s, 0-CH,), 7.15
(1H, d, J/=2.0 Hz, H-3), 7.60 (1H, t, J/=7.5 Hz, H-10%*), 7.76 (1H, t, J=7.5 Hz, H-9*), 7.83 (1H, d,

J=5.4 Hz, H-4), 7.99 (1H, d, J/=2.0 Hz, H-1), 8.19 (1H, d, /=8.0 Hz, H-11), 8.52 (1H, d, J/=8.0 Hz,
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H-8), 8.92 (1H, d, J=5.4 Hz, H-5). “C-NMR &: 55.85 (@), 105.00 (d), 118.33 (d), 121.22 (s),
123.18 (d), 124.10 (d), 128.98 (d), 129.46 (d), 130.45 (s), 131.81 (s), 133.95 (d), 134.34 (s),
139.14 (s), 145.90 (d), 146.14 (s), 161.21 (s), 182.79 (s).

*assignments may be interchangeable
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1: R =H [telazoline]

2:R= OCH3 [teladiazoline]

a:R=0CH,R, =1

b:R=H,R, =Br
Reaction conditions: (A) 10% NaHCO,/ chloroform; (B) POCL,/ benzene; (C) NaBH,/ ethanol;
(D) (CF,C0),0, Et,N/ chloroform; (E) Bu,SnH, AIBN/ dry toluene; (F) K,CO,/ methanol-water;

(G) Fremy’s salt; (H) HNO, or HNO,-H,SO, or HNO,-AcOH; (I) H,, Pd/C/ ethanol

o 4
UNUOIN 1 NMTENAIITH telazoline (1) Uae teladiazoline (2)
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Reaction conditions: (A) 10% NaHCO,/ chloroform; (B) POCL,/ benzene; (C) MnO,/ benzene;
(D) CuCN/ DMF; (E) i. OH, ii. H3O+; (F) HNO, or fuming HNO, or HNO,-AcOH; (G) H,,
Pd/C/ ethanol.

o L4
UHUMN 2 MTFAUATISH lakshminine (26)

N1INAADY
v Y A . . A Y (v 1
ANABUNAIINAIYATON Stuart Scientific SMP 2 Tﬂﬂllhlﬂﬂi‘ﬂm (uncorrected)
Ultraviolet spectra Jannesaza1elu methanol AI8IATBY Hitachi U-3300 spectrophotometer
Infrared spectra JAA81ATY Perkin Elmer Spectrum GX FT-IR spectrophotometer “lugﬂ

CH,Cl-films 'H- uaz "C-NMR spectra JaA81AT09 Bruker AVANCE 300 spectrometer i
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ANA 300 MHz d1%50 'H uay 75 MHz dwsy “C Tagld cDCI, wag DMSO-d, lunnansdl

< v o . 33 .
Wudwiazane uaz 1y tetramethylsilane 1111 internal standard

2,3-Dimethoxyphenethylamine (3a): w3ouTaely 2,3-dimethoxy-F-nitrostyrene (43.1 g, 0.2
mol) 1@ lithium aluminium hydride (28.9 g) 91 workup 18351n@ 1@ 3a 1Wuveaniiadimans
(27.1 g, 72.6%). 'H-NMR &: 1.99 (2H, br s, NH,), 2.78 (2H, t, J/=6.8 Hz, CH,), 2.94 (2H, t, J=6.8
Hz, CH,), 3.82 (3H, s, O-CH,), 3.86 (3H, s, O-CH,), 6.77-6.81 (2H, m, Ar-H), 6.99 (1H, d, J/=7.8
Hz, Ar-H). PC-NMR 8&: 34.15 (1), 42.85 (1), 55.66 (q), 60.63 (q), 110.58 (d), 122.32 (d), 123.89
(d), 133.47 (d), 147.42 (d), 152.82 (d).

2-(2-Iodophenyl)-V-(2,3-dimethoxyphenethyl)acetamide (6a): 0383 1A83T acid chloride 1ag
T4 2-iodophenylacetic acid (31.2 g) 148 2,3-dimethoxyphenethylamine (21.5 g, 118.8 mmol) 111
workup 1a8351Una 1de5 6a 1luveauiadivanioou (28.52, 56.3%) NAIANHANAIY ethanol,
mp 107-109 °C. '"H-NMR 8: 2.78 (2H, apparent t, J=6.6 Hz, CH,), 3.46 (2H, apparent q, J=6.6
Hz, CH,), 3.66 (2H, s, CH,), 3.74 (3H, s, O-CH,), 3.85 (3H, s, O-CH,), 5.80 1H, (br s, NH), 6.65
(1H, dd, J=1.3, 7.6 Hz, Ar-H), 6.78 (1H, dd, J=1.3, 7.6 Hz, Ar-H), 6.86-6.99 (2H, m, Ar-H), 7.25-
7.35 (2H, m, Ar-H), 7.83 (1H, d, J=8.0 Hz, Ar-H). “C-NMR 8: 29.55 (1), 40.70 (t), 48.54 (1),
55.63 (q), 60.55 (q), 101.28 (s), 110.91 (d), 122.29 (d), 124.12 (d), 128.70 (d), 128.93 (d), 130.90
(d), 132.55 (s), 138.27 (s), 139.74 (d), 147.06 (s), 152.68 (s), 169.57 (s).

2-(2-Bromophenyl)-N-(3-methoxyphenethyl)acetamide (6b): Tusieaudedrfiu'ld amide (6b)
I I A A J 1% =®K 9 1
Lﬂumammﬁmaamau (26.9 g, 77.8%) HONNNANAIY ethanol, mp 85-87 °C. H-NMR &:
2.73 (2H, apparent t, J/=6.8 Hz, CH,), 3.49 (2H, apparent q, J/=6.8 Hz, CH,), 3.68 (2H, s, CH,),
3.78 (3H, s, O-CH3), 5.40 (1H, br s, NH), 6.62-6.76 (3H, m, Ar-H), 7.11-7.19 (2H, m, Ar-H),
7.25-7.31 (2H, m, Ar-H), 7.56 (1H, d, J=7.8 Hz, Ar-H). "C-NMR &: 35.50 (t), 40.64 (1), 44.04 (1),
55.14 (q), 111.83 (d), 114.38 (d), 121.00 (d), 124.97 (s), 127.96 (d), 129.07 (d), 129.58 (d),
131.66 (d), 133.11 (d), 134.75 (s), 140.21 (s), 159.76 (s), 169.48 (s).

1-(2-Iodobenzyl)-5,6-dimethoxy-3,4-dihydroisoquinoline (7a): w3ey Tagl ﬁ N581 Bischler
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Napicralski 18 7a LﬂumaqwﬁﬂﬁﬁwﬁwacfQQﬁgﬁﬁaiﬁqﬁﬂﬂﬁwﬂﬁﬁ?mdaﬁuﬁ 'H-NMR
2.73 (2H, t, J=7.6 Hz, CH,), 3.70 (2H, t, /=7.6 Hz, CH,), 3.80 (3H, s, O-CH,), 3.86 (3H, s, O-
CH,), 4.14 (2H, s, CH,), 6.74 (1H, d, J=8.6 Hz, Ar-H), 6.89 (1H, ddd, J=1.1, 2.2, 8.6 Hz, Ar-H),
7.16-7.26 (3H, m, Ar-H), 7.84 (1H, dd, J=1.0, 7.7 Hz, Ar-H). "C-NMR &: 19.67 (1), 46.82 (1),
47.45 (t), 55.66 (q), 60.62 (q), 101.47 (s), 109.46 (d), 122.47 (d), 122.70 (s), 128.16 (d), 128.33
(d), 129.56 (d), 131.91 (s), 139.42 (d), 141.16 (s), 145.05 (s), 154.54 (s), 165.13 (s).

1-(2-Bromobenzyl)-6-methoxy-3,4-dihydroisoquinoline (7b): Tuiheudednuld 7b Wuves
A A g’ d! 1 = = o o Aaan 1 = 1

wiladihaads hiadestahlUhlgasedeiuil H-NMR 8: 2.69 2H, t, J=7.4 Hz, CH,),
3.70 (2H, t, J=8.0 Hz, CH,), 3.75 (3H, s, O-CH,), 4.14 (2H, s, CH,), 6.66-6.74 (2H, m, Ar-H),
6.98-7.10 (1H, m, Ar-H), 7.11-7.25 (2H, m, Ar-H), 7.34 (1H, d, J/=9.3 Hz, Ar-H), 7.53 (1H, d,
J=9.0 Hz, Ar-H). "C-NMR &: 26.70 (1), 42.42 (1), 47.14 (t), 55.29 (q), 111.91 (d), 113.08 (d),
122.33 (s), 124.81 (s), 127.31 (d), 127.48 (d), 128.05 (d), 130.36 (d), 132.75 (d), 137.87 (s),
140.10 (s), 161.19 (s), 164.89 (s).

1-(2-Iodobenzyl)-5,6-dimethoxy-1,2,3,4-tetrahydroisoquinoline (8a): w3ou a1y sodium
borohydride 1¢ 8a 1Hluveniindimasiseu (7.3 g, 75.9%) NAIANHANAIY ethanol. 'H-NMR
d: 2.81-3.05 (4H, m, CH,), 3.22-3.37 (2H, m, CH,), 3.82 (3H, s, O-CH,), 3.86 (3H, s, O-CH,),
428 (1H, dd, , J/=3.4, 10.4 Hz, CH), 6.81 (1H, d, J=8.6 Hz, Ar-H), 6.95 (1H, ddd, J=1.2, 2.1, 6.8
Hz, Ar-H), 7.12 (1H, d, J=8.6 Hz, Ar-H), 7.26-7.35 (2H, m, Ar-H), 7.88 (1H, dd, J=1.2, 7.9 Hz,
Ar-H). “C-NMR &: 24.26 (1), 39.95 (1), 47.06 (1), 54.67 (d), 55.80 (q), 59.99 (q), 100.98 (s),
110.15 (d), 121.91 (d), 128.29 (d), 128.42 (d), 129.65 (s), 131.19 (s), 131.58 (s), 139.84 (d),
141.67 (s), 146.41 (s), 150.67 (s).

1-(2-Bromobenzyl)-6-methoxy-1,2,3,4-tetrahydroisoquinoline (8b): Tushmesdeanuld sb
< A A A 1

Wuvosniadvaod (19.0 g, 99.6%). H-NMR &: 2.73-2.83 (2H, m, CH,), 2.83-2.97 (2H, m,
CH,), 3.15-3.20 (1H, m, H-3), 3.75 (3H, s, CH,), 3.76 (1H, dd, J=3.3, 13.6 Hz, H-3a), 4.26 (1H,
dd, /=3.3, 10.4 Hz, H-1), 6.63 (1H, d, J=2.5, H-5), 6.74 (1H, dd, J=2.5, 8.5 Hz, H-7), 7.04-7.12
(1H, m, Ar-H), 7.20-7.29 (3H, m, Ar-H), 7.56 (1H, d, J=7.9 Hz, Ar-H). "C-NMR &: 30.26 (1),
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40.12 (1), 43.10 (v), 54.77 (d), 55.24 (q), 112.27 (d), 113.68 (d), 124.97 (s), 127.48 (d), 127.64 (d),
128.28 (d), 130.93 (s), 131.99 (d), 133.13 (d), 136.43 (s), 138.81 (s), 157.89 (s).

1-(2-Iodobenzyl)-5,6-dimethoxy-2-trifluoroacetyl-1,2,3,4-tetrahydroisoquinoline (9a): 19383
Taeld trifluoroacetic anhydride (23.3 g), 8a (7.3 g. 17.8 mmol) L1a¢ tricthylamine (16.0 g) k!
workup Tag33Und 18 9a ifuvewdedmdossen (685 g 75.60%) nnmsiansliusens
1ae7%5 alumina column chromatography 149 benzene 13 udI¥e mp 109-110 °C. "H-NMR 8&: 2.80-
291 (1H, m, CH,), 2.99-3.07 (1H, m, CH,), 3.14-3.22 (1H, m, CH,), 3.29-3.36 (1H, m, CH,),
3.67-3.76 (1H, m, CH,), 3.82 (3H, s, O-CH,), 3.84 (3H, s, O-CH,), 4.04 (1H, dd, J/=4.0, 9.9 Hz,
CH,), 5.82 (1H, dd, J=5.2, 9.5 Hz, CH,), 6.75-6.85 (1H, m, Ar-H), 6.88-6.95 (2H, m, Ar-H), 7.03-
7.12 (1H, m, Ar-H), 7.20-7.26 (1H, m, Ar-H), 7.79 (1H, dd, J=6.9, 7.9 Hz, Ar-H). "C-NMR §&:
23.82 (1), 39.63 (1), 46.16 (1), 53.53 (d), 55.85 (q), 60.24 (q), 101.56 (s), 111.09 (d), 114.49 (s),
118.31 (s), 122.83 (d), 127.42 (s), 127.78 (s), 128.10 (d), 128.77 (d), 130.36 (d), 139.52 (d),

146.08 (s), 151.33 (s), 155.73 (s).

1-(2-Bromobenzyl)-6-methoxy-2-trifluoroacetyl-1,2,3,4-tetrahydroisoquinoline  (9b): Tu
Muouderis 14 ob Wuvewdedindeassu (153 g, 64.2%) HEWMANANAIY ethanol, mp
109-110 °C. "H-NMR 8: 2.79-2.89 (1H, m, H-4), 2.91-3.07 (1H, m, H-4), 3.14 (1H, dd, J=9.5,
13.5 Hz, CH,), 3.40 (1H, dd, J=5.0, 13.5 Hz, CH,), 3.69-3.70 (1H, m, H-583), 3.79 (3H, s, O-CH,),
3.97-4.08 (1H, m, H-5a1), 5.84 (1H, dd, J=5.0, 9.5 Hz, H-1), 6.65 (1H, d, J=2.6 Hz, Ar-H), 6.77
(1H, dd, J=2.6, 8.1 Hz, Ar-H), 7.05-7.12 (3H, m, Ar-H), 7.16-7.23 (1H, m, Ar-H), 7.52 (1H, d,
J=7.9 Hz, Ar-H). BC-NMR (both conformers) 0: 27.88 (t), 29.49 (t), 37.48 (t), 39.76 (t), 39.81 (1),
39.85 (1), 41.85 (t), 42.62 (1), 53.69 (d), 55.30 (q), 112.89 (d), 113.09 (d), 113.21 (d), 113.53 (d),
114.51 (s), 118.33 (s), 125.30 (s), 127.12 (d), 127.24 (d), 127.64 (d), 127.96 (d), 128.50 (d),
128.71 (d), 128.89 (d), 131.26 (d), 131.41 (d), 132.84 (d), 132.90 (d), 134.11 (s), 136.43 (s),
155.75 (s), 158.60 (s).

2,3-Dimethoxy-6-trifluoroacetylnoraporphine (10a): w3oulagly 10a (22.9 g, 45.3 mmol),
2,2’-azobis(isobutyronitrile) (6.8 g) Ua tributyltin hydride (47.9 g) M1 workup Tae3s1/nala

. < 3 A A ' @ = 9
noraporphine (10a) 1 UUDILIITINADIOOU (2.76 g, 16.0%) WAIANHANAIY cthanol, mp 146-
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148 °C. 'H-NMR &: 2.62-2.77 (IH, m, CH,), 2.88 (1H, t, J=14.0 Hz, CH,), 3.15-3.38 (3H, m,
CH,), 3.86 (3H, s, O-CH,), 3.96 (3H, s, O-CH,), 4.21-4.32 (1H, m, CH,), 5.16 (1H, dd, /=4 .4,
14.0 Hz, H-6a), 7.22-7.31 (3H, m, Ar-H), 7.32-7.38 (1H, m, Ar-H), 7.72 (1H, d, J=7.6 Hz, Ar-H).
“C-NMR &: 24.57 (), 32.57 (1), 41.25 (1), 51.94 (d), 56.01 (q), 60.73 (q), 107.43 (d), 114.46 (s),
118.28 (s), 123.29 (d), 123.93 (s), 127.61 (d), 127.93 (d), 129.20 (d), 130.30 (s), 133.26 (s),
134.47 (s), 145.67 (s), 151.64 (s) 155.99 (s).

2-Methoxy-6-trifluoroacetylnoraporphine (10b): Tushweadeniuld noraporphine (10b)
HuvoaadMa0aeeu (6.21 g, 35.8%) NHAIANKHANAIY ethanol, mp 160-161 °C. 'H-NMR &:
2.76-3.04 (3H, m, H-4 X 2 uag H-7), 3.19 (1H, dd, /=4.5, 13.9 Hz, H-7), 3.31-3.43 (1H, m, H-
5B), 3.86 (3H, s, O-CH,), 4.18-4.28 (1H, m, H-5a), 5.15 (1H, dd, J=4.5, 13.9 Hz, H-6a), 6.66
(1H, d, J=2.0 Hz, H-3), 7.20 (1H, d, J/=2.0 Hz, H-1), 7.26-7.38 (3H, m, H-8, H-9 l1a¢ H-10), 7.74
(1H, d, J=7.5 Hz, H-11). “C-NMR 8&: 23.07 (1), 32.69 (1), 41.45 (1), 52.13 (d), 55.43 (q), 109.20
(d), 112.40 (d), 114.46 (s), 118.28 (s), 123.17 (s), 123.79 (d), 127.64 (d), 128.40 (d), 129.19 (d),
133.27 (s), 134.84 (s), 134.88 (s), 135.87 (s), 158.94 (s).

2,3-Dimethoxynoraporphine (12a): Reflux U9INTNUDY 10a (380.0 mg, 1 mmol), potassium

carbonate (5.0 g), 111 (15 mL) 1182 methanol (100 mL) 1511321 3 %3 T34 919171351 workup Tae

4
=

331n@'1& noraporphine (12a) Wuveeniladim (274.0 mg, 96.8%) MAMITaTIRUTaN
10875 alumina column chromatography 1% benzene-chloroform FJudIwe 'H-NMR &: 2.63-
2.95 (5H, m, CH, X 2 uag H-3f3), 3.29-3.37 (1H, m, H-3a), 3.80-3.90 (1H, m, H-6a), 3.82 (3H,
s, O-CH,), 3.88 (3H, s, O-CH,), 7.12 (1H, s, Ar-H), 7.15 (1H, s, Ar-H), 7.17 (1H, s, Ar-H ), 7.22-
7.31 (1H, m, Ar-H), 7.62 (1H, d, J =7.70 Hz, H-11). "C-NMR &: 24.13 (1), 36.83 (1), 43.13 (t),
53.19 (d), 55.87 (q), 60.03 (q), 106.19 (d), 123.37 (d), 127.19 (d), 127.23 (d), 128.20 (s), 128.35
(d), 128.57 (s), 128.83 (s), 134.27 (s), 135.21 (s), 146.48 (s), 151.26 (s).

2-Methoxynoraporphine (12b): Tuiueudedtuld noraporphine (11b) Wuveaniiadived
1 (4.1 g,93.3%) mﬂmsﬁmwﬂﬁ'ﬁqmﬁﬂﬁ% alumina column chromatography 149 benzene-
chloroform 15 UAI%: 'H-NMR 8: 2.72-3.17 (5H, m, H-4 X 2, H-7 X 2 wag H-5B), 3.37-3.46

(1H, m, H-5a), 3.85 (3H, s, O-CH,), 4.02 (1H, dd, J=5.0, 14.0 Hz, H-6a), 6.64 (1H, d, J/=2.4 Hz,
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H-3), 7.14 (1H, d, J=2.4 Hz, H-1), 7.23-7.36 (3H, m, H-8, H-9 ua¥ H-10), 7.70 (1H, d, J=7.5 Hz,
H-11). "C-NMR §: 29.56 (1), 36.96 (1), 43.41 (1), 53.08 (d), 55.31 (q), 107.94 (d), 113.01 (d),
123.87 (d), 127.24 (d), 127.67 (d), 127.71 (s), 128.35 (d), 134.23 (s), 134.41 (s), 135.26 (s),
135.64 (s), 158.65 (s).

2,3-Dimethoxy-7-oxoaporphine (13a); f98 @umiazmﬂﬁuﬁwm Fremy’s salt Tu 4%
sodium bicarbonate (20 mL) adlu 12a (52.0 mg, 0.19 mmol) 114 methanol (20 mL) mmfumu
48 Glofz’ﬂilﬂ Llé}ﬁﬁﬁﬂﬁlﬁﬂ chloroform (2 X 20 mL) ﬁW“f;"u chloroform Glﬁluﬁlﬂﬁ}i)il anhydrous
sodium sulfate 10171 lszmomeldanudud1ld 13a Suvewdedm (40.6 mg, 74.7%)
WAIANNANAIY ethanol, mp 194-195 °C. 'H-NMR &: 4.11 3H, s, 0-CH,), 4.17 (3H, s, O-CH,),
7.52 (1H, t, J=7.4 Hz, Ar-H), 7.72 (1H, br s, Ar-H), 8.08-8.17 (2H, m, Ar-H), 8.20 (1H, d, J=5.6
Hz, H-4), 8.48 (1H, d, J=7.8 Hz, Ar-H), 8.95 (1H, d, J=5.6 Hz, H-5). “C-NMR 8: 57.09 (0,
61.73 (q), 113.95 (d), 119.14 (d), 120.83 (s), 122.67 (d), 125.36 (s), 128.77 (d), 129.09 (d), 131.33
(), 133.23 (s), 133.92 (d), 134.59 (s), 143.55 (s), 145.20 (d), 146.33 (s), 151.27 (s), 182.84 (s).

2-Methoxy-7-oxoaporphine (13b): Tusineuderinld 13b Whuvewdadmaoudy (81.3%)
WAIANWANAIY ethanol, mp 194-195 °C. 'H-NMR &: 4.04 (3H, s, 0-CH,), 7.15 (1H, d, /=2.0 Hz,
H-3), 7.60 (1H, t, J=7.5 Hz, H-10%), 7.76 (1H, t, J=7.5 Hz, H-9%), 7.83 (1H, d, J=5.4 Hz, H-4),
7.99 (1H, d, J=2.0 Hz, H-1), 8.19 (1H, d, J/=8.0 Hz, H-11), 8.52 (1H, d, J=8.0 Hz, H-8), 8.92 (1H,
d, J=5.4 Hz, H-5). BC-NMR &: 55.85 (q), 105.00 (d), 118.33 (d), 121.22 (s), 123.18 (d), 124.10
(d), 128.98 (d), 129.46 (d), 130.45 (s), 131.81 (s), 133.95 (d), 134.34 (s), 139.14 (s), 145.90 (d),
146.14 (s), 161.21 (s), 182.79 (s).

*assignments may be interchangeable

N-(3-Methoxyphenethyl)-2-bromobenzamide (18): 03ouTA8dD acid chloride Iaald  2-
bromobenzoic acid (44.0 g) 118 3-methoxyphenethylamine (30.0 g, 0.2 mol) 11 workup 1ae75
Un@ld 18 1Wuveadaduig (55.2 g, 84.0%) HEIANHANAIY benzene-hexane, mp 78-79 °C. 'H-
NMR &: 2.94 (2H, t, J=6.1 Hz, CH,), 3.76 (2H, t, J=6.1 Hz, CH,), 3.80 (3H, s, O-CH,), 5.99 (1H,
br s, NH), 6.75-6.88 (3H, m, Ar-H), 7.20-7.37 (3H, m, Ar-H), 7.48 (1H, dd, J=1.8, 7.5 Hz, Ar-H),

7.56 (1H, dd, J=1.2, 7.9 Hz, Ar-H). "C-NMR §: 35.51 (1), 41.06 (1), 55.23 (q), 112.09 (d), 114.49
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(d), 119.25 (s), 121.17 (d), 127.53 (d), 129.49 (d), 129.72 (d), 131.20 (d), 133.36 (d), 137.87 (s),
140.27 (s), 159.88 (s), 167.61 (s).

1-(2-Bromophenyl)-6-methoxy-3,4-dihydroisoquinoline (19): m%ﬂ@aﬂﬁﬁ?m Bischler-

.
a a

Napieralski 18 19 1fluvesniladivanisou (18.0 g 95.6%) namshasIfuTans lasis
alumina column chromatography 1% CH,CI, Wudre 'H-NMR §: 2.65-2.95 (2H, m, CH,), 3.81
(3H, s, O-CH,), 3.90-4.15 (2H, m, CH,), 6.66 (1H, dd, J=2.6, 8.5 Hz, Ar-H), 6.77 (1H, d, J=2.6
Hz, Ar-H), 6.87 (1H, t, J=8.5 Hz, Ar-H), 7.10-7.41 (3H, m, Ar-H), 7.59 (1H, d, J=8.0 Hz, Ar-H).
“C-NMR 8: 26.50 (t), 47.54 (1), 55.33 (q), 111.84 (d), 112.97 (d), 121.94 (s), 122.44 (s), 127.45

(d), 128.93 (d), 129.86 (d), 130.31 (d), 132.74 (d), 139.58 (s), 140.40 (s), 161.48 (s), 166.80 (s).

1-(2-Bromophenyl)-6-methoxyisoquinoline (20): Reflux U93INaNUDY 19 (18.9 g, 60.2 mmol),
manganese dioxide (MnO,) (40.0 g) 114 benzene (200 mL) ufﬂunm 24 Gf;’ﬂiN N399 catalyst
pon T filrate Mlszmemeldanugud e 20 Huvesniiadivdossou (128 g
68.2%) 1NMINAI 1ﬁu?q ‘W‘ﬁﬂﬁ% alumina column chromatography 14 hexane-ethyl acetate
L“ﬂuﬁﬂ“ﬁ% "H-NMR &: 3.71 (3H, s, O-CH,), 6.92-6.98 (2H, m, Ar-H), 7.10-7.18 (1H, m, Ar-H),
7.26 (2H, d, J=4.3 Hz, Ar-H), 7.34 (1H, d, J=8.7 Hz Ar-H), 7.40 (1H, d, J=5.8 Hz, H-4), 7.54
(1H, d, J=7.9 Hz Ar-H), 8.37 (1H, d, J=5.8 Hz, H-3). "C-NMR &: 54.39 (q), 103.34 (d), 118.91
(d), 119.29 (s), 121.64 (s), 121.84 (d), 126.26 (d), 127.93 (d), 128.84 (d), 130.10 (d), 131.67 (d),
137.28 (s), 139.29 (s), 141.54 (d), 158.21 (s), 159.65 (s).

2-(6-Methoxyisoquinolin-1-yl)benzonitrile (21): WIVDINAN 20 (2.6 g, 8.3 mmol), cuprous
cyanide (3.0 g) 14 N,N-dimethylformamide (30 mL) Yalnaulugresieiud 150 °C e s
FaTus udadeialdidu vmfumanh 200 mL) udahdani i uadas concentrated
ammonium hydroxide udafasadae ethyl acetate (2 X 50 mL) @31 1¥ued18 anhy-
drous sodium sulfate M szieneldnudud1d 21 Huveaniindimdssson (2.0
g, 91.9%). 'H-NMR &: 3.59 (3H, s, O-CH,), 6.90 (1H, d, J=7.8 Hz, Ar-H), 7.44-7.75 (7TH, m, Ar-
H), 8.61 (1H, d, J=5.5 Hz, H-3). PC-NMR 8: 55.38 (q), 106.95 (d), 112.14 (s), 118.14 (s) 119.67
(d), 120.97 (d), 127.35 (d), 129.21 (d), 131.24 (d), 131.43 (d), 131.70 (d), 138.64 (s), 142.23 (d),
148.18 (5), 154.88 (5), 156.10 (5).
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2-(6-Methoxyisoquinolin-1-yl)benzoic acid (22): Reflux #15a2a18U94 21 (1.6 g, 6.15 mmol)
11 ethanol (20 mL) 482 40% potassium hydroxide (60 mL) ﬁjunm 40 ‘%J’JINQ gﬂ‘ﬁﬂﬁt%u
N3949INTTLI filtrate WiT1N3A%6 concentrated hydrochloric acid ldaznouFmADIsoUAN
ponuT nseeazneundrsanliuield 22 Wuvewdsdiaesdou (1.6 g, 93.6%), mp 160-161
°C. 'H-NMR &: 3.50 (3H, s, O-CH,), 7.24 (1H, d, J=8.1 Hz, H-5), 7.45-7.49 (1H, m, Ar-H), 7.68-
7.78 (2H, m, Ar-H), 7.82 (1H, d, J=8.1 Hz, H-8), 8.04 (1H, t, /=8.1 Hz, H-7), 8.14-8.18 (1H, m,
Ar-H), 8.34 (1H, d, J=6.5 Hz, H-4), 8.49 (1H, d, J=6.5 Hz, H-3). PC-NMR 8: 56.53 (g, 110.41
(d), 118.90 (s), 120.02 (d) 124.12 (d), 129.49 (d), 130.12 (d), 130.28 (d), 131.70 (d), 132.11 (d),
137.28 (d), 139.88 (s), 157.61 (s), 158.47 (s), 166.91 (s).
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oxoaporphine (2)

gﬂ‘ﬁ 1 Taseadaves 1,2,3-trimethoxy-5-oxoaporphine (1), 1,2-dimethoxy-3-hydroxy-5-

oxoaporphine (2) L1ag fuseine (3)

[V

] Y 1 @ 4 . g v A A o 9 @ 3
%mullqu”lmmﬁmmsww alkaloid N 3 G]’JLWBWQ%HTFISQ@’TNLE]EJ ANUU

=2 1

Y 9
NRUUITIVOUTITVNMIDFUATIZN alkaloid 3 AatlieduduTaseai1aves alkaloid M9 3

v

7
WHaN13INAaN

[ d
anuwenenadlumssunszy 1,2,3-trimethoxy-5-oxoaporphine (1)

125



126

Q' [ 4 o o aan
ITHANMITHAUATIEN  oi-aminonitrile (5) 910 aldehyde (4) LLEQII’J‘L!”I 5 3J”I‘VI”I']JQﬂ'§EJ”I

11 sodium hydride @]1%5’38ﬂ15ﬁ1ﬂ§ﬁ?815ﬂ 2-bromobenzyl bromide udn hydrolysed A8 3N

d

hydrochloric acid 1% ketone (6) G§ ijon “lJf]QQEHﬁJ‘U tributyltin  hydride Hag 2,2’-
azobis(isobutyronitrile) 13i'ldans 7 ﬁ@?ll’eNﬂﬁ 11 6 N1ﬁ1ﬂﬁﬁ§ﬂWﬁU hydroxylamine

hydrochloride ¥ oxime 9 “ﬁﬂlﬁﬂﬁ”lﬂﬁﬁ?ﬂ”lﬁ].l tributyltin -~ hydride 4@ 2,2'-

<3 ] { ] o o 4
azobis(isobutyronitrile) 1 1ildens 8 Ndesmsuiy  msdansizy  1,2,3-trimethoxy-5-

e

. =2 aa o =1
oxoaporphine (1) IYANYIIVUADULU

OCH, OCH

3
CHO
3 j@\ a)  CHO (®)

—_—
CHO CHO CH O NEt,
3
4 5 CN

CHO

CH O
3

(B)

Reaction conditions: (A) NaCN/ triethylamine; (B) (i) NaH; (ii) 2-bromobenzyl bromide; (iii)
H3O+; (C) Bu,SnH, AIBN/ dry toluene; (D) NH,OH*HCl/ ethanol; (E) (i) borane dimethylsulfide

complex/ tetrahydrofuran (ii) 4N HCI; (F) 2-bromoacetyl bromide, K,CO, / benzene.

UMW 1 MIFUATIZH 1,2,3-trimethoxy-5-oxoaporphine (1)
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anunenennluMITunIZH fuseine (3)
A o 4 <} ) 1 o 4 .
D NMINTIWITONUATICY keto-ester (16) ﬂ‘ﬂgu1hlﬂi1ﬂ1iﬁ\‘llﬂi']$ﬁ fuseine (3)
4 v 1
TAa 17151910 bromo-ester (12) ﬁmgﬂimﬁH cuprous cyanide & cyano-ester (13) Woi 13
A
3J"Iﬁ"lﬂgﬂ§8”lﬁﬂ sodium hypophosphite 482 Raney-Nickel & aldehyde (14) AN U 14 M
ﬂﬁﬁ?mﬁu sodium cyanide 8¢ diethylamine hydrochloride 1& oi-aminonitrile (15) Wi 15
1R300 sodium  hydride 1WAI8MIRIUZATO10U  2-bromobenzyl bromide 11A2
Y . . n 9y Ay @ 4 . =< a
hydrolysed 978 3N hydrochloric acid 13i'ldans 16 NdpaMs MIFUATIZH fuseine (3) aa

A o A
T UA U
<OI:(\COOCH3 (A) <OI:E\COOCH3 B) <0:‘i;i\coocr13
0 Br O CN O CHO
12 13 14

o ) <0 O COOCH,
©)
, < COOCH, Y 0
Y NEt
2
&N O
15 .
16

O an aOCn
E®) <O$f F) Oﬁg ©) O:,jf ‘NH
— > — NG
Br Br
17 18 3

Reaction conditions: (A) CuCN/ DMF; (B) NaPH,O,/ Raney-Nickel; (C) NaCN/ diethylamine
hydrochloride (D) (i) NaH; (ii) 2-bromobenzyl bromide; (iii) H3O+; (E) (i) NaBH, (ii) 20% HCI;

(F) NH,OAc (G) Bu,SnH, AIBN/ dry toluene.

HHUMN 2 MIFUATIZH fuseine 3)
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anunenglumsFunszH 1,2,3-trimethoxy-5-oxoaporphine (1) tag fuseine (3)
A ' o 4 9 ) 1 o 4
LEDNUINTTINIIDTUATIEH keto-ester (16) ag (22) Ulﬂ %$u1vlﬂQ'ﬂ15ﬁ\1lﬂ§1$W
4 F4
oxoaporphine 114 3 dla dadu gﬂWEﬂEﬂMﬁﬁJgﬂi 81 Friedel-Crafts acylation U9 ester (19)
uay (20) Taeld acid chloride (21) WuNdaliausadunsizy keto-ester (16) tay (22) 14

o 4 a QsJ’ y
MIFUATIZH 1,2,3-trimethoxy-5-oxoaporphine (1) 1A fuseine (3) 9gABITUADUIL

B
o ' a \») <0 O COOCH,
<]ij/\COOCH3 + I o 0
o)
19 21 O
Br
16
;(A)é

OCH,
CH,0 O COOCH,
0
CH O
3
Br

22

OCH, Br
CH O Cl
3 COOCH_
3
0
CH O
3 20 21

Reaction condition: (A) AICL,/ chloroform
o 4
UNUHNIN 3 NMITAIAIIZH (16) uag (22)

NINAaN
v Y A . . A Y (v 1
ANABULNAIIAAIYATON Stuart Scientific SMP 2 Tﬂflllhlﬂﬂi‘ﬂm (uncorrected)
Ultraviolet spectra Jannansazaielu methanol A81ATEY Perkin Elmer Lambda 35 UV-VIS
spectrophotometer  Infrared spectra Jadein504 Perkin  Elmer Spectrum GX FT-IR

“C-NMR spectra Jadie1n509 Bruker

spectrophotometer °lu;a;11 CH,CIL,-films 'H- uag
AVANCE 300 spectrometer 1114 300 MHz d1%51 'H uay 75 MHz @Sy “C Taely

<3| v o . S .
CDCI, ttag DMSO-d, lunnansaiiiludaiiazate uaz 19 tetramethylsilane 111 internal standard

2-(Diethylamino)-2-(3,4,5-trimethoxyphenyl)acetonitrile (5): Aoy | AN @1592219U04
diethylamine hydrochloride (28.0 g), sodium cyanide (7.5 g) 1uain (50 mL) adluaisazane 14

(20.0 g, 0.1 mol) 114 methanol (120 mL) (oIANYNA reflux A0 4 52119 Aana /DU 1@uI (100
g
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mL) HAIEAARIY ethyl acetate (3 X 80 mL) Aradu ethyl acetate e (100 mL), ssazat
Sllgfil sodium bisulfite (3 X 100 mL) LLEI%‘L{”I (100 mL) v‘i”nci?u ethyl acetate 1uiade
anhydrous sodium sulfate il szmeneldnnugudng 18 s (19.22 g, 80.5%)
YOI TN A0I0OUNAIANHANAIY ethanol, mp 79-80 °C. 'H-NMR &: 1.11 (6H, s, CH, X 2),
2.41-2.53 (2H, m, CH,), 2.64-2.77 (2H, m, CH,), 3.86 (3H, s, O-CH,), 3.89 (6H, s, O-CH, X 2),
4.98 (1H, s, CH), 6.81 (2H, s, Ar-H). "C-NMR 8: 13.22 (q), 45.01 (1), 56.20 (q), 58.33 (d), 60.87
(q), 104.44 (d), 116.44 (s), 130.15 (5), 153.38 ().

2-(2-Bromophenyl)-1-(3,4,5-trimethoxyphenyl)ethanone (6): oY 9 AN 5 (27.8 g, 0.1 mol) a3
14 sodium hydride (10.0 g), N,N-dimethylformamide (20 mL) Meldussenmeves argon Lﬁ'ﬂ
Funua Muesa 1 59T Mntiudes ) IANAITAZ 18U 2-bromobenzyl bromide (24.8 g,
0.1 mol) T N, N-dimethylformamide (20 mL) fieifiuvua nrudednsdunieldussemeaves
argon MAUIAY methanol 1NALWOIMEINAY sodium hydride finde uah'lszimeniold
mmﬁu% (water bath 60 °C) mﬂﬁymﬁu 3N hydrochloric acid (300 mL) 1189 reflux ﬁjunm
2.5 4 Tuq axflveadsaneenin nses 18 6 (24.9 g, 68.4%) uvewsdinaeseundwnn
HANAIY ethanol, mp 118-120 °C. 'H-NMR &: 3.91 (6H, s, O-CH, X 2), 3.92 (3H, s, O-CH,),
4.42 (2H, s, CH,), 7.11-7.19 (1H, m, Ar-H), 7.30-7.32 (4H, m, Ar-H) 7.60 (1H, d, J=8.1 Hz, Ar-
H). PC-NMR 8&: 45.63 (1), 56.32 (q), 60.94 (q), 105.95 (d), 124.88 (s), 127.04 (s), 127.67 (d),
128.78 (d), 131.38 (d), 131.63 (s), 132.87 (d), 135.04 (s), 142.72 (s), 153.10 (s), 195.33 (s).

2-(2-Bromophenyl)-1-(3,4,5-trimethoxyphenyl)ethanone oxime (9): Reflux UBINTNUDY 6
(3.64 g, 10.0 mmol), hydroxylamine hydrochloride (2.2 g, 31.8 mmol), anhydrous sodium acetate
(3.6 g, 44.0 mmol) U ethanol (50 mL) Wuan 2 FrTmemeldussenmeluTasou 1niu
v lszmeneldanudud @nd 60 mL) asludaiimde udrasadan chloroform (2 X 50
mL) 1 15#a80 anhydrous sodium sulfate 11t 1 sziiomeldnugud 1214 9 G4 ¢,
89.7%) luvesniladuniu 'H-NMR &: 3.77 (6H, s, O-CH, X 2), 3.83 (3H, s, O-CH),), 4.33
(2H, s, CH,), 6.84 (2H, s, Ar-H), 7.54 (1H, d, J=7.5 Hz, Ar-H) 10.03 (1H, br s, OH). “C-NMR &:
32.26 (1), 56.15 (q), 60.88 (q), 124.40 (s), 127.84 (d), 128.20 (d), 129.62 (d), 130.47 (s), 132.77
(d), 136.06 (s), 139.19 (s), 153.12 (s), 156.87 (s).
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Methyl 2-cyano-4,5-methylenedioxyphenylacetate (13): Reflux Y9 IWauUdN 12 (10.0 g, 36.6
mmol), cuprous cyanide (26.2 g) Tu N,N-dimethylformamide (90 mL) ﬁjunm 15 "ffljﬂuﬂ gﬂ‘ﬁﬂ
Widu nseaudam filtrate a4t (300 mL) MU 1¥iTunTAG8 concentrated hydrochloric
acid HAanAA7Y ethyl acetate (1 X 100 mL, 2 X 50 mL) M lduiadoe anhydrous sodium
sulfate 11T T szmon1eldnnudud 1218 13 (3.6 g, 44.9%) Lﬂuwﬁﬂgﬂgﬁuﬁﬁwmaéau
MAIANHANAIY ethanol, mp 80-82 °C. 'H-NMR &: 3.73 (3H, s, O-CH,), 3.80 (2H, s, CH,), 6.07
(2H, s, O-CH,-0), 6.86 (1H, s, Ar-H), 7.01 (1H, s, Ar-H). PC-NMR &: 39.11 (1), 52.43 (q), 102.53
(t), 105.55 (s), 110.80 (d), 111.33 (d), 117.70 (s), 133.95 (s), 147.17 (s), 151.71 (s), 170.36 (s).

Methyl 2-formyl-4,5-methylenedioxyphenylacetate (14): 198 ¢] (@} Raney-Nickel (20 g) a3
Tuensazaneves 13 (10.0 g, 45.7 mmol), sodium hypophosphite (40.0 g) lua1saza1ene
o1  acetic acid - pyridine Tudadin (1:1:2) (300 mL) de@urua naudady iy
chloroform (200 mL) LL%’J%N‘]%‘L! chloroform 918 10% hydrochloric acid (3 X 300 mL), 1{1 (100
mL) Uag 5% sodium carbonate (2 X 300 mL) ﬁﬁ?u chloroform Glﬁ!l;l,ﬁ!ﬁﬁj?lil anhydrous sodium
sulfate 0wt llsemenmeldnnuaud 1218 14 Suveniiadiniossen (7.2 g, 71.1%).
"H-NMR &: 3.71 (3H, s, O-CH,), 3.98 (2H, s, CH,), 6.07 (2H, s, O-CH,-0), 6.77 (1H, s, Ar-H),
7.30 (1H, s, Ar-H), 9.99 (1H, s, CHO). “C-NMR 8: 38.30 (1), 52.22 (1), 102.25 (t), 111.57 (d),
112.10 (d), 129.02 (s), 132.65 (s), 147.56 (s), 152.09 (s), 171.30 (s), 190.12 (d).

Methyl 2-(5-(cyano(diethylamino)methyl)benzo[d][1,3]dioxol-6-yl)acetate (15): Aoy g A
T1302018U043 diethylamine hydrochloride (6.35 g), sodium cyanide (2.1 g) GlulilW (16 mL) aqlu
1582010 14 (5.2 g, 23.4 mmol) 114 methanol (100 mL) ofuriug reflux #o 4 92139 Gang
¥hEu @t (80 mL) udrariadae ethyl acetate (3 X 50 mL) e ethyl acetate &1 (100
mL), A1382a109UNA sodium bisulfite (50 mL) wazih (30 mL) i ethyl acetate 1¥L1¥1962e
anhydrous sodium sulfate 1T szmemeldanudud1d 15 (3.5 o, 49.20%) Huveauia
A1MAIBOUNAIANNANAIY ethanol, mp 100-101 °C. 'H-NMR &: 0.96 (6H, t, J=7.2 Hz, CH, X
2), 2.36-2.40 (2H, m, CH,), 2.53-2.78 (2H, m, CH,), 3.38 (1H, d, J=16.0 Hz, CH,), 3.60 (3H, s,
COO-CH,), 3.98 (1H, d, J=16.0 Hz, Ar-CH,), 5.14 (1H, s, Ar-H), 5.90-5.97 (2H, m, O-CH,-O),
6.67 (1H, s, Ar-H), 7.10 (1H, s, Ar-H). "C-NMR &: 11.56 (q), 36.52 (1), 43.69 (t), 51.03 (q),
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55.62 (d), 100.63 (t), 108.81 (d), 110.96 (d), 115.23 (s), 124.52 (s), 126.23 (s), 145.89 (s), 146.94
(s), 170.78 (s).
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Aaaa . . . { < {
1917501 radical cyclisation #319291119u C npudundsunazdamaoy 1a

R3
(CH) Cl
R + 2 “\n/ )
NH R 0 —_—>
R 2 5
1
42, 4b 53, 5b : (CH )
6a, 6b

2
(B) N (O NH (D)
—_— R — R1 Br —_— R COCF
/©/(CH ) (CHz)n /©/(CH )n
R
5

R
4
7a, Tb 8a, 8b 9a, 9b
N.
(E) R’ \COCF3
—
(CH)
RS
R a:R =R =R =OCH,R =OBn,R =H,n=0
4 1 2 3 3 4 5

R =R_= = +R = =
10a, 10b b:R =R =OCH,R =H,R +R =OCHO,n=2

Reaction conditions: (A) 10% NaHCO,/ chloroform; (B) POCI,/ benzene; (C) NaBH,/ ethanol;
(D) (CF,C0),0, Et,N/ chloroform; (E) Bu,SnH, AIBN/ dry toluene

o L4
UHUMN 1 MTTUATITHAT (2) Lag (3)
NINAAN

ANADUINAIIARIBIATDY Stuart Scientific SMP 2 Tail 1815V (uncorrected)

Ultraviolet spectra a0 nai1saza1eli methanol ABIATD4 Hitachi U-3300 spectrophotometer
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Infrared spectra Jad1e1nT09 Perkin Elmer Spectrum GX FT-IR spectrophotometer Glugﬂ
CH,CL,-films 'H- ag "C-NMR spectra JAR101AT09 Bruker AVANCE 300 spectrometer 11
AN 300 MHz d1%3U 'H uay 75 MHz dwisp “c Taeld cDCL, 1o DMSO-4, lunnansdal

< v o . 33 .
Wudwiazane uaz 1y tetramethylsilane 1111 internal standard

1-(5-Benzyloxy-2-bromophenyl)-/V-(2,3,4-trimethoxyphenethyl)formamide (6a): w3onlay
9% acid chloride Tag s 5-benzyloxy-2-bromobenzoic acid (16.0 g) 482 amine (4a) (15.0 g, 0.1
mol) 111 workup 108351nA14 6a HuvewTITUI1Y (15.9 g, 67.2%) HENAKANAIY ethanol,
mp 98-100 °C. 'H-NMR &: 2.89 (2H, t, J=6.7 Hz, CH,), 3.66 (2H, dd, J=6.7, 12.3 Hz, CH,), 3.83
(6H, s, O-CH,), 3.90 (3H, s, O-CH,), 5.03 (2H, s, Ph-CH,), 6.31 (1H, br s, NH), 6.62 (1H, d,
J=8.5 Hz, Ar-H), 6.86 (1H, dd, J=3.1, 8.5 Hz, Ar-H), 6.90 (1H, d, J=8.5 Hz, Ar-H), 7.12 (1H, d,
J=3.1 Hz, Ar-H), 7.32-7.44 (6H, m, Ph-H X 5 1iag Ar-H). PC-NMR &: 29.51 (t), 41.10 (1), 56.00
(q), 60.74 (q), 61.00 (q), 70.34 (t), 107.48 (d), 109.78 (s), 115.69 (d), 118.23 (d), 124.59 (d),
124.62 (s), 127.50 (d), 128.23 (d), 128.66 (d), 134.16 (d), 136.15 (s), 138.65 (s), 142.27 (s),
151.92 (s), 152.71 (s), 158.01(s), 167.31 (s).

3-(2-Bromo-4,5-methylenedioxyphenyl)-V-(3,4-dimethoxyphenethyl)propanamide (6b):
w3e11R83F acid chloride Tagld 2-bromo-4,5-methylenedioxyphenylpropanoic acid (25.2 g)
118¢ amine (4b) (16.7 g, 92.3 mmol) 111 workup 1a8331nAla 6b Wuvewdedu1y (30.1 ¢,
74.9%), mp 149-151 °C. "H-NMR &: 2.39 (2H, t, J/=7.7 Hz, CH,), 2.72 (2H, t, J=7.0 Hz, CH,),
2.95 (2H, t, J=7.7 Hz, CH,), 3.47 (2H, q, J=6.8 Hz, CH,), 3.85 (6H, s, O-CH,), 5.65 (1H, br s,
NH), 5.92 (2H, s, O-CH,-0), 6.66 (1H, dd, J=1.9, 8.0 Hz, Ar-H), 6.69 (1H, d, J/=1.9 Hz, Ar-H),
6.74 (1H, s, Ar-H), 6.78 (1H, d, J=8.0 Hz, Ar-H), 6.95 (1H, s, Ar-H). "C-NMR &: 32.05 (1), 35.24
(t), 36.66 (1), 40.73 (1), 55.85 (q), 55.89 (q), 101.63 (1), 110.25 (d), 111.32 (d), 111.82 (d), 112.62
(d), 114.13 (s), 120.61 (d), 131.30 (s), 133.00 (s), 146.94 (s), 147.36 (s), 147.66 (s), 149.02 (s),
171.69 (s).

1-(5-Benzyloxy-2-bromophenyl)-5,6,7-trimethoxy-3,4-dihydroisoquinoline (7a): w3 lag
177301 Bischler-Napieralski 18 7a ifluvoniiadiniaos (1.8 g, 93.4%) H-NMR &: 2.66-2.95

(2H, m, CH,), 3.64 (3H, s, O-CH,), 3.89 (3H, s, O-CH,), 3.92 (3H, s, O-CH,), 3.89-4.11 (2H, m,
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CH,), 5.06 (2H, d, J/=3.0 Hz, Ph-CH,), 6.27 (1H, s, Ar-H), 6.91 (1H, dd, J=3.0, 8.8 Hz, Ar-H),
7.04 (1H, d, J=3.0 Hz, Ar-H), 7.28-7.43 (5H, m, Ph-H), 7.48 (1H, d, J/=8.8 Hz, Ar-H). “C-NMR §:
18.97 (1) 47.55 (), 56.25 (q), 60.96 (q) 61.05 (q), 70.30 (1), 107.36 (d), 112.60 (s), 116.41 (d),
117.23 (d), 124.01 (s), 124.09 (s), 127.52 (d), 128.14 (d), 128.62 (d), 133.58 (d), 136.39 (s),
141.09 (s), 144.70 (s), 149.98 (s), 151.80 (s), 158.16 (s), 166.41 (s).

1-(2-(2-Bromo-4,5-methylendioxyphenyl)ethyl)-6,7-dimethoxy-3,4-dihydroisoquinoline (7b):
Reflux YDIWEUUDY (10.0 g, 22.9 mmol), phosphorus oxychloride (30.0 g) 114 benzene (80 mL)
funat 3 $1ue wdiveniedunaneenu nsee 1a1319AzneUAIY ferr-butyl methyl cther
i I uma @96 10% sodium carbonate 1309 1 7b (6.4 g, 66.8%) 10T IFV
WAIANNANAIY ethanol, mp 133-134 °C. 'H-NMR &: 2.69 (2H, t, J=7.6 Hz, CH,), 2.90-3.10 (4H,
m, CH, X 2),3.70 (2H, t, J=7.5 Hz, CH,), 3.90 (3H, s, O-CH,), 3.93 (3H, s, O-CH,), 5.93 (2H, s,
0-CH,-0), 6.71 (1H, s, Ar-H), 6.81 (1H, s, Ar-H), 6.98 (1H, s , Ar-H) 7.08 (1H, s, Ar-H). "’C-
NMR 0: 25.84 (1), 34.39 (t), 35.67 (1), 46.01 (1), 56.05 (q), 56.30 (q), 101.63 (1), 109.10 (d),
110.42 (d), 110.44 (d), 112.57 (d), 114.07 (s), 121.31 (s), 131.74 (s), 133.75 (s), 146.97 (s),
147.48 (s), 147.71 (s), 151.60 (s), 167.37 (s).

1-(5-Benzyloxy-2-bromophenyl)-5,6,7-trimethoxy-1,2,3,4-dihydroisoquinoline (8a): LY
114 sodium borohydride 14 8a 1Fuveaniindimasioey (84.4%). 'H-NMR &: 2.70-3.00 (3H,
m, CH, of both conformers), 3.59 ttag 3.61 (total 3H, 2 s, O-CH, of both conformers), 3.86, 3.87,
3.89 u@ag 3.90 (total 6H, 4 s, O-CH, X 2 of both conformers), 4.88 (1H, s, Ph-CH, of one
conformer), 5.02 (1H, apparent d, J=2.1 Hz, Ph-CH, of another conformer), 5.41 (1H, s, H-1),
6.08 Qg 6.28 (total 1H, 2 s, H-8 of both conformers), 6.60 itag 7.05 (total 1H, 2 d, J=3.0 Hz,
H-6' of both conformers), 6.74 L1ag 6.88 (total 1H, 2 dd, J=3.0, 8.8 Hz, H-4' of both conformers),
7.21-7.40 (5H, m, Ph-H of both conformers), 7.43 (1% 7.46 (total 1H, 2 dd, J=1.6, 8.8 Hz, H-3'
of both conformers). BC-NMR (both conformers) &: 19.01 (t), 23.68 (t), 40.02(t), 47.53 (¢),
55.88 (q), 56.22 (q), 59.72 (d), 60.42 (q), 60.56 (q), 60.82 (q), 60.93 (q), 61.02 (q), 70.06 (t),
70.25 (t), 106.87 (d), 107.37 (d), 112.58 (s), 114.93 (s), 115.56 (d), 116.51 (d), 117.19 (d), 117.91
(d), 122.37 (s), 123.99 (s), 124.09 (s), 127.49 (d), 127.52 (d), 128.06 (d), 128.12 (d), 128.57 (d),
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128.59 (d), 131.88 (s), 133.37 (d), 133.59 (d), 136.40 (s), 140,72 (s), 141.09 (s), 144.36 (s),
144.73 (s), 150.01 (s), 151.10 (s), 151.51 (s), 151.84 (s), 157.69 (s), 158.16 (s), 166.42 (s).

1-(2-(2-Bromo-4,5-methylnedioxyphenyl)ethyl)-6,7-dimethoxy-1,2,3,4-tetrahydroisoquino-
line (8b): luieudedin'ld 8b Wuveaniindimanieou (99.5%). 'H-NMR §: 1.95-2.10 (2H,
m, CH,), 2.60-2.90 (4H, m, CH, X 2), 2.95-3.06 (1H, m, CH,), 3.20-3.31 (1H, m, CH,), 3.83 (3H,
s, O-CH,), 3.84 (3H, s, O-CH,), 3.93-4.01 (1H, m, H-1), 5.93 (2H, s, O-CH,-0), 6.57 (1H, s, Ar-
H), 6.61 (1H, s, Ar-H), 6.75 (1H, s, Ar-H), 6.98 (1H, s, Ar-H). "C-NMR &: 29.43 (1), 32.81(1),
36.71 (1), 41.06 (t), 55.10 (d), 55.82 (q), 55.99 (q), 101.53 (1), 109.20 (d), 109.97 (s), 110.01 (d),
111.80 (d), 112.67 (d), 114.15 (s), 127.24 (s), 130.95 (s), 134.70 (s), 146.59 (s), 147.21 (s), 147.33
(s).

1-(5-Benzyloxy-2-bromophenyl)-5,6,7-trimethoxy-2-triluoroacetyl-1,2,3,4-dihydroisoquino-
line (9a): 3o Tagld trifluoroacetic anhydride (18.9 g), 8a (14.7 g, 25.71 mmol) Lag
triethylamine (15.1 g) 1 workup 1a835UnA 1A 9a (8.8 ¢, 50.0%) iTuvoauTadiMasiseounda
ANNANAY ethanol, mp 163-164 °C. 'H-NMR &: 2.75-2.85 (2H, m, CH,), 3.21-3.35 (1H, m,
CH,), 3.75 (3H, s, O-CH,), 3.86-3.98 (1H, m, CH,), 3.89 (3H, s, O-CH,), 3.93 (3H, s, O-CH,),
4.89 (1H, d, /=12.1 Hz, Ph-CH,), 4.95 (1H, d, J=12.1 Hz, Ph-CH,), 6.31 (1H, s, H-8), 6.39 (1H, d,
J=3.0 Hz, Ar-H), 6.70 (1H, s, H-1), 6.81 (dd, J=3.0, 8.7 Hz, 1H, Ar-H), 7.23-7.39 (5H, m, Ph-H),
7.52 (1H, d, J/=8.7 Hz, Ar-H). "C-NMR &: 23.98 (t), 39.51 (1), 55.95 (q), 56.83 (d), 60.55 (q),
60.87 (q), 72.22 (1), 106.60 (d), 114.61 (s), 115.07 (s), 115.94 (d), 118.43 (s), 119.22 (d), 119.97
(s), 127.40 (d), 128.72 (d), 128.72 (d), 134.25 (d), 136.09 (s), 140.32 (s), 141.39 (s), 151.13 (s),
152.60 (s), 155.87 (s), 157.61 (s).

1-(2-(2-Bromo-4,5-methylnedioxyphenyl)ethyl)-6,7-dimethoxy-2-trifluoroacetyl-1,2,3,4-

tetrahydroisoquinoline (9b): w383 Tae ¥ trifluoroacetic anhydride (52.5 g), 8b (21.3 g, 50.7
mmol) 8¢ triethylamine (38.0 g) k! workup Tae351/nalé 9b (24.0 g, 91.7%) Lﬂumﬂﬂﬁﬁﬂﬁ
1d09 'H-NMR &: 1.80-2.20 (2H, m, CH, of both conformers), 2.64-2.84 (3H, m, CH, of both
conformers), 2.93-3.06 (1H, m, CH, of both conformers), 3.64-3.88 (1H, m, CH, of both

conformers), 3.85 (6H, s, O-CH, X 2), 4.05-4.16 (1H, m, CH, of both conformers), 5.58 (1H, dd,
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J=4.6, 9.9 Hz, H-1), 5.93 (2H, s, O-CH,-0), 6.58 (2H, s, Ar-H), 6.76 (1H, s, Ar-H), 6.96 (1H, s,
Ar-H). PC-NMR (both conformers) d: 28.72 (t), 33.09 (t), 36.82 (t), 39.62 (1), 39.66 (t), 53.67 (d),
55.98 (q), 56.05 (q), 101.63 (t), 109.44 (s), 109.66 (s), 109.86 (d), 109.97 (d), 111.23 (d), 111.72
(d), 112.63 (d), 112.69 (s), 113.91 (s), 114.77 (s), 118.59 (s), 122.41 (s), 124.39 (d), 124.81 (s),
127.72 (d), 127.87 (s), 133.01 (s), 133.35 (s), 146.83 (s), 147.44 (s), 147.92 (s), 148.16 (s), 156.10
(s).

anamenenalumsdaunsizyians 2: w3oulaslds 9a (2.9 g, 6.7 mmol), 2,2 -azobis(isobutyro-
nitrile) (0.8 g) 1@ tributyltin hydride (5.9 g) 1 workup Tag3sUna wun'ld 1-(5-benzyloxy-
phenyl)-5,6,7-trimethoxy-2-triluoroacetyl-1,2,3,4-dihydroisoquinoline (10a) (2.3 g, 92.0%) @
vosniladmies iiosiamomdaiansHuSan3 1au3T silica gel column chromatography 19
hexane-cthyl acetate fudire 'H-NMR 8: 2.72-2.94 (2H, m, CH,), 3.26-3.39 (1H, m, CH,),
3.72 (3H, s, O-CH,), 3.87-3.97 (1H, m, CH,), 3.89 (3H, s, O-CH,), 3.93 (3H, s, O-CH,), 5.01 (2H,
s, Ph-CH,), 6.32 (1H, s, H-8), 6.72 (1H, s, H-1), 6.81-6.87 (2H, m, Ar-H), 6.90-6.95 (1H, m, Ar-
H), 7.20-7.27 (1H, m, Ar-H), 7.30-7.40 (5H, m, Ph-H). PC-NMR (both conformers) 0: 27.85 (t),
38.90 (1), 38.95 (1), 56.02 (q), 56.32 (d), 60.56 (q), 60.88 (q), 70.03 (t), 107.00 (d), 114.44 (d),
115.78 (d), 118.55 (s), 120.16 (s), 121.56 (d), 127.61 (d), 128.46 (s), 128.61 (d), 129.66 (d),
136.65 (s), 141.21 (s), 142.23 (s), 151.01 (s), 152.42 (s), 155.77 (s), 158.83 (s).

anamenelumsdaunsizyians 3: wisulagld 9b (6.8 g 132 mmol), 2,2'-azobis
(isobutyronitrile) (2.2 g) t4ag tributyltin hydride (15.5 g) m workup Tae51nd wun'ld 1-(2-
(4,5-methylendioxyphenyl)ethyl)-6,7-dimethoxy-2-trifluoroacetyl-1,2,3,4-tetrahydroisoquinoline

(10b) (3.8 g, 66.2%) ndJuﬂlmwﬁﬂ?{mﬁmgﬁmﬁa@mwﬁqﬁmwﬂﬁ’ﬁqwﬁmﬁ% silica gel
column chromatography T4 hexane-ethyl acetate Wudive H-NMR : 2.04-2.26 (2H, m, H-a of
both conformers), 2.52-2.80 ( 2H, m, H-f3 of both conformers), 2.80-2.86 (1H, m, H-4 of both
conformers), 2.93-3.08 (1H, m, H-4 of both conformers), 3.58-3.71 (1H, m, H-5 of both
conformers), 3.86 (3H, s, O-CH,), 3.87 (3H, s, O-CH,), 4.01-4.12 (1H, m, H-5 of both
conformers), 5.57 (1H, dd, J=7.3, 9.1 Hz, H-1), 5.93 (2H, s, O-CH,-0), 6.56 (1H, s, Ar-H), 6.60
(1H, s, Ar-H), 6.67 (1H, dd, J=1.6, 7.9 Hz, Ar-H), 6.72 (1H, d, J=1.6 Hz, Ar-H), 6.75 (1H, d,
J=17.9 Hz, Ar-H). PC-NMR (both conformers) d: 28.76 (t), 32.21 (t), 38.36 (1), 39.57 (1), 53.77 (d),
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55.96 (q), 56.07 (q), 100.86 (t), 108.27 (d), 108.74 (d), 109.96 (d), 111.22 (d), 114.76 (s), 121.07
(d), 124.37 (s), 128.00 (s), 134.91 (s), 145.86 (s), 147.70 (s), 147.96 (s), 148.21 (s), 151.27 (s).
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9 o 9 . v A
dm5udoya HMBC correlations Iatanslugdd 2 uaza1sa 4

eﬁ'mga "H-NMR spectrum Y83 8-oxyberberrubine (3) AUNATITUTIA AOANABINY

. @ 7 ] <]
Yoya 'H-NMR spectrum U93 8-oxyberberrubine (3) 91nmsdunsizy oe1elsnamlu “c-
NMR spectrum U939 8-oxyberberrubine 10T SR U carbon $IUIUNTANT chemical shift
1 o [ 4
UANAIIDIN chemical shift YD carbon 1AYINUVDI 8-oxyberberrubine (3) NMTAIUATICH
v

1agHaInN HMBC correlation WUNS1BUABUNTHTZ YA WUV H-1 tag H-13 daunu
¥ . Y A
U9y aUdI HMBC correlation uﬁm"lﬂugﬂm 2 UAZANTN S

mawnsoaglidinnndeyaves  'HNMR - awisadudulaseadves (o)
gusanlung A (2) L 8-oxyberberrubine (3) 18 1anNULANA19UBIAT chemical shift Y94 carbon

) [ 1 ] &Y Aa o [l %

Turnsdwmiesenineansdunsizniuassssuna Mn bienunsatudulaseadaves (-

gusanlung A (2) 1% 8-oxyberberrubine (3) V03518UNDUNENT IdoenaTu Ty

MIFUATIZN (£)-gusanlung D

FMTUMIFUATIEN (+)-gusanlung D (1) Fusumnnai 2-iodobenzoyl chloride
(4d) N1ﬁ1ﬂ§ﬁ§81ﬁﬂ 5 uaz triethylamine I 2-(2'-iod0benzoyl)—1-methylene-é,7-methylene-
dioxy-1.2.3 4-tetrahydroisoquinoline (6b) FTA1NERETAIN 391 6b winlasenau
tributyltin hydride (4o 2,2’-azobis(isobutyronitrile) e Tdensnansaaiiluvesnauved 1 ag
sb ludTnamanansIn 39.0% ludaain 1: 8b 1IAD 87:23 MAMIAATILY  'H-NMR
spectrum uaxLﬁaﬁwmwanmﬁmﬁﬁ?mﬁu hydrazine 4@% palladium/charcoal 1# (4)-
gusanlung D (1) iﬁfﬁlg “lg.llﬂyja 'H- uaz "C-NMR spectrum U9 (£)-gusanlung D (1) ﬁ
dunrefldaeandesiudoyaues (+)-gusanlung D 1Az ()-gusanlung D 91NTIWNUADY
T LALANAININTDYAVD (-)-gusanlung D' FituTnssadiaves (-)-gusanlung D' 910

AR o =) A '
15s'imﬂmqmmumwmqumaﬂm”lﬂ
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qw%mﬁamwmm (£)-Gusanlung D (1) tta% (X)-gusanlung A (2)
(+)-Gusanlung D (1) 118¢ (£)-gusanlung A (2) NANUIUTY 256 pg/mL lieongns

TEAER) Staphylococcus aureus ATCC25932, Escherichia coli ATCC10536 1iae Candida
albicans ATCC90028.

R; R, <0 © <0
+ N 5+4c - 6a N O
R O 5+4d > 6b 0
3 CH R R
3 1
R
2

5 3

N 4a:R; =OBn, R, = OCH;3 R3 =Br, Ry = CHO
B 4b : R; = OBn, R, = OCH;3 R; = Br, R4 = COOH
4c:R; =0Bn, R, = OCH; R; = Br, R4 = COCI1
4d: Ry =R, =H,R3=1,R;=COCl 6a:R; =0Bn,R,=0CH; R;=Br
6b:R;=R,=H,Ry=1

D)

—_— (E) (7a+8a—= 2) R
F A +8— 1) 1
—_—_——
RZ
7a:R; =0Bn, R, = OCH; 8a:R; =0Bn, R, =0CHj; 4
1 :R,=R,=H 8b:R,=R,=H 2 : Ry =OH, R, = OCHj; [(D)gusanlung A]

1:R; =R, =H [(Dgusanlung D]

(G) (7a+8a — 8a)

3 [8-oxyberberrubine]

8a

Reaction conditions: (A) NaClO,, sulphamic acid/ fert-butanol-H,0; (B) SOCL,/ benzene; (C)
Et,N/ dry benzene; (D) Bu,SnH, AIBN/ dry benzene; (E) H,, Pd/C/ ethanol;(F) hydrazine, Pd/C/

ethyl acetate-ethanol; (G) 1,/ dioxane; (H) conc. HCI/ ethanol.

UMW 1 MIFUATIZH ($)-gusanlung A (1), (£)-gusanlung D (2) 8¢ 8-oxyberberrubine (3)
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gﬂ‘ﬁ 2 HMBC correlations Y94 ()-gusanlung A (1) 8¢ 8-oxyberberrubine (3)

ms1e 1 manfSeuiisudoya H-NMR 5813119 natural (-)-gusanlung D', synthetic (-)-gusan-

lung D' synthetic (1)-gusanlung D’ 11ag [this work]

(-)-gusanlung D

(-)-gusanlung D

(£)-gusanlung D

(£)-gusanlung D

(position) cpcl,’ cpcl,’ cpcl,’ CDCI, [this work]
mp 250-251 °C mp 195-197 °C mp 175-177°C | mp 175-176 °C
'H 'H 'H 'H
1 7.35(s) 6.71 (s) 6.76 (d) 6.72 (s)
4 6.80 () 6.67 (s) 6.76 (d) 6.67 (s)
50, 2.70-3.40 (m) 2.7-2.8 (m) 2.83-3.35 (m) 2.70-2.82 (m)
5B 2.70-3.40 (m) 2.82-3.02 (m) 2.83-3.35 (m) 2.87-3.07 (m)
60, 2.70-3.40 (m) 2.82-3.02 (m) 2.83-3.35 (m) 2.87-3.07 (m)
63 4.8 (m) 4.93-4.99 (m) 4.7-5.1 (m) 4.88-4.99 (m)
9 8.07 (d, 8.0) 8.13 (d, 7.4) 8.1-8.37 (m) 8.13 (dd, 7.6, 1.4)
10 7.29-7.41 (m) 7.34-7.40 (m) 7.25-7.65 (m) 7.39 (brt, 7.4)
11 7.29-7.41 (m) 7.41-7.49 (m) 7.25-7.65 (m) 7.46 (dt, 7.4, 1.5)
12 7.29-7.41 (m) 7.24(d, 7.4) 7.25-7.65 (m) 7.22-7.29 (m)
130, 2.70-3.40 (m) 2.82-3.02 (m) 2.83-3.35 (m) 2.87-3.07 (m)
13 2.70-3.40 (m) 3.18 (dd, 15.3,3.7) 2.83-3.35 (m) 3.18(dd, 15.7,3.7)
14 3.95 (m) 4.83 (dd, 13.3,3.7) 4.7-5.1 (m) 4.84 (dd, 13.3,3.7)
OCH,0 6.20, 6.06 (s) 5.96 (s) 5.93 (s) 5.96 (s)
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ms1e 2 manfSeuiisudoya “C-NMR 53131 natural (-)-gusanlung D', synthetic (-)-

gusanlung D' 1ag synthetic (+)-gusanlung D’ 11ag [this work].

(-)-gusanlung D

(-)-gusanlung D

(£)-gusanlung D

(£)-gusanlung D

(position) cpcl,’ cpcl,’ cpcl,’ CDCI, [this work]
mp 250-251 °C mp 195-197 °C mp 175-177 °C mp 175-176 °C

“c “c “c “c

1 107.3 105.8 105.97 105.9
2 135.0 146.5° 146.57 146.6°
3 147.0 146.7° 146.77 146.8°
4 107.5 108.6 108.81 108.7
4a 126.5 128.8 128.85 128.9
5 29.7 29.6 29.61 29.7
6 42.0 38.7 38.49 38.8
8 162.0 164.5 158.67 164.6
8a 117.3 137.2 137.24 137.3
9 128.7° 128.6 128.60 128.6
10 127.9° 1273 127.37 1274
11 127.1° 131.8 132.33 131.9°
12 126.8° 126.8 126.87 126.9
12a 124.6 129.0 131.81 129.1
13 335 38.1 3778 38.1
14 49.4 55.2 55.18 55.3
l4a 126.5 128.5 128.55 128.6
OCH,0 100.9 101.1 101.00 101.1

a,b,c, . .
* assignments may be interchangeable.
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ms19 3 manfSeuiioudoya H-NMR 581319 natural (-)-gusanlung A' 18% synthetic (+)-

gusanlung A [this work].

(-)-gusanlung A (£)-gusanlung A (£)-gusanlung A
(DMSO-d,)’ (DMSO-d,) [this work] (CDCL,) [this work]
(position) m.p. 260-262 °C m.p. 188-189 °C m.p. 188-189 °C
'H 'H 'H

1 6.96 (s) 7.00 (s) 6.71 (s)

4 6.80 (s) 6.79 (s) 6.66 (s)

5 2.73-2.81 (m) 2.75-2.89 (m) 2.72-2.84 (m)
60L 2.73-2.81 (m) 2.89-3.01 (m) 2.94-3.40 (m)
63 4.71 (m) 4.69-4.59 (m) 4.80-4.87 (m)

11 6.99 (d, 8.1) 7.09 (d, 8.1) 6.94 (d, 8.1)

12 6.86 (d, 8.1) 6.71 (d, 8.1) 6.63 (d, 8.1)
13 3.13 (dd, 15.3, 3.1) 3.36 (dd, 15.2, 3.6) 3.14 (dd, 15.2, 3.8)
13B 2.62 (dd, 15.3, 13.3) 2.66-2.75 (m) 2.80-2.94 (m)

14 4.68 (dd, 13.3, 3.1) 4.84 (dd, 13.3,3.4) 4.80 (dd, 13.6, 3.5)

C,,-OCH, 3.76 (s) 3.78 (s) 3.90 (s)
OCH,0 5.98,5.99 (s) 5.98, 6.00 (s) 5.96 (s)
OH - 12.88 (s) 12.83 (s)

ms19 4 manfSeuioudoya "C-NMR 5813119 natural (-)-gusanlung A° 1182 synthetic (+)-

gusanlung A [this work] $668¥ HMBC correlations U84 (£)-gusanlung A [this work].

(-)-gusanlung A (+)-gusanlung A (+)-gusanlung A (+)-gusanlung A
(position) (DMSO-d6)6 (DMSO-d,) (CDCL) (DMSO-d,) [this work]
[this work] [this work]
m.p. 260-262 °C | m.p. 188-189 °C m.p. 188-189 °C HMBC
“c “c “c '3 ’y
1 106.1 106.6 105.8 C-2 C-3,4a, 14
2 145.9° 146.7° 146.8* - -
3 147.7° 146.5° 146.7* - -
4 107.8 108.7 108.6 C-3 C-2,5, 14a
4a 129.1° 1283 128.1 - -
5 29.0 28.9 29.4 C-4a, 6 C-4, 14a
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519 4 manfSeuioudoya "C-NMR 581119 natural (-)-gusanlung A° 1182 synthetic (+)-

gusanlung A [this work] 868 HMBC correlations U943 (£)-gusanlung A [this work]. (9]'6)

6 37.8 385 384 C-5 C-4a,8, 14
8 161.4 168.4 168.6 - -
8a 122.3° 111.4 1114 - -
9 149.7° 151.4 151.8 - -
10 145.7° 1472 1475 - -
11 118.9 116.7 115.4 C-10 C-9, 12a
12 122.1 116.9 116.1 c-11 C-8a, 10, 13
12a 128.2° 129.6 128.7 - -
13 377 35.9 37.1 C-12a,14 | C-8a,12, 14a
14 54.4 55.4 55.7 C-13, 14a -
14a 129.3° 129.1 128.4 - -
C,,-OCH, 60.5 56.3 56.3 - C-10
OCH,0 100.5 101.3 101.2 - C-2,3
OH c9 C-8a, 10

a,b,c, . .
* assignments may be interchangeable.

mse 5 msnfSeuiivudoya 'H- waz "C-NMR 581314 natural 8-oxyberberubine (3)',

synthetic 8-oxyberberubine (3) [this work] 1468 HMBC correlations U84 8-oxyberberrubine [this

work].
natural 8- synthetic 8- natural 8- synthetic 8- synthetic
oxyberberrubine | oxyberberrubine | oxyberberrubine | oxyberberrubine | 8-oxyberberrubine
(3) cDCl, (3) CDC, (3)cpcl,! (3) CDCI, (3) (cDCl,)
(position) [this work] [this work] [this work]
m.p. 240-241 °C m.p. 238-239 °C m.p. 240-241 °C m.p. 238-239 °C HMBC
'H 'H “c “c ’J 'y
1 6.83 () 7.21 (s) 104.0 104.8 C-2 C-3,
4a, 14
2 141.6 147.5* - -
3 146.4 148.6* - -




M3 5 msnfSeuiivudoya 'H- waz "C-NMR 581314 natural 8-oxyberberubine (3)',
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synthetic 8-oxyberberubine (3) [this work] 1668 HMBC correlations U84 8-oxyberberrubine [this

work]. (9]'@)
4 6.72 (s) 6.71 (s) 107.1 108.0 C-3 C-2,
5, 14a
4a 109.6 129.5 - -
5 291(t,7.2) 2.92(t,6.1) 28.4 28.4 C-4a, 6 C-4,
14a
6 427 (t,7.2) 427 (t,6.1) 39.1 39.1 C-5 C-4a,
8, 14
8 164.0 165.4 - -
8a 129.9 111.0 - -
9 149.0 150.3 - -
10 147.5 144.9 - -
11 7.30 (AB q, 8.0) 7.28 (d, 8.5) 114.9 119.1 C-10 C-9,
12a
12 7.00 (AB q, 8.0) 6.99 (d, 8.5) 120.0 115.3 C-11 C-8a,
10, 13
12a 128.9 130.5 - -
13 7.21 () 6.83 () 103.6 103.6 C-14 C-8a,
12,
14a
14 133.6 134.6 - -
14a 122.1 123.5 - -
C,,-OCH, 3.96 (s) 3.97 (s) 56.7 56.7 - C-10
OCH,0 6.02 (s) 6.02 (s) 100.6 101.5 - C-2,3
OH 13.14 - - - -

* assignments may be interchangeable.

NINAADI

1A1MAOUINAYIAA8IAT09 Stuart Scientific SMP 2 Tagdi 1AU5uAT (uncorrected)

Ultraviolet spectra Jaanensaza1slu methanol AI8IATEY Perkin Elmer Lambda 35 UV-VIS

spectrophotometer

Infrared spectra Jadein50d Perkin Elmer Spectrum GX FT-IR
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spectrophotometer Mgﬂ CH,Cl,-films 'H- uaz “"C-NMR spectra Jadnein50d Bruker
AVANCE 300 spectrometer 10214 © 300 MHz %50 'H uaz 75 MHz é sy “C Taely
CDCL tag DMSO-d, Turnansaiiludihazats uaz 14 tetramethylsilane 11U internal standard

Mass spectra Jadne1n509 POLARIS Q mass spectrometer

2-Benzyloxy-6-bromo-3-methoxybenzoic acid (4b): Aoy d ANEIT82018U04 sodium chlorite
(0.36 g, 3.6 mmol) GlulilW (5 mL) adluasazaieves 2-benzyloxy-6-bromo-3-methoxy-benzal-
dehyde (4a)7 (1.0 g, 3.1 mmol) 148 sulfamic acid (0.5 g) 11 tert-butanol (10 mL) uazﬁyw (3mL)
fitdenaued ieidnads nauaedn 1 $1Tua SN ethyl acetate (20 mL) a9 liivg 10819
3 udrafady ethyl acetate 728 5% sodium carbonate (3 X 20 mL) niiFualifunse
@8 concentrated hydrochloric acid E‘Tﬁ’ﬂﬁf?uﬂiﬂﬁilﬂ chloroform (3 X 20 mL) ﬂ1ﬂ€uﬁ1§u
chloroform ¥ anhydrous sodium sulfate ué’aﬁﬂﬂﬁzmﬂﬂwclgfmmﬁuﬁw"l?f 4b ﬁju
HANEU1 (0.8 g, 76.2%) NAIANWANAIY benzene-hexane, mp 112-115 °C; 'H-NMR §: 3.89
(3H, s, O-CH,), 5.10 (2H, s, Ph-CH,), 6.88, (1H, d, J/=8.9 Hz, Ar-H), 7.25-7.38 (4H, m, Ph-H X 3
8% Ar-H), 7.42-7.47 (2H, m, Ph-H). "C-NMR §: 56.2 (q), 76.0 (), 108.7 (s), 114.9 (d), 128.2
(d), 128.3 (d), 128.4 (d), 130.6 (s), 136.7 (s), 145.9 (s), 152.2 (s), 171.0 (s).

2-(2’-Benzyloxy-6’-br0m0-3’-methoxybenzoyl)-l-methylene-6,7-methylenedi0xy-1,2,3,4-

tetrahydroisoquinoline (6a): 936310835 acid chloride 1a81% acid (4b) (3.6 g, 10.0 mmol)
1ae dihydroisoquinoline (5)° (1.0 g, 5.3 mmol) workup Tae351Unala 6a Gﬁ'ﬂﬁﬂﬂmﬁaﬂiﬁﬁﬂ
ﬁﬂﬂﬁwﬂﬁﬁ?aﬂu%wia"lﬂﬁuﬁ 'H-NMR §&: 2.90-2.59 (2H, m, CH,) , 3.80 (3H, s, O-CH,),
4.13-4.02 uag 3.57-3.50 (2H, 2 m, CH,), 4.81 (1H, d, J=1.3 Hz, =CH,), 5.00 (2H, AB q, J/=10.8
Hz, Ph-CH,), 5.14 (1H, d, J/=1.3 Hz, =CH,), 5.90 (2H, AB q, J/=1.3 Hz, O-CH,-0), 6.41 (1H, s, H-
5), 6.75 (1H, d, J=8.8 Hz, H-4,), 6.839 (1H, s, H-8), 7.18 (1H, d, /=8.8 Hz, H-S'), 7.38-7.23 (5H,
m, Ph-H). “C-NMR &: 28.8 (t), 41.6 (1), 55.9 (), 75.4 (1), 101.1 (1), 103.8 (d), 104.4 (t), 108.4
(d), 110.0 (s), 113.4 (d), 125.1 (s), 127.7 (d), 127.9 (d), 128.1 (d), 128.4 (d), 129.0 (s), 134.3 (s),

137.4 (s), 141.4 (s), 145.3 (s), 146.5 (s), 147.8 (s), 152.1 (s), 165.0 (s).

(£)-Gusanlung A (2) a2 9-benzyl-8-oxyberberrubine (8a) Reflux e13a2a18U93 6a (2.7 g,

5.3 mmol), tributyltin hydride (3.4 g, 11.7 mmol) tiag 2,2'-azobis(isobutyronitrile) 0.2 g, 0.7
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mmol) 144 benzene (50 mL) Funan 3 $2Tus vt lszmeneldanudud 1o
Fiaa 1B chloroform (30 mL) adliifteazaeveaniia 1NTUENTU chloroform &2t
hexane (4 X 15 mL) Lgﬁaﬁﬁ?u chloroform 1¥usiadede anhydrous sodium sulfate mmfu
1 lsemenmeldnnusdus | §ueanan (£)-9-benzylgusanlung A (7a) 1A% 9-benzyl-8-oxyber-
berrubine (82) ITUNANTINADITOU (31.3%) HEIANHANF G ethanol Tudadan 78: 22 910
mﬁmﬁwﬁ%’ay’amm "H-NMR spectrum

WUDINaN 8a 11ag 7a (303.7 mg, 0.7 mmol), 10% Pd/C (30.4 mg) 11 ethanol (50
mL) ¥13111§58101 hydrogen Annuduussemediung 48 4279 miiunsoden catalyst
pon 11 filtrate 1152110n1013A A UA1E (H)-gusantung A (2) Sluwanavdesdou (82.4
mg, 34.3%) NAINNHANAY ethanol, mp 188-189 °C; UV (MeOH) A, nm (log &): 219 (4.54),

271sh (3.87), 281 (3.98), 308 (4.16), 319 (4.15); IR v__ (film) om 3737, 3650, 3585, 2919,

2852, 1748, 1634, 1615, 1581, 1542, 1506, 1488, 1456, 1386, 1356, 1336, 1315, 1262, 1239,
1154, 1084, 1069, 1037, 1001, 933, 858, 804, 792, 728; EI-MS m/z (%): 339[M]+ (55), 176 (100).
'H-NMR uaadluaisng 3, "C-NMR uaz HMBC uaadlunisng 4

08 9 ANE1TAZAY iodine (4.6 g, 18.3 mmol) 11 dioxane (100 mL) asluvosway
YD 7a 1ag 8a (1.3 g, 3.0 mmol), sodium acetate (1.5 g) 111 dioxane (50 mL) ﬁmﬁﬁ reflux E)gli
TaelFa lums@utszana 30 17 105U reflux A08n 6 92T udadanalifiZu nsoada
#1992NOUY Buchner funnel 918 chloroform (100 mL) é’wf?u chloroform 978 5% sodium
bisulfite (100 mL) UAAAY dilute ammonium hydroxide (100 mL) END 199 LLEJﬂGf;:u chloroform
191 ad 0 anhydrous sodium sulfate 1@ 15z e1da LA 18 9-benzyl-8-
oxyberberrubine (8a) (UNANTUAUTY (0.6 g, 50.0%) NEINANANAIY ethanol, mp 190-192 °C.
UV (MeOH) Xmax nm (log &): 206sh (4.62), 224 (6.31), 255sh (5.78), 312 (5.76), 342 (6.03), 369

(5.86), 387 (5.71); IR v__ (film) cm ' 2938, 2898, 2841, 1651, 1619, 1599, 1494, 1484, 1386,

1372, 1317, 1277, 1225, 1176, 1100, 1083, 939, 871, 834, 777, 734; 'H-NMR §&: 2.88 (2H, t,
J=6.1 Hz, CH,-5), 3.88 (3H, s, O-CH,), 4.31 (2H, t, J=6.1 Hz, CH,-6), 5.16 (2H, s, Ph-CH,), 6.00
(2H, s, 0-CH,-0), 6.70 (1H, s, H-4), 6.72 (1H, s, H-13), 7.22 (1H, s, H-1), 7.28-7.32 (2H, m, H-
11 wag H-12), 7.32-7.43 (3H, m, Ph-H), 7.68-7.73 (2H, m, Ph-H); "C-NMR &: 28.7 (1) 39.5 (1),
56.9 (q), 75.7(t), 101.3 (d), 101.4 (1), 104.7 (d), 107.9 (d), 119.1 (d), 119.8 (s), 122.5 (d), 123.8
(), 127.7 (d), 128.2 (d), 128.7 (d), 130.1 (s), 132.4 (s), 135.6 (s), 138.1 (s), 147.3 (), 148.2 (),

148.4 (s), 151.7 (s), 160.2 (s).
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8-Oxyberberrubine (3): Reflux e1392018U93 8a (100.0 mg, 0.2 mmol) 14 ethanol (30 mL)
18 concentrated hydrochloric acid (30 mL) ﬁjunm 3 “]?L’JTNQ 9%@177&11%1?11“!,5’3?{5@538 chloro-
form (50 mL) 5)1\1‘%’1! chloroform G?])’Jflfil”l (50 mL) ﬁ”l“]q;ju chloroform 1¥ued e anhydrous
sodium sulfate 31t Ilszmeneldnnudud g 8-oxyberberrubine (3) (HunaNAINADA
00U (42.2 mg, 53.5%) HAIANNANAIY ethanol, mp 238-239 °C [Lit. mp 240-241 °C]; UV
(MeOH) A, nm (log &): 225 (4.44), 258sh (3.99), 270 (3.87), 288 (3.69), 345 (4.16), 369 (4.13);
IR v, (film) cm': 3011, 2893, 2836, 1645, 1594, 1490, 1393, 1320, 1267, 1228, 1181, 1087,

1033, 932, 826, 665; 'H-NMR, "C-NMR itag HMBC taadlunisng s

2-(2’-Iodobenzoyl)-1-methylene-6,7-methylenedioxy-1,2,3,4-tetrahydroisoquinoline (6b): 11
4d (1.4 g, 5.4 mmol ) aza81u benzene (20 mL) 1d3ADY ) vieaa1sazay 4d asluaisazaie
Y9N dihydroisoquinoline (5)8 (1.0 g, 5.3 mmol) @ triethylamine (1.0 g) 11 benzene (20 mL)
mﬂﬁaju reflux 1Fu17a1 2 ‘]QS'J’JIMQ !,Lélﬂéjiﬁﬂﬁlgu mﬂﬁ?uﬂim triethylamine hydrochloride 88
N filtrate Nlszmonieldanudud1d eb Huvemiadmaouty 2.2 ¢ Fanuid
mmmﬁaiﬁm1fﬁqﬁﬂﬂﬁwﬂﬁﬁ?aﬂwﬁu@ia"lﬂﬁuﬁ 'H-NMR &: 2.95 (2H, br s, CH,), 4.12 (
2H, brs, CH,), 4.50 (1H, br s, =CH,), 5.18 (1H, br s, =CH,), 5.92 (2H, s, O-CH,-0), 6.58 (1H, s,
Ar-H), 8.07-6.84 (5H, m, Ar-H). PC-NMR §&: 29.0 (1), 41.8 (1), 101.2 (1), 103.9 (d), 106.2 (t),
108.4 (d), 125.0 (s), 128.3 (d), 129.9 (d), 132.5 (s), 135.9 (s), 139.3 (d), 142.2 (d), 142.6 (s), 146.8
(s), 148.2 (s), 161.2 (s), 169.0 (s).

(£)-Gusanlung D (1) #ag 13,14-Didehydrogusanlung D (8b): Reflux 1302818983 6b (2.9 g,
10.0 mmol), tributyltin hydride (11.7 g, 40.0 mmol) 48 2,2’-azobis(isobutyronitrile) (1.6 g, 10.0
mmol) T benzene (50 mL) funan 3 42 Tus i lszmenmeldnnugud 1dvoaniia
#1010 @ chloroform (30 mL) adlilioazaoveaniia 1181951 chloroform §38 hexane
(4 X 15 mL) ﬁ”l“]?u chloroform Tuiadaeane anhydrous sodium sulfate mﬂl%uﬂﬂﬂizmﬂ
meldnududIdueanan 1 uaz 8b HuRANFINA03801 (39.0%) HEIANHANG 120 ethanol
Tudadau 23: 86 1M AATIZHToyav8e 'H-NMR spectrum

Reflux U3INaUUDY 1 tag 8b (200.0 mg, 0.7 mmol), 10%Pd/C (300.0 mg),
hydrazine (50 mL), ethanol (50 mL) t4a¢ ethyl acetate (50 mL) ﬁJunm 48 ‘%J’JTNQ ﬁg’ﬂﬁgﬂﬁjlgu

Y Y
1AINT09 NNIUANA filtrate @28  chloroform (80 mL) LAIA1FY chloroform 918 10%
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hydrochloric acid (2 X 50 mL), 11 (50 mL) %Y chloroform Ttadne anhydrous sodium

sulfate 910 1szmenmeldanusudld (+)-gusantung D (1) iWunandivaesseu (99.4
Y =y O 11, 5 °

mg, 49.4%) NAINNNANAIY ethanol, mp 175-176 °C [lit.” mp 175-177 °C]. UV (MeOH) A, nm

(log &): 206 (6.27), 230 (5.78), 253sh (5.42), 290 (5.42), 335 (5.02), 365 (4.77); IR v__ (film) cm'

max

B 2922, 1646, 1602, 1576, 1487, 1412, 1362, 1333, 1285, 1241, 1218, 1178, 1141, 1038, 936,

906, 853, 743, 636, 505; 'H-NMR taz "C-NMR taadluaisia 1 uag 2
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MIC Y99 (%)-gusanlung D #ag (+)-gusanlung A 11alag3% NCCLS microbroth dilution’®

v
v A

PNU

1. azan® (+)-gusanlung D UaY (+)-gusanlung A 11 DMSO 1¥HiaNuduu 1024 pg/mL
4
2. Lﬁmqa%w 3 ¥iia Ao Staphytolcoccus aureus ATCC25932, Escherichia coli ATCC10536
b4 Y 4 Y
wag Candida albicans ATCC90028 110 1M1518891%0 1A8 10% glucose (NBG) d1M5LIA0T0
Staphytolcoccus aureus ATCC25932 g Escherichia coli ATCC10536; Sabouraud glucose
) o 4 1 { I @ 4
broth §YMT U0 Candida albicans ATCC90028 1iu#l 37 °C 1flunan 24 %2 Tuannas oo 1n
= Yy 9 Y J1 A Aaa
UANNEANIY 1 auadaaelaaans
o . . . 9 Y = 9y 9 =
3. 1 two-fold serial dilution ¥o3e3luve 1 IHesazaslanuandunn 512 pg/mL 939
4 4
0.50 pg/mL TuvmnziFordurugudnaia 5 iwudmas dadl
4 [ 4
3.1 wumsazaielude 1 Usuas 100 L aslunumnzdeniun 1 antiuan
4 4 1
pmsasu¥elTuas 100 pL ol werldidhduee ldaswauntianududu 512 pg/mL
1 a A 1 A Yy Aa dy
32 wivvewaudFinas 100 pL luaui 1 ldasluaun 2 ududveminades
4 v v
WoSues 100 pL aelylunud 2 warlddhduee ldeswauidanudiudu 256 pg/mL
1 a A 1 A Yy Aa dy
33 wivvowaudTinas 100 pL Tuaui 2 ldasluaui 3 ududveninsnes
4 [ 1
Wo1511a5100 pL aelylunui 3 werlvidhiu s ldaswanntianududu 128 pg/mL
o g’ 1 = v 9 dy 9 = Yy 9 Y A
4 MFuruReInude 3.3 awaumzresedgamelanududu 0.5 pg/mL 1AM
dy Y A d" dy 1 =\ I
1FOUGAMENTD M TAUTODY 1AL 111U control
a & A ) S a o | a
5. @uwregadnw 20 uL avlunumnzyelude 3 nintuwanems@ouseaslidn 80 pL
Y 9 o [ u’/‘ ) a g Yy Y 1 o
panlidniy duiunnnuezidfnasgnidlu 200 pL anudNduIUUINIZIIIAY 256
Hg/mL 1aZUTOIGAMININD 0.25 pg/mL
] Lﬂy 9 A 0 < o
6. UNMWIzFDluAe 59 37 °C1ilunal 24 Falug
1 Y a [} dy A Yy 9 J A )=} @
7. a1 MIC m 1danmInasananuyuvesnumzFenanuduiuaN 9 Wereunuau
control 191U control zyuuaaIgadnsaanlald dunguiunlanuusmivie MiC

VOITIINNINMINATOU
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ACCN

AIBN

Boc
brs
CDCl,
CH,CI,
CHCl,
CH,CN
COSY
COX-2

DMSO

DMF

dd
dt
EI-MS
EtOAc

EtOH

HMBC
HMQC
H,S0,

HCl

IR
IL

iNOS

=1,1 ’-azobis(cyclohexanecarbonitrile)

= 2,2'-azobis(isobutyronitrile)

= acetyl

= molar absorptivity coeffcient

= tert-butyloxycarbonyl

= broad singlet

= deuterochloroform

= dichloromethane

= chloroform

= acetonitile

= correlated spectroscopy

= cyclooxygenase-2

= chemical shift relative to tetramethylsilane(TMS)
= dimethyl sulfoxide

= dimethylformamide

= doublet

= doublets of doublet

= doublets of triplet

= electron impact mass spectrometry

= ethyl acetate

= ethanol

= gram

= heteronuclear multiple bond correlation
= heteronuclear multiple quantum correlation
= sulfuric acid

= hydrochloric acid

= hertz

= infrared

= interleukin

= inducible nitric oxide synthase
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MeOH
MHz
MIC
mg

mL

mp
m/z
NO
NMR
PGE

ppm

THF

TNF-a
uv

= coupling constant

= In UV spectroscopy, the wavelength at which maximum absorption occurs.
= lipopolysaccharide

= mass spectrometry

= methanol

= megahertz

= minimum inhibitory concentration
= milligram

= milliliter

= multiplet

= melting point

= mass-to-charge ratio

= nitric oxide

= nuclear magnetic resonance
= prostaglandin E,

= part per million

= quartet

= singlet

= tetrahydrofuran

= triplet

= tumor necrosis factor-o.

= ultraviolet

= absorption wavelength
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Abstract: The structures previously assigned to (+)-laurelliptinhexadécan-I-one (1a) and
(+)-taurelliptinoctadecan-1-one (1b) from Coceulus orbiculatus (L.) DC. (Menispermaceae)
have been confirmed by total synthesis of the racemic alkaloids. The key step of the
synthesis involved formation of ring C of the aporphines by a radical-intiated cyclisation.
Both (f)-laurelliptinhexadecan-1-one (la) and (3)-laurelliptinoctadecan-1-one (1b) were
inactive against Staphylococcus aureus ATCC25932, Escherichia coli ATCC10536 and
Candida albicans ATCC90028.

Keywords: Alkaloid; Amidic aporphine; Isoquinotine; Synthesis; Antimicrobial activity.

Intreduction

Amidic aporphine alkaloids usually occur as N-formyl, N-acetyl and N-methoxycarbonyl
derivatives [1]. (+)-Laurelliptinhexadecan-1-one (1a) and (+)-laurelliptinoctadecan-1-one (1b) are two
unique amidic aporphine alkaloids in which a palmitoyl and a stearoyl functional group is attached to
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the nitrogen of the aporphine nucleus, respectively (Figure 1){2}].

Figure 1. Structures of (+)-laurelliptinhexadecan-1-one (1a) and (+)-laurelliptinoctadecan-
1-one (1b).

N\,"Ln/\/(cH,l,.——q‘—_H:|
H

(+}-1a (+)-1b

These two unique alkaloids were isolated as an inseparable mixture from Cocculus orbiculatus
(Menispermaceae). Based on detailed spectroscopic analysis of the mixture, structures 1a and 1b were
assigned to (+)-laurelliptinhexadecan-1-one and (+)-laurelliptinoctadecan-1-one, respectively. The
mixture of 1a and 1b was found to exhibit weak activity toward the human hepatoma cell line HepG2
and breast cancer cell line MDA-MB-231. No antimicrobial activity has been reported. In view of the
fact that (+)-laurelliptinhexadecan-1-one (1a) and (+)-laurelliptinoctadecan-1-one (1b) occur as an
inseparable mixture, it is therefore desirable to carry out a total synthesis of these two alkaloids to
confirm their structures and to study the biclogical activities of the pure alkaloids.

Results and Discussion

The syntheses of both (x)-laurelliptinhexadecan-1-one (1a) and (+)-laurelliptinoctadecan-1-one (1hb)
were based on the construction of ring C of the aporphine nuclens by a radical-initiated cyclisation [3].
It was initially anticipated that cyclisation of 2b and 2¢ would lead to the desired (£)-1a and (#)-1b
after removal of the benzyl protecting groups. Thus, condensation of 5-benzyloxy-2-bromo-4-
methoxyphenylacetyl chloride (3) [4] with 4-benzyloxy-2-methoxyphenethylamine (4) gave amide 5
which was converted to 6 in a Bischler-Napieralski reaction. Reduction of 6 with sodium borohydride
pave (2a) which was freated with palmitoyl chloride and stearoyl chloride to give 2b and 2¢
respectively. Unfortunately, several attempts to effect cyclisation of both 2b and 2¢ by a radical-
initiated cyclisation were fruitless. Subsequently, isoquinoline 2a was reacted with trifluoroacetic
anhydride fo give 2d, which was treated with tributyltin hydride and azobis(isobutyronitrile) to give 7a
in 22.7% yield and the hydrogenolysis product 2e in 29.1% yield. Due to steric hindrance, the
formation of 7a was accompanied by concurrent loss of the benzyl protecting group on the oxygen at
C-1. Furthermore, the loss of the benzy! radical from the radical intermediate formed after initial
cyclisation is also favoured electronically. The structure of 7a was supported by the presence of a
singlet at 8y 8.14 due to the proton at C-11, characteristic of aporphines bearing a proton at that
position. Removal of the trifluoroacetyl protecting group was achieved using aqueous potassium
carbonate to give 7b which was treated with palmitoy! chloride and stearoyl chloride to give (£)-9-
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benzyllaurelliptinhexadecan-1-one (7¢) and (£)-9-benzyllaurelliptinoctadecan-1- one (7d), respectively.
Hydrogenolysis of 7¢ and 7d gave ()-1a and (£)-1b respectively. Both (+)-1a and (£)-1b exist ds the
Z and E conformers, the "H-NMR spectral data of which are in good agreement with those of natural
(+)-1a and (+)-1b (Tables 1 and 3).

However, the *C-NMR spectral data of synthetic (£)-1a and (+)-1b possess a number of signals
which are different from those assigned to the same carbons in natural (+)-1a and (+)-1b (Tables 2 and
4). These discrepancies may be due to the fact that in the original paper assignments of chemical shifts
to the carbon atoms involved were carried out on the spectra measured on the mixture of (+)-1a and
(+)-1b. Bearing this fact in mind, it can be concluded with good confidence that the structures
previously assigned to (+)-laurelliptinhexadecan-1-one (1a) and (+)-laurelliptinoctadecan-1-one (1b)
can be confirmed with our current syntheses of the racemic alkaloids. (+)-Laurelliptinhexadecan-1-one
(1a) and (¥)-laurelliptinoctadecan-1-one (1b) at the concentration value 256 pg/ml were inactive
against Staphylococcus aureus ATCC25932, Escherichia coli ATCC10536 and Candida albicans
ATCC90028.

Scheme 1. Synthetic routes to (¥)-laurelliptinhexadecan-l-one (1a) and (%)
laurelliptinoctadecan-1-one (1b).

Ar
cHyo cH,0
1
N A B
——
WK, —_— .
BaD d Bed [ NH
'

cH,0

4 GBn
3

CH,0

E
O#a

CH,0 cH,o
O 2a Bazy C
N\ N\
C 8s0 LY E HO o 7e 1 1s
3 2a —/™ 2c —
! Td 1b
Ha0 I
08w

2a —F--Zd

G c
cH,o 2d —= Ta + 2e

opn

Ta —» Tb
2a: R, H,R, =Br o la. R, = C,;H,,
bR, =COC (H, ,R,=Br 6 T e Ib. R, =C H,,
2c ;R =COC ,H;, R, =Br E

2d : R = COCF,,R, = Br
26 iR, = COCF,,R, = H 7a:R, = COCF,
7b :R, = H
Te R, = COC,;H,,
7d :R, = COC,,H,,
Reagents and conditions: A) 10% NaHCO4/ chloroform; B) POCL/ benzene; C) NaBH,/ethanol; D)
palmitoy] chiloride, 10 % NaHCO,/ chloroform; E) stearoyl chloride, 10 % NaHCQy/ chloroform;
F} {CF;C0)0, EtyN/ chloroform; G) BusSnH, AIBN/ dry toluene; H) K,COs/ methanol-water; 1)
H,, PA/C / ethanol.
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Table 1. Comparison of '"H-NMR spectral data between (+)-laurelliptinhexadecan-1-one
{600 MHz, CDCly) and (+)-laurelliptinhexadecan-1-one (300 MHz, CDCl3).

(t)-laurelliptin- (£)-laurelliptin- (+)-laurelliptin- (£)-laurelliptin-
bhexadecan-1-one hexadecan-1-one hexadecan-1-one hexadecan-1-one
Z-form Z-form E-form E-form
| Position 'H 'H H H
_ Aporphine moie ‘
1 6.55 (s) 6.56 (s} 6.59 (s) 6.60 (s)
1z
2
3a
3b
4 2.66/2.83 (m) 2.52-291{m) 2.66/2.83 (m) 2.52-2.91 (m)
3.23 (pseudo ax., br | 3.24 (pseudo ax., br | 2.75 (pseudo ax., br | 2.75-2.82 (pseudo
1,12.0) 1, 12.11) t, 12.0) ax., m)
4.02 (pseudo eq., br | 4.00 (pseudo eq., br | 4.95 (pseudo eq., br | 4.96 (pseudo eq., br
_ d, 12.0) d,12.11) d, 12.0) d, 8.03)
6a 511 (brd, 12.5) 5.12 (br d, 10.5) 4,60 (brd, 12.5) 46]1(brd, 12.1)
7 2.61 (pseudo ax., br | 2.58-2.75 (pseudo | 2.99 (pseudo ax., br | 2.91-3.10 (pseudo
t, 12.5) ax., m) t,12.5) ax., m)
2.95 (psendo eq.,br | 2.91-3.10 (pseudo | 2.61 {pseudoeq., br | 2.58-2.75 (pseudo
d, 12.5) eq., M) d,12.5) eq., m)
Ta
B 6.82 (s) 6.83 (s} 6.82(s) 6.83 (s)
9
10
11 8.06 (s) 8.07 {(s) 8.09(s) 8.10(s)
11a
OCH; x 2 ca. 3.90(s) 3.92 (s) ca. 3.90 (s} 3.92 (s)
Fatty acid moiety
¥
2 244 (m) 2.51-2.40 (m) 2.34 (m) 2.40-2.30 (m)
3 1.65 (m) 1,78-1.60 (m) 1.65 (m) 1.78-1.60 (m)
Aliphatic 1.18-1.30 (m) 1.15-1.40 (m) 1.18-1.30 (m) 1.15-1.40 (m)
CH,
Terminal 0.86 (1, 6.8) 0.88 (t,6.8) 0.86 (1, 6.8) 0.88(t, 6.8)
CH,
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Table 2. Comparison of “C-NMR spectral data between (+)-laurelliptinhexadecan-1-one

{150 MHz, CDCl;) and (z)-laurelliptinhexadecan-1-one (75 MHz, CDCla).

164

2939

(+)-laurelliptin- {£)-laurelliptin- (+)-Jaurelliptin- (&)-laurelliptin-
hexadecan-1-one hexadecan-1-one hexadecan-1-one hexadecan-1-one
L Z-form Z-form E-form E-form
osition Be c “c “c
Aporphine moiety
1 108.3 (d) 108.5 (d) 108.8 {d) 108.9(d)
la 111.9 (s) 124.2 (s) 112.0 (s) 125.3 (s)
| 2 144.98-145.2 (s)° 144.8-145.9 (s)* 144.98-145.2 (s)* 144.8-145.9 (s)°
3 141.0 (s) 141.1(s) 140.9 (s} 141.1 (s)
3a 125.86 (s) 128.6 (s) 124.8 (s) 120.13 (s)
3b 120.5(s) 125.6 (5) 120.0 (s} 126.2 (s)
4 34.5 () 30.7 (t) 306 (1) 29.7 ()
5 414 (1) 414 (1) 36.8 (1) 36.7 (1)
6a 50.8 (d) 50.8 (d) 53.4(d) 53.4(d)
7 33211 333(1 35.9(1) 36.1{t)
Ta 123.5 (s) 123.7(s) 128.8 (s} 123.9 (5}
8 114.5 (d) 114.6 (d) 113.9 (d) 113.9 (d)
9 144.98-145.2 (s)° 144.8-145.9 (s)* 144.98-145.2 (s 144.8-145.9 ()"
16 144.98-145.2 (s)* 144.8-145.9 (s)* 144.98-145.2 {5)* 144.8-145.9 (5)*
il 118.8 (d) 111.9 (d) 111.9 (d) 112.0{d)
11a 125.4 (s) 130.3 (s) 125.0 (s) 129.6 (5}
OCH;x2 | 56.0(q)and 56.2(q) [ 56.1{q) and 56.3(q) | 56.0{q)and 56.2(q) | 56.1 (q) end 56.3 (g}
Fatty acid moiety
1 172.1 (s} 171,8 (s} 172.6 (s) 172.5(s)
2 3320 33.3(1) 34.2 (8 3461
3 253 (1) 253 (1) 25.5(1) 25.6 (1)
Aliphatic 29-32 (1) 29-32 (1) 29-32 (1) 29-32(t)
CH,
Terminal 14.1 (g) 14.1 (q) 14.1(q) 14.1 (@}
CH,

* assignments may be interchangeable
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Table 3. Comparison of "H-NMR spectrat data between (+)-laurelliptinoctadecan-1-one
(600 MHz, CDCls) and (£)-laurelliptinoctadecan-1-one (300 MHz, CDCly).

{+)-faurelliptin- {x)}-Jaurelliptia- (#)-laurelliptin- {£)-taurelliptin-
actadecan-1-pne octadecan-1-one octadecan-1-one octadecan-1-one
Z-form Z-form E-form E-form
_position 'H " _ "H 'H
Aporphine moiety
1 6.55 (s) 6.53 (s) 6.59 [s) 6.57 (s)
la
2
—
3a
3b
4 2.66/2.83 (m) 2.52-2.88 (m) 2.66/2.83 (m) 2.52-2.88 (m)
5 3.23 (pseudo ax.,br | 3.21 (pseudo ax.,br | 2.75 (pseudo ax., br 2.66-2.78 (pseudo
1,12.0) 1, 12.0) t,12.0) ax., m)
4.02 (pseudo eq., br | 4.00 (pseudoeq.,br | 4.95 (psendoeq., br | 4.95 (pseudo eq., br
d,12.0) d, 12.0) d,12.0) d,7.95)
6a 511(brd, 12.5) 5.12(brd, 13.8) 4.60 (br d, 12.5) 4.61 (brd, 12.1)
7 2.61 (pseude ax., br 2.54-2.72 (pseudo 2.99 (pseudo ax., br 2.88-3.50 {pseudo
1, 12,5} ax., ) t, 12.5) ax., m)_
2.95 (pseudo eq., by 2.88-3.50 (pseudo 2.61 {pseudo eq., br 2.54-2.72 (pseudo
d,12.5) eg., T} d,12.5) eq., m)
7a
6.82(s) 6.82 (s) 6.82 (s) 6.82(s)
9
10
11 8.06 (s) 8.06 () 8.09 (s 8.10 (s)
1la
OCH,;x2 ca. 3.90(s) 3.89 (s) ca. 3.90 (s) 3.89(s)
Fatty acid moiety
1
2' 2.44 (m) 2.50-2.39 (m) 2.34 (m) 2.39-2.28 (m)
3 1.65 (m) 1.73-1.60 {m) 1.65 (m) 1.73-1.60 (m)
Aliphatic 1.18-1.30 (m) 1.15-1.40 (m} 1.18-1.30 (m) 1.15-1.40 (m)
CH,
Terminal 0.86 (1, 6.8) 0.87 (1, 6.9) 0.86 {t, 6.8} 0.87(t, 6.9}
CH,
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Table 4. Comparison of C-NMR spéctral data between (+)-laurelliptinoctadecan-1-one
(150 MHz, CDCl;) and (+)-laurelliptinoctadecan-1-one (75 MHz, CDCly).
{+}-laurelliptin- (x)}-laurelliptin- (+)-laurelliptin- (%}-laurelliptin-
octadecan-1-ene octadecan-1-one octadecan-1-one octadecan-1-one
Z-form Z-form E-form E-form
osition “c B¢ ¢ “C
Aporphine moiety
1 108.3 (d) 108.5 (d) 108.8 (d) 109.0 (d)
1a 1119 (s) 124.2 (s) 112.0(s) 125.6 (s)
2 144.98-145.2 (s)* 145.1-145.9 (s}* 144.98-145.2 (s)° 145.1-145.9 (s)*
141.0 (s) 141.2 (s) 140.9 () 141.1 (s)
3a 125.86 (5) 120.7 (s) 124.0 {s) 120.1 {s)
3b 120.5 (5) 126.0 (s) 120.0 (s) 125.2 (s)
4 34.5 (D 30.7 (1) 30.6 (t) 29.7 (1)
414 (9 41.5 () 36.8 () 36.8 (1) ]
6a 50.8 (4) 509 (d) 53.4(d) 53.5(d)
7 33.2(1) 333 (1) 35900 36.1 (1)
7a 123.5 (s) 123.6 () 128.8 () 123.9 (s)
8 114.5 (d) 114.7(d) 113.9 (d) 114.1(d
9 144.98-145.2 ()" 145.1-145.9 (s)* 144,98-145.2 {s)° 145.1-145.9 (s
10 144.98-145.2 (s 145.1-145.9 (s)* 144.98-145.2 (s 145.1-145.9 (s)°
11 118.8 (d) 1121 (d) 111.9(d) 112.1(d)
11a 125.4 (s) 130.1 (5) 125.0(s) 129.5(s)
OCH:x2 | 56.0(q) and 56.2(q) | 56.1 (q) and 56.3 (q) | 56.0(q)and 56.2(q} | 56.1 (a) and 56.3 (q)
Fatty acid moiety
1 172.1(s) 172.1 (s) 172.6 (5) 172.6 (s)
2 33.2 (1) 33.3 (1) 342(1) 34.5 (1)
3 253 () 254 (1) 255 (0 25.5 (1)
Aliphatic 29-32 (1) 29-32 (1) 29-32 (1) 29-32 (1)
CH,
Terminal 14.1 (g) 14.1 (@) 14.1 (g) 14.1 (q)
CH,3
* assignments may be interchangeable
Experimental

General
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Melting points were determined on a Stuart Scientific SMP 2 melting point apparatus and are
uncorrected. Infrared spectra were recorded on CHpCl,-films with a Perkin Elmer Spectrum GX FT-IR
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spectrophotometer. Ulttaviolet spectra were recorded on methanol solutions with a Perkin Elmer
Lambda 35 UV-VIS spectrophotometer. 'H- and “C-NMR spectra were recorded for deutero-
chloroform solutions, unless otherwise stated, at 300 MHz for 'Y and 75 MHz for '°C with a Bruker
AVANCE 300 spectrometer. Tetramethylsilane was used as the internal standard. Mass spectra were
recorded on a POLARIS Q mass spectrometer. Elemental analysis was performed on a Perkin Elmer
2400 Elemental Analyser.

2-(2-Bromo-5-benzyloxy-4-methoxyphenyl)-N-(4-benzyloxy-3-methoxyphenethylacetamide  (5). A

mixture of 5-benzyloxy-4-methoxy-2-bromophenylacetic acid (26.0 g, 0.07 mol) and thionyl chloride

(22.0 g, 0.19 mol) in benzene (150 mL) was refluxed for 1 h. Removal of the solvent under vacuum

gave 5-benzyloxy-2-bromo-4-methoxyphenylacetyl chloride (3) [4] which was dissolved in ethanol-

free chloroform (150 mL) and added to a mixture of 4-benzyloxy-3-methoxyphenethylamine (4) (18.1

g, 0.07 mol) in chloroform (150 mL) and 10% sodium hydrogen carbonate (120 mL). The mixture was

then stirred for 4 h and the chloroform layer was washed with water (100 mL), 10% hydrochloric acid

(100 mL), water (100 mL), then dried over anhydrous sodium sulfate. Removal of the solvent under
vacuum gave a residue which was triturated with ethanol to give 2-(2-bromo-5-benzyloxy-4-
methoxyphenyl)-N-(4-benzyloxy-3-methoxyphenethyl)acetarmnide (5) as white prisms (38.7 g, 93.3%);

m.p. 133-134 °C (lit. [5] m.p. 135 °C); 'H-NMR: & 7.45-7.29 (10H, m, Ph-H); 6.99 (1H, s, Ar-H);

6.81 (14, s, Ar-H); 6.72 (1H, 4, J = 8.1 Hz, Ar-H), 6.64 (1H, d, J= 1.8 Hz, Ar-II); 6.48 (1H, dd, /=
8.1, 1.8 Hz, Ar-H); 5.40 (1H, br s, NH); 5.10 (2H, s, CH.Ph); 5.08 (2H, s, CH2Ph); 3.85 (3H, s, OCHz);
3.84 (3H, s, OCH;); 3.54 (2H, s, CHoCON); 3.42 (2H, apparent q, J = 6.6 Hz, CH:N); 2.65 2H, t, /=
6.9 Hz, CH,); PC-NMR: 8 170.0 (C), 149. (C), 147.8 (C), 146.9 (C), 137.3 (C), 136.4 (C), 131.6 (C),
128.6 (CH), 128.5 (CH), 128.1 (CH), 127.8 (CH), 127.5 (CH), 127.3 (CH), 126.3 (C), 120.6 (CH),
116.4 (CH), 116.1 (CH), 115.4 (C), 114.2 (CH}, 112.4 (CH), 109.5 (C}, 71.1 (CHz), 56.3 (OCHs), 56.0
{OCH:), 43.5 (CHy), 40.7 (CHy), 35.0 (CH3).

I-(3-Benzyloxy-2-bromo-4-methoxybenzyl)-7-benzyloxy-6-methoxy-3,4-dihydroisoquinoline (6).
Phosphorus oxychloride (75.0 g, 0.49 mol) was added to a solution of 2-(2-bromo-5-benzyloxy-4-
methoxyphenyl)-N-(4-benzyloxy-3-methoxyphenethylacetamide (5) (25.0 g, 0.04 mol) in benzene
(150 mL) and the solution was refluxed with stirring for 3 h. The reaction mixture was then evaporated
under vacuum to yield a brown liquid which was shaken with water (150 mL) and chloroform (150
mL). The mixture was then basified with concentrated ammonia and the chloroform layer was dried
over anhydrous sodium sulfate. Removal of the solvent under vacuum gave a dark orange solid which
was triturated with ethanol to yield dilydroisogquinoline (6) as a pale yellow solid (21.8 g, 90.1%); m.p.
108-110 °C (lit. [6] m.p. 105-106 °C); UV (MeOH) Anax nm (log £): 207 (4.76), 230 (4.49), 283 (4.00),
311 (3.85); IR vmax (film): 3063, 3032, 3005, 2933, 2838, 1621, 1603, 1568, 1506, 1455, 1439, 1378,
1357, 1322, 1256, 1214, 1160, 1142, 1073, 1026, 981, cm™; "TH-NMR: & 7.45-7.20 (10H, m, Ph-H);
7.02 (1H, s, Ar-H); 6.99 (1H, s, Ar-H); 6.78 (1H, s, Ar-H); 6.64 (1H, s, Ar-H); 5.04 (2H, s, CHoPh);
5.03 (2H, s, CHoPh); 4.08 (21, s, CHy); 3.90 (3H, s, OCH3); 3.84 (3H, s, OCHs); 3.65 2H, 1, /=78
Hz, CH:N); 2.55 (2H, t, J = 7.8 Hz, CHy); PC-NMR: 5 167.0 (C), 149.1 (C), 147.7 (C), 146.7 (C),
136.7 (C), 136.6 {C), 132.4 (C), 128.5 (CH), 128.4 (CH), 128.0 (CH), 127.7 (CH), 127.5 (CH), 127.1
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(CH), 115.8 (CH), 114.9 (CH), 114.5 (C), 112.9 (C), 112.3 (CH), 110.7 (CH), 106.0 (C), 105.4 (C),
71.2 (CHy), 70.9 (CHs), 56.2 (OCH:), 56.1 (OCHs), 46.1 (CH), 41.2 (CHy), 25.7 (CHa).

1-(5-Benzyloxy-2-bromo-d-methoxybenzyl)- 7-benzyloxy-6-methoxy-1,2,3, 4-tetrahydroisoquinoline (2a).
Sodium borohydride (11.1 g, 029 mol) was added portionwise to a stirred solution of
dihydroisoquinoline (6) (15.0 g, 0.03 mol) in ethanol (150 mL) and the mixture was stirred for 3 h.
Removal of the ethanol under vacuum gave a residue which was shaken with water (100 ml) and
chloroform (100 mL) and the chloroform layer was dried. Removal of the solvent gave a crude white
solid which was triturated with ethanol to give tetrahydroisoquinoline 2a as a yellow solid (14.0 g,
93.0%); m.p. 91-93 °C (Lit. {7} m.p. 90-90.5 °C); UV (MeOH) Amu nm (log £): 211 (4.48), 236sh
(4.26), 290sh (3.79), 324 (3.70); IR vma {film): 3585, 3063, 3032, 3007, 2936, 2839, 1592, 1567, 1506,
1456, 1438, 1410, 1383, 1356, 1334, 1320, 1267, 1217, 1173, 1143, 1081, 1053, 1024, 958 em™; 'H-
NMR: & 7.46-7.20 (10H, m, Ph-H); 7.06 (1H, s, Ar-1I); 6.74 (1H, s, Ar-H); 6.71(1H, s, Ar-H); 6.59
(1H, s, Ar-H); 5.11(4H, s, 2 x CH;Ph); 4.05-3.97 (1H, m, H-1); 3.85 (6H, s, 2 x OCH3); 3.13-3.01 (2H,
m, CHy); 2.87-2.64 (4H, m, 2 x CH,); *C-NMR: § 149.1 (C), 148.3 (C), 147.1 (C), 146.2 (C), 137.4
(O, 136.7 (C), 130.5 (C), 130.3 (C), 128.6 (CH), 128.0 (CH), 127.9 (C), 127.8 (CH), 127.4 (CH),
127.3 (CH), 117.3 (CH), 116.3 (CH), 115.4 (C), 112.9 (CH), 112.2 (CH), 71.4 (CHy), 71.1 (CHy), 56.3
(OCHa), 56.0 (OCHa), 55.1 (CH), 42.3 (CHa), 40.1 (CHy), 29.4 (CHa).

1-(5-Benzyloxy-2-bromo-4-methoxybenzyl)-7-benzyloxy-6-methoxy-2-trifluorcacetyl-1,2,3,4-tetra-
hydroisoquinoline (2d). Trifluoroacetic anhydride (54.0 g, 0.26 mol) was added to a stirred solution of
tetrahydroisoquinoline 2a (23.2 g, 0.04 mol) and triethylamine (36.0 g) in chloroform (300 mL) at 0-
10 °C. Stirring was continued at room temperature for 3 h. Chloroform (200 mlL) was added and the
chloroform layer was washed with 10% NaHCO; (4 x 300 mL), water (300 mL), 10% HCl (6 x 300
mL) and water (300 mL), then dried. Removal of the solvent under vacuum gave a brown solid which
was triturated with ethanol to yield trifluoroacetyltetrahydroisoquinoline 2d as a pale yellow solid
(17.3 g, 63.9%); m.p. 157-158 °C; UV (MeOH) Ay nm (log €): 208 (4.75), 232sh (4.12), 287 (3.65);
IR v (film): 3033, 2919, 2849, 1689, 1609, 1509, 1456, 1440, 1381, 1258, 1197, 1165, 1141, 1116,
1027,912 cm’’; Anal. Cale. for CisHaNOsBiFa: C 60.90, H 4.66, N 2.09%. Found: C 60.72, H4.81,N
2.25%. 'H-NMR: & 7.45-7.30 (10H, m, Ph-H); 7.01 (1H, s, Ar-H); 6.61 (1H, s, Ar-H); 6.60 (1H, s, Ar-
H); 6.45 (1H, s, Ar-H); 5.65-5.57 {1H, m, H-1); 5.00 (2H, s, CH,Ph); 4.98 (2H, s, CH,;Ph); 4.02-3.91
(1H, m, H-3c); 3.88 (3H, s, OCH3); 3.85 (3H, 5, OCHa); 3.64-3.53 (1H, m, H-3p); 3.28-2.68 (4H, m,
2 x CHy); "C-NMR: § (both conformers) 155.8 (C), 149.3 (C), 148.9 (C), 147.4 (C), 146.8 (C),
136.9(C), 136.7 (C), 128.7 (CH), 128.6 (CH), 128.3 (C), 128.1 (CH), 128.0 (CH), 127.4 (CH), 127.3
{(CH), 127.2 (CH), 126.4 (C), 125.5 (C), 118.4 (C), 116.7 (CH), 116.5 (CH), 116.0 (C), 115.8 (CH),
114.6 (C), 112.9 (CH), 112.7 (CH), 111.8 (CH), 111.4 (CH), 71.4 (CHy), 71.3 (CHz}, 71.2 (CHy), 56.6
(OCHs), 56.2 (OCHa), 56.1 (OCHas), 56.0 (OCHs3), 54.1 (CH), 42.3 (CHy), 41.8 (CHz), 40.8 (CHz),
40.2 (CHy), 40.1 (CHy), 37.5 (CHy), 28.7 (CHy), 27.2 (CHa).

9-Benzyloxy-2, 10-dimethoxy- I-hydroxy-6-trifluoroacetylnoraporphine  (7a). A solution  of
azobis(isobutyronitrile) (3.7 g, 0.02 mol) and tributyltin hydride (25.2 g, 0.09 mol) in toluene (160 mL)
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was added dropwise in four equal portions over 3 h to a refluxing solution of
trifluoroacetyltetrahydroisoquinoline 2d (16.0 g, 0.02 mol) in toluene (250 mL) and the resulting
mixture was then refluxed for another 24 h. The solvent was then removed under vacuum and the
residue was dissolved in acetonitrile (200 mL) and washed with hexane (3 x 200 mL), then dried.
Removal of the solvent gave a brown solid which was triturated with ethanol to give crude
noraporphine 7a (6.92 g), which was separated on a silica gel column using benzene-chloroform as
cluent. The earlier fractions gave the hydrogenolysis product 2e as a white solid (4.1 g, 29.1%); m.p.
85-86 °C; '"H-NMR: & 7.48-7.25 (10H, m, Ph-H of both coﬁformers); 6.79 and 6.74 (total 1H, 2 d, J=
8.6 and 8.2 Hz, Ar-H of both conformers); 6.61-6.55 (total 2H, m, Ar-H of both conformers); 6.53-
6.46 (total 1H, m, Ar-H of both conformers); 6,27 and 6.25 (total 1H, 2 s, Ar-H of both conformers);
5.44 (1H, apparent t, J = 6.2 Hz, H-6a of both conformers); 5.17, 4.90 (total 2H, 2 AB q,./=12.2 and
12.4 Hz, CH,Ph of both conformers); 5.08, 4.98 (total 21, 2 s, CH,Ph of both conformers); 3.93, 3.50,
3.84 and 3.82 (total 6H, 4 s, 2 x OCH; of both conformers); 3.33-3.20 (1H, m, CH; of both
conformers); 3.00-2.50 (5H, m, CH; of both conformers); BC.NMR: § (both conformers) 155.8 {(C),
148.9 (C), 148.7 (C), 148.0 (C), 146.5 (C), 137.0 (C), 136.9 (C), 129.3 (C), 128.6 (CH), 128.5 (CH},
127.9 (CH), 127.8 (CH), 127.4 (CH), 127.2 (CH), 126.4 (C), 125.7 (C), 122.6 (CH}, 118.5 (C}, 1154
(CH}, 113.1 (CH), 111.6 (CH), 111.5 {CH), 70.9 (CH,), 70.9 (CHz), 56.3 {OCH3), 56.2 (OCHs}, 56.0
(OCHa), 55.2 (CH), 41.0 (CHy), 40.6 {CH3), 28.5 (CHa). The later fractions gave pure noraporphine 7a
as a yellow-white solid (2.7 g, 22.7%); m.p. 232-234 °C; UV (MeCOH) Am nm (log €): 213 (4.57),
272sh (3.99), 281 (4.08), 306 (4.12); IR vuy (film): 3373, 2920, 2850, 1682, 1605, 1513, 1463, 1401,
1383, 1371, 1337, 1310, 1281, 1255, 1202, 1169, 1139, 1099, 1049, 1025, 928 cm™’; Anal. Calc. for
C27H24NOsF3: C 64.93, H 4.84, N 2.80%. Found: C 65.09, H 4.68, N 2.65%. '"H-NMR: & 8.14 (1H, s,
H-11), 7.60-7.30 (5H, m, Ph-H); 6.80 (1H, s, H-8), 6.57 (1H, s, I1-3), 6.23 (1H, s, OH), 5.18 (2H, AB
q, J = 12.3 Hz, CH>Ph), 5.09-5.00 (1H, m, H-6a), 4.25-4.14 (1H, m, H-5az), 3.94 (3H, s, OCH;}), 3.93
(3H, s, OCHy), 3.38-3.26 (1H, m, H-5B), 3.04-2.66 (41, m, 2 x CH,); *C-NMR: § 155.9 (C), 148.0
(C), 147.5 (C), 146.0 (C), 141.6 {C), 137.1 (C), 128.6 (CH), 128.3 (C), 127.9 (CH), 127.3 (CH), 124.6
(C), 124.1 (C), 123.7 (C), 120.2 (C), 118.3 (C), 113.8 (CH), 113.1 (CH), 108.7 (CH), 70.9 (CH>), 56.3
(OCHs), 56.2 (OCHa), 52.6 {(CH), 41.4 {CH3), 32.9 (CH>), 30.2 (CHy).

9-Benzyloxy-2,10-dimethoxy-I-hydroxynoraperphine (7b). A mixture of the noraporphine 7a (1.6 g,
3.21 mmol), potassium carbonate (3.0 g}, methanol (150 mL) and water (9 mL) was refluxed for 4 h.
The solvent was then removed under vacuum and 5% sodium bicarbonate (100 mL) was added to the
residue, which was extracted with chloroform (3 x 30 mL), then dried over anhydrous sodium sulfate.
Removal of the solvent gave a dark-brown solid which was triturated with ethamol to give
noraporphine 7b as a brown solid (996.7 mg, 77.3%); m.p. 197-198 °C; UV (MeOH) Ama nm (log ):
217 (4.62), 270sh (4.12), 280 (4.22), 305 (4.23); IR vie (film): 3583, 3292, 2919, 2849, 1603, 1509,
1463, 1455, 1398, 1373, 1284, 1252, 1213, 1124, 1102, 1038, 1025, 992 cr™'; MS (EI) m/z (%): 403
(M7, 32), 312 (100), 91 (7); Anal. Calc. for CpsHasNO4: C 74.42, 1 6.24, N 3.47%. Found: C 74.26, H
6.38, N 3.66%. '"H-NMR: & 8.09 (1H, s, H-11); 7.50-7.28 (5H, m, Ph-H); 6.76 (14, s, H-8); 6.54 (1H, 5,
H-3); 5.17 (24, s, CHyPh); 3.91 (3H, s, OCHz); 3.8% (3H, s, OCH;); 3.40-3.31 (1H, m, H-5«); 3.05-
2.58 (6H, m, H-5p, CH, 2 x CHy); PC-NMR: § 147.9 (C), 146.9 (C), 145.9 (C), 140.8 (C), 137.3 (C),
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128.7 (C), 128.5 (CH), 128.4 (C), 127.8 (CH), 127.3 (CH), 125.5 (C), 124.1 (C), 119.1 (C), 113.6
(CH), 113.0 (CH), 109.4 (CH), 71.0 (CHy), 56.2 (OCH3), 56.1 (OCHz), 53.8 (CH), 43.3 (CHy), 36.9
(CH,), 29.0 (CHy).

9-Benzyloxy-2, 10-dimethoxy- 1-hydroxy-6-palmitoylnoraporphine  (7¢). A solution of palmitoyl
chloride (389.0 mg, 1.42 mmol) in chloroform (80 mL) was added to a stirred mixture of noraporphine
Tb (400.0 mg, 0.99 mmol) in chloroform (80 mL) and 10% sodium bicarbonate (120 mL). Stirring was
continued overnight. The chloroform layer was separated, then dried. Removal of the solvent gave a
brown solid which was recrystallized with ethanol to give palmitoylnoraporphine 7¢ as a yellow-white
solid (530.0 mg, 83.3%); m.p. 85-86°C; UV (MeQH) Ay nm (log €): 218 (4.45), 273sh (3.98),
281(4.04), 306 (4.10), 314sh (4.07); IR vy (film): 3503, 2923, 2852, 1635, 1605, 1515, 1463, 1456,
1428, 1398, 1338, 1277, 1249, 1215, 1192, 1165, 1123, 1098, 1027 cm™’; MS (ED) m/z (%): 641(M",
63), 550010}, 386(100), 295(79), 91 (15); Anal. Calc. for CyHssNOs: C 76.72, H 8.64, N 2.18%.
Found: C 76.62, H 8.80, N 2.35%. 'H-NMR: & (both conformers) 8.15, 8.13 (total 1H, 2 s, H-11);
7.50-7.28 (total 5H, m, Ph-H); 6.81, 6.79 (total 1H, 2 s, H-8); 6.59, 6.55 (total 1H, 2 5, H-3); 6.23 (1H,
br s, OH); 5.26-5.15 (total 2H, m, CHoPh); 5.13, 4.60 (total 1H, 2 br d, /= 3.8 and 13.2 Hz, H-6a);
4.94,4.01 (total 1H, 2 brd, J= 8.1 and 10.1 Hz, H-3); 3.92 (3H, s, OCHs); 3.89 (3H, s, OCH3); 3.21
and 2.78-2.68 (total 1H, br t, /= 12.1 Hz, and m, H-5); 3.03-2.87 and 2.74-2.54 (total 2H, m, CH>-7);
2.97-2,59 (total 2H, m, CH»-4); 2.43-2.31 ( total 2H, m, CH,-2'); 1.75-1.55 (2H, m, CH;-3"); 1.45-1.15
(24H, m, aliphatic CH,); 0.88 (3H, t, J = 6.6 Hz, terminal CHx); “C-NMR: & (both conformers) 172.6
(©), 172.0 (C), 148.2 (C), 147.7 (C), 147.3 (C), 145.9 (C), 145.7 (C), 141.4 (C), 141.3 (C), 137.2 (C),
137.0 (C), 129.5 (C), 128.5 (CH), 127.8 (CH), 127.3 (CH), 126.1 (C), 125.6 (C), 125.1 {C), 124.8 (C),
124.2 {C), 120.4 (C), 119.9 (C), 113.8 (CH), 113.3 (CH), 113.1 (CH), 109.1 (CH), 108.7 (CH), 71.1
(CHy), 70.8 (CHy), 56.3 (OCH3), 56.2 (OCHa), 53.4 (CH), 50.9 (OCH:), 41.4 (CHy), 36.8 (CHy), 36.2
(CHy), 34.5 (CHz), 34.0 (CHy), 33.4 (CHy), 31.9 (CHy), 30.7 (CHy), 29.7 (CHy), 29.5 (CHy), 29.4
{CHy), 29.3 (CHy), 29.2 (CHa), 25.6 (CH;), 25.3 (CH,), 24.9 (CHLy), 22.7 (CHz), 14.1 (CHa).

9-Benzyloxy-2,10-dimethoxy-1-hydroxy-6-stearoylnoraporphine  (7d). In a similar manner,
stearoylnoraporphine 7d was obtained in 88.4% yield as a yellow-white solid from ethanol; m.p. 83-84
°C; UV (MeOH) A nm (log £): 218 (4.37), 272sh (3.69), 281 (3.79), 305 (3.87), 314sh (3.82); IR
vmax (film): 3393, 2023, 2852, 1641, 1603, 1513, 1464, 1428, 1399, 1337, 1255, 1214, 1115, 1100,
1026 cm’; MS (ED) m/z (%): 669 (M, 6), 578 (1), 386 (10), 296 (100), 91 (3); Anal. Calc. for
Ca3HsoNOs: C 77.09, H 8.88, N 2.09%. Found: C 77.26, H 8.65, N 2.23%. 'H-NMR: 3 (both
conformers) 8.15, 8.13 (total 1H, 2 s, H-11); 7.50- 7.28 (total 5H, m, Ph-H); 6.82, 6.79 (total 1H, 2 s,
H-8); 6.60, 6.56 (total 1H, 2 s, H-3); 6.19 (1H, br s, OH); 5.20-5.11 (total 2H, m, CH,Ph); 5.10, 4.60
(total 1H, 2 brd, J= 9.7 and 12.6 Hz, H-6a); 4.95, 4.03 (total 1H, 2 br d, /= 7.7 and 13.6 Hz, H-5),
3.92 (3H, s, OCHs); 3.89 (3H, s, OCH3); 3.22and 2.76-2.68 (total 1H, br t, J = 12.1 Hz and m, H-5);
3.07-2.89 and 2.71-2.55 (total 2H, m, CH,-7); 2.90-2.55 (total 2H, m, CH;-4); 2.43-2.33 (total 2H, m,
CHy-2'); 1.75-1.55 (2H, m, CH,-3'); 1.40-1.15 (28H, m, aliphatic CH,); 0.88(3H, t, J = 6.7 Hz,
terminal CHy); "C-NMR: § (both conformers) 172.5 (C), 171.9 (C), 148.3 (C), 147.8 (C), 147.3 (C),
145.9 (C), 145.7(C), 141.4 (C), 137.2(C), 137.1 (C), 129.5 (C), 128.5 (CH), 127.8 (CH), 127.3 (CH),
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126.2 (C), 125.6 (C), 125.2 (C), 124.8 (C), 124.2 (C), 120.4 (C), 120.0 (C), 113.8 (CH), 113.3 (CH),
113.1 (CH), 109.1 (CH), 108.7 (CH), 71.1 (CHy), 70.9 (CHy), 56.3 (OCHa), 56.2 (OCHa), 534 (CH),
50.9 (CH), 41.4 (CHy), 36.8 (CHy), 36.3 (CH), 34.5 (CH,), 33.4 (CHy), 31.9 (CHy), 30.7 (CHy), 29.7
(CHa), 29.5 (CHa), 29.4 (CHa), 25.6 (CHy), 25.3 (CHa), 22.7 (CHy), 14.1 (CHs).

(t)-Laurelliptinhexadecan-1-one (1a). A solution of noraporphine 7¢ (300.5 mg, 0.47 mmol) in
ethanol (70 mL), was hydrogenolysed over Pd/C (31.1 mg) at atmospheric pressure for 48 h, The
catalyst was filtered off and the solvent removed under vacuum. The resulting white residue was
recrystallized from ethano! to give (&)-laurelliptinhexadecan-1-one (1a) as a gray-white solid (182.0
mg, 70.5%); m.p. 147-148 °C; UV (MeOH) Aux nm (log €): 221 (4.57), 272sh (4.13), 282 (4.20), 305
(4.27), 315sh (4.24); IR vnax (film): 3370, 2923, 2852; 1622, 1602, 1513, 1464, 1431, 1413, 1366,
1330, 1279, 1246, 1193, 1122, 1096, 1035, 960 cm’’; MS (EI) m/z (%): 551 (M", 26), 296 (100); Anal.
Cale. for C34Hs9NOs: C 74.01, H 8.95, N 2.54%. Found: C 74.19, H 9.07, N 2.68%. 'H-NMR and "*C-
NMR see Tables 1 and 2.

(&)-Laurelliptinoctadecan-1-one (1b). In a similar manner, (£)-laurelliptinoctadecan-1-one (1b) was
obtained in 79.2% yield as a gray-white solid from ethanol, m.p. 146-147 °C; UV (MeOH) Az nm
(log €): 221 (4.61), 271sh {4.11), 282 (4.20), 305 (4.28), 313sh (4.25); IR veuax (film): 3383, 2023, 2852,
1625, 1600, 1509, 1463, 1413, 1366, 1330, 1279, 1246, 1193, 1122, 1096, 1034, 960 cm™; MS (EI)
m/z (%): 579 (M, 17), 296 (100); Anal. Calc. for C3¢HssNOs: C 74.57, H 9.21, N 2.42%. Found: C
74.7, 1 9.12, N 2.36%."H-NMR and C-NMR see Tables 3 and 4.

Minimum inhibitory concentration (MIC)

The MICs of (+)-laurelliptinhexadecan-1-one and {(£)-laurelliptinoctadecan-1-one were determined
by the NCCLS microbroth dilution method [8]. (%)-Laurelliptinhexadecan-1-one and (%)-
laurelliptinoctadecan-1-one were weighed and dissolved in DMSO to make a solution of concentration
2.56 mg/mL. From this stock solution two-fold serial dilution was carried out with culture medium in
96-well microplates (100 il of total volume) to give a series of solutions ranging from 256 pg/mL to
0.50 pg/mL. Three different microorganisms were selected viz. Staphytolcoccus aureus ATCC25932,
Escherichia coli ATCC10536 and Candida albicans ATCC90028. They were subcultured on nutrient
broth supplemented with 10% glucose (NBG) (for bacteria) or Sabouraud glucose broth (for yeast) and
incubated at 37 °C for 24 h. A final conceniration of 1 x 10° cfa/mL of test bacteria or yeast was added
to each dilution. The plates were incubated at 37 °C for 48 h. MIC was defined as the lowest
concentration of test agent that inhibited bacterial or yeast growth, as indicated by the absence of
turbidity. Test agent-free broth containing 5% DMSO was incubated as growth control.
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A convenient and economical synthesis of 4-hydroxy-2,3-dimethoxybenzaldeliyde has been developed. This
was used as the starting material for the first total syntheses of (%)-isopiline, (£)-preocoteine, (+)-oureguatti-
dine and (+)-3-methoxynordomesticine in which the key step involved formation of ring C of the aporphines by a
radical-initiated cyclisation. Although (x)-3-methoxyrordomesticine possesses weak antimicrobial activity, it
inkibits the production of nitri¢ oxide (NO), prostaglandin (PG)E,, fumor necrosis factor (FNF)-¢, interieukin
(EL)-18 and TL-6 and the expression of inducible nitric axide synthase (iNOS) and cycloxygenase (COX}-2 in

wmacrophages stimulated with LPS in vitro.
Key words

The aporphine alkaloids constitute a large group in the
family of isoquinoline alkaloids and occur in a large numbesz
of plant families. They also exhibit a large variety of oxy-
genation patterns and biological activities. Aporphines with a
1-hydroxy-2,3-dimethoxy-substituted ring A are rather rare
and occur in & restricted number of species.” The structures
of all these alkaloids were proposed based on spectroscopic
analysis and conversion to known aporphings. No total syn-
thesis of any member of the aporphines in this group has
ever been reported and the minute guantities of the natural
alkaloids isolated from plant sources make it impossible to
carry out any biological activity evaluation of these alka-
loids. In view of this limitation, it was therefore highly desir-
able to carry out the total syntheses of a number of these al-
kaloids to confirm their structures and to evaluate their bio-
logical activities,

Results and Discussion

Total Syntheses of Aporphine Alkaloids The lack of
synthesis of this group of aporphine alkaloids may be part-
ly due to the difficult access to 4-hydroxy-2,3-dimethoxy-
benzaldehyde (2e), the key starting compound necessary for
the conversion to the key intermediate, 4-benzyloxy-2,3-
dimethoxyphenethyl amine (2h). At the beginning of this

NOy
oy CHO  CH CHD
) @
A H
2a ]
OCH; OCH,
CHD cn
3]
—

=] CHO  CHyO
) ®)
H B
»

alkaloid; aporphine; isoquincline; synthesis; antimicrobial; anti-inflammatory activity

work, only one synthesis of aldehyde (2¢) had been reported,
The synthesis, involving a Reimer-Tiemann formylation on
2,3-dimethoxyphenol, was extremely tedious and ineffi-
cient,? making lahoratory scale preparation of this aldehyde
by this route not an attractive undertaking, We therefore
sought to develop a more attractive and economical synthesis
of 2e. Thus, nitration of vanillin acetate with fuming nitric
acid followed by hydrolysis gave 2b® which was reduced
with iron powder and iron(ll) sulfate to 2c. This was con-
verted to 2d under standard diazotization and iedination con-
ditions. Treatment of 2d with sodium methoxide in the pres-
ence of copper(ll) chloride gave 2e in good yield. Benzyla-
tion then afforded the desired 2f. This was converted into ni-
trostyrene (2g) which was reduced with lithivm aluminium
hydride to the desired amine (2k). Al steps in the above syn-
thesis can be carried out safely on a laboratory scale. With
the desired amine (2h) available in ample quantity, it was de-
cided 1o carry out total syntheses of the racemic forms of
{—)-isopiline {12), (+)-preocoteine (1b),” (—)- oureguam-
dine (1¢)? and { +)-3-methoxynordomesticine (1d}.”

The strategy employed was based on the construction of
the ring C by a radical-initiated cylisation.® Such a cyclisa-
tion on a 7-benzyloxyisoquinoline precursor has not hitherto
been reported. It was anticipated from the outset that due to

CHO

3
MO, CH
6}

Reaction conditions: (A) () fuming HNO,, dry icefacetone; (if) 10% NaOH; (B) Fe(IDSO,: TH,0, iron power/ethanot-water; (C) (i) NaNO,20% HCY; (i) Ki; (D} CuCl/DME,
Na2OCHy/methanol; (E) BoCl, aph. K,CO fethanol; (F) CHNO,, NH QAc/acetic acid; {G) LAR/THE.

Chart ). Synthesis of 4-Benzyloxy-2,3-dimethoxypbenethylamine (2h)
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steric hindrance of the benzyloxy group at that position, the
yields of the cyclisation step would be quite low, Condensa-
tion of amine (2h) with acid chlorides (3d—1) afforded in
good yields amides (5a—-<) respectively. Dus to its poor sol-
ubility, acid (4) cannot be converted into the corresponding
acid chloride. Condensation of amine (2h) and acid (4) was
carried out in boiling xylene with water removal to give
amide {(5d). By a Bischler-Napieralski reaction, amides

Br Br
OH a
H)
Ry R,
2 2
TR, =Ry =H 30:R, =R;=H
3R, =R, =0OCH; 32 1Ry =R; =0CH;

3Ry =H,R; =0Bh o :Ry =H,R;=0Bn

Reaction condition: (H) S0C1/benzene.
Chart 2. Syntheses of Acid Chlorides 3d—3f

DtH, r
M,
B Y
4
+ 3d:R; =R;=H
38 1Ry =R; =0CH,
¥ :Ry=H,R;=08n
Br

4
Reaction ¢onditions: (1) 10% NeHCOy/chloroform; (J) reflux/xytenc.
Chart 3. Syntbeses of Amides 5a—5d
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{3a—d) were converted respectively to diliydroisoquinotines
{6a—d) which were substances of extremely low stability.
These were quickly reduced with sodium borokydride to give
tetrahydroisoquinolines (7a—d). (7a), (7c} and (7d) were
converted into the trifluoroacety! derivatives (8a}, (8¢) and
(8d) while 7b was converted into urethane {8b). Treatment of
8a, 8b, 8¢ and 8d with tributyltin hydride in the presence of
azobis(iscbutyronitrile) gave noraporphines {9a), (9b), (9¢)
and (9d) respectively in 8.3—10.9% yields. In all cases, cy-
clisation took place with concurrent loss of the benzyl pro-
tecting group at C-1 of the aporphine nucleus and the forma-
tion of the corresponding hydrogenolysis products (8e—h) in
13.1—41.6% yields. The structure of 9a was supported by
the presence of a donblet at & 8.39, characteristic of the pro-
ton present at C-11 of the aporphine nuclevs. Similarly, the
*H-NMR spectra of 9b, 9c and 9d also exhibited such low-
field proton signals. Removal of the trifluorcacetyl groups
from 9a and 9d gave {(*)-isopiline (la) and {(*)-3-
methoxynordomesticine (1d) respectively. On the other hand,
reduction of 9b with lithium aluminium hydride gave (£}

OCHy OcH, Hy
CH; =] CH;
. R
s KL B [(§] [ R M)} T
LK R; Ri
2
6a: R; =Ry =H, Fa: Ry =Ry =Ry =H #n: R, =Ry =H,Ry= CF3 X =Br
& R, =R; =OCH, 757 Ry=Rz «OCH3, Ry =H 8 Ry =Ry =0CHy, Ry=0CH3, X =Br
i Ry=H,R;=08n  7c:Ry=H,Ry=0Bn,Rz=H  Bc: R, wH, Ay =B, Ry =y X =Br
641 R, +Ry=DCHO  70: Ry+Rp=DCHO,Ry=H B} &, +Ry =OCH,C, Ry = CF3, X =Br
o
Ry
© ek

f: Ry =Ry =M Ry=CF,X =H

&' Ry =Ry =OCH; Ry =0CHy X =H
8g: Ry =H, Ry =0Bn, R3=CFy X =H
Bh: Ry +Ry; =OCHA, Ry =CR X =H

a1 Ry =Ry =H, Ry =CF3

: R, =Ry =OCH,, Ry =0CH,
sct Ry =H, Ry =080, &y =CFs
d: Ry +R; =OCH,0, R3 =CFy
9e: R, 2H, Ry =OR, Ry =CF,

Reaction conditions: (K} POCl,/acctonitrile; (L) NaBH,fethanct;, (M) (CF,CO},0, Et,Nichioroform {7a, 7e, Td—8a, 8¢, 8d); (N} CICOOCH;, E,N/chioroform (7b-»8b); (C)
Bu,SoH, AIBN/dry toluene, (P} K,COy/methanol-water, {Q) LAH/THF; (R) H,, Pd/Clethanol.

Chart 4. Syntheses of Aporphine Atkaloids 1a—-1¢
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(£)-Isopiline (1a): Ri=Rz=Rs=H
{£)-Preocoteine {1b): Ry=R;=0CH,;, Ry~CH;
(X>-Oureguattidine {1¢): Ry=Ry=H, R,=0H
{£)-3-Methoxynordomesticing (1d): Ri+R~0CH:0, Rs=H
Fig. 1. Structures of (*)Isopiline {la), (Z)-Preocoteine (1b), (*)-

Oureguatiiding (1¢) and {+)-3-Methoxynordomesticine (1d)

LPS (1 pgiml)
70

50
40
30
2

Nitrite (uM/ml)

blank otrl i 25 5
{%)-3-Methoxynordomesticine (ug/ml)

Fig. 2. Evalvation of Nitrite Production by RAW 264.7 Cells Stimulated
for 24h with LPS Alone or Combination with Increasing Concentrations
(1—5 pg/ml) of ()-3-Methoxynordomesticing

The values are the means of at least 3 determinations=5.D. Probability levels (Stu-
dent’s r-test): = p<0.05 y5. LFS-treated group.

preocoteine (1b) while catalytic removal of the benzyl group
of (9c) at C-9 followed by remaval of the trifluoroacetyl
group gave {*)-oureguattidine (1c). The 'H- and *C-NMR
spectral data of synthetic ()-isopiline (1a), (*)-preccoteine
(1b), (=)-oureguattidine (1c) and (*)-3-methoxynordomes-
ticine (d) were identical in all respects with those of the re-
spective natural alkaloids.

Biological Activities of (%)-3-Methoxynordomesticine
(*)-3-Methoxynordomesticine was more effective against
Gram-negative Escherichia coli ATCC1(536 than Gram-pos-
itive Staphylococcus aureus ATCC25932 and budding yeast
Candida albicans ATCC80028. The MIC value of 256 ug/ml
was obtained for E. coli ATCC10536, whereas the MIC val-
ues lower or equal to 512 pp/ml were obtained for S. aureus
ATCC25932 and C. albicans ATCC90028. The MMC value
lower or equal to 512 ug/ml were obtained in &ll tested mi-
croorganisms, In the course of our studies on anti-inflam-
matory, we have found that (*)-3-methoxynordomesticine
inhibits nitric oxide (NO) production in murine macro-
phage RAW 264.7 cells stimulated with lipopolysaccharide
(LPS) (Fig. 2), we then investigated the effect of (*)-3-
methoxynordomesticine on the release of prostaglandin E,
(PGE,). Compared with the untreated control, LPS (1 ug/ml)
induced 2 great production of PGE, in RAW 264.7 cells.
{£)-3-Methoxynordomesticine (1—Smg/mi) inhibited the
production of PEG, in RAW 264.7 celis stimulated with LPS
in a concentration-dependent manner (Fig, 3). To elucidate
the mechanism of the inhibitory effect of ()-3-methoxynor-
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LPS (1 ug/ml)
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+

19 r’l

blank ctrl _l___ﬁ___i

PEG, (ng/mi)

(£)-3-Methoxynordomesiicine (lLg/ml)

Fig. 3. Effect of (£)-3-Methoxynordomesticine on PEG; Production in
LPS-Induced RAW 264.7 Macrophage for 24 h

The values gre the means of at least 3 determinations =8.0. Probability level (Stu-
dent’s 1-iest); * p<0.05 . LPS-treated group.
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(£)-3-Methoxynordomesticine (ug/ml)
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Fig, 4. Effect of (+)-3-Methoxynordomesticine op iNOS Protein Preduc-
tien by LPS-Induced RAW 264.7 Macrophage for 24 h
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Fig. 5. Effect of {+)-3-Methoxynordomesticine and LPS-Induced COX-2
Protein Expression in RAW 264.7 Celis

domesticine on NO and PGE, production, we investigated
their effects on inducible nitric oxide synthase (INOS) and
cyclooxygenase (COX)-2 expression levels, respectively. In
response to LPS, the iNOS and COX-2 inductions were
markedly increased, and (*)-3-methoxynordomesticine sig-
nificantly decreased the INOS and COX-2 protein expression
in a concentration-dependent manner (Figs. 4, 5). In contrast
to iNOS and COX-2, (*)-3-methoxynordomesticine had no
effect on the expression of P-actin and COX-1 (data not
shown). This finding indicates that (% )-3-methoxynordomes-
ticine could suppress NO and PGE, production in LPS-stim-
ulated RAW 264.7 cells by inhibiting iNGS and COX-2 pro-
tein expression, respectively. It has been reported that cy-
tokines such as tumor necrosis factor (TNF)-¢, intetleukin
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Fig. 6. Effect of (+)-3-Methoxynordomesticioe on LPS-Induced TNF-¢
Production by RAW 264.7 Cells

The values ere the means of at least 3 determinations £5.D. Probability level (Stu-
<dent’s r-test): ® p<0.05 v3. LPS-treated group.
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blank etrl I 25 5

()-3-Methoxynordomesticine (g/mt)

Fig. 7. Effect of {*)-3-Methoxynordomesticine ot IL1-§ Production by
RAW 264.7 Cells

The values are the meens of at Jeast 3 determinations= 3.1 Probability level (Stu-
dent’s stest): » p<0.05 vs. LPS-treated group.
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Fig. 8. Effect of (x)-3-Methoxynordomesticine on LP5 Induced IL-6 Pro-
duction by RAW 264.7 Celis

The valuzs are the means of at least 3 determinations 5,0, Probability level (Stu-
dent’s t-iest): * p<0.05 vr. LPS-treated group.

(IL)-153 and TL-6 are pro-inflammatory in vitro as well as in
vivo,” The present study also demonstrated that (+)-3-
methoxynordomesticine has inhibitory effects on the produc-
tion of TNF-o, IL-18 and IL-6 in LPS-stimulated RAW
264.7 cells. As shown in Figs. 68, LPS-induced produc-
tions of TNF-o, 1L-15 and IL-6 were significantly inhibited
by (£)-3-methoxynordomesticine in a concentration-depend-
ent manner. In addition, the cytotoxic effect of (*)-3-
methoxynordomesticine was evaluated in the absence or
presence of LPS (more than 95% cell viability). There is no
significant difference on cell viability when treated with (*)-
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3-methoxynordomesticine at all concentrations used {1-—
5 pag/ml) in the absence or presence of LPS.

In conclusion, we found that ()-3-methoxynordomes-
ticine not only possesses antibacterial activity agaianst E.
coli but also possesses anti-inflaminatory activity. 1 inhibits
the production af NO, PGE,, TNF-¢, IL-18 and I1-6 and the
expression of INOS and COX-2 in macrophages stimulated
with LPS in vitro. From these results it is expected that (*)-
3-methoxynordomesticine could be potentially useful for the
treatment of inflammatory diseases.

Experimental

Meclting points were determined on a Swart Scientific SMP 2 meiting
point apparatus and arc uncorrected. Infrared specira were recorded on
CH,Cl-films with a Perkin Elmer Spectrum GX FT-IR spectrophotometer.
Ultraviolet spectra were recorded on methanol solutions with a Perkin-Elmer
Lambda 35 UV-VIS spectrophotometer. "H- and "C-NMR. spectra were
recorded on (D) chlotoform solutions at 300 MHz for 'H and 75MHz for
BC with a Bruker AVANCE 300 spectrometer. Tetramethylsilane was used
as the internal standard. Mass spectra were recorded on a POLARIS Q or
HEWLETT PACKARD 5973 mass spectrometer. Elemental analyses were
perforined on a Perkin Elmer 2400 Elemental Analyscr.

4-Hydroxy-2-nitre-3-methoxybenzaldehyde (2b) Vanillin acetate (2a)
{50.0g, 257.7mmol) was slowly added with stirring to fuming nitric acid
{2001y at ~18—5 °C and stirring continued for 10min. The mixiare was
poured into jce-water (860.0g). The yellow precipitate was filtered, washed
with some water and heated with stirring to boiling in 10% NaOH (400 ml).
After coaling 1o room temperature, the mixture was acidified with cone. HCL
and the crude product was filtered and recrystallized from water o give 2
2s a pale yellow solid (44.5g, 88.6%), mp 136—138°C [liL™ mp 136°C].
IH-NMR &: 3.92 (3H, s, O-CHy), .19 (1H, 4, J=8.5Hz, Ar-H), 7.52 (1H,
d, J=8.5 Hz, A=H), .72 (1H, 5, CHO). C-NMR §: 66.00 (q), 122.29 (d).
123,08 (s), 133.74 (d), 144.04 (s), 148.55 (5), 162.67 (s}, 190.82 (d).

2-Amino-4-hydroxy-3-methexybenzaldehyde (2¢) A mixture of 2b
(16.0g, Bi2mmof), iron(ll) sulfate heptabydrate (4.0g), iron powder
(40.0g), ethanol (150ml) and water (50ml) was reflweed for 4b. The iroo
was filtesed and the solvent removed under vacuum and the residue recrys-
taliized from water (shout 100mi) to give 2¢ as a pale hrown solid (11.5g,
$4.8%), mp 137—138°C {lit."” mp 138—139°C]. 'H-NMR & 381 (3H, 5,
O-CH,), 6.39 (1H, &, J=8.6 Hz, Ar-H), 7.20 (1H, 4, /=B.6 Hz, Ar-H), 9.7
(IH, s, CHO). “C-NMR & 58.81 (q), 105.72 (d), 113.01 (5), 131.77 {d),
132,17 (s), 144.96 [s), 154.87 (s), 197.05 (d).

2-lodo-4-hydroxy-3-methoxybenzaldehyde (2d) A solutien of sodium
pitrite (9.5 g) in water {80ml) was added to a stirred solution of ¢ (210,
125.7mmal) in 20% HC! (250ml) a1 0—5°C and stirring continued for
15 min. A sclution of potassium iodide (100 g) in water (300m!) was slowly
added to the diazonium solution and stirring continued overnight. Chloro.
form (600 ml) and excess sodium thiosulfate were added and the chiorcform
layer was separated, washed with brine, then dried over anb. Na,80,. Re-
moval of the solvent under vacuum followed by recrystallization from
ethancl-water gave 2d as yellow needles (30.6 g, 87.5%), mp 154—156°C
Qi mp 155—156°C). 'H-NMR &: 3.52 (3H, s, O-CH;), 7.03 (IH, 4,
J=8.5Hz, Ar-H), 7.70 (1H, 4, J=B.5Hz, Ar-H), 5.97 (JH, 5, CHO}. PC-
NMR &: 64.40 (g), 105.13 (s), 121,32 (d), }31.69 (d), 132.03 (5), 151.84 (s},
160.86 {s), 198.87 (d).

4-Hydroxy-2,3-dimethoxybenzaldehyde (Ze) A mixture of 2d (4.2g,
15.1mmol), CuCt, (1.0g) in N N-dimethyiformamide (60 ml} was added to
sodium methoxide (9.7 g} in methanol (60ml) and the mixture heated in an
ail bath {==160 °C) for 2 h. Water (100 ml) was added and the mixnure acidi-
fied with 6§ HC] The mixturc was filtered and the filtrate extracted with
ethyl acetate (1X100ml, 2X50ml). The extract was washed with water
(5% 100 ml) then dried over anh, Na,50,. Removal of the solvent under vac-
uum gave a yellow oil which was chromatograped over silica gel using ben-
zene as eluent to give aldehyde (Ze) as pale yellow prisms (2.2 g, 78.0%),
mp 72—73 °C [lit.” mp 75 °C)]. 'H-NMR &: 3.96 (3H, 5, 0~CH,), 4.01 (3H,
s, O-CH,), 6,81 (IH, 4, J=8.THz, Ar-H), 7.57 (IH, 4 J=8.7Hz, Ar-H),
10.20 (1H, 5, CHO). “C-NMR &: 61.05 {g). 62.05 (q), 111.54 (d}, 122.95
{s), 124.97 (&), 139.25 (5), 156.05 (s), 156.34 (s), 188.67 (d).

4-Benzyloxy-2,3-dimethoxybenzaldehyde {2f) A mixture of 2e (5.0g,
27.5 mmol), benzyl chloride (3.8 g). anhydrous potassium carbonate {4.2 g}
in ethanat (30 ml) was refluxed for $h. The potassium carbopate was fil-
tered, and the filtrate cooled 1o room lemperature to give 2f as pale yellow
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prisims {6.9g, 92.4%), mp 63—64 °C [l liquid]. 'TH-NMR & 3.90 (3H, 5,
O-CH,), 4.02 (34, 5, O-CH,), 5.17 (2H, s, Ph-CH_}, 6.79 {1H, &, /=8.8 Hz,
Ar-H), 7.23--7.50 (SH, m, Ph-H), 7.55 (1H, 4 /=8.8Hz, Ar-H), 10.24
{1H, s, CHO). C-NMR & 60.98 (q), 62.35 (q), 70.83 (1), 108.93 (d).
12348 (s), 124.00 (8), 127,28 {d), 128,25 (d). 128.70 (d), 136.02 (s), 141.98
(s), 157.07 (s), 158.43 (), 188.77 (d).
4-Benzyloxy-2,3-dimethoxy-Bnitvostyrene (2g) A mixture of 2f
(39.7 g, 145.9mmol), ammonium acetate (29.2 g} and nitromethane (29.2g)
i acetic acid (440 ml) was refluxed for 2h, then cooled to room tempera-
ture. Ice-water (21} was added to the mixture and the yellow precipitate was
fittered. Drying of the solid in air gave 2g as yellow ncedles (36.4 g, 79.2%),
tap 80—81 °C [lit!¥ mp 83-—84°C]. 'H-NMR & 3.50 (3H. 5, O-CH,), 4.00
(3H, s, O-CH;), 5.18 (2H, s, Ph-CH,), 6.76 (1H, d, /=8.8 Hz, Ar-H), 7.15
(IH, d, /=8.8Hz, Ar-H), 7.30—749 (SH, m, Ph-H), 7.75 (IH, 4,
J=13.6Hz, CH), 8.08 (1H, d, J=13.6Hz, CH). C-NMR §&: 60.599 (q),
61,26 (q), 70.53 (1), 109.28 {d), 117.26 (s, ¥26.40 (d), 127.26 (d}, 128.29
(d), 128.74 (d), 135.28 {d), 136.04 (5), 136.63 (d), 142.81 (s}, 154.42 {s),
156.44 (s).
4-Benzyloxy-2,3-dimethoxyphenethylamine (2h) A solution of 2g
(28.0 g, 88.9mmol) in dry tetrahydrofuran {350ml) was slowly added to a
stirred and ¢ooled suspension of lithivm aluminium hydnde (11.2g) in dry
tetrahydrofuran (140ml) and stirring continued for 3h. Dicthyl ether
(280 ml) was added and with continued cooling and vigorous stirring, watcr
(15ml), 15% NaOH (15ml) and water (45 ml) were added in succession.
The pale yellow granular residue was fltered and washed with ether, The
combined organic phase was extracted with 12% HCI (1 X100 ml], 2 X80 m),
The extract was basificd with conc. ammoniz to litmus. The oil was sepa-
rated and the aqueouns layer was extracted with chloroform (2100 ml). The
oil and chioroform layer were combined, then dried over anh. Na,CC;. Re-
smoval of the solvent under vacuumn gave 2h as a yellow viscous oil (22.1g,
86.6%) [it'? oil]. ‘H-NMR & 2.69 (2H, . J=69Hz, CH,), 2.8 21, t,
J=6.9Hz, CHy), 3.90 (6H, s, 0~CH;X2), 5.09 (2H, s, Ph~CH,), 6.65 {1H, 4,
J=8.5Hz, Ar-H), 6.9 (1K, d, J=85Hz, Ar-H), 7.28—745 (5H, m,
Ph-H). “C-NMR §: 33.89 (1), 42.80 (1), 60.79 (q), 61.02 (g), 7097 (1),
109.29 (d), 124.32 (d), 125.91 (s), 127.25 (d), 127.85 (d), 128.53 (d), 137.15
{5}, 142,91 (5), 151.48 (s}, 152.20 ().
2-(2-Bromophenyl)-¥-(4-benzyloxy-2,3-dimethexyphenethyljac-
etamide (Sa) A mixture of 2-bromophenylacetic acid (3.8 g, 17.6 mumol}
and thionyl chloride (6.2 g} in beazene (100 ml) was refluned for 1h, then
the solvent and excess thiony} chloride were removed under vacuum. The re-
sulting crude acid chloride (32) was dissolved in sthenol-free chioroform
(50eal) and added portionwise to a mixtore of amine (Zh) (5.0g,
17,42 mmol; in chloroform (50 ml) and 10% NaHCO, (100 mi). The mixturc
was stirred st room temperatars For 3h, The chloroform layer was washed
with 10% NaHCO, (3X350ml), water (2X100ml), 5% HCl (3X50ml),
water (100 md), then dried over anh. Na,SQ,, Removal of the solvent under
vacuum gave a pale yellow solid which was recrystallized from
benzene-hexane to give amide (5a) as a pale yellow solid (3.6 g, 42.8%), mp
101—103 °C. UV A, (McOH) nm (log £): 209 (4.72), 223 sh (4.35), 271
(3.16). IR (CH,Cl-flm) crm™': 3301, 2926, 1648, 1601, 1542, 1535, 1494,
1467, 1439, 1417, 1379, 127%, 1258, 1200, 1096, 1038, 1026, 'H-NMR &
2.69 (2H, t, J=6.6 Hz, Ar-CH,), 3.42 (2H, apparent q, J=6.5 Hz, N-CH,),
3.67 (2H, s, CO-CH,), 3.80 (3H, s, O-CH,), 3.87 (3H, 5, O~CH,), 5.09 (H,
s, Ph-CH,}, 5.79 (1H, brs, NH), 6.58 (1H, & J=8.5Hz, Ar-H), 6.66 (1H, 4,
J=8.5Hz, Ar-H), 7.10—7.50 (8H, m, Ar-K), 7.54 (IH, 4 J=78Hz,
Ar-Hy. BCNMR 5 2949 (1), 40.86 (1), 44.02 (1), 60.84 (g), 61.00 (),
70.98 (t}, 109.46 (d), 124.40 (d), 125.10 (s), 127.24 (d), 127.8% (d), 127.93
(d), 128.58 (d), 128.98 (d), 131.78 (d), 133.05 (&), 134.85 (s), 137.09 (s},
142,76 (s), 143.64 (3), 151.73 5), 151.8 4 {5), 169.64 (5). EI-MS m/z (%)
483 [M]' (1), 270 (34), 179 (%), 91 (100). Aral. Caled for C,5H, BrNO,: C,
61.99; H, 5.41; N, 2.89, Found: C, 61.75; B, 5.60; N, 3,02,
2-[2-Bromo-4,5-dimethoxyphenyl)-¥-(4-benzyloxy-2,3-dime-
thoxyphenethyl)acetamide (5b) In & similar manper, 5b was obtained
as a pale yeliow solid from benzene-hexane m 65.8% yield mp 114—
116°C. UV A (McOH) nm (log &): 207 (4.89), 230sh (4.26), 282 (3.51),
2945h (3.30). [R (CH,Cl-film) em™ 3307, 2935, 2843, 1652, 1603, 1506,
1466, 1439, 1417, 1386, 1260, 1219, 1193, 1166, 1096, 1038, 1029, 969.
'H-NMR & 2.70 (2H, t, J=6.6Hz, Ar-CH,), 3.42 (2H, apparent q, J=
6.5 Hz, N-CH,), 3.60 (2H, 5, CO-CH,), 3.82 (3H, s, O-CH,). 3.83 (3H, s,
O-CH,), 3.85 (3H, 5, O-CH,), 3.87 (3H, 5, O-CH,), 5.09 (2H, 5, Ph~CH,),
5.85 (14, brs, NH), 6.59 (1H, d, J=8.5Hz, Ar-H), 6.67 (1H, d J=8.5Hz,
Ar-H), 6.81 (1H, 5, Ar-H), 7.0] (1H, s, Ar-H), 7.32-—7 43 (54, m, Pa-H).
BC-NMR & 29.48 (1), 40.89 (1), 43.50 (1), $6.99 (q), 56.20 (q), 60.80 (q),
61.02 (g), 70.97 (1), 109.40 (d), 113.89 (d), 114.87 (s), 115.37 (d), 124.3¢
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(d), 125.02 (s), 126.58 (s), 127.25 (&), 127.93 (d), 128.57 (d), 13705 (5),
142,77 (5), 148.70 (5), 148.93 (5), 151.78 (5), 15184 (s), 170.14 (s). EL-MS
miz (%) 544 [M]* (3), 270 (8), 179 (17), 91 (100). Anal Caled for
CpHy BINO: C, 59.56; H, 5,55, N, 2,57, Found: €, 59.3); H, 5.72 N, 2.68.
2-(5-Benzyloxy-2-bromophenyt)-A-(4-benzyloxy-2,3-dimethoxy-
phenethyl)acetamide (5¢) In a similar manoner, 5¢ was obtained as & pale
yellow solid from ethanol in 72.9% yield, mp 127—128°C. UV 1,
{McOH) nm (log £): 206 (4.87), 227 {4.33), 280 (3.22). IR (CH,Cl,-film)
cm™h: 3300, 3065, 3033, 2934, 2873, 2827, 1652, 1595, 1571, 1533, 1492,
1467, 1417, 1380, 1280, 1241, 1194, 1171, 1096, 1057, 1016, $10. '"H-NMR
& 2,69 (2H, t, J=6.6Hz, Ar-CH,), 341 (2H, apparent q, /=6.6Hz,
N-CH,), 3.61 (2H, 5, CO-CH,), 3.81 (3H, 5, O-CH,}, 3.86 OH, 5, O-CH,),
502 (2H, s, Ph-CH), 5.06 (2H, 5, Pb—CH,}, 5.81 (JH, brs, NH), 657 (1H,
d, /=8.5Hz, Ar-H), 6.66 (1H, &, J=8.5Hz, Ar-H), £.78 (1H, dd, J=3.0,
$.8Hz, Ar-H), 695 (1H, d, J=3.0Hz, Ar-H), 730745 (lIH, m,
Ph-Hx 10 and Ar-H), "C-NMR §; 29.52 (1), 40.84 {£), 44.25 (1), 60.83 (1),
61.01 (). 70.24 (1), 70.98 {1}, 109.46 (d). 115.62 (s}, 115.84 (d), 117.94 (d),
124.40 (d), 125.12 (5), 127.25 {d), 127.49 (4), 127.91 (d), 128.17 (d). 128.56
(0), 128.65 (d), £33.61 {d), 135.80 (s}, 136.34 (s), 137.08 (s}, 14278 (5),
151.74 {s), 151.86 (s), 158.32 (s), 169.44 (s). ELI-MS m/z (%): 498 (5), 17%
(25), 91 (7). Anal. Caled for C;,Hy,BINO: C, 65.09; H, 546, N, 2.37,
Found: C, 64.91; H, 5.62; N, 2.48.
2-(2-Brome-4,5-methylenedioxyphenyl)-N-{4-benzyloxy-2,3-di-
methoxyphenethyl)acetamide (3d) A solution of acid (4 (11.3g,
43,6 mmof) and amine (2h) (12.5 g, 43.6 mmol) in xylenc (150 ml) was re-
fluxed for 24b with water removal with a Dean-Stark trap, The xylene was
then removed under vacuum to yicld & brown sticky residue which was dis-
solved in chloroform (100 ml). The chioroform layer was washed with 5%
HCL (3% 100 mi), water (150ml), 10% NaCO; (3X150ml) and then dried
aver anh, Na,80,. Removal of the solvent under vacuum gave a residue
which was recrystaflized with cthanol to give 5d as white prisms (8.3g.
36.1%). mp 139—141°C. UV 4_,, MeOH) nm (log £): 212 (4.48), 228sh
(4.23), 2475k {3.99), 282sh (3.87), 295 (4.01). R (CH,Cly-film) cm™":
3296, 2921, 1638, 1603, 1500, 1480, 1417, 1380, 1256, 1234, 1196, 1163,
1096, 1056, 1637, 971, 938, 926. 'H-NMR & 2.70 (2H, &, J=6.6Hz,
Ar—CH.), 3.42 (2H, apparent g, J=6.4 Hz, N-CH,), 3.55 (2H, s, CO-CH,),
3.83 (3H, s, O-CH,), 3.87 (3H, 5, O-CHy), 5.08 (2H, 5, Ph-CH,}, 5.85 (1H,
brs, NH), 5.95 (2H, 5, 0~CH;-0), 6.61 (1H, 4, J=8.5Hz, Ar-H), §.69 (1H,
d, J=8.5Hz, Ac-H), 6.75 (1H, 5, ArH), 698 (IH, 5, Ar-H), 7.29—-7.50
(5H, m, Pb—H). "C-NMR &: 29.49 (1), 40.81 (2), 43.77 (1), 60.81 (q), 61.02
(@), 70.57 (U, 10191 (), 109.45 (d), 111.08 (d), 112.84 (d), 115.40 (s),
124,46 (d), 125.09 (), 127.25 {d), 127.67 (s), 127,93 (d), 128.58 (d), 137.07
(5}, 142,78 (5), 147.64 (s), 147.80 (s), 151.76 {5), 151.85 (5), 169.77 (5). EL-
MS miz (%): 527 (M]* (1), 257 (9). 179 (30), 91 {6). Anal Caled for
CyH,BrNOg: C, 59,10; H, 4.96; N, 2.65, Found: C, 59.28; H, 4.81; N, 2.40.
1-{2-Bromobenzyl)-7-benzyloxy-5,6-dimethoxy-3,4-dihydroisoquiso-
line (62) A solution of 5 (3.0g, 6.2mmoel) and phospborus oxychloride
(10,0 ) in acetonitrile {BOm!) was refluxed for 3h. The excess reagent and
solvent were remnoved under vacuum. The residue was shaken with chloro-
form (50 m) and ditute ammonium hydroxide (5¢.ml). The chloroform layer
was washed with water (50ml), then dried over anh. Na,CO;. Removal of
the solvent under vacuum gave 64 as a pale brown viscous oi} (2.8 g) which
was unstable and decomposed on standing, It was immediately used in
the next step without furtber purification. 'H-NMR. &: 2,69 and 2.73 (total
2H, 2t, J=7.6Hz, CH; of both conformers), 3.71and 3.82 (total 2H, 21,
J=1.6Hz, CH, of both conformers), 3.85, 3.88, 3,90 and 3.96 (total 6.7H,
45, 0~CH, X2 of both conformers and CH, of one conformer), 4.15 (1,30H,
s, CH, of another conformer), 5.01 and 5,12 (total 2H, 25, Ph~CH, of both
conformets), 6.85 (0.6H, s, Ar-H of one conformer), 7.04—7.65 (9.4H, m,
Ph-H X5 of both conformers and Ar-HX4.4 of both conformer}. “C-NMR
&: (both conformers) 18.53 (1), 15.04 (1), 24.85 (1), 42.38 (1), 46.79 (1), 48.04
(1), 60.97 (q), 6100 (g), 61.04 (), 61.08 {g). 71.12 {1), 71.20 (1}, 107.94 (d),
109:21 (d), 120.66 (d), 121,53 {s), 123.90 (s), 124.54 {5), 124,85 (s), 124.92
(s), 127.38 (d), 127.50 (d), 127.60 (d), 127.64 (@), 128.00 (d), 128.02 (d),
128.15 (d), 128.24 (d), 128.57 (d), 129.69 (d), 129.88 (d), 130.20 (d), 131.02
(d). 132.49 (d), 132.85 (d), 133.07 {d), 136.63 (5], 137.45 (), 140.12 (),
145.09 {s), 150.04 {s), 150.09 (5), 150.75 {s), 150.88 (5}, 163.64 (s, 165.08
(s).
1-(2-Bromo-4,5-dimethoxybenzyl)-7-benzyloxy-5,6-dimethoxy-3,4-di-
hydroisoguinoline (6b) In a similar manner, the unstable 6b was obtained
in 42.1% yicld from benzene-hexane as a pake yellow solid, mp 148—
£50°C. 'H-NMR & 2.67 (2H, t, J=7.3Hz, CH,), 3.70 (2H, t, /=13 Hz,
CH,), 3.73 (3H, s, O-CH,), 3.79 (3H, 5, 0-CH,), 3.83 (3H, 5, O-CH,), 3.89
(3H, s, O-CH,), 4.13 (2H. s, CR,), 5.07 (zH, s, Ph—CH,), 6.80 (IH, s,
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Ar-H), 6.93 (1H, 5, Ar-H), 7.01 (1H, 5, Ar-H), 7.24-—7.45 (5H, m, Ph-H).
BONMR 8 19.13 (1), 42.16 (1), 47,04 (1), 55.81 (g), 56.00 (), 60.86 (q).
66.90 (q), 71.09 (t), 107.71 {d), 11234 (), 114.07 (5}, 13530 (d), 123.96
(s), 124.72 (s), 127.40 (d), 127.93 (d), 128.47 (d), 125.36 (s), 136.67 (5),
144,81 (s), 148.29 (5), 148.48 (5), 14996 (s), 150.77 (5), 165.08 (s).
1-(5-Benzyloxy-2-bromobenzyl)-1-benzyloxy-5,6-dimethoxy-3,4-diby-
dreisoquinoline (6¢) In a similar manner, 6¢ was obtained in almost quan-
litative yield as an unstable pale brown viscous oil which decomposed
quickly on standing. It was immediately used in the next step without fur-
ther purification. 'H-NMR. & 2.63 (2H, t, J=7.5Hz, CH,), 3.68 2H, t,
J=7.5Hz, CHy), 3.84 (3H, 5, O-CH,), 3.90 (34, s, O-CH,), 4.07 ?H, s,
CH,), 4.94 (2H, s, Ph-CH,), 5.01 (2H, 5, Ph-CH,), 6.71 (1H, dd, J=8.8,
2.8 Hz, Ar-T), 6.82 (1H, 5, Ar-H), 6.88 (1H, &, /=2.8Hz, Ar-H), 7.27—
7.40 (10K, m, Ph-H), 7.44 (1H, d, /=8.8 Hz, Ar-H). "C-NMR §: 19.03 (1),
42,80 (1), 47.09 (1), 60.96 (q), 61.00 {q), 70,12 {&), 71.14 (1), 107.78 (d),
115.20 (d), 116.45 (d), 124.00 {s), 124.81 (5), 127.40 (d), 127.42 (d), 127.7
(d), 128.05 (d), 128.56 (d), 133.35 (), 136.50 (5), 136.72 (), 138.65 (s),
144 85 (5), 150.01 {s}, 150.77 (s}, 158.17 (s), 164.69 (s}.
1-(2-Bromo-4,5-methyienedioxybenzyl)-7-benzyloxy-3,6-dimethoxy-
3,4-dihydro isoquinoline (6d) In a similar manner, 6d was obtained i al-
most quantitative yield 2s an unstable pale brown viscous oil which decom-
posed quickly on standing, It was immediately used in the next step without
further purification. 'H-NMR & 2.67 (2H, t, J=7.5Hz, CH,), 3.70 {ZH, 1,
J=17.5Hz, CHy), 3.85 (3H, 5, O-CH,), 3.91 (3H, 5, 0CH,), 402 (2H, s,
CH,), 5.06 (2H, &, Pb-CH,), 5.93 (2H, s, 0-CH,-0}, 6.73 {IH, 5, Ar-H},
6.85 (1H, s, Ar-H), 7.01 (1H, s, Ar-H), 7.30-—7.42 (5H, m, Ph-H), ''C-
NMR &: 19.05 (1), 42.34 (1), 46.94 {1), 60.94 (), 60.96 (), 71.11 {1}, 101.71
1), 107.70 (d), 109.55 (d), 112.56 (d), 114.41 (5), §23.89 (8), 124.84 (3),
127.32 (d), 127.95 (d), 128.55 {d), 130.45 (s}, 136.61 (5), 144.93 (s), 147.03
(s), 147.56 (5), 150.08 (s), 150.80 (s), 164.8% (s).
1-(2-Bromobenzyl)-7-benzyloxy-5,6-dimethoxy-1,2,3,4- tetrahydroiso-
quinoline (7a) Sodium borohydride (0.4 g, 10.0 mmol} was added portion-
wise to a stisted solution of 6a (2.8 g, 6.0mmol) in ethanol (80ml) and the
mixture was refluxed for 1h. Removal of the ethanol under vacuum gave 2
residue which was shaken with water (50 ml} and chloroform (30ml). The
chloroform layer was dried. Removal of the solvent gave a crude yellow vis-
cous oi) which was chromatograped over alumina using benzene as efuent to
give tetrahydroisequinoline (7a) as a pale yeflow viscous oil (2.4 g. 85.4%).
UV 4,,, (MeOH) nm (log): 207 (4.44), 224sh (4.05), 276 (2.94} TR
(CH,Cl,-film) em™": 3332, 2935, 2826, 1601, 1451, 1456, 1437, 1413, 1377,
1342, 1322, 1274, 1240, 1200, 1110, 1026, 916, 751, 697. 'H-NMR &
2.58—2.78 (2H, m, CH,), 2.84—2.94 (2H, m, CH,}, 3.10—3.2% (2H, m,
CH,), 3.86 (3H, s, O-CH;}, 3.8% (3H, s, O—CH,), 4.16 (lH, dd, J=3.3,
10.2Hz, H-1), 5.06 (2H, s, Ph-CH,), 6.64 (1K, 5, Ar-H), 7.00—7.45 (BH.
m, Ph-HXS5 and Ar-HX3), 7.55 (1H, d, J=7.8He, Ar-H). "C-NMR &
23.79 (1), 39.53 (1), 42.81 (1), 54.94 (d}, 60.39 (q), 60.86 (g), 71.02 (1),
107.97 (d), 121.99 (5), 124.88 {s), 127.25 (), 127.36 {d), 127.79 (d), 128.21
(d), 128.49 (d), £31.95 (d), 132.99 (d), 133.98 (s), 137.21 (5), 138.67 (s),
141.04 (s), 150.40 (s), 151.19 (s). Anal. Caled for CogH,BrNOy: C, 64.11;
H, 5.59; N, 2.99, Found: C, 64.29; H, 5.42; N, 2.81.
1-(2-Bromo-4,5-dimethoxybenzyl)-7-benzyloxy-5,6-dimethoxy-1,2,3,4-
tetrahydroisoquinoline (7b) In a similar manner, 7b was obtained in
98.0% yiceld as a pale yellow viscous oil. UV A_,. (McOH} nm (og £): 210
¢4.80), 229sh {4.42), 284 sh (3.79), 203 sh {3.57). IR {CH,Ch,-film) cm™":
3429, 2935, 2839, 1602, 1506, 1456, 1438, 1413, 1380, 1322, 1259, 1219,
1164, 1109, 1029, 95¢. '"H-NMR. &: 2.60—2.95 (4H, m, CH,%2), 3.15—
3.27 (2K, m, CH,), 3.82 (3H, 5, O-CH,}, 3.83 (3H, 5, 0-CH,), 3.37 (3K, s,
0-CH,), 3.89 (3H, s, 0-CH,), 4.15 (1H, dd, /=3.2, $.8 Hz, H-1), 5.07 (2H,
s, Ph-CH,), 6.62 (1H, s, Ar=H), 6.74 (1H, s, Ar-H), 7.04 (1H, s, Ar-K),
7.24—T.47 (SH, m, Ph-H). "*C-NMR 5: 23.86 (%), 40.12 (1), 42.45 (1), 55.40
(d), 56.12 (q), 55.16 (q), 60.47 (q), 60.93 (q), 71.15 (1), 107.9% {d), 114.40
(dy, 11471 (s5), 115.75 (d), 122.11 (s), 127.34 (d), 127.87 (d}, 128.55 (d),
130.45 (s), 133.85 (s), 137.24 (5), 141,10 (s), 148.28 (s), 148.37 (s), 150.47
(), 151.26 (s). Aral. Caled for C,;H;BrNO,: C, 61.37; H, 5.72; N, 2,65,
Found: C, 61.15; H, 5.88; N, 2.78.
1-(5-Benzyloxy-2-bromobenzyl)-7-benzyloxy-S,6-dimethoxy-1,2,3 4-
tetrahydroisoguinoline (7c) In a similar manner, 7c was obtained in
92.1% yield as 2 pale yellow solid, mp 93—586°C. UV 4., (MeOH) um
(log &): 206 (4.77), 220 (4.31), 282 (3.43). IR (CH,Cl,-film) cm™": 3335,
3089, 3064, 3032, 2935, 2829, 1592, 1570, 1452, 1456, 1435, 1413, 1342,
1321, 1277, 1240, 1201, 1169, 1111, 1028, 1015, 913, "H-NMR 3: 2.65—
2.94 (4H, m, CH,X2), 3.10—3.25 (2H, m, CH,), 3.87 (3H, 5, 0-CH,), 3.89
(3H, s, O~CH,), 4.14 (1H, dd, J=5.3, 9.8 Hz, H-1), 5.02 (2H, 5, Ph-CH,),
5.08 (2K, s, Pb—CH,}, 685 (1H, s, Ac-H), 676 (1H, dd, J=2.0, §.8Hz,
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Ar-HD), 6.87 (IH, &, J=1.0Hz, Ar_H), 7.26~7.49 (11H, m, Ph-HX10 and
Ar-H). "C-NMR & 23.78 (1), 39.53 (1), 42.93 {1}, 54.97 (d), 60.46 (a),
60.93 (q), 70.19 ), 7111 (1), 108.03 (d), 114.76 (d). 135.58 (5), 118.51 (d),
122.02 (), 127.31 (d), 127.45 (d), 127.84 (d), 128.10 (), 128.53 (d), 128.63
(), 133.57 (d3, 133.88 (), 13649 (s), 137.22 (s). 139.64 (s, $41.09 (s).
150.45 (s), 151.22 (s), 157.93 (5). Anal. Calcd for C,Hy,BNO,: €, 66.50;
H, 5.61; N, 2.44, Found: C, 66.74; H, 5.80; N, 2.58.
1-(2-Brumn-4,5-methylenedioxybenzyl)—‘.'-benzy!uxy-s,ﬁ-dimethoxy-
1,2,3,4-tetrahydraisequinotine (7d) ln a similar manner, 7d was obtained
in 64.0% yield from cthanol as 2 palc yellow solid, mp 105—106°C. UV
A (MeOH) nm (log ey 213 (4.34), 230sh (4.09), 276sh (3.53), 293
(3.88), IR {CH,Cl,-film) cm™': 3336, 2935, 1602, 1585, 1500, 1478, 1456,
1436, 1412, 1378, 1343, 1322, 1273, 1231, 1201, 1163, 1112, 1037, 954,
912, 'H-NMR & 2.62—3.02 (4H, m, CH,x2), 3.12—3.26 (ZH, m, CH)),
3.88 (3H, 5, 0-CH,), 3.90 (3H, 5, 0-CH;), 4.13 (1H, dd. J=3.6, 10.] Hz, H-
1), 5.09 (2H, 5, Ph—CH_}, 5.95 (2H, 5, 0-CH,-0), 6.62 (IH, 5, Ar-H), 6,76
(1H, s, Ar-H), 7.03 (1H, s, Ar-H), 7.27—7.48 (5H, m, Pk-H). BC.NMR. &
23.59 (1), 39.57 (), 42.52 (1), 55.22 {4), 60.50 (q), 60.55 {Q), 7116 (1),
10172 (1), 108.02 (d), 111.38(d), 112,91 (d), 114.95 (s). 121.89 (s), 127.29
(d), 127.87 (d), 128.56 (d), 13145 {s), 133.58 (g), 137.21 (s}, 141.15 (5),
147.22 (s), 147.31 (), 130.52 (s), 151,22 (5). Aral. Caled for CyHy BINOy:
C, 60.95; H, 5.11; N, 2.73, Found: C, 60.80; H, 5.28; N, 2.50.
Z-Triﬂunroncetyl—]—(2-bromobenzy])-'.'-benzyloxy-s,ﬁ—dlmethuxy—
1,2,3,4-tetraliydroisoguinoline (8a) Trifluoroacctic anhydride {7.8 g} was
added dropwise to a stirred mixtore of Ta (288, 6.0mmol} and wiethyl-
amine (5.0g) in chloroform {50 ml} at 0—10°C. Stirring was continued at
room temperature for 3 h. Chloroform (50 ml) was added and the chlotoform
layer was washed with §0% NaHCO; (5X60ml), water {50ml), 5% HCl
{5x60ml) and brine (50 ml), then dried over anh. Na,50,. Removal of the
solvent under vacuum gave a yellow viscous oil which was chromatographed
over alumina using benzene as eluent to gave 8a as a pale yellow sotid
(2.7g, 78.3%), mp 106—108°C. UV A, (McCH) nm (log £): 206 (4.87),
224 (4.49), 275 (3.52), 283 (3.50). IR (CH,Cl,film) om™h 2938, 1694,
1603, 1587, 1492, 1459, 1438, 1417, 1375, 1350, 1325, 1265, 1244, 1198,
1171, 1142, 1119, 1094, 1046, 1027, 905. 'H-NMR. & 2.70—3.36 (5H, m,
H-3f, CH,X2), 3.89 (§H, s, O-CHy), 4.00-4.13 (1H, m, H-30), 5.00 (2H,
s, Ph-CH,), 5.69—5.74 (1H, m, H-1), 6.43 (1H, 5, Ar-H), 7.06—7.50 (8H,
m, Ph-HX5 and Ar-Hx3), 754 ({H, d, J=75Hz, Ar-H). "C-NMR &
(both conformers) 21.87 (1), 23.47 (1), 37.10 (1), 39.61 (1), 41.50 (1), 53.66
(d), 60.67 {g). 60.98 {g), 71.02 (1}, 107.84 (d), 108.22 (d), }14.47 5), 118.2%
(&), 119.67 (s), 12541 (5), 127.25 (d), 12731 (d), 127.71 (d), 12B.04 (d),
128.61 (d), £28.64 (d), 128.74 (d), 128.90 (d), 129.88 (s), 130.09 (s}, 131.28
(d), 131.46 (), 132.85 (d), 13639 (), 136.81 (g), 141.6] (5), 150.51 (s),
151.30 (5), 155.68 (5). Anal Caled for CpH, BeF.NO,: C, 57.46; H, 4.45;
N, 248, Found: C, 57.30; K, 4.60; N, 2.62.
1—(2-Bromo-4,5-d1‘methoxybenzyl}-'f-benzyloxy~2-zarbomethoxy—5,6-
dimethoxy-1,2,3,4-tetrahydroisoquinoline (8b) Methyl chloraformate
(d.1g) was slowly added dropwise 10 a stired mixmre of 7b (3.8g,
7.2 mmol) and triethylamine (4.4 g) in chloroform (38 ml) at 0—10°C. Stir-
ring was continued at roem temperature for 3h. Chloroform (50ml) and
water (S0ml) were added and the chloroform layer was washed with 10%
HCI (6X100 mal), water (50ml), then dried over anh, Ne,50,. Removal of
the solvent under vacuum gave a pale yellow viscous oil. The viscous oil
was chromatograped over alumina using benzene a5 eluent to give 8b as a
white solid (3.2g, 76.2%), mp 113—114°C. UV 4, (MeOH) nm (log £):
207 (4.60), 233 sk (3.94), 284 (3.28). IR (CH.Cl-film) om”~h 2936, 2843,
1698, 1603, 1509, 1452, 1409, 1382, 1342, 1258, 1220, 1165, 1106, 1088,
1029, 986. 'H-NMR & 2.51—3.50 (5H, m, H-35, CH,x2), 3.43 aad 3.65
(total 3H, 25, COO—CH; of both conformers), 3.78, 3.83, 3.85, 3.87, 3.88
and 3.89 (wtal 12H, 65, O-CH,%4 of both conformers), 3.86—3.98 and
422435 (total 1H, m, H-3@), 4.93 and 5.05 (total 2H, 25, Fh-CH, of
both conformers), 5.18—35.35 (1H, m, H-1}, 6.26, 6.46, 6.50, 6.59, 7.02 aad
7.04 {total 3H, 65, Ar-H of both conformers), 7.30—7.5C (SH, m, Ph-H).
BC.NMR & (botb conformers) 22.24 (), 22.42 (1), 372 {t), 38.44 (1),
AL17 (), 4202 (1), 52.27 (g), 52.61 (g}, 53.32 {(d), 54.90 (d), 56.03 (g),
56.12 (q), 56.23 (), 60.62 (), 60.65 (g), 60.97 {w), 71.04 (1), 71.14 (),
108.27 (d), 108.55 {d), 113.76 (d), 114,10 (), 115.14{d), 115.29 (d), 121.07
(s}, 121.27 (5), 127.15 (d), 127.26 (), 127.82 (@), 127.96 (d), 128.40 {d),
128.60 {d), 129.59 {s), 129.76 (s}, 131.55 {s), 131,66 (s), 137.02 (s}, 141.42
(s), 148.10 (s), 148.16 (5), 148.20 (s), 148.33 (5},150.72 (s), 150.85 (3),
151,14 (s}, 155.84 (5). 155.98 (s). Anal. Caled for CyoH;,BiNO,: C, 59.39;
H, 5.50; N, 2.39, Fourd: C, 5%.54; H, 5.37; N, 2.10.
2-Trifluoreacetyl-1-(5-benzyloxy-2-bromobenzyl)-7-benzyloxy-5,6-
dimethoxy-1,2.3 4-tetrahydroisoquinoline (8¢) In a similar manner o
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#a, Be was obtained in 62.1% yield from ethanol a3 a white solid, mp 108
110°C. UV A, (MeOH) nm (log £%: 215 (4.66), 227 sh (4.52). 283 (4.12).
IR (CH,Cl,-film) em™': 2936, 1693, 1592, 1571, 1492, 1459, 1437, 1416,
1376, 1350, 1324, 1283, 1265, 1243, 1196, 1169, 114E, 1117, 1093, 1019,
905. 'H-NMR & 2.70—3.08 (41§, m, CH,x2), 3.57—3.6% (14, m, H-3),
31,88 (68, 5, 0-CH,X2), 3.99—4.09 (1H, m, H-3c), 4.97 (2H, 5, Ph-CH,),
498 (2H, s, Ph-CH,), 5.69 (1K, d& J=5.4, 8.9Hz, H-1}, 641 (1, s,
Ar-H), 670678 (2H, m, Ar-H), 7.28—7.45 (11H, m, Ph-HX10 and
Ar-H). BCNMR 8: 2342 (1), 39.68 (1), 41.66 (1), 53.74 (d). 60.68 {q),
60.99 (q), 723 (t}, 71.03 {1), 108.19 (d), 115.22 (d), 116.12 (5), 117.88 (d),
118.24 (5), 119.68 (s), 127.24 (d), 127.47 (d), 128.03 (g), 128.13 (d), 128.65
(d), 130.0] (s), 133.33 {d), 136.47 (s), 136.81 (s5), 137.38 (s), 141.63 (),
15090 (s), 151.32 (s}, 15551 (s), 15797 (5). Anal Caled for
C, HyBrE;NO;: C, 60.90; H, 4.66; N, 2.09, Found: C, 60.80; H, 4.8, N,
2.17.

2-Triflueroacetyl-1-(2-bromao-4,5-methylenedioxybenzyl)-7-benzyloxy-
5,6-dimethoxy-1,2,3 4-tetrahy droisoguineline (8d) In a similar manner
to 8a, 8d was obtained in 65.7% yield from ethancl as a pale yellow solid,
mp 152—154°C. UV 1, (McOH) nm (log £): 212 (4.7C), 226 sh (4.43),
285 (4.08), 294 (4.09). IR (CH,CL-film) cm™": 2938, 1690, 1604, 1587,
1502, 1478, 1460, 1438, 1416, 1374, 1350, 1325, 1267, 1232, 1199, 1165,
1142, 1115, 1093, 1037, 933, 905, "H-NMR & 2.70—3.26 (4H, m, CH,%2),
3.57—3.70 (JH, m, H-3f), 3.88 (3H, s, O-CH,), 3.89 (3H, 5, O-CH,),
400411 (1H, m, H-3¢), 5.04 (2H, 5, Ph-CH,), 5.64 (1H, dd /=54,
9.0Hz, H-1), 5.93—5.97 (2H, m, 0-CH,-0), 6.45 (LH, s, Ar-H), 6.56 (iH,
s, Ar—H), 6.98 (1H, s, Ar-H), 7.28--7.45 (5H, m, Ph-H}. ’C-NMR & (both
conformersy 21.86 (), 23.48 (1), 39.67 (1), 39.72 (), 4140 (1), 4229 (1),
53,93 (d), 60.69 (q), 61.00 (q), 7L.I5 (t), 101,77 (1), 108.29 (d), 110,53 {d),
112.75 (d}, 115.56 (s), 118.34 (s), 119,74 (5), 127.20 (4), 128.06 (d), 128.67
(), 12933 (s), 130.05 (5), 136.83 (5), 141.65 (5), 147.33 (5), 147.47 (5),
150.92 (s), 15835 (s), 155.79 (5). Anal Caled for CyH,Br FJNOg C,
5527; H, 4.14; N, 2.30, Found: C, 55.02; H, 4.31; N, 2.47.

1-Hydroxy-2,3-dimethoxy-6-triflusroacetylnoraporphine (%a) A so-
lution of azobis (isobutyronitrile) (0.6, 3.6 mmol) and tributyltin hydsde
(4.1 g, 14.0 mumol) in toluene (40 ml) was added dropwise in four equal por-
Hons over 3b to a refluxing solution of Bz (2.0, 3.6mmol) in tolucne
(40ml) and the resulting mixture was then refluxed for another 24h. The
solvent was then remaved noder vacoum and the residue was disselved in
acetonitrile (50 ml) and washed with hexane (3 X350 ml), then dried over anh.
N2,50,. Removal of the solvent gave the crude noraporphine {1.1g) as a
brown viscous oil which was chromatograped over silica gel using
hexane—ethyl acetate as eluent. The earlier fractions gave the hydrogenolysis
product (8e) as a white solid (317.7 mg. 18.5%), mp 115—116°C. 'H-NMR
6: 2.71—2.78 (2H, m, H-4 of both confermers), 3.08 {2H, apparent 4,
J=6.8Hz, Ar—CH,), 3.38—3.50 (1H, m, H-38 of both conformers), 3.86,
3.87, 3.88 and 3.89 (total 6H, 45, O-CH; X2 of both conformers), 3.90—
3.98 (1H, m, H-30), 4.87 (2H, s, Ph-CH,), 5.55 (1H, apparent t, J=6.8 Hz,
H-1), 6.17 (1K, 5, Ar-E), 7.04—7.12 (2H, m. Ar-H of both conformers),
7.22-—7.41 {8H, m, Ph-HX5 and A—HX3 of both conformers}. *C-NMR
§: (both conformers) 21.83 (1), 23.22 (t), 39.98 (1), 40.02 (1), 41.78 (1), 55.30
(d), 60.71 (q). 60.57 (g), 70.78 (1), §08.33 {d), 114.58 (5), 118.40 (s), 119.6%
(s, 122.21 (5), 126.95 (d), 127.25 (&), 128.02 (d), 128.46 (&), 128.61 {d),
129.74 (d), 136,78 {s), 136,87 (5), 141.46 (s), 150.88 (s}, 150.98 (s), 155.74
(s). The latter fractions gave pure noraporphine (98) 2s a pafe brown solid
(151.6mg, 10.9%), mp 205—206°C, UV A, (MeOH) nm (log&): 215
{4.51), 274 (4.22), 292 sh {4.07), 309 (4.02). IR (CH,Cl,-fitm) cm™": 3393,
2021, 2850, 1582, 1589, 1456, 1440, 1420, 1377, 1300, 1277, 1185, 1173,
1147, 1127, 1079, 1046, 1019, 952, 926, '"H-NMR §; 2.57—3.34 (54, m, H-
30, CH,x2), 3.89 (3H, 5, O-CH,), 3.97 (3H, 5, O-CH,), 4.19—4.28 (1H, m,
H-5a), 5.08 (1H, dd, /=4.2, 13.7Hz, H-6a), 6.41 (1H, s, OH), 7.19--7.38
(3H, m, Ar-H), 8.39 (1H, 4, /=7.9 Hz, H-11). *C-NMR &: 23.93 (1), 33.1%
(1), 41.09 {8, 52.33 (d), 60.55 (q). 61.03 {q), 114.48 (5), 116.43 {s), 118.26
(s} 122,11 (s), 127.06 (d), §27.29 (d), 128.12 (d), 128.49 (d), 131.36 (s},
134.86 (5), 13880 (5), 146.13 (s}, 148.32 (5), 155.81 (s). EL-MS miz (%):
393 [M]” (43), 361 (6), 267 (100), 126 (2). Anal. Caled for C,oH ,FNO,: C,
61.07; K, 4.61; N, 3.56, Found: C, 61.24; H, 4.48; N, 3.40,

1-Hydroxy-6-carbomethoxy-1,3,9,10-tetramethoxynoraporphine  (9b)
In a similar manner, 81 was obtained in 41.6% yicld as a pale yellow solid,
mp 121—122°C. 'H-NMR &: 2.53—2.84 (2H, m, H of both conformers},
2.84—3.10 (2H, m, Ar-CH, of both conformers), 3.10—3.30 (1H, m, H-
3f), 3.52, 3.68, 3.71, 3.81, 3.84, 185, 3.87 and 3.88 {total 15H, &s,
O-CH, X4 of both conformers), 4.05--4.22 (1H, m, H-3a), 4.85 (1.06H,
ABq, J=12.1Hz, Ph-CH, of ong¢ confommer), 4.96 (0.94H, s, Ph—CH, of an-
other conformer), 5.05-—-5.15 and 5.15—5.25 (iotal 1H, apparent 2m, H-1 of
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both conformers), 6.11 and 6.28 (total 1H, 25, Ar-H of both conformers},
6.52—6.65 (2H, m, Ar-H of both conformers), 6.76 (1H, apparent t,
J=8.5Hz, Ar-H of both conformers), 7.26—7.44 (5H, m, Ph-H of both
conformers). 'C-NMR 8: (both conformers) 22.21 (1), 37.53 (1}, 38.6% (1).
41.98 (3), 4243 (1), 5245 (q), 52.58 {g), 55.75 (a), 55.84 (), 55.90 (@),
56.02 (d), 56.12 (d}, 60.62 (q), 60.69 (q), 60.92 (g 70.79 (6, 71.04 (1),
108.44 (d), 108,72 (d). 110.85 (d), 11£.81 (d), 132.73 {d), 120.85 (s), 121.32
(5), 121.79 (d), 121.8 1(d), 127.11 (d). 127.21 (d), 127.86 (d), 127.91 (d),
128.53 (d), 130.63 (s), 131.71 (s), 136.96 (s), 141.13 (s), 14132 (s), 147.65
(), 147.73 (5), L4B.61 (s), 150.34 (s), 15058 (s), 150.77 (s), 15L.11 (s),
155.89 (s}, 156.00 {s). Noraporphine (h) was obtained in 8.3% yield as a
pale yellow solid, mp 212—213°C. UV ., (MeGH) nm {log e): 222
{4.54), 271 sh (3.91), 280 (4.00), 304 (412}, 315 (4.12). IR (CH,Cl,-fllm)
em™': 3383, 2936, 2849, 1686, 1609, 1592, 1513, 1458, 1448, 1396, 1342,
1250, §197, 1167, 1126, 1111, 1078, 1049, 1021, 974, '"H-NMR & 2.47—
2.98 (5H, m, H-5 8, CH, %2}, 3.77, 1,86, 3.91, 3.93 and 3.97 {total 15H, 53,
O-CH,%5), 4.38—4.50 (rotal 1H, m, H-56), 4,72—4.82 (iotal 1H, m, H.
6a), 6.39 {1H, brs, OH), 6.78 {14, 5, H-8), 8.03 (1K, 5, H-11). C-NMR &
23.57 (1), 34.25 (1), 38.78 (1), 52.08 (d), 52.68 (). 55.84 (1), 55.98 (q), 60.45
(q), 60.98 (g), 111.25 (d), 111.92 (), 116.43 (s}, 119.57 s), 124.35 (s},
128,75 (s). 128,95 (s}, 138.53 (s), 144.80 (5), 147.26 (5), 347.70 (3), 147,50
(s), 155.09 (s). EI-MS miz (%) 415 [M]" (34), 383 (36), 327 (100), 38 (4).
Anal. Caled for ©HNO;: C, 63.60; H, 6.0 N, 3.37, Found: C, 63.42; H,
6.21; N, 3.50.

9—Benzyloxy-l-hydrnxy-2,3-dimethoxy-G-triﬂuoroaeetylnoraporphine
(9¢) In a similar manner, Bg was obtained in 38.6% yield as a yellow oil,
'H-NMR §: 2.70—2.77 (2H, m, E-4 of both conformers), 3.04 (2H, appar-
ent d, J=6.8 Hz, Ar—CHy), 3.34-—3.47 (1H, m, H-35), 3.84, 3.85 and 3.86
(total 6H, 35, O-CH; X2 of both conformers), 3.88—3.98 (1H, m, H-3¢),
4,65 (0.2H, ABq, J=11.7Hz, Ph-CH, of one conformer), 4.85 (1.8H, ABq,
J=12.1Hz, Ph-CH, of another conformer), 496 and 4.98 (total 2H, 25,
Ph-CH, of both conformers), 556 (1H, apparent t, J=6.7Hz, H-1), 617
(1H, s, Ar-H), 6.64—6.75 (2H, m, Ar-H of both conformers), §.81—6.91
(1H, m, Ac-H of both conformers), 7.12—7.21 (1H, m, Ar-H of both con-
formers), 7.23—7.41 (total 10H, m, Ph-—H of both conformers). BC.NMR &
(both conformers) 23.18 (t), 39.99 {¥), 40.03 (t), 41.80 (1}, 55.23 (d), 60.65
(q), 60.92 {q), 69.87 (), 70.76 (1), 108.31 (d), 113.50 {d), 114.62 5), 116.10
(d), 118.44 (s), 119.66 (&), 122.40 (d), 127.25 (d), 12747 (d}, 127.92 (d),
127.98 {d), 128.54 {d), 128.58 {d), 129.45 (d), 129.73 (), 120.57 (g), 136.77
(s), 136.91 (s), 138.48 (s}, 141.45 (g), 150.85 (5), 150.99 (s), 15571 (5),
158.86 (s). Noraporphine (9¢) was obtained in 9.7% yield as a paie yellow
solid, mp 183—184°C, UV A, (MeOH) nm (loge): 213 (4.67), 23t sh
(4.43), 274 (4.28), 283 (4.31), 299 {4.19), 312 (4.11}. IR {CH,Cl,-film)
cm™%; 3583, 3411, 2942, 1686, 1609, 1501, 1459, 1414, 1378, 1342, 1310,
1281, 1233, 1201, 1175, 1153, 1083, 1049, 1016, 974. 'H-NMR &: 2.57—
3.10 (5H, m, CH, CH,X2), 3.21—3.33 (1H, m, H-5§), 3.87 {3H, 5, O-CH,),
1.97 (3H, s, 0-CH,), 4.18—4.28 (1H, m, H-5@), 5.10 (2H, 5, Fb-CH,), 6.35
(14, 5, OH), 6.90 (1H, d, /=2.4Hz, H-8), 6.95 (1K, dd, J=24, 8.7Hz, H-
10), 7.30—7.50 (5H, m, Ph-H), 8.32 (IH, 4, J=8.7Hz, H-11}. BCNMR &
2392 (1), 33.55 (1), 4112 (1), 52.31 (d), 60.54 (g}, 60.99 (g}, 69.95 (1),
113.28 (d), 114.76 (d), 116.45 (5), L18.20 (), 118.29 (s}, 124.43 (5), 127.28
(s), 127.51 (), 127.97 (d), 128.61 (), 129.48 (d), 136.68 (5), 13695 (s},
138,80 (5), 145.49 {5), 147.69 (5), 155.80 (s), 157.75 (5). EL-MS m/z (%)
459 [M]* {103, 373 {16), 91 (23), 32 (100). Ana!, Celed for C,;H,FNOs C,
64.93; H, 4.84; N, 2.80, Found: C, 64.76; H, 4.98; N, 2.97,

1 -Hydroxy—2,3-dimethnxy-9,lo-methylenediuxy—s-u-iﬂuoruacetylnum-
porphing (9d) In & similar manner, 8h was abtained in: 13.1% yield as a
pale yellow solid, mp 129-—130°C. 'H-NMR &: 2.71—2.78 (2H, m, H-4 of
both conformers), 2.99 (2H, apparent d, J=6.7Hz, Ar-CH;), 3.36—3.48
(1H, m, H-3/), 3.87 (34, 5, 0-CH,}, 3.8% (3H, 5, O-CHy), 3.51--4.00 (1H,
ra, H-3a), 4.95 (2H, s, Ph-CH,), 5.49 (1H, apparent 1, J=6.7Hz, H-1),
5.89—5.95 (2H, m, O-CH,-0 of both conformers), 6.24 (1H, s, Ar-H),
6.51 (1H, dd, /=1.4, 7.8 Hz, Ar-H)}, 6.54 and 6.56 (total 1H, 2d, S=14Hz,
Ar-H of both conformers), 6.70 and 6,75 (totzl 1H, 2d, /=7.8 Hz, Ar-H of
both conformers), 7.28—7.42 (5H, m, Ph-H of both conformers). BC-NMR
§: (both conformers) 23.23 (1), 39.98 (1), 40.02 (1), 41.47 (1), 55.33 (d),
58.28 (d), 60.69 (), 60.96 (g, 70.95 (1), 100.95 (), 108,17 (d), 108.38 (d),
109.97 (d), 114.57 (s), 118.39 (s}, 119,77 (s), 122.69 (d), 127.19 (d), 128.02
(d), 128.62 {d), 129.97 (s), 130.52 (5), 136.76 {(8), 141.50 (5}, 146.52 (),
147,63 (5), 150.87 (5), 151.04 (s), 155.75 (s). Noraporphine (9d) was ob-
tained in 10.4% as a pale yellow solid, mp 251—252°C. UV A,  (MeQH)
nm (log £): 220 (4.60%, 235 sh (4.40), 274 sh (4.03), 283 (4.09), 309 (4.27),
320 (4.28), IR (CH.CL-film) cm™*: 3402, 2919, 2850, 1686. 1506, 1488,
1459, 1431, 1414, £373, 1354, 1305, 1281, 1239, 1225, 1186, 1146, 1094,
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1045, 971, 940, 924. "H-NMR §&; 2.54—3.09 (4H, m, CH,X2), 3.19—3.20
(1H, m, H-58}, 3.87 (3H, s, O-CH,), 3.97 (3H, 5, O-CH,), 4.17-—4.27 (H,
m, H-5a), 5.02 (1H, d4d, f=4.2, 13.8 Hz, H-4a}, 5.97 (2H, 5, 0-CH,-0),
6.40 (1H, s, OH), 6.74 (LK, s, H-8), 7.95 (1H, s, H-11). "C-NMR §: 23.88
(1), 33.18 (3), 41.09 (1), 52.48 (d), 60.54 (q), 61.01 (). 101.07 (1), 108.80 (d),
108.82 (d), 114.47 {s), 116,54 (s), 118.17 (s}, 124.93 (s}, 127.38 (s), 129.17
(), 13877 (5), 145.42 (s), 146.26 (), 140.56 (s), 147.80 (5), 155.83 (s). El-
MS miz (%): 437 [M}* (38), 405 (3). 311 (100), 126 (9. Anal. Caled for
Cy,H,gF.NO,: €, 57.67; H, 4.15; N, 3.20, Found: C, 57.48; H, 430; N, 3,37.

(+)-Isopiline {1a) A mixwre of 92 (60.0mg, 15.3mmol), potassium
carbonate {1.0g), methanol (20m]) and water (5ml) was refluxed for 3h.
The solvent was then removed under vacuum and water {20m}) and 10%
sodium bicarbonate (20 ml) were added to the residue followed by extraction
with chloroform (2X%20ml). Removal of the solvent gave a brown solid
which was triturated with ethanol to give {*}-isopiline (1a} as a pale grey
selid (29.3 mg, §4.724), mp 170—171°C. UV A__. (McOH) nm (log €): 214
(4.45), 220sh (4.42), 232 sh (4.19), 274 (4.20), 291 sh (4.00), 309 (3.39). IR
(CH,Cl,-film) cm ™% 3583, 3305, 2031, 2849, 1587, 1490, 1463, 1445, 1418,
1380, 1338, 1305, 1267, 1226, 1196, 1152, 1110, 1086, 1052, 1025, 991,
960, 'H-NMR §: 2.72—3.25 (5H, m, H-58, CH,x2), 3.39—3.49 (1H, m,
H-5o), 3.83—3.94 (1H, m, H-6a), 3.88 (3H, 5, O-CH,), 1.%5 (34, s,
O-CH;}, 7.14—7.34 (3H, m, Ar-H), 8.32 (1H, 4, J=72Hz, H-17). BC-
NMR & 23.12 (1), 36.82 (1), 42.82 (1), 53.80 (), 59.95 (q), 60.83 (q), 11539
(s), 11832 (s), 12665 (d), 126.82 (), 127.73 (d), 127.84 (d), 131.5% (s),
132.18 (5), 134.90 (5), 138.75 (s), 145.31 (8), 149.09 (5)'EI-MS m/z (%}
297 [M]* (73), 296 (100), 256 (18). Anal. Caled for CjH, NGy C, 72.71;
H, 6.44; N, 4,71, Found: C, 72.60; H, 6.54; N, 4.86.

{£)-Preveoteine (1b) A mixture of 9b .(100.0mg, 0.24mmel) and
tithium aluminium hydride (2.0g) in dry tetrahydrofuran (40ml) was re-
fiuxed for 3 h. Water (10 ml) was added dropwise followed by dilutc ammo-
nivm bydroxide (25ml), The pale yellow granular residue was filtered and
washed with chloreform. The organic phase was separated and then dried
over ath. Na,50,. Removal of the sclvent under vacuum gave a pale yellow-
white solid which was recrystallized from benzene 1o give (*)-preocoteine
(1b) as a pale yellow solid (66.6mg, 74.5%), mp 179—180°C. UV A__,
(MeOH) nm (log £): 219 (4.38), 271sh (3.71), 281 (3.82), 308 (4.00), 319
(3.99). IR (CH,Ci,-film} cm™': 3400, 2937, 2846, 1609, 1593, 1515, 1463,
1430, 1397, 1375, 1347, 1310, 1284, 1253, 1226, 1215, 1195, 1115, 1082,
1058, 1036, 1014, 990, 971. 'H-NMR & 2.70 (3H, s, N-CH;), 2.68—3.36
(7H, m, CH, CH, X 3), 3.87, 3.91 and 3,96 (12H, 3 5, 0-CH,x4), 6.77 (1H,
s, H-8), 7.96 (1H, 5, H-11). "C-NMR §: 21.72 (1), 30.34 (g), 33.06 (1), 52.60
(t), 55.91 (q), 56.03 (g), 60.08 (q), 60.87 (q), 62.24 (d), §11.03 (d), 111,73
(d), 115,92 (s5), 117.28 (s}, 124.31 (5), 126.93 (5), 135.80 (s5), 139.05 (s),
145.01 (s), 147.52 (s), 147.69 (s}, 14B.07 {5). E:-MS miz (%): 371 (M]*
(100), 339 (35), 326 (17). Anal. Caled for C, H,NO, C, 67.91; H, 6.78; N,
3.77, Found: C, 67.80; H, 6.85; N, 3.90,

1,9-Dihydroxy-2,3-dimethoxy-6-trifluoroacetylnoraporphine (%e) A
solution of 9¢ (115.0mg, 0.23 mmol) in ethanol (30 m1) was hydrogenolysed
over 0% PdAC (10.0 mg) at atmespheric pressure for 48 h. The catalyst was
filtered and the sofvent removed under vacuum. The resulting white residue
was teerystallized from ethanol to give 9e as a pale brown solid (84.3mg,
89.4%), mp 274—275°C. UV 1., (MeOH) nm (log £): 214 (4.64), 232 sh
(4.39), 274sh {4.25). 282 (4.28). 299 (4.16), 312 (4.08). IR (CH,Cl,-51m)
em™l; 3502, 3347, 2920, 2850, 1671, 1619, 1587, 1506, 1459, 1378, 1343,
1302, 1280, 1284, 1234, 1201, 1150, 1176, 1144, 1081, 1049, 1020, 973.
'H-NMR (acetone-dg) &: 2.57—3.13 (4H, m, CH;x2), 3.26—3.38 (\H, m,
H-50), 3.88 (3H, s, O-CH,), 3.94 (3H, 5, 0-CH,), 4.17—4.28 {1H, m, H-
5oy, 502 (1H, dd, J=35.1, 12.9Hz, H-6a), 6.76—6.85 (2H, m, Ar-H), 8.31
(1H, 4, /=8.4Hz, H-11). “C-NMR (acetone-d;) & 24.10 {1), 33.70 @),
41.32 (f), 52.69 (d), 60.53 (o), 60.92 (), 113.95 (d), £15.24 (d), 117.02 (s),
118.00 (5), 118.60 (s}, 123.72 (s), 127.20 (5}, 130.06 {d), 136.95 (s), 139.46
{s), 146.20 (s}, 148.15 (g), 155.73 (5), 136.16 (s). EI-MS m/z (%o} 405 [M]"
(29), 377 (7), 283 (100), 126 (3). Anal. Calcd for CyoH, FyNO;: C, 58.68; H,
4.43; N, 3.42, Found: C, 5845; H, 4.63; N, 3.55.

(+)-Oureguattidine (1¢) In a similar manner to La, (*)-oureguattidine
{1c) was obtained in B6.5% yicld as a brown solid, mp 228--229°C. UV
Ay (MeOH) nm (og €): 209sh (4.40), 221 (4.53), 269sh (3.96), 303
(4.14), 314 (4.13). IR (CH,C),-film) cm™ 3412, 2922, 2850, 1610, 1463,
1420, 1380, 1341, 1298, 1227, 1195, 1E54, 1112, 1085, 1048, 1026, 992.
H-NMR (pyridine-d,) &: 2.81—3.06 (SH, m, H.58, CH,xZ), 3.39--3.49
(IH, m, H-5ex), 3.86 (3H, 5, 0-CH,). 3.88 (3H, 5, O-CH,), 4.00—4.15 (1H,
m, H-6a), 7.21 (1H, & J=2.6Hz, H-8}, 7.27 (1H, dd, /=2.6, 8.6 Hz, H-1(),
9.03 (1H, d, /=8.6 Hz, H-11). C-NMR (pyridine-d;) 5: 23.57 (t), 38.03 (1),
43.42 (1), 34.85 (d), 60.01 (q), €0.56 (q), 114.37 (). 115.67 (d), 117.70 {s),
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118.28 (s), 125.23 (), 130.69 (d), 132.05 (s}, 138.02 (s), 140.77 (s), 147.25
(s, 149.74 (s), 157.52 (s). EI-MS miz (%): 313 [M]' (88), 312 (100), 282
(23). Anal. Caled for C,;HNO,: C, 68.99; H, 6.11; N, 4.47, Found: C,
68.78; H, 6.30: N, 4.58.

{+)-3-Methexynerdomesticine (1d) In a similar manner to 1a, (*)-3-
methoxynerdomesticine {1d} was obtained in 78.6% yield s a pale brown
solid, mp 206--208°C. UV A_,, (McOH) nm (log £): 213 (4.73), 234sh
(4.40), 271sh (4.41), 28] (4.45), 295 (4.29), 310sh (4.15). TR (CH.Cl;-film)
em™ b 3437, 2919, 2850, 1620, 1542, 1502, 1463, 1430, 1413, 1381, 1357,
1303, 1292, 1255, 1228, 1196, 1148, 1126, 1096, 1039, 982, 932, '"H-NMR
5 2.58—3.00 (6H, m, CH,x3), 3.35—3.44 (1H, m, H-62), 3.87 (3H, 5,
O-CH,), 3.94 (3H. s, 0-CH,). 5.95 (2H, ABq, J=14Hz, O-CH;-0), 6.72
(1H, 5. H-8), 7.90 (1H, 5, H-11). PC-NMR §: 23.51 (1), 37.29 (1}, 42.99 (1),
54.02 (d), 59.93 (q), 60.81 (), 100.78 (1}, 108.14 {d), 108.66 (d), 115.53 (s),
V12,63 (8), 125.74 (5), 12049 (5), 13187 {s), 138.58 (s}, 144.48 (5), 145.69
(5), 146.21 (s), 148,61 (s). EI-MS miz (%): 341 [M]" (87), 340 {100}, 310
(22). Aral. Calcd for CHNOg: C, 66.85; H. 5.61; N, 4.10, Found: C,
66.68; H, 5.84; N, 4.03.

Minimem Iohibitory Concentration (MIC) MIC of (x)-3-
methoxynordomesticing was determined by NCCLS microbroth dilution
methods.'¥ {=)-3-Methoxynordomesticine was weighed and dissolved in
DMSO to mzke a solution of concentration 2.56 mg/ml. From this stock so-
Tution two-fold serial dilution has been carried out fo give a series of solu-
tions from 256 to 0.50 up/m! with colture medium in 96-well microplates
{100 21 of total volume). Three different microoTganisms were sefected viz,
Swaphytolcoccus aureus ATCC25932, Escherichia coli ATCC10536 and
Condida albicans ATCC0028. They were subcultared on nutrient broth
supplemented with 10% ghicose (NBG) (for bacteria) or Sabouraud glucose
broth (for yeast) and incubated at 37°C for 24h. A finzl concentration of
1% 310° chwml of test bacterie or yoast was added to each dilution. The plates
were incubated at 37°C for 48 h. MIC was dcfined as the lowest concentra-
tion of the test agent that inhibited bacterial or yeast growth, as indicated by
the absence of turbidity. Test agent-free broth containing 5% DMSO was in-
cubated as the growth control. Minimum microbicidal concentration (MMC}
was determined by inoculating onto nutrient agar plates (for bacteria) or
Sabouraud agar plates (for yeast) a 100 4l of medium from ezch of the wells
from the MIC test which showed no turbidity. MMCs were defined as the
lowest concentration of the test agent where there was no microbial growth
on the plates.

Anti-inflammatory Activity Murine macrophage RAW 264.7 cell line
obtaiped from American Type Cultwwe Colfection (ATCC, Maryland,
U.5.A.), was maintained in DMEM supplemented with 10% heat inactivated
FBS, penicillin G (100 1U/m}), streptomycin (100 mp/ml), and 1-ghitamine
(2mm) and incubated at 37°C in = humidified atmosphere containing 5%
CO,. Cells (1x10%ml} were pre-incubated 2k with ()-3-methoxynordo-
mesticine {1, 2.5, S gg/mi) and further cultured 24 h with LPS (1 gg/ml) in
24-well plates. Supernatents were remaved at the allotted times and NO,
PGE,, TNF-c, IL-18 and IL-6 levels were quantified by immunozssay kits
according to the manufacture’s protocols {(Assay Desigas’ Correlate-EIA™,
Stressgen, U.S.A.), respectively.

Western blot Ce]lular proteins were extracted from the control and (*)-3-
methoxynordomesticine-treated RAW 264.7 cells. The washed cel! pellets
were tesuspended in lysis buffer buffer (50 HEPES pH 7.0, 250 mm
NaCl, $mum EDTA, 0.1% Nonidet P-40, 1 mm phenylmethylsulfonyl fluo-
ride, 0.5mm dithiothreitol, 5 mM NaF, 0.5 muM Na arthovanadate) containing
5 ug/ml each of leupeptin and aprotinin and incubated for 15 min at 4 °C.
Cell debris was removed by microcentrifugation, followed by quick freezing
of the supernatants. Protein concentration was determined by BioRad pro-
tein assay Teagent according fo the manufactures instruction, 40—50 ug of
cellular proteins from treated and untreated cell extracts were eleciroblotted
onto pitrocellulose membrane following separation on 2 10% SDS-polyacryl-
amide gel clectrophoresis. The immunoblot wes incubsated overnight with
the blocking solution (5% skim milk) at 4 °C, followed by incubation for 41
with 2 1: 500 difution of menoclonal ant-iNDS and COX-2 antibody (San-
tacruz, CA, U.S.A.). Blots were washed 2 times with PBS and incubated
with B 1:1000 dilution of horseradish peroxidase-conjugated goat anti-
mouse TgG secondary antibody (Santacruz, CA, 1.5.A.) for b at room tem-
perature, Blots were again washed three times in Tween 20/Tris-buffered
saline {TTBS) and then developed by enhanced chemiluminescence (Amer-
sham Life Science, Arlington Heights, IL, U.8.A.). Cytotoxicity assay. 3-
(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) cyte-
toxicity assay was performed according to the method previously de-
scribed.’ MTT solution was added at & concentration of 50 ug/ml into each
well, which also contain 1, 2.5 and § ug/ml of (%)-3-methoxynordomes-
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ticine. After 4h of incubation at 37°C, the medium was discarded and the
formazan blue, which formed in the cells, was dissclved in 50 I DMSQ.
The optical density at 540 mn was determingd with a microplate reader. The
optical density of formazan formed in control (untreated) cells was taken as
100% of viabitity.
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Abstract: Treatment of 1-(2-bromoarylmethyl)-3,4-dihydroisoquinolines with oxalyl
chloride and triethylamine gave 1-(2-bromophenyl)-5,6-dihydropyrrolo[2,1-a}isoquinoline-
2,3-dione derivatives, for example, 1-(2-bromophenyl)-5,6-dihydro-8,9-
dimethoxypyrrolo[2,1-alisoquinoline-2,3-dione. Radical cyclisation of these derivatives
with tributyltin hydride and 1,1’-azobis(cyclohexanecarbonitrile) afforded telisatin A,
telisatin B and lettowianthine.

Keywords: Alkaloid; Dioxoaporphine; Isoquinoline; Radical cyclisation; Synthesis.

Introduction

The telisatin-type aporphine alkaloids form a very small sub-group of the aporphine alkaloids in
which N-6 and C-7 are fused to an oxalyl function. To date only five members of this type of
aporphine alkaloids have been found to occur in Nature. These are telisatin A (1) and telisatin B (2)
from Telitoxicum peruvianum Moldenke (Menispermaceae) [1], lettowianthine (3) and I1l-methoxy-
lettowianthine (4) from Lertowianthus stellatus Diels (Annonaceae) [2], and laurodionine (5) from
Phoebe formosana Hayata (Lauraceae) [3]. Annonbraine, isolated from Anmona glaba L
(Annonaceae), was also assigned the same structure as lettowianthine (3), although there was a big
difference in the melting points of the two alkaloids {4]. The structure of telisatin A was elucidated by
comparison of spectral data and physical properties with a synthetic compound obtained by Saa and
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Cava [5], Castedo ef al [6]and Saa et al. [7]. The structures of the remaining alkaloids were assigned

based on spectral data analysis.

Figure 1. Structures of telisatin A (1), telisatin B (2), lettowianthine (annonbraine) (3),

11-methoxylettowianthine (4) and laurodicnine (5).
R 1

:R; = R4 =Rs =Rg =H, Ry = R3 = OCHj (telisatin A)

: Ry =Ry =R; = OCHjs, Ry = Rs =R = (telisatin B)

: R1 =R4 =Rs =Rg = H, Ry + Rs = OCH;O (lettowianthine, annonbraine)

:R; =Rs=Rs =H, Rz + Ry = OCH0, Ry = OCH; (11-methoxylettowianthine)
: Ry =R4=H, Ry =Rs = OH, R3 = R5 = OCH; (laurodioning)

[ I VS B

At present there are only two total syntheses of telisatin A reported by Castedo et a/. [6] and by Saa
et al. [7] The first method involved photochcmicé! cyclisation in reasonably good yield (60%) of a
very dilute (0.001 M) solution of 1-(2-bromophenyl)-5,6-dihydro-8,9-dimethoxypyrrolo[2,1-
aJisoquinoline-2,3-dione (10a) [6). This method has obvious inherent limitations with regards to its
scalability and convenience. The second method, based on benzyne cycloaddition, gave a low yield
(10%) [7]. A partial synthesis reported by Saa and Cava involved acylation of 6a,7-dehydronuciferine
with oxalyl chloride [5). Since 6a,7-dehydroaporphines themselves are not readily accessible, this
method therefore lacks generality and convenience,

Results and Discussion

We would like to report herein an extension of the first method described by Castedo et al. [6],
shown in Scheme 1. Amides 8a-8¢, obtained by conventional methods, were converted by a Bischler—
Napieralski reaction to dihydroisoquinolines 9a-9e, We found that 1-(2-bromophenyl)-5,6-
dihydropyrrolo[2,1-a]-isoquinoline-2,3-dione derivatives 10a-10¢ could be more conveniently
prepared by the reaction of dihydroisoquinolines 9a-9¢ with oxalyl chloride in the presence of
triethylamine with straightforward workup [8]. The antiplatelet activity of such 1-aryl-5,6-
dihydropyrrolo[2,1-a]-isoquinoline-2,3-dione derivatives has been reported [9]. To overcome the
limitations of photochemical cyclisation under extreme dilution and based on previous reports on the
radical cyclisation of halostilbenes to phenanthrepes [10-14], solutions (0.025 M) of 1-(2-
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bromophenyl)-5,6-ditydropyrrolof2, 1-alisoguinoline-2,3-dione derivatives 102-10¢ were treated with
tributyltin hydride in the presence of 1,1'-azabis(cyclohexanecarbonitrile) (ACCN) to give the
corresponding telisatin-type alkaloids in 30-34% yields.

Scheme 1. Syntheses of telisatin A (1), telisatin B (2) and lettowianthine (3).

Ry Br

R,
. Rzm
R A 0 N
! Ry Br ] H

8s,8b, 8¢

R,
L
—_ N — -
R,
Br

98,9%b,9c 108, 1¢b, 10c 1,2,3

s :R,-H,R;=R,=0CH,
b :R,=R,=R,=0CH,
£ R, =H,Ry,+ R,=0OCH,0

Reaction conditions: A) 10 % NaHCOs/ chloroform; B) POCly/ benzene; C) oxalyl
chloride, triethylamine/ chloroform; D) BusSnH, ACCN/ dry toluene,

Fortunately, in all cases, it was possible to isolate the pure alkaloids from the crude reaction
mixtures by simple crystallization from ethanol. Silica gel chromatography of the residues from the
filtrates afforded only minute quantities of the pure alkaloids and was therefore not pursued any
further. Comparison of the yields from radical cyclisation using ACCN with those obtained using 2,2'-
azobis(isobutyronitrile)(AIBN) was not possible since AIBN is no longer commercially available in
Thatland. The spectral data of synthetic telisatin A (1), telisatin B (2) and lettowianthine (3) were in
good agreement to those reported for the natural alkaloids,

Conclusions

We have developed an easy and convenient synthesis of the telisatin-type alkaloids, Further
applications of the current synthesis to the remaining telisatin-type alkaloids are in progress.
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Experimental
General

Melting points were determined on a Stuart Scientific SMP 2 melting point apparatus and are
uncorrected. Infrared spectra were recorded on CH;Cly-films with a Perkin Elmer Spectrum GX FT-IR
spectrophotometer. Ultraviolet spectra were recorded on methanol solutions with a Hitachi U-3300
spectrophotometer, 'II- and “C-NMR spectra were recorded for deuterochloroform solutions at 300
MHz for 'H and 75 MHz for °C with a Bruker AVANCE 300 spectrometer. Tetramethylsilane was
used as the internal standard. High Resolution Mass spectra were recorded with a Bruker Daltonics
MicrOTOF mass spectrometer.

N-(3,4-Dimethoxyphenethyl)-2-(2-bromophenyl)acetamide (8a). A mixture of 2-bromophenylacetic
acid (15.0 g, 0.07 mol) and thiony! chloride (20.8 g) in benzene (50 mL) was refluxed for 1 h.
Removal of the solvent under vacuum gave 2-bromophenylacetyl chloride (7) which was dissolved in
ethancl-free chloroform (50 mL) and added to a mixture of 3,4-dimethoxyphenethylamine (6a, 12.7 g,
0.07 mol) in chloroform (100 mL) and 10% sodium hydrogen carbonate (100 mL}. The mixture was
then stirred for 3 h and the chloroform layer was washed with water (2 x 100 mL), 10% hydrochloric
acid (3 x 50 mL), water (100 mL), then dried over anhydrous sodium sulfate. Removal of the solvent
under vacuum gave a residue which was recrystallized from ethano! to give amide 8a as a pale yellow
solid (22.0 g, 88.1%); m.p. 131-132 °C (Lit. {15] m.p. 127-129 °C); 'H-NMR: & 7.54 (1H, d, /= 7.8
Hz, Ar-H); 7.30-7.22 (2H, m, Ar-H); 7.18-7.09 (1H, m, Ar-H); 6.72 (1H, d, J = 8.1 Hz, Ar-H), 6.63
(1H, d, J= 1.9 Hz, Ar-H); 6.60 (1H, dd, /= 8.1, 1.9 Hz, Ar-H); 5.58 (1H, s, NH); 3.85 (3H, 5, OCH;);
3.82 (3H, s, OCH,); 3.66 (2H, s, CHy); 3.47 (2H, apparent q, J = 6.8 Hz, CHy); 2.71 (2H, apparent t, J
= 7.0 Hz, CHy); *C-NMR: & 169.48(C), 148.98(C), 147.60(C), 134.79(C), 133.03(CH), 131.63(CH),
131.10(C), 129.04(CH]}, 127.92(CH), 124.94(C), 120.58(CH), 111.79(CH), 111.32(CH), 55.91(OCH;s),
55.82 (OCH,), 43.99(CH,), 40.81(CIHy), 34.99(CH;).

N-(2,3,4-Trimethoxyphenethyl)-2-(2-bromophenyl)acetamide (8b). In a similar manner, 8b was’
obtained in 78.8% yield &s a pale yellow solid from ethanol; m.p. 92-93 °C; "H-NMR: 8 7.57 (14, d, J
= 8.3 Hz, Ar-H); 7.33-7.25 (2H, m, Ar-H); 7.19-7.12 (1H, m, Ar-H); 6.72 (1H, d, /= 8.5 Hz, Ar-H);
6.54 (1H, d, J = 8.5 Hz, Ar-H); 5.83 (1H, br s, NH); 3.88 (3H, s, OCHs); 3.83 (3H, s, OCH3); 3.79
(3H, s, OCH:); 3.67 (2H, s, CH,); 3.43 (2H, apparent g, J = 6.4 Hz, CHy); 2.70 (2H, apparent t,./ = 6.7
Hz, CHy); “C-NMR: & 169.58(C), 152.59(C), 151.74(C), 142.19(C), 134.91(C), 133.05(CH),
131.78(CH), 128.97(CH), 127.89(CH), 125.10(C), 124.6%(C), 124.46(CH), 107.42(CH}, 60.92(0CHs},
60.75(0CHa), 56.01(0OCH;), 44.05 (CH,), 40.91(CHy), 29.47(CH;).

N-(3,4-Methylenedioxyphenethyl)-2-(2-bromophenyl)acetamide (8c). In a similar manner, 8¢ was
obtained in §2.5% yield as a pale yellow solid from ethanol; m.p. 124-126 °C (Lit. [16] m.p. 128-130
°C); '"H-NMR: § 7.56 (1H, d, J = 7.8 Hz, Ar-H); 7.33-7.25 (2H, m, Ar-H); 7.19-7.11 (IH, m, Ar-H);
6.65 (1H, d, /= 7.9 Hz, Ar-H); 6.55 (1H, d, J = 1.6 Hz, Ar-H); 6.48 (1H, dd, /= 7.9, 1.6 Hz, Ar-H);
3.91 (2H, s, OCH0); 5.48 (1H, br s, NH); 3.66 (2H, 5, CHy); 3.42 (2H, apparent q, J = 6.7 Hz, CHa);
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2.65 (2H, apparent t, J = 6.7 Hz, CHy); *C-NMR: & 169.44(C), 147.72(C), 146.11(C), 134.80(C),
133.13(CH), 132.35(C), 131.67(CH), 129.09(CH), 127.97(CH), 124.98(C), 121.57(CH), 109.04(CH),
108.30(CH), 100.85(CHy), 44.04(CHy), 40.87(CHy), 35.15(CH).

1-(2-Bromobenzyl)-3,4-dihydro-6, 7-dimethoxyisogquinoline (9a). A solution of 8a (5.5 g, 14.6 mmol}
and phosphorus oxychloride (17.0 g) in benzene (60 mL) was refluxed for 3 h. The excess reagent and
solvent were removed under vacuum. The residue was shaken with chloroform (10¢ mL) and dilute
ammonium hydroxide (100 mL). The chloroform layer was washed with water (100 mL), then dried
over anhydrous sodium carbonate, Removal of the solvent under vacuum gave dihydroisoquinoline 9a
as a pale yellow solid (3.9 g, 75.8%) from ethy] acetate-hexane; m.p. 95-96 °C (Lit. [15} m.p. 93-95
°C). It was found to be unstable and was immediately used in the next step without further purification.
"H-NMR: & 7.56 (1H, dd, J= 7.9, 1.3 Hz, Ar-H); 7.27 (1H, dd, J = 7.6, 1.7 Hz, Ar-H); 7.18 (1H, dt, J
= 7.6, 13 Hz, Ar-H); 7.05 (1H, dt, J = 7.6, 1.7 Hz, Ar-H); 6.91 (1H, s, Ar-H); 6.67 (1H, 5, Ar-H); 4.20
(2H, s, Ar-CH,); 3.88 (3H, s, OCHa); 3.79 (3H, s, OCH3); 3.73 (2H, t, J=7.6 Hz, CHp); 2.67 (2H, t, J
= 7.6 Hz, CHy); >C-NMR &: 165.08(C), 150.76(C), 147.43(C), 137.66(C), 132.78(CH), 131.59(C),
13021 (CH), 128.18(CH), 127.62(CH), 124.54(C), 12141(C), 110.25(CH), 109.15(CH),
56.16{QCH3), 55.92(0OCHz), 47.29(CHz), 42.53(CH,), 25.73(CHy).

1-(2-Bromobenzyl)-3,4-dihydro-5,6, 7-trimethoxyisoguinoline (9b). In a similat manner, 9b was
obtained in almost quantitative yield as a yellow viscous oil. 'H-NMR: § 7.55 (1H, dd, J=17.9, 1.2 Hz,
Ar-H); 7.30-7.26 (1H, m, Ar-H); 7.20-7.15 (11, m, Ar-H); 7.09-7.01 (1H, m, Ar-H); 6.78 (1H, s,
H-8); 4.19 (2H, s, Ar-CHy); 3.88 (3H, s, OCHs); 3.83 (3H, s, OCHs); 3.78 (3H, s, OCHs); 3.71 (2H, t,
J=7.6 Hz, CHy); 2.67 (2H, t, J = 7.6 Hz, CH,); ’C-NMR: & 164.68(C), 151.69(C), 149.88(C), 144.17
(C), 137.63(C), 132.77(CH), 130.23(CH), 128.19(CH), 127.61(CH), 124.52(C), 124.46(C), 124.09(C),
105.63(CH), 60.88(OCHs), 60.83(0CH3), 56.19(0CHs3), 47.09 (CHz), 42.58{CHy), 18.99(CH,).

1-(2-Bromobenzyl}-3,4-dikydro-6, 7-methylenedioxyisoquinoline (9¢). In a similar manner, ¢ was
obtained in 42.1% yield from ethanol as a pale yellow solid; m.p. 122-123 °C (Lit. [16] m.p. 121-123
°C); 'H-NMR: § 7.52 (1H, dd, J = 7.8, 1.0 Hz, Ar-H); 7.22-7.12 (2H, m, Ar-H); 7.06- 6.98 (1H, m, Ar-
H); 6.89 (1H, s, Ar-H); 6.61 (1H, s, Ar-H); 5.86 (2H, s, OCH:0); 4.09 (2H, s, Ar-CH,); 3.65 (2H, t, J
= 7.6 Hz, CHy); 2.60 (2H, t, J = 7.6 Hz, CH:); ">C-NMR: § 164.65(C), 149.08(C), 146.44(C),
137.55(C), 133.38(C), 132.79 (CH), 130.30(CH), 128.14(CH), 127.50(CH), 124.79(C), 122.77(C),
107.98(CH), 106.02(CH), 101.31(CHa), 47.09(CHz), 42.55(CHz), 26.33(CHy).

1-(2-Bromophenyl)-3, 6-dikydro-8,9-dimethoxypyrrolo[2, I-alisoquinoline-2,3-dione  (10a).  Oxalyl
chloride (0.2 mL)} was added dropwise to a stirred solution of 9a (359 mg, 1 mmol), triethylamine (0.3
mL) in chloroform (10 mL) at room temperature. Stirring was continued for 3 h. Chloroform (20 mL)
was added and the chioroform layer was washed with 5% hydrochloric acid (4 x 50 mL), water (50
mL), then dried over anhydrous sodium sulfate. Removal of the solvent under vacuum gave a residue
which was recrystallized from ethanol to give 10a as red prisms (247.8 mg, 60.0%); m.p. 195-196 °C.,
(lit. [6] m.p. 176-178 °C}; UV Ag (MeOH) nm (log €): 203 (4.36), 226sh (4.12), 262 (3.76), 322
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(3.65). IR (CH,Ch-film} vae cm™: 2937, 2843, 1744, 1699, 1594, 1575, 1515, 1472, 1428, 1398,
1337, 1312, 1291, 1270, 1225, 1187, 1101, 1034, 987, 865, 798, 735, 683; 'H-NMR: § 7.70 (1H, dd, J
= 8.0, 0.9 Hz, Ar-H); 7.44-7.37 (1H, m, Ar-H); 7.34-7.29 (1H, m, Ar-H); 7.29-7.22 (1H, m, Ar-H);
6.77 (14, s, Ar-H); 6.66 (1H, s, Ar-H); 3.95 (3H, s, OCHz); 3.89 (2H, t, /= 6.3 Hz, CHy); 3.29 (3H, s,
OCH3); 3.10 (2H, t, J = 6.3 Hz, CHy); PC-NMR: 8§ 181.5%(C), 158.50(C), 158.35(C), 153.80(C),
148.14(C), 133.17(CH), 133.09(C), 132.83(CH), 13241(C), 129.96(CH), 128.06(CH), 125.82(C),
116.68(C), 111.29(CH), 107.80(C), 56.27(OCHj3), 55.17(OCH3), 36.37(CHy), 28.37(CHz). HRMS
(ESI-TOF) caled for CaoH gBrNO; ((M+H']) = 414.0335, Found 414.0438.

1-(2-Bromophenyl)-5,6-dihydro-7,8,9-trimethoxypyrrolof2, I-alisoquinoline-2,3-dione  (10b). In a
similar manner, 10b was obtained as a deep red solid in 68.2% yield after chromatography over
alumina using dichloromethane as eluent; m.p. 69-70 °C; UV (MeOH) L mex nm (log £): 203 (4.66),
226sh (4.38), 258 (3.95), 332 (3.93); IR (CH;Cly-film) vina cm™': 2939, 2837, 1746, 1702, 1592, 1576,
1467, 1425, 1397, 1342, 1298, 1248, 1182, 1109, 1024, 986, 939, 914, 845, 752; 'H-NMR: & 7.71 (1H,
dd, J= 8.0, 0.9 Hz, Ar-H); 7.44-7.35 (1H, m, Ar-H); 7.32-7.23 (2H, m, Ar-H); 6.53 (1H, s, Ar-H); 3.94
(3H, s, OCH3); 3.88 (3H, s, OCHa); 3.93-3.73 (2H, m, CHy); 3.27 (3H, s, OCH3); 3.20-3.00 (2H, m,
CHy); C-NMR: & 182.05(C), 158.07(C), 152.24(C), 150.56(C), 147.02(C), 133.21(CH), 132.70(CH),
132.25(C), 130.03(CH), 128.08(CH), 125.77(C), 125.48(C), 119.38(C), 108.64(C), 108.53(CH),
105.68(C), 61.12(0CH;), 61.08(OCH;), 55.21(0OCH;), 36.19(CHy), 21.67(CHz). HRMS (ESI-TOF)
caled for C2,HypBrNOs (IM+H']) = 444.0441, Found 444.0519.

I1-(2-Bromophenyl)-5,6-dikydro-8,9-methylenedioxypyrrolof2, 1-a]isoguinoline-2,3-dione (10c). In a
similar manner, 10c was obtained in 47.7% yield from ethanol as a deep red prisms; m.p. 226-227 °C;
UV (MeOH) A e nm (log g): 203 (4.64), 236sh (4.18), 261sh (3.88), 284 (3.77), 320 (3.67), 388
(3.64); IR (CHoClo-film) vy co™’: 3056, 2906, 1744, 1698, 1608, 1568, 1505, 1467, 1403, 1378,
1338, 1316, 1286, 1249, 1181, 1036, 938, 868, 748, 736; 'H-NMR: & 7.71-7.66 (1H, m, Ar-H); 7.42-
7.36 (1H, m, Ar-H); 7.31-7.23 (2H, m, Ar-H); 6.79 (1H, s, Ar-H); 6.56 (1H, s, Ar-H); 6.00 2H, AB q,
J = 1.1 Hz, OCH;0); 3.94-3.77 (2H, m, CHy); 3.07 (2H, t, J = 6.3 Hz, CHy); "C-NMR: § 181.94(C),
158.10(C), 157.94(C), 152.47(C), 147.37(C), 135.17(C), 133.43(CH), 132.43(CH), 131.63(C),
130.13(CH), 128.14(CH), 125.35(C), 118.23(C), 109.28(CH), 108.50(CH), 108.23(C), 102.25(CH,),
36.20(CHz), 29.24(CH;). HRMS (ESI-TOF) caled for CoH;oBINO, ([M+H']) = 398.0022, Found
397.9895.

Telisatin A (1). A solution of 1,1%-azobis(cyclohexanecarbonitrile) (245.0 mg, 1.0 mmol) and
tributyltin hydride (1.2 g, 4.0 mmol) in toluene (20 mL) was added dropwise in four equal portions
over 3 h to a refluxing solution of 10a (413.0 mg, 1.0 mmol) in toluene (20 mL) and the resulting
mixture was then refluxed for another 8 h. The solvent was then removed under vacuum and the
residue was dissolved in acetonitrile (40 mL) and washed with hexane (2 x 30 mL), then dried over
anhydrous sodium sulfate. Removal of the solvent gave a brown viscous oil (0.4 g) which was
recrystallized with ethanol to give telisatin A (1) as red prisms (109.9 mg, 33.0%); m.p. 234-235 °C
(Lit. [1] m.p. 238-239 °C); UV (MeOH) A mu nm (log €): 207 (4.03), 257 (4.26), 284sh (3.60), 322
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(3.70), 336 (3.80), 352sh (3.56); IR (CH,Clo-film) v om’': 2925, 1748, 1701, 1605, 1584, 1531,
1462, 1423, 1386, 1306, 1261, 1195, 1149, 1131, 1112, 1037, 969, 924, 802, 759. 'H-NMR 8: 9.41
(1H, br d, J= 8.5 Hz, H-11); $.63 (14, dd, J = 8.0, 1.5 Hz, H-8);7.67-7.60 (1H, m, H-9); 7.54-7.46
(1H, m, H-10); 7.17 (1H, s, H-3); 4.10 (31, s, OCHh); 3.97 (2H, t, J = 6.5 Hz, CHa); 3.95 (3H, s,
OCHy); 335 (2H, t, J = 6.5 Hz, CHy); *C-NMR: & 179.98(C), 160.34(C), 157.15(C), 153.36(C),
146.65(C), 130.75(C), 129.35(C), 129.21(CH), 128.33(CH), 127.56(C), 125.87(C), 125.62(CH),
123.76(CH), 112.29(CH), 112.18(C), 103.17(C), 59.99(0OCHa), 56.62(0CH;), 36.53(CHp), 27.68
(CHz). HRMS (ESI-TOF) caled for CaoH;sNO, ([M+H']) = 334.1074, Found 334.1125.

Telisatin B (2). In a similar manner, telisatin B (2) was obtained as deep red prisms (30.0%) from
ethanol; m.p. 218-219 °C (Lit.[1] m.p. 221-222 °C); UV (MeOH) A yax nim (Jog £): 203 (4.33), 223sh
(4.26), 257 (4.59), 318sh (3.99), 329 (4.07); IR (CHyCl-film) Ve cm’: 2942, 2864, 1749, 1716,
1702, 1619, 1607, 1579, 1527, 1515, 1452, 1406, 1389, 1323, 1146, 1125, 1071, 1033, 973, 814, 757,
"H-NMR: & 9.37 (1H, br d, J = 8.5 Hz, H-11), 8.60 (1H, dd, J = 8.0, 1.3 Hz, H-8), 7.64-7.56 (1H, m,
H-9), 7.55-7.45 (1H, m, H-10), 4.14 (3H, s, OCH3), 4.03 (3H, 5, OCHs), 4.01 (3H, s, OCHj), 3.91
(2H, 1, J=6.5 Hz, CHy), 3.33 (2H, 1, J = 6.5 Hz, CH,); PC-NMR: § 180.69(C), 159.86(C), 152.58(C),
152.16(C), 152.03(C), 150.16(C), 128.71(CH), 127.53(CH), 126.63(C), 126.38(C), 126.11(C),
125.78(CH), 123.66(CH), 121.18(C), 114.14(C), 104.17(C), 61.47(OCHs), 61.30(0OCHj), 60.48
(OCH3), 36.14(CHy), 21.21(CHa); HRMS (ESI-TOF) caled for CyHjsNOs ((M+H']) = 364.1179,
Found 364.1231.

Lettowianthine (3). In a similar manner, lettowianthine (3) was obtained as red prisms (34.0%); m.p.
294-295 °C (dec.) (Lit. [2] m.p. 314-317 °C (dec.); Lit.[4] m.p. 265-267 °C); UV (MeOH) A nx nm
(log £): 203 (4.37), 212sh (4.29), 247sh {4.07), 257sh (4.04), 287 (3.64), 335 (3.51), 353 (3.28). IR
(CH,Cly-film) v, cm™: 2923, 2093, 1737, 1695, 1622, 1610, 1581, 1530, 1506, 1450, 1417, 1301,
1253, 1222, 1176, 1151, 1122, 1050, 927, 867, 749; 'H-NMR: 5 8.80 (14, br d, J = 8.6 Hz, H-11),
8.55 (1H, br d, J = 7.6 Hz, H-8), 7.61 (1H, t, J = 6.9 Hz, H-9), 7.48 (1H, t, /= 7.2 Hz, H-10), 7.09
(1H, s, H-3), 6.35 (2H, s, OCH,0), 3.93 (2H, t, J = 6.2 Hz, CHy), 3.29 (2H, t, J = 6.2 Hz, CHy); “C-
NMR &: 179.92(C), 160.33(C), 153.68(C), 151.55(C), 143.08(C), 129.61(C), 129.33(CH), 127.62
(CH}, 126.83(C), 125.35(CH), 124.45(C), 123.60(CH), 119.90(C), 112.46(C), 109.23(CH), 103.10
(C), 102.35(CHy), 36.66(CHy), 27.51(CH,); HRMS (ESI-TOF) caled for CigHNOs (IM+HT]) =
318.0761, Found 318.0666.
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hydroisoquinolines. The "H and C spectra of (-)-gusanlung D were found to be different
from those of synthetic (+)-gusanlung D. Careful analyses of the C spectra of {-)-
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Introduction

(-)-Gusanlung D, isolated from Acangelisia gusanfung H. S. Lo (Menispermaceae), is the first
natural 8-oxotetrahydroprotoberberine alkaloid with an unoxygenated ring D {1]. Based on spectral
data analysis, structure 1 was proposed for (-)-gusanlung D. Prior to the isolation of (-)-gusaniung D,
Kessar ef al. synthesized in 1992 a compound which is essentially {%)-gusanlung D [2]. However, a
close comparison of the "H-NMR data of (+)-gusanlung D with those reported for (-)-gusanlung D
revealed significant differences. In 2003 Reimann, Grasberger and Polborn reported another synthesis
of (£)-gusanlung D [3]; in this case the “C-NMR spectral data were found to show significant
differences to those reported for (~)-gusanlung D. Subsequently, an unsymmetric synthesis of (-)-
gusanlung D was achieved by Chrzanowska, Dreas and Razwadowska in 2004 [4). Comparison of the
'H- and ®C-NMR data of synthetic (-)-gusanlung D with those of natural (—)-gusanlung D alsa
showed significant differences. Finally, Chang and Chang reported a total synthesis of (£}-gusanlung
D [5], whose spectral data were said to agree with those in references [1-4]. This last conclusion added
further confusion to the matter since, if the spectral data of ()-gusanlung D [5] are in good agreement
with those reported for (1)-gusanlung D [2-3] and synthetic (-)-gusanlung D [4], they cannot also he
consistent with those reported for natural (-)-gusanlung D [1]. In view of these discrepancies in the
'H- and “C-NMR data of natural (-)-gusanlung D [1] and the synthetic alkaloids, it was therefore
highly desirable to perform another independent synthesis of (+)-gusanlung D to shed further light on
the possible structure of (-)-gusanlung D.

Figure 1. Structures of (~)-gusanlung D (1), (-)-gusanlung A (2) and 8-oxyberberrubine (3).

(DR =R;=H 3)
) R; = OH, R, = OCH;

Furthermore, two new related alkaloids: (—)-gusalung A [6) and 8-oxyberberrubine [1], for which
siructures 2 and 3 were proposed based on spectral analysis, were isolated from Acangelisia gusanlung
H. 5. Le. In view of the uncertainty regarding the correct structure of (—)-gusaniung D (1), it was
therefore highly desirable to also confirm the correciness of the structures proposed for (-)-gusanlung
A (2) and 8-oxyberberrubine (3) by total syntheses.

pees
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Results and Discussion
Syntheses of (£)-gusanlung A (2) and 8-oxyberberrubine (3)

The synthesis of (x)-gusanlung A (2) was based on the radical-initiated cyclization of 2-(2'-
benzyloxy-6'-bromo-3"-methoxybenzoyl)-1-methylene-6,7-methylenedioxy-1,2,3,4-tetrahydroisoqui-
noline (6a), as outlined in Scheme 1, with subsequent catalytic hydrogenolysis of the benzyl protecting
group.

Scheme 1. Synthetic routes to (+)-gusanlung A (1), (+)-gusanlung D (2), and 8-oxyberberrubine (3).

Rz (m e {D;r\&

C-‘n:Rl-OBn.Rz-OCH,IRJ=Br,R.-CHO
[:u: :R,=0Bo,R,=0OCH, R,=Br,R, = COOH
4e:R = OBu,R,=0OCH, Ry=Br,R, = COCI

T - R = O R,=1
4d:R,=R,=H,R,=1,R, =« COCI 6a:R;=0Bn. R, CHy Ry =Br

6b:R,=R,=H,R;~1

.08V

E {(7Ta+ 3a— 1)

VIF (1 +8k™1) O !
—_———

3

Z:R, =0H,R,=0CH,
[{£)-gusenlung A ]
1:k,=R,=H[{&)-gesanlung D]

R,
71:R1=OBn.R2=OCH3
Ll iRy =Rk, =H

G (7Ta + 8a ™ 3a)

OCH,

3;:[8-oxyberberrubine)

Reagents and Conditions A) NaClO,, sulphamic acid/ fert-butancl-H,O; B) SOCI,/ benzene; C)
Ei;N/ dry benzene; D) Bu;SnH, AIBN/ dry benzene; E) H,, Pd/C/ ethanol; F) hydrazine, Pd/C/
ethyl acetate-ethanol; G) I,/ dioxane; H) conc. HCI/ ethanol.

Thus, oxidation of 2-benzyloxy-6-bromo-3-methoxybenzaldehyde (d4a) [7] with sodium chlorite
gave 2-benzyloxy-6-bromo-3-methoxybenzoic acid (4b), whose acid chloride (4¢) was then reacted
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with 6,7-methylenedioxy-1-methyl-3,4-dihydroisoquinoline (5) [8] in the presence of triethylamine to
give thee moderately stable compound 6a. Treatment of 6a with tributyltin hydride in the presence of a
catalytic amount of 2,2"-azobis(isobutyronitrile) gave a 31.3% yield of a mixture of (1)-9-
benzylgusanlung A (7a) and 9-benzyl-8-oxyberberrubine (8a) in a ratio of 78:22 according to 'H-
NMR analysis. Catalytic hydrogenolysis of the mixture of 7a and 8a to remove the benzyl protecting
group also resulted in the concurrent hydrogenation of the C-C double bond to give pure (1)-gusanlung
A (2). On the other hand, oxidation of the mixture of 7a and 8a with iodine gave 9-benzyl-8-
oxyberberrubine (8a), whose benzyl protecting group was removed by acid treatment to give 8-oxy-
berberrubine (3).

The 'H-NMR data of synthetic (+)-gusanlung A (2) were in reasonably good agreement with those
reported for natural (—)-gusanlung A (2). However, a number of carbons in the BC.NMR spectrum of
natural (-)-gusanlung A (2) were found to have quite different chemical shifts from the corresponding
carbons in the spectrum of (£)-gusanlung A (2). We therefore carried out 'H-"H-COSY, HMQC and
HMBC experiments to allow complete assignments of chemical shifts of {+)-gusanlung A (2). Details
of the IIMBC correlations are shown in Figure 2 and Table 4. The "H-NMR spectral data of natural 8-
oxyberberrubine (3) were found to be in good agreement with those of synthetic 8-oxyberberrubine
(3). However, from HMBC correlation experiment, it was possible to establish that the chemical shifts
of H-1 and H-13 previously assigned should be interchanged. On the other hand, the '*C spectrum of
natural 8-oxyberberrubine (3) had a number of features which were quite different from those of
synthetic 8-oxyberberrubine (3). These differences were highlighted and the HMBC correlations were
shown in Figure 2 and Table 5. In summary, it can be concluded that while the "H-NMR analysis lent
good support to the structures proposed for (-)-gusanlung A (2) and 8-oxyberberrubine (3), in view of
the discrepancies in a number of carbon chemical shifts in the *C-NMR spectra of (-)-gusanlung A (2)
versus those of (£)-gusanlung A (2) on the one hand, and natural 8-oxyberberrubine (3} versus
synthetic 8-oxyberberrubine (3) on the other, no definite conclusions can be drawn at this time
concerning the correctness of the stmuciures previously assigned to (—)-gusanlung A (2) and 8-
oxyberberrubine (3).

Figure 2. HMBC correlations of (1)-gusanlung A (1) and 8-oxyberberrubine (3).
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Synthesis of (+)-gusanlung D

The synthesis of (£)-gusanlung D (1) was uneventful. Thus, 2-iodobenzoy] chloride (4d) was
reacted with 5 [8] in the presence of tricthylamine to give the highly unstable 2-(2'-iodobenzoyl)-1-
methylene-6,7-methylenedioxy-1,2,3 4-tetrahydroisoquinoline (6b). Treatment of 6b with tributyltin
hydride in presence of a catalytic amount of 2,2'-azobis(isobutyronitrile) gave a 39.0% yield of a
mixture of 1 and 8b in a ratic of 87:23 from 'H-NMR analysis. Treatment of the mixture with
hydrazine and palladium/charcoal gave (+)-gusanlung D (1), whose 'H- and BCNMR data were in
good agreement with those of (f)-gusanlung D (1) and (-)-gusanlung D obtained from previous
syntheses [2,3,4] but differed significantly from those of natural (=)-gusanlung D [1]. The structure
previously assigned to (-)-gusanlung D [1] therefore remains uncertain.

Table 1. Comparison of 'H-NMR spectral data between natural (-)-gusanlung D [1],
synthetic {(-}-gusaniung D [4] and synthetic {(+)-gusanlung D [2] and [this worK].

(~)-gusanlung D {-)-gusanlung D {+)-gusanlung D (£)-gusanlung D
. CDC, [1] CDCY, [4] CDCY [2] CDCl; [this work]
(position)
m.p. 250-251 °C m.p. 195-197 °C mp. 175-177 °C m.p. 175-176 °C
'H 'H 'H 'H
1 7.35(s) 6.71 (s) 6.76 (d) 6.72 (s)
4 6.80 (s) 6.67 (s} 6.76 (d) 6.67 (s)
50 2.70-3.40 (m) 2.7-2.8 {m) 2.83-3.35 {m) 2.70-2.82 (m)
5B 2.70-3.40 (m) 2.82-3.02 (m) 2.83-3.35 (m) 2.87-3.07 (m}
6o 2.70-3.40 (m) 2.82-3.02 (m) 2.83-3.35 (m) 2.87-3.07 (m)
68 48 (m) 4.93-4.99 (m) 4.7-5.1 (m) 4.88-4.99 (m)
9 8.07 (d, 8.0) 813 (d, 7.4) 8.1-8.37 (m) 8.13 (dd, 7.6, 1.4)
10 7.29-7.41 (m) 7.34-7.40 (m) 7.25-7.65 (m) 739 (brt, 7.4)
11 7.29-7.41 {m) 7.41-7.49 (m) 7.25-7.65 {m) 7.46 (3, 7.4, 1.5)
12 7.29-7.41 (m) 724 (d, 7.4) 7.25-7.65 (m) 7.22-7.29 (m)
13 2.70-3.40 (m) 2.82-3.02 (m) 2.83-3.35 (m) 2.87-3.07 (m)
13p 2.70-3.40 (m) 3,18 (dd, 15.3,3.7) 2.83-3.35 (m) 3.18(dd, 15.7,3.7)
14 3.95 (m) 4.83 (dd, 13.3,3.7) 4.7-5.1 (m) 484 (dd, 13.3,3.7)
OCH,;0 6.20, 6.06 (s) 5.96 (s) 593 (s) 5.96 (s)

Table 2. Comparison of BCNMR spectral data between natural (-}-gusanlung D [1],
_ synthetic (-}-gusanlung D [4] and synthetic (+)-gusanlung D (3] and [this work].

(~)-gusanlung D (-)-gusanlung D (z)-gusanlung D (+)-gusanfung I
.. CDCl; [1] CDCh [4} CDCl, [3] CDC; Jthis work]
(position)
m.p. 250-251 °C mp. 195-197 °C m.p. 175-177 °C m.p. 175-176 °C
IJC l3C 1.3C ISC
1 107.3 105.8 105.97 1059
2 135.0 146.5 146.57 146.6°
3 147.0 146.7° 146.77 146.8°
4 107.5 108.6 168.81 108.7
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Table 2. Cont.

{-)-gusanlung D {-)-gusanlung D (2)-gusanlung D {(#)-gusanlung D
{position) CDCL 1) CDCl;[4) CDCL, [3] CDCl; [this work]
mp. 250-251 °C mp. 195-197 °C mp. 175-177 °C m.p. 175-176 °C
4a 126.5 128.8 128.85 1289
5 29.7 20.6 29.61 297
6 42.0 38.7 38.49 38.8
8 162.0 164.5 158.67 164.6
8a 117.3 137.2 137.24 137.3
9 128,7° 1286 128.60 128.6
10 127.9° 127.3 127.37 127.4
11 127.1° 131.8 13233 131.9°
12 126.8° 126.8 126.87 126.9
12a 124.6 129.0 131.81 1201
13 335 381 3778 38.1
14 49.4 55,2 5518 553
14a 126.5 128.5 128.55 128.6
OCH,0 100.9 101.1 101.00 101.1

2B+ assignments may be interchangeable,

Table 3. Comparison of 'H-NMR spectral data between natural (-)-gusanlung A [1] and
synthetic (x)-gusanlung A [this work],

(-)-gusanlung A (£)-gusanlung A {+)-gusanlung A
(DMSO-d) [6] (DMSO0-d;) [this work] {CDCl;) [this work]
(position} mp. 260-262 °C m.p. 188-189 °C m.p. 188-189 °C
'H 'H 'H
1 6.96 (5) 7.00 (s) 6.71(s)
4 6.80 (s) 6.79 (s) 6.66 (s)
5 2.73-2.81 (m) 2.75-2.89 (m) 2.72-2.84 (m)
6ot 2.73-2.81 (m) 2.89-3.01 {m) 2.94-3.40 (m)
6B 4.71 (m) 4.694.59 (m) 4.80-4.87 (m)
11 6.99(d, 8.1) 7.09 (4, 8.1) 6.94(d, 8.1)
t2 6.86 (d, 8.1) 6.71 (d, 8.1) 6.63 (d, 8.1)
13 3.13 (dd, 15.3,3.1) 3.36 (dd, 15.2, 3.6) 3.14 {(d¢, 15.2, 3.8)
138 2.62(dd, 153, 13.3) 2.66-2.75 (m) 2.80-2.94 (m)
14 4.68 (dd, 13.3,3.1) 4.84 (dd, 133, 3.4) 4.80 (dd, 13.6, 3.5)
C~OCH; 376 (s) 3.78 (s) 3.90 (s)
‘OCHO 5.98,5.99 (s) 5.98, 6.00 (s} 5.96 (s)
OH . 12.88 (5) 12.83 (s)

195

731
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Table 4. Comparison of *C-NMR spectral data between natural (-)-gusanlung A [6] and
synthetic (-)-gusanlung A [this work] and HMBC correlations of (£}-gusaniung A [this

work].
(-)}-gusanlung A ()-gusanlung A {&)-gusanlung A (£)-gusanlung A
(DMSO-4.) [6] | (DMSO-dy) fthis (CDCI;} [this {DMSQ-de) [this work]
(position) work] work] HMBC
mp. 260-262 °C | m.p. 188-189 °C m.p. 188-189 °C
13C IBC . IBC ZJ 3J
1 106.1 106.6 105.8 c2 C-3,4a, 14
2 145.9° 146.7° 146.8* - -
3 1417 146.5° 146.7% - -
4 107.8 108.7 108.6 C-3 2,5, 14a
4a 129.1° 128.3 128.1 - -
5 29.0 289 29.4 C-4a, 6 C-4, 142
6 378 38.5 384 C-5 C-4a,8,14
8 161.4 168.4 168.6 - -
8a 122.3° 111.4 1114 - -
9 149.7° 151.4 151.8 - -
10 145.7° 1472 147.5 - -
11 118.9 116.7 115.4 C-10 C-9, 12a
12 122.1 116.9 116.1 C-11 C-8g, 10, 13
12a 128.2° 129.6 128.7 - -
13 Ky i) 359 a7l C-12a,14 | C-8a,12, 14a
14 54.4 55.4 55.7 C-13, 14a -
14a 129.3° 129.1 128.4 - -
C1-OCH,; 60.5 56.3 56.3 - C-10
OCH,0 100.5 101.3 1012 - C-2,3
OH C-9 C-8a, 10

nbcx assigniments may be interchangeable.

Table 5. Comparison of 'H- and PC-NMR spectral data between natural 8-oxyberberubine
{3} [1], synthetic 8-oxyberberubine (3) [this work] and HMBC correlations of 8-
oxyberberrubine [this work).

natural 8-oxy- synthetic 8-oxy- | natural 8-oxy- j synthetic 8-oxy- synthetic
berberrubine (3} | berberrubine (3) | berberrubine (3) | berberrubine (3) | 8-oxyberberrubine (3)
(position) CDCl; 11) CDCl, [this CDCl, {1] CDCl, [this (CDCl,) [this work]
work] work] HMBC
m.p. 240-241 °C | m.p. 238239 °C | mp. 240-241 °C | m.p. 238-239 °C
'H 'H Bc Bc 2J k2]
1 6.83 (s) 7.21 (s) 104.0 104.8 C-2 C-3,4a,14
2 141.6 147.5* - -
3 146.4 148.6* - -
4 6.72(s) 6.71 (s) 167.1 108.0 C-3 C-2,5,14a
4a 109.6 129.5 - -
5 2.91(1,72) 2.92(1,6.1) 284 284 C-4a, C-4, 14a
6
6 4.27(1,7.2) 427, 6.1) 39.1 39.1 C-5 C4s, 8, 14

156

732
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Table 5. Cont.

natural §-oxy- synthetic B-oxy- | natural 8-oxy- | synthetic 8-oxy- synthetic
berberrubine (3) | berberrubine (3) | berberrubine (3) | berberrubine (3) | 8-oxyberberrubine (3)
" CDCL, (1] CDCl, [this CDClL[1] CDCI, [this {CDCl) [this work]
(position) work] work]
HMBC
m.p. 240-241°C | mp. 238-239°C | m.p. 240241 °C | m.p. 238-238°C

8 164.0 1654 - -

8a 129.9 111.0 - -

9 149.0 150.3 - -

10 147.5 144.9 - -

11 730(ABq,80)| 7.28(d,8.5) 1149 119.1 C-10 C-5,12a
12 7.00 (ABq,8.0) | 6.99(d,8.5) 120.0 1153 C-11 | C-83,10,13
12a 1289 130.5 - -

13 7.21 (s) 6.83 (s) 103.6 103.6 Cc-14 C-8a, 12,

14a
14 1336 1346 - -
14a 1221 123.5 - -
Cyy-OCH;4 3.96 (s) 3.97(s) 56.7 56.7 - C-10
OCH,0 6.02 (s) 6.02 (s) 100.6 101.5 - Cc-2,3
OH - 13.14 - - - -
* assignments may be interchangeable.
Antimicrobial activity

(2)-Gusanlung D (1) and (+)-gusanlung A (2) at the concentration value 256 pg/mlL were inactive
against Staphylococcus aureus ATCC25932, Escherichia coli ATCC10536 and Candida albicans
ATCCB0028.

Conclusions

Based on spectral analysis, there were significant discrepancies between the spectral data of natural
(-)-gusanlung D and synthetic (+)-gusanlung D. Hence, the structure previously proposed for (-)-
gusanlung D remains doubtful. While the 'H spectral data of natural (-)-gusanlung A and 8-
oxyberberrubine were in reasonably good agreement with those of synthetic (&}-gusanlung A and 8-
oxyberberrubine, the *C spectral data of natural (-)-gusanlung A and 8-oxyberberrubine were not
entirely in good agreement with those of synthetic ()-gusanlung A and 8-oxyberberrubine. The
structures previously proposed for natural {-)-gusanlung A and 8-oxyberberrubine must therefore be
treated with caution.

Experimental
General

Melting points were determined on a SMP 2 Stuart Scientific melting point apparatus and are
uncorrected. Infrared spectra were recorded on CH;Clp-films with a Perkin Elmer Spectrum GX FT-IR
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spectrophotometer. Ultraviolet spectra were recorded on methanol solutions with a Perkin Elmer
Lambda 35 UV-VIS specirophotometer. 'H- and ®C-NMR spectra were recorded on (D) chloroform
solutions at 300 MHz for 'H and 75 MHz for ’C with a Bruker AVANCE 300 spectrometer.
Tetramethylsilane was used as the internal standard. MS spectra were recorded on 2 POLARIS Q mass
spectrometer,

2-Benzyloxy-6-bromo-3-methoxybenzoic acid (4b). A solution of sodium chlorite (0.36 g, 3.6 mmol) in
H;0 (5 ml) was added to a solution of 2-benzyloxy-6-bromo-3-methoxybenzaldehyde (42) [7] (1.0 g,
3.1 mmol) and sulfamic acid (0.5 g) in zerz-butanol (10 mL) and H,0 (3 mL). The solution was stirred
for 1 h. The mixture was shaken with ethy! acetate (20 mL) and the ethyl acetate layer was extracted
with 5% sodium carbonate (3 x 20 mL). The aqueous layer was then acidified with concentrated
hydrochloric acid and extracted with chloroform (3 x 20 mL). The chloroform layer was dried over
anhydrous sodium sulfate. Removal of the solvent under vacuum gave a solid which was recrystallized
from benzene-hexane to give 4b as pale white crystals (0.8 g, 76.2%), m.p. 112-115 °C; 'H-NMR: §
7.47-7.42 (2H, m, Ph-H); 7.38-7.25 (4H, m, Ph-H x 3 and Ar-H); 6.88, (1H, d, J= 8.9 Hz, Ar-H); 5.10
(2H, s, CHPh); 3.89 (3H, s, OCH;). “C-NMR: 8 171.0 (C), 152.2 (C), 145.9 (C), 136.7 (C), 130.6
(C), 128.4 (CH), 128.3 (CH), 128.2 (CH), 114.9 (CH), 108.7 (C), 76.0 {CH,), 56.2 (OCHa).

2-(2Benzyloxy-6 “bromo-3 “methoxybenzoyl)-1-methylene-6,7-methylenedioxy-1,2,3,4-tetrahydro-
isoquinoline (6a). A solution of acid 4b (3.6 g, 10.0 mmol) and thiony! chleride (3.9 g, 32.8 mmol) in
benzene (20 mL) was refluxed for 1 h. The solvent and excess thionyl chloride were removed under
vacuum to give acid chloride 4c¢ as a yellow oil (3.7 g, 94.9%) which was used in the next step without
further purification. A solution of acid chloride 4¢ (1.9 g, 5.3 mmol) in dry benzene (20 mL) was
added dropwise over 10 min. o a solution of isoquinoline 5 {8] (1.0 g, 5.3 mmol) and triethylamine
(1.0 g) in dry benzene (20 mL), then the mixture was refluxed for 2 h. On cooling, the precipitated
triethylamine hydrochloride was filtered off. The filtrate was evaporated under vacuum to give
enamide 6a as a yellow oil (2.6 g, 84.4%) which was unstable and decomposed on standing. It was
immediately used in the next step without further purification. 'H-NMR: 8 7.38-7.23 (5H, m, Ph-H),
7.18(1H, 4, J= 8.8 Hz, H-5"), 6.89 (1H, s, H-8), 6.75 (1H, d, J= 8.8 Hz, H4'), 6.41 (1H, s, H-5), 5.90
{2H, AB q, J = 1.3 Hz, OCH,0), 5.14 (1H, 4, J = 1.3 Hz, =CHy), 5.00 (2, AB q, J = 10.8 Hz,
CHyPh), 4.81 (1H, d, J = 1.3 Hz, =CHj;), 4.13-4.02, 3.57-3.50 (2H, 2 m, CH;-3}, 3.80 (3H, s, OCHs)},
2.90-2.59 (2H, m, CH-4); PC-NMR: 3 165.0 (C), 152.1 (C), 147.8 (C), 146.5 (C), 145.3 (C), 141.4
(C), 1374 (C), 134.3 {C), 128.0 (C), 128.4 (CH), 128.1 (CH), 127.9 (CH), 127.7 (CH), 125.1 (C),
113.4 (CH), 110.0 (C), 108.4 {(CH), 104.4 (CH3), 103.8 (CH), 101.1 (CHa), 75.4 (CHz), 55.9 {OCHa),
41.6 (CH3), 28.8 (CH5).

{E)-Gusanlung A (1) and 9-benzyl-8-oxyberberrubine (8a). A solution of epamide 6a (2.7 g, 5.3
mmol), tributyltin hydride (3.4 g, 11.7 mmol) and 2,2'-azobis(isobutyronitrile) (0.2 g, 0.7 mmol) in dry
benzene (50 mL) was refluxed with stirring for 3 h., then the solvent was removed under vacuum. The
residue was washed with hexane (4 x 15 mL) and dissolved in chloroform (30 mL). The chloroform
layer was washed with brine, then dried over anhydrous sodium sulfate. The solvent was removed
under vacuum to give a yellow solid which was recrystallized from ethanol to give a 31.3% yield of a
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mixture of (£)-9-benzylgusanlung A (7a) and 9-benzyl-8-oxyberberrubine (8a) in a ratio of 78:22 from
"H-NMR analysis.

A solution of the mixture of 8a and 7a (303.7 mg, 0.7 mmol) in ethanol (50 mL) was hydrogenated
over 10% PA/C (30.4 mg) at atmospheric pressure for 48 h. The catalyst was fittered off and the
solvent was removed under vacuum to give a crude yellow solid. Recrystallization of the crude solid
from ethanol gave (£)-gusanlung A (2) as a pale yellow soild (82.4 mg, 34.3%), m.p. 188-189 °C; UV
{(MeOH) Anax nm (log ) 219 (4.54), 271sh (3.87), 281 (3.98), 308 (4.16), 319 (4.15); IR vamax (film):
3737, 3650, 3585, 2919, 2852, 1748, 1634, 1615, 1581, 1542, 1506, 1488, 1456, 1386, 1356, 1336,
1315, 1262, 1239, 1154, 1084, 1069, 1037, 1001, 933, 858, 804, 792, 728 cm™’; MS (EI) m/z (%): 339
(M, 55), 176 (100). "H-NMR see Table 3, *C-NMR and HMBC sce Table 4.

A solution of iodine (4.6 g, 18.3 mmol) in dioxane (100 mL) was added dropwise over 30 min. to a
refluxing solution of the mixture of 7a and 8a (1.3 g, 3.0 mmol) and sodium acetate (1.5 g) in dioxane
(50 mL), then the mixture was refluxed for 6 h. On cooling, the sodium acetate was filtered off and the
precipitate was washed with chioroform (100 mL). The chloroform layer was washed with 5%
NaHSO; (100 mL), dilute NH; (30 mL), H,O (100 mL) then dried over anh. Na;SO4. Removal of the
solvent under vacuum gave a red solid which was tecrystallized with ethanol to give 9-benzyl-8-
oxyberberrubine (8a) as red crystals (0.6 g, 50.0%), m.p. 190-192 °C. UV (MeOH) Anax nm (log £):
206sh (4.62), 224 (6.31), 255sh (5.78), 312 (5.76), 342 (6.03), 369 (5.86), 387 (5.71); IR Ve (film):
2038, 2898, 2841, 1651, 1619, 1599, 1494, 1484, 1386, 1372, 1317, 1277, 1225, 1176, 1100, 1083,
939, 871, 834, 777, 734 cm™'; '"H-NMR: & 7.73-7.68 (2H, m, Ph-H); 7.43-7.32 (3H, m, Ph-H); 7.32-
7.28 (2H, m, B-11 and H-12); 7.22 (14, s, H-1), 6.72 (14, s, H-13); 6.70 (1H, s, H4); 6.00 (2H, s,
OCH,0); 5.16 (2H, s, CH,Ph); 4.31 (2H, t, /= 6.1 Hz, CH,-6); 3.88 (3H, s, OCH,); 2.88 (ZH, t, J =
6.1 Hz, CH,-5); "C-NMR: § 160.2 (C), 151.7 (C), 148.4 (C), 148.2 (C), 147.3 (C), 138.1 (C), 135.6
(C), 1324 (C), 130.1 (C), 128.7 (CH), 128.2 (CH), 127.7 (CH), 123.8 (C) , 122.5 (CH), 119.8 (C),
119.1 (CH), 107.9 (CH), 104.7 (CH), 101.4 {CH,), 101.3 (CH), 75.7(CHz), 56.9 (OCH3), 39.5 (CHy),
28.7 (CHa).

8-Oxyberberrubine (3). A solution of 8a {100.0 mg, 0.2 mmol) in ethanol (30 mL) and conc. HC1 (30
mlL) was refluxed for 3 h. On cooling, the solution was extracted with chloroform (50 mL). The extract
was washed with water (50 mL), then dried over anh. Na;S0,. Removal of the solvent under vacuum
gave a yellow solid which was recrystallized with ethanol to give 8-oxyberberrubine (3) as pale yellow
crystals (42.2 mg, 53.5%), m.p. 238-239 °C (Lit. {2] m.p. 240-241 °C); UV (MeOH) Apax nm (log €):
225 (4.44), 258sh (3.99), 270 (3.87), 288 (3.69), 345 (4.16), 369 (4.13); IR vp (film): 3011, 2893,
2836, 1645, 1594, 1490, 1393, 1320, 1267, 1228, 1181, 1087, 1033, 932, 826, 665 cm™. "H-NMR, PC-
NMR and HMBC see Table 5.

2-(2“Iodobenzoyl)-1-methylene-6, 7-methylenedioxy-1,2,3,4-tetrakydroisoguinoline (6b). A solution
of 2-iodobenzoy! chloride 4d (1.4 g, 5.4 mmol) in dry benzene (20 mL) was added dropwise over 10
min. to a solution of isoquinoline § [8] (1.0 g, 5.3 mmol) and triethylamine (1.0 g) in dry benzene (20
mkL), then the mixture was refluxed for 2 h. On cooling, the precipitated trethylamine hydrochloride
was filtered off and the filtrate was evaporated under vacuum to give enamide 6b as a yellow oil (2.2
g, 99.1%) which was unstable and decomposed on standing, so it was immediately used in the next
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step without further purification. 'H-NMR: § 8.07-6.84 (5H, m, Ar-H); 6.58 (1H, s, Ar-H); 5.92 (2H, s,
OCH;0); 5.18 (1H, brs, =CH,); 4.50 (1H, br s, =CHy); 4.12( 2H, br s, CHy); 2.95 (211, br s, CHz); Be-
NMR: & 169.0 (C), 161.2 {C), 148.2 (C), 146.8 (C), 142.6 (C), 142.2 (CH), 139.3 (CH), 135.9 (C),
132.5 (C), 129.9 (CH), 128.3 (CH), 125.0 (C), 108.4 (CH), 106.2 (CHp), 103.9 (CH), 101.2 (CH),
41.8 (CHy), 29.0 (CHa).

(+)-Gusanlung D (1} and 13,14-didehydrogusanlung D (8b). A solution of enamide 6b (2.9 g, 10.0
mmol) tributyltin hydride (11.7 g, 40.0 mmol) and 2,2'-azobis(isobutyronitrile) (1.6 g, 10.0 mmol) in
dry benzene (50 mL) was refluxed with stirming for 3 h., then the solvent was removed under vacuum.
The residue was washed with hexane (4 x15 mlL) and dissolved in chloroform (30 mL). The
chloroform layer was washed with brine, then dried over anhydrous sodium sulfate, The solvent was
removed under vacuum to give a solid which was recrystallized from ethanol to give a 39.0% yield of
a mixture of 1 and 8b in a ratio of 23:87 from 'H-NMR analysis.

A mixture of 1 and 8b (200.0 mg, 0.7 mmol), Pd/C (300.0 mg), hydrazine (50 mL), ethanol (50
mL) and ethyl acetate (50 ml.) was refluxed for 48 h. The Pd/C was filtered and the filtrate extracted
with chloroform (80 mL). The extract was washed with 10% HCl (2 x 50 mL), water (50 mL) then
dried over anh. Na;804. Removal of the solvent under vacuum gave a yellow solid which was
recrystallized with ethanol to give pure (+)-gusanlung D (1) as pale yellow crystals (99.4 mg, 49.4%),
m.p. 175-176 °C (lit. [5] m.p. 175-177 °C). UV (MeOH) Ama nm (log €): 206 (6.27), 230 (5.78), 253sh
(5.42), 290 (5.42), 335 (5.02), 365 (4.77); IR vz (film): 2922, 1646, 1602, 1576, 1487, 1412, 1362,
1333, 1285, 1241, 1218, 1178, 1141, 1038, 936, 906, 853, 743, 636, 505 cm’’. '"H-NMR and “C-NMR
see Tables | and 2,

Minimum inhibitory concentration (MIC)

MIC of (+}-gusantung A (2) and (£)-gusanlung D (1) were determined by NCCLS microbroth
dilution methods [9]. (£)-Gusanlung A (2) and (+)-gusanlung D (1) were weighed and dissolved in
DMSO to make a solution of concentration 2.56 mg/mL. From this stock solution two-fold serial
dilution has been carried out to give a series of solutions from 256 pg/ml to 0.50 pg/mL with culture
medium in 96-well microplates (100 pL of total volume). Three different microorganisms were
sclected viz. Staphytolcoccus aureus ATCC25932, Escherichia coli ATCC10536 and Candida
albicans ATCC90028. They were subcultured on nutrient broth supplemented with 10% glucose
(NBG) (for bacteria) or Sabouraud glucose broth {for yeast) and incubated at 37 °C for 24 h. A final
concentration of 1 x 10° cfw/mL of test bacteria or yeast was added to each dilution. The plates were
incubated at 37 °C for 48 h. MIC was defined as the lowest concentration of test agent that inhibited
bacterial or yeast growth, as indicated by the absence of turbidity. Test agent-free broth containing 5%
DMSO was incubated as growth control,
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