a
unni

NN

@ Y @ g 9 A g a o J a A A
ﬂ%i}ﬂuﬂTﬁWﬁNuWﬂWiﬂ‘H11'5?11!1/!]1@111ﬂ1ﬂﬁ15‘mﬂuﬂﬁ@mmm‘ﬁﬁ‘iﬂ%1@] NIDFI1INUIN

1 A

malfulysassadueniifegdy  asdiunldenTassadumanfiveseitogiauiio1H 18u

= ] A A a A Q( = I a
Glﬁlllllfl"iﬂwﬂﬁﬁ']ﬂﬂigﬂ'ﬁ LBU !W'E]LWllﬂ'ﬁg’ﬁ‘i/]‘ﬁﬂ'lwsluﬂ']3@@ﬂf|‘1/l‘ﬁ1/ﬂ\1°lf’)ﬂ1w aan N uUNY Laz

F
] v a a [ 4 a
Yymmsaeowesn Tudagiuwunenlszuna 40% 1411910555090 HAZHAANUNTITUTIA
{ < v Aa ! { ] 1w J . a
nlignimandrinerinunsiganieaislunquoaniaoen (alkaloid) Iasmwiy lolyadlu

@

J ] I
au oanaoYa (isoquinoline alkaloid) I papaverine THiluenveneviaeaien’

MeO X
N
MeO 7
X OMe
N NH O
] o ) o OMe
isoquinoline tetrahydroisoquinoline _
papaverine

dy a = v Y o a o ' AR £
wennil lo Taad Tuauduilulassaiavanvesasnans UM 53 TUMAFILETAIGNTNIG
v Aa {0 ] o 4
waInenuaularuenasWu (aporphine) Ing Ialuo51UTH (protoberberine) W1IU (pavine)

iag a1uuaaIsu (lamellarin)

P

aporphine protoberberlne

/N

isoquinoline
/ q \ O i
N
7
pavine O O

lamellarin



@

a A A 9 a 9 = -4 a A A 9
wonnn lo Tand Tuduiuenlaninsssumnauds  Salloywius lo Tend Tudun laninms

o o a3 ' . . . . 2 o o o a
duasrgn I miluensu Quinapril uazDebrisoquine Fudusyiusvounaselelaslolyniludu

I [ o a I o
(tetrahydroisoquinoline) 1#1iuensnu1TsnanuauTaiags Nomifensin IilueninuTsaduein
. . . 933 .. . .. . . v 9y

Dimethisoquin 1ailuenan 1ne2,2" Hexadecamethylenediisoquinolinium dichloride Tl ueaiu

&
IBD3I1
H

o)
Yy
90
HNY O

(@]
T SONNS®
r HZN\H/N Me~
NH NH,

Quinapril Debrisoquine Nomifensin
X
Xy 2CI
e
=N )
g

O N
1 -
v d
2,2' Hexadecamethylene

Dimethisoquin diisoquinolinium dichloride

Taem lilansdsenou loTend Tuauaunsadunsied lannljnsorinea-smanaes

]
a =

(Pictet-Spengler reaction) Fuflutljnzeniitiouiigalunmsdunsiziinnsylelasloleailudu 4

[

) a a . o Aana 4 I o 1
Tagmstiuesaoniawiiu (arylethylamine) 1 whfnsendusadlen 2 uazldnsailudus
v
Ufnsen MmiunanstanneluTuanavesdana19diiu (imine) 3 v ldnaselalasloleund
Y o w

v Y S
Tudu 4 daweaaluuwunni 1 Yetinavesfnseriine 290z Tsmanvesdsasduesalonia

= Y = q Ya 3 = a aan =y 2
!@M‘H@l’t)\‘]llﬁhﬁiﬁ@!aﬂﬁﬁ@uNﬂmﬂﬂﬂgﬂiiﬂﬂﬂi)i

R*CHO .
I AN 2 N X H R]—I N
Ry ' N L___NH
= NH2 'Hzo = r/
R2 R?
arylethylamine : 1 imine : 3 tetrahydroisoquinoline :4

R! = electron donating group
R? = alkyl, aryl

<
UAUNTINN 1



Y o w aan dyd a 3}.: 9 a a = 9 =\ 1 Y
Gll’f)i]"lﬂﬂellﬂxiﬂgﬂimuﬂﬂ 190 T5NANveIEIsAIAUBI alenTaoly 1 G]@Qll‘ﬁlﬂﬁ

ad = a aan 2 Y o w o Y Aav 1 o = an ]
slnaseulIznalnisemstaas  Mndesinatine laiaue 39ea1991mMsAnII5 N5 I
A A Aa a ana [ 1 o 4 A
omiulsz@nsnmvelfnserdinan Tasawnsnihla 3 uuamene
A < Aaad 4 % a g‘; a a
1. miuanududan Ing Idvesdinarsdiu 3 Tasld lulasmuvssasaidumiaenia
= 1 [ 12 adg ] ] a A LY a
PUUADNUNYAIDIANATOUIFY HItoda (acyl) WIOHYTA IWiia (sulfonyl)
A 1 (Y= 4 { a1 [ (% 4
2. wanwIedhvesdanlen  Tasldasitauamniiennusanled  (aldehyde
1 v J v J
equivalent) (¥U acetal, enol ether, @YWUT (-halo-A-phenylthio W30 OUNUS  O-halo-A-
= 4
phenylseleno N1 lad
A 1 v A 4 a .. ' .
3. uANIe9 lvesoan lad laaiAnans additive ¥4 thiophenol

o v A Y

1A A o d%' dy g’u <3 " o A Y a ] 4 a
UAITNITNNANUIVHUTHUNAIINNUIGIUUDIINAND ﬂwa@ﬂmmmmz"laim%hm

TuauluilSuadm  Idnsaiuss anzdldlumanalgnsadeddimsaiuguiitauisulsiean

F ' 9
ANV LazU19IBAeUNNTUAD U 1UNTIAT o1 A-halo-O-phenylthioketone

N3A heteropoly acid gNAI08 1Y tungstophosphoric acid hydrate (H3[PW12040]D'aq)
I { 1 a a '

18 tungstosilicic acid hydrate (H,[SiW ,0,,]* Daq) WunsaiusanInsaalIv e AICI, uagnia
J a ' 1 . wa A 1 I A
UTUNFHABY H,SO, 1ag HCl  WUINIA heteropoly acid Nantianavatolszmsailuiing
1 A 9 tg 9 ] [INY] v =R A A o Y1 o Y v
ADTILLINADU ﬁWGIf’E)llﬂ 51?\’]13&0"]\1 Ulllﬂﬂﬂﬁ'ﬂu i?ﬂJﬂQﬁ‘ﬁﬂWﬁﬂﬂﬁ@\?ﬂﬂ1qﬂ\ﬂﬂ malﬁiu'ffﬂi;‘uu

a y I o aaa aa A o 4 E) v Y 3
deulptludnsalgnsenluaipunsddunizy  vazlylugaaivnisuedaninewing N

v

wa A a 2 1% ' 4 I o
AuANAY09ATA  heteropoly acid 113TeH dAAEIMs IFnIAdIna 1y ielHTludnsaly

a v

4
Ugiseniinma-mwanani Tasaudvvilauladuaszianslunqy  2-sulfonyl-1,2,3,4-

4 o

L g o { ° % o < o
tetrahydroisoquinoline  Fuilumsduasizrniidnenin o1 ldszgndldimuniluesnm

Tsane

O

2N

RY R2 R3” OH RL R2
aldehyde
1 HN_ 1 N.
R S H3[PW12040] -aq R S
0, R3 ©2

nzenesulfonami
benzenesulfonamide 2-sulfonyl-1,2,3,4-tetrahydroisoquinoline

A
UNUNINN 2



w

Ay Ay
BNAIUASITHIVYNINYIVOI

1 [ 4 a Y] a a =
NNUBY Mollov S1801UMIAUATIZH 2-05a%0 IWiia-1,2,3 4-masz lalas lo Tand Tudu
aan a 4
(2-arylsulfonyl-1,2,3,4-tetrahydroisoquinoline) mglfnseninaa-snanaos Tael¥nsa
. . . I o 1 Aana 1 a 1] a i~ o
rifluoroacetic acid 1Hugusalfnzeon wudldndasaailo TeailudululSina 63-96% awudas

Tuupuning 3*

ner¥sg 00,0

CF,COOH, reflux 3- 6h
Rl =H, OMe
R2=H, Cl, CH,
R3=H, CH,, Ph, 4-NO,-Ph, 4-F-Ph, 4-CI-Ph, 4-Br-Ph, 4-CH,-Ph

A
UAUDTINN 3

= v @ o a = J a
1n.7.1999 NRNUDN Yamada i1ﬂﬁ1uﬂ1i’ﬁ\1Lﬂi'lgﬂul,fﬂ“]fﬂ’ﬂuﬁu-1-ﬂ1i‘ﬂf]ﬂ“])’l,ﬁ@]
aaa a J
(isoquinoline-1-carboxylate) ﬁ’aaﬂgmmwmm-mwmnam Tagly ethyl chloro(methylthio) acetate
v A J o A J ~ A g 9 A 19 Ya 3 =
Ll‘ﬂuﬂﬁﬂulﬁ@ AUEA IULANUNIND 4 wmﬂuﬂim‘ﬂmimmuuwmflwamﬂmeuumqmumu W

e lo Tend TuaulutSuadmse lumame iesnniuuudunailfnsen Friedel-Crafis laanin’

cl
Rl )\ Rl
m MeS™ “CO,Et, SnCl;
R2 HN<o-PN cicH,cH,CL 0 °Creflux g2 N.g-Ph
Oz Oz
CO,E
R!, R? = H, COMe, CO,Me, NO,, OMe 2
(30-97%)

A
UAUNINN 4

S A o 1 [ 4 a = 14 a 9
°luﬂmmﬂuﬂqmm Kaufman i”IEN”Iuﬂ”IiﬁQLﬂi”Iz‘Vi"lﬂiﬁlfﬂ?ﬂuﬂu-l-ﬂ”IﬁJ’f)ﬂGlﬂaﬁ Y

Y

Aaan a 4 @ 4 ] I g
Ufnseminaa-swanaos 1aeld o-chloro-Oi-phenylselenoester 1NUBAA la 0613 l3nawIsi la

manaa o Tend Tuduludsua lige 31-61%) awaaslunwuning s°



Cl
R -
1 R=H, Me 1
Aeplegl-o iy s oWen
N<
HN\S s

R2 SnC|4, CH2C|2, -78 °C-rt or R2
0O, SnCl,, CICH,CH,CI, reflux or R3 RCOZEPZ

R3
ZnBr,, CICH,CH,CI, reflux

R1, R?, R®=H, Cl, Me, OMe, OBn (31-61%)

A
UAUNINN 5

aou1uiln./.2001 NQUUDI Kaufman 185189111519 @-chloro-Gl-phenylthioketone til®

o 4 a I a a aan a
dunsizd 11uuleda-0u-Tnda-loTendTudu (1-benzoyl-N-tosyl-isoquinoline) A2eUfAze1n
o ' 5 aady A 2 ~ . Y
wA-gnanaes 0819 lsnaudsHdeunuvuneulumseien  O-chloro-O-phenylthioketone 14

sana luuNunIng 6’
o)

R)K(SPh
R Me & R=Ph, tbuty R /©/Me
N<
HN .o /( j S

R2 SnCly, CH,Cly, -78 °C-rt or R2
0O, ZnBr,, CICH,CH,CI, reflux R3

R3
1 p2 pP3 —
RL, R2, R®=H, Me, OMe (32-82%)

A
UAUNTINN 6

dy 1 kY [ s a a =
UoNINHNGNUDY Kaufman las1e1umsdunsizd ou-1nda loTend Tudu (V-tosyl-
aan A 4 I v 1
isoquinoline) Av1fAse1inaa-cnanass laoli 15 ToTluea (thiophenol : PhSH) iiugans
Ana ' 3 A y 9 2 1g Ya g a '
Ufnse o1 lsnawlunsainasasdu lutivygldsidnaseunuruuudu (R, =R, =R, = H) 'l

a aann [ ' Y o 4 g
ﬁ"lll"lﬁﬂlﬂﬂﬂ;]ﬂiﬂ”lﬂﬂﬂﬁ?’flﬂ ﬂmﬁﬂﬂmmuﬂmﬂ 7

Rl (@) Rl
2 2
R /@Me R)J\H , PhSH, BF;.Et,0 R /@/Me
HN.g CH,Cl, or CICH,CH,Cl, it R3 N.g
R ©2

RS
0,

1 2 3 _
RY, R?, R® = H, Me, OMe (42-96%)

A
UAUDINN 7



1 o 4 a 14 a anan a
NANUD Chen 518\‘111!ﬂ13ﬁﬂlﬂi1$ﬁ1@1%ﬂﬁjuau-l-ﬂWi‘UfJﬂcmaﬁ ﬁaaﬂgmmwmm—
4 9 . . . . I o 1 aana 1 Y A
amanans lagly phenyliodine(III) bis(trifluoroacetate) (PIFA) wuaas Qﬂ;;]ﬂi 81 WU ldnanan

ToTad Tuauludsua 25-87% aauaasluununinn §°

Rl Rl
2 RZ
R Mes~ " CO,Et, PIFA
R3 HN. s CICH,CH,CI R3 Nots
RL, R2, R3=H, Cl, OMe O,Et
(25-87%)

<
UAUDTINT 8

av A Yo = an 1 A A a Aaan A o
\ﬂuj%ﬂuvlﬂcﬂ'lfnﬁﬁﬂy135ﬂ1§1ﬁﬂ1uﬂ151WNﬂ53ﬁﬂ“ﬁﬂWWéU’f]\‘]ﬂaﬂﬁﬂWWﬂlﬁﬁ'ﬁlW\‘]ma@ﬁ

Taomsinanuiludian Ins ldvesdanardliudremydalnia (-So,R) uazideniinz1¥nia

[}
an

. . I v 1 a A wad & a 1A Y A
tungstophosphoric acid hydrate (Judnsalgasenteannantinniulasaedunadon Mo
o 4 1 % I @
dunsizienslungu  2-sulfonyl-1,2,3 4-tetrahydroisoquinoline @3 ldifuaisaanaralums

dUATIZHOYWUT tetrahydroisoquinoline H3919111 115z gndldwaniiueninu Tsade



=
unn 3

adl o A av
IHAUHUNITIVY

v
U/

a [ d o d
1. 35 1 lums qUNSHOYNUHS benzenesulfonamide (3a-c)

RY R2
C'OstRz m /©/
RL RY 'S
Rl NH2  Na,CO3, CH,Cl, 3a: R = OMe; R? = Me

1 3b: R! = OMe; R? = NO,
3c:R1=H; RZ=Me

IANE15020 1004 phenylethylamine 1 (10 Jaalua) 11 dichloromethane (50 4agans) TuaISHEY

a a 4 Aa a % o
V04 benzene sulfonyl chloride 2 (10 ¥aa lya) wag lwReumivoua (14 Haalua) luariazae

9 A

an { a gy a ¥ )
dichloromethane (20 UAAQNT) “lJ;]ﬂim%gﬂmuﬁqmﬁguﬁ}@wmﬂ ANUURKNUINAU (20

v 9 a A

aa a ) g a S [ [
a00§3) anANIY dichloromethane (2 X 30 UAAANT) uwumiazmﬂemn%ﬁﬁﬂﬂTﬁiauﬂuuaz
9

v
Y o a Aa ° v o

a 1 Y 4 o w a [ 4
1982811 (30 Haaans) la TxRensamlaiionsniii, nse tazszmednazaisliuite naasasi

De &)

Y a £

o 1% =
aunsnhInusgns 1a laemsanwan

2. 31 lumsdunszyi M-sulfonyl-1,2,3,4-tetrahydroisoquinolines (5)

@)

N

Rl R2 R3 H Rl RZ
ISP 4 oy
HN_ N

R* S H3[PW1,040] -aq (10 mol%) R?! S

R3 O
3a: R! = OMe; R? = Me 5

3b: R! = OMe; R? = NO,

3c: R1=H; R2= Me

NIUAITHANVOS  benzenesulfonamide 3 (0.5 #aalua), aldehyde 4 (0.6 Hadlwa) uaz

a 9

H,[PW ,0,,]*aq (10 mol%) luda¥iazany acetonitrile (2 iaaans) Hguwngiiveuilunal 0.5-48

U

& [ aan a S = a aan 9 ) Y
¥ 139 ﬂﬁﬂ%?ﬂﬂgﬂiﬂ%ﬂﬂﬁﬂuim %Qﬁ”liJ”liﬂ@]ﬂ@]”liJﬂi‘]ﬂiﬂ”IIﬂﬂi% TLC seineaaazate In

a [ ' o a g{ a
una wansasiasoi 19usgns lag1d matia column chromatography



=
Unn 4

a ¢ Y
AAN13IANIITHiUDA

d
1. wam3iiganlns a3 19muniivedas benzenesulfonamide (3a-c) Jaglddoyamamilnlnsaln
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RY R2
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Rl NH2  Na,CO3, CH,Cl, 3a: R = OMe; R? = Me

1 3b: R! = OMe; R? = NO,
3c:R1=H; RZ=Me

4-Methyl-N-(2-(3,4-dimethoxyphenyl)ethyl)-benzenesulfonamide (3a)

Yield: 76%; mp 136-137 °C. IR (UATR): 3274, 1516, 1325, 1261, 1156 cm'. 'HNMR (CDCl,): o=
2.41 (s, 3H, ArCH,), 2.70 (t, J = 6.8 Hz, 2H, ArCH,), 3.17 (t, ] = 6.8 Hz, 2H, CH,NH), 3.80, 3.84 (2s,
6H, 2X0CH,), 4.45 (br s, 1H, NH), 6.56 (s, 1H, ArH), 6.61 (d, J = 7.9 Hz, 1H, ArH), 6.75 (d, ] = 8.1
Hz, 1H, ArH), 7.26 (d, 2H, T = 7.8 Hz, AtH), 7.66 (d, ] = 8.1 Hz, 2H, ArH). "C NMR (CDCI,): O =
21.5, 35.3, 44.3, 55.8, 559, 111.4, 111.8, 120.8, 127.1, 129.7, 130.1, 136.9, 143.4, 147.9, 149.1.

HRMS-TOF: m/z [M+H] " calcd for C ,H,,NO,S: 336.1264; found: 336.1260.

4-Nitro-N-(2-(3,4-dimethoxyphenyl)ethyl)-benzenesulfonamide (3b)

Yield: 80%; mp 118-119 °C. IR (UATR): 3278, 1517, 1349, 1161 cm . 'HNMR (CDCl,): O =274
(t,J = 6.6 Hz, 2H, ArCH,), 3.27 (q, ] = 6.6 Hz, 2H, CH,NH), 3.80, 3.83 (2s, 6H, 2XOCH,), 4.65 (br
t, IH, NH), 6.56 (s, 1H, ArH), 6.59 (d, J = 8.1 Hz, 1H, ArH), 6.73 (d, ] = 7.9 Hz, 1H, ArH), 7.93 (d,J
= 8.5 Hz, 2H, ArH), 8.30 (d, J = 8.5 Hz, 2H, ArH). “C NMR (CDCL,): 0= 35.5,44.5, 55.9, 1114,
111.8, 120.7, 124.3, 128.2, 129.5, 145.9, 148.1, 149.2, 150.0. HRMS-TOF: m/z [M+H]" calcd for
C,H,(N,O0,S 367.0958; found: 367.0960.

4-Methyl-N-(2-phenylethyl)-benzenesulfonamide (3c)
Yield: 89%; mp 64-65 °C. IR (UATR): 3282, 1326, 1158 em . 'H NMR (CDCl,): O = 2.40 (s, 3H,
ArCH,), 2.74 (t, ] = 6.9 Hz, 2H, ArCH,), 3.19 (br t, 2H, CH,NH), 4.49 (br s, 1H, NH), 7.05 (d, J =



6.8 Hz, 2H, ArH), 7.16-7.29 (m, SH, ArH), 7.67 (d, J = 8.1 Hz, 2H, ArH). “C NMR (CDCL,): 0=
21.5, 35.8, 44.2, 126.8, 127.1, 128.7, 128.8, 129.7, 136.9, 137.7, 143.4. HRMS-TOF: m/z [M+H]"

caled for C,;H,(NO,S: 276.1053; found: 276.1077.

2. namsiigaiilnssadamaniivesans Nsulfonyl-1,2,3 4-tetrahydroisoquinolines (5) Tagl%

Yoyamaanlnsalnil

0
HN\ /©/ ~ /©/
RY S H3[PW;2040] *aq (10 mol%) le S
0O, R3 O,
3a: R = OMe; R? = Me 5

3b: R' = OMe; R? = NO,
3c: R =H; R2=Me

1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-methylphenyl)sulfonyl[-1-phenylisoquinoline (5a)

5a

86% yield. mp: 122-123 °C. 'H NMR (300 MHz, CDCL,): 0 (ppm) 2.36 (s, 3H, CH,), 2.40-2.65 (m,
2H, C4), 3.15-3.30, 3.71-3.90 (m, 2H, C3), 3.78, 3.84 (2s, 6H, 2XOCH,), 6.19 (s, 1H, C1), 6.46 (s,
2H, C5-ArH, C8-ArH), 7.13 (d, 1=8.0 Hz, 2H, C3"-ArH,), 7.19-7.31 (m, 5H, C2-ArH,, C3'-ArH,,
C4'-ArH), 7.58 (d, 1=8.2 Hz, 2H, C2"-ArH,); "C NMR (75 MHz, CDCL,): O (ppm) 21.4, 26.1, 38.7,
55.8, 55.9, 58.8, 110.7, 1112, 125.6, 126.0, 127.0, 127.6, 128.2, 128.8, 129.3, 137.9, 141.5, 143.0,
147.5, 148.2. IR (UATR) cm : 1611, 1516, 1336, 1157, 1116. TOF-MS m/z: 424.1583 (Calcd for
C,,H,NO,S: 424.1577).
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1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-methylphenyl)sulfonyl[-isoquinoline (5b)

MeO Me
T e T
MeO S

o
5b

95% yield. mp 144-145 °C. 'H NMR (300 MHz, CDCl,): 0 (ppm) 2.40 (s, 3H, ArCH,), 2.82 (t, J=5.8
Hz, 2H, C4), 3.30 (, ]=5.8 Hz, 2H, C3), 3.79, 3.80 (2s, 6H, 2XOCH,), 4.14 (s, 2H, C-1), 6.48 (s, 1H,
C5-ArH), 6.52 (s, 1H, C8-ArH), 7.30 (d, J=8.0 Hz, 2H, C3'-ArH,), 7.69 (d, J=8.0 Hz, 2H, C2'-
ArH,); "C NMR (75 MHz, CDCL,): O (ppm) 21.5, 28.4, 43.8, 47.2, 55.9, 109.0, 111.3, 123.4, 125.0,
1277, 129.7, 133.3, 143.6, 147.7, 147.9. IR (UATR) cm : 1612, 1518, 1342, 1161, 1116. TOF-MS
m/z: 348.1271 (Caled for C (H,,NO,S: 348.1270).

1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-methylphenyl)sulfonyl]-1-methylisoquinoline (5c)

MeO Me
o Y
NI
MeO %

0]
5c

90% yield. mp: 150-151 "C. 'H NMR (300 MHz, CDCl,): 0 (ppm) 1.43 (d, J=6.7 Hz, 3H, CHCH,),
234 (s, 3H, ArCH,), 2.36-2.68 (m, 2H, C4), 3.30-3.41, 3.75-3.92 (m, 2H, C3), 3.77, 3.81 (2s, 6H,
2XOCH,), 5.03 (q, ]=6.7 Hz, 1H, C1), 6.42, 6.49 (2s, 2H, C5-ArH, C8-ArH), 7.17 (d, ]=7.8 Hz, 2H,
C3'-ArH,), 7.64 (d, 1=7.8 Hz, 2H, C2'-ArH,). °C NMR (75 MHz, CDCL,): O (ppm) 21.4, 23.3, 27.3,
38.5, 51.7, 55.9, 56.0, 109.5, 111.4, 124.7, 126.9, 129.5, 129.7, 138.1, 143.0, 147.6, 147.8. IR
(UATR) cm': 1612, 1518, 1323, 1154, 1125. TOF-MS m/z: 362.1423 (Caled for C ,H,,NO,S:
362.1421).

1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-methylphenyl)sulfonyl]-1-propylisoquinoline (5d)
MeO Me
o (Y
MeO N S

5d
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89% yield. 'H NMR (300 MHz, CDCI,): O (ppm) 0.90-1.85 (m, 7H, CH,CH,CH,), 2.30 (s, 3H,
ArCH,), 2.32-2.40 (m, 2H, C4), 3.32-3.45, 3.75-3.90 (m, 2H, C3), 3.74, 3.84 (2s, 6H, 2XOCH,),
4.87 (dd, J=9.3, 4.3 Hz, 1H, C1), 6.30, 6.48 (2s, 2H, C5-ArH, C8-ArH), 7.08 (d, J=8.1 Hz, 2H, C3'-
ArH,), 7.55 (d, J=8.1 Hz, 2H, C2'-ArH,). °C NMR (75 MHz, CDCL,): O (ppm) 13.8, 19.8, 21.4,
25.7,38.5,39.7, 55.8, 56.0, 56.2, 109.7, 111.4, 124.6, 127.0, 129.1, 129.3, 138.1, 142.9, 147.4, 147.7.

IR (UATR) om 1612, 1518, 1322, 1158, 1120. TOF-MS m/z: 390.1726 (Calcd for C, H,,NO,S:
390.1734).

1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-methylphenyl)sulfonyl]-1-cyclohexylisoquinoline (5e)
MeO Me
N \(“)O
MeO %
O

5e
68% yield. mp: 122-124 °C. 'H NMR (300 MHz, CDCl,): 5 (ppm) 1.00-2.02 (m, 11H, CyH), 2.25 (s,

3H, ArCH,), 2.26-2.57 (m, 2H, C4), 3.44-3.70 (m, 2H, C3), 3.73, 3.82 (2s, 6H, 2XOCH,), 4.49 (d,
J=8.8 Hz, 1H, C1), 6.27, 6.45 (2s, 2H, C5-ArH, C8-ArH), 7.00 (d, J=8.0 Hz, 2H, C3'-ArH,), 7.4 (d,
J=8.0 Hz, 2H, C2'-ArH,). °C NMR (75 MHz, CDCL,): O (ppm) 21.3, 25.3, 26.2, 26.3, 30.4, 30.7,
55.8,56.1,61.8, 111.4, 111.5, 125.2, 127.1, 127.5, 129.1, 137.4, 142.7, 146.5, 147.9. IR (UATR) cm’

B 1611, 1514, 1336, 1158, 1114. TOF-MS m/z: 452.1865 (Calcd for C,,H, NNaO,S: 452.1866).

1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-methylphenyl)sulfonyl]-1-(4-bromophenyl)-isoquinoline (5f)

MeO Me
(e Y
NI
MeO %
)

Br
5f

79% yield. mp: 120-121 °C. 'H NMR (300 MHz, CDCL,): O (ppm) 2.32 (s, 3H, CH,), 2.30-2.60 (m,

2H, C4), 3.05-3.20, 3.65-3.85 (m, 2H, C3), 3.74, 3.80 (2s, 6H, 2XOCH,), 6.09 (s, 1H, C1), 6.37,
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6.41 (2s, 2H, C5-ArH, C8-ArH), 7.06 (d, 1=8.5 Hz, 2H, C2'-ArH,), 7.09 (d, J=8.5 Hz, 2H, C3'-
ArH,), 7.37 (d, J=8.0 Hz, 2H, C3"-ArH,), 7.54 (d, ]=8.2 Hz, 2H, C2"-ArH,). °C NMR (75 MHz,
CDCL,): O (ppm) 21.5, 26.1, 38.8, 55.8, 55.9, 58.2, 110.5, 111.2, 121.8, 125.0, 126.0, 127.0, 129.4,
130.5, 131.4, 137.7, 140.7, 143.2, 147.6, 148.3. IR (UATR) cm : 1611, 1516, 1339, 1158, 1117. IR
(UATR) em’: 1611, 1516, 1339, 1158, 1117. TOF-MS m/z: 502.0676 (Calcd for C,,H,BrNO,S:

502.0682).

1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-methylphenyl)sulfonyl]-1-(4-nitrophenyl)-isoquinoline (5g)
MeO Me
e
MeO N\g

NO,
59
80% yield. mp: 103-104 °C. "H NMR (300 MHz, CDCI,): O (ppm) 2.37 (s, 3H, CH,), 2.42-2.64 (m,

2H, C4), 3.13-3.25, 3.75-3.85 (m, 2H, C3), 3.78, 3.85 (2s, 6H, 2XOCH,), 6.22 (s, 1H, C1), 6.41,
6.49 (2s, 2H, C5-ArH, C8-ArH), 7.16 (d, J=8.8 Hz, 2H, C2"-ArH,), 7.43 (d, ]=8.4 Hz, 2H, C3'-
ArH,), 7.60 (d, 1=8.2 Hz, 2H, C2'-ArH,). 8.15 (d, J=8.8Hz, 2H, C3"-ArH,), "C NMR (75 MHz,
CDCI,): O (ppm) 21.5, 26.1, 39.2, 55.9, 58.2, 110.4, 111.5, 123.5, 124.2, 126.1, 127.0, 129.5, 129.6,
137.4, 143.5, 147.4, 147.8, 148.7, 148.9. IR (UATR) cm : 1607, 1516, 1345, 1158, 1117. TOF-MS
miz: 469.1433 (Caled for C,,H,.N,0,S: 469.1428).

1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-methylphenyl)sulfonyl]- 1-(4-hydroxyphenyl)-isoquinoline
(5h)

5h



_13_

66% yield. mp: 146-147 °C. 'H NMR (300 MHz, CDCL,): O (ppm) 2.31 (s, 3H, CH,), 2.25-2.55 (m,
2H, C4), 3.10-3.22, 3.65-3.80 (m, 2H, C3), 3.73, 3.78 (2s, 6H, 2XOCH,), 6.10 (s, 1H, C1), 6.39,
6.40 (2s, 2H, C5-ArH, C8-ArH), 6.70 (d, J=8.5 Hz, 2H, C3'-ArH,), 7.02 (d, J=8.5 Hz, 2H, C2'-
ArH,), 7.08 (d, J=8.1 Hz, 2H, C3"-ArH,), 7.54 (d, J=8.1 Hz, 2H, C2"-ArH,). °C NMR (75 MHz,
CDCL,): O (ppm) 21.4, 26.0, 38.4, 55.8, 56.0, 58.4, 110.7, 111.2, 115.1, 125.9, 127.0, 129.3, 130.2,
133.5, 137.9, 143.1, 147.4, 148.1, 155.4. IR (UATR) cm : 3428, 1611, 1512, 1320, 1154, 1116. TOF-

MS mi/z: 440.1538 (Calcd for C,,H, NO.S: 440.1532).

1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-methylphenyl)sulfonyl]-1-(4-methoxyphenyl)-isoquinoline

MeO Me
e
N_I
MeO S

(59)

5i
55% yield. mp: 119-120 °C. 'H NMR (300 MHz, CDCL,): 0 (ppm) 2.36 (s, 3H, CH,), 2.40-2.65 (m,
2H, C4), 3.12-3.30, 3.70-3.90 (m, 2H, C3), 3.78, 3.80, 3.84 (3s, 9H, 3XOCH,), 6.16 (s, 1H, C1),
6.45 (s, H, C5-ArH, C8-ArH), 6.81 (d, J=8.0 Hz, 2H, C3"-ArH,), 7.13 (d, J=7.7 Hz, 4H, C2'-ArH,,
C3'-ArH)), 7.59 (d, 1=8.2 Hz, 2H, C2"-ArH,). "C NMR (75 MHz, CDCL,): O (ppm) 21.4, 26.1,
38.5, 55.3, 55.8, 55.9, 583, 110.7, 111.2, 113.5, 125.9, 127.0, 129.3, 130.0, 133.8, 138.0, 142.9,
147.5, 148.1, 159.1. IR (UATR) cm’: 1609, 1509, 1336, 1157, 1118. TOF-MS m/z: 454.1694 (Caled
for C,;H,,NO_S: 454.1683).

1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-methylphenyl)sulfonyl]-1-(2-hydroxyphenylisoquinoline (5j)
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11% yield. mp: 96-97 °C. 'H NMR (300 MHz, CDCI,): O (ppm) 2.30 (s, 3H, CH,), 2.30-2.60 (m, 2H,
C4), 3.17-3.32, 3.77-3.92 (m, 2H, C3), 3.75, 3.85 (2s, 6H, 2XOCH,), 6.27 (s, 1H, C1), 6.32, 633 (s,
2H, C5-ArH, C8-ArH), 6.46 (d, I=7.6 Hz, 1H, C3'-ArH), 6.70 (t, ]=7.6 Hz, 1H, C5'-ArH), 7.05 (d,
J=7.6 Hz, 1H, C6'-ArH), 7.08 (d, ]=8.2 Hz, 2H, C3"'-ArH,), 7.20 (1, J=7.6 Hz, 1H, C4'-ArH), 7.61
(d, J=8.2 Hz, 2H, C2"-ArH,). ®C NMR (75 MHz, CDCI,): O (ppm) 21.5, 25.1, 38.4, 54.7, 55.8, 55.9,
1103, 110.9, 117.9, 119.7, 124.2, 125.7, 126.4, 127.1, 129.5, 129.9, 130.0, 136.4, 143.9, 147.7, 148.3,
155.4. IR (UATR) cm’: 3405, 1611, 1517, 1322, 1151, 1119. TOF-MS m/z: 440.1531 (Calcd for
C,,H,NO._S: 440.1526).

1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-methylphenyl)sulfonyl]-1-(4-hydroxy-3-methoxyphenyl)-

MeO Me
O N< O
MeO
l OMe

OH
5k

62% yield. mp: 125-126 °C. 'H NMR (300 MHz, CDCL,): O (ppm) 2.35 (s, 3H, CH,), 2.40-2.64 (m,

isoquinoline (5k)

0O=0n=0

2H, C4), 3.15-3.30, 3.80-3.90 (m, 2H, C3), 3.78, 3.83, 3.84 (3s, 9H, 3XOCH,), 6.11 (s, 1H, C1),
6.42-6.48 (m, 3H, C5-ArH, C8-ArH, C6'-ArH), 6.76 (d, 1=8.2 Hz, 2H, C5'-ArH), 6.92 (d, J=1.7 Hz,
2H, C2'-ArH), 7.13 (d, J=8.2 Hz, 2H, C3"-ArH,), 7.59 (d, J=8.2 Hz, 2H, C2"-ArH,). "C NMR (75
MHz, CDCL,): O (ppm) 21.4, 26.1, 38.5, 55.8, 55.9, 58.7, 110.7, 111.1, 111.5, 113.5, 121.8, 125.7,
126.0, 127.0, 129.3, 133.5, 138.1, 143.0, 145.2, 146.5, 147.4, 148.1. IR (UATR) cm : 3432, 1611,
1513, 1321, 1156. TOF-MS m/z: 470.1636 (Caled for C,.H,,NO,S: 470.1632).

1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-methylphenyl)sulfonyl]-1-(3-hydroxy-4-methoxyphenyl)-

isoquinoline (51)
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MeO
O N\

MeO

o8
I OH

OMe
51

67% yield. mp: 171-172 °C.'H NMR (300 MHz, CDCl,): 0 (ppm) 2.30 (s, 3H, CH,), 2.00-2.60 (m,

0=0=0

2H, C4), 3.12-3.30, 3.70-3.90 (m, 2H, C3), 3.73, 3.78, 3.83 (3s, 9H, 3XOCH,), 6.06 (s, 1H, C1),
6.39, 6.40 (2s, 2H, C5-ArH, C8-ArH), 6.63-6.76 (m, 3H, C2'-ArH, C5'-ArH, C6'-AtH), 7.07 (,
J=8.1 Hz, 2H, C3"-ArH,), 7.54 (d, =8.1 Hz, 2H, C2"-ArH,). "C NMR (75 MHz, CDCL,): O (ppm)
21.4,26.1, 38.6, 55.8, 55.9, 56.0, 58.4, 110.2, 110.7, 111.2, 115.1, 120.8, 125.9, 127.0, 129.2, 134.9,
138.0, 142.9, 145.2, 146.0, 147.5, 148.1. IR (UATR) cm : 3433, 1596, 1509, 1318, 1157, 1113. TOF-

MS mi/z: 470.1629 (Caled for C,.H,,NO,S: 470.1632).

1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-nitrophenyl)sulfonyl]-isoquinoline (5p)

MeO NO,
ey
MeO S

o)
5p
88 Y%yield. mp 141-142 °C. 'H NMR (300 MHz, CDCL,): O (ppm) 2.84 (t, I=5.8 Hz, 2H, C4), 3.45 (1,

J=5.8 Hz, 2H, C3), 3.83 (s, 6H, 2XOCH,), 4.28 (s, 2H, C-1), 6.52 (s, 1H, C5-ArH), 6.55 (s, 1H, C8-
ArH), 8.02 (d, J=8.9 Hz, 2H, C2'-ArH,), 8.37 (d, J=8.9 Hz, 2H, C3'-ArH,). "C NMR (75 MHz,
CDCL,): O (ppm) 28.2, 43.8, 47.1, 55.9, 56.0, 108.8, 111.4, 122.6, 124.3, 124.7, 128.7, 143.1, 147.9,
148.1, 150.1. IR (UATR) cm: 1610, 1518, 1347, 1164, 1117. TOF-MS m/z: 401.0776 (Calced for

C,,H,,N,NaO,S: 401.0778).

1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-nitrophenyl)sulfonyl]-1-phenylisoquinoline (5q)
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MeO
o8
MeO

5q
68% yield; mp 128-129 °C; 'H NMR (300 MHz, CDCL,): O (ppm) 2.50-2.60 (m, 2H, C4), 3.20-3.34,

]

Oo=0n

3.72-3.90 (m, 2H, C3), 3.73, 3.79 (2s, 6H, 2XOCH,), 6.17 (s, 1H, C1), 6.40, 6.43 (2s, 2H, C5-ArH,
C8-ArH), 7.12-7.28 (m, 5H, C2'-ArH,, C3'-ArH,, C4'-ArH), 7.80 (d, J=8.8 Hz, 2H, C2"'-ArH,), 8.12
(d, J=8.8 Hz, 2H, C3"-ArH,). "C NMR (75 MHz, CDCL,): O (ppm) 26.5, 39.1, 5.9, 56.0, 59.3, 110.6,
111.1, 123.9, 125.1, 125.3, 128.1, 128.5, 128.8, 140.7, 146.8, 147.8, 148.5, 149.6. IR (UATR) cm :
1609, 1529, 1348, 1162, 1117. TOF-MS m/z: 477.1091 (Caled for C,;H,,N,NaO,S: 477.1091).

1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-nitrophenyl)sulfonyl]-1-(4-methoxyphenyl)-isoquinoline (3r)

OMe
5r

12% yield. mp: 279-281 °C. '"H NMR (300 MHz, CDCI,): O (ppm) 2.36 (s, 3H, CH,), 2.45-2.65 (m,
2H, C4), 3.20-3.35, 3.70-3.90 (m, 2H, C3), 3.73, 3.76, 3.79 (3s, 9H, 3XOCH,), 6.13 (s, 1H, C1),
6.39, 6.41 (2s, H, C5-ArH, C8-ArH), 6.76 (d, =8.7 Hz, 2H, C3'-ArH,), 7.07 (d, J=8.7 Hz, 2H, C2'-
ArH,), 7.79 (d, J=8.9 Hz, 2H, C2"-ArH,), 8.11 (d, ]=8.9 Hz, 2H, C3"-ArH,). "C NMR (75 MHz,
CDCL,): O (ppm) 26.5, 38.9, 55.3, 55.9, 56.0, 58.8, 110.6, 111.1, 113.7, 123.9, 125.2, 128.1, 130.0,
132.9, 147.0, 147.8, 148.5, 149.6, 159.4; IR (UATR) cm : 1608, 1510, 1347, 1248, 1162. TOF-MS

m/z: 485.1382 (Caled for C,,H,.N,0.S: 485.1377).

1,2,3,4-tetrahydro-2-[(4-methylphenyl)sulfonyl]-isoquinoline (3s)

Me
e Y
S

I
(0]
5s
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81 %yicld. mp 145-146 °C. 'H NMR (300 MHz, CDCI,): O (ppm) 2.44 (s, 3H, ArCH,), 2.95 (t, J=5.8
Hz, 2H, C4), 3.35 (t, J=5.8 Hz, 2H, C3), 4.27 (s, 2H, C-1), 6.66-7.15 (m, 4H, C5-ArH, C6-ArH, C7-
ArH, C8-ArH), 7.30 (d, J=8.2 Hz, 2H, C3'-ArH,), 7.70 (d, J=8.2 Hz, 2H, C2"-ArH,); "C NMR (75
MHz, CDCL,): O (ppm) 21.5, 28.9, 43.7, 47.5, 126.4, 126.7, 127.8, 128.8. 129.7, 131.7, 133.1, 143.7.
IR (UATR) cm’: 1643, 1558, 1396, 1200, 1117. TOF-MS m/z: 288.1058 (Calcd for C H NO,S:
288.1053).

3. M1319 1 J{A3e1524319 N-sulfonylarylethylamines 3a-d 1 oad 1o ¥Haa13q Jagiinsa

tungstophosphoric acid hydrate (H,[PW ,0,]°aq) aﬂuﬁas%aﬂﬁﬁ%m“

O
porlegii g o oWey
R? AN~g Ha[PW1,0,0] -aq (10 mol%) le\s
0, rR3 ©2
3a: R = OMe; R* = Me 5
3b: R' = OMe; R? = NO,
3c:R'=H; R?=Me
entry sulfonamide aldehyde isoquinoline time (h) yield (%)
1 3a C,H,CHO 5a 12 86
2 3a (CH,0), 5b 0.5 95
3 3a CH,CHO 5¢ 1 90
4 3a CH,CH,CH,CHO 5d 2 89
5 3a cyclohexane carboxaldehyde  Se 2 68
6 3a 4-BrC H,CHO 5f 8 79
7 3a 4-NO,C H,CHO 5g 8 80
8 3a 4-HOC H,CHO 5h 48 66
9 3a 4-CH,0C H,CHO 5i 48 55
10 3a 2-HOC H,CHO 5§ 48 11
11 3a 4-HO,3-CH,0C H,CHO 5k 48 62
12 3a 4-CH,0,3-HOC H,CHO 51 48 67

b

13 3a 3,4,5-(CH,0),C H,CHO S5m 48 -

376772
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14 3a pyridine-3-carboxaldehyde 5n 48 -

15 3a indole-3-carboxaldehyde 30 48 -
16 3b (CH,0), 5p 0.5 88
17 3b C,H,CHO 5q 48 68
18 3b 4-CH,0C H,CHO 5r 48 12
19 3c (CH,0), Ss 3 81
20 3¢ CH,CHO 5t 48 °

* Reaction of benzene sulfonamide 3 (0.5 mmol), aldehyde 4 (0.6 mmol), H,[PW ,0,,]-aq (0.05 mmol) in refluxing

CH,CN (2 mL). ®No reaction based on TLC analysis

=
uni 5
a3 e 1e azdorauenuy

a o

el ld hmsmanzimnzanlumsfalfisen  Pictet Spengler  TagldAnwn
ﬂf]ﬁ“%smzwjn 4-methyl-N-(2-(3,4-dimethoxyphenyl)ethyl)-benzenesulfonamide 3a A1
benzaldehyde Wuhannsiiminzaniigalumanialiisanieldiusawlfiter H,[PW,,0, ]-aq
TutfSuna 10 mol% ludavhazats acetonitrile Taoviulgnsenmoldaning reflux Idwnanasaat
1,2,3,4-tetrahydro-6,7-dimethoxy-2-[(4-methylphenyl)sulfonyl]-1-phenylisoquinoline 5a U1 86%
T#nalumsinalfnser 12 h (1519 1; M 1) g1 Ins9er319v04 isoquinoline (5a) Taw
1#maiia 'H NMR wudiTilsaeuves NH me'lll nazifiafinlmives cH fidnvazsly singlet
S 6.19 ppm  UENINGIATIAE 9B 52 lasumstudulasldioya “C NMR, 2D NMR, IR
e HRMS

o lumsdunszias sa audseiiseld hmseinelgnsenaenan iy
aliphatic aldehyde 481 aromatic aldehyde “Iffmﬁlw’] ﬁmﬁm‘lumiwﬁ 1 WU aromatic aldehyde

a

niinmjasdianaseu (Br, NO,) ldarlumsinalfnseniosnin aromatic aldehyde vyl

araAnseY (OH, OCH,) aIuUM3l TNy salisaldehyde Failu aldehyde ﬁﬁwyj hydroxyl
©OH) unuiiludumiaenls (ortho) WalumsifaUfisennu uasl¥ndasusismad
(318M37 10) 1Hea0INHAYEA steric effect ﬂﬁﬁ‘%mﬁ"lajmmimﬁﬂﬁu aldehyde fifANuT04
HosLru 3,4,5-trimethoxy benzaldehyde (518013 17] 13) uag heterocyclic aldehyde 1Y pyridine-3-

carboxaldehyde 1ag indole-3-carboxaldehyde (519m3f 14-15)  wenninillgnsertiaunsaly
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I ?x’/ ?1’1 H [
benzene sulfonamide (3b tag 3¢) Huamsaidu’ld Tasd1ldarsasdu (3e) Nianulealalums
) Y
malfnsentouiiosninluling  methoxy vzMAURATOURMIZAY  paraformaldehyde  19111U
(5197157 19)
aw dy o 79 ¥ . .
mm%u‘ﬂizﬁ‘ummﬁmﬂumsﬂizqﬂ@%ﬂm tungstophosphoric ~ acid  hydrate

(H,[PW ,0,,]"aq) fludisalfisndmiumsdunnzas 2-benzenesulfonyl-1,2,3,4-

. . . <1 o o [ 4 v o 1 4
tetrahydroisoquinoline  ApMItMaNzgudMSUMIFUATIZHOYWUTAINa 1IN ToR1 a0
v Y
an = A

' () a Y J [ s '
dszmanldansalgnsoimaeld uazlunanseu  swdimsldnszuaumsdunsizd i

!
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