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§139961U Reagent 8=t 39U N30

Aniline
Benzoyl Chloride
Benzyl Bromide

Ethyl Bromoacetate

p-Fluoroaniline
p-Fluorobenzoyl Chloride
lodopentane

Oxone ©

Methyl lodide

p-Methylthioaniline |
p-Methylthiobenzoyl Chloride
Pyridine

Sodium Hydride

Sodium Sulfate, Anhydrous
p-Toluidine

p-Tolyl Chloride

darazaelsiul§asound
Chloroform
N,N-Dimethylformamide*
Dichloromethane*

Ethanol

Methanol

Sigma-Aldrich, (MO, U.S.A))
Sigma-Aldrich, (MO, U.S.A.)
Sigma-Aldrich, (MO, U.S.A.)
Wako Pure Chemical Industries
(Japan)

TCI (Japan)

TCI (Japan)

Sigma-Aldrich, (MO, U.S.A))
Sigma-Aldrich, (MO, U.S.A))
Wako Pure Chemical Industries
(Japan)

TCI (Japan)

Sigma-Aldrich, (MO, U.S.A.)
Merck (NJ, U.S.A))
Sigma-Aldrich, (MO, U.S.A.)
Fisher Scientific (PA, U.S.A))
Sigma-Aldrich, (MO, U.S.A))
Sigma-Aldrich, (MO, U.S.A.)

Anhydrous, Labscan Asia
Anhydrous, Labscan Asia
Anhydrous, Labscan Asia
Anhydrous, Labscan Asia

Anhydrous, Labscan Asia
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*N,N-Dimethylformamide Chloroform uaz Dichloromethane 3200 Treat @28
Molecular Sieves 4A faugniunley
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dstaliuazadnsol uazIdun
Silica Gel 60 for Column Merck (NJ, U.S.A))
Chromatography (40-63 pm)
Aluminum Backed Plates Merck (NJ, U.S.A))
Pre-coated with Silica (0.1 mm, 60F,s,)
shm‘hﬁwmuﬁl’ﬁ’lm‘fumaumsﬁwms'lﬁu‘%qw'% \T% Hexane Waz Ethyl Acetate

& o o a . i <, ° )
Wuarinazassie Commercial Grade ‘nwzgnnaunaumm‘l’n

¢ & P ¢ @ ¢
gunsainlzluanaannisigoiiananso
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favsialUf

Melting Point Apparatus (Mel-Templl, Laboratory devices, USA)

Fourier Transform-infared Spectrophotometer (FT-IR Model Spectrum One

Perkin Elmer™)

Fourier Transform Nuclear Magnetic Resonance Spectrophotometer (FT-NMR
500 MHz; Model UNITY INOVA)

Fourier Transform Nuclear Magnetic Resonance Spectrophotometer (Varin and
JEOL GSX400 instrument operated at 400 MHz)

High Resolution Mass Spectrometer (Microtof, Bruker)



2. NIFANAIITWATS

AL ANIINIRIATIZR N-H-N-(4-(methylsulfonyl)phenyl)benzamide §1%% 1 @7
(873 1) N-Substituted-N-(4-(methylsulfonyl)phenyl)benzamide 37113 7 ¢ (817 M-1X) N-H-4-
(methyisulfonyl)-N-phenylbenzamide 3143 1 o (813 1) ez N-Substituted-4-
(methylsulfonyl)-N-phenylbenzamide $14% 7 @7 (8713 X-XVI) FISUTUADU USRS % yield oR)
uanslilu Synthetic Scheme 1-4 (Ui 9-12)

o ~ R
/©)Lcr
foty =2 i S W o
= Pyridine, CHCl, rt. N‘H MeOH-H,0, rt. N\H
A A

(DR=SCH3 R'=H  (99.6%) I, R=S0.CH; Ry =H (90.6%)
(2)R=SCH3, R =F  (quantitative) W, R=H Ry = SO,CH,(91.2%)
(3) R = SCH3,R' = CH; (quantitative)

(4)R=H, R =SCH,(97.1%)

(5)R=F,  R'=SCH;(99.0%)

(8) R = CHs, R'=SCH;(99.0%)

gﬂﬁ 9  Synthetic scheme URAIMITFNATIZR N-H Benzamide (R13 1)

R’ R R
Oﬁ/@ \©Y° \Q\(o
NaH, then CHyl Qxone
[ j Nn TowF ae R/©/N\CH1 McOH-H,0, nt. : /N\cH3
R

(1) R=SCH3, R'=H (9) R=SCH; R'=H  (quantitative) M, R=SO,.CH3 R =H (95.3%)
(2) R=SCH3, R'=F (10) R=SCH;,R' =F (quantitative) Vill, R = SO.CHy, R'=F (quantitative)
(3) R=SCH3, R"=CHj (11) R = SCHj3, R = CH; (quantitative) IX, R=S0O;CH;3 R'=CH; (quantitative)
4 R=H, R'= SCH, (12)R=H, R =SCH3(95.7 %) X, R=H R’ = SO,CH, (96.1%)
(8) R=F, R'=SCH, (13)R=F, R =SCH,(70.0 %) XV, R=F, R' = SO-CH- (93.9%)
(6) R=CHs, R'=SCHs (14) R = CH3, R =SCH3(87.7%) XV,R=CHs, R =SO,CH: (quantitative)

gﬂ‘ﬁ 10 Synthetic scheme URAIMIFIATIEA N-Methylated Benzamide
(819 1, VIII-X, XV-XVI)

& R" R
0 0
NaH, then RX Oxone
—_—— —_—
N\H DMF, 40° N\R" MeOH-H,0, 1. N‘R“

(13 and 16) RX = CHA(CH;),

114 and 17) RX = CHgCH Br R

(15 and 18) RX = C-H.CCOCH,Br

{1) R=SCH3R,=H

(21) R=SCH,, Ry=H,  Ry=(CH:),CHy  (91.2%) IV, R = SO,CH4 Ry =H, Ry = (CH)4CH3  (96.2%)
(2) R=H, Ry =SCH4 (22) R = SCHa, Ry = H, Ry = CH,CyHe (78.9%) V, R=S0,CHyRy=H, R, = CHzCgHs (95.6%)
(23) R=SCH3, Ry=H,  Ry=CH-CO:C:Hg(93.1%) VI, R=S0O.CHs,Ry = H, R; = CHzCO,CoHs (99.3%)
(24) R=H, Ry =SCH3, Ry = (CH:),CH;  (92.7%) Xl, R=H, Ry = SO,CH;, Ry = (CHa)sCH3  (88.3%)
(25) R=H, R,;=SCH3R;=CH.-C4Hs  (quantitative) XN, R =H, Ry = SO,CHy Ry = CHoCgHs  (96.8%)
(26) R=H,  R;=SCHs,R;=CH;CO;C;Hs (62,3%) XILR = H, Ry = 8O:CHy. Ry = CHCO,C,Hs (70.1%)

31U 11 Synthetic scheme ULRAINIRILATIER N-Alkylated Benzamide
(813 IV-VI, XI-XIIl)



Ry Ry
\Q\fo o KOH \QYO o
: N /\‘CHJ MeOH-H-O. rt. : N\)I\OH
R R

VI, R=S0,CHy R = H (92.4%) VIl, R = SO,CH3,R = H (92.4%)
XILR = H, R = SO,CH; (78.7%) XIV,R = H, R = SO,CHj (78.7%)

5012 Synthetic scheme WAAINIAIATIZ N-Carboxymethylated Benzamide
(13 VI, XIV)

d’ = a ad s 6 o ' ;
PININURISLBYAVDIIDNITIRILAIICHAAIN a"lllu

M51@383 N-(4-(Methylthio)phenyl)benzamide (1)

Qp

S Pyndlne .
4-(Methylthio)aniline

HsCu
4-(Methylthio)phenyl)benzamide
(99%)%)

82818 4-(Metylthio)aniline (511 mg, 3.67 mmol) 1 Dichloromethane (10 ml) mnffu
JUGN Benzoyl Chloride (577 mg, 4.11 mmol, 1.12 equiv) L8z Pyridine (366 mg, 4.63 mmol,
1.26 equiv) avlUFn § wianrs Stir iieliasnandIiL uas Stir msmauﬁ"lﬁﬁqmﬂnﬁﬁao
Wuaa 1 ‘1?’3111\‘1 uﬁﬁoﬁﬁminsauﬁauﬂmam:nauﬁtﬁ@’ﬁuaanmn Reaction Mixture W8z
ynmideaznaufinsasldeas Dichloromethane 1Fw vzldaznaudunvas N-@-
(Methylthio)phenyl)benzamide (1) WUN 890 mg (99.6 %) Li'jav‘hmmnw'én%ﬂumm:mm«;’m
3:%719 Dichloromethane-n-Hexane ﬁ]:ﬁﬁg(ﬂﬂaa&lmm 178-180 °c
IR (KBr), Vmax, cm’: 3349, (Vun, 2° amide), 3170-3001 ( Ve, aromatic),

2983-2829 ( Vi, aliphatic), 1650 ( V-0, amide),

1587, 1497 (Vi-c, aromatic).

'"H-NMR (CDCI,, ppm) : 2.49 (s, 3H), 7.29 (d, J = 8.7 Hz, 2H), 7.50 (m, 2H),
7.56 (m, 1H), 7.59 (d, J = 8.7 Hz, 2H), 7.77 (br, s, 1H),
7.84 (m, 2H) .

"“C-NMR (CDCl,, ppm) : 16.65, 120.75, 126.95, 128.03, 128.81, 128.88, 133.98,

134.86, 135.52, 165.55.
HR-MS Calcd for (M+H)+ 244.0796

Found 244.0798



15La38% 4-Fluoro-N-(4-(methylthio)phenyl)benzamide (2)

F
o H
NH, e OA o @/ Np
H:’C‘s‘ : Pyridine, t. = HSC\S &
4-(Methylthio)aniline 4-Fluoro-N-(4-(methylthio)phenyl)benzamide
@)

(quantitative)

8818 4-(Metylthio)aniline (390 mg, 2.80 mmol, 1.11 equiv ) 1w Chloroform (10 ml)
mnﬁ%’uﬁmau p-Fluorobenzoyl Chloride (400 mg, 2.54 mmol) lLaz Pyridine (370 mg, 3.41
mmol, 1.34 equiv) aalUdn  wiaurh stir ileliansuaudhim uas Stir Msnaudled
somnivioailuiig 3 Flue ufBimnsesisusniaraznauiiinduaansan Reaction
Mixture uazvinisdaazneuiinsasldsan Chioroform 1w a2ld@znandanivas 4-Fluoro-N-
(4-(methylthio)phenyl)benzamide (2) WUN 664 mg (quantitative)LLa:ﬁﬁn’l‘mnnﬁﬂ‘f?’l‘lu
RIINTANUNFNILNIN Ethyl Acetate-n-Hexane
IR (KBr), Ymax, cm : 3355, (Vip, 2° amide), 1650 ( Veeo, amide),

1603, 1586, 1505 ( V¢, aromatic)
'H-NMR (Acetone-d,, ppm) : 2.49 (s, 3H), 7.27 (dd, J = 8.8 and 8.8 Hz, 2H),
7.29 (d, J = 8.8 Hz, 2H), 7.79 (d, J = 8.8 Hz, 2H),
8.07 (dd, J = 5.4 and 8.8 Hz, 2H), 7.77 (br, s, 1H)
“C-NMR (Acetone-d,, ppm): 16.38, 116.12 (d, J = 22.0 Hz), 121.70, 128.38,
130.99 (d, J = 9.0 Hz), 132.66 (d, J = 3.1 Hz), 134.04,
137.90, 165.13, 165.58 (d, J = 249.4 Hz).
HR-MS  Calcd for (M+H)  262.0702
Found 262.0703

HRRIGEL 4-Methyl-N-(4-(methylthio)phenyl)benzamide (3)

B
Pyridine, rt.

CHj
Q H
NH cl N
Jo g Lt
H:,C\S ch\s 0]

4-(Methylthio)aniline 4-Methyl-N-(4-(methylthio)phenyl)benzamide
(€3]

(quantitative)
<018 4-(Metylthio)aniline (390 mg, 2.80 mmol, 1.11 equiv) 1% Chloroform (10 ml)
mn‘lfuﬁuﬁu p-Methylbenzoyl Chloride (400 mg, 2.52 mmol) L8 Pyridine (370 mg, 3.41
mmol, 1.35 equiv) a31U%" 9 wiout stir iielWasuandii uaz Stir swauiled
gounpivasiuwam 3 Halug uddsminsasfisusnianaznaniitind uasnain Reaction
Mixture wazvimIs1eaznauiinsasldens Chioroform 1w a=ldaznauduiues 4-Methyl-N-

(4-(methylthio)phenyl)benzamide (3) 10 650 mg (quantitative) uazyinMIANNANG U

-10-



RIIVZAUHNANITNIN Ethyl Acetate-n-Hexane

IR (KBr), ¥max, cm’ :

'H-NMR (CDCl,, ppm) :

“C-NMR (CDCl,, ppm):

HR-MS

Calcd for (M+H)'
Found

3339, (Vyy, 2° amide), 1653 (Ve-o, amide),

1589, 1524, 1508 ( Ve-c, aromatic)

2.43 (s, 3H), 2.49 (s, 3H), 7.29 (m, 4H),

7.58 (d, J = 8.8 Hz, 2H), 7.74 (br, s, 1H),

7.76 (d, J = 8.8 Hz, 2H)

15.87, 21.65, 120.88, 127.14, 128.25, 129.63, 132.15,
133.94, 135.85, 142.61, 165.65.

253.0953

253.0953

N13LAS8A 4-(Methylthio)-N-phenylbenzamide (4)

q o
NH,
C HsC H
Hs ~s Pyridine, . S

4-(Methylthio)benzoyl chloride 4-(Methylthio)-N-phenylbenzamide

@
(97.1 %)

NS Aniline (1201 mg, 12.90 mmol, 1.20 equiv) 1 Chloroform (20 ml) PNUUII

\613 4-(Methylthio)benzoyl Chloride (2000 mg, 10.72 mmol) W&z Pyridine (1212 mg, 15.33

mmol, 1.43 equiv) a9lUT" 9 wiauns Stir iRal¥mInaud Y uaz Stir Inanilan

av & < 1% o P d4a & "
qm%n“waatﬂunm 3 'ﬁ']I&JG usdImsnIaaieausniaIaznawiiaduaanann Reaction

Mixture Laz¥iNTN1I8190NaWNNTI a0 Chloroform L a2 ldaznangv Va9 4-

(Methylthio)-N-phenylbenzamide (4) Wn 2533 mg (97.1 %) uazynnsanwandnluansazas

NRUTEWINY Ethyl Acetate-n-Hexane

IR (KBr), Ymax, cm” :

'H-NMR (CDCI,, ppm) :

>C-NMR (CDCI,, ppm) :

HR-MS

Calcd for (M+H)'

Found

3338, ( Vi, 2° amide), 3047 ( V.., aromatic),

2913 ( V., aliphatic), 1650 ( Vi, amide),

1594, 1424 ( V¢, aromatic).

2.53 (s, 3H), 7.15 (m, 1H), 7.30 (d, J = 8.4 Hz, 2H), 7.37 (m,
2H), 7.63 (m, 2H), 7.79 (m, 3H).

15.00, 120.15, 124.50, 125.54, 127.38, 129.08, 130.97,
137.91, 144.07, 165.10. |

244.0796

244.0798

R



EFTGETIY N-(4-Fluorophenyl)-4-(methylthio)benzamide (5)

F
? § T
NH,
- A N
H;C .
g Pyridine, t. s
4-(Methylthio)benzoyl chloride N-(4-Fluorophenyl)-4-(methylthio)benzamide

®
(99.0 %)

8878 4-Fluoroaniline (370 mg, 3.33 mmol, 1.11 equiv )114. Chloroform (10 ml)
%“:nffu?jol.au p-Methylthiobenzoyl Chloride (560 mg, 3.00 mmol) waz Pyridine (290 mg, 3.67
mmol, 1.22 equiv) aoludn 9 wioans stir ilelWasadin uss Stir Inaufilai
aomniviaduiim 3 Flus ud3srmsnsesiausnianeznouiiiaduaanain Reaction
Mixture uazynn1seaaznaniinsasldean Chioroform 1w azldaznaniunizes N-(4-
Fluorophenyl)-4-(methylthio)benzamide (5) Win 776 mg (99.0 %) ua:ﬁwmmnwﬁnfgﬂu
IIDTAUHNRNILAIN Ethyl Acetate-n-Hexane
IR (KBr), Vimax, cm’: 3350, ( V., 2° amide), 1645 ( V-0, amide),
1591, 1527, 1510 ( Vi=c, aromatic)

'H-NMR (Acetone-d,, ppm) :  2.55 (s, 3H), 7.11 (dd, J = 8.8 and 9.0 Hz, 2H),
7.36 (d, J = 8.5 Hz, 2H), 7.84 (dd, J = 5.0 and 9.0 Hz, 2H),
7.93 (d, J = 8.5 Hz, 2H), 9.51 (br, s, 1H)

“C-NMR (Acetone-d,, ppm): 13.83, 114.97 (d, J = 22.2 Hz), 121.89 (d, J = 8.0 Hz),
125.04, 127.87, 131.18, 135.75 (d, J = 2.7 Hz), 143.73,
158.89 (d, J = 240.9 Hz), 164.71.

HR-MS  Calcd for (M+H)  262.0702

Found 262.0697

nMAI8N 4-(Methylthio)-N-p-tolylbenzamide (6)

CH
o o /@/ 3
NH,
/@)‘\m HiC” : /@)Lu
e HaCo
HiCss Pyridine, rt. g
4-(Methylthio)benzoyl chloride 4-(Methylthio)-N-p-tolylbenzamide

()]
(99.0 %)

8281t p-Toluidine (350 mg, 3.26 mmol, 1.09 equiv) lu Chloroform (10 ml) 3n%in3a
L@l3 p-Methylbenzoy! Chloride (560 mg, 3.00 mmol) W&z Pyridine (290 mg, 3.67 mmol, 1.22
equiv) 89l 9 wipans stir tialWasnaudtL uas Stir mmauﬁ%ﬁqmwgﬁﬁauﬂu
i 3 5alus udtainsnssaiteusnianaznenfiliaduaanann Reaction Mixture wazvn
miseaznaniinasldeis Chioroform 1w axldaznandunives 4-(Methylthio)-N-p-

tolylbenzamide (6) AN 764 mg (99.0 %) UaztmaanWandnlussazaunanszning Ethyl

Nk



Acetate-n-Hexane

IR (KBr), Vimax, cm’: 3339, (Vy.n, 2° amide), 3042 ( Vi, aromatic),
2913, 2863 ( V.., aliphatic), 1648 ( Vc-o, amide),
1597, 1527 ( Vi=c, aromatic)

'H-NMR (Acetone-d,, ppm) :  2.04 (s, 3H), 2.54 (s, 3H), 7.14 (d, J = 8.5 Hz, 2H),
7.35 (d, J = 8.6 Hz, 2H), 7.70 (d, J = 8.5 Hz, 2H),
7.92 (d, J = 8.6 Hz, 2H), 9.38 (br, s, 1H).

“C-NMR (Acetone-d,, ppm): 13.86, 19.91, 120.10, 125.04, 127.84, 128.97, 131.53,

132.84, 136.97, 143.45, 164.56.
HR-MS  Calcd for (M+H)  253.0953

Found 253.0949

MIAIBN N-(4-(Methylsulfonyl)phenyl)benzamide (7 or 1)

HiCrg 0
@

H;C o
O//s\\O

N-(4-(Methylsulfonyl)phenyl)benzamide

(Torl)
(90.6 %)

HRURIINZANE N-(4-(Methylthio)phenyl)benzamide (1) (240 mg, 0.99 mmol Tu
methanol 10 ml) AU&INZANE Oxone® (1850 mg, 3.01 mmol 'l.m{'] 20 ml) W%’auﬁt\i stir
Walwamsuaudim e 3 59lus ud239in reaction mixture ashwiuazsihansnaud
Iunynsanace ethyl acetate S9TUIITZANY ethyl acetate 7ildeneiuazsiundaduda
MUSIAL ﬁwmig@ﬁﬁﬁm%:momﬁaaQ'lwﬁy’umsa:mu ethyl acetate @28 anhydrous
sodium sulfate KEIIMTTERBLEIGIYNAzABBENLLLAAANNGY 3 ldaznauiuIves N-
methyl-N-(4-(methylsulfonyl)phenyl)benzamide (7 or 1) Win 249 mg (90.6 %) Laz¥inN1IAN
Nﬁnfgﬂumsa:mwammho Ethyl Acetate-n-Hexane
'"H-NMR (DMSO-d,, ppm) :  3.18 (s, 3H), 7.56 (m, 2H), 7.63 (m, 2H), 7.91 (d, J = 9.0 Hz,

2H), 7.98 (m, 2H), 8.05 (d, J = 9.0 Hz, 2H), 10.46 (br, s, 1H).
“C-NMR (DMSO-d;, ppm): 44.05, 120.65, 128.60, 128.79, 129.25, 132.82, 135.15,
135.81, 144.62, 167.12.
HR-MS  Calcd for (M+H)  276.0694

Found 276.0689

. AWNNUALENTINNT ISR
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MSIAS YN (4-(Methylsulfonyl)-N-phenyl)benzamide (8 or Il)

(o} [ J
/@ oxone®, rt.
‘t:l'
H3C
oo

4-(Methylsulfonyl)-N-phenylbenzamide

(8 orm)
(91.2 %)

NRUFIIRZANY 4-(Methylthio)-N-phenylbenzamide (4) (240 mg, 0.99 mmol 1t
methanol 10 ml) UEIAZAY Oxone® (1856 mg, 3.02 mmol Twih 20 mi) wioans stir
WalWasngudniu was 3 921u9 ud139in reaction mixture aslwinuazsiansnaud
Iduvnnsanaain ethyl acetate a19TuaIAZaNY ethyl acetate 7ildeesiuazinndaduda
MUMAU ﬁwms@m‘fqﬁmw:%mmﬁaag;'lwfiv'um'sa:mu ethyl acetate @28 anhydrous
sodium sulfate L&IYNNIILMBLIAINRZAIDEENUULAAANNGY 32 laaznauFIV8 (4-
(Methylsulfonyl)-N-phenyl)benzamide (8 or ll) WHN 251 mg (91.2 %) LLa:ﬁ'lmmnwﬁn%ﬂu
F1IRTAUNRUIZNING Ethyl Acetate-n-Hexane
'"H-NMR (DMSO-d,, ppm) :  3.29 (s, 3H), 7.13 (m, 1H), 7.37 (m, 2H), 7.78 (m, 2H),
8.08 (d, J = 8.5 Hz, 2H), 8.21 (d, J = 8.5 Hz, 2H),
10.47 (br, s, 1H).
“C-NMR (DMSO-d,, ppm):  43.49, 121.01, 124.72, 127.72, 129.33, 129.36, 139.51,
140.25, 143.92, 165.20.
HR-MS  Calcd for (M+H)  276.0694
Found 276.0692

NMAI8N N-Methyl-N-(4-(methylthio)phenyl)benzamide (9)

CH3
\”/© NaH then, CH | /©/ %

1) N-Methyl-N-(4-(methylthio)phenyl)benzamide
®

(quantitative)

82818 N-(4-(Methylthio)phenyl)benzamide (4) (105 mg, 0.43 mmol) 1w Dried N,N-
Dimethylformamide (2 ml) L&y Sodium Hydride (60%, 22 mg, 0.55 mmol) adluluansazane
wiour Stir te e skaudiu aum:ﬁa‘lajmmmﬁun@,ﬁuwaa’uaauﬁa Hydrogen (Aadu
Tussnaw (Dunadszanm 30 wifl) 9niudada Methyl lodide (102 mg, 0.72 mmol) a9l1l
Wae Stir msmaumﬁﬁqqu?ﬂ 40 °c \Juaan 2 Flue seliasnauiiuas ud23an Reaction
Mixture a3lwti 30 mi wazviasauf lduvnnsaiade Ethyl Acetate §19TUENTAZAY
Ethyl Acetate #i lddamiuaziindadummudien ﬁwmsgmﬁwﬁmwmmmﬁaagﬂi‘lwfu

§1382a18 Ethyl Acetate 6178 Anhydrous Sodium Sulfate W&V ITLRBLAIAITINRZANY

-14-



ar ﬂ‘; o lsl =l o v Aa nr g s
ONHULINANUNY mﬂuummmammaamﬂﬂﬂmf«gﬂﬂm‘lmmﬂuﬂ Column
Chromatography H1% Silica Gel NTIGANAzaUNFUITRING Ethyl Acetate uaz n-Hexane 11
#7871 1:5 1Iu Mobile Phase 3216 N-Methyl-N-(4-(methylthio)phenyl)benzamide (9) ]

anwusiduvasnadla Mindevden Wnin 114 mg (quantitative)

IR (neat), V¥max, cm’: 2954, 2924, 2854 ( V., aliphatic), 1644 (V.-o, amide),
1494, 1461 (Vi=c, aromatic).

'H-NMR (CDCI,, ppm) : 2.42 (s, 3H), 3.46 (s, 3H), 6.95 (d, J = 8.5 Hz, 2H),
7.08 (d, J = 8.5 Hz, 2H), 7.18 (m, 2H), 7.25 (m, 1H),
7.30 (m, 2H).

13C-NMR(CDCI3, ppm): 15.89, 38.56, 127.11, 127.36, 127.96, 128.83, 129.78,

135.99, 136.98, 142.15, 170.75.
HR-MS  Calcd for (M+H)  258.0953

Found 258.0945

IRFIGETEY 4-Fluoro-N-methyl-N-(4-(methylthio)phenyl)benzamide (10)

CHy
\"/O/ NaH then, CH | /O/ E

4-Fluoro-N-methyl-N-(4- (methylth»o)phenyl)benzanide
19

(quantitative)

8818 4-Fluoro-N-(4-(methylthio)phenyl)benzamide (2) (400 mg, 1.53 mmol) 4 Dried
N,N-Dimethylformamide (5 ml) L@% Sodium Hydride (60%, 92 mg, 2.30 mmol) 84111y
myazany wiauns Stir iialWasHaugniu auns:ﬁ"a"laimmmﬁaquﬁuWawaouﬁa
Hydrogen Aot wluansnay (Juaadszanm 30 wih) ETTICRICEY Methyl lodide (325 mg,
0.72 mmol) adluuaz Stir mwaw?i"lﬁﬁqmﬂgﬁ 40 °c lwen 2 Talus seldmsnauiugs
L&239in Reaction Mixture a9lusin 30 mi uazvhasuaufi leuyinnsaiadas Ethyl Acetate
f9FumIazans Ethyl Acetate 7ilddninuazinindsdudamuday ﬁﬁnﬁsgﬂﬁﬂﬁmw:
ﬂaomﬁaaglwgumsazmu Ethyl Acetate @28 Anhydrous Sodium Sulfate LEYINTMITERELEN
MMYNAZALBENUULAAA NG mmfuihmmau‘?imﬁamﬁﬂﬁu‘%qnﬁﬂﬂ‘l‘ﬁmﬂﬁﬂ Column
Chromatography #1# Silica Gel Affrarmongusznng Ethyl Acetate W&z n-Hexane 1
dadn 1:3 1Ju Mobile Phase 3216 4-Fluoro-N-methyl-N-(4-(methylthio)phenyl)benzamide
(10) Aflanwadnwsasnarla Findasdan siwin 421 mg (quantitative)

IR (neat), Vmax, cm’: 3059 ( Vc.u, aromatic), 2919, 2853 ( V.4, aliphatic), 1645

(Vi=0, amide), 1600, 1493, 1462 ( V.-, aromatic)
'H-NMR (CDCLl,, ppm) : 2.44 (s, 3H), 3.46 (s, 3H), 6.86 (dd, J = 8.7 and 8.7 Hz,
-15-



2H), 6.94 (d, J = 8.6 Hz, 2H), 7.10 (d, J = 8.6 Hz, 2H),
7.31 (dd, J = 5.4 and 8.7 Hz, 2H).

“C-NMR (CDCI,, ppm): 15.85, 38.67, 115.06 (d, J = 22.3 Hz), 127.17, 127.35,
131.21 (d, J = 8.5 Hz), 131.98 (d, J = 3.5 Hz), 137.32,
142.05, 163.39 (d, J = 250.3 Hz), 169.65.

HR-MS  Calcd for (M+H)  276.0858

Found 276.0850

NILAI8 N,4-Dimethyl-N-(4-(methylthio)phenyl)benzamide (11)

\"/O/ NaH then, CH_| /@/

N,4-Dimethyl-N-(4- (methyIthno)phenyl)benzamlde

(quanmallve)

fcane 4-Methyl-N-(4-(methylthio)phenyl)benzamide (3) (400 mg, 1.56 mmol) 14 Dried
N,N-Dimethylformamide (5 ml) L@ Sodium Hydride (60%, 95 mg, 2.38 mmol) adlulu
gsazany wiouns Stir e lWanswaudiu wns:ﬁo‘himmsné’amql.ﬁuwaa’naauﬁa
Hydrogen taduluasnan (Iunaszunm 30 W) ETICRIETY Methy! lodide (330 mg,
2.32 mmol) a9 lluas Stir mswauﬁ"lﬁﬁqmﬂgﬁ 40 °c \{wan 2 $alus seldasnauiuas
W§239in Reaction Mixture a9lwih 30 mi uazihasuaufildunrmsanadie Ethyl Acetate
d9TuENIRZaND Ethyl Acetate 7ildesiuazinindadumamuden ﬁwmigmfﬁﬁmﬁm
ﬁaamﬁaaq‘lwﬁv'umsazmn Ethyl Acetate @28 Anhydrous Sodium Sulfate LAY IIzINRELEN
AYNAZAIEANULLANAINUAK mmfuﬁﬂmwauﬁmﬁamv‘h’lﬁ’u‘%qw%ﬁmn‘l’ﬁmﬂﬁﬂ Column
Chromatography #14 Silica Gel fifidasaonauszning Ethyl Acetate Wz n-Hexane 1%
gad2w 1:3 1% Mobile Phase 2216 N,4-Dimethyl-N-(4-(methylthio)phenyl)benzamide (11) ﬁi’l
snwoiiwraamanla Sndesson vmiin 422 mg (quantitative)
IR (neat), Vmax, cm’: 3025 ( V., aromatic), 2919, 2852 ( V., aliphatic),
1639 (Vi-0, amide), 1493 ( V;-c, aromatic).
'H-NMR (CDCI,, ppm) : 2.27 (s, 3H), 2.43 (s, 3H), 3.45 (s, 3H), 6.95 (d, J = 8.6 Hz,
2H), 6.98 (d, J = 8.1 Hz, 2H), 7.09 (d, J = 8.6 Hz, 2H), 7.20
(d, J = 8.1 Hz, 2H). .
BC-NMR (CDCI,, ppm): 15.94, 21.49, 38.65, 127.14, 127.34, 128.62, 129.01, 132.99,
136.76, 140.01, 142.47, 170.79.
HR-MS  Calcd for (M+H)  272.1109
Found 272.1111
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n13 m%ﬂ&l N-Methyl-4-(methylthio)-N-phenylbenzamide (12)

0
/@ NaH then, CH,I O)LN/CH3
HaCo

N-Methyl-4-(methylthio)-N-phenylbenzamide
(12)
(95.7 %)

82A18 4-(Methylthio)-N-phenylbenzamide (4) (400 mg, 1.64 mmol) lu Dried N,N-
Dimethylformamide (5 ml) 1&x Sodium Hydride (60%, 80 mg, 2.00 mmol) aslUluasazane
wiouns Stir tie lWansuauEh Y wns:ﬁ"avlaimmmﬁ"mnqtﬁuwawamﬁa Hydrogen et
Tusswan (Juwnaidszanm 30 wif) TG Methyl lodide (300 mg, 2.11 mmol) 891/
uaz Stir mwauﬁ'lﬁﬁqmuqﬁ 40 °c 1{luam 2 $2lus seliEsnauduas ug139n Reaction
Mixture 891w 30 mi uazihansuaufildunnsanadis Ethyl Acetate §19TwaTazaNY
Ethyl Acetate fildeeiuasinndadudauday ﬁﬁﬂﬁgﬂm{wﬁaw'\]:%aotﬂﬁaag}i'lwﬁv'u
81382818 Ethyl Acetate @28 Anhydrous Sodium Sulfate LAI¥NIIZRELEIATINRZAY
2ANLULAAAINNAK mm‘fuﬁwmwauﬁmﬁamﬁﬂﬁu‘%qnﬁﬂU‘l‘ﬁmﬂﬁﬂ Column
Chromatography 1% Silica Gel Aiflevnasanorausznig Ethyl Acetate W&z n-Hexane 14
dadu 1:3 1Iu Mobile Phase 916 N-Methyl-4-(methylthio)-N-phenylbenzamide (12) )
snwaniuvsanails Fndossou hwin 405 mg (95.7 %)

IR (neat), Ymax, cm™: 3059, 3030 ( V¢4, aromatic), 2918 (V. aliphatic),
1639 ( Vc=0, amide), 1592, 1493 ( Vi -c, aromatic).

'H-NMR (CDCl,, ppm) : 2.41 (s, 3H), 3.38 (s, 3H), 7.00 (d, J = 8.6 Hz, 2H),
7.04 (m, 2H), 7.15 (m, 1H), 7.22 (d, J = 8.6 Hz, 2H),
7.24 (m, 2H).

“C-NMR (CDCI,, ppm): 14.99, 38.51, 124.78, 126.44, 126.82, 129.22, 129.39,

132.03, 141.08, 145.08, 170.04.
HR-MS Calcd for (M+H)+ 258.0953

Found 258.0956

NSLAIBA N-(4-Fluorophenyl)-N-methyl-4-(methylthio)benzamide (13)

Q/i Q NaH then, CH. O*@

N-(4-Fluorophenyl)-N-methyl-4- (me(hyllhlo)benzamide
13)
(70.0 %)

82818 N-(4-Fluorophenyl)-4-(methylthio)benzamide (5) (430 mg, 1.64 mmol) 1w Dried

-17=



N,N-Dimethylformamide (5 ml) L&y Sodium Hydride (60%, 97 mg, 2.42 mmol) aalulu
gazann wiaun Stir tielWansuaud i wm:ﬁﬂﬂmmmﬁamqtﬁuwaomamﬁa
Hydrogen 1At wlnansnagn ((Dwnadszunm 30 wifl) :niuIsds Methyl lodide (300 mg,
2.11 mmol) adluuaz Stir mwauﬁ"lﬁﬁqmuqﬁ 40 °c 1flwamn 2 Tl selwansnauifnes
L§39in Reaction Mixture aolwin 30 ml wazshansuanfildunyinsanadae Ethyl Acetate
aTuEnIazey Ethyl Acetate Ailddasiiuazinindodusmuiiay ﬁ”nmsg]m{wﬁm%:
waam‘éaag'lwfumm:mn Ethyl Acetate Y Anhydrous Sodium Sulfate L8N I3zIRELEN
AMAZALDDNULLAANNUAK mmfuﬁwmwauﬁmﬁamﬁﬂﬁu‘%qﬂ%‘[mu'l.’Emﬂﬁﬂ Column
Chromatography #1% Silica Gel fifldvnarmonanszning Ethyl Acetate Laz n-Hexane 1u
§ad% 1:5 I Mobile Phase 32l N-(4-Fluorophenyl)-N-methyl-4-(methylthio)benzamide
(13) Addnwoiuusamadla Sindassan simin 316 mg (70.0 %)

IR {(neat), Vmax, cm’: 3064 ( V.., aromatic), 2919 ( V.., aliphatic), 1639 (V¢-o,

amide), 1594, 1508 ( V.-c, aromatic)

'H-NMR (CDCI,, ppm) : 2.42 (s, 3H), 3.45 (s, 3H), 6.85 (dd, J = 8.5 and 8.5 Hz,
2H), 7.00 — 7.02 (m, 4H), 7.20 (d, J = 8.5 Hz, 2H),
“C-NMR (CDCI,, ppm): 14.96, 38.65, 116.15 (d, J = 22.6 Hz), 124.84,

128.44 (d, J = 8.4 Hz), 129.29, 131.75, 141.10, 141.21,
160.77 (d, J = 247.0 Hz), 170.06.
HR-MS  Calcd for (M+#H)  276.0858
Found 276.0856

MR8 N-methyl-4-(methylthio)-N-p-tolylbenzamide (14)
0

0 /©/ O then, CH| /O)\N/CHS
s
(8) CHs;

N-methyl-4-(methylthio)-N-p-tolylbenzamide
(14)
(87.7 %)

82818 4-(Methylthio)-N-p-tolylbenzamide (6) (420 mg, 1.62 mmol) 1w Dried N,N-
Dimethylformamide (5 ml) &3 Sodium Hydride (60%, 80 mg, 2.00 mmol) a4 lUluasazae
wiauns stir e lWan sty wns:fi’avlajmmmﬁamqtﬁuﬂawmuﬁa Hydrogen (iadi%
Iussnay (Juasndszunm 30 wf) OCRICH Methyl lodide (300 mg, 2.11 mmol) &9l '
Waz Stir msuau‘?ﬂ'lﬁ‘?‘iqmﬂnvﬁ 40 °c \Hwna 2 Talus seldmsnauduas udr3an Reaction
Mixture olwibh 30 mi uasshanswaldinvinsadase Ethyl Acetate 819TUasazaY
Ethyl Acetate #i lddeinuazsindadudanudey v‘hmsgmfwﬁmmmmmﬁaag;'lwﬁv'u
§1782878 Ethyl Acetate 698 Anhydrous Sodium Sulfate L&IIMITzIRBLIAITINRZANY
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a ﬂ‘: o i = o v a A‘ e a
gaNLUURINNINUNN mnuum’mmauﬁmaamm‘lmmqﬂﬂﬂ Ul’ﬂtﬂﬂuﬂ Column

Chromatography K% Silica Gel NAIAINAZANNINTZNII Chioroform Was n-Hexane i

gad1 1:2 1Iu Mobile Phase azlef N-methyl-4-(methylthio)-N-p-tolylbenzamide (14) ‘ﬁﬁ

snsuziuveanails finfessan hnin 389 mg (87.7 %)

IR (neat), ¥max, cm’"

"H-NMR (CDCI,, ppm) :

“C-NMR (CDCI,, ppm):

HR-MS

Calcd for (M+H)"

Found

3025 ( Vi, aromatic), 2919 ( Vi, aliphatic),

1639 (Vc-=0, amide), 1594, 1510 ( V¢, aromatic).

2.28 (s, 3H), 2.41 (s, 3H), 3.45 (s, 3H), 6.91 (d, J = 8.1 Hz,
2H), 6.99 (d, J = 8.5 Hz, 2H), 7.03 (d, J = 8.1 Hz, 2H), 7.22
(d, J = 8.5 Hz, 2H).

15.00, 20.92, 38.59, 124.77, 125.59, 129.36, 129.84, 132.21,
136.28, 140.86, 142.48, 170.03.

272.1109

272.1107

IRRTGETL N-methyl-N-(4-(methylsulfonyl)phenyl)benzamide (15 or Ill)

CH3 CHa

N-methyl-N-(4-(methylsulfonyl)phenyl)benzamide

(5 orm
(95.3 %)

HRUFIREaNY N-Methyl-N-(4-(methylthio)phenyl)benzamide (9) (88 mg, 0.34 mmol Tu
methanol 5 ml) AURNITAZAE Oxone® (699 mg, 1.14 mmol Tuti1 5 ml) Wipuns stir Lvalw

IHaNTN LTwa1 3 Flug La239in reaction mixture a9tz RIINENA MUY

MIFENAGE ethyl acetate AITURITAZANY ethyl acetate N ldensruazindaduad

muiay msgaifienznainieadluTuasnzans ethyl acetate 6t anhydrous

sodium sulfate LEIYINMITHRBLEIGMNRZALBBNULUANANNAY 32|16 N-methyl-N-(4-

(methylsulfonyl)phenyl)benzamide (15 or lil) ﬁﬁé?nwmuﬂwaamm'la 1aifi& shnnin 94 mg

(95.3 %)

IR (neat), Vmax, cm”

'H-NMR (DMSO-d,, ppm) :

“C-NMR (DMSO-d,, ppm):

HR-MS

Calcd for (M+H)"

2923, 2854 ( Ve, aliphatic), 1643 (Ve-o, amide), 1591, 1493
(Ve=c, aromatic), 1306, 1151 (Osop, sulfone).

3.17 (s, 3H), 3.41 (s, 3H), 7.25-7.35 (m, 5H), 7.43 (d, J = 8.6
Hz, 2H), 7.80 (d, J = 8.6 Hz, 2H).

37.90, 43.58, 127.48, 128.09, 128.28, 128.53, 130.21,

135.90, 138.10, 169.86.

290.0851
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Found 290.0844

AMILAIEN 4-Fluoro-N-methyl-N-(4-(methylsulfonyl)phenyl)benzamide (16) or VIil)

C|H3 (%H;,
N._O N O
HaC /O oxone®® rt HaCo /©/
S 5 ) o X,
. o0
(19 F

F
4-Fluoro-N-methyl-N-(4-(methylsulfonyl)phenyl)benzamide
(16 or Vi)

(quantitative)

HWRURNINZANY 4-Fluoro-N-methyl-N-(4-(methylthio)phenyl)benzamide (10) (209 mg,
0.76 mmol Tu methanol 10 ml) TUE38=a18 Oxone® (1405 mg, 2.29 mmol luti 20 mi)
wiauth stir il snsudhiu iuas 3 $2lus udr3an reaction mixture aslwiuazin
sINRUTlF T Iatade ethyl acetate a9TuaNIazany ethyl acetate fileesriuas
Tindedusamudiay v‘hmsg@ﬁﬂﬁm%:vxaamﬁaag1u°§uawsa:a1:J ethyl acetate @28
anhydrous sodium sulfate LEINNITLMABLEINITNRZAILEANULUAAANNAK 32 laaznaus
2172184 4-Fluoro-N-methyl-N-(4-(methylsulfonyl)phenyl)benzamide (16) or VIll) WUN 234 mg
(quantitative) URE¥NNSANNANT IUE TR ABNENTEWINY Ethyl Acetate-n-Hexane
IR (KBr), Vmax, cm’: 3092, 3036 ( V., aromatic), 2930 ( V.., aliphatic),
1662 ( Ve-o, amide), 1594, 1502 ( Ve, aromatic), 1295,
1149 (Osop sulfone).
'H-NMR (Acetone-d,, ppm) : 3.09 (s, 3H), 3.50 (s, 3H), 7.03 (dd, J = 8.9 and 8.9 Hz, 2H),
7.41 (dd, J = 5.4 and 8.9 Hz, 2H), 7.44 (d, J = 8.7 Hz, 2H),
7.47 (d, J = 8.7 Hz, 2H).
“C-NMR (Acetone-d,, ppm):  38.24, 44.29, 115.75 (d, J = 22.0 Hz), 128.15, 129.20,
132.15 (d, J = 8.9 Hz), 133.36 (d, J = 2.7 Hz), 139.52,
150.59, 164.22 (d, J = 248.8 Hz), 169.63.
HR-MS  Calcd for (M+H)  308.0757
Found 308.0768

MR8 N,4-Dimethyl-N-(4-(methylsulfonyl)phenyl)benzamide (17 or IX)

CHy CH,
N (0] N (o]
H3CJ /O/ oxone®, rt HaCo /O/
S ! : o X,
e O/S\O
11) CHj

CH;,
N .4-dimethyl-N-(4-(methylsulfonyl)phenyl)benzamide
(17 or IX)

(quantitative)

NRUE1INEANY N,4-Dimethyl-N-(4-(methylthio)phenyl)benzamide (11) (203 mg,
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0.75 mmol 1% methanol 10 ml) NUEINZAE Oxone® (1380 mg, 2.24 mmol 1%1,{’1 20 ml)

wiauny stir e lwasnauniu W 3 $2lue ud239n reaction mixture aslwinuazin

Nsnaufildunnnnsanaein ethyl acetate §19THETAZANY ethyl acetate Aleeaniuas

indedusmuiau ﬁwmsgﬂﬁwﬁmaa:momﬁaagjﬂwﬁu'umsazmﬂ ethyl acetate @2t

anhydrous sodium sulfate LEIYNNNTIERBLEIIYNRZAIDEENLLLANANNAK 2z laaznau

2VBI N,4-Dimethyl-N-(4-(methylsulfonyl)phenyl)benzamide (17 or IX) Win 227 mg

(quantitative) LRE M IANNAN D WA TR NENTEN Ethyl Acetate-n-Hexane

IR (KBr), Vmax, cm’ : 3092, 3025 ( V.4, aromatic), 2924 ( V., aliphatic), 1656
(Vi=0, amide), 15692, 1493 ( V-c, aromatic), 1295, 1150
(5502. sulfone).

'H-NMR (CDCI,, ppm) : 2.30 (s, 3H), 3.03 (s, 3H), 3.53 (s, 3H), 7.02 (d, J = 8.0 Hz,
2H), 7.20 (d, J = 8.0 Hz, 2H), 7.21 (d, J = 8.8 Hz, 2H), 7.80
(d, J = 8.8 Hz, 2H).

"“C-NMR (CDCl,-d,, ppm): 15.94, 21.49, 38.65, 127.14, 127.34, 128.62, 129.01, 132.99,

136.76, 140.01, 142.47, 170.79.
HR-MS Calcd for (M+H)* 304.1007

Found 304.1006

0”0

N/CHa
-~ oxone® rt. L
3 \S @ e 3 ;S\

N-Methyl-4-(methylsulfonyl)-N-phenylbenzamide

(18 or X)

(96.1 %)

WRURIIREANY N-Methyl-4-(methylthio)-N-phenylbenzamide (12) (322 mg, 1.25 mmol

14 methanol 15 ml) AURIIAZA1E Oxone® (2311 mg, 3.76 mmol 1%1{1 15 ml) w%’awﬁv’a stir
Walwmsnaudi wnan 3 5219 ud239in reaction mixture aslwinuasihasuaui
Iunvinnsaniacie ethyl acetate A19THETAZANY ethyl acetate #iladnsiuazindoduda
MURIAU ﬁﬂmsg@ﬁﬂﬁmﬁm:vxaqmﬁaaglwﬁv’umsazmu ethyl acetate @2 anhydrous
sodium sulfate LAIYNNNITLRBLDIITNREAEENUULAAANNAYK 3216 N-Methyl-4-
(methylsulfonyl)-N-phenylbenzamide (18 or X) Aiflanwmziiuwvasmanla lila siwin 348
mg (96.1 %)
IR (neat), Vimax, cm’ : 3059, 3008 ( V.., aromatic), 2919 ( V.4, aliphatic),
1645 (Ve=o, amide), 1591, 1493 ( Ve-c, aromatic), 1312,

1152 (Osop, sulfone).
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'H-NMR (DMSO-d,, ppm) :  3.16 (s, 3H), 3.38 (s, 3H), 7.16-7.29 (m, 5H),
7.50 (d, J = 8.0 Hz, 2H), 7.77 (d, J = 8.0 Hz, 2H).
“C-NMR (DMSO-d,, ppm):  38.00, 43.33, 127.11, 127.88, 129.52, 129.90, 141.84,
142.09, 144.51, 168.98.
HR-MS  Calcd for (M+H) 290.0851

Found 290.0847

Msasen N-(4-Fluorophenyl)-N-methyl-4-(methylsulfonyl)benzamide (19 or XV)

(0} 0}
/CH3 /CH3
O)k"‘ oxone®, nt. N
HiCo o -1 HaCo
S <j oo
F F
(13) N-(4-Fluorophenyl)-N-methyl-4-(methylsulfonyl)benzamide

(19 or XV)

(93.9 %)

HRUEIREAY N-(4-Fluorophenyl)-N-methyl-4-(methylthio)benzamide (13) (275 mg,
1.00 mmol 1u methanol 10 ml) TUE8zA1Y Oxone® (1925 mg, 3.13 mmol luiir 20 mi)
wiouns stir tialiansnaudhiu Wuas 3 92109 ud239in reaction mixture asluiuazyia
aIau il annsaiasy ethyl acetate §19TusNIazaY ethyl acetate Ailddesiuas
vindadummudney V‘hmig‘lm{’lﬁmw:mamﬁaagﬂwgumsa:mﬂ ethyl acetate 6128
anhydrous sodium sulfate L&YNMITEIRBLEIAINAzALEBNLLLANANNGY 3 ldaznaud
1132839 N-(4-Fluorophenyl)-N-methyl-4-(methylsulfonyl)benzamide (19 or XV) Wi 288 mg
(93.9 %) uasynnIanKandr luasazaaNENIINI19 Ethyl Acetate-n-Hexane
IR (KBr), Vmax, cm’: 3070, 3008 ( V¢, aromatic), 2913 ( V.4, aliphatic),
1636 ( V=0, amide), 1594, 1510 ( V¢, aromatic), , 1309,
1147 (Osop, sulfone).
'H-NMR (Acetone-d,, ppm) : 3.07 (s, 3H), 3.42 (s, 3H), 7.04 (dd, J = 8.7 and 8.7 Hz, 2H),
7.28 (dd, J = 5.0 and 8.7 Hz, 2H), 7.55 (d, J = 8.0 Hz, 2H),
7.80 (d, J = 8.0 Hz, 2H).
“C-NMR (Acetone-d,, ppm):  37.38, 43.16, 115.90 (d, J = 22.9 Hz), 126.76, 129.03,
129.35 (d, J = 8.5 Hz), 140.67, 141.77, 141.75,
160.82 (d, J = 245.2 Hz), 168.18.
HR-MS  Calcd for (M+H)  308.0757
Found 308.0764
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RRIGEY N-methyl-4-(methylsulfonyl)-N-p-tolylbenzamide (20 or XVI)

o (o}
/CH3 /CH3
/O/“\ N oxone®, rt. N
H3C\ HyC
S © 0
CH4 CH3
14) N-methyl-4-(methylsulfonyl)-N-p-tolylbenzamide
(20 or XVI)

(quantitative)

HFURNINZBE N-methyl-4-(methylthio)-N-p-tolylbenzamide (14) (270 mg, 0.99 mmol

14 methanol 10 ml) NUEIRZAE Oxone® (1925 mg, 3.13 mmol Twih 20 mi) wewrsa stir

Falwmsnaudniu Wwnan 3 92109 udh3ain reaction mixture aslwihuazbasnanii

InynIaRaca ethyl acetate §9TUaNTaZANY ethyl acetate A lddiuazinndaduda

AU v‘hms@'ﬂﬁ']ﬁawa:uaomﬁaagj‘lu%umm:ma ethyl acetate @28 anhydrous

sodium sulfate LEIINNITURBLDIIYINRZADBNUULAAANNGY 2z ldaznanFu1IVay N-

methyl-4-(methylsulfonyl)-N-p-tolylbenzamide (20 or XVI) Win 302 mg (quantitative) waz¥in

mwnw‘énfgﬂumsa:mUmamzwm Ethyl Acetate-n-Hexane

IR (KBr), Vmax, cm’: 3019 ( V., aromatic), 2924 ( Vi, aliphatic), 1645 ( Vc-o,
amide), 1605, 1513 (Ve-c, aromatic), , 13011, 1149 (Jsoy,
sulfone).

"H-NMR (CDCI,, ppm) : 2.23 (s, 3H), 3.06 (s, 3H), 3.40 (s, 3H), 7.07 (s, 4H), 7.52 (d,
J = 8.0 Hz, 2H), 7.77 (d, J = 8.0 Hz, 2H).

*C-NMR (CDCl,-d;, ppm): 19.94, 37.34, 43.16, 126.65, 127.05, 129.07, 129.77, 136.61,

141.60, 141.86, 142.00, 168.14.
HR-MS  Calcd for (M+H)  304.1007

Found 304.1008

NSLA383 N-(4-(Methylthio)phenyl)-N-pentylbenzamide (21)

H NaH then, CHa(CHz)al /O/N e}
N s
/©/ 0 1 H3C\S
H ~,
Cg

0 40 °c

(@) N-(4-(Methylthio)phenyl)-N-pentylbenzamide
(21)
(91.2 %)

8za18 N-(4-(Methylthio)phenyl)benzamide (1) (102 mg, 0.42 mmol) 1w Dried N,N-
Dimethylformamide (2 ml) L& Sodium Hydride (60%, 23 mg, 0.58 mmol) sl lussazae
wiauns stir tve s snaudin wns:'ﬁohimmme?omqtﬁuvdawamﬁa Hydrogen 1Aai%
Tussway (Jwnandszunm 30 wf) T TCRIE-TY lodopentane (130 mg, 0.66 mmol) 411

W Stir m*mauﬁ'lﬁﬁqmﬂgﬁ 40 °c 1Hwaan 2 T lus soldrInauiuad wa2A99LN Reaction
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Mixture 89lwiin 30 mi uazshasnauf ldunrmsanasa Ethyl Acetate 819U Iazay
Ethyl Acetate Aadmiuazinndsdummuiey ﬁ”umigmfﬂ?im%%:%aomﬁaagﬂwﬁ
81782818 Ethyl Acetate 8 Anhydrous Sodium Sulfate UM Imeslaaazans
2NUUUAAANNGY mmfummmauﬁmﬁamﬁﬂﬁu‘%qﬂ‘ﬁ%u'l’ﬁmﬂﬁﬂ Column
Chromatography H1% Silica Gel fififvhaza uHaNIz N3 Ethyl acetate uas n-Hexane T
§adm 1:10 4515 Mobile Phase 92167 N-(4-(Methylthio)phenyl)-N-pentylbenzamide (21) 713
snwosiuvoananla Mndassan siwin 121 mg (91.2 %)
IR (neat), Vmax, cm”: 2927, 2854 ( V., aliphatic), 1649 (Vc-o, amide),
1494, 1461 ( Vc=c, aromatic).
'"H-NMR (CDCI,, ppm) : 0.87 (¢, J = 6.9 Hz, 2H), 1.27-1-34 (m, 4H), 1.58-1-65 (m,
2H), 2.42 (s, 3H), 3.87 (t, J = 7.8 Hz, 2H), 6.93 (d, J = 8.4
Hz, 2H), 7.08 (d, J = 8.4 Hz, 2H), 7.16 (m, 2H), 7.22 (m, 1H),
7.28 (m, 2H).
“C-NMR (CDCI,, ppm): 14,16, 15.84, 22.58, 27.51, 29.23, 50.61, 126.97, 127.91,
128.28, 128.75, 129.56, 136.51, 137.01, 140.71, 170.40.
HR-MS  Calcd for (M+H)  314.1579
Found 314.1576

nMIlaIgN N-Benzyl-N-(4-(methylthio)phenyl)benzamide (22)

H\H/O NaH then, C_H CH Br /@

N 6 5

Hc\/©/ K [ )
s

lo} 40 °c
) N-Benzyl-N-(4-(methyithio)phenyl)benzamide

(22)
(78.9 %)

8za18 N-(4-(Methylthio)phenyl)benzamide (1) (111 mg, 0.46 mmol) 1w Dried
Dimethylformamide (2 ml) &% Sodium Hydride (60%, 28 mg, 0.69 mmol) a4l luansazans
wiouns Stir el sHauEn i wns:w’i’a"laimmsné?amqt.ﬁuvdawamﬁa Hydrogen \AnTn
Tuansnan (Lﬂunmﬂs:mm 30 mﬁ) %’mf?uﬁﬂau Benzyl Bromide (157 mg, 0.92 mmol) &3
1uuae Stir mmauﬁvlﬁﬁqmwgﬁ 40 °c 1w 2 Tlus seldmnsuifues uda3on
Reaction Mixture a3l 30 mi uazvhasuaudildunrinisaiadas Ethyl Acetate #1914
a38zany Ethyl Acetate fildenarinuassinndsdumeudey ﬁwnwsgm‘fwﬁm%:mamﬁa
a;\lﬂwﬁumsa:mﬂ Ethyl Acetate 628 Anhydrous Sodium Sulfate LRIYNMTIZRELAYIN
RZA1DEBNUULANANINAK mntfummswmn‘?im‘é‘amv’iwlﬁu‘%qwﬁm’lﬁmaﬁa Column

Chromatography W% Silica Gel NHAYNaza8HNINIEHING Ethyl Acetate Was n-Hexane 14

i



89821 1:4 1w Mobile Phase 926 N-Benzyl-N-(4-(methylthio)phenyl)benzamide (22) Hi3
anwuzidureanadla Findassan nin 120 mg (78.9 %)

IR (neat), Vmax, cm”" : 2953, 2924, 2854 ( V4, aliphatic), 1644 (V;-o, amide),
1494, 1455 ( Vi-c, aromatic).

"H-NMR (CDCl,, ppm) : 2.39 (S, 3H), 5.10 (s, 2H), 6.81 (d, J = 8.5 Hz, 2H), 6.99 (d,
J = 8.5 Hz, 2H), 7.16-7.38 (m, 10H).

“C-NMR (CDCI,, ppm): 15,54, 53.82, 126.60, 127.37, 127.78, 128.01, 128.41,
128.47, 128.70, 129.64,135.89, 137.01, 137.46, 140.47,
170.46.

HR-MS Calcd for (M+H)+ 334.1266
Found 334.1266

RRIGETIEY Ethyl 2-(N-(4-(methylthio)phenyl)benzamido)acetate (23)
(0}

BIN
N (0]
H NaH then, Ethyl 2-bromoacetate /©/
N H
BC\S
HaC

0 40 %

Y

o) Ethyl 2-(N-(4-(methylthio)phenyl)benzamido)acetate
(23)
(93.1 %)

8za18 N-(4-(Methylthio)phenyl)benzamide (1) (257 mg, 1.06 mmol) 14 Dried N,N-
Dimethylformamide (2 ml) &3 Sodium Hydride (60%, 64 mg, 1.60 mmol) sl lusnsazans
wiours stir e lWasuau Ty amm:ﬁ'o'l;immmﬁomqtﬁuwawamﬁa Hydrogen \Aadiu
Tuasnan (Lﬂunmﬂs:mm 30 mﬁ) ’al’m‘lfuﬁol,au Ethyl 2-Bromoacetate (271 mg, 1.62
mmol) a9 l1uas Stir mwauﬁiﬁﬁqmmgﬁ 40 °c i 2 $lus seldmnauiuas udade
In Reaction Mixture 89111 30 ml uazhasnaufildunvhmsaadae Ethyl Acetate §19%%
382818 Ethyl Acetate 7ilddnsiuasinndodudmudney ﬁ”nmi@lﬂ‘ti’\ﬁawa}:mamﬁa
ag‘lwfumsazmn Ethyl Acetate @28 Anhydrous Sodium Sulfate LRIIINITIZIRBLBNAITIN
AZAYRANUULAANNNAK mmfummwauﬁm?\auwv‘iﬂﬁu‘sqnﬁﬂulﬁnﬂﬁﬂ Column
Chromatography W% Silica Gel fifldvnaranurEuIzg Dichloromethane Waz n-Hexane
ludadu 1:2 1lu Mobile Phase 2216 Ethyl 2-(N-(4-(methylthio)phenyl)benzamido)acetate
(23) Aanwmziuvsamadla findassen vmin 240 mg (91.3 %)

IR (neat), Vmakx, cm’: 2954, 2924, 2854 (Vi., aliphatic), 1746 (Vi-o, ester),
1651 (Vi-0, amide), 1495 ( V-c, aromatic).
'H-NMR (CDCl,, ppm) : 1.29 (t, J = 7.1 Hz, 3H), 2.42 (S, 3H),
4.23 (q, J = 7.1 Hz, 2H), 4.56 (s, 2H),
7.05 (d, J = 8.8 Hz, 2H), 7.08 (d, J = 8.8 Hz, 2H),
258



7.19 (m, 2H), 7.27 (m, 1H), 7.35 (m, 2H).
“C-NMR (CDCI,, ppm): 14.14, 15.61, 52.28, 61.33, 126.79, 127.80, 128.79, 129.94,
130.62, 134.98, 137.45, 140.75, 161.01, 172.62.
HR-MS  Calcd for (M+H)  330.1164

Found 330.1165

ARRTGET I 4-(Methylthio)-N-pentyl)-N-phenylbenzamide (24)

0 /@ NaH then, CH_(CH,) | /@)kN/\/\/
H o
H C\ 40 “c
s
4) 4-(Methyithio)-N-pentyl)-N-phenylbenzamide

(24)
(92.7 %)

82818 4-(Methylthio)-N-phenylbenzamide (4) (400 mg, 1.64 mmol) 1w Dried N,N-
Dimethylformamide (5 ml) @& Sodium Hydride (60%, 80 mg, 2.00 mmol) a3 lluansazans
w¥auns Stir ihelWamsuaudhiY wns:ﬁ"ﬂﬂmmsné{ummﬁuﬂawmuﬁa Hydrogen et
Tusnsngy (Iwnatszanm 30 ki) 3NEu396Y lodopentane (400 mg, 2.02 mmol) &894
WAz Stir mswauﬁ'lﬁﬁqm%nﬁ 40 °c \fwam 2 Talus seldmnauifues ud23an Reaction
Mixture 83lusi 30 ml uasyasnani lduvnmIsiadae Ethyl Acetate §19Tuansazan
Ethyl Acetate 7ilddariuazinindedusamudey ﬁwmigm{wﬁmaamaomﬁaag;‘lwi?u
81382878 Ethyl Acetate @28 Anhydrous Sodium Sulfate L&2YNNIIzRELIAINAZAY
aanuuuamaawuéﬁ&ﬂﬁrnfuﬁwaﬂsmauﬁLwﬁauwﬁﬁlﬁﬁ%qﬂ§T@ulﬁbnﬂﬁﬂ Column
Chromatography H1% Silica Gel AfldrharaunENTEng Ethyl acetate W&z n-Hexane 14
fadau 1:8 151 Mobile Phase 9z1&" 4-(Methylthio)-N-pentyl)-N-phenylbenzamide (24) 713
snwosiuvoanala Findassan imin 478 mg (92.7 %)

IR (neat), Vmax, cm” : 3059, 3036 (V,.4, aromatic),
2952, 2918, 2857 ( Ve, aliphatic), 1639 ( Veo, amide),
1594, 1491 (Vi<c, aromatic).

"H-NMR (CDCI,, ppm) : 0.87 (t, J = 6.9 Hz, 2H), 1.31 (m, 4H), 1.62 (m, 2H),
2.40 (s, 3H), 3.89 (m, 2H), 6.98 (d, J = 8.5 Hz, 2H),
7.02 (m, 2H), 7.15 (m, 1H), 7.20 (d, J = 8.5 Hz, 2H),
7.23 (m, 2H).

C-NMR (CDCI,, ppm): 13,97, 15.30, 22.40, 27.33, 29.09, 50.62, 124.79, 126.49,
127.69, 129.13, 129.32, 132.60, 140.75, 143.71, 169.63.

HR-MS  Calcd for (M+H)  314.1579

~ Found 314.1576

6=



131@3838 N-Benzyl-4-(methylthio)-N-phenylbenzamide (25)

[0}
(0] Q NaH then, C H CH_Br /O)‘\N@
6 5 2
ﬁn - s
HiCo 40 °c
s
@) N-Benzyl-4-(methylthio)-N-phenylbenzamide

(25)

(quantitative)
a:mb 4-(Methylthio)-N-phenylbenzamide (4) (200 mg, 0.82 mmol) 14 Dried

Dimethylformamide (2 ml) L&y Sodium Hydride (60%, 40 mg, 1.00 mmol) adluluansazany
w¥aurh Stir el sHaLEIY wm:ﬁavlaimmmahm@;tﬁuv\lawamﬁa Hydrogen G
Tugnsuay (Hwasdszanm 30 wifl) :nindady Benzyl Bromide (200 mg, 1.17 mmol) &4
TJuaz stir msmauﬁ”lﬁﬁqmwgﬁ 40 °c Twiasn 2 Flus seldmanaufuss udadan
Reaction Mixture a3lwii1 30 mi uazvhasuanlduvinnnsaiade Ethyl Acetate 81954
g38za18 Ethyl Acetate #i lddaminuastiundadudaudiey ﬁ’lmsgﬂﬁwﬁmmmaomﬁa
agj‘lwi?umsa:mﬂ Ethyl Acetate @28 Anhydrous Sodium Sulfate L&IITNNTIZLRELENGIN
NZAIUAANUULANANUG ﬁnmfummmauﬁmﬁamﬁﬂﬁu‘%qwﬁml‘ﬁmaﬁa Column
Chromatography H1# Silica Gel fierarmnguIznNg Ethyl Acetate a2 n-Hexane 11
Fadm 1:3 151 Mobile Phase 92l& N-Benzyl-4-(methyithio)-N-phenylbenzamide (25) #ii)
snwoziuvsanadla Sndasson Hmein 245 (quantitative)
IR (neat), Vmax, cm’: 3059, 3025 ( V¢, aromatic), 2919, ( V., aliphatic),

1639 (Vi—o, amide), 1592, 1493 ( Ve-c, aromatic).
'"H-NMR (CDCI,, ppm) : 2.41 (S, 3H), 5.12 (s, 2H), 6.90-6.92 (m, 2H),

6.99 (d, J = 8.5 Hz, 2H), 7.09-7.12 (m, 1H),

7.14-7.18 (m, 2H), 7.22-7.26 (m, 3H),

7.26 (d, J = 8.5 Hz, 2H), 7.27-7.31 (m, 2H).

“C-NMR (CDCI,, ppm): 14.98, 53.99, 124.76, 126.60, 127.30, 127.59, 128.37,
128.42, 129.07, 129.46, 132.08,137.57, 141.18, 143.71,
169.89.

HR-MS  Calcd for (M+H)  334.1266
Found 334.1263

-



MILAT8N Ethyl 2-(4-(methylthio)-N-phenylbenzamido)acetate (26)
o

O
0 /@ NaH then, Ethyl 2-bromoacetate /O/LN A
" - HiCog o)
HAC H 9
4Crg
@

40 °c

Ethyl 2-(4-(methylthio)-N-phenylbenzamido)acetate
28
(62.3 %)

avay 4-(Methylthio)-N-phenylbenzamide (4) (400 mg, 1.64 mmol) 1 Dried N,N-
Dimethylformamide (5 ml) 1&3 Sodium Hydride (60%, 80 mg, 2.00 mmol) adtUluansazany
wiouns stir iialWasuaudiu wm:ﬁﬂﬁmmmzﬁmqtﬁuwawaouﬁa Hydrogen LAA1 %
Tugsuay (IwasUszanm 30 W) sniuiadia Ethyl 2-Bromoacetate (340 mg, 2.04
mmol) a9 luuas Stir mmawﬁ"lﬁﬁqmwgﬁ 40°c 1Innm 2 1l solimInsuiuss udais
11 Reaction Mixture 89111 30 ml uazhaswaufildunyinnsanadie Ethyl Acetate 819%M
813828t Ethyl Acetate Alasoiuaninndedudmuiay ﬁwms@mf'lﬁmw:momﬁa
ag;lwr?ummzmﬂ Ethyl Acetate @28 Anhydrous Sodium Sulfate L&§2¥IN1ITzIRBLEN62T
ATANUBDNULULAANNNAY mmfuﬁ']mswauﬁm‘éamﬁﬂﬁﬁqw%&[@zx'l,"ﬁmﬂﬁﬂ Column
Chromatography K14 Silica Gel fifieanaranunEuszni19 Dichloromethane W&z n-Hexane
ludadau 1:6 1% Mobile Phase vzl Ethyl 2-(4-(methylthio)-N-phenylbenzamido)acetate
26) fiflsnwuziwvounala findossou siAwin 338 mg (62.3 %)

IR (neat), Ymax, cm’ : 3059 ( V.4, aromatic), 2990, 2924, ( V., aliphatic),
1745 ( V-0, ester), 1644 ( V-0, amide),
1594, 1373 ( Vi=c, aromatic).
'"H-NMR (CDCI,, ppm) : 1.29 (t, J = 7.1 Hz, 3H), 2.41 (S, 3H),
4.23 (g, J = 7.1 Hz, 2H), 4.58 (s, 2H),
7.00 (d, J = 8.5 Hz, 2H), 7.14 (m, 1H), 7.18 (m, 2H),
7.24 (m, 2H), 7.26 (d, J = 8.5 Hz, 2H),
“C-NMR (CDCI,, ppm): 14.13, 14.92, 52.54, 61.29, 124.71, 126.88, 127.36, 129.24,

129.51, 131.11, 141.61, 143.97,169.07, 170.04.
HR-MS  Calcd for (M+H) 330.1164

Found 330.1169

8-



NSAILN N-(4-(Methylsulfonyl)phenyl)-N-pentyIbenzamide (27 or IV)

N.__O
/O/ Oxone(R) rt. HyC D/
O//S\\O

N-(4-(Methylsulfonyl)phenyl)-N-pentylbenzamide
(27 or IV)
(98.2 %)

WRURIIRZAE N-(4-(Methylthio)phenyl)-N-pentylbenzamide (21) (72 mg, 0.23 mmol
14 Methanol 5 ml) fUAN38za"8 Oxone® (708 mg, 1.15 mmol lwiih 5 mi) wiaurs Stir
Aalwansnaudnin Wwaa 3 219 ud239in Reaction Mixture aslwinuasihansuand
lauvinnsanaeas Ethyl Acetate faTuasazan Ethyl Acetate Tildemarinuasinindeduda
MuUSaU ﬁwnwsgmfwﬁm%:mamﬁaay;lu'fumsa:mﬂ Ethyl Acetate @28) Anhydrous

Sodium Sulfate LEINMIITTRBLOIAINRTADDNULLAAANNAY 32 16 N-(4-

v
ad o

(Methylsulfonyl)phenyl)-N-pentylbenzamide (27 or IV) fifianwmaiuvaanaila Lifid vimnin
78 mg (98.2 %)
IR (neat), Vimax, cm’ : 2954, 2924, 2854 (V.4, aliphatic), 1649 ( V.-, amide),
1591, 1492 (Vec, aromatic), 1460, 1377 (Ocr),
1311, 1152 (Osop, sulfone).
'H-NMR (DMSO-d,, ppm) :  0.82 (t, J = 6.7 Hz, 3H), 1.23 (m, 4H), 1.49 (m, 2H),
3.18 (s, 3H), 3.87 (t, J = 7.5 Hz, 2H), 7.23-7.32 (m, 5H),
7.40 (d, J = 8.5 Hz, 2H), 7.93 (d, J = 8.5 Hz, 2H).
C-NMR (DMSO-d;, ppm) : 14.08, 22.01, 24.12, 28.50, 43.52, 49.60, 128.12, 128.22,
128.39, 128.50, 130.08, 136.15, 138.36, 147.81, 169.61.
HR-MS  Calcd for (M+H)  346.1477
Found 346.1487

NMSIA8N N-Benzyl-N—(4-(methyIsuIfonyl)phenyl)benzamide (27 or V)

D/ Oxone(R) . N (0}
H3C\ Q/

(22) N-benzyl-N-(4-(methylsulfonyl)phenyl)benzamide
(28 or V)
(95.6 %)

WRUENIRTANE N-Benzyl-N-(4-(methylthio)phenyl)benzamide (22) (115 mg, 0.47 mmol
11t Methanol 15 ml) NUA5AZA8 Oxone® (1400 mg, 2.36 mmol luitn 15 ml) WiBUNI Stir
W lAa sHau AW Wwaan 3 33lud ud239in reaction mixture 89lusNUAZ IR IHENT

29.



LimIanasiy Ethyl Acetate 89T IaXY Ethyl Acetate #ildenrituasinndeduda
MUNIA ﬁﬂmsgﬂﬁwﬁm%:naamﬁaa;j'lwi?umm:mn Ethyl Acetate 628 Anhydrous
Sodium Sulfate L§IMITEMRBLIEIGIREABEBNLLLAAA NG 3 ldaznauiuITed N-
Benzyl-N-(4-(methylsulfonyl)phenyl)benzamide (27 or V) WUn 78 mg (98.2 %) Lflaﬁ’m’li@m
ss?ﬁ.n%ﬂumsa:muwam:vvm ethyl acetate-n-Hexane a:ﬁqwaaumm 152-155 ¢
IR {neat), Umax, cm’: 3055 ( Vi, aromatic), 2926 ( V.., aliphatic),
1648 (Vi-o0, amide), 1587, 1496 (Vi -c, aromatic),
1300, 1149 (Osoy, sulfone).
'H-NMR (DMSO-d,, ppm) :  3.13 (s, 3H), 5.18 (s, 2H), 7.21-7.37 (m, 10H),
| 7.35 (d, J = 8.7 Hz, 2H), 7.72 (d, J = 8.7 Hz, 2H)
"“C-NMR (DMSO-d,, ppm) :  43.44, 52.70, 127.46, 127.71, 127.99, 128.03, 128.32,
128.75, 130.42, 135.67,137.30, 138.23, 147.65, 170.12.
HR-MS Calcd for (M+H)+ 366.1164
Found 366.1168

MILaI8N Ethyl 2-(N-(4-(methylsulfonyl)phenyl)benzamido)acetate (29 or VI)

(0]

N
oo fig
— HiCo
HSC\S 5 o//s\\o
(23)

Ethyl 2-(N-(4-(methylsulfonyl)phenyl)benzamido)acetate
(29 or V1)

(99.3 %)

WRURNINZRE 2-(N-(4-(Methylthio)phenyl)benzamido)acetate (23) (210 mg,

0.64 mmol 1u Methanol 15 ml) AUEIAZAY Oxone® (2400 mg, 2.36 mmol lutin 15 mi)
wiaun Stir el snaudhiu um 3 $2lus wdh39im Reaction Mixture asluiuazii
snsufldanyinsatiadae Ethyl Acetate §19Tua3azany Ethyl Acetate Aileraasiuas
Hindeduimudey ﬁ'\ﬂwsg‘mm{ﬁﬁawm:v\mmﬁaa%ilwi?umsazmn Ethyl Acetate 9128
Anhydrous Sodium Sulfate L&INMIILMBLDITIWNAZALBENULLUAAANNGY 3216 Ethyl 2-
(N-(4-(methylsulfonyl)phenyl)benzamido)acetate (29 or VI) fifianwmiiuvaanarls lils
1niin 229 mg (99.3 %)
IR (neat), Ymax, cm” : 2954, 2925, 2854, ( Vi, aliphatic), 1744 ( Veo, ester),

1656 ( Vc=0, amide), 1592, 1493 ( V,-¢c, aromatic),

1311, 1151 (Osop, sulfone).
"H-NMR (DMSO-d,, ppm) :  1.19 (t, J = 7.3 Hz), 3.17 (s, 3H), 4.14 (q, J = 7.3 Hz, 2H),

4.65 (s, 2H), 7.28-7.30 (m, 4H), 7.33-7.36 (m, 1H),

230-



7.38 (d, J = 8.7 Hz, 2H), 7.80 (d, J = 8.7 Hz, 2H)

“C-NMR (DMSO-d,, ppm) :  14.25, 43.53, 51.81, 61.14, 127.94, 128.09, 128.41, 128.70,
136.70, 134.89, 138.45, 148.05, 169.08, 170.01.

HR-MS  Calcd for (M+H)  362.1062

Found 362.1047

NSLAI8N 4-(Methylsulfonyl)-N-pentyl-N-phenylbenzamide (30 or XI)

(o]
/J::::T/E\N”\\//“\V// oxone'®), rt. /J[:::TJK\N//\\//A\\//
—_— H,5C
-3 @ o @

(O 0}
(24) 4-(Methylsulfonyl)-N-pentyl-N-phenylbenzamide

(30 or XI)
(88.3 %)

WRURIIREANY 4-(Methylthio)-N-pentyl)-N-phenylbenzamide (24) (418 mg, 1.33 mmol
13 Methanol 15 ml) fiUA382a18 Oxone® (2460 mg, 4.00 mmol lutin 15 mi) wiawns Stir
alwasuaudniu uaa 3 92lue wd39in Reaction Mixture aslwsiuasthasnaad
Idnmsaiadae Ethyl Acetate §19Tuansazany Ethyl Acetate 7ilddnnrinusssinndeduda
MURINU ﬁwmigm‘fﬁﬁm%wmm'&'aag;'luﬁv'umsa:mrJ Ethyl Acetate 628 Anhydrous
Sodium Sulfate WEITNNTILRDLEIGINRZANBONULLUANANNGH 216 4-(Methylsulfonyl)-
N-pentyl-N-phenylbenzamide (30 or XI) ﬁﬁﬁnwmnﬂwaamm‘la lasa ‘L{W‘Iﬁﬁﬂ 407 mg
(88.3 %)
IR (neat), Vmax, cm'1 : 3059, 3008 ( V., aromatic), 2952, 2930,
2863 ( Ve, aliphatic), 1645 (Veoo, amide),
1594, 1494 ( V¢, aromatic), 1315, 1150 (5302, sulfone).
'"H-NMR (DMSO-d,, ppm) :  0.83 (t, J = 7.0 Hz, 3H), 1.26 (m, 4H), 1.50 (m, 2H),
3.15 (s, 3H), 3.83 (t, J = 7.5 Hz, 2H), 7.18-7.19 (m, 3H),
7.26-7.29 (m, 2H), 7.48 (d, J = 8.1 Hz, 2H),
7.75 (d, J = 8.1 Hz, 2H).
C-NMR (DMSO-d,, ppm) : 13.79, 21.82, 26.73, 28.44, 43.33, 49.43, 127.09, 127.77,
128.80, 129.43, 129.90, 141.70, 142.40, 142.85, 168.82.
HR-MS  Calcd for (M+H)  346.1477
Found 346.1476

-31-



NSLAI B3 N-Benzyl-4-(methylsulfonyl)-N-phenylbenzamide (31 or XII)

o
Oxone(R), .
N/\© -2 H3C
p
(25)

N-Benzyl-4-(methylsulfonyl)-N-phenylbenzamide
(31 or Xil )
(96.9 %)
NRURIIREAY N-Benzyl-4-(methylthio)-N-phenylbenzamide (25) (240 mg, 0.72 mmol

134 Methanol 15 ml) NU&1I8za1L Oxone® (1386 mg, 2.25 mmol ‘lui{’l 15 ml) wi"awﬁv’d Stir
Welwasuaudin waan 3 919 39 reaction mixture aslusinuazsiansnaud
dnyihnsanasay Ethyl Acetate 819TuaNIazae Ethyl Acetate i lddstiuasiiindaduda
AMURaUY ﬁﬁms@m‘fwﬁmaﬂ:'ﬂaomﬁaa;J;‘lwﬁv'umsa:mu Ethyl Acetate @28 Anhydrous
Sodium Sulfate L§YNMITERBLIGITATANBEENLULUAAANNGY 3216 N-Benzyl-4-
(methylsulfonyl)-N-phenylbenzamide (31 or XII) ?iﬁé’nwmnﬂumaommla laifid ﬁ’mﬁn 255
mg (96.9 %)
IR (neat), Vmax, cm’ : 3059, 3031 ( V.., aromatic), 2919 ( V., aliphatic),

1645 (Veo, amide), 1594, 1494 (Vi-c, aromatic),

1315, 1144 (Osop sulfone).
'"H-NMR (DMSO-d,, ppm) :  3.16 (s, 3H), 5.1 (s, 2H), 7.08-7.32 (m, 10H),

7.57 (d, J = 8.5 Hz, 2H), 7.77 (d, J = 8.5 Hz, 2H)
“C-NMR (DMSO-d,, ppm) :  43.32, 52.94, 127.15, 127.71, 127.89, 128.57, 128.59,

129.09, 129.64, 129.76, 137.77, 141.93, 141.94, 142.75,

169.29.
HR-MS  Calcd for (M+H)  366.1164

Found 366.1172

RETGETI Ethyl 2-(4-(methy|squonyI)—N-phenyIbenzamido)acetate (32 or XH)

Oxone(R), rt.
—_—_— H3C @

Ethyl 2-(4-(methylsulfonyl)-N-phenylbenzamido)acetate

(32 or Xn)
(70.1 %)

WRUR1INZRNY Ethyl 2-(4-(methylthio)-N-phenylbenzamido)acetate (26) (268 mg, 0.81 mmol
11 Methanol 15 ml) AUESAZANY Oxone® (1508 mg, 2.45 mmol Tuikn 15 ml) wipuna Stir
Walda i w3 5219 uda3an Reaction Mixture aslwiuasihansuayd

lenvnsanadan Ethyl Acetate fMITWENTATANY Ethyl Acetate 71 ldaasiiuaziiniaduei

39



REVRIopT ﬁﬂnnsgmﬁnﬁm%mmmﬁaaQ’lu’gumsa:am Ethyl Acetate 628 Anhydrous
Sodium Sulfate KEIYNMITLRBLDIGAINAZALBENULLAAANNGK 32 laaznauiLIVY
Ethyl 2-(4-(methylsulfonyl)-N-phenylbenzamido)acetate (32 or XIlI) WUN 206 mg (70.1 %) Was
SormImsaneandnlusmazaonauszning ethyl acetate-n-Hexane ﬁ]:ﬁf\gwaaumm
138-140 °c
IR (neat), ¥max, cm’: 3048, 3003 ( V., aromatic), 2980, 2918 ( V.4, aliphatic),
1751 (Ve-o, ester), 1642 (Vc-o, amide),
1594, 1494 (Vc-c, aromatic), 1309, 1150 (5302, sulfone).
"H-NMR (DMSO-d,, ppm) :  1.21 (t, J = 7.0 Hz), 3.16 (s, 3H), 4.15 (q, J = 7.0 Hz, 2H),
4.60 (s, 2H), 7.18-7.29 (m, 5H), 7.50 (d, J = 8.0 Hz, 2H),
7.79 (d, J = 8.0 Hz, 2H)
“C-NMR (DMSO-d,, ppm) : 14.25, 43.30, 51.99, 61.13, 127.27, 127.91, 128.19, 129.63,
129.87, 140.07, 142.27, 143.39, 169.27, 169.61.
HR-MS  Calcd for (M+H)  362.1062
Found 362.1071

NRRIGEEE 2-(N-(4-(Methylsulfonyl)phenyl)benzamido)acetic acid (33 or VII)
o o

’)ko/\ l/“\ OH
N O N o)
HsC /O e /©/
KN _— H3C\
55 i
29

2-(N-(4-(Methylsulfonyl)phenyl)benzamido)acetic acid
(33 or Vi)
(92.4 %)

HRURNIREANE ethyl 2-(N-(4-(Methylsulfonyl)phenyl)benzamido)acetate (29) (135 mg,
0.38 mmol 1 Ethanol 5 ml) fUEI8zaNE 40 % KOH (2 weia) wiauns Stir tieliasnes
i 1w 24 $2lu9 ud239n Reaction Mixture aslwihuazihaswsufildinvnisana
1) Ethyl Acetate §19Tusn3azany Ethyl Acetate Aladmiuaninndedudemusiau i
miqﬂﬁfwﬁmwmaomﬁaafij;lwr?umsazmﬂ Ethyl Acetate el Anhydrous Sodium Sulfate
udYMITTIBIIaINazaBaaNLLUANANNGY 32 ldaznauiunives 2-(N-(4-
(Methylsulfonyl)phenyl)benzamido)acetic acid (33 or VII) Win 115 mg (92.4 %) Lfiaﬁ’mﬁiv’m
nandnluasasaonENsznINg methanol—‘li’]) 3:TanaBUMAY 214-216 ¢

IR (neat), Vmax, cm’: 3440 (Vo.4), 3109, 3020 ( V.4, aromatic),
2922 ( Ve, aliphatic), 1740 ( Vi=o, acid), 1624 ( V-0, amide),
1591, 1495 ( Vc-c, aromatic), 1302, 1158 (5502, sulfone).
'H-NMR (DMSO-d;, ppm) : 3.17 (s, 3H), 4.57 (s, 2H), 7.26-7.30 (m, 4H),
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"“C-NMR (DMSO-d,, ppm) :

HR-MS

Calcd for (M+H)'

Found

7.33-7.35 (m, 1H), 7.37 (d, J = 8.7 Hz, 2H),

7.91 (d, J= 8.7 Hz, 2H), 12.98 (s, 1H ).

4355, 51.76, 127.82, 128.03, 128.37, 128.69, 130.59,
135.10, 138.28, 148.21, 169.93, 170.51.

333.0749

333.0751

HRRIGEEE 2-(4-(Methylsulfonyl)-N-phenylbenzamido)acetic acid (34 or XIV)

%

KOH, rt.
- H3C @

2-(4-(Methylsulfonyl)-N-phenylbenzamido)acetic acid
(34 or XIV)
(78.7 %)

WRURINZANE Ethyl 2-(4-(methylsulfonyl)-N-phenylbenzamido)acetate (32) (124 mg,

0.34 mmol % Ethanol 5 ml) AUENIRZANE 40 % KOH (2 noa) wiauna Stir tive lAansnas

W uan 24 $lu9 18239in Reaction Mixture 89 lwiuaz g Inau lauynnsana

78 Ethyl Acetate f19TUa1I8LaNY Ethyl Acetate i laaasiinuaziinfaduaiausau v

ms@ﬂﬁwﬁmwmmm?xaazjlwﬁ'umm:mn Ethyl Acetate @281 Anhydrous Sodium Sulfate

LEITNNITURBLAITNATANDDNLUUANANNGY 22 IaaznauduIve 2-4-

(Methylsulfonyl)-N-phenylbenzamido)acetic acid (34 or XIV) WHN 90 mg (78.7 %) Lﬁaﬁ”m’]i

ANHANTN lUEI8LAUNEN TN Dichloromethane—n-Hexane) '«J:ﬁqwaaumm 204-206 ¢

IR (neat), Vmax, cm’”

'H-NMR (DMSO-d,, ppm) :

“C-NMR (DMSO-d,, ppm) :

HR-MS

Calcd for (M+H)+

Found

3445 (V,.4), 3109, 3020 ( V.4, aromatic),

2919 ( Vi, aliphatic), 1754 ( Vi-o, acid), 1616 ( V¢-0, amide),
1589, 1497 ( Vi-c, aromatic), 1303, 1155 (5502_ sulfone).
3.17 (s, 3H), 4.57 (s, 2H), 7.26-7.30 (m, 4H),

7.33-7.35 (m, 1H), 7.37 (d, J = 8.7 Hz, 2H),

7.91 (d, J= 8.7 Hz, 2H), 12.98 (s, 1H).

43.55, 51.76, 127.82, 128.03, 128.37, 128.69, 130.59,
135.10, 138.28, 148.21, 169.93, 170.51.

333.0749
333.0751
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3. MINAFEBVYNS BV LINIINININY DY COX

! 4 v

Lo o ° [ . [ 23 [
MINAFBLONTHULINNTINNUVEI COX Tmam&wuﬁ benzanilide §ILAITHIU laU8

¥ a = A v a 73 a v A‘ =1 1]
TF5msiensy FuInslasiasdfidinseriamanseangndmeiaininning

Ujgamamalulad®rinw  gudiunisnssuuazinaluladfinwuismd (BIOTEC) 113

a a P a wa a
gmmmwmmaﬂ%’ﬂs:mﬂ%u DUWUNNALETY A.A88IRII 3. Unumil Iﬂﬂﬁ]ﬂ‘mﬁﬂ’ﬁﬂgﬂ

A Qs a
ulay Kirtikara (Kirtikara et. al, 1998; Kirtikara et. al, 2001) TIDVALWRANNIIVBI in vitro

Whole Cell Assay System 8329 30ANNENITNVBIFNIIHNNTTUHINTINUDEI COX-1

(1u COX-2 Knockout, Mouse Lung Fibroblast Cell Line) Laz COX-2 (1% COX-1 Knockout,

Mouse Lung Fibroblast Cell Line) Wisuiisuny Aspirin (Positive Control) was 0.1 %

“ ad ' ' A‘
DMSO (negative control) #375N170311 Gma‘lﬂu

1.

%1 COX-2 Knockout, Mouse Lung Fibroblast Cell Line %38 COX-1 Knockout,
Mouse Lung Fibroblast Cell Line uﬁtgﬂalu Dubelcco’ s Modified Eagle Meduim
(DMEM) ﬁfl Hygromycin B (200 mcg/ml), Non-essential Amino Acid (0.1 mM),
L-Glutamine (50 mg/l ), Ascorbic Acid (0.05 mg/ml) lLaz 10% Fetal Calf Serum
(FCs) ialifianuiduduas Cell Uszunm 1x10° cells/ml

e Cell Tudd 1 U501@3 100 mcliwell 83l% 96-Well Flat Bottom Tissue Culture
Plates w811 Incubated 7 37°C u Humidified Incubator &8 5% CO, 1ilu
i 72 Tl

19 Cell usinz Well ht FCS-free DMEM Medium aniudsi Cell luvinms
Preincubate 1u FCS-free DMEM Medium @9figsfiaznagay wiasavihazans
AlFazanasfiaznasoy)

ymsuen Medium aenluuazunuiiday FCS-free DMEM Medium Gafiansfias
nagay Miadrmazaufildarannansfissnasey) uaz Arachidonic Acid (AA)
luawaa gyt 20 meM

wsn Supernatants AMIATIIMIIINM PGE, las3T Radioimmunoassay
(RIA) B3016tmann137i PGE, 1w cell culture fiflansenacng luubs °H Labeled
PGE, lun319n3uny anti-PGE, Antibody

n3a329a3310 PGE,

1.

138979 Culture Supernatant AiLpnaanunNusa: Well 1usasain 1:10 e
DMEM  sniudowtsensazansfiadouiuianas 50 mo  ldlunses
Microcentrifuge 1W1@ 1.5 ml (@MIUN3@38y Blank WAld DMEM Y3113 50
mcL)

|3 anti-PGE, Antibody (RIA Buffer @9fia 0.1 mM Phosphate Buffer, pH 7.4 #i
1 0.9% Sodium Chloride, 0.1% Sodium Azide W8z 0.1% Gelatin) Y3u1a5 50
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mel a3l1 naaa Microcentrifuge Tudia 1

a 3 v L v v
13 “H-PGE, (1.12 mcci/ml) 1331935 50 mel avlUluasnaudnoeu vortex 1idn
% Wi Incubated i 4 °C Huiian 24 Talud MNRUINGN 2% Charcoal-

Dextran Suspension 1w RIA Buffer U3581@3 100 mcl a2z a3 Incubated 1 4 °C
datdwiian 15 win

WEnInaufildan Centrifuge i 4 °C awi32 3800 rpm Hwaan 10 Wil wdn
usn Supernatant DONUIHINNL Liquid Scintillation Cocktail lunaea
Microcentrifuge 211@ 1.5 ml naaalny Vortex ansuauliidnnu uaiiluiadn
Radioactivity (CPM) Tould1i6304 Scintillation Counter udheldusuiom
f1 % Binding of “H-PGE, W8y aMuduiunes PGE, ﬁgnm”woifu’luu@ia: Well
daly
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