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Facile Synthesis of 2-(p-Methylallylaminophenyl)propionic
Acid (Alminoprofen)

Hong Dae Choi, Ho Sang Yun, Byung Won Kang, Jung Joo Ma and Byeng Wha Son*
Department of Chemistry, Dongeui University, Pusan 617-714, Korea

*Department of Chemistry, National Fisheries University of Pusan, Pusan 608-023, Korea

Abstract—A new method for the synthesis of alminoprofen, which is a non-steroidal antiinflam-
matory agent, was described. B{hyl 2-phenyl-propionate(4) was prepared by Friedel-Crafts reaction
of benzene with ethyl a-chioro-o-(methylthio)acetate(1), followed by methylation and desulfurization
of the resultant ethyl 2-(methylthio)phenylacetate(2). Ethyl 2-(p-aminophenyl)propionate(6) was ob-
tained by nitration of (4) and successive reduction of ethyl 2-(p-nitrophenyl)propionate(5). Alminop-
rofen was synthesized by reaction of (6) with methallyl chloride, followed by hydrolysis of the
resultant ethyl 2-(p-methylallylaminophenybpropionate (7).

Keywords [] Alminoprofen, a non-steroidal antiinflammatory agent, Friedel-Crafts reaction, methyla-
tion, desulfurization, nitration, reduction, hydrolysis.

H]/\EI]EO]‘:*" AAGAF arylalkanoic acidﬁIIOIl
Z3l= 313152 phenylacetic acid®] H¥ T2E
ZspaA, JF}—:‘—J_EIQ} methylene group Atol) 3
717t EAEke 724 53E 7k Aoz A
v Scheme 1). ol5 3gE9) FAA F8F w0
AR W2 alkanoic acid groups A
F1E oz, oo BaIF T FAYol deiA
glem 7 Fo|H% Willgerodt-Kindler ¥F-Z 73}
acetophenone .2 §-¥] phenylacetic acidS f=3h=
uiijo] F2 olgE R gIchb

22} 71E YT o E ZloEA, W
Fazlo] date] A2 247 F EYE T U
g gl en? I olF otEA
$-2-A71 AFEA] arylbutyric acid -3} <Q) butibu-

=0
o T

w2 A o] AR

12

fen® 3} wlakE el 1-oxo-2-isoindolinyl ko] A%}
% arylpropionic acid #EA# 4! indoprofent %9
AZE g49Ye »as v ook

ANAME B g 258 29 AEAE-S viE
= alminoprofen(Scheme Iell4] R,=methylallyla-
mino, Ry=methy])*2] 3] AHLA]171 Az,
Scheme 119} AR o3t 2F SAIFES
s & 5 ddvlel Rk

o4 #

Al 9 7|17{—A]eke Fluka Chemicals Co.#} To-
kyokasei Chemicals Co.8) A &g AHg-3lgich §4-&
Gallenkamp §4&AAXZHE] AR T, o]
o3 2L SR st

IR 25 =82 Perkin-Elmer 1320 ~HESXE



2p- DYool o) ) 2 are] 13

CH,;—COOH

R1 R2

R; : One or more substituents on the
benzene ring

R; : One or two substituents at the
methylene group

Schemel

dlebE Abgste] £Aslgx, 'H-NMR A~dede
TMSE JWHEFEHZ 3o Bruker WP-80(80
MHz) =} Hitachi R-1500(60 MHz, FT) A% E 2y
El2 7] E319] 1, Mass A E 82 Hewlett-Packard
5970 GC/MS A|~"lo 2 RE] ot} AHAEnE
I H)E silica gel(kiesel gel 60, 70~230 mesh,
Merck)& AHg-3hgich

Ethyl 2-(methylthio)phenylacetate(2)2} A4 — =
27)5% ethyl a-chloro-a-(methylthio)acetate(1)
(1.52g, 9 mmole) &} ¥l 41(6 m/)§-Yoff Aol 2] SnCl,
(2.35g, 9mmole) & A3 A7}t 308 wutatsd
ok whg-Eol At 22 By, £35S Hesin
T HAOm) o2 FEeAn). fU39 &
NS gste] T4 MgSO,E 7 F38ha 71ts-23lqch

el

AFEAe BYPaele RN st Fa9
FAERAE QUh $5F 1 1.70g(90%)

IR(neat) cm™!: 1720(C=0)

'H-NMR(CDCl3) & : 1.25(3H, t, CH,CH,), 2.07(3
H, s, SCH;), 4.20(2H, q, CH,CH3), 451(1H, s, CH-
C00), 7.20~758(5H, m, arom). °]S A~HEF 4
olebe FRX)e} YA ch?

Ethyl 2-methylthio-2-phenylpropionate(3)2] #4
— A 471531 NaH(60% dispersion in mineral oil)
(280 mg, 7 mmole) 9] DMF(7 ml) &4 0T A 3}
FE(2) (147g, 7 mmole) ¢} DMF(12 ml)-24-& A
A8 Artsta, Aol FAF o 7px] ankst
Aok T2 A ukg-Eell Mel(1.04g, 7 mmole) &
7keted 3087t mukEE ok, AGslA Aol 40
2 adsigeh # gl 5% NH.CI25 m)&
23 dEHEQ0mIX2) R 2589} JHE2L &
Fe B2 AL, T4 MgSO.E A= F 744
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FE3ch AREAS AP IR0l (w8
o] FAle] fAEAHE Jelrh

TEF 1 142g(91%)

IR(neat) cm™!: 1715(C=0)

'H-NMR(CDCly) & : 1.27(3H, t, CH.CH>), 1.78(3
H, s, Ar-C-CHs), 1.98(3H, s, SCHj), 4.25(2H, q, CH;
CHs), 7.10~7.57(5H, m, arom).

Mass(m/z) : 224(M*), 177, 151, 121, 103, 77, 43.

Fthyl 2-phenylpropionate(4)2]| & —35-5(3)
(1.30g, 5.82 mmole)# ofd¥-+1(4.92g) 9] ZA4H(12

m)44-& A7 7P (4= 1 110~120C) szvb
stodck wREES AR08 Yrsla of7)e E(10
m!) ¥ CH,CL(20m)E B F7]8L o=z A7

shoich Ao {7)5& 23t 5% CHLCL
(0mIX2) 2 F&3tdct {71230 F298 T3l
4 MgSO, = Zzsty hsksFatdot AREds
ZPAZetE 2 (ulA) 3t =4
ik

TE§ 878 mg(85%)

IR(neat) cm™': 1720(C=0)

'H-NMR(CDCly) & : 1.20(3H, t, CH,CHy), 1.50(3
H, d, CHCH,), 3.71(1H, q, CHCHy), 4.12(2H, q,
CH,CH,), 7.18~7.50(5H, m, arom).

Mass(m/z) : 178(M™), 150, 133, 105, 77, 63, 51.

Ethyl 2-(p-nitrophenyl)propionate(5)2| &M —65
% AAH4 ml) 3} AgEAH4 ml) o] FARS 10C2
ZrstaL o37]el #3HE(4) (2.0g 11.24 mmole)& A
A3 7ishedl, ojw bS] XEE 20T o3kR
AA ek F2AA AGHA 2417 wuksigdc
5 WF@5mDe] X SHE(5mIX2) 2
35, F&9E E3 NaHCO; &2 FA4o|
A ‘ﬂ‘—i?f}—l— ] A7 E2 AASc.

4= MgSO.2 ZA=zsta 3heksE3tedc)
%@ﬂi“}illﬂﬂ(bxﬂ)ﬁ}"# 32
a3ojt}.

T58 © 1.48g(59%)

IR(neat) em™! : 1720(C=0), 1520 and 1340(NO)

'H-NMR(CDCly) & : 1.22(3H, t, CH,CHj), 1.54(3
H, d, CHCHs), 3.83(1H, q, CHCH,), 4.16(2H, q,
CH,CH,), 7.28~8.27(4H, m, arom).

Mass(m/z) : 223(M™), 170, 150, 134, 104, 78, 51,
29.
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Ethyl 2-(p-aminopheriyl)propionate(6)2| #Hd—
Kuhn®] W7o E8)A J3lsick 3gE(5) (148g,
6.64 mmole) 3} ool Et(14g) 2 CaCl(630 mg) 2]
8% ovr& (50 m)) £-H-& 3X7F FFAFH) ubE
A Ago g Yzt F71E8S 74 Az
Ad-E FhsEsle] FE ARE g B&
X3, CHCL(10 miX2) 2 F&3 9} 24L& 7
MgSO,2 Z=zsti steEatdel AFEAS 7
HIAZefE A (Al ZAIE =2 1) 8l 74
o Arrt £ FAERE 2%k

55 923 mg(72%)

IR(neat) cm™! : 3360 and 3340(NH), 1710(C=0)

'H-NMR(CDCly) & : 1.20(3H, t, CH:CHs), 1.44(3
H, d, CHCH,), 3.25(2H, s, NH,), 347(1H, q, CHCH3),
4.10(2H, g, CH,CHy), 6.38~740(4H, m, arom).

Ethyl 2-(p-methylallylaminophenyl)propionate(7)
o| & - 3}3+5-(6) (868 mg, 4.5 mmole) F methal-
lyl chloride(408 mg, 4.5 mmole)9] oet&-(5ml) £
ool NaHCO;(378 mg, 4.5 mmole)E 7}sted 6A]7}
BFAH ) WHdg Ao YA &, o33t
o AbsEEiddcl AREAS AYPAReiE L
A(PA)ske] T FAFEAQ H3E(T) 7 ethyl
2-[p-di(methylallyl) aminophenyl Ipropionate(9) &
29t

setE (7);

55 [ 567 mg(51%)

IR(neat) cm™!: 3400(NH), 1710(C=0)

'H-NMR(CDCl,) § : 1.20(3H, t, CH,CH3), 1.46(3
H, d, CHCH,), 1.78(3H, s, CH,=C-CHs), 3.58(1H,
g, CHCH3), 3.65(3H, s, CH.-HN), 4.10(2H, g, CH;
CHs), 4.72~5.14(2H, m, CH,=C), 6.36~7.42(4H,
m, arom).

Mass(m/z) : 247(M*), 206, 174, 132, 91, 77, 29.

BRE (9);

58 75mg(11%) [based on compound (6)]

IR(neat) cm™!: 1715(C=0)

TH-NMR(CDCl;) § : 1.21(3H, t, CH,CH3), 1.43(3
H, d, CHCH,), 1.73(6H, s, CH,=C-CH;X2), 3.57(1
H, q, CHCHy), 3.79(4H, s, CH,-NX2), 4.10(2H, q,
CH.CHy), 4.60~5.03(4H, s, CH,=CX2), 6.38~7.37
(4H, m, arom).

Mass(m/z) : 301(M*), 228, 186, 172, 132, 103, 29.

2-(p-Methylallylaminophenyl) propionic acid (Al-
minoprofen) (8)2] B — -0l 3gE(7) (473
mg 190 mmole)8] o3 ml)&Ao]| g4t
(0.25 ml)-& A7}ska, 3087t kg ¥ ZhesSshod
3E(7) 9 Jarde A%tk F4ard st KOH(534
mg, 95mmole)2] E(3m) % wWiekE(6m)e &
FES 3417 7FA (825 [ 70~80C) muksksdch
Rhg-Eo 1N-94H8 718t pH=4~5% AT 3
A 220mX2)2  FEIPh F=4
MgSO,2 #zxsta ZAshsFslart. 2454 L cye
lohexane 2.2 | AAste] HAAHE At

FEE 1 295 mg(71%)

mp : 105~106C(lit.¥ 107T)

IR(KBr) cm™!: 3620~3120(0OH and NH), 1665
(C=0)

IH-NMR(CDCl3) & : 145(3H, d, CHCH3), 1.77(3
H, s, CH,=C-CHs), 3.60(1H, q, CHCH,), 3.65(3H,
s, CH,-HN), 4.76~5.20(2H, m, CH,=C), 6.38~7.31
(4H, m, arom), 10.81(1H, broad s, COOH).

zn o g

Ethyl 2-phenylpropionate(4)—SnCl, &3} WAl
3} 331E(1) 9] Friedel-Crafts ¥H-3-0 238 dojxl
AAE(2)ol NaHe} MelE 7}slo] wbgA17 2524
AAFE(3)E Aok 'H-NMR 2#Egd 28,
S22l E 8451 ppmell4]  vEhd  methine
proton®] s} AASHE a2dAl HFEQ) A=
51.78 ppmel| 4] methyl proton®] =z} U=
1}e}yk7) o) benzylic position®] methylation® G55
sl 3E(3)Y old¥dI 24 EFE
2 127} AHdsle2 A 294 desulfurizatione] o
ol d AA4E(4)7F dojxth 'H-NMR Z¥EZ |
o)&ia, 351E(3) A= 61.98 ppmoll4] et me-
thylthio”]o] 43H= methyl proton®] =7} 2=
3 3EE(4) o A+ 63.71 ppmol 4] methine proton
9 #zm7} AR A5EHUC

Ethyl 2-(p-aminophenyl)propionate(6) — &4H& ©]
2% Wk e]ol &} nitration HH-CBA, 3E
(4) AT} Fike] E4ild A3 71EtE 25F
20T o]&t2 A5 Al 222k wksled A FGE(S)
& gk o] HFE(5) otdE% ¢ CaCl9 ol
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I i) NaH,
CHs SnCl, ?CH} H)Mel OCH}
+ C1-CHCOOC Hs  —» -CHCOOC ,Hs -g COOC ,Hs
1 2 Hs
6'5% HNOj, Zn, CaCl,,
Zn-AcOH onc-H,50, 78% EtOH
— CHCOOC,Hs 2% 0N HCOOC Hy 22220
CHy Hy
4 5

H2N© HCOOC ,Hs
H

6
i) HC1, Et,0,
i1) KOH,
MeOH-H,0,
iii) HCY.

8

methallyl c-hloride,

L0 e CH,=C CH2 HN-@—%HCOOQHS

CH2=C—CH2—HN©-q
¢H, C

HCOOH
Hs

Schemell

g 2olS 3217 FFHAFI =R AAFE(6) S IS
T 9lgich #3HE(6) 'H-NMR ~¥ o) oy
83.25 ppmoll 4 2HES] o}9l proton?] =7} el
Aoz vy, IREAAEH e dFgolnle] &5
7} 33603 3340 cm ™'l A ZHzF BE=|gc)

Alminoprofen(8) — - 3t43} o4 key-interme-
diateol| siedst= 3}3HE-(6) 3 methallyl chioride]
W&o 2 3E N-moncalkylation® #3-E(7)7 N-
dialkylation® 3}312(9) (Scheme I 7} 2t 1o)
ek IR ~HE3 o oJ3hd #gE(7)-% 3400 cm !
ol A ojFoln e Frdrt #S5EHUh 'H-NMR =
HEYo| w2, 3}3HE(7) ol A= 83.65 ppmell A 3
H¥-(CH:-HN) 9] =7} gl il e 2 vehds 355
(9) ol A+ 83.79 ppmell 4] 4HE-(CH,-N-CH,) 9] =
b ez et SE(N)S daldies
utE 3 o7l skpRe A7) 224 alminoprofen(8)
o] dejzgch ey FAFE(DE Ao A
FAATIE AGES A9 9E § fddh

o]atell A 449 3HE-2 IR, 'H-NMR, Mass 5l
o8 2 FzE AAsch alminoprofens] ok
i EA<el gAHo 24+ B. Dumaitre 592] ubo]
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(CH,=C-CH, )2~N‘© H-COOC5Hs
CHy Hy
9
SchemelIll

9)+d), o]+ o7 WAE A*A =2 p-chloronitro-
benzene 3= p-nitrophenylacetic acid& FUHEAZ
o] &3h= Zlo|c) vt £ €hH-2 wiAl#} chloride
Sega(1)e 2EA=R 3lod key-intermediated)
33E(6)S I ¥, methallyl chloride°ﬂ 28k
815(6) 2] N-alkylations} 78315 7
F 54 3¢ FEIdor, Hubdez u
-z 7o) &3bsta uk-EA o] @53 AAHS 7Rk

2 =

W A5} chloride #3H8(1)9) Friedel-Crafts ¥H-g,
benzylic position®] methylation, 314 desulfuriza-
tion®. Z5-¥] ethyl 2-phenylpropionate(4)3 A3t
93, 33E(4)9 nitration® FAukgol 2)s}ed

key-intermediateq! ethyl 2-(p-aminophenyl)propio-
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nate(6)& FA3tHc}t. 33HE(6)3} methallyl chlo-
ride2}e] uk-gof 2]g N-alkylations} 7}5Es1E A
fr3te] E3 313H8-9l alminoprofen(8)-& 7}H A

44T 4 ek
g o
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