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Synthesis of 2-Aryl-5-benzoxazolepropionic Acid Derivatives as
Antiinflammatory Agent
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Abstract—A facile synthesis of 2-aryl-5-benzoxazolepropionic acid derivatives(10a-d), which are
potent antiinflammatory agent, is reported. Methyl a-(p-hydroxyphenyl)propionate(5) was prepared
from Friedel-Crafts reaction of isopropoxy benzene with methyl a-chloro-a-(methylthio) acetate(1),
followed by desulfurization, methylation and clevage of ether bond. Compounds(10a-d) were made
from(5) by a sequence of nitration, reduction, formation of benzoxazole ring, and hydrolysis in good

yields, respectively.

Keywords [J 2-Aryl-5-benzoxazolepropionic acid, Antiiflammatory agent, Methyl a-(p-hydroxyphe-
nyl)propionate, Friedel-Crafts reaction, Metyl a-chloro-a-(methylthio)acetate, Desulfurization, For-

mation of benzoxazole ring.
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31932, '"H-NMR 2% E 3]-2 tetramethylsilane-& W
N 2822 e Hitach R-1500(60 MHz, FT) A
HEZvEelz 7| Es9c). MS 29 =32 Hewlett-
Packard 5970 GC-MS A" e 2 Be] dgic) TLC
= silica gel 60 Fyo] Zelrgahg o] 431913,
TLCAZE+ AejA 2 [, Ao & Faldigic). 2
gl a2 vlE 713 9]+ silica gel(Kieselgel 60, 70~230
mesh, Merck)E A3}l chloride 33HE(1)2
A 52} el Wb SASkehY

Methyl a-methylthio-p-isopropoxyphenylacetate
)2} &4 - A 27])FF 0T o)A isopropoxybenzene
(264 mg, 1.94 mmol) ¥ 33HE(1) (300 mg, 1.94
mmol)®] CH,CL(5 ml)&e] SnCL(506 mg, 1.94
mmol)E A413] A7psta, ALafA 30% et
o} yhgodo)] &ke] E& X3 f713S FE ¥
T3S CHCLG mX2)2 &3k #7153
298 il ¥ MgSO.E AZF 7123y
o AFES APIZvETHI(E7]EH WA
slod A9 e A EAL At

FE-4 419 mg(85%)

IR(neat) cm™*; 1720(CO),

'H-NMR(CDCL) &: 1.32(6H, d, J=5.8 Hz), (CHa).
CH), 2.06(3H, s, SCH,), 3.73(3H, s, COOCH,), 4.22
~502(1H, m, (CH..CH), 445(1H, s, CHCOOQ),
6.83(2H, d, J=8.8 Hz, ArH), 7.352H, d, J=8.8 Hz,
ArH).

MS m/z(rel. int.): 254(M*, 7), 207(21), 165(65),
137(100), 121(12), 77(19), 43(23).

Methyl p-isopropoxyphenylacetate(3)2] &M — 3}
3HE(2) (700 mg, 2.76 mmol)¢} o} AR I(2.30g)
Z2AH7 m)9] EFYE 17wyt #F3tsc) ks
A& Ao YAF A, o7]e] E(10m) ¥ CH,
CLAOmHE 33 F71E8 AFAIASL o
ZHE #715E £2% §F 5% CHLL(10 mi X
D2 FEsd #7133 2298 Yako 4
MgSO.2 =¥ o Astst 491 X3
AFES ZYazrteE T 9(A7/)47): n-hexane/
ethyl acetate=4/1)3}e] F42] ¢ A} A2 9]
o}

45-8; 533 mg(93%),

IR(neat) cm™"; 1730(CO),

'H-NMR(CDCL,) &; 1.32(6H, d, ]=6.4 Hz, (CHa).

CH), 3.36(2H, s, CH,COQ), 3.68(3H; s, COOCH,),
4.22~4.82(1H, m, (CH,).CH), 6.82(2H, d, J=8.8 Hz,
ArH), 7.19(2H, d, J=8.8 Hz, ArH).

MS m/z(ret, int): 208(M™*, 42), 166(98), 149(27),
121(12), 107(100), 77(95), 43(76).

Methyl a-(p-isopropoxyphenyl)propionate(4)2] &}
M—AL7FF 0ClA sodium hydride(60% dis-
persion in mineral oil, 148 mg, 3.70 mmol)2] DMF
(2 ml)-&-<4 ¢l 3+3H2(3) (728 mg, 3.50 mmol)2] DMF
(@ m)§A& AA3] 78k, 4 o] FAE o
742 amkslgch S EollA ¢ke] u-g-9Yo| methyl
iodide(497 mg, 3.50 mmol)E X A3} 7}slxz 308 X
uigE Ao A 1417 o] mubstgin) § 4hg- ol
5% NH,CI(10 m))& 23 e 210 mIX2)E &
gk oHEFE FR0mHE AH3L FF
MgSO.2 Az ¥ 3beFssdch 78S 2
=z 2o}e 78] 9(37)L9): n-hexane/ethyl acetate
=4/D)E At T oA £HE Asch

+E5-5; 637 mg(82%)

IR(neat) cm™%; 1720(CO),

'H-NMR(CDCly) 6; 1.31(6H, d, J=6.4 Hz, (CHa).
CH), 147(3H, d, J=7.0 Hz, CH(CHyCOO), 344~
4.03(4H, m, CH(CH;)COOCH,), 4.24~4.82(1H, m,
(CH.).CH), 6.81(2H, d, ]=8.8 Hz, ArH), 7.20(2H, d,
J=88Hz, ArH).

MS m/z(rel. int.): 222(M*, 12), 180(12), 163(10),
121(100), 91(32), 77(22), 27(20).

Methyl o-(p-hydroxyphenyl)propionate(5)2| &
—Al2olA] 31§E(4) (526 mg, 2.37 mmol)2] wiAl
(6 ml)8-990l TiCL(B99 mg, 4.74 mmol)E Hr}s}l,
Algste] o] E3hlg 8AIF wubsgich whE-<ie
EH15m)E 831 57138 FEE o, 75 W
AT mIX2) 22 F&34ct {71534 2498 ¢
&lo] T MgSO.E Az ¥ AsSF3iic
AFEE A ARmE Y (H /)& | n-hexane/
ethyl acetate=4/1)Z HAI3te] FH¢] 294 3
< 49k

455 358 mg(84%),

IR(neat) cm™Y; 3400(0H), 1700(CO),

'H-NMR(CDCl,) 8; 1.47(3H, d, ]J=7.0 Hz, CH(CH>
C00), 3.40~3.98(4H, m, CH(CH;)COOCH.), 5.18
(1H, s, ArOH), 6.76(2H, d, J=8.8 Hz, ArH), 7.18(2H,
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d, J=9.4 Hz, ArH).

MS m/z(rel. int.); 180(M*, 22), 149(2), 121(100),
93(12), 65(10), 39(15).

Methyl 2-(4-hydroxy-3-nitrophenyl)propionate(6)
9| #}4 —5~10C¢l A F3HE(5) (1.0 g, 5.56 mmol) 2}
Z2AH6m)S] Yo 12N-AAH1L7 m)E A48
A7psta 3048 wuke ¥, Adsle] &xE —10~
—15CE J5a 4 308 o mabslgcl ukgodel] &
(20 m)& £% CHCLA0O mIX2)2 g F23)ic) &
20g 4] Fuh7hx T2 A)H 5T, $5 MgSO:
2 Az3 o APeSeig A58 2Yaz
w272 (A7) &) | n-hexane/ethyl acetate=2/
DE AAst d ke 0 At BAL Aok

555 1130 mg(90%)

IR(neat) cm™'; 3270(0H), 1725(CO), 1530 and
1320(NO),

'H-NMR(CDCly) &; 1.52(3H, d, J=7.0Hz, CH
(CH9COO0), 3.50~4.00(4H, m, CHCOOCH;), 7.07
~8.09(3H, m, ArH), 10.50(1H, s, Ar-OH).

MS m/z(rel. int.); 225(M", 15), 182(2), 166(100),
120(37), 91(24), 65(24), 39(15).

Methyl 2-(3-amino-4-hydroxyphenyl)propionate
M2 &4 —31318(6) (1.77 g, 7.87 mol), ojedFt
(1.7 &) % CaCly(873 mg)®) 78% ol &+-&(56 mJ)§-4-&
3AZE FRAIZACE W AS Ao 2 Y7 F
718& AFA AL A& AkEEsisich Loizl
At E(12 m)S 32 CHLLI0 mIX2)E 35
stdch 24 F5 MgSO,2 A2 F 2t
53tk AFES 2P AR AR 2 (AN S
: CHCly/ethyl acetate=1/1)2 A3l 14 %2
FA edy BAS I

58 1289 mg(84%),

IR(CHCls) cm™*; 3520~3080(NH and OH), 1705
(COy),

'H-NMR(CDCly) §; 144(3H, d, J=70Hz, CH
(CH»CO0), 325~4.32(2H, m, CH(CH;)COO and
OH), 3.65(3H, s, COOCHy), 3.94(2H, s, NH,), 6.60
~17.29(3H, m, ArH).

MS m/z(rel. int.); 195(M~, 46), 136(100), 119(24),
91(27), 36(24).

Methyl 2-aryl-a-methyl-5-benzoxazoleacetate(9)
o skgtdE —A27)F F 0T 3HE(7) (32
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2~5.45 mmol) <] pyridine(3~5 m/)-§-o of] v} 3= Ak
chloride(3.22~5.45 mmol)& 4 A3] 7}g & 1X|7}
7HA(S8-LE: 100~110C)Tubsl ). Heral uhS
o o 2 BE pyridined A 7}3}ed crude amide(8)%
dgjc}t. Dean-Stark water separatorE o]-$3}o] 3
FE(8)7 p-TsOH(E~7 mmol)2] W A(25 m)L&-H-&
8A17} #5-3t¢d ) Wb 4-& NaHCO(10 ml) ¥ B2
AH3a, f71E3E 75 MgSO.2 71=3 th, 3
5F3te deil AFES AHAIS 3§E(9a-d)
2 44

Methyl 2-phenyl-a-methyl-5-benzoxazoleacetate
(92)— 3}3HE(7) (558 mg, 3.97 mmol), benzoyl chlo-
ride(774 mg, 3.97 mmol) ¥ pyridine(3 m)Z €
crude amide(8a)E 2<%ich. 3}3E(8a), W A(25 m)
2 p-TsOH(1.05 g, 5.5 mmol)ZF-E A% AALS
A A 2ele 2RI (H7049): CHCly/ethyl acetate
=3/l ZHE] ed AL A3tk

£E5. 781 mg(70%),

IR(CHCl:) em™; 1720(CO),

*H-NMR(CDCl,) 8; 1.57(3H, d, J="7.6 Hz, CHCH»)

3.67(3H, s, COOCH;), 3.86(1H, q, J=7.6Hz,
CHCHs), 7.12~8.58(8H, m, ArH).

MS m/z(rel. int.); 281(M~, 50), 222(100), 119(23),
91(33), 65(24), 39(14).

Methyl 2-(4-chlorophenyl)-a-methyl-5-benzoxa-
zoleacetate(9b)— 3}35<(7) (628 mg, 3.22 mmol), 4-
chlorobenzoyl chloride(564 mg, 3.22 mmol) 2 py-
ridine3 m)) 2.2 ¥E} crude amide(8b)E L th
313HE(8h), WA25m) E p-TsOH(761mg, 4
mmol) ZH-E FAE AHE ANAA she] W] 1
AR S Aot

PFEE; 842 mg(83%),

mp; 99~100C(from ethanol),

IR(KBr) cm™'; 1720(CO),

'H-NMR(CDCly) 8; 1.57(3H, d, J=7.0 Hz, CHCH.)

3.67(3H, s, COOCH,), 3.87(1H, g, J=7.6Hz,
CHCH,), 7.20~8.43(7H, m, ArH).

MS m/z(rel. int.); 351(M*2, 13), 349(M*, 19),
290(66), 281(15), 253(17), 207(89), 191(13), 147(6),
119(25), 91(44), 40(100).

Methyl 2-(2-chlorophenyl)-o-methyl-5-benzoxa-
zole eacetate(9¢c)— 3}3HE(7) (735 mg, 3.76 mmol),
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2-chlorobenzoyl chloride(658 mg, 3.76 mmol) =
pyridine3 m/)2 278 crude amide(8c)& A%t}
3}3HE(8c), WAQ25m) ¥ p-TsOHO51 mg, 5
mmol)Z25-8] A E 2A-E A3 A2 ebe 20 9)(A
7W-gul: CHCly/ethyl acetate=3/1)3}e] AT @
A4 EAg A5k

+5-5: 935 mg(79%)

IR(CHCL) em™; 1720(CQ),

'H-NMR(CDCl;) : 1.59(3H, d, J=7.1 Hz, CHCH,)
, 3.68(3H, s, COOCH;), 388(1H, q, J=7.6Hz,
CHCH,), 7.17~8.63(7H, m, ArH).

MS/m(rel. int.): 371(M +2, 13), 315(M*, 38), 256
(100), 119(19), 91(26), 65(20), 39(10).

Methyl 2-(2,4-dichlorophenyl)-a-methyl-5-benzo-
xazoleacetate(9d)— 3}3HE(7) (1065 mg, 5.45 mmol),
2,4-dichlorobenzoyl chloride(1141 mg, 5.45 mmol)
% pyridine(5 m))E ¥-¥] crude amide(8d)E <)t}
33HE8d), WA@5m) 2 p-TsOH(1331mg, 7
mmo)Z5-8 AR LS AAAste] wiHe] 1
AHEAS A9k

=8 1650 mg(87%),

mp: 128~129C(from ethanol),

IR(KBr) cm™: 1720(CQ),

'H-NMR(CDCl;) 8: 1.55(3H, d, J=7.0 Hz, CHCH.,)
, 369@H, s, COOCH:), 3.79(1H, q, J=7.6Hz,
CHCH,), 7.10~8.37(6H, m, ArH).

(1H, g, J=7.6 Hz, CHCH,), 7.10~8.37(6H, m, ArH).

MS m/z(rel. int): 351(M+2, 13), 349(M*, 19),
290(66), 281(15), 253(17), 207(89), 191(13), 147(6),
119(25), 91(44), 40(100).

2-Aryl-o-metyl-5-benzoxazoleacetic acid(10)2]
eHelA R — 313HE(9) (2.19~2.74 mmol), KOH(10.95
~13.70 mmol), EGml) ¥ =ek-2(10 m)<] £33

< 37 A (FEL5: 70~80C) ks k. uke
o] 2% B8 X2 CHCL,(10 mH = "'“71‘]3]-93‘:]—
LT FFol AFA 4R 715t G pH=12 24
F 210 m/X2)Z FF3Hc) F2Ae T
MgS0.2 Z1z313, ZHbs53te] 4 s A4
Jsle] 313HE(10a-d)E I ch

2-Phenyl-a-methyl-5-benzoxazoleacetic acid(10a)
— 3}§1E(9a) (711 mg, 253 mmol)¢} KOH(710 mg,
1265 mmoD) Z2H-E] A% Y HAL 96%(649

mg)e} $EE2 Aok
. mp; 176~178C(from acetone, lit.? 177~179C),
IR(KBr) ¢cm™'; 3320~2380(0OH), 1705(CO),
'H-NMR(d:-DMSO) §; 146(3H, d, J=7.1Hz,
CHCH.), 3.86(1H, q, J=7.0 Hz, CHCH,), 7.13~8.68
(8H, m, ArH), 12.29(1H, brs, COOH).
2-(4-Chlorophenyl)-a-methyl-5-benzoxazoleace-
tic acid(10b)—3}38(9b) (693 mg, 2.19 mmol)%}
KOH(614 mg, 10.95 mmol)2 &) WA A2 65%
(429 mg)®] 582 Agich
mp; 189~191C(from ethanol, 1it.® 189~190T),
IR(KBr) cm™'; 3340~2460(0H), 1680(CO),
'H-NMR(de-DMSO) §; 146(3H, d, J=7.1Hz,
CHCHs), 3.86(1H, q, J=7.02 Hz, CHCH>), 7.15~841
(7H, m, ArH), 12.75(1H, brs, COOH).
2-(2-Chlorophenyl)-o-methyl-5-benzoxazoleace-
tic acid(10c)— #3-E(9¢) (704 mg, 223 mmol)<}
KOH(626 mg, 11.15 mmol) 23 €] Y4 AL 96%
(645 mg)s) $5F2 A}
mp; 103~104T(from ethanol, lit.® 100~1037T),
IR(KBr) cm™’; 3340~2460(0H), 1695(CO),
'H-NMR(d:-DMSO) §&; 1.34(3H, d, J=7.0Hz,
CHCH.,), 3.56(1H, q, J=7.0 Hz, CHCH,), 7.18~8.14
(7H, m, ArH), 12.31(1H, brs, COOH).
2-(2,4-Dichlorophenyl)-a-methyl-5-benzoxazolea-
cetic acid(10d) — 3}3-5(9d) (960 mg, 2.74 mmol)$}
KOH(770 mg, 13.70 mmo)2%-&] WAAX-E 95%
(878 mg)e] TEEE Atk
mp; 150~151C(from acetone, lit.” 153~154%),
IR(KBr) cm™!; 3460~2420(0H), 1695(CO),
'H-NMR(de-DMSO) §; 146(3H, d, J=7.1Hg,
CHCH.), 3.68(1H, q, J=7.0 Hz, CHCH,), 6.78~8.21
(6H, m, ArH), 12.15(1H, brs, COOH).

dx Y a3

o}u] 7}& alkoxybenzene#} methyl a-chloro-a-(me-
thylthio)acetate(1)¢) Friedel-Crafts¥t-g-g t}ok3t
ZAslel A A&l 2 H 3} alkoxybenzeneof 4]
o+717]7} methyl, ethyl, n-propyl ¥ n-butyl 59
A4e L2 Fefol st A=, W
o) isoproyl®] -9 Heh-A# JAETL RS
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& 4 ik 0Tl A SnClLEA3} isopropoxybe
nzene® 3}3E(1)Z%-E methyl a-methylthio-p-
isopropoxyphenylacetate(2)& 85%¢] $E-g=2
At 33HE(2)= 'H-NMR ~# e84 os1a 4H
ool of-&-F WF3E=E protone) F =7} § 683 2 7.35
ppmoll A Ztzh J[=88 HzZ v}elypor g o] A
27 It XY ELe] =

3EE(Q)9 oldELI ZAke] E3S 147
FFAIAA, 394 Fold uk-3-o] 213 = methyl p-
isopropoxyphenylacetate(3)2 93%9 +S&= o
At

tha-& benzylicH) x| 2] wHsubg-c 24, 313HE
(3)& 0CAA sodium hydride2 2}3}3. methyl
iodideE 713l MR 2A 82%9 $5E=2
methyl a-(p-isopropoxyphenyl)propionate(4)S 3
Adtsdct.

3}3HE-(4)9) isopropyl protector?] A7 +& Sala
o} upPel| utebA] Ytgich 313HE(4) 2] W AE-Y o
2329} TiCLE 7¥sted Al oA 8AIZ} HbA)AA
methyl a-(p-hydroxyphenyl)propionate(5)& 84%)
FEEE 24k 33E5)9 'H-NMR 23 =30
b 3}3HE(4)+ 42 isopropyl group ] &
1.31 9 4.24~4.82 ppmel| A&} ¥ =7} B 2gs] 5,
2 hAle]l #l9) hydroxyl protonell 7]8l3ke= w=a
7} & 5.18 ppmel A} tElyic)

SHHE(S)o] AAats 4R ZHEAITIA AR
methyl 2-(4-hydroxy-3-nitrophenyl)propionate(6)<-
old¥# U CaCle] ol|et&2 #2]3le] methyl 2-
(3-amino-4-hydroxyphenyl)propionate(6)& o}
= @ CaCle gtz x2]3te] methyl 2-(3-
amino-4-hydroxyphenyl)propionate(7)-& 84%2} <+
SEE Itk

pyridineEA 3} HHE(7) 2Hg wHEkS A chlo-
ride 25-8] Qo2& otv|=313HE(8a-d) & F-2] 314
o4t o}S- uh-gol] Ag-8}¢] ). Dean-Stark water se-
parator 2]} 3}31E(8a-d)3} p-TsOH<) Wi A&
£ 8217 FFAAA H$-3= methyl 2-aryl-a-me-
thyl-5-benzoxazoleacetates(9a-d)S <t #3E
9a-dE 27k AHralel 3k TS g 3
% ZANLE10a-DE F== ek =3 o) E ¥
2o $9FEAE v 23, (9b-0)= phenylbuta-
zoneXd o} 8 FA4S Jehni(9a)9} (9b)= F
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At Ao g At

&4 7}4-& Scheme II, Il vFebfich, & A& o) 4]
F49 33HE8(2-5,6,7,9a-d)2] =& ¥, IR, 'H-
NMR, MS 52248 24 9 A5

4 E

isopropoxybenzene} chloride 3}3£(1)9] Frie-
del-Crafts B1-8-© Z %€ methyl a-methylthio-p-iso-
propoxyphenylacetate(2)5 A %ict. 33HE(2)9] 3
o)ehikg-3} benzylic?2|9) wlshi-gola Y439
methyl a-(p-isopropoxyphenylpropionate(4)-&- Ti-
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