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Studies on the Synthesis of Arylpropionic Acids and
their Antiinflammatory Activity

Abstract— Eight derivatives of arylpropionic acid, arylcarbony!pro-
pionic acid, and arylhydroxybutyric acid were synthesized and their
structures were elucidated on the basis of elemental analysis and spect-
ral data. Also their antiinflammatory activities were evaluated by the
method of the inhibitory effect- on the carrageenin-induced rat paw
edema and compared with phenylbutazone. Compound (1) exhibited
59% edema inhibition vs control when 100 mg/kg, was orally adminis-
tered, whereas phenylbutazone showed 57.8% for 50mg/kg.

19614 Nicholson, Adams %:V¢) 2]3} ibufenac (4-isobutylphenyl acetic acid)o] BAEE= %
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1) a-(p-methylbenzyl) propionic acid(1)2| &5

Ethyl p-Methylbenzylmalonate——100m/ 8] =g 3elrzo] wulrs], 3F o =
Rk &g 25ml & #Hetn FHEUHEFR 1.2g & 718l %4 Sl S ugdy ex s
55°CE f-A3l HAe]F =z HE diethylmalonate 8. 0g (0. 05mole)S 1057+ A A
t}A] p-methylbenzyl chloride 7. 0g(0. 05mole) & T 3L 304 48-Abol| A BHEA 7] of &t-&-
2 FAZ F 20ml & A3 AREE HERS Fsxn KBS 5ml chloroform o2 HiHidhod
BB FHA Sk MgSO2 AxA7 ohg 7het ZH3kc),

bp 176~182°/14mmHg. KB 9.5¢ (72%), NMR(CDClLy) 6: 7.10 (s,4H), 4.15 (q,4H),.
3.62 (t, 1H), 3.17 (d, 2H), 1.19 (t, 6H) 2.28 (s, 3H).

Ethyl methyl-p-methylbenzylmalonate——4&/k EtOH 12.5ml¢] Z<% Sodium 0.6g S %
##A 71 5. Ethyl-p-methylbenzylmalonate 0.6g (0. 025 mole) S EFale 307 Kigel A BHK
WEA 7] F-, CHgl 4.0g (0.028 mole) g k4 j§TFsha 5EH #BHiA 2ok

FER & 15ml & 718 HiERS etz KBS 5ml chloroform o 2 Ml H#E &
Bhel #EK MgSO, 2 sl § MEEREY. b.p. 172~178°/14mmHg, K{83E 5. 2g (60%)
NMR(CDCI3)d; 7.05(s, 4H), 4.2(q, 4H), 3.2(s, 2H), 2.3 (s,3H), 1.32(s, 3H), 1.22(t,
1H).

a-( p-methylbenzyl) propionic acid——100ml 2] 34 ZFa}~=6) ethyl methyl-p-methyl
benzyl malonate 4.2g% 333 KOH 3.3g% ethanol 20mio] £31A7] AL 7138 247 B
KHEA et ethanolg #Adeh d-HeSO, & 7Hsl 4" AAE 93, AxF el 210
~220°C2 15577k 7k st MikmeAl 7l = 3t 73t 145~150°C/14mmHg, mp. 39~40°,
KB 1.8z, IR em™; 3180, 2600~2400, 1700.

NMR (CDCl3)d; 7.13(s,4H), 2.5~3.12(m, 3H), 2.33(s,3H), 1.17(d, 3H).

Anal. Calcd. for C;H405; C, 74.16; H, 7.87; Found; C, 74.38; H, 7.91

2) a-(2, 5-Dimethylbenzyl) propionic acid (I)2| &5t

Ethyl-2. 5-dimethylbenzyl malonate——ethyl-p-methylbenzylmalonate & &= [F—3t
Bio 2 #9% sodium 1.2g, diethylmalonate 8.0g 3 2. 5-dimethylbenzyl chloride 7.7 g (0.05
mole) & ¥-B &gt bp. 170~176°/13mmHg, H&&E 9g (65%), NMR (CDCly)d; 6.95
(s, 8H), 4.15(q, 4H), 3.62(t, 1H), 3.17(d, 2H), 2.25(s,6H), 1.16(t, 6H),

Ethyl methyl 2,5-dimethylbenzylmalonate——Ethyl- 2, 5-dimethylbenzylmalonate 8.4 g
(0. 03 mole) ¥ CH;l 4.9g (0.035mole) o & F¥ &gk, b.p. 172~178°/14mmHg, KB
5.2g(60%) NMR(CDCly)é; 6.92 (s, 4H), 4.18(q, 4H) 3.26 (s, 2H) 2. 21 (s,6H), 1.29(s,.

Vol. 28, No.2, 1979



122 A F

SH) 1.21(, 6H).

a-(2, 5-Dimethylbenzyl) propionic acid Ethylmethyl-2, 5-dimethylbenzylmalonate 4. 4g
S (1)9 a-(p-methylbenzyl)propionic acid®] #EC Fikst -3t R ERS) 4% WEEFRIESH
o] 162~165°/14mmHg #4-S Heal HiEsta fEfbdeh. mp 58~59°, KiBH 1. 6g, IRVL: 3150,

2600~2400, 1700. NMR(CDCly)é: 7.0(s, 4H) 2.50~3.16 (m, 3H) 2 31(s,6H) 1.20(d,
3H). Anal. Calcd. for CyH1602; C, 75.0; H, 8.33; Found; C, 75.13; H, 8 25.

3) a-(m-Chlorobenzyl) propionic acid(W)2| &R '

Ethyl m-Chlorobenzylmalonate——3%< Sodium 1. 2g, diethylmalonate 8. g, m~chlorobenzyl
chloride 8. 05g(0. 05 mole) = ¥l GEET].

b.p. 182~186°C 18mmHg, 6. 2g(43.7%) NMR (CDCly)d; 7.05~7. 25(m, 4H) 4.12 (q, 4H)
3.53(t, 1H) 8.18(d, 2H) 1. 15(t, 6H).

Ethy! methyl-m-Chlorobenzylmalonate——Ethyl m~—chlorobenzylmalonate 6g(0. 021 mole),
24 Sodium 0.56g, CHil 3.55¢(0. 025 mole) &2 HE Apcdtdt, bop. 160~166°/18mmHg,
WiBE 2 72(43%), NMR(CDCly)a; 7.09~7. 22(m, 4H) 4.19(q, 4H) 3.2(s, 2H)1. 34(s, 3H)
1. 24(t, 6H)

a-(m-~chlorobenzyl) propionic acid— Ethyl methyl-m-chlorobenzylmalonate 2.7g2 (1)
9} a-(p-methylbenzyl) propionic acid®] 4RF;EET M—obrA RIKEET# HEE K@ 180~
134°/13mmHg, m.p 12~15°, %&EE 1.2g IRVZem™: 3200, 2700~2500, 1700. NMR(CDCls)

81 7.05~7.25 (m, 4H) 2.50~3.18(m, 3H) 1.15(d, 3H) Anal. Calcd. for C,H;,055 C, 60.
45; H, 5.54; Found;C, 60.90; H, 5. 31.

4) a-Methyl-3-(p-isobutylbenzyl) propionic acid (V)2 &K

950ml flaske] ¥BihstE 24X 3} 3. nitrobenzene 25ml & Ewsl 4%&/K aluminum chloride 5. 6g
& &3, 5°C ol3lz W7k, mubdlA A isobutylbenzene 2.7g (0.02 mole)® methylsuccinic

- anhydride®] A&t 2.28¢ (0.02 mole) & &34 78| Fvt, H—E=oA 3A7 auts, A
Lo A —@HHE oh c-HCl 5ml St W4 30ml & s} 4%7]ZF3ked nitrobenzene & 7
stz WAAF A ol T e 3% 3% sodium carbonate £ ol FHo] o},
o] 6N-H,S0,& sl AN AAA A2 #hE ethanol-H,02 s &t mp. 95~97°C,
~2.5g (50%)

IRVEEem™1: 3200~3400, 2700~2500, 1690, 1670. NMR(DMSO-de)d: 7.95 and 7. 30 (d,4H),
2.85~3.62 (m, 3H), 2.56(d, 2H), 1.65~2.25(m, 1H), 1.34 (d, 3H), 0. 93(d, 6H) Anal.
- Caled. for CisHypOs: C, 72.58;H, 8.06; Found; C, 72.29; H, 812

5) a-Methyl-3-( p-methoxybenzoyl) propionic acid (V)2| &8k

()9 ap F—3 9 o2 anisole 2.16g(0. 02 mole) ¥} methylsuccinic anhydride 2. 28g
(0.02 mole) = -] A3t mp. 143~145°C, WfGH: 2.18g(53%), IRviliem™: 3400, 2700
~92500, 1700, 1670. NMR (DMSO-dg)d: 7.43 and 8.25(d, 4H), 4.15(s, 3H) 3.15~3.75
(m,3H), 1.47 (d, 3H). Anal. Calcd. for C;;H,,04: C, 64.86; H, 5.97; Found; C, 65.18;

"H, 6. 05.

6) a-Methyl-3-(p-phenylbenzoyl) propionic acid (V)2 &8

(I)e] AT [—38 Hke 2 biphenyl 3. 08g(0. 02 mole)®} methylsuccinic anhydride 2. 28
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g (0.02 mole) 2 B &L, YiSE 2.5g (47%), mp 212~214°C

IRviZem™ 3400, 2700~2500, 1705. NMR(DMSO-dg)d: 7. 72~8. 48 (m, 9H)3. 26~3. 92(m,
3H) 1.55(d, 3H) Anal. Calcd. for C;;H05: C, 76.12; H, 5.97; Found:C, 75.81; H,6.23

7) 4-(p-Isobutylphenyl)-4-hydroxybutyriec acid(Vl)2| &5k

a) 3-(p-Isobutylbenzoyl) propionic acid2] &

(V)9 &5 F—3F HiEe 3 isobutylbenzene 2.7 g (0. 02 mole)3} succinic anhydride 2g
(0. 02 mole) = R¥ ApEct. mp. 110~111°C, WEE 3.5g (74.8%)

b) 4-(p-Isobutylphenyl)4-hydroxybutyric acid2| &5
100m! 3+A Ful=3of 3-(p-isobutylbenzoyl) propionic acid 2. 34g(0. 01 mole) & Kt3] isopro-
pyl alcoholel]l #%##A 7] 5 NaBH, 0. 38g (0.01 mole)-& 713 #iBEolA KEANE 3050 &
ol A sl KFES szmdtsm 4mE AR L 10% NaOHe) LajA7A 4-HClz dhfnsts
Ethyl acetatez #hii3tch. %S WEEEERSY 4led %S isopropanolZ s HEcl,

mp. 64~66° W& 1.5 (63%)

IRvE%em™1: 3400, 2700~2500, 1760. NMR(CDCl3)a: 10.66(s, 1H)7.08~7.32(m, 4H) 4.73
(t, 1H) 2.37~2.61(m,4H) 2.09(g, 2H) 1.62~2 01(m, 1H) 0.90(d, 6H). Anal. Calcd. for
- CuHz05: C, 71.19; H, 8.47. Found:C, 70.85; H, 8.32. '

8) 4-(p-Methoxyphenyl)-4-hydroxybutyric acid (VD2 &8

3-(p-Methoxybenzoyl) propionic acid— (V)9 &7} RA—3 Hiko® anisole 2. 16g
(0. 02 mole)3} succinic anhydride 2g(0. 02 mole) 2 ¥ & 3c}t. kB 3. 1g (74.5%)

4-(p-Methoxyphenyl)-4-hydroxybutyric acid— ()2} F—3+ FHik o= 3-(p-methoxyben-
zoyl) propionic acid 2.08g (0. 01 mole), sodium borohydride 0.38g (0.01 mole) & %8 &K
gteh BE 1.3g (62%)

IRvEZem™; 3400, 2700~2500, 1760. NMR(CDCl;) d: 7.32~6.95(m, 4H) 5.45(t, 1H) 3.83

Table I-Effect of the compounds on carrageenin-induced rat paw edema

Compounds (mge(l)(sge, po) I\icz)i.ts of gieegr;é;e ‘?f Inlzi;éi;lon
Control — 4 0. 83+0. 08 —
1 100 4 0. 34:4:0. 02 59.0
50 4 0. 5340. 052 36.1
I 100 4 0. 38+0. 02» 54.2
50 4 0. 54+0. 052 34.9
I 100 4 0. 4240. 032 49.4
I 100 4 0.43£0. 059 48.2
\' 100 4 0. 61+0. 05 26.5
i 100 4 0. 561:0. 04° 32.5
Vi 100 4 0. 39+0. 03 51.8
50 4 0. 52+0. 04 37.3
I 100 4 0. 474:0. 05 43.3
phenylbutazone 50 4 0. 350. 03 57.8

» Mean+Standard error » p<{0.001 wvs. control © p<{0.01 vs. control ¥ p<{0.02 vs. control

Vol. 23, No.2, 1978



124 H 7

(s, 3H) 2.65(t,2H) 2.2(q, 2H) Anal. Calcd. for C;;H;40y4: C, 62.86; H, 6.67. Found: C,
62.57: H, 6.71

1. &% & (Carrageenin-induced edema test in rats)

Winter 298] Fi01De) o3 A& 150~200g female rat 4 »}2] & —BFo 2 3t 1685 =
A1z YA Comp. 1 ~WI9 1% Tween solution ¢} 3J -zt 1 9% Tween solution (EBH) S A
% Kg B 100mg & BpoFodsich, 1A7F gkl w2% 3icte] 9% Plethysmometric
apparatus® {f HIE2S 5 FA 1% Carrageenin 0.9% 4BEBEKER 0. 1ImlE 22 3t
g whulete] Al 3AZF 2 K9 E EEdc. BEY 8EE A F-3lo gt Carragee-
nin FAE F7bE 299 v g2 ek, A% Kg% 100mg Folo) A 50% LLE iREH
HE7 = {badY 3 (Comp. I, I,VI)S Kg# 50mg & Fofdle] ohA] #HIESETE. = #
B Table I 7 7},

EZ8® U &R

1) Benzyl chloride 8% = ¥.E] malonic ester synthesis & FIfi. 3% arylpropionic acid
Z &3 2 Friedel-Crafts ub2-2 £-23le] 3f2] arylcarbonylpropionic acid & &3l
oA B|Tete] 2% arylhydroxybutyric acid® &atg . A% HHEE o 2l

(1) a-(p-Methylbenzyl) propionic acid. (I) a-(2, 5-Dimethylbenzyl) propionic acid, (Ii)
a-(m-~chlorobenzyl) propionic acid, (V) a-Methyl--(p-isobutylbenzoyl) propionic acid, (V)
a-Methyl-8-(p-methoxybenzoyl) propionic acid, (V) a~Methyl-p-(p-phenylbenzoyl) propionic-
acid, (VI) 4~(p-Isobutylphenyl)-4-hydroxybutyric acid, (Vi) 4-(p-Methoxyphenyl)-4-hydroxy
butyric acid. '

2) Carrageenin-induced edemac] ©id ZEMHZEE 23§ BE, ka4 (1)) ()]
T4 & 7M1 Ut

x HRS AAs=d FHRAES Bl W3t AAEH

X -3
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