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Synthesis of Arylalkanoic Acid Derivatives(I)

Myung-Eun Suh* and Sang-Hee Shin
College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea

Abstract— Arylalkanoic acid derivatives are known as good non-steroidal antiinflamatory and anti-
rheumatic agents. The new arylalkanoic acid derivatives were synthesized when 2-chloro-3-(c-cy-
ano-a-ethoxycarbonyl-methyl)-1,4-naphthoquinone was reacted with some arylamines.

Keywords [] 2-N-phenylamino-3-(a-cyano-a-ethoxycarbonyl-methyl)-1,4-naphtho quinone, 2-N-(4-hy-
droxy-phenylamino)-3-(a-cyano-a-ethoxycarbonyl-methyl)-1,4-naphthoquinone, 2-N-(4-methyl-pheny-

lamino)-3-(a-cyano-a-ethoxycarbonyl-methyl)-1,4-naphthoquinone,

2-N-(4-chloro-phenylamino)-3-(a-

cyano-a-ethoxycarbonyl-methyl)-1,4-naphthoquinone, 2-N-(3,4-(methylenedioxy) phenylamino)-3-(a-
cyano-a-ethoxycarbonyl-methyl)-1,4-naphthoquione,

ycarbonyl-methyl)-1,4-naphthoquione.
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A=one or more substituents on the benzene ring,
B=one or two substituents at the methylene group,
C=esters or amides.

Fig. 2—Structure of Arylalkanoic acid.
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Table I—Yields and melting points of the compounds
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2-N-phenylamino-3-(a.-cyano-a-ethoxycarbonyl-
methyl)-1,4-naphthoguinone (I1a)2] #4d —2-Chloro-
3-(a-cyano-a-ethoxycarbonyl-methyl)-1,4-naphtho-
guinone'® 3.0g(0.001 mole)& 50 m/2] ethanolel &
kX7l F o 7ol aniline 1.4 m/ (0.0015 mole)S A
7}akar 2412 Bqt 7hd BRI £HE FFA
F WA AdE A4S FARvrE2ER(n-he-
xane-ethylacetate, 15:1 v/v%)% +¥2|3l2 n-he-
xane &5 A H3te] 2ulx 49 AA(a)E Ak
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Yield: 1.82g(50.2%)

mp 257~ 258C

TH-NMR(DMSO-ds): 61.2(t, 3H, —COOCH,CHa),
54.2(g, 2H, —COOCH,CH,), 67.2~8.1(m, 10H, aro-
matic, —CH), §10.8(s, 1H, —NH).

IR(KBr, cm™'): 3300(—NH), 2250(—CN), 1740
(—C00).

Anal. cald. for C;H;6N,O,: C70.2, H3.82, N7.78.

Found: C70.7, H3.84, N7.78.

2-N-(4-hydroxy-phenylamino)-3-(a-cyano-a-ethox-
ycarbonyl-methyl)-1,4-naphthoguinone (Ib)2] B —
2-Chloro-3-(a-cycano-a-ethoxycarbonyl-methyl)-1,4-
naphthoguinone 2.0g(0.006 mole)g 50 m/2] ethanol
of RAFAIZ] % of7]e)] p-hydroxyaniline 1.2g(0.11
mole)& 7}t 11412 FF 719 BHEsiedch &
AE FHA F YA MY Ads ¢ 2=
u} & 72} 3](n-hexane-ethylacetate, 2:1 v/v)E
2]3}3 n-hexaneo. 2 A|23le] Bl AA(Ib)2-
Agich

Yield: 1.7g(68.5%)

mp 353~354C

'H-NMR(DHSO-dg): 81.2(t, 3H, —COOCH,CH,),
84,2(g, 2H, —COOCH,CH3), 86.9~8.2(m, 9H, aro-
matic, —CH), 89.9(s, 1H, —OH), 810.8(s, 1H, — NH).

IR(KBr, cm™"): 3240, 3380(—NH, —OH), 2250
(—CN), 1740(— COO0).

2-N-(4-methyl-phenylamino)-3-(a-cyano-a-ethoxy-
cerbonyl-methyl)-1,4-haphthoguinone (Ic)2| #4 —2-
Chloro-3-(a-cyano-a-ethoxycarbonyl-methyl)-1,4-na-
phthoguinone 2.0g(0.0066 mole)-&- 50 m/ 2] ethanol®l]
A7l & of7)el p-toluidine 1.2g(0.011 mole)-&
78t 4417kt 7Hd sl S9E w5417
F WA A A" A # Z2etE e (n-he-
xane-ethylacetate, 1.:1 v/v%)E 2|3l n-he-
xane &2 M| Fste] w7 o] AH(Ie)E Lt

Yield: 1.54g(62.5%)

mp 255~256C

TH-NMR(DMSO-dg): 81.2(t, 3H, —COOCH,CH,),
52.3(s, 3H, —CHy), 84.2(g, 2H, — COOCH.CH>), 7.2
~8.1 (m, 9H, aromatic, —CH), 810.8(s, 1H, —
NH).

IR (KBr, cm™!): 3260, 3320 (—NH), 22201—CN),
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1740(—COO0).

Anal. Cald. for Cy;H;eN.OQ,4: C70.6, H4.81, N7.49.

Found: C70.9, H4.96, N6.73.

2-N-(4-Chloro-phenylamino)-3-(a-cyano-a-ethoxy-
carbonyl-methyl)-1,4-naphthoguiuche (1d)2| #HA —2-
chloro-3-(a-cyano-a-ethoxy(arbonyl-methyl)-1,4-na-
phthoguinone 1.0g(0.0033 mole)-2 30 m/2] ethanolel]
212171 & of7]¢|| p-chloroanline 0.7g(0.0055 mole)
& 7FST 4417 Sk b #Rsledch $9E B
FA17 F YA AAAH Mg # 22vtraey
(n-hexane-ethylacetate, 2:1 v/v%)Z 3l n-
hexaneo. 2 A H3led el o] AA(Id)E ddch

Yield: 1.7g(53.8%)

mp 256C

'H-NMR (DMSO-de): 81.2(t, 3H, — COOCH,CHp),
84.2(g, 2H, — COOCH,CH;), 67.4~8.1 (m, 9H, aro-
matic, —CH), 8§10.9 (s, 1H, —NH).

IR(KBr, cm™1): 330(—NH), 2225(—CN), 1745(—
C0Q0).

2-N-(3-Chloro-phenylamino)-3-(a.-cyano-a-ethoxy-
carbonyl-methyl)-1,4-naphthoguinone (Ie)2| #Hd —
2-Chloro-3-(a-cyano-a-ethoxycarbonyl-methyl)-1,4-
naphthoguionone 1.0g(0.0033 mole)-& 30 m/ 2] ethanol
o] BAFA]7] ¥ of7]el| m-chloroaniline 0.7g(0.0066
mole)& 713l 9A|7F Tt 71 #Fsiedck A
FEAD F BAA AR HME F ZEtED
2} 7] (n-hexane-ethylacetate, 3:1 v/v%)& ¥-2|s}i
n-hesane &2 Al Hste] ez M) AH(e)s 2
o}

Yield: 0.42g(32.3%)

mp 248~249C .

'H-NMR(DMSO-ds: 81.2(t, 3H, —COOCH,CH,),
84.2(g, 2H, —COOCH;CH3), 87.2~8.1(m, 9H, aro-
matic, —CH), 810.9(s, 1H, —NH).

IR(KBr, cm '): 3280(— NH), 220(—CN), 1740(—
CO0).

2-N-(5-indanamino)-3-(a-cyano-a-ethoxycarbonyl-
methyl)-1,4-naphthoguinone(INQ| #H4d —2-Chloro-3-
(a-cyano-a-ethoxycarbonyl-methyl)-1,4-haphthogui-
none 2.0g(0.0066 mole)-& 50 m/ 9] ethanolel #4HA]
7] % o7]o] 5-indanamine 1.0g(0.075 mole)-Z 7}3}
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Yield: 1.3g(49%)

mp 254~256C

TH-NMR(DMSO-de): 81.2(t, 3H, —COOCH,CH>),
52.0~2.8(m, 6H, —CH,CH.CH,), 84.2(g, 2H, —
COOCH,CH3), 87.3~8.1(m, 8H, aromatic, —CH),
8.107(s, 1H, —NH).

IR(KBr, cm™": 3300(—NH), 2200(—CN),
(— CO0).

2-N-(3,4-(methylenedioxy)phenylamino)-3-(a-cy-

A48 AAe

1730

ano-a-ethoxycarbonyl-methyl)-1,4-naphthoguinone
(g)2l #4 ~2-Chloro-3-(a-cyano-a-ethoxycarbonyl-
methyl)-1,4-naphthoguinone 0.69(0.022 mole)-S- 20
m/9] ethanolell ¥-4FA|Z) &= of7]e]| 34-(methyleae-
dioxy)-aniline 0.5g(0.0036 mole)& 7}3li 14)7-5<k
7t #BRshich 49s FEAIR T YA A
A" AAE # 3 2vlEa=}d(n-hexane-ethylace-
tate, 3:1 v/v%)E #-2]3} 1 n-hexane 2 & A2 s}o]
wepde] AX(ge Lok

Yield: 0.6g(74.1%)

mp 245~ 246C

'H-NMR(DMSO-d¢): 81.2(t, 3H, —COOCH,CH3),
34.2(g, 2H, —COOCH,CH,), 86.1(s, 2H, —O—CH.
—0), 87.0~8.1(m, 8H, aromatic, —CH), 810.7(s, 1H,
—NH).

IR(KBr, cm '):
(—CO0).

2-N-(4-amino-phenylamino)-3-(a-cyano-a-ethoxy-
carbonyl-methyl)-1,4-naprthoguinone (1h)2] £ —2-
Chlono-3-(a-cyano-a-ethoxycarbonyl-methyl)-1,4-ha-
phthoguinone 0.5g(0.0017 mole)-S- 30 m/ methanolell
H-4FA] 7} F p-phenylenediamine 0.25g(0.023 mole)-&
7beka 3417kt 7kd shREksdc)l S48 &2
F WAAIA e AHe ¢ AZvpE12td(n-he-
xane-ethylacetate, 2:1 v/v%)2 2|3l n-hexane

3306(—NH), 2250(—CN), 1740

o8 A3t Bapye AA(IhE Lk
Yield: 0.32g(51.6%)
mp 318C
'H-NMR(DMSO-ds): 81.2(t, 3H, —COOCH,CH,),

O
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Scheme 2-—Reaction mechanism of 2-Chloro-3-Ca-cy-
ano-a-ctroxy-carbonyl-methyl)-1,4-naph-
thoguinone with arylamines.

34.2(g, 2H, — COOCH,CH;), 85.6(s, 2H, —NH,), 6.
8~8.1(m, 9H arometic, —CH), 810.7(s, 1H, —NH).

IR(KBr, cm™!): 3300, 3360, 3480(—NH, —NH,),
2250(—CN), 1730(—CO0).
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2-Chloro-3-(a-cyano-a-ethoxycarbonyl-methyl)-1,4-
naphthoguinone ¥} ¥Wa: amineF-& EtOHJA 7}
A7 AT o WA X#ar3e] do} 2.N-
aryl-3-(a-cyano-a-ethoxycarlonyl-methyl)-1,4-naph-
thoguinone FX A 5ol A= %cHScheme 2).
HAAF Yo 587 ut
A2kl @%E Fovh EF para #1320 MBI E
712 & WEHE amineE-2 orthov} meta $)z|el X
#7158 7HA= WS amine gl Hls| $& u-EAE
el 2 olfe Azt 28y dE
olzta AtgE)

o] Hkg-oll4 Pyridineo] ZviE Alm® ¥
amine 59} HhgAJo] FolA A £5-go) FrlE %l o
b AIZE =3 7FAE gl o] pyridineo] Zoj
q &g ste] X 3hub-go A Lty sl= HCIE A A7)
wjFolgti Ats o)

S amine &2

a £

2-chloro-3-(a-cyano-a-ethoxycarbonyl-methyl)-1,4-
naphthoguinone-g- 3L aminef-2} WHS-A121S of,
28824 21 gkgo] 8ol 2-N-(5-indanamino)-3-(a-
cyano-a-ethaxycarbonyl-methyl)-1,4-naphthoguinone,
2-N-(3,4-(methylg:nedioxy)phenylamine)-3-(a—cyano-
a-ethoxycarbonyl-methyl)-1,4-naphthoguimone, 1.2
3 2-N-(4-amino-phenylamino)-3-(a-cyano-o-ethoxy-

carbonyl-methyl)-1,4-naphthogcinonee] §HA3 =i}
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