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Fifteen a,a-disubstituted phenylacetamides and eighteen a.a-disubstituted 1-naphlhylacetamides were pre
pared for comparative pharmacological screening. As previously found for Ihe corresponding nitriles, the 
naphthalene derivatives appeared to be more interesting than the benzene derivatives. The antiinflammatory, 
local anesthetic, and diuretic activity of some of the substances of both series was particularly pronounced. 

This work, which deals with the synthesis and phar
macological screening of many a,a-disubsti tuted phenyl
acetamide and 1-naphthylacetamide derivatives is a 
continuation of our s tudy on the comparative pharma
cological properties of corresponding naphthalene and 
benzene compounds.1 Only compound I had been 
studied up to the present (for antispasmodic activity),2 

but some other phenylacetamides of similar structure 
have been more extensively investigated.3 

The a,a-disubsti tuted phenylacetamides were ob
tained by the classical technique which involves hydrol
ysis of the corresponding nitriles with 90% sulfuric 
acid,4"-6 the reaction time depending on the steric 
hindrance of the nitrile used. As shown in Table I, 
the yields were high for the majority of the compounds. 

Sulfuric acid (90%) was found to be a poor hydro-
lyzing agent for a,a-disubsti tuted 1-naphthylaceto-
nitriles, which were advantageously hydrolyzed by a 
1:1:1 mixture of concentrated sulfuric acid, glacial 
acetic acid, and water. The reaction time varied 
markedly from compound to compound, ranging from 
24 hr. for X V I to 144 hr. for X V I I I . Because of the 
great steric hindrance of these nitriles, the yields of 
a,a-disubsti tuted 1-iiaphthylacetamides were slightly 
lower than those obtained for a,a-disubsti tuted phenyl
acetamides, as shown in Table II. 

Pharmacological screening included studies of acute 
toxicity, behavioral effects, and antiinflammatory, 
diuretic, local anesthetic, antispasmodic, and analgesic 
action. 

Experimental7 

Chemistry. Intermediate Nitriles.—The a.a-disubstituted 
phenylaeetonitriles and l-naphthylacetonitriles were prepared as 
previously reported.1 

a,a-Disubstituted Amides.—The a,a-disubstitut.ed phenylacet
amides and 1-naphthylaeetamides are listed in Tables I and II, 
respectively. The preparation of the compounds is illustrated 
by the following two examples. 
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M. K. Speeter . I.. C. Cheney , and S. B. Hinkley. ./. Or,/. Chem., 19, 794 
(11)54). 
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«-Ethyl-«-(2-piperidinoethyl)phenyIacetamide (VII). a 
Kthyl-a-(2-pipeiidinoethyl)phenylacetonitrile (12.4 g., 0.0") mole; 
was dissolved in OO'/c H5SO4 (2.5 ml.). The solution was heated 
at 90-95° for 3 hr., cooled to room temperature, and poured with 
stirring onto crushed ice (3.5 g.). The resulting solution was 
washed with ether, filtered with charcoal, and made alkaline wit h 
30r< XaOH. The separated oil was extracted with CHCh, the 
extract was dried (MgSO,t), and the chloroform was removed 
under reduced pressure. The residue was fractionated, the prod
uct distilling at 1.52-1.5,5° (0.09 mm.) as a very viscous colorless 
oil. 

a-Isopropyl-a-(2-dimethylaminoethyl)-l-naphthylacetamide 
(XVIII).—a-Isopropyl-a-(2-dimethylaminoethyl)-l-naphthylace-
tonitrile (10 g., 0.0,5 mole) was dissolved in a 1:1:1 mixture of 
concentrated H^SO^ glacial acetic acid, and water (39 ml.). 
The solution was refluxed for 144 hr., cooled to room temperature, 
diluted with water, and made alkaline with 30r 'c XaOH. The 
separated pasty product was extracted with ether, the extract 
was washed with water and then dried (MgS04) . Distillation 
of the solvent yielded a solid which, on crystallization from 
ligroin (b.p. 7.5-120°), gave colorless crystals, m.p. 134-135°. 

Pharmacology.--The acute toxicity, behavioral effects, and 
analgesic, antispasmodic, antiinflammatory, and diuretic activi
ties were investigated by the techniques previously described.1 

Topical local anesthetic action was tested in guinea pigs by the 
corneal method of Chance and Lobstein.8 The highest dosage 
level which did not provoke an obvious toxic symptomatology 
in experimental animals was used for each test. Cocaine, mor
phine, phenylbutazone, hydrochlorothiazide, atropine, diphenhy
dramine, hexamethonium, and chlorpromazine were used as 
standards for comparison of the local anesthetic, analgesic, 
antiinflammatory, diuretic, and antispasmodic activities. 

Results and Discussion 

The pharmacological screening results of a.a-disub-
stituted phenylacetamides are reported in Table III . 
Most of the compounds caused signs of CXS depression 
in mice, such as decreased spontaneous motility, irri
tability, body muscle tonus, and pinna, ipsilateral flexor, 
and corneal reflexes. A number of the substances 
showed some diuretic activity on oral administra
tion, which was particularly evident for IX (a-ser-
butji-a-2-piperidinoethyl-) and X (a,a-di-2-piperidino-
ethylphenylaeet amide). Nearly all of the compound.-
were found to exert antiinflammatory activity against 
formalin-induced edema, especially 11 (a-ethyl-a-2-
dimethylaminoethylphenylaeetamide). As for the hot 
plate analgesic method, many of the substances in
creased the pain threshold of mice after intraperitoneal 
administration, and this effect was more pronounced 
for IV (Q'-scr-buty]-a-2-dimetli;yl;iniinocthyl-), VITI 
(a-isopropyl-a-2-pJperidinoothyl-l, and XIV (a-sec-

uSi M . H . A. f ' n n n r e a n d I I . L o h s i e i n . . / . l'i,,ir>nnr„t. ExiM. Thi.n,,.. 8 2 , 

->0:l i 19 1 1). 
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TABLE I 

o : , a - D l S H B S T I T U T E D PHENYLACBTAM1DES 

R 

Yield, 

% 
79c 

92° 

84 ' 

77<* 

78° 
8 0 . od 

6 8 . Sd 

90 c 

88" 
86c 

99 c 

82 .5° 

8 7 . a" 
S4C 

7 3 . oc 

Of 
R' 

B.p . (mm. ) or 
m . p . , ° C . 

9 5 - 9 7 
8 7 - 8 8 
1 1 0 . 5 - 1 1 2 
1 4 6 - 1 5 0 ( 0 . 2 ) , 

101-102 
1 0 2 . 5 - 1 0 3 

1 6 4 - 1 6 8 ( 0 , 2 ) 

1 5 2 - 1 5 5 ( 0 . 0 9 ) 
1 1 4 - 1 1 4 . 5 
120-122 

1 1 6 . 5 - 1 1 7 . 5 

1 3 7 - 1 3 8 . 5 
1 2 6 - 1 2 7 . 5 
1 4 8 . 5 - 1 4 9 . 5 

1 3 8 . 5 - 1 3 9 . 5 
1 4 4 . 5 - 1 4 6 

C0NH2 

C r y s t n . 
sol

v e n t " 

H 

H 

L 
E 

L - C 

H - A 
L - A 

A 

B - C 
C - B - A 

A 
A 
B - L 

F o r m u l a 

C I J H S O N S O 

C U H H N S O 

C U H M N S O 

C16H26N2O 

C i 6 H 2 7 N 8 0 
C10H21N2O 

CivHs.N.O 
C i 8 H 2 8 N 2 0 

CuHioNsO 
C22H35N3O 

C15H22N2O2 
C I 6 H 2 I N 2 0 2 

&7H26X2O2 
Ci8H2sN!0» 

C J O H M N ' I O S 

. Calcd. , % . 

C 

7 0 . 8 7 
7 1 . 7 5 
7 2 . 5 4 

7 3 . 2 4 

6 9 . 2 7 
7 3 . 8 0 
7 4 . 4 1 

7 4 . 9 5 

7 5 . 4 5 
7 3 . 9 0 

6 8 . 6 7 
6 9 . 5 3 

7 0 . 3 1 
7 1 . 0 1 

6 6 , 4 5 

H 

9 . 1 5 
9 . 4 6 
9 . 7 4 

9 . 9 9 

9 . 8 1 
9 . 2 9 

9 . 5 5 
9 . 7 9 

1 0 . 0 0 
9 . 8 7 

8 . 4 5 

8 . 7 5 
9 . 0 2 

9 . 2 7 
8 . 6 4 

N 

1 2 . 7 2 

1 1 . 9 6 

1 1 . 2 8 
1 0 . 6 8 

1 5 . 1 5 

1 0 . 7 6 
1 0 . 2 1 

9 . 7 8 
9 . 2 6 

1 1 . 7 5 

1 0 . 6 8 
10 .14 

9 . 6 5 

9 . 2 0 
1 1 . 6 3 

. !• 
C 

7 1 . 2 6 

7 1 . 8 3 
7 2 . 8 3 

7 3 . 5 6 

6 9 . 4 2 

7 4 . 1 4 

7 4 . 5 3 

7 5 . 1 4 
7 5 . 4 1 

7 4 . 1 0 
6 8 . 8 3 

6 9 . 6 5 
7 0 . 6 5 

7 1 . 2 0 

6 6 . 8 1 

' ound , %—•——-

H 

8 . 9 6 
9 . 5 2 
9 . 9 2 

9 . 7 3 

1 0 . 0 6 

9 . 1 8 
9 . 5 2 

9 . 8 8 

9 . 8 4 
9 . 9 1 
8 . 4 3 
8 .92 

8 . 9 5 
9 . 1 3 
8 . 8 0 

N 

1 2 . 5 2 
12 .14 

1 1 . 3 7 

1 0 . 9 8 

1 5 . 1 8 
1 0 . 9 0 
1 0 . 3 2 

9 . 7 1 
9 . 4 8 

1 1 . 5 3 
1 0 . 8 6 
1 0 . 0 1 

9 . 4 6 

9 . 1 0 
1 1 . 5 5 

0 A = ethyl acetate, B = benzene, C = cyclohexane, E = petroleum ether (b.p. 40-70°), H = hexane, L = ligroin (b.p. 75-120°). 
b W. B. Wheatley, W. F . Minor, W. M. Byrd, W. E. Fitzgibbon, Jr., M. E. Speeter, L. C. Cheney, and S. B. Binkley [J. Org. Chem., 19, 
794 (1954)] reported m.p. 95-96.5°, yield 7 3 % . ° Crude product. d Once distilled. ' Prepared as the dipicrate by M. BorovTcka and 
M. Protiva, Chem. Listy, 51, 2118 (1957). f /3-Piperidinoethyl. « P . A. J. Janssen, D. Zizkovic, and P. Demoen \J. Am. Chem. Soc., 
77, 4423 (1955)] reported m.p. 117°, yield 69%. * 0-Morpholinoethyl. 

TABLE II 

a,a-DlSUBSTITUTED 1 - X A P H T H Y L A C E T AMIDES 

C o m p d . 

X V I 
X V I I 

X V I I I 

X I X 
X X 
X X I 
X X I I 

X X I I I 
X X I V 
X X V 
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X X V I I 
X X V I I I 
X X I X 
X X X 
X X X I 
X X X I I 
X X X I I I 
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R 
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( C H 8 ) 2 N ( C H 2 ) 2 
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€ 

e 
e 

R e 
a c t i o n 

t ime , 
h r . 

24 

24 
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144 

24 

120 
120 

72 

24 
24 

96 
96 
24 

24 
24 
96 

96 
24 

ethanol, B = benzene, D = diluted ethanol 

V 

Yield, 

% 
764 

74" 

77" 
72b 

706 

73 c 

68" 

66c 

70* 
72* 

70f> 

67 6 

7&b 

71° 
6 3 6 

62 6 

67b 

78 6 

, E = 
b Crude product. " Once distilled. d /3-Piperidinoethyl. » 

y- c—CONH2 

R' 

B.p . (mm.) 
or m.p . , ° C . 

72-73 
181-182 ( 0 . 4 ) , 

6 1 - 6 3 
134-135 

9 2 . 5 - 9 3 . 5 
1 1 4 . 5 - 1 1 5 . 5 
1 8 8 - 1 9 0 ( 0 . 1 ) 
180-182 ( 0 . 1 ) , 
55 -57 
2 0 3 - 2 0 5 ( 0 . 1 ) 

137-138 

1 0 6 . 5 - 1 0 7 . 5 
1 1 7 . 5 - 1 1 8 . 5 
1 6 4 . 5 - 1 6 5 . 5 

1 5 9 . 5 - 1 6 0 . 5 
178-179 

153-154 
186-187 

1 6 3 . 5 - 1 6 4 , 5 
177-178 

= ether, L = ' 

Crys tn , 

sol

v e n t " 

L 

L 

P 
B - L 

L 
D 

E 
E 
L 
A - L 

A - L 
A - L 

A - L 
D 

ligroin 
(3-Morpholinoethyl. 

F o r m u l a 

C I T I I B N S O 

CisH 2 1N20 

C i 9 H2 8 N:0 
C20H28N2O 

C M H J . N J O 

CsoHaNsO 
C21H30N2O 

CsjHmN.O 
C 2oH 2 6N 20 
C2iH 2 8 N 2 0 
C22H30N.O 

CuHajNsO 

C 2 8 H 8 7 N J O 

C U H H N ' S O ! 

C S O H M N J O S 

CaHssNaOi 

CsjHjoNiOs 
C M H U N H O J 
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. ^Calcd., 

C 

7 5 . 5 2 

7 6 . 0 2 

7 6 . 4 7 
7 6 . 8 8 
7 3 . 3 5 

7 6 . 8 8 
7 7 . 2 5 

8 0 . 1 7 
7 7 . 3 8 
7 7 . 7 3 
7 8 . 0 6 

7 8 . 3 6 
7 6 . 6 1 
7 3 . 0 4 

7 3 . 5 9 

7 4 . 0 8 
7 4 . 5 4 

7 0 . 0 4 

° ) , P = 

H 

8 . 2 0 

8 . 5 1 

8 . 7 8 
9 . 0 3 
8 . 9 3 

9 . 0 3 
9 . 2 6 

8 . 0 7 
8 .44 
8 . 7 0 

8 . 9 3 
9 . 1 5 

9 . 1 5 
7 . 7 4 

8 . 0 3 

8 .29 
8 . 5 3 
8 . 0 8 

% • • 

N 

1 0 . 3 6 
9 . 8 5 

9 . 3 9 

8 . 9 7 
1 2 . 8 3 

8 . 9 7 

8 . 5 8 

7 . 4 8 
9 . 0 3 
8 . 6 3 
8 . 2 8 

7 . 9 5 
1 0 . 3 1 

8 .97 

8 . 5 8 
8 . 2 3 
7 . 9 0 

1 0 . 2 1 

. F 
C 

7 5 . 2 1 

7 5 . 7 8 

7 6 . 8 6 
7 7 . 0 2 
7 3 . 7 2 

7 7 . 0 2 

7 7 . 5 4 

8 0 . 3 4 
7 7 . 0 2 

7 7 . 4 3 
7 8 . 1 9 
7 8 . 1 2 

7 6 . 4 7 
7 3 . 2 7 

7 3 . 8 9 

7 4 . 2 5 
7 4 . 8 2 
7 0 . 3 1 

ound , 
H 

8 . 3 7 
8 . 6 9 

8 .99 
8 .89 
9 . 0 6 

8 .99 
9 . 4 4 

7 . 9 7 
8 . 5 5 

8 . 4 5 
8 . 8 1 
9 . 0 4 
9 . 1 9 
7 . 8 6 

8 . 1 4 
8 . 1 2 

8 . 3 8 
7 . 9 8 

% 
H 

1 0 . 3 5 
9 . 6 5 

9 . 5 9 
9 . 1 3 

1 2 . 9 5 

8 .79 

8 .74 

7 . 3 4 
9 . 2 2 
8 . 6 5 
8 . 4 9 

8 . 0 7 
1 0 . 4 2 

9 . 0 4 

8 . 6 3 
8 . 3 0 
7 . 8 3 

1 0 . 3 2 

= petroleum ether (b.p. 40-70°) 

butyl-a-2-morpholinoethylphenylacetamide). Com
pounds IV, VI (a-methyl-a-2-piperidinoethylphenyl-
acetamide) and IX showed significant antispasmodic 
activity in vitro. As for the local anesthetic ac
tion, III (a-isopropyl-a-2-dimethylaminoethyl-), IX, 
and X I I (a-ethyl-a-2-morpholinoethylphenylacet-
amide) were found to be of some interest. 

The results for a,a-disubstituted 1-naphthylacet-
amides are reported in Table IV. Most of the com
pounds showed CNS depression which appeared as a 
slight increase in passivity, decrease of the spontaneous 

motility, irritability, body muscle tonus, and of the 
pinna, ipsilateral flexor, and corneal reflexes, and slight 
motor incoordination. The whole series was found to 
greatly inhibit formalin-induced edema, in particular, 
XVIII (a-isopropyl-a-2-dimethylaminoethyl-), XIX 
(a-sec-butyl-a-2-dimethylaminoethyl-), XXI (a-isopro-
pyl-a-2-methylethylaminoethyl-), XXII (a-isopropyl-
a-2-diethylaminoethyl-), and XXIII (a-isopropyl-a-
2-methylbenzylamino-ethyl-l-iiaphthylacetamide) were 
found to be very active. All the compounds were active 
as diuretics and particularly striking increases in water 
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\ I I I 

I X 

. M i l 

TABLE II I 

PHARMACOLOGICAL SCREENING RESULTS OF «,«-I)IS(!BSTITI , ,I ,KI) I'HJS.NYLACKTAMIDES 

C o m p d . 

1 
11 
I I I 

Appro.x. 
LDso 

(mouse ) . 
m ^ . / k g . 

i .p. 

780 -820 
320 -350 
270 -320 

Ktl'ects on behav io r Cg; 
(mouse) 

N o t h i n g no t i ceab le 
N o t h i n g no t i ceab le 
M o d e r a t e s p o n t a n e o u s m o -

mi ; . / 
kK. 
i .p. 

200 
200 
100 

Surface 
local 
anes 
the t ic 

a d i v i t y 
(Kuinea 

piiri, 

• ' ' " ' 

2« 
10 
«(i 

Analgesic 
ac t iv i ty (mouse) 

In
crease 
of re
ac t ion msr./ 
t ime , (a; kg. 

'."c i.p-

2fi 200 
•_'.•> 200 
46 100 

Ant 
i.li n' 

«! 
Acetyl
choline 

1 X 
1 0 - ' 

S . /ml . 

-,•> 

44 
61 

i spasmodic a c t i v i t y 
•fro'', ':;. i nh ib i t ion of 
iasms p roduced by 

His t - \ i c o - Sero-
a inine t ine ton in 
I X 2 X I X 
III -,- l ( ) - i i()-« 

sr./ml. c , /ml . j ^ . /ml . 

27 24 30 
2 1 23 8 
2 7 50 20 

Anti inflam
m a t o r y 

a c t i v i t y ( ra t ; 
I n h i 
b i t ion 

of i 1 W . / 
e d e m a , (a. ktt. 

'.';- i.p. 

15 200 
36 200 
22 100 

1 Murcnc 
ac t iv i ty 

t r a d 

Tes t 
col. ,„, , . 

Con t ro l (a k s . 
vol. ;..-.. 

1.25 100 
1.52 100 
I n a c - 100 

X V 

Morphine-11 CI 
P h e n y l b u t a z o n e 
H y d r o c h l o r -

th i az idc 

t i l i ty dec rease , m o d e r a t e 
m o t o r incoord ina t ion 

250-290 M a r k e d C N 8 d e p r e s s i o n , 
m o d e r a t e m o t o r incoordi
na t i on , m o d e r a t e muscle 
h y p o t o n i a , m o d e r a t e 
p inna , ips i la te ra l flexor, 
and corneal reflex a l t e r a 
t ions 

280-330 M o d e r a t e C N S depress ion , 
m o d e r a t e p i n n a reflex al
t e r a t i o n 

300-340 M a r k e d C N S d e p r e s s i o n , 
m o d e r a t e m o t o r incoordi 
n a t i o n , m o d e r a t e muscle 
h y p o t o n i a 

270-320 M o d e r a t e b e h a v i o r exci te
m e n t 

200 -310 M o d e r a t e C X S depress ion, 
m o d e r a t e m o t o r incoordi 
n a t i o n , m o d e r a t e musc le 
h y p o t o n i a 

150-170 M o d e r a t e C N S exc i t emen t , 
m o d e r a t e p i n n a a n d cor
neal reflex a l t e r a t i o n s , r e 
d u c t i o n of t he response to 
pa in 

120-150 M a r k e d C N S d e p r e s s i o n , 
m o d e r a t e m o t o r incoord i 
n a t i o n , m o d e r a t e musc le 
h y p o t o n i a , m o d e r a t e 
p i n n a , ips i la te ra l flexor, 
a n d corneal reflex a l t e r a 
t ions 

M o d e r a t e C N S depress ion , 
m o d e r a t e m o t o r incoordi
n a t i o n , m o d e r a t e ipsi la
t e r a l flexor reflex a l t e r a 
t ion 

M o d e r a t e s p o n t a n e o u s mo
t i l i ty decrease , m o d e r a t e 
p i n n a reflex a l t e r a t i on 

0 2 0 - 6 6 0 M a r k e d C N S d e p r e s s i o n , 
m o d e r a t e m o t o r incoordi 
n a t i o n , m o d e r a t e musc le 
h y p o t o n i a , m o d e r a t e 
p i n n a a n d ips i la te ra l 
flexor reflex a l t e r a t i o n s 

380 -420 M o d e r a t e C N S depress ion , 
m o d e r a t e m o t o r incoord i 
n a t i o n 

1560-1640 M o d e r a t e C N S depress ion, 
m o d e r a t e m o t o r incoordi 
na t ion , m o d e r a t e musc le 
h y p o t o n i a 

650-61*0 

680 -730 

100 

200 

4 

IS 

111 

1 10 

100 

200 

100 

100 

S2 

15 

54 

12 

100 100 

100 I n a e -

I n a c -
t ivc 

34 

400 12 

100 

100 

200 

I n a c 
t ive 

I n a c 
t ive 

I n a c 

" All compounds were tested at a concentration of 1 mg./ml. The EDao value for the standard cocaine hydrochloride is 0.70 mg./ml. 
'' All compounds were tested at a concentration of 10 7/ml. The ED6 0 values for the standard compounds are atropine sulfate (anti-
acetylcholinic'), 0.0035 7/ml.; diphenhydramine hydrochloride (antihistaminici, 0.0074 7/ml.; hexamethonium bitartrate (antinieo-
tinic), 0.88 7/ml.; and chlorpromazine hydrochloride (antiserotoninic), 0.055 7/ml. 

excretion were obtained with XVIII, XX (a,a-di-2-di-
methylaminoethyl-), XXVI (a-isopropyl-a-2-piperi-
dinoethyl-), XXVII (a-wc-butyl-a-2-piperidinoethyl-), 
XXXI (a-isopropyl-a-2-morpholinoethyl-), and XXXII 
(a-«eobuty]-a-2-niorpholinoethyl-l-iiaphthylacet-
aniide). A number of the substances showed a marked 

local anesthetic action which was most interesting in 
the case of XXIV (a-methyl-a-2-piperidmoethyl-), 
XXV (a-ethyl-a-2-piperidinoethyl-), XXVI, XXVII, 
XXX (a-ethyl-a-2-morpholinoethyl-l-naphthylacet-
amide), XXXI, and XXXII. Compounds XXIII, 
XXVI, and XXVII were found to have a signifi-

file:///ico-
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TABLE IV 

PHARMACOLOGICAL SCREENING RESULTS OF a,a-DisuBSTiTUTED 1-NAPHTHYLACETAMIDES 

Compel. 

XVI 

XVIII 

XIX 

X X 

X X I 

XXII 

XXII I 

XXIV 

XXV 

X X I X 

X X X 

X X X I 

XXXII 

Approx . 
LDso 

(mouse ) , 
m g . / k g . 

i .p. 

150-180 

Effects on b e h a v i o r 
(mouse) 

M a r k e d C N S depress ! 

n i g . / 
© kg. 

i .p. 

on, 100 

Surface 
local 
anes 
the t i c 

a c t i v i t y , 
gu inea 

Pig, 

%a 

60 

Analges ic 
a c t i v i t y (mouse) 

I n 
crease of 
reac t ion m g . / 

t ime , @ kg . 
C/(: I . P -

7 100 

A n t i s p a s m o d i c a c t i v i t y 
in vitro,b % inh ib i t ion 

of s p a s m s p r o d u c e d b y 
Ace ty l - H i s t -
choline amine 

I X I X 
10~7 I0~e 

g . / m l . g . / m l . 

36 6 

Nico - Sero-
t i ne t o n i n 
I X I X 
10"8 1QT8 

g . / m l . g . / m l . 

91 24 

Ant i in f lam
m a t o r y 

a c t i v i t y ( ra t ) 
I n h i 
b i t ion 

of m g . / 
e d e m a , @ kg . 

% i .p . 

30 100 

Diu re t i c 
a c t i v i t y 

( ra t ) 

Test 
v o 1 - m g . / 

C o n t r o l @ kg . 
vol . p .o . 

1.54 100 

X X V I 

X X V I I 

X X V I I I 

130-160 

140-170 

9 0 - 1 1 0 

moderate motor incoordi
nation, moderate muscle 
hypotonia, marked pinna 
reflex alteration 

130-160 Nothing noticeable 

250-270 Moderate CNS depression, 
moderate motor incoordi
nation, moderate muscle 
hypotonia, marked pinna 
reflex alteration 

270-320 Moderate spontaneous mo
tility decrease, moderate 
irritability increase, mod
erate muscle hypotonia 

140-170 Marked CNS depression, 
moderate motor incoordi
nation, moderate muscle 
hypotonia, moderate 
pinna and ipsilateral 
flexor reflex alterations 

200-220 Moderate behavior excite
ment, moderate muscle 
hypotonia 

155-170 Moderate behavior excite
ment, moderate CNS ex
citement 

Nothing noticeable 
Marked CNS depression, 

moderate motor incoordi
nation, marked muscle 
hypotonia, moderate 
pinna reflex alteration 

Marked CNS depression, 
moderate motor incoordi
nation, marked muscle 
hypotonia 

Moderate muscle hypotonia 
Nothing noticeable 
Marked CNS depression, 

moderate motor incoordi
nation, marked muscle 
hypotonia, marked pinna, 
ipsilateral flexor, and cor
neal reflex alterations 

280-330 Marked CNS depression, 
moderate motor incoordi
nation, moderate ipsi
lateral flexor reflex altera
tion 

90-110 Nothing noticeable 

120-150 

180-220 

180-220 

290-330 Nothing noticeable 

130-170 

200 

100 

100 

100 

100 

45 

I n a c 
t ive 

71 

100 

200 

I n a c 
t ive 

I n a c 
t ive 

29 

I n a c 
t ive 

13 

29 

21 

I n a c 
t ive 

86 

100 100 

28 Inac-
ti ve 

Inac
tive 

100 

50 

25 

100 

I n a c 
t ive 

I n a c 
t i ve 

18 

86 

81 

22 

16 

21 

100 

50 

25 

100 

22 

26 

100 

92 

92 

84 

36 

43 
35 

100 

50 

25 

100 

56 

83 100 

100 

I n a c 
t i ve 

I n a c 
t ive 

I n a c 
t ive 

52 

19 

I n a c 
t ive 

49 

9 

I n a c 
t ive 

22 

37 

I n a c 
t ive 

14 

20 

35 

100 

100 

1.25 

1.74 

Inac
tive 

2.06 

2.19 

100 

100 

50 

50 

100 

100 

100 

100 

50 

88 

82 

89 

44 

22 

52 

11 

47 

100 

100 

100 

25 

81 

100 

100 

19 

42 

100 

100 

I n a c 
t ive 

I n a c 
t ive 

100 

100 

31 

66 

100 

100 

18 

30 

28 

37 

22 

100 

100 

100 

50 

1.35 

2 . 18 

1.92 

1.32 

100 

100 

100 

50 

100 

100 Moderate motor incoordina
tion 

XXXII I 600-660 Moderate CNS depression, 200 41 41 200 Inac- Inac- Inac- Inac- 15 200 1.15 200 
moderate motor incoordi
nation, moderate muscle 
hypotonia, moderate 
pinna and corneal reflex 
alterations 

Morphine-HCl 67 5 
Phenylbutazone 18 100 
Hydrochlor-

thiazide 1.56 6.25 

° All compounds were tested at a concentration of 1 mg./ml. The ED6o value for the standard cocaine hydrochloride is 0.70 mg./ml. 
6 All compounds were tested a ta concentration of 10 7/ml. The ED6 0 values for the standard compounds are atropine sulfate (anti-
acetylcholine), 0.0035 7/ml.; diphenhydramine hydrochloride (antihistaminic), 0.0074 7/mL; hexamethonium bitartrate (antinico-
tinic), 0.88 7/ml.; and chlorpromazine hydrochloride (antiserotoninic), 0.055 7/ml. 
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cant antispasmodic action in vitro. Willi the ex
ception of XVIII, X X I , and X X X I I , all the com
pounds possessed only a slight analgesic art ion. 

The most, interesting feature revealed during this in
vestigation is the marked antiinflammatory activity 
shown by both series. The a,a-disubsti tuted 1-
naphthylacetamides in particular seem to be very active 
and worthy of more detailed study. Another point of 
interest is the diuretic action, as it is concurrent with 
the antiinflammatory activity. Here also, the naph
thalene derivatives appear to be more potent than the 
corresponding benzene compounds. Both series cause 
CXS depression in mice and the symptomatology of 
these effects is rather similar. All the tested com
pounds show only slight analgesic action, although this 
is more pronounced for the a,a-disubsti tuted phenyl-
acetamides. The naphthalene derivatives appear to be 
more active as local anesthetics, the most interesting of 
these being some amides with a piperidinoethyl or 
morpholinoethyl group in the a-position. A number 
of compounds of both series possess antispasmodic 
activity, but this requires further experimental s tudy 

During the last few years several reports have ap
peared concerning new drugs of potential value for the 
symptomatic t reatment of rheumatoid arthri t is and 
similar inflammatory conditions of connective tissue. 
Xotable among these newer drugs are the X-aryl-
anthranilic acid derivatives, mefenamic acid1 and flu-
fenamic acid,2 and the arylacetic acids, indomethacin 
[l-(p-chlorobenzoyl)-5-methoxy-2-methylindole-3-ace
tic acid]3 and ibufenac (4-isobutylphenylacetic acid).4 

In this report a novel series of arylacetic acids are 
described which also have demonstrated antiinflam
matory activity. 

(1) C. V. Winde r , J . Wax, L. Scotl i , R. A. Scherrer , E . M . Jones , and V. W. 
Shor t . J. Pharmacol. Exptl. Therap., 138, 40"> (1962). 

(2) C V. Winder , J. W a x , B. Ser rano , E . M . Jones , and M . L. McPl iee , 
Arthritis Rhe.umat., 6, 36 (1963). 

(3) (a) T . Y. Shen, et al.. J. Am. Che.m. Soc, 8 5 , 488 (1963): (b) C. A. 
Winter , K. A. Ris ley , and G. W. M u s s , / . Pharmacol Exptl. Therap., 141, 369 
(1903). 

(4) S. S. A d a m s . E. l i . Cliffe, R. I,easel, and J. S. Nicholson, Xalure, 200, 
27! (1963). 
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for a more accurale evaluation, finally, the benzene 
derivatives generally appear to be less toxic than the 
corresponding naphl ha lone compounds. 

Of ail the tested substances, a-isopropyi-aM--
dimethylaniiiioethyli-1-naphthylacet amide was sub
mitted, in the light of its interesting pharmacological 
pat tern, to a more detailed pharmacological and toxico-
logical investigation.11 This substance is now under
going clinical trials as an antiinflammatory agent. 

from the point of view of t he general pharmacological 
picture, the naphthalene derivatives seem to be more 
interesting than tin- corresponding benzene com
pounds. 

Acknowledgments. The authors wish to thank Mr. 
(i . Pinna and Mr. G. Bietti for their assistance in pre
paring the compounds, Dr. (!. Sekules for performing 
the microanalyses. Dr. 0 . Turba for help in the phar
macological investigation, and Mrs. L. Pozzi and Mr. 
(1. Bonarcli for carrying out the biological tests. 

'91 S. Casadio . (',. Pala, I-:. Marazzi-L ' l ipr t i , and G. Copiw. Esprrii nlm. 
20, 4")7 (1961). 

While the mode of action of nonsteroidal antiin
flammatory agents is unknown, numerous laboratory 
procedures are available for demonstrating antiin
flammatory activity in animal tests. The primary 
test procedure used to assay antiinflammatory activity 
in this study was the antiultraviolet erythema test in 
guinea pigs.:> Phenylbutazone and most other clin
ically effective nonsteroidal antiinflammatory drugs 
are active in this test which was made quanti tat ive by 
using phenylbutazone as a s tandard in each experiment. 
Addition assays of antiinflammatory activity were em
ployed for certain compounds. These included the 
rat paw edema test using kaolin as irritant,6 the cotton 
pellet test7 in which the per cent inhibition of granuloma. 
was estimated, and the Randall and Selitto test8 which 

(.">; C. V. Winder , J. Wax , V. Bur r , Al. Bean , a n d C. E . Rosiere , Arch. 
Intern. Pharmacodyn., 116, 261 (1958). 

(6) D . I,orenz, Arch. Exptl. Pathol. Pharmakol., 241 , 516 (J961) . 
(7) I. E . Bush a n d R. W. Alexander , Acta Endocrinol., 35 , 268 (196(1!. 
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A series of arylacetic acids which exhibit antiinflammatory activity are described. The principal members of 
the series are derivatives of 1-naphthaleneacetie acid, and structure-activity relationships are discussed, partic
ularly with regard to antiultraviolet erythema activity. Substituents on the a-carbon atom of 1-naphthalene-
acetic acid exert a pronounced influence on antiinflammatory activity. Alkyl group substitution normally 
results in a loss of antiinflammatory activity, while unsaturated groups as exemplified by furfuryl and benzyl 
retain or enhance the antiinflammatory activity of 1-naphthaleneacetic acid. The biological results are dis
cussed with reference to the established antirheumatic agent, phenylbutazone, and compared with the new 
antiinflammatory arylacetic acid derivatives ibufenac and indomethacin. 
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