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 DISUBSTITUTED ARYLACETAMIDES 

TABLE I 
 DISUBSTITUTED PHENYLACETAMIDES 

595 

Re- 
action 
time, 

hr. 
3 
3 
6 
8 

3 
3 
3 
7 
10 
3 
3.5 
3 
9 
8 
3 

Yield, 
L?o 

7 9c 
92C 
84' 
i id 

7 8' 
80.  jd 
68,gd 
Y oc 

88' 
86' 
99c 
82. 5c 
87.5' 
84' 
73.Y 

B.P. (inm.) or 
m.p., 'C. 

95-97 
87-88 
110.5-112 
146-150 ( 0 . 2 ) ,  
101-102 
102.5-103 
164-168 (0.2) 
152-155 (0.09) 
114-1 14.5 
120-122 
116.5-117.5 
137-138.5 
126-127.5 
148.5-119.5 
138.5-139.5 
144.5-146 

Crystn. 
sol- 

venta 
H 
H 
L 
E 

L-C 

11-.l 
L-3. 
.I 
13-C 
C-B-.l 
.l 
h 
n-L 

--Calcd., yo---- 
C H ix 

70.87 9.15 12.72 
T1.75 9.46 11.96 
72.54 9.74 11.28 
73.24 9.99 10.68 

69.27 9.81 15.15 
73.80  9.29 10.76 
74.41 9.55 10.21 
71.95 9.79 9.78 
75,4%5 10.00 9.26 
73.90 9.87 11.75 
68.67  8 , 4 5  10.68 
69.53 8.75 10.14 
70.31 9 . 0 2  9.65 
71.01 9.27 9.20 
66.45 8.64  11.63 

---Found, Yo---- 
C H N  

71.26 8.96 12.52 
71.83 9.52 12.14 
72.83 9.92 11.37 
73.56 9.73 10.98 

69.42 10.06 15.18 
74.14 9.18 10.90 
74.53 9.52 10.32 
ia.14 9.88 9.il 
75.41 9.84 9.48 
74.10 9.91 11.53 
68.83 8.43 10.86 
69.65 8.92 10.01 
70.65  8.95 9.46 
71.20 9.13 9.10 
66.81 8.80 11.55 

-_  

b 
a A = ethyl acetate, B = benzene, C = cyclohexane, E: = petroleum ether (b.p. 40-70"), H = hexane, L = ligroin (b.p. 75-120"). 

W. B. Wheatley, W. F. Xinor, W. 31. Byrd, W. E. Fitzgibbon, Jr., 11. E. Speeter, L. C. Cheney, and S. B. Binkley [J. Org. Chem., 19, 
e Prepared as the dipicrate by b4. Borovicka and 

0 P. A. J. Janssen, D. Zizkovic, and P. Demoen [ J .  Am. Chem. Soc., 
794 (1954)] reported m.p. 95-96.5*, yield 73y0. 
AI.  Protiva, Chem. Listy, 51, 2118 (1957). 
77, 4423 (1955)l reported m.p. 117", yield 69%. 

Crude product. Once distilled. ' p-Piperidinoethyl. 
B-AIorpholinoethyl. 

TABLE I1 
 DISUBSTITUTED I-S.IPHTHYL.\C~:1'.I?II1T)ES 

W-CONH? 
R' 

COIlllJd. 
YVI 
XVII 

XVIII  
XIX 
XX 
XXI 
X X I I  

XXIII  
XXIV 
XXV 
XXVI 
XXVII 
XXVIII  
X X I X  
XXX 
XXXI 
X X X I I  
X X X I I I  

(CHa)zN (CHr) t 
i-CaHr 
i-CrH7 

i-CaHr 
CHa 
CzHs 
i-CsHr 
sec-CaHe 
d 
CHI 
CZHS 
i-CaHr 
see-CaHe 
e 

Re- 
action 
time, 

It ' hr .  
(C113)zN(CtIz): 24 
(CHa)tN (CHdz 24 

(CHs)zN(CHz)z 144 
(CHa)rN(CHz)1 24 

(CzHs)zN(CHr)z 120 

(CHa)?N (CHda 144 

C H J ( C ? H ~ ) N ( C H Z ) ~  120 

CHa(CsHsCH2) K (CH:) > 
d 
d 
d 
d 
d 
e 

e 
e 
e 

e 

72 
24 
21 
96 
96 
24 
21 
21 
96 
96 
24 

Yield. 
7u 
76' 
74C 

77b 
72' 
70' 
73c 
6 8' 

70' 
72' 
i o b  
67' 
76' 
71b 
63b 
62' 
6 ib 
i 8 b  

Crystn. 
I3.p. (inm.) sol- 
or m p . ,  " C .  vent" 

72-73 L 
181-182 (0.4), 
61-63 
134-135 L 
92.5-93.5 P 
114.5-115.5 B-L 
188-190 (0.1) 
180-182 (O.l), 
55-57 
203-205 (0.1) 
137-1 38 L 
106.5-107.5 D 
117.5-118.6 E 
164.5-165.5 E 
159.5-160.5 L 
178-179 A-L 
153-154 A-I. 
186-187 .1- L 
163.5-164.5 A-L 
177-178 D 

--Calcd., v6- 
C H N  

7 5 . 5 2  8.20 10.36 
76.02 8.51 9.85 

i6.47 8.78 9.39 
76.88 9.03 8.97 
73.35 8.93 12.83 
76.88 9.03 8 ST 
77.25 9 . 2 6  8.58 

80.17  8 .07  7.48 
i 7 . 3 8  8.44 Y.03 
77.73 8 . 7 0  8.63 
78.06 8.93 8 . 2 8  
78.36 9.15 7.95 
76.61 9.15 10.31 
73.04 7.74 8.97 
73.59 8 . 0 3  8 . 5 8  
74.08 8.29 8 . 2 3  
74.54 8.53 7.90 
iO.04 8.08  10.21 

---Bound, c/o- 
C H H  

ta.21 8.37 10.35 
75.78 8.69 9.65 

i6.86 8.99 9 . 3  
77.02 8.89 9.13 
73.72 9.06 12.95 
77.02 8.99 8.79 
77.54 9.44 8.74 

80.34 7.97 7.34 
i 7 . 0 2  8.55 9 22 
77.43 8.45 8.65 
i8.19 8.81 8.49 
i8.12 9.04 8.07 
76.47 9.19 10.42 
73.27 7 .86  9.04 
73.89 8.14 8.63 
74.25 8 . 1 2  8.30 
74.82 8.38 7.83 
70.31 7.98 10.32 

- -  

a A = ethanol, B = benzene, D = diluted ethanol, E = ether, L = ligroin (b.p. 75-120°), P = petroleum ether (b.p. 40-70"). 
Crude product. Once distilled. p-Piperidinoethyl. e p-Norpholinoethyl. 

butyl-a-2-morpholinoethylpheriylacetamide). Coni- 
pounds IV, VI (a-methyl-a-2-piperidinoethylphenyl- 
acetamide) and IX showed significant antispasmodic 
activity in vitvo. As for the local anesthetic ac- 
tion, I11 (a-isopropyl-a-2-dimethylaminoethyl-), IX, 
and XI1 (a-ethyl-a-2-morpholinoethylphenylacet - 
Rmide) were found t o  be of some interest. 

The results for a,a-disubstituted l-nnphthylncct- 
amides are reported in Table IV. Most of the coni- 
pourids showed CNS depression which appeared as a 
slight increase in passivity, decrease of the spontaricous 

motility, irritability, body muscle tonus, arid of the 
pinna, ipsilateral flexor, and corneal reflexes, and slight 
motor incoordination. The whole series mas found to 
greatly inhibit formalin-induced edema, in particular, 
XVIII (c~-isopropyl-a-2-dimethylaminoethyl-), XIX 
(a-sec-butyl-a-2-dimethylaminoethyl-), XXI  (cr-isopro- 
pyl-cr-2-methylethylaminoethyl-), XXII (a-isopropyl- 
a-2-diethylamiiioethyl-), niid XXIII (a-isopropyl-a- 
2-methylbenxylamino-ethyl-1-naphthylacetamide) were 
found to be very active. All the coinpourids were active 
as diuretics and particularly striking increases in water 



1 
11 
111 

I \  250-2so 

v 

\ I  

IS 
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s I 

s i 1  

SI11  

SI v 

s v 

120-1 j U  

O:,U-B!IO 

3 80-4 2 0 

1360-1640 

Xotliing noticeable 
Nothing noticeable 
Moderate spontaneous mo- 

tility decrease, moderate 
motor incoordination 

Marked CNB depression,  
moderate motor incoordi- 
nation, moderate muscle 
hypotonia, moderate 
pinna, ipsilateral flexor, 
and corneal reflex altera- 
tions 

Moderate C S S  depression, 
moderate pinna reflex al- 
teration 

Marked CKS depres s ion ,  
moderate motor incoordi- 
nation, moderate muscle 
hypotonia 

Moderate beliavior escite- 
ment 

l loderate  CSS depression. 
moderate motor incoordi- 
nation, moderate muscle 
hypotonia 

Moderate CNB excitement, 
moderate pinna and cor- 
neal reflex alterations, re- 
duction of the response to  
pain 

IIarked CNS depres s ion ,  
moderate motor incoordi- 
nation, moderate muscle 
hypotonia, moderate 
pinna, ipsilateral flexur, 
and crirneal reflex altera- 
tions 

Xoiierate CYS depressinn, 
moderate niotur incoordi- 
nation, moderate ipsila- 
teral flexor reflex altera- 
tion 

.\loderate spontaneoiis rnu- 
tility decrease, moderate 
pinna reflex alteration 

hIarked CNS depres s  ~ [ J I I ,  

inoderate m u t o r  incoordi- 
nation, moderate muscle 
llypotonia. moderate 
pinna and ipsilateral 
iiesor refles alterations 

l \ l<derate  css depressiiln, 
moderate motor incoordi- 
nation 

Aloderatr CSS ~lrpression,  
moderate mot,or incoordi- 
nat ion,  rnoiierate niuscle 
llypot<,rlia 

li7 Alorpliinr. I I C.'I 
I'lirnylhiitaaoiie IS 1(10 
f ~>~( i~ f JCi i i l>~-  

thiazide I 3 (i t i  i .-) 

a All roniporinds were tpst (4 at :t c.cmcwitration of I rng./nil. The El)oo valiie fo r  the 9t:tiidarcl cocaiiie hydrocliloridc i s  0.70 mp./ii i l .  
The ED6o values for the standard coinpoimds are atropine sulfate (anti- 

:tcet ylcholinir), 0.0035 y/ml. : diphenh>-dramine hydrochloride (antihistaminic), 0.0074 -//ml. : hexamethonium bitartrate (antinico- 
tinic), 0.88 -!/nil. ; and chlorpromazine hydrochloride (antiserotoninic), 0.055 y/ml. 

All cwnpoiinde were tested at a concent,ration of 10 y/ml, 

clxcretioii w r e  obtaiiied with XVIII, XX (a,a-di-2-di- local anesthetic action mliich was most interesting i u  
iiiethylumiiioet~i~l-) , XXVT (a-isopropyl-a-2-piperi- the rase of XXIV (a-methyl-a-Zpiperidinoethyl-), 
diiioethyl-), S X V I I  (a-sPr-l)utSl-a-3-piperidirioethyl-), XXV (a-ethyl-cu-L'-piperidiiioetliyl-), XXVI, XXVIT, 
XXXT (a-iropropyl-a-2-rnorpholinoethyl-), and XXXII XXX (~-cthyl-cu-2-morpholinoethyl-l-naphthylacet - 
~~-s~c~-bi i tyl-cu-1- , -nlorpl lol i i i~~~tl i~l- l -1i :~pl~t  hylnoc~t - : ini idcA),  XXXI, i~iid XXXII. Compounds XXIIT. 
:uiiiclc). dl i iuii ihr of tlic siihtaiiws ~ ~ O J V C ~  :i iii:trl1(d SSVI, :tiid XXVII were found to 1i:tvc :t sigriifi- 
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TABLE IV 
PHARM.\COLOGICAL SCREESING RESULTS O F  a,a-DISUBSTITUTED l-~APHTHYLACETAMIDES 

Approx. 
LDso 

(mouse), 
mg./kg. Effects on behavior @ 

Cnmpd. i.p. (mouse) 

XVI 150-180 Marked CNS depression, 
moderate motor incoordi- 
nation, moderate muscle 
hypotonia, marked pinna 
reflex alteration 

XVII  

XVII I  

X I S  

ss 

X S I  

X X I I  

X X I I I  
XXIV 

xsv 

XXVI 
XXVII  
XXT~III  

X X I X  

xxx 

X X X I  

X X X I I  

X X S I I I  

a, CY-DISUBSTITUTED A R P L d C E T A M I D E S  

130-160 Nothing noticeable 

250-270 

270-320 

140-1TO 

200-220 

155-170 

120-150 
180-220 

180-220 

130-160 
140-170 
90-110 

280-330 

90-110 

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

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

l fa rked  CNS depression, 
moderate motor incoordi- 
nation, moderate muscle 
hypotonia, moderate 
pinna and ipsilateral 
flexor reflex alterations 

Moderate behavior excite- 
ment, moderate muscle 
hypotonia 

Moderate behavior excite- 
ment, moderate C S S  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 

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

Nothing noticeable 

290-330 Kothing noticeable 

130-170 Moderate motor incoordina- 
tion 

600-660 Xoderate  CNS depression, 
moderate motor incoordi- 
nation, moderate muscle 
hypotonia, moderate 
pinna and corneal reflex 
alterations 

mg./ 
ke. 
i.p. 

100 

100 

200 

100 

100 

100 

50 

25 
100 

100 

100 
100 
50 

100 

50 

100 

100 

200 

507 

Surface Antispasmodic activity Antiinflam- Diuretic 
local Analgesic in vitm,6 % inhibition matory activity 

thetic In- Acetyl- Kist- Nico- Sero- Inhi- 
anes- activity (mouse) of spasms produced by activity (rat) (rat) 

activity, crease of choline amine tine tonin bition Test  
guinea 

PIL, 
c7 iL 

60 

68 

4.5 

i 5  

28 

Inac- 
tive 

Inac- 
tive 

18 
86 

88 

82 
89 
44 

70 

92 

83 

85 

41 

reaction mg./ 1 x 1 x 1 x 1 x of mg./ vol. mg./ 
time. (To ke. 10-7 10-6 10-8 10-8 edema,@ kg. Control @ kg. 

I _  

9, i p. g . /m~.  g./ml. g./mI. g . / rn~ .  

I 

Inac- 
tive 

71 

48 

26 

81 

22 

16 
21 

22 

52 
11 
47 

34 

56 

49 

78 

41 

100 Inac- 29 
tive 

200 Inac- Inac- 
tive tive 

100 i 1  i 3  

100 h a c -  9 
t i re  

100 22 

50 26 

25 100 
100 9 2  

100 81 

100 100 
100 100 

23 19 

100 l i  

50 2.5 

100 Inac- 

43 

27 

89 
50 

42 

100 
100 
lnac- 

tive 

16 

22 

52 
tive 

100 Inac- 19 
t i re  

200 Inac- Inac- 

91 

13 

29 

100 

12 

31 

31 

92 
84 

h a c -  

24 

21 

Inac- 
tive 

0 3 

Inac- 
ti\  c 

35 

14 

79 
12 

66 
tive 

100 100 
100 100 
31 18 

44 5.5 

88 75  

49 22 

9 37 

Inac- Inac- 
tive tive t i re  tive 

70 

30 

28 

86 

72 

18 

56 

45 

43 
35 

30 

28 
37 
22 

15 

14 

20 

35 

1 ,i 

i.p. 

1 on 

100 

200 

100 

1 no 

100 

50 

25 
ion 

100 

100 
100 
50 

100 

50 

100 

100 

200 

vol. 

1 . 5 4  

1 . 2 5  

2 . 3 7  

1.64 

1.99 

1.74 

1.64 

1.16 
1 . 2 3  

1 . 3 5  

2 . 1 8  
1 .92  
1 32 

1 .49  

Inac- 

2 06 

2 . 1 9  

1 . G  

tive 

p . 0 .  

1 no 

100 

200 

100 

i o n  

50 

50 

50 
100 

100 

100 
100 

5 0 

ion 

50 

100 

100 

*:no 

Morphine.HC1 67  5 
Phenylbutazone 18 100 
Hydrochlor- 

thiazide 1 56 6 2; 
All compounds were tested at  a concentration of 1 mg./ml. The ED60 value for the standard cocaine hydrochloride is 0.70 mg./ml. 

* All compounds were tested ata  concentration of 10 y/ml. The ED60 values for the standard compounds are atropine sulfate (anti- 
acetylcholinic), 0.0035 T/ml. ; diphenhydramine hydrochloride (antihistaminic), 0.0074 y/ml.; hexamethonium bitartrate (antinico- 
tinic), 0.88 T/ml.; and chlorpromazine hydrochloride (antiserotoninic), 0.055 T/ml. 




