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Fifteen o,a-disubstituted phenylacetonitriles and twenty-four o,e-disubstituted 1-naphthylacetonitriles were
prepared for comparative pharmacological screening. The naphthalene derivatives appear to be more interesting

than the corresponding benzene compounds, in the light of the over-all pharmacological picture.

The analgesic,

antiinflammatory, and antispasmodic activity was particularly pronounced for some of the naphthalene com-

pounds.
test worth extending to all the other substances.

During systeniatie investigation carried out to com-
pare pharmacologically naphthalene compounds with
analogous benzene derivatives,! it was found that re-
placement of the benzene ring by naphthalene very
often enhauced the tested activities. We wish to re-
port in the present paper the synthesis and pharmaco-
logical screening results of several «,e-disubstituted
derivatives of phenylacetonitrile and 1-naphthylaceto-
nitrile. The known benzene compounds I-V, VII, IX,
and XTIV have not been studied much as yet. Two of
these (V and IX) have been reported to exert antispas-
wodic and analgesic activity,?—* while no pharniacologi-
cal data have been found in the literature for the two
known naphthalene derivatives XVI and XXIV.

The o,a-disubstituted phenylacetonitriles and 1-
naphthylacetounitriles were prepared by the general
procedure we recently described for a-alkylnaphthyl-
acetonitriles.’® It consists of alkylating the unsub-
stituted nitriles, in the presence of sodamide, with an
alkylaminoalkyl halide (method A) or alkyl halide
(method B). A suitable solvent and reflux time were
chosen for each compound. As shown in Tables I and
II, this procedure gave high yields for the great nia-
jority of the new compounds and iniproved the yields of
the known compounds.

The pharmacological screening carried out on these
compounds measured the acute toxicity, behavioral
effects, and analgesic, antispasmodic, antiinflamniatory,
diuretic, and coronary vasodilator action. In view of
the interesting antitussive properties recently reported
for sonie basic phenylacetonitriles,® this activity was
also investigated although only for a few compounds of
both series.

Experimental®

Chemistry. Intermediate Nitriles.—Benzyl cyanide was com-
mercially available; 1-naphthylacetonitrile was obtained by
Vogel's method,” using 1-chloromethylnaphthalene and potas-

(1) (a) S. Casadio, G. Pala, T. Bruzzese, and E. Marazzi-Uberti, Farmaco
(Pavia), Ed Sci., 17, 797 (1962): (b) 1bid., 17, 810 (1962); (c) 8. Casadio,
G. Pala, and T. Bruzzese, ibid., 17, 871 (1962): (d) G. Pala, A. Mantegani,
and C. Turba, 1bid., 18, 521 (1963): (e) G. Pala, T. Bruzzese, and A. Mante-
gani, 1bid., 19, 235 (1964): (f) G. Pala, T. Bruzzese, E. Marazzi-Uberti, and
G. Coppi, ibid., 19, 731 (1964); (g) ibid., 19. 933 (1964).

(2) J. Klosa, Arch. Pharm., 286, 104 (1953),

(3) L. C, Weaver and B. E. Abreu, J. Am. Pharm. Assoc., 49, 298 (1960).

(4) H. Kasprek and K. Pfroepffer, Arzneimittel-Forsch., 8, 673 (1958).

(5) British Patent 822,695 (March 18, 1958).

(6) Boiling points are uncorrected. Melting points are corrected and
were taken on a Biichi capillary melting point apparatus.

The antitussive test, performed on only a few compounds, gave promising results, which make this

sium cyanide. The «-alkylphenvlacetonitriles and o-alkyl-1-
naphthylacetonitriles utilized in this study were prepared by the
general method we recently reported.

a,a~Disubstituted Nitriles.—The «,a-disubstituted phenylace-
tonitriles and 1-naphthylacetonitriles are listed in Tables I and II,
respectively. The title comipounds were prepared by two
different procedures which are well illustrated by the following
methods A and B.

Method A. «-Isopropyl-a-(2-morpholinoethyl)phenylaceto-
nitrile (XIII).—Sodamide (20.4 g., 0.52 niole) was added in small
portions to a solution of a-isopropylphenylacetonitrile® (83 g.,
0.52 mole) in dry benzene (1 1.). The mixture was refluxed for
2 hr., with stirring, and 2-(N-morpholino)-1-chloroethane (78 g.,
0.52 mole) was added dropwise over 1 hr. The suspension was
then refluxed for 6 hr. and cooled to room temperature, and water
(400 ml.) was cautiously added to decompose any excess sodamide
and to dissolve NaCl formed in the reaction. The benzene layer
was separated and extracted with 10¢; HCl (1.5 1.). The acid
extract was washed with ether (400 ml.) and made alkaline
with 109, NaOH until just alkaline to phenolphthalein. An oil
separated, which was extracted with ether (11.), and the ethereal
solution was washed with water until neutral. Distillation of
the dried (Na;S0;) extract yielded a solid which on crystalliza-
tion from ligroin (b.p. 75-120°) gave colorless crystals, m.p.
75.5-77.5°,

Method B differed from method A in that an alkyl halide was
treated with an e-aminoalkylnitrile.

a~Isopropyl-a-(2-dimethylaminoethyl)-1-naphthylacetonitrile
(XIX).—Sodamide (14.4 g., 0.37 mole) was added in small
portions to a solution of a-(2-dimethylaminoethyl)-1-naphthyl-
acetonitrile (XVI) (80 g., 0.34 mole) in dry ether (800 ml.).
The mixture was refluxed for 2 hr. with stirring, and 2-bromo-
propane (45.5 g., 0.37 mole) was added dropwise over 1 hr.
The suspension was refluxed for 5 hr. and then treated as de-
scribed in method A to yield finally a colorless oil, b.p. 158-161°
(0.5 mm.).

Pharmacology.—The approximate acute toxicity of the com-
pounds and the behavioral effect were studied in mice, using five
animals for each dose level and Irwin’s method,? respectively.
The analgesic activity was measured in mice using the hot plate
technique of Adami and Marazzi?®; the pain threshold was
measured as the time necessary to cause foot licking. In all
cases the compounds were administered by intraperitoneal in-
jection.

The antispasmodic activity was investigated in vitro studying
the inhibitory action of the compounds on isolated guinea pig
ileum spasm induced by acetylcholine, histamine, nicotine, and
serotonin, according to Magnus.!!

The antiinflammatory activity was investigated in rats by the
formalin-induced edema technique,?? after intraperitoneal injec-

(7) A. 1. Vogel, "Practical Organic Chemistry,"” 3rd Ed., Longmans,
Green and Co., London, 1959, p. 763.

(8 C. G. Overberger and D. Tanner, J. Am. Chem. Soc., TT. 369 (1955).

(9) S. Irwin, Communication at the Gordon Researcli Conference on
Medicinal ("hemistry, Aug. 3-7, New London, N. H., 1959.

(10) E. Adami and E. Marazzi, Arch. Intern. Pharmacodyn., 107, 322
(1956).

(11) R. Magnus, Arch. ges. Physiol., 102, 123 (1904).

(12) G. Wilhelmi, Medizinische, 50, 1591 (1952).
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- DISUBSTITUTED PUHENYLACETONITRILS
R
@“5*“
}"{/
Re-
Tax Iis (uoud
Sol- tane, Yield, or nLp., B LTITIIT
Cowmpd. R R’ Metlwod velt Iir. 7 S I"ormnla [ 11 N
I Cll; (CHa)aN(Cllgjs A 5Hs 2 81" 80-90 (0.3) CesliesN TT.32 0 916 1%
11¢ Callg (CHo):N(CH»: I3 Et:0 5 850 102-105 (0. 1> : TT.U5 042 12
1114 i-Csl Iz (CH):N(CH»: B Et.0 5 90" 117-120 (0. 4; 78.02 0. 44 12
1ve sec-Cylly (CHs):N(CHy: B Et:0 88" 107-108 (0.05) 78.71 10.01 11.5
v/ (CHa)sN(CIly)s  (CHe):N(CHp: A CsHs 8 967 128130 (0.4} CisHsNs T4.32 6 .88 16.3
VI ClHs g A CeHe 1 720 116-118 (0. 14) CHaaNs 7942 0.34 11
Vi- g It 5 830 120-181(0.61  CiHuaN: 7972 L.56 11
V1T " I 5 867 120-123(0.1) CuHuwN: 80.13 0.78 10.1i
1IN/ see- (gl v It I 129- 0.2y CoHsN 80.37 10.12 9.
X v v A b 01” H3-157 (0,063 { RS0 u2 12
X1 s 0 \ 2 GOt 127-130 (0.07) 8.2 7385 8.5 11
X1 Calls ; I a 88" 140-142 (0. %) . 8. 8L 7485 8 4L 10
NIl 4-CaHs ) A i1 3% ! 74.96 8.88 10.29 75.01  ».02 10
NIV"™  see-CyHy i A ('sHs G R TH.48 915 9.78 T5.67  0.33 0
haY j 5 A CsHsCH: 5 78" 163166 (0.04) CxHwoN:O: 69.94 8 51 12.24 70.18 8 62 12,
« J. H. Burckhalter and 8. H. Johnson [J, 4m. Ckem. Soc., 73, 4832 (1951)] veported b.p. 132° (4 min.), yield 509, ? Oncee distilled.

» F. B. Tutwiler, R. G. Child, and 8. N. Wreun [J. Org. Chem., 19, 910 (1954)] reported b.p. 131-133° (4 mm.), yield 61,
hart and H. Ott {German Patent 1,

Blicke, J. A. Fanst, J. Krapcho, an
Piperidinoethyl.

net, P Recrystallized from ligroin

A Lit.c b.p. 150-154° (1.5 nun.), vield 80¢;.

(L Ehr-

034,649 (July 24, 1958)] reported b.p. 157-158° (9 mun.). ¢ Lit.¢b.p. 153-155° (0.5 mn1.). 4 ¥ F.

d E. Tsao [J. Am. Chem. Soc., 74, 1844 (1952)] reported h.p. 130-135° (1--2 muw), vield 89¢,. « 3-

AL D 154-157° (0.7 many). ¢ g-Morpholinoethyl.  # Cride prod-

(b.p. 76-120°). = Lit.* b.p. 196-202° (5.5 wim. ).
Tapie Il

- DISUBSTITUTED 1-N APHTHYLACETONITRILES
R

oy
s

R/
Re-
un
Sol- thue, Yield, )i Ginale, --=Claled., - e o=louwld, =

Coynged, R R’ Method vent ler, i REAN I'ormalic o 11 N (¥ 11 N
XVIF 11 (C118) o N (Cllyja A CsHg ) 02 165-167 (0. 8) 8.6 61 11,76 8077 7.65 11.02
XVl Clls (CH) N (CHa)s A CsHs 2 80 170-172 (1) 80.9 a9 11,10 8107 8.02 11.18
X VIl ('+H; (CH3)2N(CHa)e v Et0 5 05 151-152 (0.2) 81 33010052 81,34 8§.40 10,45
XIX i-Callz (CH3)sN (CHz)s 13 Ft0 3 94 158-161 (0.5 81. .63 9.49 81.30 8.77 9.8%
XX sec-Cylls {CHy):N(C o EnO 502 136-159 (0.3) 81 .90 9.52  81.50 8.97 .0t
NXXI (CH3):N(CHas  (CHa)eN(CHu)s A 8 83 165-168 (0.6 N 80 13.58 77.83 8.77 13,44
XXI1I 5 CH3(CoH N (Cline A o R& 160=162 (0.8 80. 49 T1.10 §0.78 8. 04 100D
XXIII y- Ol CHa(CsH)N (CHa I3 &8 8 144-146 (0. 1; 81.7 L9000 952 81.40 8.70  U.di
NX1Ve 11 {CaH5)aH (CHa)» A b} 03 132-135 (0. 1) 81. L3 1052 80.41 8.2 10.35
XXV 2-Culls {CaHg)a N (CHy): I bl Ol 141-143 (0. 2Y 81, In 8.8+ 004 §. 1
XXVI 1T CHa(CoHsCHON (CHu)s A 80 145-198 (0. 20 81. 05 84,10 7 .14 Q.01
NXVII 7-Clls CHy( CaHeCHa) N (CHups It & T8 198-200 (0.3} 84, .93 83.07 7.44 7.82
XXVILL 1 d A 5 U7 184-186 (0. 8) 81. 97 82.11 8.07 10.03
XXIX (e d A 2 3 176-179 (0.2) 82, 27 82.05 8.28 9.63
XXX Callg d B 5 &0 173-175(0.3) 82, 5H 82,10 8.p3 §.22
XXXI -Cills o K ) &6 178-180 (0.3} 82. .81 82.60 8.7H 8. 83
XXX1l sec-Cgllyg o I Bl 87 171-174 (0. 1) 82. 01 §2.70 9.00  8.3H
NXXIII i i A 8 4z 201-204 (0.2 N 80. 6 80.07 8.U8 10.86
NXXIV N « A B 0% LH1-193 (0.7)  CisHoN:0 7. 10 TTO23 70230 0
XXXV [3F i A 2 08 196—198 (0.6t (eHN-O TV .03 T2 07 010
NXXVI Calls v A 2 T4 196-1990 (0 53 ¢ 7T 84 TR 02 T TG D ON
NXXVIL - Cslls ’ A G 67 184-187 (0. Ce 78, 8. 133 TEAL 81T 8.7
NXXVIIE see-Cylly ¢ A 6 T3 188-191 (0.1 ) 8 8l T840 842 ®.uT
XXXIX i I3 A CallsClLe 5 01 203-206 (0.2)  (adlzN:0Os 73, 04 7321 7.00 10 57

e Onee distilled. * NL Sperber, DL Papa, 1. Schwenk, M. Sherlock, and R. Fricano [J. Am. Chem. Soc., 73, 2 {1951)] reparted

bop. 171-173° (2 ), vield 75%.
160° (0.15 mun.), yield not reporte

tlon.
tion of the compounds.
The diuretic action was stadiec

rats, according to Lipschitz, et al.®
vohumetrienlly and collected over

+13Y Wo L. Lipschitz, Z. 1ladidiau, an
Thecap,. T9, 07 (1043),

The inhibiting action was 1measured 2 hr. after administra-

¢ 1. Tagmann, E. Sury, and K. Hoffmanu [Hele, Chim. Arcta, 35, 1235 (1952)] reported b.p.156-

d. ¢ g-Piperidinoethyl. ¢ g-Morpholinoethyl.

pressed as the ratio of the urine excreted by the test animals t»
that excreted by the controls.

The effeet on the coronary How was determined using perfused
isplated raldit heart, necording to the classical Langendorit
procedure as modified hy Setnikar.' The compounds were
tested at a concentration of 1 mg./l. of perfusion flnid.

I oafter oral administration
The writte wus measured
5 hr.y the activity was ox-

d AL Rerpesar, J. Pharmacol, EKreptl.
L Syantkar, Farmwes (tavieo, Kd Seds, 1L TH0 1B
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TapLe III
PHARMACOLOGICAL SCREENING RESULTS OF «,a-DISUBSTITUTED PHENYLACETONITRILES
Analgesic Antispasmodic activity
activity (mouse) in vitro,® 9 inhibition Antiinflammatory ) ) .
In- of spasms produced by activity (rat) Diuretic activity
Approx. crease Acetyl- Hist- Nico- Sero- Inhibi- (rat)
LDso of re- choline ainine tine tonin tion Test
(inouse), action 1X 1X 2 X 1X of vol.
mg./kg. Effects on behavior @ mg./kg. time, @ mg./kg. 107 10 -¢ 10-8 10-¢ edema, @ mg./kg. Control @ me./kg.
Cowpd. i.p. (mouse) i.p. % i.p. g./ml. g./ml. g/ml g./ml % i.p. vol. p.0.
I 300-350 Moderate irritability 12.5 38 12.5 30 24 5 42 21 12.5 Inactive 50
increase, moderate
muscle hypotonia
It 150-175 Nothing noticeable 12.5 35 12.5 28 31 16 24 23 12.5 Inactive 50
IT1 150-175 Nothing noticeable 12.5 37 12.5 38 15 38 42 25 12.5 1.30 50
Iv 125-175 Moderate irritability 12.5 13 12.5 32 19 82 39 36 12.5 1.34 50
increase, moderate
muscle hypertonia
v 320-360 Moderate irritability 12.5 23 12.5 21 19 10 33 28 12.5 1.11 50
increase, moderate
muscle liypotonia
V1 110-180 Moderate behavior 12.5 16 12.5 20 35 38 28 8 12.5 lnactive 50
excitement, mod-
erate muscle hy-
pertonia
VIl 130-175 Moderate behavior 12.5 31 12.5 23 47 11 21 7 12.5 Inactive 50
excitement
VIII 70-80 Moderate behavior 12.5 12 12.5 42 29 42 22 10 12.5 1.44 50
excitement
IX 140-180 Moderate behavior 12.5 19 12.5 37 23 23 18 32 12.5 1.39 50
excitement
X 300-350 Moderate irritability 25 37 25 26 24 24 25 13 25 1.43 50
increase, moderate
muscle livpertonia
XI 320-370 Nothing noticeable 12.5 11 12.5 40 33 41 36 12.5 1.26 50
XII 150-170 Moderate irritability 12.5 15 12.5 23 21 17 35 23 12.5 Inactive 30
increase
XIIT 280-330 Moderate irritability 25 15 25 24 28 37 37 15 25 1.09 50
increase, moderate
muscle hypotonia
XIv 190-210 Moderate irritability 12.5 24 12.5 19 39 20 23 13 12.5 Inactive 30
increase
XV 770-820 Moderate behavior 25 15 25 3 35 23 12 9 25 1.41 50
excitement
Morphine-HCI 67 5
Phenylbutazone 18 100
Hydrochloro-
thiazide 1.56 6.25

a All compounds were tested at a concentration of 1 v/ml.

The EDs, values for the standard compounds are atropine sulfate (anti-

cholinergic), 0.0035 v/ml.; diphenhydramine hydrochloride (antihistaminic), 0.0074 v/ml.; hexamethonium bitartrate (antinicotinic),
0.88 v/ml.; and chlorpromazine hydrochloride (antiserotoninic), 0.055 v/ml.

The antitussive activity was studied in guinea pigs by the
acrolein inhalation test.’ The compounds were administered by
intraperitoneal injection 0.5 hr. before the start of the tests.
The highest dosage level which did not provoke an obvious
toxie symptomatology in experimental animals was used for each
test. Morphine, phenylbutazone, hydrochlorothiazide, atropine,
diphenydramine, hexamethonium, and chlorpromazine were used
ns standards for comparison of the analgesic, antiinflammatory,
diuretic, and antispasmodic activity, respectively.

Results and Discussion

The pharniacological screening results of «,e-disub-
stituted phenylacetonitriles are reported in Table III.
Most of the conipounds produced effects on the be-
havior of mice appearing as increased irritability and an
alteration of body muscle tonus. These effects, how-
ever, have only slight pharmacological significance.
Sonie of the substances showed a certain diuretic
activity on oral administration, which was partic-
ularly marked for VIII (a-isopropyl-e-2-piperidino-
ethyl-), IX (a-sec-butyl-e-2-piperidinoethyl-), X (e,o-
di-2-piperidinoethyl-), and XV (e,e-di-2-morpholino-
ethylphenylacetonitrile). As for the antiinflam-
niatory activity, nearly all of the conipounds signif-

(15) B. Silvestrini and C. Pozzati, Arch. Intern. Pharmacodyn., 129, 249
(1960).

icantly iunhibited the formalin-induced edemia, partic-
ularly XTI (e-methyl-ea-2-morpholinoethylphenylaceto-
nitrile), which was found to be active at a dose as high
as 1/30 of the approximate LD;. No significant
change i1 the pain threshold of niice was observed after
intraperitoneal administration of the substances. The
in vitro antispasmodic activity was found to be slight
for all the compounds tested, in agreenient with the re-
sults of an investigation by Klosa?on uitriles of a similar
type. None of the compounds produced any signif-
icant changes i1 the coronary flow. Finally, as for
the antitussive activity, only III (e-isoprapyl-c-2-
diniethylaminoethyl-), IV, and XIIT (e-isopropyl-a-2-
niorpholinoethylphenylacetonitrile) were tested; while
IIT and especially XIIT were found to inhibit experi-
uiental cough, I'V was found to be inactive.

The results for a,a-disubstituted 1-naphthylaceto-
nitriles are reported in Table IV. In general the com-
pounds caused CNS depression, which appeared as
motor incoordination and as a decrease in spontaneous
wotility, irritability, and body niuscle tonus. The
wliole series was found to inhibit significantly formalin-
induced edenia: XXVI (e@-2-niethylbenzylaniinoethyl-),
XXIX (e-niethyl-a-2-piperidinoethyl-), XXXVIII (a-
sec-butyl-e-2-morpholinoethyl-), and XXXVII (a-iso-
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XVI

XV

XVILI

NIX

XX1
XXI11
XXI11

XXIV

XXV

XXVI

XXVl
XXVII

XXIX

XXX

XXXI

NXXIV

XXXV

NXXVI

NXXXVII

XXXVIII
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TasLe IV

PHARMACOLOGLCAL SCREENING RESULTS 0F 1, - DISUBSTITGTED 1-NAIFHTIYLACETONIIRILES

Apros,
L1
(taonse),
g /ky.
1.

320-360

H00-350

320-360

1H0=180

S10-340

6O0-650
180-220
160--190

IH0-180
140-17¢

380-420

180-220
130-160

110-170

150-180

DO0-110

140-170

180-220

1000-1100

770-820

680-730

N90-640

380-420

Liecis w Delavior (@
(uonse)

Marked CN3J  depression,
moderate motor incoordi-
nation, moderate muscle
liypotonia

Moderate ('NS depression,
moderate motor incoordi-
nation

Moderate (!N depressiou,
moderste 1aotor incoordi-
nation

Moderate CNS dypressinu,
wwderate wotor incoordi-
natiou, moderate muscle
hypotonia

Marked CON& depression,
uioderate motor incoordi-
nation, moderate 1cuscle
livpotonia

Nothing noticeable

Moderate behavior rxecite-
utent

Moderate Leliavior excite-
nent, mioderate wotor -
eoordination

Moderate belavior excice-
nent

Moderate wsele hypotonia

Modyrate (NS depression,
moderate musele bypoto-
nia

Nothing noticeable

Marked CNS8  depression,
woderate motor incoordi-
nation, marked uiscle
liypotonia, pinna and iy
silateral flexor reflexes al-
teration

Aoderate (NS depressiou,
yuodlerate otor incoordi-
nation, woderate piuna
reflex alteration

Moderate CNS depression,
woderste niotor incoordi-
natiol, moderate pinua
reflex alteration

Moderate CNS depression,
mnderate otor incoordi-
nation, mwdyrate pinna
reflex alteration

Moderate CNS depression,
rapderate wotor ineoordi-
nation

Moderate CNS depression,
moderate motor incoordi-
nation, 1aoderate pinuy
reflex alteration

Moderate NS depression,
mnderate 1notor ineoordi-
nation

Moderate CNS depression,
1oderate motor incoordi-
nation

Nothiug noticeable

Moderate CNS depression,
nioderate motor incoordi-
nation, woderate muscle
hiypotonia

Marked CNS depression,
inoderate motor incoordi-
nation, moderate muscle
Ly potoia

l((Li./'
kg,
1.p.

100

100

100

Ton

100

200

25

25

50

20
100

20

20

50

100

200

200

100

200

100

Analgesic
netivity (ioasces

-
crease
of
yn1e-
tioi
titrue,

"
e

o

B

Rt

14
61

165
76

110

B0

@

g
kg,
ip.

100

100

Ton

1oo

100

200

100

a0

D

100

200

260

100

200

100

Acetyl- Iist~ Nieo- Sero-  bition
¢hwline  amine tiue tonin of mg.,’
I X107 1x10=* 2107t 1 X107 edyra, @ ke
g/mle gl a/ml g/ml % ip.
Innetivyy 27 27 20 25 100
lnactive  luactive 38 il a0 100
130 Ql 0 2 100
Ri Gh w2 28 aa 100
haetivee TOU lupcrive 8 Wl 100
20 [t B 5 Il 200
Tiaetive 1% Tuactivy Juactive 28 25
10 B 15 trd il 25
21 lctive 12 10 Eb 25
45 K 35 i) 25 25
[$% GO 14 "2 Y H0
85 84 01 76 BB H0
30 0] a0 88 38 Tog
76 06 11 100 32 1o0
100 80 1 30 35 B
Tou 00 [T 41 20 50
100 02 G6 40 ¥ H0
Iuactivye 20 luactive 30 28 100
17 lnacave 20 25 1l 200
17 Inactive 23 19 42 200
Inactive Inactive lnactive Inactive 21 1ao
Inactive Inactive Inustive 85 71 200
37 46 40 80 68 200

Antd-

inflanunatery

activity (rat)
Iuli-

Antispasmodie activity i vitre,” %
inldbition of spasims producad by

Vol. S

Diaretie
netivity (rit
Tyst
_‘1’1;_ R Ut

Covtrol @ kg.

vol. no.
112 10
1B 100
I.Gb Too
.77 tou
1.77 106
1.77 200
.22 a0
)T S0
1.2 )
Inac- S0
tve
luac- 50
tive
.16 S0
1.0 At
1.3 0
1,00 S0
)20 D0
1.27 18]
Tse- 50
tive
| W)
116 200
Inac- 100
tive
121 100
laac- 100
tive



Septerber 1965

@, a-DISUBSTITUTED ARYLACETONITRILES 593

TaBLE IV (Continued)
Analgesic
activity (mouse) Anti-
In- inflammatory . .
crease Autispasmodic activity in vitro* 9 activity (rat) 1.)1.1)retw
Approx. of inhibition of spasms produced by Inhi- activity (rat)
LDso reac- Acetyl- Hist- Nico- Sero-  bition Test
(mouse), mg./ tion mg./ choline amine tine tonin of mg./ . vol. mg./
mg./kg. LEffects on behavior @ kg. time, @ kg. 1X10-7 1X107% 2X10% 1X1078 edema, @ kg. Control @ kg.
Coupd. i.p. (mouse) i.p. A i.p. g./ml. g./ml, g./ml g./ml. A i.p. vol. .0,
XXXIX 1200-1300 Marked CNS depression, 200 35 200 31 42 Inactive 76 40 200 1.77 200
moderate motor incoordi-
nation, moderate muscle
hypotonia, marked pinna
reflex alteration, moder-
ate ipsilateral flexor re-
flex alternation
Morphine - HCI 67 b
Phenylbutazone 18 100
Hydrochloro-
thiazide 1.56 6.25

@ All compounds were tested at a concentration of 1 v/ml.

The EDs, values for the standard compounds are atropine sulfate (anti-

cholinergic), 0.0035 v/ml.; diphenhydramine hydrochloride (antihistaminic), 0.0074 +/ml.; hexamethonium bitartrate (antinicotinic),
0.88 v/ml.; and chlorpromazine hydrochloride (antiserotoninic), 0.055 ~v/ml.

propyl-a- 2- morpholinoethyl- 1 - naphthylacetonitrile)
were particularly active, the latter being the most
interesting owing to its low toxicity. As for aualgesic
activity, many of the compounds greatly increased the
pain threshold of mice, especially XIX (a-isopropyl-
a-2-dinlethylaniinoethyl-1-naphthylacetonitrile)  and
XXXVII, XVIII (a-ethyl-e-2-diniethylaminoethyl-),
XIX, XX (a-sec-butyl-e-2-dimethylaminoethyl-), and
XXXIX (a,a-di-2-morpholinoethyl-1-naphthylacetoni-
trile) produced significant increases in water excretion
on oral administration. Compounds XXIX, XXX (a-~
ethyl-a-2-diniethylaniinoethyl-), XXXT (a~isopropyl-a-
2-piperidinoethyl-), and XXXII (a-sec-butyl-o-2-
piperidinoethyl-1-naphthylacetonitrile) showed a sig-
nificant dn vitro antispasmodic activity, which was
most obvious against acetylcholine aud histamine.
None of the compounds produced auy significant
changes in the coronary flow. Among the substances
tested for autitussive activity (XIX, XX, and XXX-
VII), ouly XIX was found to iuhibit the experiniental
cough.

Some considerations on the pharmacological differ-
ences between benzene and naphthalene derivatives
may be drawn from the above results. First, the
benzene series appears to be more toxic, an obvious
toxic symptomatology also being observed at relative
low dosage levels. As for behavioral changes in mice,
a,a-disubstituted phenylacetonitriles produce CNS
excitation, whereas a,c-disubstituted 1-naphthylaceto-
nitriles cause signs of depression. The analgesic action
appears to be an interesting property of the naphthal-
ene series and preliminary tests indicate XIX to be the
niost proniising conipound. Both benzene and naph-
thalene derivatives possess autiinflanimatory activity
as they inhibit fornialin-induced edema; however,

a,a-disubstituted 1-naphthylacetonitriles show the
greater potency. As for the antispasmodic activity,
only e-alkyl-o-2-piperidinoethyl derivatives of the
naphthalene series appear to be of some interest, owing
to their significant action against acetylcholine and
histamine, The diuretic activity of both series on oral
administration is of slight importance, because of the
high dosage levels (50-200 mg./kg.) at which the re-
ported data were obtained. In contrast to basic ni-
triles recently reported,® both the benzene and naph-
thalene derivatives have no vasodilator activity. The
results obtained with the few antitussive test coni-
pounds indicate that this investigation is worth ex-
tending to all other members of the two series.

In the light of the above results, it is difficult to make
any statements about structure-activity relationships,
except that the naphthalene derivatives appear to be
more interesting than the corresponding benzene com-
pounds as regards the general pharmacological picture.
Replacement of the phenyl group in the basic nitrile
structure by naphthyl enhances particularly the anal-
gesic, antiinflammatory, and antispasmodic activity.
The data reported suggest that the activities can be
generally enhanced by branching of the alkyl chain «
in the acetonitrile structure. However, this hypothesis
obviously requires more detailed study.
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