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o See ref 6. " Nat tested.
ring or introditetion of alkyl groups in the 5 position reduced
antibacterial activity in all cases.

Some of the compounds were tested against 8. awreus and S.
puogertes innice by oral and subeutaneons adniinistration (Table
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V). The most active of these were 1-]4-(3-nitroe-2-furyD-2-
thiazolyllhydantoin, 13, and the 3-(dimethylearbumavbmethyl
analog 22, Again, expansion of the ring, or introdnetion of a
simple alkyl group at the 3 ur 5 positions reducell activity.
Several of the commpomnds studied (14, 22, 24, and 263 had high
e vilro activity against Mycobactoeium Lubeeenlosis: all of these
were inuetive i the iy 2ivo sereen however,

Acknowledgments——T1he authors are indebted to
Dr. R. E. Bowman for advice and cneouragement, to
Mr. I, H. Oliver for microanalyses, to Miss IS, M,
Tanner for the physical chemistry measurements, Murs,
M. R. Johnson for the preparation of some of the inter-
mediates, and to Dr. M. W, Fisher and his associates of
the Department of Mierobiology, Parke. Duavis and
Co. Ine., Detroit, for the biological data.

Synthesis and Pharmacology of V-Cyano-(3-arylethyl)amines

TEpwarp I Svssvan, ALExanpros (. MAKRIVANNIS.! AxD pwanrp J. WALASZEKR

Department, of Medicinal Chemistry, School of Pharimacy, Universily of Kansas, Leaorence, Kansas
Depariment of Pharmaeology, Schaol of Medicine, University of Kansas, Nansas City, KNeansas

6H044 . and
66100

Received November 8, 1464

Tt an attempt to prepare compounds which wenld reverse or black eatatonia prodieed by bulboceapnine, a

series of N-cvano-N-methylarylethylamines were synthesized.

Bulbocapnine (1) is a drug which has frequently
been used to produce syndromes similar to schizo-
phrenia. It is obtained from the plant Corydalis cava
and it belongs chemically to the aporphine group of
alkaloids. De Jong and his collaborators studied the

catatonic state associated with bulbocapnine admin-
istration® and in addition to this agent other apor-
phine alkaloids were found to be catatonia-producing
substances.*—*

According to Chapman and Walaszek! catatonia
produced by bulbocapnine may be the result of a com-
bination of actions, among which are serotonin and

(1) Taken in part from the dissertation presented by A. C. Makriyannis,
Mareh 1967, to the Graduate School of the University of Kansas in partial
fulfillment of the requirements for the Doctor of Philosophy Degree.

(2) H. H. de Jong and H. Barouk, ''La Catatonie Experimentale par la
Bulboeapnine: Etude Physiologique et Clinique,” Masson, Paris. France,
1430.

(3) H. I. de Jong, ""Fxperimental C'atatonia,'" Williains and Wilkins,
Baltiinore, Md., 1945.

1) R. A. Waud, J. Phurinacol., 50, 100 (1934).

() 1. Tobitani, Okayama Igakkat Zasshi, 51, 1447 (1939).

) T. A. Henry, "The Plant Alkaloids," P. Blakinston Clo., Philadelphia,
Pa, 1949, p 312,

(7) L. Butwurini, Boll. Soc. Ital. Biol. Sper., 15, 614 (1940},

(8) 1. Kreitmar, Pharmazie, T, 507 (1942).

W) R. A, Waud, J. Pharmacol., 58, 40 (14935).

(10) J. E. Chapman and E, I. Walaszek. J. Jharnacol. Erp, Ther., 187,
285 119062),

Preliminary phannacology i= reported.

adrenergic blockade as well as o histaminergic mecha-
nism.

The purpose of this investigation was to prepare
compounds which could act as antagonists to bulbo-
capnine-induced catatonia. As a working postulate,
it was assumed that either ring A or ring C of the wpor-
phine system could be the aromatic group of « 8-
phenethylamine. Initially, an attempt was made to
break the N-C bond between the D and B rings or to
remove the Me group from the N in bulboeapnine.
The von Braun'! reaction was thought to offer u possible
route to the desired compounds.

The ouly report of this reaction being used on an
aporpline compound inveolved d-apomorphine diben-
zoate (2). The produect obtained from this reaction
contained no Br and, unlike the starting material, was
optically inactive. Based on this evidence, structure 3
wits assigned to the material obtained. ?

H.C.0C0
11000

While performing the von Braun reaction on d-
bulbocapnine attempts were made to avoid ring cleav-
age while foreing the attack of Br— to take place selec-
tively on the N-AMe group.  For this purpose conditions
favoring an SN2 type substitution reaction over an
S~1 reaction or an elimination reaction were employed,
Only one produet, 1-[2-(N-cyvano-N-methylaminoeth-

11 1L AL Hageman, Jeg. React., T, 198 (1953).
(19) J. vaw Braun and B, Awasi, Chere, Ber., B0, 43 11017).
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y1) ]-3,4-methylenedioxy-5-hydroxy - 6-methoxyphenan-
threne (4) was obtained from d-bulbocapnine.

(0]
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In an investigation of its pharmacological actions,
this compound, 4, was found to possess unique proper-
ties, and thus other analogs were prepared.

1-[2-(N-Cyano-N - methylaminoethyl)) - 3,4 - methyl-
enedioxy-5-acetoxy-6-methoxyphenanthrene (5), was
prepared by acetylating the free phenolic OH of 4
using Ac;O and pyridine. 1-[2-(¥-Carbamyl-N-me-
thyvlaminoethyl) ]-3,4-methylenedioxy-5-hydroxy-6- me-
thoxyphenanthrene (6) was achieved by partial
hydrolysis of the N-CN analog, 4. 1t was found that
selective hydrolysis of the CN group could be effected
by refluxing with EtOH in the presence of a small

[0 [0

0 0
H,COCO ol
CHO CHO
QU QT
7N\

7N
H.C CN H.NOC CH,

5 6

amount of dilute H:SO, without affecting the methy-
lenedioxy and methoxy groups. The product wasiden-
tified by the absence of ir absorption in the region char-
acteristic of the C=N stretching and the presence of an
NHCO peak at 1640 em—! as well as the presence of the
intact methylenedioxy and CH3;0 protons as two sin-
glets at § 6.18 and 4.02, respectively, in the nmr spec-
trum.

Upon treatment of the aporphine alkaloids, (-
apomorphine (7) and d-boldine (8) with BrCN, ring
cleavage with aromatization produced 1-[2-(N-cyano-

OH

N-methylaminoethyl) ]-5,6-dihydroxyphenanthrene (9)
and 1-[2-(N-cyano-N-methylaminoethyl) ]-3,7-dihy-

HC CN
9 10

droxy-4,6-dimethoxyphenanthrene (10).  ‘Infracor”
glass and the absence of O, were required in these ex-

Journal of Mcdicinal Chendstry, 1070, Vol. 18, No. 4 641

periments. Attempts to purify the products failed.
The ir spectra of the products showed the presence of
CN and the nmr spectra indicated no N-Me cleavage
had occurred.

N - Cyanophenethylamino Analogs.—N-Cyano - N-
methylphenethylamine (12) was prepared by sub-
jecting N,N-dimethylphenethylamine (11) to the von
Braun reaction. The corresponding p-methoxy com-
pound (14) was obtained in a similar manner from 13.

. /CHL, X /CI\'
/@/\/ \CHJ /@/\/ \CHJ
R R
1, R=H 12, R=H
13, R=0CH, 4, R=0CH,
N-Cyano-a-methylphenethylamine (16) was pre-

pared by refluxing amphetamine (15) with BrCN in

. N H
@/\KBH.\ m \CN
CH\; R/ I{

15

16, R’'=H: R=CH,
17, R'=H; R=H
18, R’=0CH. R=H

C¢He. Amphetamine-HBr was obtained as a by-
product. Due to its low stability this N-CN compound
had to be analyzed and tested immediately.

N-Cyanophenethylamine (17) as well as N-cyano-
2-(4-methoxyphenyl)ethylamine (18) were prepared by
reaction of the corresponding primary amines with
BrCN. These compounds were also found to be highly
unstable.

The a- and g-unsubstituted N-cyano-N-methylnaph-
thylethyl amines (19, 20) were prepared from the corre-
sponding N,N-dimethylamines via a von Braun reac-
tion.

It has been reported!® that hydrohydrastinine, an
N-methyl tetrahydroisoquinoline alkaloid, when treat-
ed with BrCN underwent ring opening with no detect-
able N-dimethylation. 1,2,3,4-Tetrahydro-2-meth-
vlisoquinoline (21) was subjected to the action of the
same reagent. The main product of this reaction
(>549,) was shown to be devoid of the N-Me group

CN

P CN
N
~ NS
CH, :
QO S
19 20
. AN
“CH, ~CN CH,Br
21 22 23

and to possess a CN group, thus providing evidence
that this compound was 2-cyano-1,2,3,4-tetrahydro-
isoquinoline (22). The other N-CN product, 23, ob-
tained from this reaction (<5%) gave a positive test
for Br with ethanolic AgNQ;. Further evidence that
the minor compound, 23, was the one resulting from

(13) J. von Braun, Chem. Ber., 49, 2624 (1916).
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ring opening of the starting material, was provided
from its nmr spectrum which indicated 4 aromatie
protons at § 6.77-7.15, 2 CH,CH, ax 2 singlet at &
3.47, 4 CH. ax a complex multiplet at § 2.40-3.51 and
3 NCH; as o singlet at § 2.33. The results obtained
from this reaction contradict the reported results! and
constitute a unique case of N-dimethylation of 1 benzyl-
amine compound through a von Braun reaction. The
produet distribution indicates u probable kinetic con-
trol through an Sn2 type reaction, the geometry of the
reaction site probably playing the major role in the
determination of the final produet. It appears that
in the case of bulbocapnine, of the two factors deter-
mining the reaction path, namely, the benzylie char-
acter of the bond cleaved, and the formation of a fully
aromatized phienanthrene ring, it is the second factor
which 15 the most eritical in the determination of the
product.

Biological Results.---Preliminary biologieal testing
of the compounds prepared afforded the following
results.

1-[2-(N-Cyano-N - methylaminoethyl) | - 3,4 - methy-
lenedioxy-5-hydroxy-8-methoxyphenanthrene (4), given
in doses of 20250 mg,/ kg, ip, was a relatively nontoxic
drug i rats which produced sedation, ptosis, and de-
pressed respiration, but did not cause catalepsy nor
substantially antagonize bulboecapnine-induced cata-
tonta.  The sedation was manifested by a deercase in
spolitaneous locomotor activity and disinelination to
move about unless aroused by handling or noxious
stimuli.  The duration of these effects was greater than
4 hr,

1-[2-(N-Cyano-N-methylaminoethyl) ]-5,6-dihydroxy-
plicnanthrene (9), given in doses of 100-400 mg/kg,
ip. was even more active. Injeetions of 100 mg/kg
of tlis compound in rats caused sedation, ptosis,
ataxia, inereased defecation, and depressed respiration.
The duration of netion of these effects was greater than
4 . Catalepsy was neither produced by the com-
pound nor were the effects of bulboeapnine administra-
tion prevented. Doses above 200 mg kg produced
extreme prostration leading to death.

1-[2-(N-Carbamyl-N-methyiaminoethyl) ]-3,4-methy-
lenedioxy -5 - hydroxy - 6 - methoxyphenanthrene  (6).
eiven in doses of 50 mg/kg, ip. and 130 mgskg, and
1-[2-(N-cyano-N - methylaminoethyvl) - 3,7 - dihvdroxy-
4.6-dimethoxyphenanthrene (10), givenr in doses of
50- 200 mg/kg, ip, produced a general state of sedation
similar to that elicited by 4 and they also failed either
to produce catatonia or substantially antagomze the
effeets of an intraperitoneal injeetion of 60 mg ke of
bulboeapnine.  Bulbueapnine  N-oxide administered
i dose of 50 mg kg, ip, produced only o general seda-
tive effeet similar to that elicited by the previous coni-
pounds,

N-Cyano-N-methyl-p-methoxyphencthylamine (14),
given in dosex of 300 mg/kg, ip, produced no evidence
of eatatonia but made the rats shake and perhiaps could
be explored as n tremorine-like sereening compound.
At 50 mg/kg, ip, no effect was noted.  Doses of 100 mg/
kg eaused sedation of approximately 3.5-hr duration.
a hnnehing of the back and o “gnaw compulsion”
syndrome  similar to that seen with apomorphine.
However, at 200 mg/kg, ip. when bulbocapnine was

Tiv .Iovon Brann. Chene Boe, 48, 3200 (1010
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imjected, catatonia still developed.  Doses of 400 mg
kg, i1 caused extreme prostration and profuse saliva-
tion. In the rat 25 mg/kg of the test ecompound pro-
duced a fall in blood pressure which was bloeked by
S mgskg of D.CLL o this test compound appears to
cattse stimulation of @ receptors,
dL-N-Cyano-e-methyipliencthylamine  (16),  given
o dose of 10 mg ke, ip. caused 1o locomotor stim-
ulatory effect but did cause exopthalmos.  After in-
jection of 60 me. kg of bulbocapnine ip, 20 mg. kg of
thix compound mjected 1v, caused a little antagonism
but the bulbocapnine-treated animal  would  still
as=unte bizarre positions and would hang.  After an
animal was made catatonic with 12,5 mg/ky of CPZ
giver ip, 20 mg/ kg of 16 caused respiratory stimnlation
with deeper inspiration and frequeney. The rats
were slightly move reactive but the test drug did not
bring the animal out of its eatatonic stupor. With
higher dozex of 100 mg/kg of the test compound, after
bulbocapnine, respiratory stimulation, salivation, my-

driasis, and extreme prostration ensued but little
antagonism to the catatonizing drug was noted.  Deaih

appeuared to come from respiratory eongestion.

Bulhocapnine methiodide injeeted ip, m doses above
20 mgskg, was tremorigenie.  Also a0 “gnaw-compul-
ston' syndrome and dyspnea were produced.  This
wis followed by convulsions and deatl; at no time did
atatonte stute follow, T lower dosex below 10 my kg,
injected v, no antagouism 1o the effect= of bulboeap-
nine could be ohserved.

N-Cyano-N-methylphenethylamine (12),  N-eyauo-
N-methvl-2-(Z-naphthylethylamine (20), N-cyano-N-
methyl-2-(1-naphthivethyvlamine (19), and 2-cyano-
12,3 4-tetrahydroisoquinoline (22), given in doses of
10 mg and 100 mg, ip, in rats showed no prominent
effeet=. They also failed to either produce eatatonta
or antagonize the effects of an ip injection of 60 mg
kg of bulbocapnine.

Experimental Section®

Reaction of «-Bulbocapnine with BrCN.-—“Infracor’” glass
appatains was utilized in this reaction.  To a sclation of BrON
(6.00 g, 36.64 mmol) in H0 il of CLCL, a solution af bulbo-
capnine (1) (13.00 g, 30.96 nniol) in 150 ml of CHCl; was added
dropwise with contimions <tirring aver a period of 2 hr. The
mixtire was stirred fur an additional 24 hr at 25° and the white
preeipitate of bulbocapnine-HBr (7.50 g, 1500 nunol, 46.30°7)
was filtered and washed with o ml of CHCL,.  The solvent and
theexcess BrON were distilled from the filtrate and the pale brown
residite was recrystallized from abx ItOH ta give calorless needles
(6,50 g, 18 45 mmol, 46.427) of 4, mp 169°; ir (KBr): 2220 ¢ !
(CzN )L

1-[2-(.V'-Cyano-.\ -methylamincethyl);- 3,4 -methyleredioxy-5-
acetoxy-6-methoxyphenanthrene (5).- ~1-[2-(.\V-eviune-N-wmethyl-
aminoethy] - 3,4 - methylenedioxy - 5 - hydraxy - 6 - methoxy-

115) Mehing poims were determined on a calibraled Tlomas-lloovee
capillary meliing poinl apparatus and here corrected. lr sperira were
reeonled on Beekman 1R-5 and 1R-8 spectrophotomneters.  Nmr sprelei
were recorded on a Varian Axsociates Model A-G0 speeirophotometer 1#ing
Mersi or B3-(trimethylsilvll-tspropane sautfonic aeid, Na salt as an internal
standard.  Gas ebromaiographic data swere obtained on an I and M dMaodel
810-19. wsing g fame detector nnd colamns (1,34 n1 X 0.6 c1) packed ik
12% w o RE-30 (Wilkens lusirconent & Researceh Tue.) feol 1), and 12"
wow Carbowax 20M 1Wilkens Insimnuenl and Researel Ine.) (col 111w
Ciromasorh W, 6D -80 1aexb, acid waslead (Matheson Coleman and BKelh.
Mierpanaly=es were performed on an I and M CHN analyzer Model 1585
in this department and by Midwest Microlab, Ine., Indianapolis, 1L Where
analyvses are indicated only by svinbols of the eleinents, analytical cesnhix
ohained for those elements were within £0.4% of the 1heocetical valies.
The characterization »f onstable compounds was based only on specire-
seune data,
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phettanthrene (4) (2.00 g, 5.71 mmol) was dissolved in 20 ml of
atthydrous pyridine and 3 ml of Ac,O was added. The mixture
was heated on a steam bath for 30 min, allowed to stand for 5 hr,
and poured slowly with continuous stirring into 200 ml of crushed
ice. To the mixture was added 20 ml of a 209, NaOH solution
and stirring was contittued for 1 hr. The white precipitate was
filtered, washed consecutively with 5 ml of a 59; NaOH solution,
10 ml of H,0, and 10 ml of 59 HCI, dried, and purified by recrys-
tallization from abs EtOH to give colorless needles (2.07 g, 5.27
mmol, 92.299%) mp 161°; ir (KBr): 2220 C=N), 1760 (C=0)
cm~t  dnal. (ngHzoNgOa) C, H, N.

1-[2-(.V-Carbamyl-N -methylaminoethyl)]-3,4 -methylenedioxy-
5-hydroxy-6-methoxyphenanthrene (6)-—1-[2-(¥-cyano-&N-
methylaminoethyl)]-3,4-methylenedioxy-5-hydroxy-6-
nmethoxyphenanthrene (4) (0.50 g, 1.43 mmol) was mixed with
150 ml of abs EtOH in a 300-ml Infracor flask equipped with N,
tube. To the mixture, into which a steady stream of N, was
bubbled, and refluxed for 30 min, was added 15 ml of 109, aq
H.80, and refluxing was continued for 3 hr. After cooling, the
mixture was transferred to an Infracor flask, 30 ml of H,O was
added aud the mixture was coucentrated to a total volume of 25
ml. The resulting white precipitate was filtered and washed
twice with 1 ml of H:O. When recrystallized from H,O-EtOH
(1:1) the product gave white platelets (0.32 g, 0.89 mmol, 60.849, );
from Me,CO it gave colorless needles, mp 150-152°; ir (KBr):
1640 (C=0), 1590 (aromatic C=C) em~!, no peaks in the C=N
region. Anal. (CoH2oN.0;s) C, H, N.

Reaction of [-Apomorphine (7) with BrCN.—The eutire oper-
ation was conducted under N, using Infracor glass apparatus.
To a suspension of {-apomorphine-HCI (10.00 g, 32.96 mmol) in
25 ml of HyO, was added 30 ml of 109 aq NaHCOj; in which a
trace of Dry Ice had been dissolved. The free base was extracted
3 times with 50 ml of THF. After drying (MgSO,) the organic
extracts were mixed with a solution of BrCN (4.0 g, 37.8 mmol)
in 25 ml THF. The mixture was allowed to stand for 5 hr with
occasional shaking. The white precipitate of apomorphine. HBr
(5.50 g, 15.81 mmol, 47.979) was filtered and washed with
10 ml of THF. The filtrate was evaporated to dryness by pass-
ing through N. at room temperature. The residue was a pale
vellow powder (4.20 g, 14.37 mmcl, 43.59%,). The substance 9
was stored in dark vials under N; at —5°; mp 128-130°; ir
(KBr): 2220 cm ! (C=N).

Reaction of d-Boldine (8) with BrCN.—To a solution of
d-boldine (2.00 g, 6.11 mmol) in 60 ml of CHCI,, BrCN (0.70 g,
6.61 mmol) was added and the solution was allowed to stand for
5 hr with oceasional shaking. The white precipitate of boldine-
HBr (1.15 g, 2.82 mmol, 46.159;) was filtered and washed with
5 ml of CHCl;. The filtrate was evaporated to dryness by pass-
ing a stream of N at room temperature and the residue was placed
in a desiccator over P,O; and NaOH pellets under reduced pres-
sure for 24 hr. The product 10 was a pale brown glassy mass
(0.90 g, 0.255 mmol, 41.739). It was stored in dark vials under
Ny at —5°; ir (KBr): 2220 cm—! (C=N).

N -Cyano-N-methylphenethylamine (12).!*—To a solution of
BrCN (10.00 g, 94.40 mmol) in 50 ml of anhydrous CsHs was
added & ,N-dimethylphenethylamine (11), (15.00 g, 100.51 mmol)
in 100 ml of anhydrous Ce¢Hs, dropwise with continuous stirring.
The product (9.40 g, 58.67 mmol, 58.379%,) was a colorless slightly
viscous liquid, bp 112° (0.3 mm); ir (neat): 2220 cm~—! (C=N).
dnal. (CoHi:N:) C, H, N.

N-Cyano-N -methyl-p-methoxyphenethylamine (14).—To a
cooled sclution of 909, HCOOH (16.9C g, 333 mmol) were added
slowly, p-methoxyphenethylamine (13) (10.00 g, 66.13 mmol)
and 15 ml of 379, aqg HCHO. The mixture was refluxed at 95—
100° for 10 hr and cooled; 33 ml of 4 N HCI was added and the
solvent was distilled under reduced pressure. The yellow crystal-
line solid remaining was dissolved in 20 ml of H,O and the free
amine was liberated by the addition of 17 ml of 18 N NaOH.
The upper (organic) phase was separated and the lower aq phase
was extracted 3 times with 15 ml of C¢Hs. The combined organic
phase and C¢Hg extracts were dried (K.COj;) and filtered. The
K,CO; residues were washed 3 times with 3 ml of C¢Hg and the
washings were combined with the previous filtrate.

To a BrCWN (7.560 g, 70.80 mmol) solution in 50 ml of anthydrous
CeHe, the CsHg solution of the amine was added dropwise with
continuous stirring for a period of 2 hr.  The mixture was stirred
for a subsequent 12 hr and the pale yellow precipitate of the
trimethylphenethylammoninm bromide (2.50 g, 9.12 mmol)
filtered and washed with 10 ml of C¢Hs. The solvent was re-
moved from the filtrate and the dark brown residue was distilled
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under reduced pressure. The fraction between 125 and 130°
(0.5 mm) was collected and further purified on a silicic acid (100
mesh, Mallinckrodt) column with CHCl; as the eluent. The
product (8.20 g, 43.10 mmol, 65.179%) was a colorless slightly
viscous liquid; ir (neat): 2220 em™' (C=N). Anal. (CuHuN0)
C, H,N.

dl-N+-Cyano-a-methylphenethylamine (16).—To a suspension
of dl-a-methylphenethylamine sulfate (15) (5.00 g, 27.14 mmol)
i 5 ml of HyO, 25 ml of 109, aq Na.CO; was added and the mix-
ture was stirred for 30 min. The free base was extracted 3 times
with 30 ml of C¢Hs and the combined C¢Hs extracts were washed
with 10 ml of H,O and dried (CaSO4). To the CsH, extract was
added BrCN (3.00 g, 28.32 mmol) and the above procedure was
fcllowed. The product, (2.40 g, 14.98 mmol, 35.20%,) was a
colorless, slightly viscous liquid; ir (neat): 3240 (NH), 2220
(C=N) em~t.  dnal. (CieHN;) C, H, N.

N,N-Dimethyl-2-(2-naphthyl)ethylamine.—To a stirred, ice-
cooled mixture of LAH (1.50 g, 39.52 mmol) in 10 ml of anhy-
drous Et,0, was added slowly a solution of N ,N-dimethyl-2-
naphthylacetamide (3.00 g, 14.06 mmol) in 30 ml of anhydrous
Et.0O over a period of 90 min. The mixture was then refluxed for
12 hr and stirred at 25° for 18 hr after which the excess of LAH
was decomposed by the slow addition of 6 ml of H.O and the
mixture was further stirred for 3 hr. The mixture was filtered,
the white precipitate was washed several times with Et.O, and
the filtrate and ethereal extracts were combined and dried (CaSO,).
The residue obtained when the solvent was removed was a pale
yellow oil (2.60 g, 13.04 mmol, 92.75%); ir (neat): 2820 and
2775 em ! [N (CHjs).).

The HCI salt was prepared in Et,0O solution. The white
precipitate was washed with anhydrous Et,O and recrystallized
from EtOAc-abs EtOH (97:3) to give a white microcrystalline
powder, mp 207° dec; ir (KBr): 2500-2780 (broad band), 2475
em~L,

N.Cyano-N -methyl-2-(2-naphthyl)ethylamine (20).—To a Br-
CN (1.530 g, 14.16 mmol) solution in 15 ml of anhydrous C¢Hg
was added a solution of N,N-dimethyl-2-(2-naphthyl)ethylamine
(2.50 g, 12.54 mmol) in 35 ml of anhydrous C¢Hg dropwise with
continuous stirring. The previous procedure for isolation and
purification of the N-cyano compounds was utilized. The pale
yellow crystalline solid obtained was recrystallized from CeHs to
give loug colorless needles (1.44 g, 6.85 mmol, 54.62%) mp 51°;
ir (neat): 2220 cm~! (CN). Anal. (C1sHN:) C, H, N,

2.(1-Naphthyl)ethylamine.—To a well-stirred mixture of
finely powdered LAH (2.50 g, 65.87 mmol) in 100 ml of anhydrous
THF, 1-naphthylacetamide (5.00 g, 26.99 mmol) was added in
small portions. Essentially the same procedure for the isolation
and purification of N¥,N-dimethyl-2-(2-naphthyl)ethylamine was
utilized to yield a colorless viscous liquid (3.50 g, 20.44 mmol,
75.73%) bp 133° (0.3 mm) [lit.!® bp 170-173° (16 mm)]; ir
(neat): 3390, 2870 cm~'. There were no peaks in the CO region.

The HCI salt was prepared in Et:0 solution. The white
precipitate formed was washed with anhydrous Et.O and recrys-
tallized from EtOAc-abs EtOH (97:3), to give white platelets,
mp 251-253° dec.  4nal. (C.H,,CIN) C, H, N.

N,N.Dimethyl-2-(1-naphthyl)ethylamine.—To a cooled solu-
tion of 989, HCO:H (6.0 ml), were added slowly 1l-naphthyl-
ethylamine (2.00 g, 1168 mmol) and 6.0 ml of 409, aq HCHO.
Essentially the same procedure utilized for 14 was employed to
give a pale yellow oil (1.52 g, 7.63 mmol, 65.29%,); ir (neat): 2890
and 2780 cm ! [N (CHj).].

The HCI salt was prepared iu anhydrous C¢He. The white
precipitate was washed with anhydrous CeHs and recrystallized
from EtOAc-abs EtOH (96:4) to give white needles, mp 210°;
ir (KBr): ir (KBr): 2450-2675 (broad band) em~! Anal
(C..HiCIN) C, H, N.

& -Cyano-N-methyl-2-(1-naphthyl)ethylamine (19).—To a so-
lution of N,N-dimethyl-2-(1-naphthyl)ethylamine (0.90 g, 4.16
mmol) in 30 ml of anhydrous CéHgs, BrCN (1.50 g, 14.16 mmol)
was added and the mixture was stirred for 15 hr at 25°. Essen-
tially the same procedure used previously to obtain the N-CN
compounds was employed to give a pale yellow viscous liquid
(0.65 g, 3.09 mmol, 74.285%); ir (neat): 2220 cm™! (C=N).
Anal. (CiyHuN;) C, H, N.

1,2,3,4-Tetrahydro-2-methylisoquinoline (21).—The procedure
of Buck and Ide was employed to give a 929 yield of the desired
product; hydrochloride, mp 227° (lit.}7 227°).

(18) ¥. Mayver and A. Sieglitz, Chem. Ber., 55, 1847 (1922).
(17) J.S. Buckand V., 8. Ide, J. Amer. Chem. Soc.. 60, 2101 (1938).
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Reaction of 1,2,3,4-Tetrahydro-2-methylisoquinoline with
BrCN.—To a solation of BrCN (7.50 g, 70.80 mumol) in 350 1wl
of anhydrous Cells, a solution of 1,25 4-1etrahydro-2-moethyl-
isoquinoline (21) (6.00 g, 40.75 aunol) ia 100 ml of anhydrons
Cellg was added slowly over a pertod of 2 hr. Essentially the
saine procedure was previously employed to obtain N-CN com-
pounnd was ulilized to give a colorless visenas residue which

erystallized nto fine needles, 22 (3.52 g, 22.25 mmnnol, 34.607 3,
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wp A3 BT I Owals: 2220 em (0 N
(', 11 N,
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Some tricyelie compommds liaving a 4,4-disnbstitnted piperidine substitaent were synthesized.

The phena-

thiazines thus prepared <howed potent CNS depressant action, while the hminodibenzyls, iminostilbenes, and

0,0-dimethylacridans exhibited coronary vasodilating effectx.

potent antiinflammatory activity.

The spectrum of biological activitics of trievelic
p=yvchotropie drugs depends to a large extent upon
the nature of the amino group. We have synthesized
and examined the biologieal properties of some new
4 d-disubstituted piperidine derivatives represented by
formula 1. Tables 1, 11, L and IV display the

R
A—N
| R,
Lo
Y
1
CHL,Clyy CHLCHLCLLy, CLLCHIMeCH.
11, Oll, CONH;, CONCHs, NDMes,
Cl:N11Ae, OGN, A¢, ONMe, COsLt
Yoo = Ul p-Cl or ne-Cl or p-Me or p-NeO)
or p-F-Celly, CHLCall;, NMes, NCUITL,
NGl

Y = % CILCIL, Cl=Cl, CMes
N = 10, C1, Me, OMe, CF, SMe, 830, Ac

It =

resulting  phenothinzines,  iminodibenzyls,  iminostil-
benes, and 9.9-dimethylacridanes, respectively.

These compounds were evaluated pharmacologically
with respeet to mhibition of locomotor activity, =up-
pression of fighting episodes. coronary  vasodilation,
and antiinflammatory action.  Recent reports. more-
over, elaint that some of the =ame or shmilar trievelic
compounds have coronaly viasodiating’% and anti-
mflammatory actions.’” -1

11y Sandoz lad., Netlerlunds Patem 6,7045:860 (157,

23 R Gelgy Chem. Corp., Spady African Parent 6.603.562 510618,

13 10 R. Geiwy Cieere.: Corp.. Nertherlands Patent 6,608,101 (1))
Gl Ahstr,, 67, 11504 (10457,

(1) Kterbng Drow Co., Netherlands Patent 6,801,093 (19068).

1) Boeloinger and Roehne G, v1. Lo 11, Biolish Patent 1,134,580 (1057 1:
Chene Abstr T1, 22041 (19G9).

) K. . F. Brocades Stehman and Pharnacia, Netleerlands Datent
Application 6,608,741 (1966); Chem. Abstr., 67, 11438/ (1967).

(V) Mwerican Howme DProdaets Corp.. U, 8 Patent 3,320,245 (1967):
Chem. Abstr., 8T, 100146 (1967).

(81 (. 1. Nearle & Co., U. 3. Patent 3,320,246 11967); Chem. Abstr.. 67,
QOR23 (1067).

(9) J. R. CGeigy Chem. Corp., T, & DPatent 2,965,639 {(19060); Chem.
Alsdr., B8, 12437g (1HGD).

(10y J. R, Geigy Chem, Corp.. Diruish Patent 1,111,733 (1968): Cherno.
Ahste.. 689, 67224 (1968),

111 G. D, Searle & Co., U. 2 Patent 2,350,402 (10671;  Cherw. Alstr.,
68, 105239 (1068).

Phenothiaziies ax well as iminostilbenes possessed

The whibitory effect of each of the test compoutuds
on locomotor activity was examined with d,d-strain
mice by the photoecell method deseribed by Dews.'?
The rate of inhibiting tighting episodes was determined
by giving clectrie stimuli, according to the technique
of Tedeschi,® to the test animals previously treated
with the test compound.  The effect on the coronary
blood flow was assessed by the technique of Yago,™
using dogs anesthetized with 30 mgskg of secobarbital
iv.  The antiinflammatory effect was estimated by the
method of Winter, ef al.,’® using Donryve male rats
previously given 19 carrageneen or 19; dextran
as a phlogistic agent.  The LD;e value was caleulated
from the lethality rate in 2 days after the treatment
by the Litehfield-Wilecoxon method.

The results obtained are shown in Table V. Ilach
of eompounds 11, 12, 14, 21, and 26 exhibited potent
inhibition of locomotor activity and suppression of
fighting ept=odes.  Compound 26 showed high toxieity.
however.  Compound 21 was one-third s aetive as
chlorpromazine in inhibition of fighting activity and 6
times ns putent i suppressing locomotor activity.
Compound 22 showed high toxicity.  These pheno-
thiazine derivativis were regarded asx potent CNS
depressants.

On the other hand, the compounds of Iminodibenzyl
anrd tminostilbene inereased coronary blood flow. Coni-
pounds 34, 40, 41. 45, and 46--most of them brlonging
to the Iminostilbeue series -exhibited 10-20  timies
greater poteney than prenviamine®  The iminostil-
bere derivatives also  hithibited locomotor aetivity.
Compound 46 which possesses mild locomotor supres-
sion may serve as g candidate antianginal drug.  Con-
siderable antimflimmatory action was found in the
phenothiazines aud iminostilbenes such as 11, 12, 43,

12 PLOBL Devws, Brit. J. Pharowceol., 8, 16 (1953).

(13) R. E. Tedeschi, D. 1. Tedesch, A. Mucha, L. Cook. I'. A, Matiis,
and E. J. Felliws, J. IPharnoicol. Erxp, Ther., 128, 28 (1950).

14) N, Yauo., Nippoo Yukurigake Zussid, BT, 380 (19610,

153 . AL Winter, I AL Resley. and G, W, Nuss, J. Fhiomecol. Erp.
Thre 141, 368 {10631,

16y N-13,3-Dipbenylpeopyly-a-merhylpuenethylamine.
Hoechist.
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