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Ninety-three N!,N4-disubstituted piperazine derivatives inn which the Ntsabstitaeats ara 3-( p-chlorophenyl -3-

phenylpropionyl,

3-(p-chlorophenyl)-3-phenylpropyl,  w-{p-chlor-a-phenylbenayloxyjalkyl,

3-( p-chloro-a-

phetylbenzylmercapto)ethyl, 8-(p-chloro-a-phenylbenzyvlaminolethyl, nr 8-(1,2-diphenethylaminojethyl and the
N+ substituents are methyl, 2-hydroxypropyl, 2-(2'-hydroxyethoxyiethyl, cvclohexyl, beuzyl, m-nethyl- aud
p-t-butvlbenzyl, p-chloro-a-phenylbenzyl, phenethyl, phenyl, chloro- and niethoxyplenyl, tolyl, 2-pyridyl, 2-
pyrimidyl, or 2-thiazolyl have been syuthesized. So have some N,N’-disubstitited ethylenediamines in which
the substituent is p-chloro-a-phenylbenzyl and N’ ~ubstituents are alkyl groups or N is a part of morpholine or

piperidine.
activity.

Basic benzhydryl ethers,* thioethers,? and ethylenedi-
amine derivatives? in which onc of the N atoms is part of
@ heteroevelie ring are important classes of compounds
with CNS activitics such asg sedative, tranquilizing, nnti-
Iistaminie, antitussive, and antispasmodic. A number
of diphenylpropylamines have been reported to possess
analgetic P spasmolytic,*ee and vasodilatory® -t ac-
tivitiex.  Interest in piperazine-containing molecules
has continued to grow in recent vears beeause of the
broad spectrum of pharmacologieal activities found
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Screening for CNS activity revealed that some compounds possessed significant CNS depressant.
A few compouhds exhibited promiging antihistaminic activity in experimental animals,

among this group of compounds.*¢ It is alse known
that the mild sedative property exhibited by antihista-
minic compounds could be potentinted by the chemical
modification to obtain useful antianxiety or tranquiliz-
ing substance=."=7 W have, thercefore, undertaken the
synthesis and pharmacological study of a series of cam-
pounds, in which p-chlorobenzhydryl and  various
N-monosubstituted pipernzines are linked by conneet-
ing chain A ns shown in the following general formula

£\
Cl CH—A—N N—R
n_/

I

CHLCO, CHLCHy, O(CHy)y, OCCTT Y, S(CHs NTHCH b
or N(CH)OCHCT,
1L = alkyl, evelnalkyvl avaikyl, arvl, and heteroevelic groaps

-
il

In vicw of the significant CNS depressant activity dis-
played by somc of the ethylenediamine derivitives
(I, A = NHCH,CH.). additional compounds wherein
the piperazine part was replaced by other pharnue-
cologically active amines were also synthesized.

To extend the structure-activity relationships e the
same series (I, A = NHCH.CH,). the p-chlorobenzliyv-
dryl group was replaced by 1.2-diphenyvlethyl sinee u
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number of 1,2-diphenylethylamines have shown anal-
getic and CNS depressant activities.®

Chemistry.—N'-[3- (p-Chlorophenyl) - 3 - phenylpro-
pyl]-N4-(substituted)piperazines (I, A = CH,CH,) were
synthesized by the condensation of 3-(p-chlorophenyl)-
3-phenylpropionyl chloride with different N-monosub-
stituted piperazines followed by the reduction with
LAH.

N'!-[w-(p-Chloro-a-phenylbenzyloxy)alkyl]-N*-(sub-
stituted)piperazines {I, A = O(CH,),, O(CH.),], N!-{8-
(p-chloro- a-phenylbenzylmercapto)ethyl]- N4- (substi-
tuted)piperazines (I, A = SCH,CH,), and N!-[3-(p-
chloro - a-phenylbenzylamino)ethyl]- N4- (substituted)
piperazines (I, A = NHCH,CH,) were prepared by con-
densing w-(p-chloro-a-phenylbenzyloxy)ethyl or -butyl
chloride, 8-(p-chloro - « - phenylbenzylmercapto)ethyl
chloride, and B-(p-chloro-a-phenylbenzylamino)ethyl
¢hloride hydrochloride, respectively, with various
N-monosubstituted piperazines in the presence of Ilt;N
in EtOH.

N-(p-Chloro-a-phenylbenzyl)-N’- (substituted)ethyl-
cnediamines and N'-[8-(1,2-diphenylethylamino)ethyl]-
N“-(substituted)piperazines were prepared by the con-
densation of B-(p-chloro-a-phenylbenzylamino)ethyl
chloride hydrochloride or g8-(1,2-diphenylethylamino)-
ethyl chloride hydrochloride with various amines.

The physical constants, yields, recrystallization sol-
vents and analytical data of the compounds synthesized
are given in Tables I-111.

Pharmacology.—The gross observation of intact
mice, the spontaneous motor activity, and potentiation
of barbital hypnosis revealed that some of the com-
pounds in these series possessed good CNS depressant
activity. None of the compounds had any significant
analgetic activity (narcotic or nonnarcotic). A few
compounds exhibited significant antihistaminic activ-
1ty.

The results of the pharmacological evaluations, in-
cluding cardiovascular study and antihistaminic activ-
ity of the compounds tested, are given in colums 3-8 of
Tables I-T1I.

Results and Discussion

In general, the CNS depressant activity as seen by the
decrease in motor activity was in the following descend-
ing order according to the nature of the bridge —A-
joining p-chloro-a-phenylbenzyl and piperazine moieties
in the general formula I: NHCH,CH, > CH,CH, >
CH.CO > SCH.CH, > OCH,CH,CH,CH, > OCH,CH,.
The substituents R on the N* position of the piperazine
also influenced the depressant activity. In the ethyl-
enediamine series (I, A = NHCH,CH,), compounds 73
and 80-82 exhibited significant CNS depressant activ-
ity. The replacement of the piperazine group either by
a heterocyclic amine like morpholine, piperidine, or
alkyl- or dialkylamine reduced the activity. When
p-chloro-a-phenylbenzyl moiety was replaced by 1,2-
diphenylcthyl, the activity was considerably reduced.

Diphenylpropionamides (I, A = CH,CO) and the cor-
responding diphenylpropylamines (I, A = CH,CH,) ex-
hibited mild to marked CNS depressant activity. The

(8) F. Rao, P. B. Saraur, G. 8. Sidhu, N, K. Soguni, 8. 11, Zaheer, 8, 8.
Mandrekar, V. H. Sethy, U, IX. Sheth, I. P. Shah, and V. N. Bagadia, CNS

Drugs, a Symposium, Regional Research Laboratory., Hydrabad, lndia,
1967, C.8.1.R., New Delhi, 1967, p 283.
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reduction of the amide to the corresponding amine in-
creased the activity. The benzhydryl ethers (I, A =
OCH,CH,) showed a lower order of depressant activity
as compared to the benzhydryl thioethers, In the thio-~
ether series (I, A = SCH,CH,) the activity was found to
be of higher order when the N* substituents were aryl
(87 and 61) and 2-pyrimidyl (65). The length of the
carbon chain {I, A = O(CH,).] had no significant cffect
on the activity.

In vitro antihistaminie action on guinea pig ileum
showed seven compounds (27, 34, 36-38, 44, and 52) to
possess significant antihistaminic activity. However,
when tested for antihistaminic activity in vivo by the
aerosol method in the guinea pig, only 27, 34, and 38
showed marked antihistaminic activity.

Experimental Section

Pharmacological Methods.—CNS activity of the compounds
was evaluated by methods described eatlier.s The compounds
being insoluble were administered intraperitoneally as an agieois
suspension with 0.5¢¢ carboxymethylcellulose.

Cardiovascular effects of some selected compounds were
studied in normotensive dogs nunder pentobarbital ahesthesia.
The effects of the compounds on pressure respouse produced by
the injection of 2-4 ug/kg of epinephrine, 3-4 ug/kg of acetyl-
choline, and 3-5 ug kg of histamine were recorded. The test
compoutids were generally given in a dose of 5 mg/kg and the
effect was studied repeatedly at 10 mi, 1 hr, 2 hr, and 4 hr after
drug administration.

Antihistaminic activity in vitro of the compounds was investi-
gated on the guinea pig ileunt against contraction produced by
histamine and the results were compared with the inhibition
produced by dipheithydramine (10~# g/ml prodicing 509 inhibi-
tion ).

In vivo antihistaminic activity (guinea pig) was studied by the
degree of protectionn against hisxtamine aerosnl (2¢;). Gasping,
head movements, and the appearanice of asphyxial convulsion
were takenh as the end point. The animals which responded to
the histamine aerosol (29 ) within 2 min were taken for the test.
After the rest period (2 days) the test compounds were given
intraperitoneally at 0.1LDso, 0.5 hr before the challenging dose of
histamine aerosol. Animals treated with 0.59 vehicle aloie
served as controls. Absence of above reactions during the ex-
posure period (2 min) was considered as the positive antihista-
minic activity.

Chemical Methods® N-Monosubstituted Piperazines.--'The
following N-nionosubstituted piperazines required for the present
work were prepared according to the literature methods: N-
methyl, % N-(2-hydroxypropyl),1®> N-[2-(2'-hydroxyethoxy )
ethyl], e N-cyclohexyl,®d N-benzyl,®¢ N-(m-methylbenzyl),©f
N-(p-t-butylbenzyl),”®f N-(p-chloro-a-phenylbenzyl), s, N-(2-
phenethyl), " N-phenyl,’® N-o- aud -p-chlorophenyl,® N-o-
atid -p-methoxyphenyl,®® N-o-, -m-, and -p-tolyl, i N-(2-pyr-
idyl), 10 N-(2-pyrimidyl), %< and N-(2-thiazolyl).10%

p-Chloro-a-phenylbenzylmalonic  Acid.—p-Chloro-a-pheryl-
benzyl chloride!! (1.0 mole) was condeuxed with diethyl malonate
(1.1 moles) in the presence of NaOEt (1.1 moles) in tOH follow-

(9) Where analyses are indicated only by symbols of the elements, analyti-
cal results obtained for those elementg were within £0.49. of (he thepretical
valies. Melting points and boiling points are uncorrected. Melting points
were taken in capillary tubes in a sulfuric acid bath wichi a partial immersion
tbermoineter.
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Abstr., 46, 11252¢ (1952); (b) L. J. Kitchen and C. B. Pollard. J. Org. Chem.,
8, 338 (1943); (c) H. G. Morren, Belgian Patent 523,902 (Feb 16, 1954);
Chem. Ahstr.. 68, 18073r (1959): (d) H, G. Morren, Belgian Patent 549,420
(Jan 10, 1057); Chem. Ahstr., 54, 12169a (1960): (e) R. E. laitzand N. H.
Shearer, J. Ory. Chem., 12, 771 (1947); (f) B. G. Boggiano, G. B. Jackman,
V. Petrow, and O, Steplienson, British Patent 840,358 1July 6, 1960); Chem.
Abstr,, 88, 588a (1961); (g) '[. Fujil, K. Tomino, and H. \Watanabe, J.
Pharm. Sve. Japos., T4, 1049 (1954); (L) C. B. Pollard and L. G. Mae-
Dowell, J. Am. Chem. Soc., 58, 2199 (1934); (i) C. B. Pollanl and T. H.
Wicker, Jr., dhid., 76, 1853 (1854); (j) C. B. Pollard and J. B. Christie,
J. Org. Chem., 28, 1333 (1958); (k) K, L. Howard. H. W, Stewart, E. A.
Conroy, and J. J. Denton, tbid., 18, 1484 (1953).
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FDa, de- in -
Crysin me ’ pres- moedor listi-
stile ' Mpoohip kg signtoaer. DL IIC
Noe A R ven'' yiebl”  (mun, *C Formula Anaiysrs ip mglke  mice? ael.”
] ollydeoxypropal 1l 52 123-120 (N O N 800 100 [
K doHydroxypropat A 61 180-182 ¢, N | 1510 T N
By Benzyl P 66 120-122 ¢, 1, N 800 A0 I
! Fienzyl A=W 50 218-220 dec COULN 150 fend e e
3 m-Metbyibenry! 11 T8 123-124 ¢, 1N 800 1007 [
6 m-Methylbenzy? b A9 200-202 der C LN 6o H07 G (-
T p-t-Bulylhenzy! 1 G1 o 120-121 ¢, LN 800 o0/ P
b p-t-Pauiyibenzyl I G 204206 dire CalnCINg ., N R00 1007
it 2.Fhene(byl 1 A3 114116 CorHanCIN o . H.N 800 1007
1o 2.Phenctbyl 14 G5 2680265 dee : LN 300 50 [
11 a-Chloropbenyl It 50 140-142 4 CLN .0 N 800 Ay -
1 o-Chluropbeny] L-F¢ 61 178-180 6CloNz mateare C.HN 800 100 P
A n-Mechoxypheay! I 62 129-130 ) 2 ¢, H N 800 50 (0
B a-Methoxypbenyl] N 51 182-184 sCIN O - maieate ', 1N 800 507 )
i a-Toly] I 65 154-156 “INL0 C.H, N 800 A0 -
16 Jyl F-k1 56 180-182 #C'IN - maleair COHLN 800 1007 [ (I
1y mTolyl H 53 115-117 INLO Co N 800  100¢ fo
18 ne-"Tolyl E-1l¢ 72 200--201 smajeare CoHN 800 100 i
11 p-T'olyl H TT O 126-128 OO HLN SO0 a0 g
20 pToly k-l 61 162-164 e CIN maleate N 800 100! (- foeh
21 2-yricdy] P-1 62 150-151 HuCINQO LN {00 1H0 [
22 2lyridy] P=lc¢ 88 153-154 "y HyCIND maleace N 600 H0 il ’
B2 2. Pvrimidy ] I 71 174-178 »CIN O CUOHLN KOO 100 (ot
21 2. Pyrimidyt I=kE¢ 64 173-17)H Ny mateate . 11N K00 100 KN
25 2 Thinzolyl Iy T3 161-162 Cr 1 CINHOR N, = {00 100 {eh
26 2 Thiazolyl =10 82 154-147 « JCINGS - maleare N.o= 800 (- [
27 O 2-Tydroxypropyl ) 50  164-198 dec Qq oxalace N 150 (=1 - e
28 O(CH e Cyelohexyt 1 70 200-201' dec O - dimalea(e COHLN 100 ey o1 i
=0 O{C L)y 2-1'benechy] A=k 68 208-201% dec .0 -2HCL N
I 198-144 Ly CINQ - dimaleare N 2000 - e e
B (1 H e I'henyt E--Fo 49 152-150 sCIN 0 - maleace N SO0 200 a2 ior )
1 164166 ColleCINO - oxalate ¢, N
O(C «Chloroplieny] I 5T 170-172 dee N0 - oxulate 'L, N 100 (=
p-Chloropheay! 55 164-167 Tua bl N0 oxalace LN 0o 1ou”
o-Mechoxyphenyl 12 168-160 : soxaluce . LN 100 A0 -
O(Clde p-Meihoxypheay! 10 172-17: soxalate CUHLN 100 200 e
O1C ) a-Talyl 60 182-1806 dee caalare COHON 00 (=
O(C e m-"Toly! 63 173-174 w5 HaCINGO - pxalace CoHN S 2007 ; !
O1C ) vritly] 55 1G2-104 CaallwCINDO - maleate LN 100 2007 [ i
O(CH oy ZePyrimilyl 1 53 CINLGO - oxalace CoHLN 140 o0 [ s
Riv} O(CHuaye 2-Thiazolyl I 54 164-164 1y CINGOS axalace NN R 00 a0 (e =
10 OCCHy 2oty druxyprogy ] F-E1 57 164-160 JINOv-dimalivate N 100 10 I
| DR N 5 olee His: CIN O+ - dioxalate N
1 O e Benzyl =W 58 13CINGG - maleate N 300 G2
12 OCH)y m-Me(hylbenzyl I G xCINO - 2HCY oL N GO0 60 [
1 OCC p-t-Buiylbeazyl k. 56 198-200 Shmateate I, N 600 [ Gt
41 OWCHan 2.1'heneliy! P T 2342306 dee SO CONLN 200 et
40 O1CHy Fhenyt I T Hoa=lav [ Coxalare ¢, 1N H00 [
165 O(CHus n-Chlorupheny] E-ke 5u 0 151-154 [0 srxalid e .1 N 300 P -
1T OqCllen u-Methoxyphenyl IS 48  146-148 Q¥ suxalace o N 300 C= -
18 O(Cy p-Methnxyphenyl L-E1 50 166-168 [ oxaliace ', H,N 000 [
10 O(CH ) w-"Tolyl E-Ec 55 Hd-144 CanHgCINLO - oxaln e N T R i
A0 O(C Hae m-"Tolyvl 1 Tl 183-184 dec [ cexalale LN GO0 {
Al OiCHu)s 2 1'vridyl I 55 184-185 dec [ oxalule LN 300 i- I
B O g srimicdy] I 65 182184 ler (s flay -oxalace N 140 [ 4k
Oy 2-Thiazoly] P A3 175177 dec e INAOR - oxule N.® 200 )
SReCH D 2-Hyvdraxyprognt I 61 222-224 faaHo AO8 -dioxatace  CH NS G600 (= =
NeC pet-Barylbeazyl =W 750 202-203 silinaleate LN R 800 1007 - [
=eC o Pleenetly] I 84 lo2-101 ~dimaleate COHUND3 6000 () (= [
av S H Pheay] I 15 07-48 LN
F W 208-200 lew soxahnie A GO0 100 66
ES w-Uldirnpleenyy E-W AL 198144 ~oxalate COHLNCR 800 (= et
b n-Metlooxypbenyl F-W 59 200-201 ilec COMONCR 810 100 (o
0 p-Methoxyplienyl E-W 41 200-202 dec COULN. 8 800 2007
Gl a-Tolyl 17 53 203204 dec CUHL N, | 800 1007 [
ol ne-Tolyl o 55 193-14 dee ¢ NUR 800 100 [
63 p-Tolyl F-W 42 212-214 lee L NUR K00 oo
64 2.Pyridyt =W 6 1ye-201 CULND R G000 Feey JY [
65 2.Pyrimidyl I A1 185-186 COHLONCR R0 toaf e [
1 2-Thiazalyvl | DES DY GRS SURNS I HES SRS (T COHE NN 800 " i
E=w L1150 N
oy NGO Merloy] E-Bt 3y 262-200 Wee CoHLN
o 164-166 N 800 200 Lon ey
8 NH(CHa)» 2.llydroxypropyl 49 240-24511) N
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TasLe I (Continued)
Mouse CNS L7
LDse, de- in Anti-
Crystn mg/  pres- motor  hista-
sol- % Mp or br kg sion,® act. of minic
No. A R vent? yield’? (mm), °C Formula Analyses ip mg/kg mice? act.®
E-A 165—-168 dec CxHgCINO - dioxalate C,. H, N (=)
60 N1L(CHus 2.(2'-Hydroxyethoxy)ethyl 58 275-285 (10) CauHsCIN:O2 C,H,N 400 (—)
70 NH(CHy» Benzyl E 64 210-211 dec CaHnCIN3 - dioxalate C,H, N
E-W 188-190 C2HiCINs - dimaleate N 300 (—) (=)
71 N(CH3)(CHy)s Benzyl E 54 205-206 dec CxHs:CIN3 - dimaleate N 400 50 (—) (—)
E 208-210 dee C2z1H3:CIN;- dioxalate C, H N
T2 NH(CHy: m-Methylbenzyl 40 250-270 (6) CoH3CINs N 60 (—) (—)
E 168-170 dec CzrH3CIN: - dimaleate C,H,N
T3 NH(CH.): p-t-Butylbenzyl 59 290-296 (12) CuHiCING C,H, N
E 180182 C3HasCINs-dimaleate N 162 60 70 (=)
74 N(CH3)(CH2: p-t-Butylbenzyl 49  245-235 (7) CuHuCIN: C, H N
Ew 212-214 dec CaH4CIN3 - dimaleate N 800 100 (=)
75 NH(CHys p-Chooro-a-phenylbenzyl 62 245-255 (T) CaeHauCleN3 C,H N
76 NH(CHy) 0-Chlorophenyl P-Et 51 159-160 dec CxHxCl:N3-dimaleate C, H N 800 100 (~=) (—)"
T NH(CH,): o-Methoxyphenyl 49  260-270 (3) C2HxnCIN:O C, H N
78 NH(CHy) p-Methoxyphenyl 43 274-285 (3) C2HaCINO N
T NH(CHy o-Tolyl 18 280-295 (9) CasHuCINg N
80 NH(CHu)s 2-Pyridyl 11 48 106-107 CauHyCIN, C, H, N 800 135 92 =)
81 NH(CH.) 2.Pyrimidyl 11 49  88-89 CaHesCIN; C,H,N
E 170-171 CuHoCIN; -dimaleate N 150 60 65 (—)
82 NH(CHz2): 2.Thiazolyl 43 265-280 (1) CxHCINS N.§ 800 60/ 70 (=)
E-Et 163-165 C2HCINsS -dimaleate C,H XN, 8

@ A, Me,CO; E, EtOH; Eg, 90, EtOH; Et, Et,0; H, n-C¢Hius: P, --PrOH; W, H,O. °® Yields reported are the results of single
experiments and are based on 3-(p-chlorophenyl)-3-phenylpropionyl chloride (in case of the compounds of odd numbers from 1-25),
N-monosubstituted piperazines (in case of 27-67), 8-(p-chloro-a-phenylbenzylaminojethyl chloride hydrochloride (in case of 67-100),
and g-(1,2-diphenylethylamino)ethyl chloride hydrochloride (in case of 101-111). Yields are calculated for the materials melting not
less than 2-3° below the highest melting point obtained. ¢ Mice were observed during the toxicity tests. The lowest dose at which

significant depression was noted in mice is recorded in this column, Depression at doses greater thau 409 of the LDy, is 110t considered
to be significant and is indicated as negative (— ).

for 10 min before and 1, 2, and 4 hr after administration of the compound (dose 0.1LDsy).
decrease in motor activity was not considered to be significant and is indicated as negative (—).
antihistaminic activity of the compounds tested in dogs is noted as (—), (+), and (44 ), respectively, in this column.
significant effects on blood pressure of dogs were also given in this column as footnotes.
9 Produced 809 potentiation of barbital hypnosis at 0.1LDs dose.
¢ Showed significant antihistaminic activity ¢n vivo in the guinea pig by the aerosol method.

sis at 0.1L1Ds dose.
when tested in vitro on guinea pig ileum.

4 The study of motor activity of a group of six mice was doite on an actophotometer

The peak effect is given here. Less than 50%
¢ The negative, moderate, and marked
The other
/ Produced 609 potentiation of barbital hypno-
h Showed significant antihistaminic activity

i H. G. Morren, R. Denayer, S. Trolin, E. Grivsky, H. Strubbe, G. Dony, and J. Marieq [Ind. Chim. Belge, 19, 1176 (1954); Chem.

Abstr., 53, 2240 (1959)] reported base bp 205° (0.2 mm.).
(1966)] reported mp 209-212°.
nephrine response after 10 min; the effect lasted for 3 hr.

> 50% inhibition of epinephrilie response after 10 min; the effect lasted for 1 hr.
7 Produced 329 increase in motor activity at 40 mg;skg. 7709 inhibition of ACh response after 1 hr; the effect

lasted for 2 hr.
lasted for 4 hr.

ing the method of Henderson!? for the preparation of diphenyl-
tsosuceinic acid; yield 62%, crystallized from H.O, mp 178-179°
dec. Anal. (CmH;aClOO C, H.

3-(p-Chlorophenyl)-3-phenylpropionic Acid. A.—p-Chloro-
a-phenylbenzylmalonic acid (160 g) was partially decarboxylated
by heating at 180° for 2hr. The desired acid was obtained follow-
ing the usual technique and recrystallized from H,0, yield 85 g
(629:), mp 108-109°. Anal. (C;;H;;Cl1O;) C, H.

B.—p-Chloro-a-phenylbenzylmalonic acid (20 g) in glacial
AcOH (100 ml) was refluxed for 2 hr and then poured over
crushed ice. The solid thus obtained on recrystallization (H,O)
gave 9.9 g (589 ) of the desired compound in pure form, mp 108-
109°, undepressed by admixture of the compound obtained by
method A.

3-(p-Chlorophenyl)-3-phenylpropionyl chloride was prepared
from 3-(p-chlorophenyl)-3-phenylpropionic acid by the action of
R{ROCL; yield 65%, bp 180-186° (6 mm). Anal. (CisHCLO)
C, H.

N1-[3-(p-Chlorophenyl)-3-phenylpropionyl] -N+-phenethyl-
piperazine (9)—A solution af  3-(p-chlorophenyl)-3-phenyl-
propioayl chloride (5.58 g, 0.02 mole) in anhydrous CHCl; (25 nl)
was added slowly to a solution of N-phenethylpiperazine (3.8 g,
0.02 mole) and Et;N (4 g, 0.04 mole) in anhydrous CHCl; (25
ml), and the mixture was refluxed for 7 hr. It was then cooled,
washed (H,O), dried (Na:S0,), and concentrated. The resulting
solid was crystallized twice.

The other members of this series (I, A = CH.CO) were pre-
pared similarly.  Absorption peaks of ir spectra were as expected.
N'-[3-(p-Chlorophenyl)-3-phenylpropyl]-N¢-phenethylpipera-
zine Dihydrochloride (10).---A solution of the above amide (2.16 g,
0.05 mole) in Na-dried THF (175 mil) was added dropwise to u

(12) G. G. Henderson, J. Chem. Soc., 69, 731 (1891).

k A, Sacha [Acta Polon. Pharm., 21, 347 (1965);
1 409 inhibition of ACh response after 1 hr; the effect lasted for 4 hr.
» 70¢ inhibition of ACh response after 10 min; the effect lasted for 1 hr.

Chem. Abstr., 64, 8180g
m 80C% inhibition of epi-

» 509 inhibition of ACh response after 1 hr; the effect

suspension of LAH (1.0 g) in dry Et.O (200 ml) at such a rate
that a gentle reflux was maintained. After addition, the reaction
mixture was refluxed for 16 hr, cooled in ice, and decomposed by
dropwise addition of ice-HyO. The inorganic material was fil-
tered off and the organic phase was dried (Na,SO4) and concen-
trated. The residue was taken up in 15 ml of Me,CO and was
added to 10 ml of 5 N 2-propanolic HCl. The white solid thus
obtained was recrystallized.

The rest of the amides were reduced similarly to the corre-
sponding amines. Absorption peaks of ir spectra were as ex-
pected.

3-(p-Chloro-a-phenylbenzyloxy)butyl Chloride.—The proce-
dure followed was analogous to that described by Morren*® for the
preparation of &-(o-chloro-a-phenylbenzyloxy)butyl chloride;
yield 609, bp 186-194° (3 mm). Anal. (C;7H;sCLO) C, H.

B=(p=-Chloro-a-phenylbenzylmercapto)ethyl Alcohol.—p-Chlo-
ro-a-phenylbenzyl mercaptan® (94 g, 0.4 mole) was added drop-
wise to an equimolar quantity of NaOC.H; in 200 ml of EtOH,
followed by ethylene chlorohydrin (32 ml, 0.4 mole) and refluxed
for 2 hr. The reaction mixture was poured over ice and ex-
tractad with Et,0. The combined Et,0 extracts were dried (Na.-
S04) aud the solveut was removed. The residual oil was sub-
jected to fractional distillation under reduced pressure and the
fraction distilling at 216-224° (11 mm) was collected as a bluish
oll, yleld 57 g (51%). Anal. (C;sH;sCI08) C, H, 8.

B=(p=Chloro-a-phenylbenzylmercapto)ethyl chloride was pre-
pared from the corresponding alcohol with SOCl; in CHCl,, bp
208-218° (13 mm), yield 63%. A4nal. (Ci:HuCLS)C, H, 8.

B=(p=Chloro=-¢:-phenylbenzylamino)ethyl Alcohol.—A =uintion
of p-chloro-a-phenylbenzyl chloride (119 g, 0.5 mcle) in pyridine

(13) H. G. Morren, Belgian Patent :')51.032 (Marer 14, 1657); Chem,
Abstr., 53, 201017 (1959).
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Tapre 11

NN -D1sUBsTITUTED ETHYLENEDIAMINES
e
Cl CH—N—CHCHN] |
! “
1{1\ Mouse CNS v}
S \ LDs,  depres- ia Auti-
-N ) Crystn mg/ sion,® motor lista-
AN ,' sol- Yo Mp or bp ke ng./ act. of minie
No. R’ R« vent® vietd? (tmm), °C Formula Analyses iy ke ntice?d ne(.?
83 1 NH: 62 204-210 (4) CisHirCIN: ¢, H, N 50 135 L
84 1 Me:N I 52 180-181¢ CiiHaCIN:- dioxalate S HN 150 L=
85 Me Me:N I 48 136-138 CisH2CIN2-dioxalare ¢, H, N 100 (=)
86 H Et:N 41 176-184 (8) C1yH:CIN2 N 100 (e
1 184-185 CyH»CIN - dipicrate N
n H n-ProN 41 175-187 (1) Cy HasCIN, N 250 (=1 (=1
8% 1t n-BisN ) 100-205 (8: CrlisCINy N 250 60! 52
89 1l (PhCHy)N 1( 255-270 (7} CueH2CIN 2 N
DR NS 172-173 CpHCIN s oxalate ¢, H, N 200 0
00 1 CyHsN'H 4 200-205 (W CrHoCIN C,HON 60 [ L
A 164-165 CisHp CIN: dimaleate N
41 I n-PrN11 8 170-176 (8, Cu:HuCIN: ¢, H, N
1. 216-217 dev CwHuCIN - dioxalate N 150 [ [ [
(2 Me n-PrNH I 3y 204-205 CoHaC xalate N 250 a0 [
a3 11 -PrNH a6 170-180 (10 CusHeCIN N 150 60 C=
RY 151-152 CiHxCIN - dimaleate o, N =)
94 Me -PrNH 42 184-194 {8; CrsHas CID N
ohn H -BuNH 49 200-205 (W) CiyHCIN: N 800 90 [
E-Et 167-168 dec CysHuCIN: - dimaleare C, I, N
46 H Cyclohexylamino 46 223-236 (4 CaHxCh N 200 [
07 H 2,6-Xylidino 49 232-242 (73 CosHusCl N
E 171-172 CuH2CINy: C, H, XN 800 (=) =)
Ly H Morphulino 58 190-200 (3) Ci1sH5CIN,O N, 200 60 56
A 193-194 dec (C1sHasCINO)2- trioxalate C, H N 67
vy Me Morpholino 18 210-212 (7) CoHxuCINO ¢, H, N 800 1357
A 161-162 (CwoHuCIN0)2- trioxalute C,H, N
100 H Piperidino 51 215-224 (10) C ;CIN 2 N 200 10 [t
E 170-171 Cxli:C -dioxalate N

«~/ See corresponding footnotes it Table I, ¢ V. D. Anwato [Boll. Soc. Itul. Biol. Sper., 27,426 (19511; Chen. Abstr., 48, 8664 11954 )]
reported the dihydrochloride of base (hygroseopic).

Tapre 111
1,2-D1PHENYLETHYLAMINES

) N
CH,—CH—A—N NR
N/

Mounse CNS in
LDso, depres- motor Anti-

Cirystn mg/ sion,® aci. hisca-

sol- Vo Mp or bp kg me ’ ol minie
No. A R vent® yield? (mm), °C Formula Analyses ip ke ice? aci.C
101 NH(CHa): Me 54 210-215% (7) CnHN3 N 300 (- i
102 NH(Cli2) PhCH. 14 53 170-171 CxnHaNs - dimaleate C, H, N ) 30

)58 258-260 dec CxHNs-3HCI ¢, H, N
103 NH(CHae m-Methylbenzyl 47 255-265 (5) CasHss N2 N 250 60 nt
104 NH(CHz): p-t-Butyllbenzyl 11 53 88-89 CauHaN; C, H, N 800 100 56 {0
105 NH(CHy). p-Chloro-a-phenylbenzyl 43 260-275 () C33HieCINg N
106  NH(CHa): o-Methoxyphenyl E-E¢ 46 126-128 CxHasNsO - dimaleate G, 1N

E-Et 208-210 CaHaN:O- HClL C, 1, N 150 F—= (=)
107 NH(CHoa): p-Methoxypheny! H 53 99-101 CoHasN3O C,H, N 300 (=) H2
108 NH(CHy): 2.Pyridyl H 62 112-113 CaHaoNa C.H, N 450 90’ 62 [
109 NH(CH:): 2-Pyrimidyl H 65 113-114 CaaHuNs C, 1. N 100 =) (=
110 N(CH3)(CHp)2 2-Pyrimidyl O R 226-232 dee CxHaN: - 3HCL C, H, N 5 (=) (=3
111 NH(CHz2) 2.Thiazolyl H 51 84-85 CuHasNS C, H, N, 8 ) (=i (=

-7 3ee corresponding footnotes i Table I. * Componuds solidified on standing. ¢ 0% inhibition of ACh respouse after 10 min;
the effect lasted for 2 hr.

(120 ml) was added drapwise with stirring to ah ice-cooled soln- bp 202-212° {6 mum)y was collected, yield 79 g (60455  Anul.
tion of monoethanolanine (61 g, | mole) in pyridine (76 ml). (CQisHCINO) N, The oxalate was crystallized (EtOH-2Me,CO),
Stirriug was coutinued for 6 hr at room temperature and the uip 191-192°.1%  Anal. (CyHCINO;) N.

niixture was then heated on a steam bath for 10 hr. Pyridine B

was distilled off nnder diminished pressire, and the residue was 14) (&) E. Cwynnp aud F. Colin [British Patent 1,109,502 (April 10,
treated with ice-1,0 gnd ex'tracted with Et;(). The combined 1968); Chem. Abstr.. 69. 35937m (1968)] prepared this compound by (ke
Et,O extracts were dried (Na,30,) and conceutrated, and the catalytic reduction of the Schiff base pbtained from p-cblorobenzoplemae

resnlting oil was distilled in vacuo. The fraction distilling at and monoethauolamine. (b) B+ HC1lit.2** mp 230-232°.


foot.no

September 1969

3=(p=-Chloro-a-phenylbenzylamino)ethyl chloride hydrochloride
was obtained in 719 yield by the action of SOCl; o1 3-(p-chloro-
a-phenylbenzylamino)ethyl alcohol in CHCl; following the usual

techniques; it was crystallized from EtOH, mp 230-232°.1%
Anal.  (CiHCLN) C, H, N.

3-(N-(Methyl)-N-(p-chloro-a-phenylbenzyl)amino]ethyl  Al-
cohol.—A mixture of B-(p-chloro-a-phenylbenzylamino)ethyl
aleohol (26.15 g, 0.1 mole), HCOOH (10 ml, 98%), and HCHO
(41 ml, 37-41%,) was refluxed for 6 hr. Most of the HCHO
and HCOOH were removed by distillation under diminished
pressure. The residue was made alkaline with cold 5 N NaOH
and extracted with Et;0. The combined Et,O extracts were
dried (Na,SO:) and concentrated and the residue was distilled
in vacuo. The fraction distilling at 184-190° (6 mm) was col-
lected, yielded 18 g (659). Anal. (CieHi;sCINO) N.

3-[N-(Methyl)-N-(p-chloro-a-phenylbenzyl)aminojethyl chlo-
ride hydrochloride was obtained as an oil by the action of SOCL,
on the correspouding alcohol and was used directly for further
condensation. .

3-(1,2-Diphenylethylamino)ethyl chloride hydrochloride wus
prepared in 919, yield by the action of SOCl: on the corresponding
aleohol® as usual and crystallized (EtOH), inp 212-213° dec.
Anal. (CisH,sCLN) N,

B-[N-(Methyl)-N-(1,2-diphenethyl )amino]ethyl chloride hy-
drochloride was prepared from B-(1,2-diphenylethylamino)ethyl
alcohol hydrochloride, following the method described by Ker-
win, et al.’®

Ni-[3-(p-Chloro-a-phenylbenzyloxy Jethyl] -N¢-(2-pyridyl)piper-
azine Maleate (37)—To a mixture of N-(2-pyridyl)piperazine
(1.63 g, 0.01 mole) and EtsN (2.0 g, 0.02 mole) in EtOH (20 ml),
was added a solution of B-(p-chloro-a-phenylbenzyloxy )ethyl
chloride! (3.09 g, 0.11 mole) in EtOH (10 ml) and the reaction
mixture was refluxed for 25 hr. The solvent was distilled off,

(15) L. H. Goodson, C. J. W. Wiegand, and J. 8. Splitter, J. Am. Chem.
Soc., 68, 2174 (1946).

(16) J. F. Kerwin, T. F. Herdegen, R. Y. Heisler, and G. E. Ullyot, b3..,
72, 3983 (1950).

(17) N. Kato, et al., Japanese Patent 5028 (Sept 4, 1951): Chem. Abstr.,
47, 9362k (1953).
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and the residue was treated with cold 409, NaOH till alkaline
and extracted with Et,0. The combined Et,O extracts were
dried (NagSO,) and concentrated. The resulting oil was taken
up in 20 ml of EtOH and added to a solution of maleic acid in
EtOH. The solid thus obtained was crystallized.
N-(p-Chloro-a-phenylbenzyl)-N’-(2,6-xylidino)ethylenedia-
mine (97) was prepared by the condeusation of g-(p-chloro-a-
phenylbenzylamino)ethyl chloride [obtained by the basification
of 9.5 g, 0.03 mole, of g-(p-chloro-a-phenylbenzylamino)ethyl
chloride hydrochloride] with 2,6-xylidine (3.63 g, 0.03 mole)
following the method described for 37. The resulting oil was
distilled in vacuo and the fraction distilling at bp 230-242° (7 mm)
was collected. The free base was converted to its maleate salt.

N-(p-Chloro-«-phenylbenzyl )ethylenediamine (83).—A solu-
tion of p-chloro-a-phenylbenzyl chloride (23.7 g, 0.1 mole) in
pyridine (253 ml) was added dropwize with stirring to an ice-
cooled solution of ethylenediamine (24 g, 0.4 mole) in pyridine
(30 ml). The reaction mixture was stirred at room temperature
for 16 hr and then heated on a steam bath for 1 hr. Pyridine
was distilled off at diminished pressure, cold H.O was added to
the residne, and the residue was extracted with Et.0). The
combined Et,Q extracts were dried (Na.80s) and concentrated.
The residual oil was distilled in vacuo and the portion distilling
between 176 and 182° (2 mm) was collected.

The other compounds reported in Tables I-11I were obtained
by the condeusation of appropriate halides with various N-
mohosubstituted piperazines or appropriate amines, following the
method described for 37. In case of amines having low boiling
points, excess of amines was taken, eliminating the use of tri-
ethylamine. The resulting products were crystallized when
solid or converted into the appropriate salts or distilled under
vacuum when an oil.
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Several N N+disubstituted piperazine derivatives, in which N* substituents are 3,4,5-trimethoxybenzoyl-
acetyl, 3,4,5-trimethoxycinnamoyl or -hydrocinnamoyl, 3,4,5-trimethoxyphenylpropyl, and 3,4,5-trimethoxy-
benzoylalkyl and N* substituents are benzyl, m-methyl- or p-t-butylbenzyl, p-chloro-a-phenylbenzyl, phenyl,
chloro-, fluoro-, or methoxyphenyl, tolyl, a,«,a-trifluorotolyl, 2-pyridyl, 2-pyrimidyl, or 2-thiazoyl groups, have
been synthesized. Analogous compounds with other alkyl and heterocyclic amines in place of piperazine have
also been synthesized. All these compounds have been screened for CNS activity. A few of these compounds

exhibited significant CNS depressant activity.

The 3,4,5-trimethoxyphenyl moiety was found to be the most

essential for CNS activity as stepwise omission of the methoxy groups of most active compounds resulted i loss of

activity.

We have recently reported? the synthesis and CNS
depressant. activity of compounds incorporating 3,4,5-
trimethoxyphenyl and piperazine groupings into a sin-

(1) (a) Postdoctoral Research Fellow, Indian Council of Medical Re-
search, New Dethi.  (b) To whorm communications regarding this publication
should be addressed.

(2) R. B. Petigara, C. V. Deliwala, 8. S, Mandrekar, and U. K. Sheth,
J. Med, Chem., 11, 332 (1968).

gle molecule with appropriate variations in the connect-
ing bridge and at the N* position of piperazine ring. In
that series the -COCH.CH.- linkage was found to fur-
nish the most active compounds. The work has now
been extended to include new linkages, restricting the
length of the bridge to three carbon atoms.  Analogous
compounds replacing the piperazine with other biologi-



