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tacthoxyaraine gave D208 g (957, ) ol 1he oxiime O-racthyl ether,
Lop. 70 75° (0L ram. ).

Anal, Caled. for CeHpCINO: ) 600 H, 610 N, 71
Fomud: 010, 1, 6.2, N, 6.9,

Catalytic hydrogenation «f this componnd gave 11 in 297,
vield.

{-1-(4-Methylphenyl)-2-hydroxyaminopropane (5).--1-
p-Tolyvl-2-propanone,?® hop. 62-67° (0.5 mm.) [lit.s 92-04°
20 L), was obtained 11 OO0 vield by reduetion of 1-p-tolvl-
2-nitro- I-propene?* with iron and HCL

The oxime of this ketoue, m.p. 84859 (1it.28 85--50° 1, was oh-
Lained i1 870 vield.  Catalytie hydrogenation gave 5 in 74¢,
vield.

l-1-(4-Methylphenyl )-2-methoxyaminopropane (12).---1-
p-Tolyl-2-propanone oxiime ()-niethyl ether was au oil, b.p. 82
S4° (1.3 mumn.), obtained in 959 vield by treatiment of 1-p-
tolyl-2-propanone with methoxynmine.

Anal, Caled. for ChHNO: G, 74.6; Ho 8050 N, 7.0,
¢, 743 H, 82 N, 7.7

Catalytic hvdrogenation afforded 121 42° 7 vield.

dI-N-18-(1,2,3,4-Tetrahydronaphthyl ) hydroxylamine (6 1.-
S-Tetralone oxiime? (8.6 g.) in 150 ml. of ethanol containing 1.8
g. of HCI was hiydragenated over 0.25 g. of platimun oxide enta-
Ivst at .5 kg /enn? 150 pasdg.) nntil Umole equiv. of hiydrogen
was ubgorbed.  The renction mixture was processed ns deseribed
previausly, and 6 wag isolated ax the oxualate, nip. 183--184°:
vield, 3.4 g 80000,

Fonud:

T Temnikova wnl Vo1 Veksloe, . Geoo Chem . PSSP 19, 1318

[RSTEHIN
ity b, Worrall, . A, Chem, See., 60, 2841 H14G38),
25 1. Baohergoe ol O, Vass, Ber., 27, (518 (1841,

Vol. s

d{-1-( 3-Indolyl)-2-hydroxyaminopropane (7). Crude 1-i3
dolyl-2-propiaione oxime (8 g.),  obtaived Trom 3-indole
seetone® el hvdmyylnine, i1 200 wd of etiaol containang
L6 g of HCE was hvdrogenated over 0.2 g0 of phitimm oxihe
catadystoat 3.5 kg, fenn® (30 pasdig mntil T onle equiv, of hydro-
gen g abgorbed.  The hiydroxyamine compound 7 whs iso-
nted ns the oxalate, map. 180-181°.

+{{-1-(4-Chlorophenyl)-2-aminopropane (15, --'I'0 i cooled audd
stirred mixture ol 233 g of lithimm alnminmm hvdride and 500 1al.
of anhydrons ether was added grndnally o solution of 20.6 g or
1-( p-chloraphenyl -2-nicro-1-propene® in 100 1wl of dry reagent
benzene.  The reaction mixture was stirred and heated nnder
retfinx o 1 hr, eooled, nud decomposed with fee water.  Afrer
fileration from nworganie material, the dried solntion was trented
with HCI gag 1o precipitate 15 as the hydrochloride; yvield, 25.7
o (83001 mup. 163-165°, after reeryvstallization from ethanol
ethylncetate—ether,
dl-1-(4-Tolyl i-2-aminopropane (16 ).---Reduction ol 23 g. of
1-( p-tolyD2-nitro-1-propene with 17 g of lithhmn ahnnimg
hvdride gave 16.5 g (7090) of 16 as the hydrochloride, mp.
1AN--159°, after recrvstallizition frome ethanol-ethiyvl aeernme
ether,
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Thirey-eight 1,4-disnbstitnted pipernzines have heen prepared, in which the l-substitients are plhienethyl oriis
mono- or dinethioxy derivaiives, and the $-substituents are phenyl, mono-, or polysubstituted phenyl, pyridyl,

methylpyrazinyl, eliloro-; or methoxypyridazinyl.

They hinve been stndied systematieally far poteney agninst

epinephrine and histamine on (he isolated guinen pig seminal vesicle, in comparison with ergotamine and pro-

nmethazine.

In the preceeding paper of this series! the synthesis
and the adrenolytic and antihistaninie activities of a
number  of benzylpiperazines have been  deseribed.
We now wish to report the study of phenethylpiper-
azines of type I, where Av = phenyl, mono- or di-
methoxvphenyl, and R = pheuyl, mono-, or polysub-
stituted  phenyl, pyridyl. methylpyrazinyl, chloro-
or methoxypyridazinyl.

A
ArCH,CH.N NR
—
[

1y 00 Ry Boissiee, Ry Ratoois, and G Dumone, S Wed, Chern,, 6, 541
[RRUREN

Although a variety of 1,4-disubstituted piperazines
arc known, only some derivatives of the same general
formula have been deseribed specifically.?

Phenethylpiperazine  derivatives (Table I) were
prepared by condensation of the relevant monosubsti-
tuted piperazine with the appropriate phenethylhalide
in the presence of a twofold excess of the piperazinc
in xylene (methods A and B) or in the presence of an-
hydrous potassium carbonate in butanol (nmethod C).
The aminophenvlpiperazine derivative was obtained

21 (a) B. L. Hampton awl ¢ B, Doltard, J. Am. Chem. Sac., 89, 2570
1037) (b)Y J. Mills, M, M. Boren, awd N. R. Easton, Abstracts, 132nd
Nutivnal Meeting of the Aecican Chemical Society, New York, N. Y..
THAT, o 11-0; e o Mlls o G, Valley, UL S, Patent 2,027,924 (1060,


Worru.ll
benzylpiperazin.es

Compd.

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

« See Experimental section.
35-50°; 11, b.p. 50-60°; III, b.p. 60-70°),
pounds prepared as bases were dissolved in dilute acetic acid.

Ar

CsHj;
3-CH;0CsH,
4-CH;0CsH,
3,4-(CH;30),CeH;
3,4-(CH;0),CeH;
3,4-(CH;0),CeHy
3,4-(CH;0),CH;
3,4-(CH;0),CsHs
3,4-(CH;0).CsH3
3,4-(CH;0),CeHj;
3,4-(CH,0);CeH,
3,4-(CH,0 )% CeH;
3,4-( CH;}O)ngHx
3,4-( CHJ(_) )zcsH:;
3,4-( CHaO )ZCGH3
3,4-(CH;0),C¢H3
3,4-(CH;0),CsH,
3,4-(CH30),CeH;
3,4-(CH;0),CeH;
3,4-(CH;30),CeHs
3,4-( CH;0):CsH;
3,4-(CH;0),CsHs
3,4-(CH;30),CeH3
3,4-(CH;0),CeHs
3,4-(CH;0).CeH3
3,4-(CH30),CeH3
3,4-(CH;0),CeHs
3,4-(CH;0),CeHs
3,4-(CH;0).CsH3
CeHs
4-CH;0CsH,
2,4-(CH,0),CsHs
2, 5-( CH,;() )ZC;;H:;
3,4-(CH30),CeH;
3,4-(CH;0).C¢H3
3,4-(CH;0).CeH3
3,4-(CH,0),CsH,
3,4-(CH;0).CeHs

R
CﬁHsa
()GH,r,
CGHE,
2-1“CGH4
2-CICeH,
3-ClCeH,
4-CIC¢H,
2-BI'C5H4
2-OHCgH,
2-NO.CsHa
2-NH.CeH 4
2-CH;CONHGCH,
Z-C H306H4
3-CH;CGeH,
4-CH;CeH,
2-CH;0CH,
3-CH;0C:H,
4-CH;0C¢H,
2-C,H,0CH,
2-CH3SCeHy
2,4-ClCel1;
2,5-Cl.CsHs
2,3-(CH;).CsH;
2,4-(CH;).CeH;
2,5-(CH,);CoHs
2,6-(CH;).CeH;
3,4-(CHa),CeH;
2,5-(CH30).CeH3
2-C;HN*
2-C:,II41\I/l i
2-C;H.N*
2-C;HN"
2-C,H.N*
4-C;H.N"
2-C:H N,/
3-C,H,CIN;*
3-C,H;N,0!

Method®

I

r
1D
L
G
G
¥
E
1D}

I
T

BEE"goooooE==E0ES

m=Ea=

B

Yield
erystallized, %,

70

66
77
54
78
50
60
6.3

aey
)

67
49
H6
45
24
46
78
60
48
61
50
53
65
23
50
44
60
78
50
71
53
68

TasLE 1
/N
ArCHCHN  NR
M.p., °C.¢

Crystu. of amine Caled.
sulvent? or salt Formula C
1L 8% C,sH»N; 81.15
PE 1 65t C, H.NO 76.98
196 97+ CoHauNO 76.98
90 94+ CyHasN2Oo 73.58
1K 90 CoHys F N, O, 69.74
11 94 CoyHe,CIN 20, 66.56
PE 111 82 CopHCIN,O, 66.56
H 111 CeyHy»CIN,O, 66.56
H 105 CayHasBrN-0, 59.26
H 111 CyHas N0, 70.15
H 73 CyHasN3Oy 64 .67
P 114 CayHxN;0. 70.3f
H 117 CiaHagN3Os 68.90
H 92 Co HggN O, 74 .08
P I 60 C,HpN0, 74 .08
H 87 CyHsN0, 74 .08
H 101 CyyHpeN20y 70.76
H 81 CoHyN,O, 70.76
PE 111 110 CaHzsN2Oy 70.76
H 63 C2H3N:O3 71.32
PEI 79 CyH2N20,S 67.70
H 80 CooHzCl:N O, 60.76
H 100 CyH24Cl:N O, 60.76
PLE 11T 85 CaH3p N0, 74 .54
1k 80 CooHyyN,O2 74 54
H 78 CoH3N:0. 74.54
H 96 CaoH3oN 0 74 .54
H 115 CoH3 N, O, 74.54
AE 215 C2H3N,0,- HCI 62.47
M 49 Cy;HzN; 76.36
M 99 CisHuN;O 72.69
AL 136 CigHN302-2HCL - 57.00
P 210+ CyoHyN30:-2HCL 57,00
H 74 C,¢H2N;30. (9.69
H 134 C1gH N30, 69.69
PE 11 66 CsH2NLO2 66.64
H 120 C3Ha3CIN, O, 59.58
H 113 C19H 26N 403 63.66

e
11

Found, %,

C

8.33 81.0

.16
.16
.03
.32
98
.98
98
22
.65
.78
.97
.63
29
.29
.29
.92
.92
92
16
h8
12
.12
.53
53
53
53
.53
.39
92
79
.80
80
.69
69
.65
6.39
7.31

xxflxllcsﬁNﬂqw@@wmaaﬂwﬂﬂﬂmxDcxlﬂctxlcto:cscaxlaoocoo

76.
77.

73

69.
66.
66.
66.
59.
70.
64.
70.
68.
74.
73.
74.
70.
71.
70.
71.:
67.¢
60.

60
74

74.
74.
74.
74.
62.
76.

66.
59.
63.

b AL, absolute ethanol; ¥ 96, 969, ethanol; It 90, 909, ethanol; H, heptane; 1%, isopropyl ether; M, methanol;
¢ Melting points were determined on a Kofler hot stage niicroscope or (for compounds marked with ) in open capillaries and are uncorrected.
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Adrenolytic

Phacmacological datad -

activity
ECso,
~/ml.®

0.2

1

=

V
v oO S o

vV
[

>5

woo

). 02
.05

01

.2
.5
.02

Anti-

histaminic

activity
12Cso,
~/mlL.E

0.05
0.2

0.01

0.01
0.5
0.05

0.01
0.05

0.05
0.2
0.05
0.05
0.2
0.2
>5
0.5
>5
0.5

LD,
wg./ke.,
mice
i.p./

75
300
150

75
100

75

75

75

50

75

75

75
100
100
150

50
100
100
150
100

75

50

75

75
150
100
100
100
150
300
300

P, 2-propanol; PL, petroleum ether (I, b.p.

4 Com-

¢ [8Cyp is the concentration which inhibited the normal contraction of either adrenaline (2 y/ml.) and histamine (2 y/ml.) by 509%,;

> meaus that the componnd was inactive up to the concentration of 5 v/ml.
CINy, 6-chloropyridazinyl.

! C3H,;N,0, 6-1methoxypyridasinyl.

/ See ref. 1.

¢ Lit. ™ nup. 77-78°.

* CsH4N, pyridyl.

¢ Lit.2e m.p. 92-94°,

7 C,H;N., 3-methylpyrazinyl.

k C4H2-
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Tasre T1»

v \
RN NH
B.p.
{mm.»" S e e e Kat) fur analygeseme m e mme e i,
Yield, DT LD, Crystn, Calesl., 5 Pound,
Comnl. R Method® 4 o Yormuls Mo, vO.© solvert” & H & 11

39 2-FCeH, A 25 03(0.5) CwHaFN.-HCI 187 P SH42 651 BBT G.6
40 2-BrCgH./ 13 ) 140 2% CulHyBrNy: HBr 1= Al 3720 408 T4 405
41 2-OHCgH: 3 39 127 CoHoN:O-HBr 204 P 46 5 S8 4604 AN
42 Z.).-CH‘;S(/‘C,H.;'/ B 42 120 (0.2 Cl((}i((;NYgH'HBl' 2015 Al 45 067 502 459 (.1
41 2,4-CLCHy (& 27 12500.2) CuHeCLN. HBr 202 I AN AN 4020 384G 4
14 2,5-ClCeHs" C 48 128(0.2)  CioHCLN,- HBr 226 P 3848 420 382 401
45 2,5-(CH;).CoHy A 3T 04 (001 Cull XNa-T1C1 204 06 (1356 S.4d 6l6 N
46 2,4-(CH,).C:H," A 11 1530107 CuHgNa - HCL 220 I G3.56 N1 gha N3
47 2,5-(CH;)CoH, A 10 154 (11 CoHENL - HCL 2T T 6300 S BN N

40
48 2,6-(CHa)aCsHy' A 15 148(10)  CeHNL HCH 240 I 6200 S 44 637 Sob
49 3.4-(CH3 ) CgHy \ 26 176 (101 CualdNL - 173 1’ G3.56 S 44 004 S

62
0 2.53-(CH,0),CeH," B N 300,27 CeHgNaO,- HCL 169 AR 8H.TO T 40 5505 D
5l 4(‘H\“ 1 85 JEL CyH Ny ) 066.23 5.03 66, 1 5.0

« Purities of all distilled monosubstitnted piperazines were determined by gas (hromdtngmph\ using a Prolabo apparntug with
thermal conductivity detector (colunm: 4 m. long, 6-mn1. diameter., packed with C 22 firebrick coated with 20¢7 by weight of Rhodorsil
silicone oil, teniperature 240°, carrier gas hydrogen). TRetention time was 8 to 10 min. With compounds plepared from anilines,
cliromatograms showed a trace of these niaterials even ufter three rectifientions (retention time about 2 min.). * See Esperimental
section.  ° Uneorrected. ¢ Uncorrected, taken on a Kofler-type hot stage. ¢ AE, absolute ethanol; It 96, 9667 ethanol; P, 2-propa-
nol. /R, F. Parcell [U. 8. Patent 2,833,770 (1958)] reported b.p. 109-113° (0.35 mu.), 7 R. F. Pareell [U, 8. Pateut 2,336,594 (1D58)|
reported b.p. 1273-126° (0.2 mu.). * Parke, Davis and Co. [British Patent 850,663 (1960)t reported b.p. 123~128° (0.5 um).  * Liet
b.p. 110-113° (1 ). 7 H. G. Morren, Belgian Patent 614,177 {1062), no data. * R. F. Parcell [U S, Patent 2,022 788 (10601
reported 105-108° (1 mn.). * H. P. Dulalian, L. N. Starker, nud 1. Goldiman, U, 8. Patent 2,000,524 (1930), 1o data. @ Lit% Loy,
127-152° (0.5 mm.). * CyHUN, pyridyl.  ° Base.

from the nitrophenylpiperazine derivative by catalytic phenyl)- =1 1-( '-}>\1id\1\'--“‘" I-(3-methvl-2-pyraziayl-t 1-(G-
reduction (method D) and the accetylaminophenyl- chloro-B-pyridasinyl)-, ' and 1-(8-methuxy 'p‘“d‘”‘“‘hl”l)"‘ i1

iperazine derivative by treating the amino derivative zinex.! The 1e1111111dm of the l-monosubstituted piperazines
pipe e de LIVe DY treating the an rivative (Table IT) were abtained by une of the following methods for

with acetyl chloride (method E). wlich representative procedures are given.

Many of the 1-monosubstituted piperazines used in A. -(2-Fluoropheny1)piperazine (39)-—A mixtiure of 24.4
this work are known contpounds. In Table II, de- g. (0.22 mole) of 2-fluoroaniline, 21 g. (0.2 1.1101@') of (li_otll:umll-
seriptive and analvtical data are listed for 13 additional amine, and 40 ml. of HCL (sp. gr. 1.19) V\'.‘Ls_lll'llllel‘sed 1 an oil

y . " . bath preheated to 125° and heated slowly to 170°.  The tempera-

C()ll.lp()u.nd.\‘ of th.ls typ('. Synth(rt}c details for thosc ture of the bath wns maintained nt 170° for 7 hir. and at 240° for

dertvatives are given in the Experhmental part; miost Thir. After eooling, the residinal dark oil was taken up in water

of them have been deseribed i the patent literature md nOH (20 g.) was added to the solution.  Tlxtraction with

(sce footnotes to Table 1), 1)(.*114@11? (f'onfv('ntl nl()}li()md fljtén ation .1‘.“““1“1 O g, of 39 after
T a < Tacn e b Loy removal of a forerun o g. of 2-fluoroaniline.

I'he compounds have been tested on the isolated B. 1-(2-Bromophenyl)piperazine (40).—A solution of 7.5

guinca pig senunal vesicle according to the method of 2. (0.45 mole) of 2-bromoaniline, and 46.8 g. (0.15 mole) of bis-
Stone and Loew.?  The results of this investigation {g-bromoethyl)amine hydrobromide in 150 1wl of 2-butanone
appear in Table I.  Several compounds possess wis refliuxed f.m" 3 hir. Upon f'()()ling for 15 hr. at 0°, i ‘mixm}'v
a potent activity against epinephrine.t The observed of ivdrobranide sals (~1.‘.\'stzllllzed ns white gr;nn_ﬂcs. I'he solid
. . Lo . . . . was colleceed, taken up in water, und trented as inmethod A o
hls‘rammolytlc. effect is relatively wealk in L‘;OIHp&l‘lSOlI give 10.8 g. of 40 after removal of a forernn o 452 g ol 2-
to promethazine.* Compound 6 was retained for a Hronwanitine.
more extensive pharmacological examination. It ex- C. 1-(2,4-Dichlorophenyl)piperazine (435~ The procedure

hibits adrenolytic, hypotensive, and newroleptic proper-  ased was a modifieation of method At avoid excessive subli-
tics inn laboratory animals. ’ mation. The mixture of 2,.-1-(‘11(:11101'«):111111110,, <1_1(=th:%11<)1:1111111(-,(

' g o and HCL was heated at 140° for 5 hre. After cooling, it was dis-
solved i water, made alkaline, and then extracted with hat

Experimental benzene.  Upan eooling overnight at 0°, the solid was filtered

P and dried to give N-(2,4-dichlorophenyl)-N’-(2-hydroxyethyl}-

Melting points (uncorrected) were determined using a Kofler ethylenediamine (.')3".( ). ' The analytical saivple was prodiced

micro hot stage. by one more recrystallization from benzene, m.p. 81°.

1-Monosubstituted Piperazines.--The following compounds . .‘1(1<11. Cnl(-.(l. for CuHGCLNLO: C, 48.20; H, 5.66. omul:
were prepared as described in the literature: 1-phenyl- 6 1-[m- C, 452 1_'{, 5.6. o

(0- nnd p-)chlorophenyl]- 8 1-[m-(o- and p-)tolyl]-** 1-(o-nitro- A solution of 24.9 g. (0.1 mole) of the above ethylenedinmine

phenyl)-6¢ 1-[m-(o- and p-)methoxvphenvl]:ﬁd 1-(o-ethoxy- 20 ml. of HCI (sp. gr. 1.19) was concentrated in vacuo. ‘I'he resi-

dne was lieated at 240° for 8 hr. and then treated as in method A
to give 11.8 g. of 43 (27, vield from diethanolamine).

¢3) C. AL Stone and 13 R, Loew, J. Mharmacol. Erptl. Therap., 106, 220

1052,

(1) For comparative parposes, with the sanie conditions, ECs for ergota- JGh (1 WL Fyjid, K. Thonno, and 1], Wataunbe, J. Pharm. Seeo Juapan.
mine against epineplirine was found to be 0.02 v /ml. and ECs for prometha- T4, 1052 ¢1954): (bt C. B, Pollard nwd T. 11, Wicker, J. bin. Chern Sov,.
zine against histamine was 0.001 v/ml. 76, 1853 710041; “er Jo Sehatz awld ¥V, Kuazle, Hele, Chim, Avpr, 39, 1111

(5) () J. R. Boissier in ''Psychopliarmacologieal Methods,” Pergaunsn i1yany; wl) Ol B, Polland aud J. B, Christie, J. Org. Chem., 28, 1333 (1468)
Press. Tandon, 14863, p. 92; (b) J. R. Boissier, (. Dumont, R. Ratouxis, aml G G T, Mowaed, )1 WO Rieware, 120 AL Conray, awl J0 00 Dencon. it

J. Pagny, Arch. Intevn. Pharmacodyr., 198, 24 (14611, 18, 1484 7/ 1433),
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The same procedure was used to obtain N-(2,5-dichlorophenyl)-
N’-(2-hydroxyethyl)ethylenediamine. For analysis a sample
was recrystallized from toluene, m.p. 95°.

Anal.  Caled. for C,yHuCLN-O: C, 48.20; H, 5.66. Found: C,
48.5; H, 5.6,

D. 1-(4-Pyridyl)piperazine (51).—A solution of 1-benzyl-4-
(4-pyridyl)piperazine! (25.33 g., 0.1 mole) in 100 ml. of 2 N
HCI and 500 ml. of methanol was hydrogenated with 10 g. of
palladium-on-charcoal catalyst (59, by wt.) at room tempera-
ture under atmospheric pressure. The theoretical amount of
hydrogen was taken up in 3 hr. The catalyst was filtered and
the filtrate was concentrated in vacue on a rotary evaporator.
The resulting white solid was taken up in water, and the solution
was made alkaline with KOH. The precipitate was collected
and dried to give 51 in nearly quantitative yield. 1t was recrys-
tallized from heptane.

E and F. 1-(3,4-Dimethoxyphenethyl)-4-(2-pyridy!)pipera-
zine (34).—A solution of 113 g. (0.46 mole) of 3,4-dimethoxy-
phenethyl bromide” and 150 g. (0.92 mole) of 1«(2-pyridyl)-
piperazine in 1 1. of anhydrous xylene was refluxed for 10 hr. with
stirring. After cooling, the mixture was filtered to remove 1-
(2-pyridyl)piperazinium bromide (the solid was dried, yield 111
g.) and the filtrate was extracted with 500 ml. of 57 HCl. This
solution was imniediately made basic at 10-20°. The white solid
which formed was collected, washed with water, and dried to
give 138 g. (929,) of 34. Recrystallization from 3 1. of heptane
produced pure product.

1-(2,5-Dimethoxyphenethy!)-4-(2-pyridyl )piperazine Hydro-
chloride (33).—Following the same procedure, 1-(2,5-dimethoxy-
phenethyl)-4-(2-pyridyl)piperazine was obtained as an oil after

(7) The necessary phenethyl halides were obtained according to litera-
ture methods: 3-methoxyphenethyl! chloride, W. 8. Rapson and R. Robin-
son, J. Chem. Soc., 1533 (1935); 4-methoxyphenethy! bromide, J, B. Shoe-
smith and R. J. Connor, ¢bid., 2230 (1927); 3,4-dimethoxyphenethyl bro-
mide, S. Sugasawa, J. Pharm. Soc. Japan, 8T, 296 (1937); 2,5-dimethoxy-
phenethyl bromide, R. A. Barnes, J. Am. Chem. Soc., 75, 3004 (1953); 2,4-
dimethoxyphenethyl bromide was prepared in 709 yield from 2-(2,4-di-
methoxyphenyl)ethanol by the metliod used for 2,5-dimethoxyphenethy!
bromide, b.p. 116-119° (0.3 mm.). Anal. Caled. for CpHiBrO:: Br,
32.60. Found: Br, 32.4.
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extraction with ether of the buasic solution and concentration
in vacuo of the dried extracts. To a solution of 16.35 g. (0.05
mole) of this base in 50 ml. of absolute ethanol was added 0.1
mole of 2 A absolute ethanolic HCl.  The solvent was evaporated
in vacuo and crude 33 was crystallized.

In method F, the above procedure was carried out for aralkyl
chlorides, the solution being stirred under reflux for 24 hr.

G. 1-(3,4-Dimethoxyphenethyl)-4-(2-chlorophenyl)piperazine
(6).—A solution of 120 g. (0.49 mole) of 3,4-dimethoxyphenethyl
bromide and 98 g. (0.5 mole) of 1-(2-chlorophenyl)piperazine in
1 L of 1-butanol was stirred at 105-110° for 15 hr. in the presence
of 76 g. of anhydrous potassium carbonate. The mixture was
filtered while hot and the filtrate was kept at 0° overnight to
give colorless crystals; yield, 150 g. (849,). Recrystallization
from 1.21. of isopropy! ether gave pure 6.

H. 1-(3,4 Dimethoxyphenethyl)-4-(2-aminopheny!)piperazine
(12).—A sample of 18.55 g. (0.05 mole) of 1-(3,4-dimethoxy-
phenethyl)-4-(2-nitrophenyl)piperazine (11) in 300 ml. of eth-
anol was hydrogenated in the presence of platinum oxide cata-
lyst at room temperature under atmospheric pressure. The
calculated amount of hydrogen was taken up in 15 min. and the
temperature was raised to 40-30°. The catalyst was removed
while warm and a slow crystallization in the refrigerator of the
filtrate afforded 14.1 g. (82.5%) of white crystals. Recrystal-
lization fron1 50 ml. of 2-propanol gave pure 12.

I. 1-(3,4-Dimethoxyphenethyl )-4-(2-acetylaminophenyl)-
piperazine (13).—Acetyl chloride (7.85 g., 0.1 mole) was added
slowly to a stirred solution of 6.8 g. (0.02 mole) of the above amine
(12) in 75 ml. of toluene under anhydrous conditions. After
refluxing for 1 hr., the solid was collected and dried to give 7.55
g (90%) of 1-(3,4-dimethoxyphenethyl)-4-(2-acetylaminophen-
yl)piperazine hydrochloride, m.p. 200-205°. For analysis, a
sample wasg recrystallized from 2-propanol, m.p. 215°.

Anal. Caled. for CeHasN30;- HCL: Cl, 844. Found: Cl
8.3.

A 5-g. finely ground sample of the above hydrochloride was
suspended in 100 ml. of dry ether and treated with gaseous ani-
monia with stirring.  After 13 min., the inorganic salt was filtered
and the filtrate was concentrated in vacuo to yield a white solid.
It was recrystallized from 150 ml. of heptane to give 4.05 g. (809%)
of 13.
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The alkylation of amines with 1-p-nitrobenzoylethylenimine has been studied.
tuted amino)ethyl]benzamides were readily hydrolyzed to N-substituted ethylenediamines.

The p-nitro-N-[2-(substi-
The p-nitro-

benzamides were hydrogenated catalytically and a series of analogs of procaine amide were obtained. These

analogs were screened for antifibrillatory activity in the rabbit heart and in the dog heart.

pounds showed high activity.

Numerous drugs have been used to some extent in the
treatment of the heart’s rate and rhythm, However,
only quinidine and p-amino-N-(2-diethylaminoethyl)-
benzamide (procaine amide) are drugs of sufficient
selectivity and specificity of action to be classified as
antiarrhythmic and antifibrillatory agents. Fibrilla-
tion is a state of rapid, tremulous, and ineffective con-
tractions of the atrial or ventricular muscle. In 1918
quinidine was reported to be the most effective anti-
arrhythmic agents among the cinchona alkaloids.!
2-Diethylaminoethyl! p-aminobenzoate (procaine) had
been reported to have some activity by Shen and
Simon.? In 1951, procaine amide was shown to be

(1) W, Frey, Berlin. klin. Wochschr., 58, 849 (1918).

Several of the com-

effective in the treatment of cardiac arrhythmias.?
This compound has cardiac actions essentially identical
with those of quinidine.*

Although very useful, both quinidine and procaine
amide may at times precipitate ventricular fibrillation
or respiratory collapse.® Thus it was felt that the
synthesis and study of the cardiac action of a series of

(2) T. C. R. Shen and M. A, Simon, Arch. intern. pharmacodyn., 89,
68 (1938).

(3) L. C. Mark, H. J. Kayden, J. M, Steele, J. R. Cooper, J. Berlin, E.
A. Ronenshine, and B. B. Brodie, J. Pharmacol, Exptl. Therap., 102, 5
(1951).

(4) J. Zapata-Diaz, C. E. Cabrera, and R. Mendez, Am. Heart J., 48,
854 (1952).

(5) 8. P. Schwartz, S. Orloff, and C. Fox, ibid., 87, 21 (1949); B. M.
Cohen, New England J. Med., 246, 225 (1952).



