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As a continuation of the synthesis and pharmacological examination of different aminoal-
kyl esters [1—6]), esters containing the piperazine skeleton have been prepared by various methods.
Some of them display coronary dilating and cardiac arrhythmia-inhibitory effects.

We earlier reported the synthesis and pharmacological properties of various ami-
noalkyl esters. In a number of cases, appreciable local anaesthetic [1], bronchial
spasmolytic [3], coronary dilating [4, 5] and arrhythmia-inhibitory [6] effects were
found. Numerous of the various piperazinyl-1-alkyl esters exhibit considerable phar-

Table I

Pharmacologycal data of some esters

Elevation of the fibrillation threshold (%)
Compound 2 mgfkg ‘ 1 mg/kg " 0.5mg/kg
58 — 21.5 13.2
54 , — 224 . —
91 — 30.3 14.2
38 : — 276 . 189
35 . 31.1 —_ —_
118 — 36.4 —
Chinidin 34.5 20.6 —

* Part XXVI: M. Barték, A. Molndr, G. Bozéki—Barték: Acta Chim. Hung. in press.



K. FELFOLDI and HIS COWORKERS

226

— | TE€T—o0tT - . 2 |
a | 8 |zgo | BEOL oizer | v | Lot—son zun@\u L
— v | L |'s80 | 95—ss — j £91—09] |fu|© 9
400
— D2 | — |[s880 — — — — G
—%MD
1)
. _ | nz—soz| _ _ i
g | ev OH Z 9 0S1—8p1 H5-H9= b0 b
[€1] 3| 6 | TLo — SE6Y'T £ 001—86 ~THY—=HD=*HD £
— v | o | — — E6LY' I 621—L21 R YL B z
__ Lpea '
kil | a | s | — — — 01 $6—€6 HED -1 I
you  [poudw EM X Iy Qo) "d'W Qu SHww|  (O,) d'g u oN .

HO—F(CHI)—N  N—H
. /.

12190



H,CO.

8 HyCOr @ CH,— — — — — 0.78 | — [14]
H3CO

9 @-(CHZ)Z— 170—172 3 — - — | s —

10 Q (CHy)— — — — 62—63 | 0.89 | 65 —

OCH, ‘

1 @(CHz)a— 188—190 1 1.5323 — _ | s -

12 @—o—(cw;— 185—188 | 0.5 — 36—37 | — | 63 -

13 @-_CH=CH-CH2_ 165—170 1| 1.5540 — 0.65 | 57 —
] TN

14 CHN — (CHy3— — 0.37

15 C,Hs 00C— 148—150 2 | 1.4840 — 0.88 | 65 [1s]
CHy

16 - NH—C—CH,— - - - 0.42 | 73 —

3

CH,

137—139
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® Boiling point at 1 mm Hg.
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Table Il
/\
Ar—N  N—(CH);-OH?
R
No Ar R M.p. °C) Rp Yi«ild Ref.
17 @— H 73—74 09 | 717 | ne
18 @ CH, 144—148° | — | 68 | —
cHy -
19 CH;@» CH, 158—160° | — | 65 | —
CH, 4
20 @ ' H 58—59 — | 52 | —
CH, |
21 @- H 9293 |o67 | 77 | 17
OCH;
22 H 9495 | — | 68 | —
OCH,
23 w,o@— H 87—89 — | 15| ®
24 CHJO—@— CH, 69—71 — | a8 | —
25 @ H 99—100 | — | 52 | (s
cL
26 @ H 84—85 |0.87 | 82
ct
8 Method A
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Table III

No Ar R M.p. (°C) Re | T8¢ [ Rer

27 CL—@— H 109—110 | 0.85 75 [8)
o
28 . H 86—88 0.76 82 —

CL

29 : : H 158—160° | 0.85 " 68 —

CFy
30 @ H 80—81 |086 | 75 | —
N e

macological effects, e.g. central nervous system [7], sedative and hypotensive [8] and
tranquillant [9] effects.
Some of the new compounds we have prepared display good anti-arrhythmic

action in anaesthetized cats [10] in comparison with that of quinidine used as reference
substance (Table I).

Experimental

The esters were prepared from the corresponding piperazinylpropanols and acid
chlorides in acetone or benzene; by the addition of HCI dissolved in ethanol, the
dihydrochloride salts were then precipitated and subsequently purified by recrystalli-
zation from aqueous ethanol (Table IV). Besides the data resulting from microanaly-
tical elemental analysis (C, H and Cl™), thin-layer chromatography was used to

check the purity. '

Of the starting materials, N-carbethoxypiperazine, N-benzylpiperazine, N-butyl-
piperazine and the N-arylpiperazines were products of Aldrich. 3-Chloropropanol,
p-fluorobenzyl chloride, 3-phenylpropyl bromide, 3-chlorocrotyl chloride, 2-phenyl-
¢thyl bromide and 3-phenylallyl bromide were products of Fluka. 1-Methoxy-3-
-chloromethylcyclohexane (b.p.: 95—100°C/2 mm Hg; n%: 1.4682), 3, 4, 5-trimeth-
oxybenzyl chloride, 2-(2-methoxyphenyl)-ethyl chloride (b.p.: 74—76 °C/7 mm Hg;
n%: 1.5345) and 2-phenoxyethyl chloride (b.p.: 68—70°C/6 mm Hg; n¥: 1.5342)
were prepared with SOCI, from the alcohols, synthetized by LiAlH, reduction of the
esters of the corresponding carboxylic acids (Fluka products), and were purified by
distillation. 3-Heptamethyleniminopropyl chloride was prepared as in [2]. Some of
the carboxylic acid chlorides were Fluka products; the others were prepared from the
corresponding carboxylic acids with SOCI; or oxalyl chloride and were purified by
distillation.



Table 1V

N
RN N—(CH);=0~¢—x,
: 5 ~ 0
R

Formula

Derivative

No Ry R X M.p. (°C)
\ . : ' 2 HCI
31 = C3H,— H : CusHsoCl:N: O, 2380329
OCH,
. ' 2 HCI
32 b n—CLHs— H : @ C1oH;.Cl: N, Oy .215_g17
OCH,
’ 2 HCI
33 n=C,Hy— H F @ CisH30CLFN,0, 224—226
. 2 HCI
34 n—CLHg— H @\ Cy:H;,Cl:N, Oy 188—190
0
. 2 CH;,l
35 n=C,Hy— H @\ C,;Hg3):N: O, |93_1§5
0
2 HCI
36 CHy=CH—CH,— H C:HyCI N, Oy 189—191
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Table IV

Derivative

No R, R, X Formula M.p. °C)
CH30
“ @_-CHQ— H CyyHy,CLN, O, 2]292(2312|
CH,0
45 <: :)——CH;'—- H @\ CasHasCLLN, 0, L2HSL
| 0
46 F‘@‘CH)‘_ﬁ H C?szgclgFNgon 2220E_c2:12|
OCH,
cL
CH30 ' |
48 CH30-<.: :>-CH2— H @ @ CyyHyy ClyN, O, |926E-(l:;8
CH30 4,
49 <: :>—(CH2)2“ H- @\ CaoHaiCLN, O, 19235%4
0

[434
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Table IV
No R, R, X Formula P
HCl
57 C,H,00C— H C,sH;,CIN,O4 162—164
OCH,
58 C,H;00C— H @\ C1H,,,CIN,;O, 14‘:-'_C|I45
0
=
CH,l
59 CHs00C— H CasHa1JN:0s decomp.
(0]
60 @ CH=CH—CH,—~ H Q CaaH3sCl:N, Oy ) 7292?;“
OCH3;
H
o @ Ch=cnmer H >/: CasHaClN:0, 200501
OCH,
CH;0 '
: 2 HCI
62 @CH=CH—CH2— H CH304©—* CysHgeCl:N, Oy 2|5__g|7

CH40

1474
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CH,

Table 1V
Derivative
No R, Rs X Formula M.p. (°C)
69 H F@— CaoHuCLFN, O 19608
70 @_ H ; " CorHasCliFsN;O, AL
R
0
0
0
74 @ CH, F CauHesCL,FN,O, 2Ha
cH,

75 Q CH, @— CaaHy:CIN, O, b

9¢T
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Table IV

R{

' Formula

Derivative

0

- ‘x M.p. (C)
CH3 )
° [ ) HCI
CH3. - oo
84 .@ H F @ CaHyCliFN,O, i 2Ilé{ICl
OCH; .
= T CHy0 '
85 QQ H CH:O‘@ CaH3 CliN;O, 21}-619
OCH; o )
) " @ @ CysH,:CIN;O, Iggws
E-OCH;, PR
87 Q@ H Q- C1oH,,CLN,O, 1 625 E?ls ]
OCH;3 |
88 ;D H @— Ca1HasCLN;O, 2HCL
OCH,4

~

. 867
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Table IV

Derivative

No R v Re . X . - Formula M.p. (°C)
o7 CHJO@— CH, @ C;3Hy,ClIaN, Oy 16285-?169
CH, .
98 - CH30—@_ CH, </<:)>— CrluCLIO 15212?52
OCH,4
cl . lHCl
- j ! u CaHyClN, 0, 179—180
C‘ HCl’
100 H / CaH,ClN,0, 193—194
C> CH, '
a o HCI
101 H . CaoH2,CL3N, O, 193—194
<:5 CL '
Ct
" </(:)>_ u @‘ CuHyCLiN,O, ?7%&779?
OCH,
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Table IV

No R, Re X Formula ael;wzglc\:')e
113 ,@ H C2:H,, Cl,F;N, O, | 5295(;16 ‘
% OCH,
114 Q H @\ CesHueCLFsN,0, 12242?2 ;
CRy .
115 : H O- C1oH2sCl,F3 N, O, I627 2(1:16 ;
) 2 HCI
116 O H ' C1oH1sCl,N,0, 2HG
) | ‘ 2 HCI
- @ H F ClﬂHz.IC]gpNaoa 188—190
’ CHy0
N
118 @' H CH30 C.:Hy C1,N, O 1929.15'(1) 1
) ’ .2 HCI
119 @)‘ H CaoHosCLiN; O, 2L

we
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The piperazinylpropyl alcohols (Tables II—IIT) were prepared in one or other
of the following three methods (Méethods A, B and C). In three cases (5, 8 and 14)
the resulting aminoalcohol was not purified, because of the small amount of material;
instead, the crude reaction product was reacted with the acid chloride.

The thin-layer chromatographic examinations were performed on a Kieselgel
(Merck) layer 0:5 mm in thickness; the running mixture was 5% NH,OH — ethanol
and the developer was the Draggendorf reagent

Method A

A mixture of 0.15 mole N-substituted-piperazine, 15.5 g (0.16 mole) 3-chloro-
propanol and 20 g anhydrous, well-powdered K,CO; was boiled for 20—25 hr with
stirring in 120 ml ethanol. 100 ml ether was added to the cooled reaction mixture,
the precipitated inorganic salt was filtered off, the filtrate was evaporated to dryness,
and the residue was distilled or recrystallized from a benzene — petroleum ether
mixture.

Method B

A mixture of 32 g (0.2 mole) N-carbethoxypiperazine, 0.22 mole halogen com-
pound and 25 g anhydrous K,CO; was-boiled for 30 hr with stirring in 150 ml etha-
nol. The inorganic salt was filtered off the cooled reaction mixture, the filtrate was
evaporated to dryness, and the residue was boiled with 60 ml conc. HCI for 24 hr
[19]; after renewed evaporation to dryness, the residue was triturated in ethanol, and
the mixture was filtered. The crystalline N-substituted-piperazine dihydrochloride
was dissolved in water, and concentrated NaOH solution was added to liberate the
free base, which was extracted with ether. The solution in ether was dried and evap-
orated to dryness, and the resulting crude substituted piperazine was reacted with
3-chloropropanol as in Method A.

Method C
N-(3-Hydroxypropyl)-piperazine was preparéd as in [11]. From this the amino-
alcohols were obtained by Method A with the use of the corresponding halogen
compound ; the aminoalcohols were purified by distillation or by recrystallization.
Acknowledgements
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XUMHUS 1,3-BUGYHKIMOHABHBIX COEAUHEHUM, XXVII
CHUHTE3 CJIOXHbBIX 3GUPOB 4-N-3AMEIEHHBIX
TIMTIEPA3UHWII-1-TIPOTIAHOJIOB

K. ®eageavou, A. Moanap, H. Aniiox, H. HOM6om D. Homeuc u 3 Kapnamu
" B mpomomkeHue UCCieN0OBaHui B 00nacTu CHHTE3a M M3yyeHus dapMaKkoJornyeckoro nedcTeus
CIIOXHHX 3¢HPOB Pa3HBIX aMHHOCHHPTOB [1—6], cHHTE3HPOBAaHBI Pa3HBIMH METOZAMH CJIOXKHEIE

3¢HpEI, HMEIOMHKE ITHNEPA3NHOBOE KOMbo. HekoTopble coenMHEeHs 06/1a0at0T BEHEYHEIM Ba3OIAJI-
ATATOPHBIM W 2HTHAPHTMIYCCKUM melcTBHEM. |
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