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Ethyl esters of 4-substituted piperazinoacetic acids l1/a - 1 were prepared by alkylation of 1-
-(ethoxycarbonylmethyl)piperazine with 2-methoxyethyl bromide, 2-ethoxyethyl bromide, 2-
-methylthioethyl chloride, 2-phenoxyethyl bromide and 2-phenylthioethyl bromide or by reactions 
of 1-(3-methoxypropyl)pipcrazine and 1-(2-methylthioethyl)piperazine with ethyl chloroacetate. 
Reactions of the esters with hydrazine hydra te gave the hydrazides I Va - f. Their treatment 
with 7-chloro-5-(2-chlorophenyl)-I,3-dihydro- I,4-ben zod iazepin-2-thione resulted in the title com­
pound la and analogues Ib - f. 1-( 4-Methylpiperazinomethyl) deri va tives Ig and Ilg were similarly 
prepared from 4-methylpiperazinoacetic acid hydrazide (I Vg). Compound Ig showed significant 
central depressant and anticonvulsant (electroshock) activity in mice. The enlargement of the sub­
stituent in position 4 of the piperazine residue results in an important decrease of these activities. 

1 n the preceding communication of this series 1 we have described the synthesis of 
8-chloro-6 -(2-chlorophenyl)-1-[ 4-(2-methoxyethyl)piperazino ] -4I-1-s-tl iazolo[ 4,3-0} 
-1,4-benzodiazepine and of some related compounds out of which especially the 
named basic su bstance showed a high degree of central depressant and anticonvu lsant 
activity in mice and resembled by its pharmacological profile the very potent anxio­
lytic and hypnotic agents of the type of alprazolam 2 and triazolam 3

. The aim of the 
present work was to investigate the influence of the insertion of one methylene group 
between the position 1 of the 4I-1-s-triazolo[ 4,3-0}1 ,4-benzodiazepine skeleton and 
the nitrogen atom of the piperazine residue on the activity. For tlus reason, the syn­
thesis of the title compound I a and its analogues I b - f has been carried out and the 
products were subjected to pharmacological screening for the anticonvulsant and 

discoordinating effects. 

Out of compounds of this type with a l-piperazinomethyl residue the literature4
,5 

described only one, 8-chlolO-6-phenyl-l-( 4-methylpiperazinomethyl)-4H-s-triazolo­
[4,3-a}I ,4-benzodiazepine (II g), which was obtained by substitution reactions of 
l-chloromethyl- (ref. 4 ) or I-bromomethyl-8-chloro-6-phenyl-4H-s-triazo]0[ 4,3-a} 
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-1,4-benzodiazepine5 with I-methylpiperaz ine. In the effort to prepare compound 
Jlg by an a lternat ive method we carried o ut an a ttempt at acy lating 7-chloro-2-
-hydrazino-S-phenyl-3H-l,4-benzodiazepine6 with ethy l 2-(4-methy lpiperazino )ace­
tate (lIlg) (ref. 7.H) in boiling chloroform. The 4-methylpiperazinoacethydlazide deri­
vative (which would be a su itab le precursor for the cyclization to the triazolobenzo­
diazepine llg) was not obtained at all ; the only identified product, which was isolated 
in a ra ther important amount, was the symmetrically disubstituted hydrazine V. 

I. Rl=CI 
II. Rl = H 

In Formu lae I - I V: 

C/, R = (CH zlzOCH 3 
b, R = (CI-Iz)30CH3 
c, R = (CH 2lzOCzH s 
d, R = (CI-I zlzSC H3 
e, R = (CH zlzOC6 H s 
/; R = (CHzhSC6I-1S 
g . R = CH3 

This compound is known 6 and it is easily formed by heating of the starting mono­
substituted hydrazine. We have found an alternative and efficient synthesis of com­
pound II 9 in the reaction of 7-chloro-S-pheny 1-1 ,3-dihydro-l ,4-benzodiazepin-2-
-thione9 

- 11 with 2-( 4-methylpiperazino )acethydrazide (1 Vg) (ref. 12 ,J3.)in boiling 

I-butanoL Characterization of compound Jl 9 was completed by recording the 
lH NMR spectrum and by preparing the fumarate. The new 1-(4-methylpiperazino)­
methyl analogue of triazolam 1 g was prepared by a similar way, i.e. by a reaction 
of 7-chloro-S-(2-chlorophenyl)-1 ,3-dihydro-l,4-benzodiazepin-2-thione9 - )) with the 

hydrazide 1 Vg in boiling l-butanol. 

r\ 
R- N N-CH,CORI "--I . 

III. Rl = OC~H5 

I V , Rl = NH - NHl 
~
~N=<N H-N H'>=~N ~ 

1_> \ _ 1# 
CI ~ N N CI 

C 6 H j C6 H< 

V 

Similar methods like in the synthesis of compounds 19 and JIg were then used for 
preparing the title comp0U11d 1a and analogues 1b-f. To this end it was necessary 
in the first line to prepare the corresponding piperazine intermediates III a - f and 
1Va-f which have not been described yet. The starting substance was l-(ethoxy­
carbonylmethyl)piperazine14

-
16 which was alkylated with 2-methoxyethyl bromide) 7, 
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Benzocycloheptenes and Hetcrocycli c Analogucs a s Potential Drugs 3435 

2-ethoxye thyl bromid e tS
, 2-mclhylth ioe thy l chloride " \ 2-phen oxye thyl bromide 2 0 

and 2-phenylthioethyl bromide 2 1 in bo iling ace lone in the presence of po tass ium 

carbonate (method A). There result cd the 4-sltbstitlttcd cthyl piperazinoacetates 

lIJa and JJJc - I which were charactcrized by spectra and in the case of compound 

liJa also by a crystalline ~ all. In two cases the reversed approach was used : 1-(3-

-methoxypropyl)piperazine ' and 1-(2-methylthioethyl)piperazine l were trea ted with 

ethyl chloroacetate in boiling ethanol in the pl esence of sod ium hydrogen carbona te 

(method B); the piperazinoacetates Ilib and Illd were obtained. The esters IlIa -I 
afro lded by reactions wilh 100% hydra zinc hydrate in boiling ethanol (method C) 

the hydrazindes I Va-I which wcrc charactcrized partly ill thc form of salts, partly 

by spectra. Their preparati on was accompanicd by thc formation of small amounts 

of higher melting by-product s, evidently the corresponding N ,N'-diacylhydr<lzines 22
. 

Compound VJ of thi s type was isolated in thc ca sc whcn wc a tt em pted to di still the 

crude 2-[ 4-(2-phenoxyethyl)piperazino Jacct hydra zinc (I Ve). Dccompositio n took 

placc mid the product VI was isolated as a crystalline tctra maleat e. Crysta lliza tion 

of the dimaleate of the hydrazide I VI fr o m ace tone afTordcd th e dimaleate of the iso­

propylidenehydrazide VlI. 

/~ 
N HCOCH . - N N - CII .CII.OC,. II , 

I 
. LJ . ' . 

/-\ 
N HCOC H,- N\-.l- CII :CII , ()( " II , 

1'/ 

i\ / 11 , 
C H .,SCH.Cl~.N SCII. CO N H- N = C 

,. .. "--I ' " nIl 

1"1/ 

Reactions of 7-chloro-5-(2-chlorophenyl)-1 ,3-dihydro-l ,4-benzodiaze pin-2-thione 

(reU-II) with hydrazides IVa - I in boiling J-butanol (method D) afforded the final 

products I a - f. The crude products were purificd by chromatography on silica gel 

and their structures were corroborated by spectra (especially the I H NM R spectra). 

All of the bases J a -I afforded by neutrali zation with fumaric acid the fumarates 

with the ratio of 2 molecules of the base per 3 molecules of fumaric acid (sesqui­

fumarates) which were used for pharmacological tests. Compounds J a -I and the 

intermediates I J J a -f ar;d J Va -I are assembled in Table] with the usual experimental 

data . The Experimental contains then only examples of the preparations carried out 

by the general methods A-D. 
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TABLE I 

8-Chloro-6-(2-chlorophenyl)-I-(piperazinomethyl)-4H-s-triazolo[ 4,3-a ]-1 ,4-benzodiazepi nes (fa to 
f) and Intermediates Illa - ! and IVa - ! 
- .. ---------------

Method M.p., DC (Solvent) Formula Calculated / Found 
Compound _ .. _- - --_._.-----

(yield, %) or b_p., °C/kPa (mol. wt.) %C %H %N 

fIla Aa 120 - 130/0'36 C ll H 22 N 20 3 51·36 9·63 12·16 
(44) (230'3) 5762 9·61 12·36 

Ilfa-2 HM" 144 - 145 C19H30N2011 49·34 6·54 6·06 
(ethanol) (462-4) 49·64 6·60 5·84 

Ilfb Be 124 - 126/004 C12H24Nz03 58·99 9·90 11041 
(82) (244'3) 58·31 9·89 11045 

Illc A 120- 122/0'3 C12HZ4N203 58·99 9·90 11'41 
(45) (244,3) 58·16 9·84 12·19 

IfId Bd 130- 132/0·27 CIIH22N202S 53·62 9·00 11·37 
(60) (246'4) 54·19 9·00 11·34 

Ilfe A 160- 165/004" C16H24N203 65·13 8·27 9·58 
(53) (29204) 65·15 8·31 9·58 

IfI! A 170-175/04 C16H24NzOZS9 62·30 1·84 9·08 
(38) (30804) 62·65 1·68 9·71 

IVa-3 M" C i 126- 121 C21H3ZN4014 44·68 5·11 9·93 
(80) (methanol) (564'5) 44·22 5·63 9·11 

fVb-3 M" C i 108-110 C22H34N4014 45·61 5·92 9·69 
(80) (ethanol) (578'5) 45·13 6·14 9·24 

fVc-3 M" C k 120 - 123 C22H34N4014 45 ·67 5·92 9·69 
(45) (ethanol) (578'5) 45·58 6·09 9·98 

fVd Co 19 - 81 C9H20N40S1 46·52 8·68 24·12 
(91) (ethanol) (232'3) 46'39 8·13 24·12 

IVd-3 M" 119- 121 C21H32N4013Sm 43044 5·56 9·65 
(ethanol) (580·6) 43·15 5·62 8·89 

IVe C 83·$-84·5n 
C14H22N402 60·41 1·91 20·13 

(56) (benzene-hexane) (218'3) 60·26 8·02 20·49 

IV! C 81-82° C 14H 22N 4OSP 57·11 7·53 19·03 
(10) (benzene-light (294'4) 56·12 7·56 18·94 

petroleum) 

la-l·5 Fq Dr 213-216s C24H26CI2N60t 54·64 4·89 12·14 
(57) (aqueous ethanol) + 1·5 C4H 40 4 54·82 4·83 12·83 

(659'6) 

la-20xH" 201-210 C28H30C12N609v 49·21 4·12 12·30 
(aqueous ethanol) + H 2O 49·13 4·52 12·20 

(683·5) 
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TABLE I 

(COl/IiI/lied) 

- -------_._------- - ------------

Co mpou nd Met hod M.p., °C (So lvent) For mula Calculated/ Found 

(yield, %1 o r b.p .. "C/ kPa (1110 \. Wl.) % C % H % N 
---.--,-,-------~--

1'6 - 1· 5 F"" D 233 - 23 6'" Cl, H 2XCI1Nt>0" 55·28 5·09 IN8 
(96) (aqueou s cthan o l) j 1·5 C4 H4 0 4 55·24 5·1 9 12-46 

«(>7J 6) 

Ie-I'5 F" D 194 -- 195)" = C2 s H 2SCII N(>0'1fl 55·28 5·09 12-48 
(74) (a qucous cthano l) ! 1·5 C4 1-1 4 0 4 5527 5·14 12-46 

(Ci736) 

It! D" 158 -- 160 C14 H2bCI2N"S"" 57·48 5·23 16·76 
(95) (e thano l) (50 1 5) 57·30 5·32 17'10 

Id-I'S F" 21 R- 222)' C 24 H 2(,Ci 2 Nc,S',(, 5.n3 4·77 12·44 
(aq ueous et han o l) 1·5 C4 1-1 4 0 4 53 ·D 4· 82 12·62 

(6756) 

11'- 1'5 F" D 167- 170dd C2'1 H 2~C I 2 N 6 0 ('f' 5H26 4·75 11 '65 
(95) (et ha 1101- et he r) I 1·5C4 H4 0 4 5835 4·83 11·76 

(72 1 6) 

If -I '5 F" D 206 - 20S!! C 2 ~ H 2HCl2 Nc,S'''' 56·99 4·65 11 ·39 
(27) (aqueous eth ano l) 1·5 C4 H4 0 4 57·3 1 4·66 11 ·25 

(737·7) 

"See Experimental. b D i(hyd rogen malea te). C IR spect rum (C I-I Cl 3)' 1030, I J65, I 298 (C- O 
in ester), 1110 (R- OR'), 1735 (e - O of es ter), 2 820 cl11 - 1 (C H2-- N): IH NMR spectrum ' 
,j 4' 17 (q , J = 7·0 H z, 2 H, COOC H2), 3-46 (t , J 7·0 Hz, 2 H, C H 20 in ethoxyl) , 3-49 (q, 
.I 7·0 H z, 2 H , rema ining C H 2 N), 3·J 8 (s, 2 H, NCH 2 0), 2·58 (bs, 8 H , 4 C H 2 N of piperazine), 
2·50 (t , 2 H , remaining CH 2 N), 1·25 (t , 3 H , C H3 in es te r eth oxy l), J·J8 (t , 3 H , C H 3 in ether 
cth oxyl). d Was prepa red a lso using met hod A in a y ield o f on ly 14%, b.p. 140 - 142"C/0' 33 kPa _ 
, I R spectrum (CHCl

3
)' I 030, I 170, I 300 (C---O in ester), I 240 (Ar- O- R), I 735 (Cc~~O in 

ester), 2820 cm - J (CH
2
- N); J H N MR spectrum' J 6·70 - 7-40 (m, 5 H , C6 H s), 4· 16 (q , J = 

= 7·0 Hz, 2 H, COOCH 2), 4·08 (t , J = 7·0 Hz, 2 H, ArOC H2), 3· 19 (5, 2 H, NCH 2 CO), 2·80 
(t, 2 H, CH 2 N ou tside of piperazine), 2·60 (bs, 8 H , 4 C H 2 N of pi perazine), 1·25 (t , 3 H , C H3 in 
ethyl). f IR spectrum (CHCI3)' I 165 (C- O in este r), 1477, I 580 (Ar), I 740 (C= O in ester , 
2 818cm - J (C H

2
-N); IH N MR spectrum ' .5 7·20 (m, 5 H, C6 Hs), 4·18 (q, 2H, COOC H2), 

3 20 (s, 2 H , NCH
2
CO) , 3·02 (t, 2 H, C H2S), c. 2·60 (m , 10 H, remaining 5 CH2N), J ·25 (t, 3 H, 

CH3). 9 Calculated: 10'40% S; found: 10'26% S. II Trimaleate. I The crude base was distilled, 
b.p. 160 - 163°C/0·26 kPa; the di stillate crys ta ll ized to a low-meltin g solid. j The crude base 
melted at 68- 70°C (ben zene-ligh t petroleum). k The crude base was distilled, b.p. 140 - 147°C / 
/0'27 k Pa; the distillate crysta lli zed to a low-melting sol id . I Calcu lated: 13·80% S; foun d : 13·50% S. 
III Calc ulated : 5'5 2% S; fo und: 5'47% S. /I IR spectrum: 69 1, 755 (5 adjacent Ar- H), J 005 , 
J 035, I 165, I 248 (Ar- O- R), I 472, I 490, 1 500, 1 582 , 1 598 , 3 020, 3 03 8, 3 050 (Ar), I 535 , 
; 658, J 677 (CONH) , 2785, 2 815 (ArOR, N - CH 2) , 3 J80, 3290, 3382 cm - l (NH 2 , NH); 
H NM R spectrum: <38·15 Cbs, I H , CON H), 6·80 - 7' 50 (m, 5 H, C6 H s), 4·12 (t, J = 6·0 Hz, 

2 H, CH2 0), 3·90 (bs, 2 H , NH2) , 3·12 (s , 2 H , NCH 2CO), 2·8 5 (t , J = 6·0 H z, 2 H , C H 2 N 
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TABLE I 

(Con/iI/lied) 
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outside of piperazine), 2·64 (s, 8 H, 4 CH 2 N of piperazine). 0 IR spectrum: 690, 740 (5 adjace nt 
Ar- H), 1532, 1575, 1665 (CONH), 2767, 2813 (CHz- N), 3163, 3250, 3295cm- J (NH , 
and NH); JH NMR spectrum: 15 8· 12 (bs, 1 H, NH), 7'10 - 7·50 (m, 5 H, C6HS)' 3·88 (bs, 2 H-, 
NH1), 3·08 (5, 2 H, NCHzCO), 3·05 (m, 2 H, CH 2S), 2·65 (111, 2 H , CH1N outside of piperazine), 
2·54 (s, 8 H, 4 CH,N of piperazine). P Calcu la ted: 10·89% S; found: 10·68% S. q Sesquifumaratc. 
r The base was rel~ased from the sa lt and used for recording the 1 H NMR spectrum: 15 8·50 (d, 
J = 8·5 Hz, I H, lO-H), 7·20- 7·70 (m, 5 H, 9-H and 4 ArH of chlorophenyl), 7·18 (d, J ~­

= 2·0 Hz, 1 H, 7-H), 5·55 and 4·20 (ABq, J = 13-0 Hz, I + 1 H, 4,4-H , ), 3·80 an d 3·50 (ABq, 
J = 13·0 Hz, 1 + I H , I-CHz- N), 3·55 (t , 2 H , CH2 0), 3-40 (s, 3 H~ CH3 0), c. 2·60 (bill . 
10 H, 5 CHzN). S Mass spectrum, //l Iz (%): 484 (M+ corresponding to CZ4 HZ6ClzN60) , 127 (2 5/. 
114 (58), III (100), 97, 95 (93), 69 (31), 56 (38). t Calculated: 10'75% CI; found : 11'00% CI. 

II Dioxalate monohydrate. v Calculated: 10'38% CI; found: 10'33% Cl. IV The base was release d 
from the sa lt and used for recording the spectra; JR spectrum: 748, 830, 887 (4 and 2 adjacent 
and solitary Ar- H), 1480, I 530, I 564 (Ar), 1 610 cm - I (Ar- C= N); 1 H NMR spectrul11 ' 
,58-49 (d, J = 8·5 Hz, 1 H , J O-H), 7·20 - 7·70 (m, 5 H, 9-H and 4 ArH of chlorophcnyl), 7·1 (, 
(d , J = 2·0 H z, J H, 7-H), 5·55 and 4·20 (ABq, J = 13-0 Hz, 1 + I H , 4,4-Hz), 3·80 and 3·60 
(ABq, .1 = 13-0 Hz, 1 + I H, I-CH2N) , 3-41 (t, J = 7·0 Hz, 2 H, CHz O), 3·32 (s, 3 H, CH.l0 L 
2·50 (bm, 10 H , remaining 5 CH2 N), [ ,85 (bm, 2 H, CH 2 in the middle of the propane chain) 
x Calculated: 10·53% CI; found: 10'68% Cl. J' With decomposition. = The base was released 1'1' 0111 

the salt and used for recording the 1 H NMR spectrum: 08-49 (d, J = 8·5 Hz, I H, 10-H), 7·30 to 
7'80, m, 5 H, 9-H and 4 Ar-H of chlorophenyl), 7·18 (d, J = 2·0 Hz, 1 H , 7-H), 5·55 and 4·20 
(ABq, J = 13·0 Hz, I + I H, 4,4-H2), 3·80 and 3·60 (ABq, J = 13-0 Hz, 1 + I H, I-CH , - N/. 
c. 3·50 (m, 4 H, CH 2 0CH 2), c. 2·60 (m, 10 H , remaining 5 CHzN), 1·20 (t , J = 7·0 H;, 3 H. 
CH 3). atl Calcu lated: 10'53% CI; found: 10'90% Cl. bb Calculated: 14'14% CI ; ' 6:39% S; found: 
14'32% CI, 6'60% S. cc Ca lculated: 10·50% CI, 4·75% S; found: 10'62% CI, 5'00% S. dd The basc 
was released from the salt and used for recording the spectra; UV spectrum: Am:.x 221 nm (log ;; 
4·67), inflexes a t 251 nm (4'00) and 270 nm (3·52); lR spectrum: 690, 752, 815, 830, 885 (5, 4 and:2 
adjacent and solitary Ar- H), 1230 (Ar- O- R), 1486. 1531, 1569, I 585, 1 599 (Ar), 161 4 
(Ar- C= N), 2770, 2810 cm - J (ArOR, CHz- N); J H NMR spectrum: 06·80 - 7·70 (m, 12 H, 
ArH), 5·60 and 4·20 (ABq, J 13·0 Hz, 1 + 1 H, 4,4-H2), 4·15 (t, J = 6·0 Hz, 2 H, OCHz)' 
3·85 and 3·58 (ABq, J = 13-0 Hz, 1 + 1 H, l-CHz-N), 2·85 (t, J = 6·0 Hz, 2 H , CHzN outsid e 
of piperazine), 2·68 (bm, 8 H , 4 CH 2 N of piperazine). ee Calculated: 9·83% CI ; found: 9'84% CI. 
II The base was re leased from the salt and used for recording the spectra; I R spectrum: 69 5, 
752, 838, 895 (5, 4 and 2 adjacent and solitary Ar- H), I 490, I 535, 1 568, I 582, 3 040 (An. 
1614 (Ar- C= N), 2785, 2820cm - J (CHrN); IHNMR spectrum: 158-45 (d, J = 8'5 Hz. 
1 H, IO-H), 7·10- 7·70 (m, 11 H, remaining ArH), 5·58 and 4·20 (ABq, J = 13 'OHz, 1 + I H. 
4,4-H z), 3·80 and 3·50 (ABq , J = 13-0 Hz, 1 + 1 H, 1-CH2- N), 2-40 - 3·20(m, 12 H, 4 CH1J' 
of piperazine and SCHzCH1N). 99 Calculated: 9'61~~ CI, 4'35% S; found: 9'67% CI, 4'63% S. 

Compounds J a - g and J 1 g in the form of fumarates were subjected to a prelimina rY 
pharmacological evaluation in mice using oral administration (all doses in mg/kg). 
The acute toxicity (LDso) has been determined only with three compounds: la , 721 : 

Jg, 635 (starting with a dose of200 mg/kg a strong sedation of the animals in the ex­
periment takes place; the toxic symptoms are convulsive twitches and ataxia) ; /Ig , 
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c. 1 000. Assuming a possible considerable di scoordin<lting efrect in the rotafod test 

the compounds J a -I were admini stered in a dose of J I1lg/kg. They a ppeared, 

however, to be almo st inactive under these conditio ns (ataxia in JO - 20(:,~ of the 

animals at the maximum). For the l110q active compound 19 the mediulll effective 

dose was determined; EDso = 25·9 mg!kg. Compound JIg was admini stered in this 

te st in a dose of 30 mg/kg which only exceptionally brought abo llt a taxia. The central 

depressant effect manifested by the inhibiti o n of the locom o tor activity , evaluated 

by the photo-cell method of Dews, was estimated on.ly with two compounds: CO I11-

pound 19 in a dose of 10 mg/kg inhibited the locomotor activity very int ensivcly 

(to 30% of the control value); compound /lg brings about a statistically significant 

inhibition in this test only in a relatively high do se of 50 mg/kg (a dose o f IOll1g/kg 

is practically without efTect). The anticonvulsant activity towards pentetrazo le was 

evaluated likewise only with thcju st two mentioned compound s : Ig, a dose of J mg/kg 

lacks any plOtective effect toward s the convulsant action but it decrea ses significantly 

the toxicity of pentetrazole; lIg , a dose of JO mg/kg is inactive towards pentetrazole . 

All compoullds were tested for the protective action toward s convulsion s elicited 

by electroshock.]n this test compound s Ja - fwcre administered in a dose of I mg/kg. 

Compounds J a and J b showed signs of eircct but the dose given pro tected less than 

50% animals in the experiment. Compound s Ie-I were practically inactive. For 

the most active compound Jg the medium protective do se was determined; PD so = 

= 1·23 mg/kg. Compollnd 11g was inactive in a dose of 50 mg/kg. Tn comparison 

with triazolam 3
•11, even the most active compollnd of our series (1g) is thus in all 

tests used less active approximately by two degrees of magnitude. When enlarging 

the N-substituent (I a -I) and with the absence of the atom of chlorine in the o-po si­

tion of the 6-phenyl (11g) the activity continues to decrease. 

Evaluation of the antimicrobial activity (Dr J. Turinova and Dr V. Hola, bacteriologica l de­
partment of this institute) showed signs of inhibit ory effects of some compounds toward s some 
microorganisms (numbers of compounds and the minimum inhibitory concentrations in llg/ ml -
un!ess they exceed 100 llg /ml - are given): Streptococcuslaecalis, Ie 100; Staphy lococCIIs pyogenes 
aureus, Ie 100, Ij 25; Trichophyton mel1lagrophytes, la 50, 1150. /lg 50. Ali compounds were inacti­
ve in concentrations of 50- l00 pg/ mltowards Streptococcus B-haemo/yticlI.l', Pseudomonas aenl,qi­
nma, Escherichia coli, Protells l'lIlgaris, Saccharomyces pa.l terianlls, Candida albicans and Asper­

gillus niger. 

EXPERIMENT AL 

The melting points of analytical samples were determined in Kotler's block and are not corrected; 
the samples were dried in raeuo of about 60 Pa over PzOs at room temperature or at 77 0c, The 
UV spectra (in methanol) were recorded with a Unicam SP 8000 spectropohtometer, the IR spectra 
(in Nujol unless stated otherwise) with a Unicam SP 200G spectrophotometer, the 1 H NMR 
spectra (mostly in C2 HCI 3 ) with a Tesla BS 487C (80 M Hz) spectrometer and the mass spectra 
with MCH-1320 and Varian MAT 44S spectrometers. The homogeneity of the compounds and 
composition of the reaction mixtures and crude products were checked by thin-layer chromato-
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graphy On silica ge l (S il ufo l). The preparative separa tio ns were carried out on col umns of silica gel 
(Merck 60). 

8-Chl o ro-6-(2-ch lo rophenyl)-I-( 4-met hylpiperazino)methy l-4H-s-triazolo[ 4,3-a)- 1 ,4-benzod ia­
zep ine (lg) 

A mixture of 6·4 g 7-chloro-5-(2-chlorophenyl)- 1.3-d ihydro- 1 ,4-benzodiazepin-2-thi one 9 
- I I, 

3·45 g 2-(4-methy lpiperazino)acethydrazide (I Vg) (reL I 2.13) a nd 80 ml I-butan o l was st irred and 
reflu xed for 8 h. After sta nd ing overnight the mixture was hea ted with charcoa l, filtered and buta­
nol was evaporated in 1'aCli o. The res idue was disso lved in 50 ml ben ze ne. the so lution was fi ltered 
thi"Ough a column of 40 g ne utra l AI20 3 (acti vity I I) wh ich was washed with 160 ml benzene. Eva­
poration o f the filtrate gave 8·2 g cr ude oil y prod uct wh ich c rystallized ~ I ow l y from a solution 
in 20 ml benzene to which 10 ml hexa ne were addeJ. After 2 days stan iing in a refrigera to r the 
prod uct was fi ltered . washd with hexane a rd drieJ; 5'0 g (57%). m.p. 173 - 175 °C. Analytica l 
sa mple. m .p. 175 - 17('oC (benzene- hexa ne) IR sp~ctrum ( KBr ): 755, 770.826,833,895 (4 and 
2 adjacent an:! so litary Ar - H). 1 490. 1540, 1 570 (A r). I 6 10 (Ar - C = N). 2 725.2748.2780, 
2790 c m - I (CH3 - N. C H2- N). I H NMR spectrum (C 2 H 3S0C 2 H 3 ): i5 8·36 (d. J = 9 '0 Hz, 
I H. 10-1-1). 7· 30 - 8·00 (m. 5 H . 9-H and 4 ArH of chloro pll,:: ny l). 7·1 1 (d. J = 2·5 Hz, I H , 7-H). 
5'3 1 a nd 4'31 (A Bq, J = 13·0 Hz, I I H, 4,4-1-[ ,),3'90 a n:.! 3'60 (ABq. J ~= 14·0 Hz, 1 I 1-1 , 
I-Cl-12 - N), 2,55 (b m. 4 H. C H 2 N I C H2 of piper<~zine). 2·4(, (b m.4 H, C H 2 N4C I-I 2 o f pipe razi­
ne). 2, 19 (s. 3 H. NCH 3 ), Fo r C22 H 2zCI2N6 (441,4) ca lculated: 59 ·87% C, 5'02% H, 16 '07% C I, 
19'04% N; found: 59'24% C, 5' 13% H, 11>-30% CI, 18' 76% N. 

SCSi/lllllllllara le, m,p. 220 - 225°C with decomposit ion (aqueous etha nol), For C22Hz2 CI2N6 + 
-I- 1·5 C4 H40 4 «(,15,5) ca lcula ted: 54'64% C. 4' 59% 1-1 , 11 '52% C l. 13'66% N; found: 54'73 ~~ C, 

4'W~~ H. 11' 38% C I. 1}-80% N. 

Oxalate sesqllilzydratl' , m.p, 207 - 209°C with decompositio n (aqueous e thanol ), Fo r C 24 1-1 24 , 

.C I 2 N 60~ +- 1·5 H 2 0 (558'4) ca lcu la ted: 5H;2% C. 4'87% H. 12,70% Cl. 15:05Yo N; found: 
5 1 '66 ~' :' C. 4·57% 1-1 , 12·3 7~ ;' C I. 14'6 1% N, 

8-Ch lo ro-I- ( 4-methylpiperazin o)met hy l-6-phenyl -4H -s-triazolo[ 4. 3-a )-1 .4-benzod iazepine (lIg) 

A mixt ure of 2'9 g 7-chloro-5- phenyl -I .3-dihydro-1 ,4-benzodiazepin-2-thione 9, II , I· 7 g 2-(4-
-met llylpipe razino)acet hydrazide (lVg) (reL I2 , t 3) a nd 50 ml butanol was reflu xed for 4 h , allowed 
to ~ t and overnight and evapora ted under red uced press ure, The residue was di ssolved in .30 ml 
e tha no l. the solut ion was fi ltered with cha rcoal and evapo rated, Crysta lliza tion of the residue 
from a mixture of 15 ml etha no l a nd 15 ml cyclohexane and processing of the mothe r liquor gave 
3· 1 g (72%) Ilg. m ,p . 20 1- 205°C. I H NM R spectrum: (~ 8'38 (d. J = 8,0 Hz. I H, IO-H), 7·20 to 
7,70 ( Ill , 7 H. 7,9-H 2 and C (j Hs ). 5,48 and 4'08 (ABq, J = 12·0 Hz, 1 +- I H , 4,4-H2), 3'8 1 and 
3,53 (ABq. J = \3'0 H z. I + I H, I-CH2- N). 2,20 - 2,90 (m. 8 H, 4 C H1N of piperazine), 2,25 
(s, 3 H. NCH3 ). Lit. 4,5, m,p, 2CJ4 - 205 '5°C, and 203-208°C, respectively, 

Flllllarolc , m,p, 145 - 149°C with decomposition (ethanol-ether) , For C26H27ClN604 (523'0) 
ca lcula ted: 59,7 1% C. 5'20% H, 6'78% CI. 1 6'07~~ N; found: 58,91 % C, 5, 18% H , 7'09% CI, 
15 '5 1 ~{, N , 

Ethy l 2-[4-(2-Methoxyethy l)piperazi no)acetate (lIla) (Method A) 

A mixt ure o f 25,8 g 1-(ethoxycarbonylmethyl)piprazine14 - 16, 23,5 g 2-methoxyethyl bromide 1 7 

20'6 g K 1C03 and ISO ml acetone was stirred and refluxed for 6 h, After standing overnight the 
solid was filtered off and washed with acetone, The fi ltrate was evaporated, the oily residue diluted 
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wi th 100 ml benzene and the soluti on wa s wa,hed with wa ter . dried with K1CO). filtcred with 
charcoa l and distilled; 15·0 g (44~~), b.p. 120 - 130"C/O'36 kPa. For a nal y,is a sa mple was re­
distilled, b.p. 95 - 98°Cj70 Pa . JR spcctrum (C HCI) : I 030. I 168. 1300 (C--O of este r). I 112 
(R- O- R ' ). 1 735 (C= O of ester). 2820 cm - I (CH 2-- N). 1 H NMR spectru m: c5 4·18 (q . .I = 

== 7·0 Hz, 2 H, COOCH 2 ). 3A9 (t . .1 7·0 Hz. 2 H . the rcma ining OCH 2 ). 3' 32 (5,3 H, OCH). 
3'18 (s, 2 H, NCH 2 CO). 2·58 (bs. 8 H, 4 NOl 2 of piperazine). 2A9 (t,.1 7·0 Hz. 2 H , C H1N 
of mcthoxycthy l), 1'25 (t . .1 = 7·0 Hz. 3 H. CH) of ethy l) . Di(hydrogen ma lea te), m.p. 144 - 14 Y'C 
(et hano l) . The analyses in Table 1. 

Ethy l 2-[4-(3-Methoxypropyl)piperazinolacetatc (Ill") (Method il) 

A sti rred mixture of 20 g 1-(3-methoxyp ropyl)piperazine l
, 40 ml ethanol and 19 g Nal-lC03 wa s 

treated dropwise over 20 min at 50°C with a solutio n of 12·2 g et hyl chloroaceta te in 40 ml ctllanol. 
The mixture was then st irred and refluxed for 16 h. Ethano l was evaporated, the residue was di­
luted with 50 ml water and extracted wit h chlorofo rm. Tilc ex tract was washed with water , dried 
wi th MgS04 a nd distilled; 20 g (82%). b.p. 124 - 126°CjOA kPa . IR spectrum (CIICI 3): 1010, 
1030, I 164. 1295 (C- O of ester) , I 112 (R-- 0 - R'). 1 735 (C= O of ester) , 2820 cm - 1 

(CH 2 - N) . . 1 H NMR spectrum: c5 4·18 (q,.1 7·0 Hz, 2 H. COOCl-12 ), 3'39 (t, .I c, 7·0 Hz. 
2 H, remaining OCH z), 3'30 (s, 3 H, OCH 3 ), 3' 18 (s, 2 H, NCH 2 CCl). 2·55 (bs. 8 H, 4 NCH 2 

of piperazine), 2·40 (t, 2 H , CHzN of methoxypropyl). 1·85 (bm. 2 1-1, C H z in the midclle of the 
propane residue). 1·25 (t,.I = 7'0 Hz. 3 1-1 . CI-I 3 o f ethyl). The ana ly>is in Tab le I. 

2-[4-(2-Methylthioethyl)piperazinolaceth ydra zide (/Vd) (Method C) 

A stirred so lution of 1·7 g 100% N zH4.1-1 2 0 in 7 ml ethanol wa s treated clropwise ove r 15 min 
wi th a solution of 7·4 g IJId in 8 ml ethanol and the mixture wa s rcftuxed for 8 h. After stand ing 
overnight at room temperature a solid by-product (0'9 g. m.p. 145 - 153°C) was filtered off a nd 
the filtrate was evaporated; 6'4g (91%). m.p. 6H - 72°C. Analytical samp le, m. p.79 - 8 1°C 
(ethanol). IR spectrum (KBr): 1 532. 15 79, I 663 (CONH). 2 760, 2800 (CHz-- N), 3 160,32 10, 
3285cm- 1 (NHz and NH). IHNMR spectrum (C 2 H 3 S0C2 H 3): c5 8·85 (bs, J H. NH), 4·20 
(bs, 2 H, NH 2 ), 2' 95 (s. 2 H , NCHzCO). 2·54 ( 5, 4 H. SCH 2 CH zN), 2·45 (s, 8 H. 4 CH 2 N of 
piperazine). 2·10 (s, 3 H , SCH 3). Tri(hyclrogcn maleate). m.p. 11 9- 121 °C (ethanol), Analy~.es in 
Table 1. 

N,N' -Bis[4-(2-phenoxyethyl)piperazinoacety l] hydra7.ine (VI ) 

A solution of 5'35 g 100% N 2 H4.H zO in 25 ml ethanol was stirred and treated with a solu tion 
of 27· 5 g IIJe in 25 ml ethanol and the mixture was refluxed for 8 h. Ethano l was evaporated and 
it was attempted to distill the residue. There were signs of decomposition , the heating was discon­
tinued and the crude product (1 8 g) was neutralized with 30 g maleic acid in 80 ml ethanol; 41 g 
tetra(hydrogen maleate) of VI. m.p. 144 -- 146°C (ethanol). For C44Hs6N60Z0 (989 '0) calculated: 
53'43% C, 5'71% H, 8'50% N; found : 5292% C. 5·78% H. 8' 42% N. 

N-Isopropy I idene-2-[ 4-(2-pheny Ithioethy I)pi perazino lacet hydrazide (VII ) 

IVd (0'6 g) was neutralized wi th 0·71 g maleic acid in 8 ml e thano l a nd the precipitated maleate 
was crystallized fro m acetone; dimaleate of VII, m.p. 135-138°C. Mass spectrum, m/z: 335 

(M+ corresponding to CI7Hz6N40S), 334, 333, 332, 235,225 (CIIHzIN40), 211 (CloH19N40, 
100%), 137, 111, 99, 98, 97, 70, 58, 56, 55. For CZSH34N409S (566'6) calcula ted : 52'99% C, 
6'05% H, 9'89% N, 5'66% S; found: 52'60% C, 6'02% H, 9· 79% N, 6' 14% S. 
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8-Chl oro-6-(2-chl oropheny 1)-1-[ 4-(2-methy Ithioethy I)piperazino jmethy I-4H-s-t riazolo[ 4.3-0 j­
-1,4-benzodiazepine (Jd) (Method D) 

A mixture of 6·4 g 7-chloro-5-(2-chlorophenyl)-1 ,3-dihydro-1 ,4-benzodiazepin-2-thione9 
- 11, 

5· 8 g 1 Vd and 70 ml I-butanol was stirred and refluxed for 10 h. After standing overnight butanol 
was evaporated in vaCl/O and the residue was chromatographed on a column of 60 g silica gel. 
Elution with benzene removed 0'3 g starting thione. Continued elution with chloroform and 
chloroform containing 2% methanol resulted then in 9·6 g (95%) crude oily base ld which crystal­
lized from ethanol, m.p. 158- 160°C UV spectrum: inflex at 248 mn (log e 4·11). IR spectrum: 
750. 834. 848. 880 (4 and 2 adjacent and solitary Ar- H), 1485, 1 540, 1565, 1588 (Ar), 1 610 
(Ar--C~=N). 2810cm - 1 (CHz- N). lHNMR spectrum: (j 8·50 (d, J ,= 8·5 Hz, 1 H. 10-H), 
7'30 - 7·70 (m, 5 H. 9-H and 4 ArH of chlorophenyl), 7·20 (d, J = 2·5 Hz. I H, 7-H), 5·60 and 
4·25 (ABq. J = 13-0 Hz, 1 -I- 1 H, 4,4-H z), 3·82 and 3·55 (ABq, J = 13-0 Hz. I + 1 H, l-CH z-
- N). 2'60 (m, 12 H, 4 CHzN of piperazine and SCHzCH2 N), 2·18 (s, 3 H. SCH 3 ). Sesquifuma­
rate. m.p. 218- 222°C with decomposition (aqueous ethanol). Analyses in Table 1. 

The al/thors are indebted to Drs E. Svdtek, M. Ryska, I. Koruna alld Mrs A. Hrddkovd (Physico­
chemical department of this il/stitl/te)/or the spectral data alld to Mrs J . Komancovd and Mrs V. 
Smldovd (Analytical department) /01' carrying alit the analyses. 
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Translated by the author (M. P.). 

NNe added ill proof: The base lh is also crysta lline ; m . p. 94-96°C with decomposition 

(ethanol). For C2sH28C12N60 (499'5) calculated: 60' 12% C. 5'65~~ H, 14'20% CI, 16'83% N; 
round: 59'64% C, 5'96% H, 14' J9% CI, 16'43% N. 
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