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A new heterocyclic system of the dumbbell type — 1-[Y -(10-phenothiaz inyl) propyl]-1,2-di-
hydro-3H-1,4-benzodiazepin~2-one — was synthesized; nine compounds of this type, which
have the properties of minor tranquilizers, were synthesized.

It is known that substitution in the 1-position of the 1,4-benzodiazepine ring leads to preparations that
have extremely interesting pharmacological properties [2, 3]. The preparation of 1-[y~(10-phenothiazinyl)~
propyl]-1,2-dihydro-3H-1,4-benzodiazepin-2-ones (A), compounds that combine in one molecule the frag-
ments of neuroleptics and minor tranquilizers, seemed especially interesting from this point of view. Com-
pounds of the A type have not yet been described. The proposed synthesis therefore seemed of interest for
the further development of the chemistry of heterocycles: it was a question of the preparation of a new
heterocyclic system of the "dumbbell" type. Considering the above, we undertook the present study.

Substances of the A series were obtained by reaction of N- (¥ -chloropropyl)phenothiazines (C) with
1,2-dihydro-3H-1,4-benzodiazepin-2~ones (B) in anhydrous dimethylformamide (DMFA) inthe presence of
sodium hydride. Their properties are described in Table 1. Despite the relative triviality of the synthetic
method [4], the preparation of compounds of the A series requires modification of the general method and
strict observance of the reaction conditions.
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The IR spectrum of I presented in Fig. 1 is typical for substances of the A series. The most intense
band in the spectrum of T is the band of stretching vibrations of the carbonyl group at 1670 cm™.. The band
at 1610\{:@"1 corresponds to the stretching vibrations of the C=N bond. The presence of absorption in the
region of the stretching vibrations of the C—H bonds of alkyl groups at 2800-2900 cm™! is characteristic
for the spectrum.

The UV spectra of compounds of the A series are characterized by the presence of three absorption
maxima (Fig, 2). The first (at 230-240 nm) is peculiar to 1,2-dihydro-3H-1,4-benzodiazepin-2-ones [4],
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TABLE 1. 1-[y-@0-Phenothiazinyl)propyli-1,2-dihydro-3H-1,4-
benzodiazepin-2-ones

] -
Com- ; Empirical Found, % Cale., % Tield,
R R! mp, C { ] !
pound formula Ci{H } N|Ci{HIJ]N %
!
11 Cl H | 178—179| CzHyCINsSO 70,71 4,8 | 84 | 70,7| 4,7 | 82 39
I | Br H 186—187 | CgsoH2BrN;SO 648/ 44 |78 | 649/ 43176 45
HI | CH; | H 161 C3HoyN3SO 76,11 59 { 85 | 76,01 58 | 86 35
v | Cl Cl 206—207 | CaoHzsCLN3;SO 66,31 4,3 { 7,7 | 66,21 42 | 7,7 50
V| Br Cl 217—218| CgoHosCIBrNsSO 161,2] 3,8 | 7,3 | 61,1{ 39 | 7,1 58
VI | CH; i Cl 188—189} CsHzsCIN;SO 710| 4,2 | 82 | 71,1} 40 | 80 46
VI | Q CF; | 157—188| C3HyCIFsN,SO [ 64,6| 3,9 | 7,4 | 64,5 40 | 7,3 60
VIII | Br CF; | 168—169; CiHuBrFsNsSO |59,7) 39 | 6,7 | 59,61 3,7 | 6.7 68
IX | CH; | CF; 158 CasHyeFeNsSO 688146 | 7,3 68381471758 59

TABLE 2. Absorption Bands in the UV Spec-
tra of 1-[y-@0-Phenothiazinyl)propyl]l,2-di-
hydro-3H-1,4-benzodiazepin-2-ones

R i R! A‘ma x nm lge

l 235 ! 4,58

CHy, ' «cl 258 ! 4,58
313 3.75

| 237 ! 459

ol Pl 257 i 4,64
; 315 | 377

i 235 ! 4,51

Br ; Cl ! 257 ; 4,55
! 317 ! 3,66

oor while the second (at 260 nm) is peculiar to the phenothia~-

M/’V“’V" zine chromophore [5], and the third (315 nm) is usually
W characteristic for both substances of the B class and for
phenothiazine derivatives [4, 5]. It is apparent from Table
2 that the effect of substituent R on the position of the ab-
%00 2300 moo  moo moo Hoor 00 v, cm! sorption maxima is small. The information obtained in the
course of a study of the UV spectra does not leave any
Fig. 1. IR spectrum of I. doubt as to the structure of I-IX.

o
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Substances of the A series are reduced polarographically and give one polarographic wave (Fig. 3).
This might have been expected considering the data in [6, 7]. In fact, only the azomethine group in struc-
ture A should be reduced polarographically:

H —CH ‘—CH
+2f’ 7 N_CO \\/\ R
Tt R’\ cH- \H /\/

(H

Consequently, the development of one polarographic wave in the experiment can be considered as
proof of the structure of the substances of the A series. It should be noted that compounds of the A series
are reduced at more negative polarographic half-wave potentials than substances of the B series and their
1-methyl derivatives; this is due to the inductive and, perhaps, steric effect of the phenothiazinylalkyl
substituent.

A pharmacological examination of substances of the A series showed that they have pronounced
tranquilizing properties (EDj, ranges from 22 to 250 mg per kg of animal weight) and extremely low toxi-
cities (LDy; ranges from 1000 to 1500 mg per kg of animal weight). At the same time, compounds of the
A series do not display neuroleptic and analgesic properties. Data from a detailed study of the pharma-
cology of substances of the A series will be published in the subsequent communications of this series.

EXPERIMENTAL

The IR spectra of 0.01 M solutions of substances of the A series in CHCly and mineral-oil suspen-
sions of them were recorded with an IKS-14-A spectrometer at a layer thickness of 5.006 mm. The UV
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Fig. 2. UV spectrum of L Fig. 3. Polarogram of I

spectra of solutions of substances of the A series in ethanol 2.5 - 1072 mole) were recorded with an SF-16
spectrophotometer at a layer thickness of 0.0107 cm. Polarographic reduction was accomplished with a
polarograph of the ORION 7-77-4c type with an acetate-buffer base electrolyte in an aqueous alcohol medi-
um; the measuring electrode was a dropping mercury electrode, the comparison electrode was a saturated
calomel electrode, and the depolarizer concentration was 0.0012 mole. The pharmacological tests were
made on male white mice under the conditions described in [9].

We obtained starting substances B and C by the method in [4, 8]; their physical constants were in
agreement with the literature data.

1-[y - @-Chloro-10-phenothiazinyl) propyl]-5-phenyl-7-chloro-1,2-dihydro-3H-1,4-benzodiazepin-2-
one (IV). A solution of 0.95 g of 5-phenyl-7-chloro-1,2-dihydro-3H-1,4-benzodiazepin-2-one in 5 ml of an-
hydrous dimethylformamide (DMFA) was addeddropwise to a suspension of 0.085 g of sodium hydride in 3.5
ml of DMFA, and the mixture was stirred at room temperature for 1 h, after which it was heated to 60°, A
1.1-g sample of 2-chloro-10-(y -chloropropyl)phenothiazine in 2.5 ml of DMFA was added to the mixture,
and the resulting mixture was maintained at 60° with constant stirring for 2 h, affer which it was poured
into cold ice water. Compound IV was extracted from the mixture with methylene chloride, the extract was
dried, the solvent was removed by distillation, and the residue was purified by crystallization to give 0.85
g (50%) of IV. As in the case of other substances of the A series, the properties of IV synthesized under
similar conditions are described in Table 1.
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