
was neutralized with 25% NH40H without permitting the mixture to heat up. The precipitates 
were filtered off, washed with ice water, and dried in air. The products were crystallized 
from ethanol (VIII), n-propanol (IX), and acetone (X). 
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BROMINATION OF 8R-4-PHENYL-2,3-DIHYDRO-IH-I,5-BENZODIAZEPINONES-2 

L. V. Sobol', Z. I. Solomko, 
V. I. Avramenko, and M. P. Khmel' 

UDC 547.892:542.944.1 

The influence of the nature of the substituents and the brominating agent on the 
direction of the bromination of 8R-4-phenyl-2,3-dihydro-iH-l,5-benzodiazepinones- 
2 containing various substituents inthe annelated benzene ring. 

Protonation of the heterocycle deactivates the annelated benzene ring of 4-phenyl-2,3- 
dihydro-iH-l,5-benzodiazepinone-2 and promotes the incorporation of bromine into the phenyl 
radical [i]. This communication is devoted to a study of the bromination of 8R-4-phenyl- 
2,3-dihydro-iH-l,5-benzodiazepinones-2 (Ia-c), containing substituents of different types in 
the benzene ring of the heterocycle: 

~~.r 
N "C6H 5 

lllb,e cr I t a - e  

ia-C ~6'0~ -~  
H 0 H ~0 

CH30 ~ N C~0 ~ N~ 

Br J ~ N ~ C 6 H ~  ~ 4Br 

I r a  Va  + IIa + IVa 
I-VaR=OCH~; bR=Br; CR=CI 

Bromination of compounds la-c by N-bromosuccinimide in CC14 solution with heating for 6 
h leads to 3-bromo-4-phenyl-8R-2,3-dihydro-iH-l,5-benzodiazepinones-2 (IIa-c). The PMR 
spectra of compounds IIa-c contain a singlet of the methine proton at 6.02-6.04 ppm. The 
product of acid hydrolysis [2] of compounds IIa-c is ~-bromoacetophenone, which confirms the 
indicated reaction pathway. 
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The bromination of benzodiazepinones Ia-c by bromine vapor in concentrated sulfuric acid 
in the presence of silver sulfate proceeds differently. Thus, compounds Ib, c, containing 
electron acceptor substituents, like the unsubstituted diazepinone [i], form 4-(p-bromo- 
phenyl)-8R-2,3-dihydro-iH-l,5-benzodiazepinone-2 (IIIb, c). In the PMR spectra of these com ~-~ 
pounds, signals of the protons of the methylene groups (3.43-3.55 ppm) and the singlet of 
NH (9.12-10.60 ppm) are observed. Acid cleavage of substances IIIb, c leads to p-bromoaceto- 
phenone. 

The increase in the activity of the annelated benzene ring (compound Ia) after bromination 
under the same conditions leads to 7-bromo-8-methoxy-2,3-dihydro-IH-l,5-benzodiazepinone-2 
(IVa), the PMR spectrum of which contains the singlet of the methylene protons at 4.06 ppm. 
In acid cleavage of substance IVa, 4-methoxy-5-bromo-o-phenylenediamine was isolated. The 
structure of compound IVa was confirmed by the identity of its UV spectrum with the spectra 
of 7-bromosubstituted diazepinones [i]. 

In the bromination of the diazepinone Ia with liquid bromine in sulfuric acid, a mixture 
of three substances is formed and can be separated by the method of column chromatography. 
According to the data of the IR spectra, melting point, and Rf, two of the compounds obtained 
are identical with the bromoderivatives IIa and IVa. Elementary analysis of the third sub- 
stance showed the presence of two bromine atoms, while the absence of an intense band at 240- 
260 nm in the UV spectrum and the hypsochromic effect of the long-wave band are characteristic 
of compounds with bromine in the 3-position [I, 3]. The PMR spectrum, which does not contain 
the signals of the methylene protons and has a singlet of the protons of the methine group at 
6.03 ppm, agrees with the structure Va. The production of p-bromophenacyl bromide in acid 
hydrolysis confirms this conclusion. 

EXPERIMENTAL 

The course of the reactions and the purity of the compounds obtained was monitored by 
thin-layer chromatography on Silufol UV-254. The UV spectra were recorded on a Specord UV- 
vis spectrophotometer in ethanol. The IR spectra were obtained on a UR-20 instrument in KBr 
tablets. The PMR spectra were recorded on a Tesla BS-487C spectrometer (70 MHz) in trifluoro- 
acetic acid, internal standard HMDS. 

Bromination of 8R-4-Phenyl-2,3-dihydro-iH-l,5-benzodiazepinone-2. A. To a solution of 
i0 mmoles of the benzodiazepinone-2 Ia-c in 40 ml of CC14 we added 1.93 g (I0 mmoles) of N- 
bromosuccinimide. The mixture was boiled with mixing for 6-8 h, the succinimide that pre- 
cipitated was filtered off, the filtrate was evaporated, and the residue was recrystallized. 
The yields and constants are cited in Table i. 

B. Bromine vapors (0.384 g, 2.4 ~oles) were bubbled into a mixture consisting of 2 
mmoles of the diazepinone Ia in 15 ml conc. H2SO~ and 0.624 g (2 mmoles) of silver sulfate in 
an atmosphere of nitrogen. The precipitate formed was removed, the filtrate neutralized to 
pH 5-6 with a solution of potassium hydroxide, and the newly formed precipitate added to the 
first and recrystallized from ethanol. 

C. To 0.53 g (2 mmoles) of the benzodiazepinon e Ia in 15 ml of conc. H2S04, 0.352 g 
(2.2 rmmoles) of bromine in 5 ml of glacial acetic acid was added dropwise with mixing over 
a period of 1 h, and the mixture was exposed for 5 h. The reaction mass was poured out onto 
ice, the crystals removed, the filtrate neutralized to pH 5-6 with a potassium hydroxide solu- 
tion, and the precipitate formed was filtered off and added to the first. The mixture of IIa, 
IVa, and Va obtained was separated by column chromatography on silica gel~ eluent: benzene- 
ethyl acetate, 7:3. Yield of Va 25%, Rf 0.74. 

Hydrolysis of Bromoderivatives IIa-c, IIIb, c, and Va. We boiled 1 mmole of the corre- 
sponding bromoderivatives of benzodiazepinone in i0 ml of 2 N H2S04. The course of the reac- 
tion was followed chromatographically. The bromoderivatives of acetophenone isolated (IIIb, 
c, and Va) were identified according to the physicochemical constants; the acetophenone (IIa- 
c) was identified in the form of the semicarbazone. 

Hydrolysis of 8-Methoxy-7-bromo-4-phenyl-2,3-dihydro-iH-l,5-benzodiazepinone-2 (IVa) o 
We heated 0.77 g (2 mmoles) of compound IVa in a solution consisting of i0 ml of ethanol and 
i0 ml of 5 N HCI, for 3 h. The cooled solution was neutralized to pH 6-7 with a solution of 
ammonia, and 4-methoxy-5-bromo-o-phenylenediamine with mp 81-82~ (from ethanol) was isolated~ 
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A NEW DERIVATIVE OF 1,5-DIHYDROPYRAZOLO[4,3-c][I,2,5]BENZOTRIAZEPINE 

V. M. Dziomko, R. O. Kalninya 
Yu. S. Ryabokobylko, G. M. AdamQva, 
R. V. Poponova, and T. V. Chernysheva 

UDC 547.778'892:542.953.5:543.51'422.25'4 

A new compound, 1,5-dihydro-l-methyl-7-nitro-propylpyrazolo[4,3-c][l,2,5]benzotri- 
azepine, was synthesized by intramolecular cyclization of 5-amino-4-[(2-bromo-5- 
nitrophenyl)azo]-3-methyl-l-isopropylpyrazole, and it was established on the basis 
of the spectral data that the triazepine ring in the synthesized compound exists in 
two tautomeric forms -- amino'azo- and hydrazone. The structure of the compound 
synthesized was confirmed by the data of the PMR, IR, electronic, and mass spectra. 

In an attempt to produce the macrocyclic ligand I by nontemplate bimolecular autocycliza- 
tion of compoundIl, 1,5-dihydro-3-methyl-7-nitro-l-propylpyrazolo[4,3-c][l,2,5]benzotriaze- 
pine (III), a product of intramolecular cyclization, was isolated. 

"I 
NO 2 

PZ" 

t 
N 

N H ~  "\N 

Br N Me 
II 
N 

N 

N 

Me I 

~-4r~'~ Pr Pr 

8(;" ,y-. s'-~"q.- k2 ~ N 
L Ill ',,~l * N ..7% tt 4 ,  o ~g..t.. ,~ 

Me M~ 

Ill a nl b 

IV 

The formation of the derivative 1,5-dihydropyrazolo[4,3-c][l,2,5]-benzotriazepine IV as 
a side product was previously observed in the intermolecular autocyclization of 5-amino-4- 
[(2-bromo-4-methylphenyl)-azo]-3-methyl-l-propylpyrazole [i, 2]. The new triazepine deriva- 
tive III does not contain substituents at the nitrogen atom in the hydrazone group. 

The pathways of decomposition of the molecular ions of triazepines III and IV are analo- 
gous. In the mass spectrum of compound IIla peak of the molecular ion with m/z 286* is ob- 
served (100%). The seven-memhered triazepine ring is stable; therefore at the first stage of 
the decomposition the pyrazole ring begins to break down, forming fragments characteristic of 
triazepine systems: 

*Here and henceforth, the numbers characterizing an ion define the value of m/z. 
. . 
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