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Synthesis and Photochemical Behaviour of 3H-1,2 -Benzodiazepines 
By JYOJI KURITA and TAKASHI TSUCHIYA* 

(School of Pharmaceutical Sciences, Showa University, Shinagawa, Tokyo, Japan) 

Summary The previously unknown 3H- 1,2-benzodiaze- 
pines (3) are prepared from the lH-isomers (1) in high 
yields and the energy barriers to ring inversion are 
estimated from n.m.r. spectral data; irradiation of the 
diazepines (3) affords 3-vinylindazole and indenes. 

RECENTLY we reported1 the synthesis of 1W- 1,2-benzo- 
diazepines (1) and we were interested in the preparation of 
the tautomeric 3H- and 5H-1,2-benzodiazepines, in con- 
nection with studies on 1,2-diazepines2 93 and 2,3-benzo- 
diazepines., We report here the synthesis of the 3H-1,2- 
benzodiazepines (3) and some of their thermal and photo- 
chemical reactions. 

The benzodiazepines (2), prepared by LiAlH, reduction 
of the benzodiazepines (1), were dehydrogenated with 

4-phenyl-l12,4-triazoline-3, 5-dione in dry benzene to give 
compounds (3) quantitative1y:t (3a) b.p. 125-128" at  
1 mmHg; 6 (CS, at  34") 4.00br (ZH, d, 3-H), 5-75 (lH, m, 
4-H), 6.72 (lH, d, 5-H), and 7-2-7.8 (4H, m, Ar-H); (3b) 
b.p. 132-134" at  1 mmHg, 6 (CS, a t  34") 2.12br (3H, 5-Me), 
2.2-5-5br (2H, 3-H), 5.62 (lH, m, 4-H), and 7.2-7.7 (4H, 
m, Ar-H). The 3H-diazepines (3) were readily tauto- 
merized to the parent 1H-diazepines (1) by treatment with 
XaOMe in MeOH or heating in CCl, at  150' in a sealed tube. 

Irradiation (400 W high-pressure Hg lamp; Pyrex) of the 
diazepine (3a) in CH,Cl, solution gave 3-vinylindazole (4; 
90%) 1 and indene (5a; 1-2%). Under similar conditions, 
5-methyldiazepine (3b) gave 3-methylindene (5b ; ca. 70%) 
but no indazole derivative. This result indicates that the 
formation of (4) and (5) may involve proton transfer and 

p Satisfactory elemental analyses and mass spectral data were obtained for all new compounds and the indenes (5) were identified 

1 Compound (4): m.p. 117+5-118-5", 6 (CDCI,) 5.52 (lH, dd, J 11 and 1.5 Hz), 6.07 (lH, dd, J 16 and 1-5 Hz), 7.06 (lH, dd, J 11 and 
by comprrison with the authentic samples. 

16 Hz), 7-0-7.9 (4H, m, Ar-H), and 11-Obr (lH, NH). 
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extrusion of nitrogen of the key intermediates (€9, which are 
formed via the diradical (6) or the tetracyclic intermediates 
(7), and not tautomerization to the 1H- or 5H-isomers 
followed by (n28 + n28) reaction of the azabutadiene units 
to the tricyclic compounds analogous to that observed for 
2,3-ben~odiazepines.~ 

The n.m.r. spectrum of the 3H-benzodiazepines (3) 
showed a similar temperature dependence to those of 
4H- 1,2-diazepines, and 1H- and 5H-2,3-ben~odiazepines~ 
consistent with the predictable temperature-dependent 
inversion of the diazepine ring. The C-3 methylene protons 
of (3a) show a doublet a t  6 4.00 (3b: 3.98) at loo", which 
broadens with decreasing temperature and splits into ABX 
quartets centred on 8 2.20 and 5.80 (3b : 2.22 and 5.67) below 
the coalescence temperature, the change being complete at  
-80"; the rest of the spectrum is essentially unchanged. 
The energies of activation for ring inversion were calculated 
by spectral analysis (see Table). 

TABLE. N.m.r. spectral parameters for C-3 methylene groups 
in compounds (3) at 90 MHz." 

AGx/kcal 
AVAB~/HZ J A B / H Z  TcC/"C mol-1 at 

324.0 12 - 20 1 1.7 + 0.3 
310.5 12 25 13.8 0.3 

Compound (+l)  (3xO.5) (k5) T C d  

(34 
(3b) 

a Spectra were measured on a Hitachi R-22 Spectrometer in 
CS,. C Teiiiperature 
of coalescence. d The free energies of activation for ring inversion 
( A c t )  were calculated using the formula: k c  = ~ ( L Z V A B ~  + 
6 J ~ ~ ~ ) f / 1 / 2  (ref. 5).  

The energy barriers to ring inversion are lower than those 
recorded for the monomeric diazepines and 2,3-benzodi- 
azepines. The AG* value for (3b) increases most probaby 
because of increased steric interaction in the transition 
state between 5-Me and the peri-hydrogen on the aromatic 
ring. 

(Received, 4th Se$tember 1974; Corn. 1134.) 

b Chemical shift difference at - 80" in Hz. 
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