
HETEROCYCLES. Vol 22, No 12, 1984 

SYNTHESIS AND CHARACTERIZATION OF 1H-2.4-BENZODIAZEPINES 

Hiroyuki Sawanishi and Takashi ~suchi~a* 

School of Pharmacy, Hokuriku University, 

Kanagawa-machi, Kanazawa 920-11, Japan 

Abstract - Photolysis of the 4-azidoisoquinolines (3 in the 
presence of sodium methoxide afforded the 1H-2.4-benzodiazepines m; 
this new ring system was characterized by some photochemical and 

thermal reactions. 

In recent years, the synthesis of new conjugated seven-membered heterocycles has 

been an object of extensive study.lr2 As for fully unsaturated benzodiazepines, 

1.2-, 3'4 1,3-, and 2, 3-benzodiazepines6 and related fused diazepines condensed 

with aromatic heterocyclic rings2 have been prepared by the photo-induced rearrange- 

ment of fused pyridine N-imides or by the thermal cyclization of%-substituted 

styrene derivatives, but 2,4-benzodiazepines had not been reported. Very recently, 

Suschitzky et.7 reported that the photolysis of 4-azidoisoquinoline (2) in the 

presence of methoxide ions resulted in ring-expansion via the singlet nitrene and 

the azirine intermediate (3 to give the 1H-2,4-benzodiazepine derivative (2). 
As part of our continuous studies on diazepines2 and on aryl azides,' we were 

interested in the preparation and properties of the novel 2.4-benzodiazepine ring, 

and now report that the 1H-2,4-benzodiazepines obtained by us are different from 

that already reported. 7 

The 4-azidoisoquinolines (1a.b) were irradiated (400 W, high-pressure Hg lamp; - 
Pyrex filter) in methanol-dioxane (1:l)' containing sodium methoxide under ice 

cooling for 40-50 min. After removal of the solvents, the residue was extracted 

with n-hexane to give the 5-methoxy-1H-2.4-benzodiazepines E) in 50-60% yields 
as the sole products [ ( 3 3  : mP 34-37 "c: MS m/z: 174 (M+) ; 'H-NMR S (CDC13) : 3.96 

(3H. s .  OMe), 4.26 (2H. s, 1-HZ), 7.61 (lH, s, 3 - H ) ,  7.24-7.72 (4H. m, Ar-H); 

1 3 ~ - ~ ~ ~  s: 46.8 (t, cl), 148.8 (d, c3), 160.4 (s, C5); IR Jmax: 1625 (C=N) cm-l. 



R 
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Scheme 1 

I :  oil; H - M  C C 1 3 :  3.60 (3H, s, 1-OMe), 3.96 (3H, s, 5-OMe), 5.00 (lH, s 

1-H), 7.65 (lH, s ,  3-H), 7.20-7.80 (4H, m, Ar-HI; 13c-NMR 6: 88.1 (d, Cll, 151.2 
(d. C3) , 165.9 (s. C5) 1. 

These physical and spectral data for 2 obtained by us are quite different from 
those already reported7 [mp 72 'C; 'H-NMR s (CDCl31 : 3.4 (3H, s, OMe) , 5.4 (2H, s, 

1-HZ), 7.0-7.4 (4H, m, Ar-H) , 8.4 (lH, s, 3-HI ; the value of chemical shift for 
OMe seems to be too high and those for 1-HZ and 3-H are too low compared to the 

NMR Spectral data of other dia~e~ines.'-~]. 

The diazepines (2 obtained were extremely susceptible to decomposition by silica 
gel and alumina, and thus purified by only kieselghur chromatography. ~lthough the 

photolysis was carried out under various conditions, the same product reported by 

Suschitzky could not be obtained. The spectral data of the products obtained by us 

and the results of the following chemical studies are consistent with the proposed 

1H-2,4-benzodiazepine structure (2 and eliminate other possible structures such 
as 3H- and SH-2.4-benzodiazepines and 1.4-benzodiazepines. 

In the literat~re,~ they reported that the photolysed solution was neutralized 

with hydrochloric acid in methanol and then chromatographed on acidic alumina to 

give the 2.4-diazepine (3a) in 20% yield. Therefore, we examined such treatment 
CU 

with acids, but obtained onlyisoindolenine derivatives and no other compounds. 

Treatment of the diazepines (w with acetic acid in methanol gave the adducts 
10 

(41, which were then treated with 1% hydrochloric acid in methanol to afford the 
N 

1-aminoisoindolenines (211 in 85% yields, presumably via the intermediates (3, 
. .. 

(61, and (71 successively. Similarly, the diazepines (21 were treated with either 
C - 
acidic alumina or hydrochloric acid in methanol to give the isoindolenines in 

60-70% yields. Further irradiation of z i n  CH2C12 for 6 h afforded l-methoxyiso- 

indolenine (=I1 in 40% yield via the tricyclic intermediate (9); this photo- 



HETEROCYCLES, Vol 22, No 12. 1984 

I 

( 1 3 )  Scheme 2 

5 
chemical behavior is analogous to those observe2 for 1H-1.3- and 1H-2.3-benzo- 

diazepines .6 Sodium borohydride reduction of 5 afforded the 2,3-dihydrodiazepine 
(2) in 90% yield. Treatment of &with either mesitylnitrile oxide or lead 

tetraacetate gave the 3-0x0 compound (3) in 30-40% yield, presumably via the 

intermediate (2) or (13), respectively. These results are also analogous to 
CV 

those for l , ~ - ~  and 1,3-benzodiazepines. 5 



I n  conc lu s ion ,  t h e s e  p r e s e n t  r e s u l t s  r e p o r t e d  i n d i c a t e  t h a t  t h e  pho to -p roduc t s  (3 
ob t a ined  f rom 4 - a z i d o i s o q u i n o l i n e s  by  u s  a r e  1H-2,4-benzodiazepine d e r i v a t i v e s .  
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