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Treatment o f  5-benzyl-4,6-dihydro-3,7-diaryl-1,2,5-tri- 

azepine (3 o r  @) w i t h  bromination-reagents af forded e i t h e r  

1-benzyl-4-arylimidazole (3 o r  o r  3,6-diarylpyridazine (3 
o r  a) as the  main product, depending on the reac t ion  condi t ions.  

On the o ther  hand, 93 reacted w i t h  s u l f u r y l  ch l o r i de  t o  g ive  4- 

benzylamino-3.6-diphenylpyridazine @.), wh i le  the reac t ion  o f  3 
wi th  ch lo r ine  gas af forded 5-chloropyridazine de r i va t i ve  (q) ,  
which was eas i l y  obtained by f u r t h e r  ch lo r i na t i on  of 5. Although 

the reac t ion  course f o r  the formation of 2 i s  no t  c lear ,  the 

products 2 and can be accounted f o r  by the pathway 

tri azanorcaradiene (Lg) . 

Loudon and young2 have demonstrated t h a t  i n  the treatment w i t h  NBS 2,7- 



dihydro-3,6-diphenyl-1,4,5-thiadiazepine (J) was converted i n t o  3,6-diphenyl- 

pyr idazine (a) vid the ep i su l f i de  intermediate. Recently, we found t h a t  the 

react ion o f  4.6-dihydro-3,7-diphenyl-12-diazepine (2) wi th  halogenation-re- 

agents af forded 2.5-diphenyl-3.4-diaza-2,4-norcaradiene (f5), which was eas i l y  

converted i n t o  4-methyl-3,6-diphenylpyridazine (5) .  1 

Me 

Ph nm N-N - ?-$ - - 6 p h  

Ph 

On the basis o f  above observations, i t  might  be expected t h a t  4.6-dihydro- 

1 J.5-triazepine de r i va t i ve  would reac t  w i t h  halogenation-reagents t o  g ive 

3,4,7-triaza-2,4-norcaradiene der iva t i ve .  I n  the present paper we repo r t  the 

react ion of 5-benzyl-4,6-dihydro-3,7-diphenyl- ( 5 1 3  and 5-benzyl-4,6-dihydro- 

3.7-di(p-toly1)-l,2,5-triazepine (el4 wi th  halogenation-reagents under various 

condit ions. 

When a so lu t i on  of d ihydrotr iazepine 3 and equimolar amount of bromine i n  

methanol was re f luxed f o r  30 min, 1-benzyl-4-phenylimidazole (&) and methyl 

benzoate were obtained as major products, accompanied w i t h  t race o f  the p y r i -  

dazine 2. On the other  hand, the react ion o f  g wi th  bromine i n  methanol a t  

roam temperature f o r  2 h r  afforded 3 and methyl benzoate, and no &was formed. 

The s i m i l a r  change was ef fected w i t h  bromine i n  r e f l ux tng  d i e thy l  ether, ace t ic  
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acid, dichloromethane, chloroform, and carbon t e t r a c h l o r i d e ,  and.wi th  NBS i n  

r e f l u x i n g  carbon t e t r a c h l o r i d e .  The r e s u l t s  are summarized i n  Table 1. 

CH2Ph 
Ar PhCOX {'lAr- and/or A~QI + a"d/or Ar \ 

N-N y 
CH2 Ph 

ArCOX 
6 w 7 

2 
4 

Table 1 React ion of h w i t h  braninat ion-reagents 

6 
WOduCt, x ,., Reaction cond i t i ons  2 L PhCOX ArCOX - . . 

a - Brp, MeOH, r e f l u x ,  30 min 1 49 3Ba -- 
b ,., Br2, MeOH, re f lux ,  30 min 0 36 5b 33' 

.$ Br2, MeOH, roan temp., 2 h r  53 0 65" -- 
b - Br2, MeOH, room temp., 2 h r  24 0 lBb 17' 

a 4 61-2, Et20, r e f l u x ,  1 h r  52 0 33b -- 
a u Br2, AcOH, r e f l u x ,  1 h r  61 ' 0 ~ . 3 ~  -- 
a .%, Brp, CH2C12, r e f l u x ,  1 h r  68 0 lab  -- 
a .,, Brp, CHC13, re f lux,  1 h r  66 0 Zb -- 
3 Brp. CC14, r e f l u x ,  1 h r  73 0 l g b  -- 
b Br2, CC14, r e f l u x ,  1 h r  62 0 l z b  0 

3 NBS, CC14, r e f l u x ,  2 h r  48 0 0 
-- 

%ethy l  benzoate, b ~ e n z o i c  acid, 'Methyl p-methylbenzoate 

S i m i l a r l y ,  d ihydro t r iazep ine  f& reacted w i t h  branine t o  g i v e  e i t h e r  1- 

benzyl-4-p-tolylimidazole (2) o r  3,6-di(p-tolyl)pyridazine (a), depending on 



the reac t ion  condit ions. The resu l t s  are a lso given i n  Table 1. 

The s t r i c t u r e s  o f  2, mp 102-103° (lit.,5 mp 102-103°), and 2, mp 150- 

151'. were confirmed by the microanalyses as we l l  --s by t k -  spectra l  data. The 

quan t i t a t i ve  est imat ion o f  benzoic acid, methyl benzoate, and methyl p-methyl- 

benzoate was performed by gas-chranatography. 

On the other hand, treatment of 3 wi th  s u l f u r y l  ch lo r ide  i n  d ichloro-  

methane a t  0-2O f o r  2 h r  af forded 4-benzylamino-3.6-diphenylpyridazine (4). mp 

137.5-138.5'. i n  a 72% y ie l d .  I n  the reac t ion  w i t h  ch lo r ine  gas i n  d ichloro-  

methane, chlorofotm, and ace t ic  ac id  a t  roan temperature f o r  2 hr, afforded 

4-benzylamino-5-chloro-3.6-diphenylpyridazine (a) ,  mp 160-161°, i n  76, 62, and 

22% y i e l d s  respect ive ly .  The formation o f  can be ra t i ona l i zed  as a r i s i n g  from 

&, because a was e a s i l y  obtained by ch lo r i na t i on  of 5 wi th  ch lo r ine  gas. 6 

8: v,, (KBr) 3420 arl; 6 (CDC13) 4.40 (ZH, d, C k ) ,  5.3 ( lH, broad, NL), 

6.88 (lH, s, pyr idazine r ing-1) .  7.2-8.1 (15H, m, a ranat ic  protons); m/e 337 

(Mt). 2: v- (KBr) 3330 cm-l; 6 (CDC13) 4.05 (2H, d, Ce), 5.1 ( lH, broad, 

' NH), 6.9-8.0 (15H. m, aranat ic  protons); m/e 371, 373 (Mt, r e l .  i n t e n s i t y  3 : l ) .  

Heine and 1rving7 found t h a t  b r i e f  heating of 7-benzyl-23-diphenyl-3,4,7- 

triaza-2.4-norcaradiene (lj, ~ r = ~ h ) ~  i n  benzene o r  ethanol fonned benzon i t r i l e  

and imidazole 3. They a lso proposed the pathway the valence. tautomerizat ion 

of 1 2  i n t o  t r iazacycloheptatr iene 11, conversion o f  U i n t o  12, followed by 
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fragmentayion o f  i n t o  L and benzon i t r i l e .  

As reported p rev ious ly  ,l d i  hydrodiazepine 3 af forded diazanorcaradiene 5 
v i a  a halogenation-dehalogenation process, and on treatment w i th  hydrogen ha l i de  - 
4 was eas i l y  converted i n t o  pyr idazine 5. 
a 

Consequently, the products -7.. and &can be accounted f o r  by the pathway 

tr iazanorcaradiene s a s  depicted i n  the fo l lowing scheme, although the reac t ion  

pathway f o r  the formation o f 2 i s  no t  c lear .  

halogenation- 
dehalogenation 

Ar 
12 

Ar 
&I 8 - 7 + i- ArCN - 
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