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Under the action of acet ic  anhydride in benzene,  7 - a m i n o - 2 , 4 - d i m e t h y l -  and 2 ,4 -d imethy l -  
b e n z o - l , 5 - d i a z e p i n e  undergo c leavage  at the-C-~-~N-bond with s imul taneous  acylat ion of 
the p r i m a r y  amino groups  formed~ 

Continuing p rev ious  work [1], we have  studied the action of acet ic  anhydride on benzo-1, 5-diazepine 
de r iva t ives .  The reac t ion  of 7 - a m i n o - 2 , 4 - d i m e t h y l b e n z o - l , 5 - d i a z e p i n e  (Ia) with an equimolar  amount  of 
acet ic  anhydride  in benzene at 18-20~ gave 7 - a c e t a m i d o - 2 , 4 - d i m e t h y l b e n z o - l , 5 - d i a z e p i n e  (Ib). The s t r u c -  
tu re  of Ib and i ts  hydroch lor ide  was conf i rmed  by the p r e s e n c e  in the i r  IR spec t r a  of the bands of an amide  
group (1680, 3200-3500 cm-1).  In the UV region,  Ib has  a m a x i m u m  at 240 nm (log e 4.06) and i ts  hy d ro -  
chlor ide  a m a x i m u m  at  500 nm (log e 3~ which is cha r ac t e r i s t i c  for  b e n z o - l , 5 - d i a z e p i n e  sa l t s .  The 
action of 5 moles  of acet ic  anhydride  on Ia not only led to the acetyla t ion of the amino group  but a lso  to the 
ace to lys i s  of the - C = N - b o n d  and the fo rmat ion  of 1 ,2 ,4 - t r i ace tamidobenzene  (Ha). The s t r u c t u r e  of IIa 
was conf i rmed  by i ts  independent synthes is  f r o m  1 ,2 ,4- t r iaminobenzene  and acet ic  anhydride.  When 1 
mole  of compound Ia was t r ea t ed  with 2 moles  of acet ic  anhydride,  a subs tance  was fo rmed  which had no 
definite mel t ing point and, on dissolut ion in dilute hydrochlor ic  acid,  did not give the dark  v io le t  colora t ion 
c h a r a c t e r i s t i c  fo r  the b e n z o - l , 5 - d i a z e p i n i u m  cation. The IR spec t rum of this compound had the absorpt ion  
of an amide  group  (1670, 3200-3400 c m  -1) and o f - C = = C - a n d - C = = N - b o n d s  (1610-1650 cm-1).  F r o m  these  
fac ts  it may be a s s u m e d  that  the subs tance  i so la ted  has  the s t ruc tu re  IIIa.  Compound IIIa is apparent ly  an 
in t e rmed ia te  in the synthes is  of IIa and is f o rmed  f r o m  Ib by the c leavage  of o n e -  C~---N-bond and the a c e -  
tylat ion of the amino group in posi t ion 1. 

r N ~c"~ r . ~ I N n c o c .  3 c.3 R'~NH--C=CH--COCH~ 

I'a:c CHa Ila,b Ill :a,b 
I a R=NH~, b RfC|13CONH, C R=H; II aR=CH3CONH, bR=H;IllaR=CH3CONH, bR=H 

Simi lar  t r an s fo rm a t i ons  take place  when acet ic  anhydride acts  on 2 ,4 -d ime thy lbenzo- l , 5 -d i azep ine  
(Ic). Thus,  the t r e a t m e n t  of Ic with an equ imolar  amount  of acet ic  anhydride f o r m s  a mix tu re  of N ,N ' -d i a -  
ce ty l - l , 2 -pheny lened iamine  (IIb) and compound IIIb, while the use  of a fivefold excess  of acet ic  anhydride 
g ives  only IIb.  Compounds IIIa and IIIb have s i m i l a r  p r o p e r t i e s  and identical  IR spec t r a .  The s t r u c t u r e  of 
IIIb was also conf i rmed  by i ts  PMR spec t rum,  which had the following s ignals :  s ignals  due to th ree  d i f fe r -  
ent methoxyl  groups  (6 1.76, 2.03, and 2.10 ppm), the signal of the proton of a CH group  (6 5.1 ppm), con-  
f i rming  the posi t ion of the double band in the s ide chain, and the s ignals  of the r ing protons  forming  a 
complex  mul t ip le t  (5 6.95-8.03 ppm)~ 
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TABLE 1. Cha rac t e r i s t i c s  of the Compounds Obtained 

Corn- rap, "C / 
pound / Empirical formula 

IIIa * I  139--142 C13HIsN~O �9 H20 
160--180 ClsHlgN3Oa 

IIa I 233--235:'f C,~HlsN303 
I!b ~ 185--186t C~0H~2N202 

Ill b i 121--123 CI3HI6N202 

Found, % 
c H 

63,2 6,9 
62,8 6,0 

6 ,8 6; 

Calculated,% 
C H N 

63.2 6,9 -- 
62,3 6,6 15,5 

6~,1 6"~ 12,1 

*The hydrochlor ide  Ci3HlsN30.HCl �9 H20, mp 226~ 
A mix tu re  with an authentic sample  showed no depress ion  of the 

melt ing point. 

E X P E R I M E N T A L  

7-Amino-2 ,4 -d ime thy lbenzo- l , 5 -d i azep ine  (In). A solution of 5 g (0.0274 mole)  of 2,4-dini troanil ine 
in 100 ml  of absolute  ethanol was t r ea ted  with 0.5 g of f resh ly  p r e p a r e d  Raney nickel  ca t a lys t  and the r e -  
sulting mix tu re  was shaken in an a tmosphe re  of hydrogen at  r o o m  t e m p e r a t u r e  for  4 hr  30 min. After  this 
t ime,  the theore t ica l  amount  of hydrogen (3.7 l i t e r s )  had been absorbed  and the solution had b e c o m e  decol-  
or ized.  The ca ta lys t  was f i l t e red  off and 60 ml  of the ethanol was dis t i l led off in vacuum. To the res idue  
were  added 2.74 g (0.0274 mole)  of acetylacetone and 3 ml of glacial  ace t ic  acid. The resu l t ing  solution 
was shaken at  r o o m  t e m p e r a t u r e  for  10 min,  diluted with 20 ml  of water ,  and, with v igorous  s t i r r ing ,  added 
to 30 ml  of a 10% solution of NaOH cooled t o a l - 2 ~  t e m p e r a t u r e  of the reac t ion  mix tu re  not being a l -  
lowed to r i s e  above 5~ The light yel low prec ip i ta te  that  deposited was f i l te red  off, washed with ice water ,  
dried,  and r ec rys t a l l i z ed .  Yield 3.89 g (76%), mp 179-180~ (from benzene).  Found, 70: C 70.3; H 6.9; 
N22.4.  Calculated for  CllH13N~, 70: C 70.0; I-I 7.0; N 22.4. IR spec t rum,  cm- l :  1615-1635 (C==Nbond), 
3200, 3340, 3435 (NII2, v), 1630 (NIt2, 6). UV spec t rum:  ~max 240 nm Clog e 3.79). 

t tydroehlor ide .  D a r k  viole t  c r y s t a l s  with mp 210-213~ Found, %: C 58.6; H 6.7; Cl 15.5; N 18o7. 
Calculated for  Ctlttl3Ns-HC1 , 70: C 59.1; H 6.3; C1 15.9; N18.8 .  IR spec t rum,  cm- l :  1600-1615 (C==N 
bond), 1635-1645 (benzene ring),  group of bands a t  3200-3500 (NH, v), broadened band at 3000-3200 (NH +, 
v). UV spec t rum:  ~max 560 nm Clog e 2.75). 

.Action of Acetic Anhydride.  A._: On 7 -Amino-2 ,4 -d imethy lbenzo- l ,5 -d iazep ine  (In). Solutions of 1.87 
g (0.01 mole) of Ia in 200 ml of absolute benzene were  t r ea ted  with acet ic  anhydr:de "n the following 
amounts:  a) 1.02 g (0.01 mole),  b) 2.04 g (0.02 mole),  and c) 5.1 g (0.05 mole).  In case  (a), the reac t ion  
mix tu re  was s t i r r ed  for  1 hr  and then pe t ro leum ether  was added until the separa t ion  of the p rec ip i ta te  
was complete .  This  was f i l te red  off, r ep rec ip i t a t ed  f r o m  an aqueous b ica rbona te  solution, and r e c r y s t a l -  
l ized f r o m  a mix tu re  of ethanol and benzene giving 0.74 g (30%) of the monohydra te  of Ib and i ts  hydro -  
chlor ide.  In case  (b), a f t e r  36 hr  the mix tu re  obtained deposited a prec ip i ta te ,  which was f i l te red  off and 
rep rec ip i t a t ed  f r o m  ethanolic solution with e ther .  This gave 0~ g of IIIa.  In case  (c), the reac t ion  mix-  
tu re  was s t i r r e d  for  1 hr  and allowed to stand at  r oom t e m p e r a t u r e  for  24 hr .  The prec ip i ta te  that  deposi t -  
ed was f i l t e red  off and r e c r y s t a l l i z e d  f r o m  ethanol, giving 0.4 g (16 ~) of IIa.  

t3. On 2 ,4 -Dime thy lbenzo- l , 5 -d i azep ine  (Ic)~ Solutions of 1.72 g (0.01 mole)  of Ic [2] in 100 ml  of 
anhydrous benzene were  t r ea ted  with the following amounts  of acet ic  anhydride:  a) 1.02 g (0o01 mole),  
b) 5.1 g (0.05 mole) .  In case  (a), a f t e r  5 hr ,  c r y s t a l s  sepa ra ted  out which were  f i l t e red  off and r e c r y s t a l -  
l ized f r o m  a mix tu re  of ethanol and benzene (1 : 5), giving 0.2 g (10.4%) of lib. The addition of pe t ro l eum 
ether  to the benzene mothe r  solution led to a prec ip i ta te  which was r e c r y s t a l l i z e d  f r o m  benzene,  giving 
0.72 g (31.4%) of Rib. In case  (b), the reac t ion  mix tu re  was s t i r r ed  for  5 hr ,  and the benzene was evapo-  
ra ted  off in vacuum.  The res idue  was r e c r y s t a l l i z e d  f r o m  ethanol giving 0.7 g (4070) of IIb. A mix ture  of 
s amp le s  of subs tance  IIb obtained at the mo la r  r a t ios  of the r eac tan t s  (a) and (b) showed no depress ion .  
The mel t ing points and ana lyses  of the subs tances  obtained a r e  given in Table  1. 

The let spec t r a  were  taken on a UR-10 spec t ropho tomete r  in paraff in  oil, the UV spec t r a  in ethanol 
solution on an EPS-3 record ing  spec t ropho tomete r ,  and the PMR spec t r a  on a JNM-4 H-100 ins t rumen t  with 
TMS as  in ternal  s tandard  and CDC13 as solvent .  
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