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The behav ior  of 2 ,4 -d ipheny l -2 ,3 -d ihydro - lH-1 ,5 -benzod iazep ine  in aeylat ion,  alkylat ion,  n i t ro -  
sat ion,  oxidation, reduct ion,  sa l t  fo rmat ion ,  and opening of the diazep[ne r ing  under  the influence 
of var ious  dinucleophiles  and acids  was studied. It is shown that  the dihydrodiazepine r ing is 
e x t r e m e l y  sens i t ive  to acidic  r eagen t s  and undergoes  r e a r r a n g e m e n t  to an imidazole  r ing under  
the i r  influence.  The s t ruc tu re  of the c i s -  and t r a n s - t e t r a h y d r o a z e p i n e s  were  analyzed thoroughly.  

The high pha rmaco log ica l  act iv i ty  of 1 ,5-benzodiazepines  has s t imula ted  inc reased  in te res t  in them [1]. 
Compounds with such p r o p e r t i e s  ( t ranqui l izers ,  ant iconvulsants  [2], and ant ineoplas t ics  [3]) a re  a lso  known 
among  de r iva t ives  of 2 ,3 -d ihyd ro - tH-1 ,5 -benzod iazep ine .  The acces s ib i l i t y  of the l a t t e r  has  inc reased  mark ed ly  
in connection with the es tab l i shment  of the opt imum conditions for  t he i r  synthes is  [4], but ve ry  l i t t le  study has 
been devoted to the i r  chemical  p r o p e r t i e s .  The a im of this  r e s e a r c h  was to fill this  gap. 

The pr inc ipa l  subject  of the invest igat ion was 2 ,4 -d ipheny l -2 ,3 -d ihydro - lH-1 ,5 -benzod iazep ine  ([); its 
t r a n s f o r m a t i o n s  a r e  p resen ted  in the following scheme :  
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They can be a r b i t r a r i l y  divided into th ree  groups :  r eac t ions  of I as a secondary  amine,  reac t ions  a c -  
companied by opening of the s e v e n - m e m b e r e d  r ing,  and chemica l  t r a n s f o r m a t i o n s  of the dihydrodiazepine r ing 
without r ing  opening. 

Of the reac t ions  that  a r e  c h a r a c t e r i s t i c  for  secondary  amines ,  we studied acylat ion,  alkylation,  and n i t r o -  
sa t ion.  Thus I is r ead i ly  acyla ted  in pyr id ine  by means  of ace t ic  anhydride  to give N-acetyl  der iva t ive  I[. Re -  
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placement  of pyrid[ne by methanol  leads  to a substant ia l  d e c r e a s e  in the yield of II; the pr inc ipa l  p r o c e s s  
becomes  hydrolyt ic  r ing opening, and chalcone and o-phenylenediamine  are  i so la ted  in addition to II. 

Attempts  to alkylate  dihydrodiazepine I in solvents  with different  po la r i t i e s  (ether,  methanol ,  d imethy l -  
fo rmamide ,  and acetoni t r i le)  by means  of (CH3)2SO 4 or CH3I lead only to its res in i f i ca t ion  even at low t e m p e r a -  
t u r e s .  

Br ief  n i t rosa t ion  of I with sodium ni t r i te  in glacial  ace t ic  gives n i t roso  de r iva t ive  IlI.  An inc rease  in the 
reac t ion  t i m e  (to m o r e  than 15-20 rain) or  ca r ry ing  out the reac t ion  in dilute acid is accompanied  by r e a r r a n g e -  
ment  to benzimidazole  IV. 

It was noted that var ious  acids (HBr, HC1, CF3COOH, and CH3COOH) in p ro t i c  and apro t i c  solvents  (alco- 
hols,  benzene,  acetone,  and pyridine)  cause  r e a r r a n g e m e n t  of d ihydrodiazepine I to 2-phenylbenzimidazole  
(IV). For  example ,  a band with ;t 435 nm cor responding  to monoprotonated  f o r m  XIII  a p p e a r s  in the UV spec -  

t r u m  when I is d issolved in ethanol containing 10% added 0.1 N HC1. All of the c h a r a c t e r i s t i c  bands of Ivan ish  
at room t e m p e r a t u r e  a f t e r  20 h (after 50 h in benzene sa tu ra ted  with HC1), and the s p e c t r u m  of the sal t  f o r m  
of iV (Xmax 243, 296 nm [5]) is observed .  The ra te  of r e a r r a n g e m e n t  is d i r ec t l y  dependent  on the ha rdness  
of the acid anion: The yields of benzimidazole  IV a f te r  20 h ave r age  80% (C1-), 65% (Br-) ,  50% (CF3COO-), and 
20% (CH3COO-) at a dihydrodiazepine concentra t ion on the o rde r  of 10 -4 m o l e / l i t e r  in the e t h a n o l - a c i d  sys t em.  
The r e a r r a n g e m e n t  is ,  of course ,  acce l e r a t ed  as the t e m p e r a t u r e  is r a i s e d :  Refluxing of a methanol  solution 
of the diazepine with catMytic amounts of CH3COOH for  2 h is sufficient fo r  comple te  convers ion .  

The fo rmat ion  of IV is a l so  obse rved  when methanol  solutions of d ihydrodiazepine  I a r e  ref luxed with 
added o-aminophenol ,  which in this case  probably  acts  as a weak acid.  

Simultaneously with the r e a r r a n g e m e n t  one obse rves  hydro lys i s  of I to give o-phenylenediamine  and 
chaleone; the ro le  of hydro lys i s  becomes  apprec iab ly  g r e a t e r  as the acid concent ra t ion  in solution is inc reased .  
This p r o c e s s  becomes  the pr incipal  p r o c e s s  when the s t a r t ing  subs tance  is al lowed to stand in a solution of 
acet ic  anhydride in methanol  or  when it is n i t ra ted with a n i t r a t ing  mix tu re  (KNO3--H~SO4) in glacial  acet ic  
acid.  I t  i s in te res t ing  to note that  2 ,4-din i t rochalcone  was isolated f r o m  the r eac t ion  products  in good yie lds .  

The dihydrodiazepine r ing is a l so  read i ly  cleaved under the influence of dinucleophil ie  reagents  such as 
phenylhydrazine and 2 ,4-d in t t rophenythydraz ine .  Br ie f  heating of I with phenylhydraz ine  (o r  maintenance at 
room t e m p e r a t u r e  for  6-8 h in the case  of dini t rophenylhydrazine)  leads  to 1 ,3 ,5 - t r i pheny l -2 -py razo l ine  (V1) 
[ or  chaleone 2, 4-din i t rophenylhydrazone (VII) ] .  Monitoring by TLC showed that these  p r o c e s s e s  take plaee 
through the in te rmedia te  fo rmat ion  of ehalcone.  

At the same t ime,  no apprec iab le  changes oecur  with dihydrodiazepine  I under  the influence of alcohol 
solutions of NaOH or CH3ONa. These r e su l t s  can be explained if one t akes  into account  the fact that the r e -  
act ion of o-phenylenediamine with chalcone is a r e v e r s i b l e  p r o c e s s  that  is shif ted in the p r e s e n c e  of base  to 
favor  the dihydrodiazepine.  The addition of a lkal is  t h e r e f o r e  is not accompanied  by convers ion  of I. Hydraz ines  
a re  r a t h e r  s t rong bases  and for  this r e a s o n  should not have p romoted  r e t r o p r o e e s s e s .  In addition to this ,  how- 
ever ,  hydraz ines  a r e  capable of i r r e v e r s i b l e  reac t ions  with ketones;  these  compet i t ive  reac t ions  dec rea se  the 
equi l ibr ium f rac t ion  of ehalcone in the mix ture ,  the reby  promot ing  c leavage of d ihydrodiazepine  I. 

C~xidation, reduction,  and sal t  fo rmat ion  compr i se  the th i rd  group of p r o c e s s e s .  It should be noted that 
a t tempts  to oxidize I with hydrogen peroxide ,  SeO2, and pe rae ids  lead to r e s inous  unidentif iable reac t ion  p rod -  
ucts .  At the s a m e  t ime,  the use of the miId oxidizing agent K2S 2 05 gives  2 ,4-d iphenyl -3H-1 ,5-benzodiazep ine  
(VIII) in good yield.  No mel t ing-poin t  depress ion  is obse rved  for  a m i x t u r e  of VIII with the product  of d i rec ted  
synthesis  (the reac t ion  of o-phenylenediamine  with dibenzoylmethane [ 6]); alcohol solut ions of VIII become 
intensely violet upon acidif icat ion (because of the fo rmat ion  of a d iaza t ropy l ium cation).  Compound VIII was 
a lso  identified by means  of boron t r i f iuor ide  complex IX. 

The reduct ion of dihydrobenzodiazepine I with sodium borohydr ide  in methanol  leads  to t e t r ahyd ro  d e r i v a -  
t ive X in 97%yield.  It should be noted that par t ia l  reduct ion occurs  in ethanol but does not take place at all  in 
propyl ,  i sopropyl ,  and butyl a lcohols .  By using 80% ethanol (during which the ac id i ty  of the med ium inc reases )  
we were  able to i so la te  X in 87% yield.  This p r o c e s s  is accompanied  by d i s appea rance  of the vC ---N band in the 
IR spec t rum of I and d i sappearance  of the band with ~tma x 370 nm in the UV s p e c t r u m .  

The region of the PMR s pec t rum  (294 MHz) of the reduct ion product  that  c h a r a c t e r i z e s  the protons  of 
the t e t rahydrod iazep ine  r ing is p resen ted  in Fig. 1. It follows unambiguously  f r o m  the s p e c t r u m  that two i so -  
m e r i e  compounds a r e  p resen t  in solution; judging f rom the constants ,  the quar te t  with 6 3.81 ppm,  the quar te t  
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T A B L E  1. C h a r a c t e r i s t i c s  of  the  1 , 5 - B e n z o d i a z e p i n e  D e r i v a t i v e s  Obta ined  
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*The  ~C = O  band  i s  found at  1672, 1660, and 1644 cm -1 in the  s p e c t r a  of [I, 
XI ,  an~ XII ,  r e s p e c t i v e l y ;  v N = O 1440 em -1 fo r  t he  N - N  = O f r a g m e n t  of lII ,  
and  vNH 2 (XIV) 2575 c m  -1. 
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F i g .  1. P M R  s p e c t r a  of t he  p r o t o n s  of the  t e t r a h y d r o -  
d i a z e p i n e  r i n g  on the  c i s  and t r a n s  i s o m e r s  of X (CDC13, 
2 9 4 M H z ) :  J i = l . 6 ,  J 2 = 1 0 . 8 ,  J 3 = 1 3 . 0 ,  and J4=7 .2  Hz.  

wi th  5 2.34 p p m ,  and the  s e x t e t  wi th  (] 2.04 ppm c o r r e s p o n d s  to  one of t h e m ,  wh i l e  the  t r i p l e t  with 6 5.02 ppm 
and the  q u a r t e t * w i t h  8 2.19 p p m  c o r r e s p o n d s  to  t he  o t h e r .  A s u b s t a n t i a l  d i f f e r e n c e  in the  6 v a l u e s  of t he  CH 
g r o u p s  of t he  c o m p o u n d s  i s  o b s e r v e d  {A5=1.21 ppm);  the  c h e m i c a l  sh i f t s  of the  p r o t o n s  of t he  CH 2 g r o u p s  in 
t he  s p e c t r u m  of  one of  t he  i s o m e r s  d i f f e r  by 0.3 p p m ,  as  c o m p a r e d  wi th  no m o r e  t han  0.03 ppm in t he  s p e c t r u m  
of t he  s e c o n d  i s o m e r .  J u d g i n g  f r o m  t h e  i n t e n s i t i e s  of the  s i g n a l s  of the  c o r r e s p o n d i n g  p r o t o n s ,  the  i s o m e r  
r a t i o  i s  1 : 1 ;  t h i s  r a t i o  i s  i n d e p e n d e n t  of the  t e m p e r a t u r e .  It fo l lows  f r o m  t h e s e  d a t a  above  a l l  t ha t  a m i x t u r e  
of d i a s t e r e o m e r i c  c i s  and t r a n s  f o r m s  of X is  p r e s e n t  in so lu t ion .  Th is  can  be e x p l a i n e d  by the  fact  tha t  r e -  
duc t ion  by m e a n s  of s o d i u m  b o r o h y d r i d e  i s  a r e a c t i o n  of the  h y d r i d e  t y p e  [7], and the  r e s u l t i n g  i n t e r m e d i a t e  
e a r b a n i o n  t h e r e f o r e  f o r m s  the  c i s  and t r a n s  i s o m e r s  with equal  p r o b a b i l i t i e s  upon r e a c t i o n  with  a p r o t o n .  

It fo l lows  f r o m  S t u a r t - B r i e g l e b  and D r e i d i n g  m o d e l s  tha t  % h a i r  n (A and A') and t w i s t  (B) f o r m s  a r e  
qu i t e  p r o b a b l e  fo r  t he  s e v e n - m e m b e r e d  t e t r a h y d r o d i a z e p i n e  r i n g .  S ince  the  pheny l  r i n g  i s  c h a r a c t e r i z e d  by 
c o n s i d e r a b l e  c o n f o r m a t i o n a l  e n e r g y  (13 k J / m o l e  [ 8]), the  p r o b a b i l i t y  of the  e x i s t e n c e  of t he  A '  f o r m  is  low.  
in o t h e r  w o r d s ,  the  e , e  o r i e n t a t i o n  of t h e  pheny l  r i n g s  d e t e r m i n e s  the  p r e f e r a b l e n e s s  of the  A and B f o r m s  for  
t he  c i s  and  t r a n s  i s o m e r s ,  r e s p e c t i v e l y .  

A A' B 

In t h e  A f o r m  t h e  p r o t o n s  of t h e  m e t h y l e n e  g r o u p  a r e  e s s e n t i a l l y  nonequ iva l en t  to  the  a d j a c e n t  m e t h y l i d y n e  
p r o t o n s ,  and t h e  f i r s t  of t h e  a b o v e - m e n t i o n e d  g r o u p s  of s i g n a l s  (two q u a r t e t s  and a s e x t e t )  t h e r e f o r e  be long  to  

* T h i s  q u a r t e t  i s  c o m p l i c a t e d  by  a d d i t i o n a l  s p l i t t i n g .  
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the PMR spectrum of the cis isomer; J3 is a geminal spin--spin coupling constant (SSCC), Jl and J2 are vicinal 
SSCC, and the J2 value is characteristic for constants of the Jaa type [9]. On the other hand, in the twist form 
the methylene protons are magnetically equivalent, and the geminal constant therefore does not appear in the 
spectrum; the second group of signals (the triplet and the quartet), which we assign to the trans isomer, cor- 
responds to this condition. 

It is interesting to note that Hunter and Webb [10] in an analysis of the PMR spectrum of 2,4-dimethyl- 
2,3,4,5-tetrahydro-lH-1,5-benzodiazepine arrived at the conclusion that the pseudoehair form is preferable. 
The problems of geometrical isomerism are not discussed in [10], but the molecular model presented is char- 
acterized by a cis orientation of the methyl groups, and our conclusions regarding the conformation of the 
seven-membered ring consequently are in agreement. 

We were unable to separate  the mixture of i somers  of t e t rahydro  derivat ive X, but cis form XI c r y s -  
tall ized out initially f rom the react ion mixture  when it was acylated by means of acetic anhydride in pyridine, 
after  which t rans  i somer  XII precipi tated f rom the f i l t rate.  The assignment of the i somers  follows unam- 
biguously f rom the PMR spect rum,  specif ical ly f rom the cha rac te r  and chemical shift of the multiplets of the 
methylene protons (Table 17. 

Salts with a 1 :1  or  1 : 2  composit ion a re  formed when a s t r eam of dry  HC1 is passed into an ether  solu-  
tion of I. The rat io of these salts  depends on the t ime during which HC1 is passed into the solution. Thus hydro-  
chloride XIII separa tes  out when the react ion is ca r r ied  out for  10-15 rain. Salt formation in this case takes 
place at the more  basic azomethine nitrogen atom, and this is confirmed unambiguously by means of the IR 
and UV spect ra .  Thus the v N - H  values were close (3362 and 3370 cm -l ,  respect ively)  in the IR spec t ra  of 
free base I and its salt  XIII, whereas  the vC = N value underwent a 15 cm -t increase as a resul t  of salt f o rma-  
tion. An increase  in the t ime during which HC1 was passed into the solution to 30 rain leads to dihydrochloride 
XIV. Salts XIII and XIV are  unstable; in aqueous solutions they are gradual ly converted to 2-phenylbenzimid-  
azole derivat ives (this behavior is also cha rac te r i s t i c  for  3H-1,5-benzodiazepine salts  [11]). 

It is known that 1,5-benzodiazepine salts [12] can give s tyryl  der ivat ives  involving the methylene group. 
However, at tempts to c a r r y  out the s imi la r  condensation of dihydro derivat ive I and its hydrochlor ide X[II with 
4-R-benzaldehydes  [R--H,  NO 2, N(CH3) 2] were  unsuccessful .  Thus heating in pyridine or car ry ing  out the r e -  
action in anhydrous acet ic  anhydride at room tempera tu re  ult imately leads to 2-phenylbenzimidazole;  in the 
case of acetic anhydride the react ion proceeds  through the intermediate format ion of a diazotropylium cation. 

An interest ing phenomenon is observed in the action of a Grignard reagent on an ether  solution of [. This 
react ion gives a red precipi tate,  in the IR spec t rum of which (in minera l  oil) the band of an NH group is retained,  
and the band of the C --- N group is shifted 22 cm -1. The substance is readi ly hydrolyzed in air  to give s tar t ing 
I. The s t ruc ture  of complex XIV was assigned to the react ion product (see the scheme presented above). 

In conclusion, it should be noted that most  of the p rocesses  descr ibed above are also charac te r i s t i c  for 
2 ,3-d ihydro- lH-1 ,5-benzodiazepine  der ivat ives  that contain other substituents in the 2 and 4 positions.  

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

The lt~ spec t ra  of KBr pellets of II-XV were recorded  with a UR-20 spec t romete r .  The UV spect ra  of 
10-4-10 -5 mo le / l i t e r  solutions of the compounds in ethanol and chloroform were recorded with a Specord UV- 
vis spect rophotometer .  The PMR spec t ra  of 0.3-0.4 mo le / l i t e r  solutions of the compounds in CDC13 were ob- 
tained with Braker  WH-90 (90 MIIz) and Varian XL-100 (100 MHz) spec t rome te r s  and with a spec t romete r  
with a superconducting solenoid with an operating frequency of 294 MIIz developed and prepared  at the Branch 
of the Institute of Chemical Phys ics ,  Academy of Sciences of the USSR (the internal standard was te t ramethyl  
silane). The individuality of the substances  was monitored by th in- layer  chromatography (TLC) on Silufol UV- 
254 plates by elution with chloroform or, in some cases,  with c h l o r o f o r m - m e t h a n o l  (3 : 1). 

2 ,4 -Dipheny l -2 ,3 -d ihydro- l - ace ty l - l , 5 -benzod iazep ine  (II). An 8-m] (75 mmole) sample of acetic an-  
hydride was added to a solution of 1 g (3.4 mmole) of I in 8 ml of pyridine,  and the mixture was allowed to 
stand for 24 h. The solution was poured over ice, and the precipi tated l ight-yellow crys ta ls  (0.69 g) of N- 
acetyl derivat ive II were removed  by f i l t rat ion and crys ta l l ized  f rom methanol (see Table 17. 

2 ,4 -Dipheny l -2 ,3 -d ihydro - l -n i t roso - l ,5 -benzod iazep ine  ([II). A 0.14-g (2 mmole) sample of NaNO 2 was 
added careful ly to a solution of 0.6 g (2 mmole) of benzodiazepine [ in 25 ml of glacial  acet ic  acid. At the end 
of the react ion (as monitored by means  of s ta rch- iodide  paper),  the mixture  was poured into cold water ,  and the 
orange crys ta ls  of I[H (0.6 g) were removed rapidly by suction f i l t rat ion (see Table 1). 
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2-Phenylbenzimidazole  (IV). Three drops of 10% HC1 were added to a solution of 0.5 g (1.7 mmole) of I 
in 25 ml of methanol,  and the mixture was heated for  2 h with a reflux condenser .  The fi l t rate was evaporated 
with a ro ta ry  evaporator ,  and the oily res idue was rec rys ta l l i zed  f rom toluene to give 0.2 g (60%) of benzimid-  

azole (IV) with mp 297~ [13]. 

Hydrolyt ic  Cleavage of 2 ,4 -Diphenyl -2 ,3 -d ihydro- lH-1 ,5-benzodiazep ine .  A) A solution of 0.5 g (1.7 
mmole) of [ in 20 ml of methanol and 10 ml of glacial  acet ic  acid was maintained at room tempera tu re  for 
24 h, af ter  which the solvent was evaporated,  and the oily product was crys ta l l ized f rom benzene to give 0.13 
g (37%) of chalcone with mp 57~ [13]. Analysts of the reac t ion  mixture by means  of TLC (elution with ch loro-  
form) made it possible to identify o-phenylenediamine and 2-phenylbenzimidazole (Rf 0.15 and 0.09, r e spec -  
tively). 

B) a 16-ml (150 mmole) sample of acet ic  anhydride was added to a solution of 1 g (3.4 mmole) of I in 
40 ml of methanol,  and the mixture was allowed to stand for 24 h. The solution was then poured over ice, 
and the oily react ion product was crys ta l l ized f rom benzene -hexane  (1:2) to give 0.5 g (71%) of chalcone with 
rap 57~ [13]. 

2,4-Dinitrochalcone (V). A nitrating mixture (1 g of KNO2 in 15 ml of H2SO4) was added dropwise with 
s t i r r ing  to a solution of 3.0 g {10 mmole) of I in 75 ml of glacial  acetic acid, and s t i r r ing  was continued for 
another hour.  The entire p rocess  was ca r r i ed  out at no higher than 10~ The reac t ion  mixture  was poured 
into ice water ,  and the dark precipi tate  was crys ta l l ized f rom chloroform to give 2.2 g {74%) of dinitrochaleone 
V with rap 206~ 

1,3,5-Triphenyl-2-pyrazolil '~e (VI). Equimolar amounts (1.7 mmole) of I (0.5 g) and phenylhydrazine 
(0.24 g) were heated in 25 ml of methanol for 2-2.5 h, during which the solution took on a b r igh t - red  color 
and blue f luorescence .  Cooling yielded 0.3 g (60%) of pyrazol ine  VI with mp 137~ (from methanol) (138~ 
[14]). The f i l t rate  contained a very small  amount of chalcone [Rf 0.5 (elution with chloroform)] .  

Chalcone 2,4-Dini trophenylhydrazone (VII). Under s imi la r  conditions the reac t ion  ef 2 ,4-dini t rophenyl-  
hydrazine  (at room temperatL~re for 6-8 h) gave hydrazone VII, with mp 248~ [15], in quantitative yield. 

2 ,4-Diphenyl-3H-1,5-benzodiazepine (VIII). A 4.5-g (15 mmole) sample of I was dissolved by heating in 
methanol,  and the solution was mixed with a solution of 3.3 g (15 mmole) of K2S205 in 25 ml of water .  The 
mixture was heated for 4-5 h until benzodiazepine I vanished completely (as monitored by TLC), af ter  which 
one third (by volume) of the solvent was removed with a ro t a ry  evaporator ,  and the res idue was cooled and 
fi l tered to give 3.1 g {75%) of color less  c rys ta l s  of diazepine VIIIwi thmp 139~ (from methanol) (rap 140~ [11]). 

2,4-Diphenyl-2,3,4,5-tet  rahydro- lH-1 ,5-benzodiazep ine  (X). A 6.0-g (20 mmole)  sample of I was d i s -  
solved by heating in 100 ml of methanol,  the solution was cooled to 30~ and 1.25 g (32 mmole) of NaBH 4 was 
added in port ions.  The result ing suspension was heated with a reflux condenser  for 1 h, af ter  which it was 
cooled and t rea ted  with water .  The precipi tated color less  c rys ta l s  were crys ta l l ized  f rom 70% aqueous meth-  
anol to give 5.9 g (92%) of a mixture  (1 : 1) of the cis and [ t ans  i somers  of X with nap 139-140~ (Table 1). 

c i s -  and t rans-Monoacety l  Der i -a t ives  XI and XII. These i somers  were obtained by the method presented 
for [I. The product was crys ta l l ized f rom 70% aqueous methanol to give i .6  g {70%) of the eis i somer  and 0.4 
g (18%) of the t rans  i somer  (see Table 1). 

2 ,4-Diphenyl -2 ,3-d ihydro- lH~l ,5-benzodiazepine  Mono- and Dihydrochloride (XIII and XIV). A s t r eam 
of dry HC1 was passed into a solution of 0.5 g (1.7 mmole) of I in 75 ml of absolute e ther  for 15 rain, and the 
precipi tate  was removed by fi l trat ion and washed thoroughly on the f i l ter  with absolute ether  to give 0.5 g (89%) 
of hydrochlor ide XIII with mp 166-167~ (dec.). 

Double salt  XIV was obtained in the same way as XIII, except that HC1 was passed into the solution for 
30 rain. Workup gave 0.42 g (67%) of salt XIV (see Table  1). 

Reaction of 2 ,4-Diphenyl -2 ,3-d ihydro- lH-1 ,5-benzodiazepine  with p-Dimethylaminobenzaldehyde.  A 
3.26 g {10 mmole) sample of XIII and 1.5 g (10 mmole) of p-dimethylaminobenzaldehyde were dissolved in 25 
ml of f reshly  distilled acetic anhydride,  and the mixture was maintained at room tempera tu re  for 2 days,  dur -  
ing which the solution turned dark red.  A br ight-violet  colorat ion appeared af ter  the mixture  was poured over 
ice (as a result  of the format ion of a d iazatropyl ium cation). The mixture was extracted with chloroform to 
give 1.2 g (61%) of IV. 

Complex of 2 ,4-Diphenyl -2 ,3-d ihydro- lH-1 ,5-benzodiazepine  with BF 3. Eight drops of boron t r i f luor ide 
etherate were added to a solution of 0.3 g (1 mmole) of I in 50 ml of absolute ether,  during which the mixture  
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w a r m e d  up s l igh t ly ,  and a b r i c k - r e d  prec ip i ta te  fo rmed .  The prec ip i ta te  was r emoved  by f i l t ra t ion and c r y s -  
ta l l ized f r o m  ch lo ro form to give 0.25 g (67%) of XV with mp 139-140~ (dec.). 

Compound IX was obtained by a s i m i l a r  method.  Workup of the reac t ion  mix tu re  gave 0.27 g (73%) of a 
product  with mp 199-200~ (dec.).  

Complex of 2 ,4 -Dipheny l -2 ,3 -d ihydro - lH-1 ,5 -benzod iazep ine  with a Gr ignard  Reagent (XVI). A solution 
of 0.3 g (1 mmole)  of I in 50 ml of absolute e the r  was added dropwise with s t i r r ing  to a solution of a Gr ignard  
reagent  p r e p a r e d  f rom 1.25 mmole  of methyl  iodide, a f t e r  which the reac t ion  mix tu re  was heated with s t i r r ing  
on a wa t e r  bath for  30 rain, during which a red  prec ip i ta te ,  which hydrolyzed read i ly  in a i r ,  fo rmed .  Workup 
gave  0.38 g (82%) of complex XVL IR s p e c t r u m  (in mine ra l  oil): ~NH 3362 and vC = N  1630 cm -1. 
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