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Abstract - The application of phase transfer catalysis to the N-arylatlon 

of heterocyclic molecules is described ; N-arylbenradlareplnes are prepared 

according to this method. The phase transfer technique 1 s  compared to conventional 

 procedure^. f he dynarnlc stereochemistry of the rlng is evidenced by the change in 

'Hnrnr spectra line. 

~enzodlazeplnes show marked anxyolytic actlvity without the sedative effects of barbiturates, or 
1 

the slde effects of the major tranquillizers . Diazepam (valiumj chlordiazepoxyde (llbriumi and 

clobazam (urbanyll are among the best known but several benzodlazeplne derivatives have been 

prepared and tested for lrnproved activity. In the course of our recent research on 1.5-bemadla- 

~ e p i n e s ~ ' ~  we met difficulties in the preparation of N-aryl derivatives when uslng conventlanal 

methods. Therefore we wlsh to report easy and high yield phase transfer arylatlon of 1.3-dlhydro- 

1.5-benrodlaaepln-2-ones ; this IS, to the best of our knowledge, the flrst applicatron of 
22 

llquld-llquid phase tranfer catalysis to the N-drylation of heirmcyclrc compounds . 

When Ib is reacted wlth l-chloro-?,4-d1n1trobeeeeee in the presence of copper and potasslum 

acetate i n  order to prepare a N-substituted 2.4-dinltrophenyl derlvat~ve of Ib, according to the 
6 

reaction procedure described by Bailer et al. , only one coumpound is obtained : l-ll-phenyl- 

"InylI-2-benzimidazolone, which occurs from a 1.3-slgmatropic reaction of the seven membered 
7 

ring . Even when 1-fluoro-2.4-d~nitrobbbbbbb IFDNBI is used under such conditions wlth the 
heterocycles Ia-d. N-aryl derivatives IIa-d are obtained with only 10.15% yield. When ~ f l u o r a -  

nitrobenzene IOFNBI is the arylating reagent no N-aryl compound 1s obtained. On the other hand 

the recent literature gives several examples of easy phase transfer catalysed N-alkylation of 
9.10 11-13 

azaheterocycles e.g. aziridlneB, pyrrole , indole , i r n l d a ~ o l e ~ " ~ ~  16 , benzimidazole , 
17.18 

pyrarole , pyr1dazinone19, adenine 20.21 , and other pharmaceut~cal intermediatese2, so far no 

study of N-arylation of azaheterocyclea has been reported. We have carrled out these experiments 

under the following phase transfer conditions : aqueous NaOH 150/50 by weight), benzene, ambient 

temperature, reactlo" c m e  ranging from 4 to 12 h and 10% molar quanLity of quaternary ammonium 

catalyst. 



The r e s u l t s  r e p o r t e d  in Tab le  I show t h a t  w l t h  FDNB t h e  y l e l d s  are qood (65-82%) ; a n d  

:hat t h e y  a r e  v e r y  l i t t l e  d e p e n d e n t  o n  t h e  s u b s a t u t m n  of b l c y c h c  compounds  ; o n l y  when 

. : e t r abu ty l  a m m o n l u m  m d i d e  is u sed  a s  c a t a l y s t  a s m a l l  y i e l d  1 4 0 % )  is o b s e r v e d .  This  is 

c o n s i s t  wi th  t h e  so - ca l l ed  "po i son ing"  effect of q u a t e r n a r y  ammomum i o d i d e s  wh ich  1s d u e  

i n  f a c t  t o  t h e  h i g h  solubility o f  t h e  i o d i d e  a n i o n  in t h e  o r g a n x  p h a s e  a n d  t o  a s u b s e -  
23  

q u e n t  l a c k  of transfer t o  t h e  r e a c t i v e  i o n - p a n  from t h e  aqueous t o  t h e  o r y a n l c  p h a s e  . 
On t h e  o t h e r  h a n d  t h e  y i e ld  of r e ac t l o r ,  i s  much d e p e n d e n t  o n  t h e  s u b s t i t u t i o n  of t h e  

benzene  r i n g  a n d  o n l y  a 1 5 %  y l e l d  is o b t a i n e d  w l th  OFNB 1 s - f l u o r o n l t r o b e n r e n e ) .  Thls  

behavior is t y p i c a l  of t h e  need  of a c t i v a t i n g  g r o u p s  in nuc l eoph i l i c  s u b s t i t u t i o n s  a t  

a r o m a t i c  molecules  r e a c t i o n s  e v e n  u l lder  p h a s e  transfer c o n d l t m n s  : it was a l r e a d y  o b s e r -  
24 

v e d  d u r i n g  t h e  r e a c t m n  of pheno l s  w l th  c h l o r o p y r i d m e s  . 

Tab le  I : Yields of phase transfer N-arylation of benzodiazepinones 1 

- -- 
+ - b  

~ e a g e n t  compound Ary l a t i ny  agenta  C a t a l y s t  IQ X Y ~ e l d  % 

11a 

I I a  

11.3 

IIa 

I I b  

IIC 

I I d  

I I d '  

FDNB 

FDNB 

FDNB 

FDNB 

FDNB 

FDNB 

FDNB 

OFNB 

TEBA 

TEBAHS04 

TEBAB 

TEBAI 

CTEAB 

CTEAB 

CTEAB 

CTEAB 

a : FDNB : f l u o r a n ~ t r o b e n z e n e ,  OFNB : p - f l uo ron i t r obenzene  ; b  : TEBA : t r iethylbenzylammonium 

c h l o r i d e  ; TBAHS04 : tetrabutylammonlum hydroyenosul fa te .  TEBAI : tetrabutylammonium l o d l d e  ; 

CTEAB : cetyltrlethylamm~niumbrbmbde. 
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The structure of compounds IIa-d described in Table I1 are in agreement with analytical and 

Spectral data lir, ms, nrnr) .  The mass spectra show the main fragmentation pattern of benzodiaze- 

pinones : formation of a ketene from the molecular 1 0 n ~ ~ .  The 'Hnmr spectra deserve a special corn 

ment : the methylene of the dlazepinone rlng appears as a AB quartet, at[= 3,3-3.7 ppm, wich 

coalesces at higher temperature to a slnglet. Thls can be attributed to an equlllbrium of a 

diarepine ring between two pseudo-boat This dynamic nmr behavior 1s further 

studied. 

Table I1 : Physical and nmr data of compounds IIa-d 

Compound Formula M P S C ~  %nmr data 
b 

I1a C16H12N405 130 2.4(sa3H) ; 3.419.2HJ ; 7.71m,7H) 

IIb '21~14~4'5 170 3.7(qr2H1 ; 7.71m.12Hi 

IIC 
C18H16N405 

175 2.1(5,3H) ; 2.3ls.3Hl ; 2.4Is.3H) ; 3.3iq.2Hl;7.6lm.5H) 

IIC C23H18N405 214 2.l(s,3HI ; 2.3(s83HI ; 3.7(q82HI ; 7.6lm.lOHi 

IId' c H N O  123 2.lis.3Hl ; 2.31s.3HI ; 3.5(q32H) i 7.5(m811H) 23 19 4 5 

a : recrystallized from benzene ; b : recorded with a Perkln Elmer R 12 B 160 Mhz) of Fac. Sci 

Rabat ;in CDC13 108, wlth TMS internal standard ; glven in ppm (usual abbreviations). 

In conclusion the phase tranfer N-arylatlon described in this paper is a convenient method whlch 

is not limited to benzodiazepinones but could be extented to other azaheterocycles. 
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