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ORGANIC PREPARATIONS AND PROCEDURES 1(4), 263-266 (1969) 

PREPARATION OF 2-BENZYLPHTHALIMIDINE 
VIA INTRAMOLECULAR FRIEDEL-CRAFTS RING CLOSURE 

OF N,N-DIBENZYLCARBAMOYL CHLORIDE 

D.E. Rivett and J.F.K. Wilshire 

Division of Protein Chemistry, CSIRO, 
Parkville (Melbourne), Victoria 3052, Australia 

One of us has recently described the effectiveness of 

N,N-diphenylcarbamoyl chloride as an acylating agent in the Friedel-Crafts 

reaction . In this communication we describe what, to our knowledge, is 

the first reported intramolecular Friedel-Crafts ring closure of a 

carbamoyl chloride’, namely the conversion of N,N-dibenzylcarbamoyl 

chloride (I) to 2-benzylphthalimidine (11). 

I 

AlCLf 
C2H,CL2 or 

6 ‘6 H6 
CL 

I I1 

N,N-Dibenzylcarbamoyl chloride, which has been reported before 

but never adequately ~haracterized~’~, was prepared by the phosgenation 

of dibenzylamine in benzene-toluene solution. 

409) revealed only 2 singlets, located at 4.52 (CH2) and 7.25 (C H ) 

p.p.m. However, when the temperature was lowered, the methylene group 

singlet split into a doublet (coalescence temperature 34’) indicating the 

Its nmr spectrum5 (CC14 at 

6 5  
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D. E. RIVETT AND J. F. K. WILSHIRE 

e x i s t e n c e  o f  an  a p p r e c i a b l e  b a r r i e r  t o  r o t a t i o n  abou t  t h e  N-CO bond. 

S i m i l a r  methylene group magne t i c  nonequ iva lence  h a s  been r e p o r t e d  i n  t h e  

c a s e  o f  N,N-dibenzylacetamide . 6 

The F r i e d e l - C r a f t s  r i n g  c l o s u r e  o f  I t o  I1 proceeded smoothly 

n o t  o n l y  i n  e t h y l e n e  d i c h l o r i d e  s o l u t i o n  b u t  a l s o  i n  benzene;  t h e  p r o d u c t  

o b t a i n e d  i n  benzene s o l u t i o n  d i d  n o t  a p p e a r  t o  c o n t a i n  N,N-dibenzyl- 

benzamide, which would have been  formed i f  F r i e d e l - C r a f t s  r e a c t i o n  o f  I 

w i t h  t h e  s o l v e n t  had o c c u r r e d .  S i m i l a r  r i n g  c l o s u r e s  cou ld  p r o b a b l y  b e  

used  t o  p r e p a r e  o t h e r  N - s u b s t i t u t e d  a r o m a t i c  l a c t a m s  e . g .  i s o - c a r b o s t y r i l s  

and n a p h t h o s t y r i l s .  

2-Benzylphthalimidine(I1) is a known7 compound whose nmr 

spec t rum conf i rms  i t s  s t r u c t u r e .  Of p a r t i c u l a r  i n t e r e s t  i s  t h e  l a r g e  

chemica l  s h i f t  d i f f e r e n c e  (0.55 p.p.m.) between t h e  two two-proton 

s i n g l e t s  ( l o c a t e d  a t  4.22 and 4.77 p.p.m.) due t o  t h e  two k i n d s  of 

methylene p r o t o n s .  The s i n g l e t  a t  lower f i e l d  (4 .77 p.p.m.) w a s  a s s i g n e d  

t o  t h e  methylene p r o t o n s  o f  t h e  2-benzyl  group on accoun t  of t h e i r  

p r o x i m i t y  t o  t h e  d e s h i e l d i n g  zone o f  t h e  C = 0 group.  

EXPERIMENTAL 

P r e p a r a t i o n  of N,N-dibenzylcarbwnoyl c h l o r i d e  (I): A s o l u t i o n  of d i -  

benzylamine (44 g ;  0 .22 mole) and p y r i d i n e  (17.5 g ;  0 .22 mole) i n  a 

m i x t u r e  o f  benzene (80 ml)  and t o l u e n e  (120 ml) w a s  added d ropwise  o v e r  a 

p e r i o d  o f  2 h r  t o  a c o o l e d  (0') s t i r r e d  s o l u t i o n  of phosgene (29 g ;  

0.30 mole) i n  t o l u e n e  (200 m l ) .  A f t e r  s t a n d i n g  o v e r n i g h t ,  t h e  r e a c t i o n  

m i x t u r e  w a s  purged w i t h  n i t r o g e n  t o  remove e x c e s s  phosgene and t h e n  

f i l t e r e d .  The f i l t r a t e  w a s  washed 4 t i m e s  w i t h  s a t u r a t e d  s a l t  s o l u t i o n  

b e f o r e  b e i n g  d r i e d  o v e r  anhydrous sodium s u l p h a t e .  Removal o f  t h e  s o l v e n t  

l e f t  a n  o i l  which w a s  f r a c t i o n a t e d  in vacuo t o  g i v e  N,N-dibenzylcarbamoyl 

c h l o r i d e  as a c o l o u r l e s s  l i q u i d  i n  74% y i e l d  (42.6 g ) ,  b .p .  168-170°/0.7 mm; 
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2-BENZYLPHTHALIMIDINE 

g5 1.5803; vmax ( f i lm)  1735 cm-' (carbamoyl C = 0).  Anal. Calcd. f o r  

C15H14C1NO: C 1 ,  13.7; N ,  5 .4 .  

appeared t o  cause s l i g h t  decomposition of t h e  product as a small  amount of 

a c o l o u r l e s s  s o l i d  (dibenzylamine hydrochlor ide?) ,  which d isso lved  w i t h  

d i f f i c u l t y  i n  water, accompanied t h e  f i r s t  few drops of t h e  d i s t i l l a t e .  

Found: C 1 ,  13.7; N ,  5.7. D i s t i l l a t i o n  

A s o l i d  d e r i v a t i v e  w a s  ob ta ined  by t h e  r e a c t i o n  of I w i t h  

&ni t rophenol  i n  p y r i d i n e  (20 ml) (10 m o l e  scale: steam b a t h  f o r  2 h r ) .  

4-Nitrophenyl-N,N-dibenzylcarbamate (obtained i n  88% y i e l d )  had m.p. 

105-106° (from hexane-methylene c h l o r i d e )  ; v 

(carbamate C = 0 ) ;  nmr s i n g l e t s  a t  4.50 and 7.27 (CH2 and C6H5 groups 

r e s p e c t i v e l y ) ,  AA'BB' q u a r t e t  (4-ni t rophenyl  group) a t  7.27 and 8.18 p.p.m. 

Anal. Calcd. f o r  C21H18N204: N ,  7 .7 .  

Preparation of 2-benzylphthalimidine (II): A s o l u t i o n  of N,N-dibenzyl- 

carbamoyl c h l o r i d e  (2.60 g; 0.01 mole) i n  e thylene  d i c h l o r i d e  (20 m l )  w a s  

b o i l e d  under r e f l w  w i t h  anhydrous aluminium c h l o r i d e  (2.00 g;  0.015 mole). 

Hydrogen c h l o r i d e  evolu t ion  w a s  b r i s k  and t h e  aluminium c h l o r i d e  quick ly  

d isso lved .  A f t e r  2 h r ,  t h e  r e a c t i o n  mixture  w a s  poured onto i c e  and 

hydrochlor ic  ac id .  

(once w i t h  water, once wi th  1 M  NaHC03 s o l u t i o n  and f i n a l l y  t h r e e  t i m e s  

wi th  water )  and d r i e d  over  anhydrous Na2S04. 

an o i l  which s o l i d i f i e d  when t r i t u r a t e d  w i t h  pentane. 

87% y i e l d ) ,  m.p. 87-90', w a s  f i l t e r e d  and washed s e v e r a l  t i m e s  w i t h  

pentane. 2-Benzylphthalimidine (11) c r y s t a l l i z e d  from hexanelmethylene 

c h l o r i d e  as needles ,  m.p. 90-91.5' ( l i t .  

( l ac tam C = 0); nmr s i n g l e t s  a t  7.27 (C H ) ,  4.77 (CH2) and 4.22 (CH2) 

( see  t e x t ) ;  one-proton m u l t i p l e t  cen t red  a t  7.85 (H7: ad jacent  t o  C = 0 

group) p.p.m. 

(KBr) 1720 cm-l max 

Found: N ,  7.4. 

The organic  l a y e r  w a s  s e p a r a t e d ,  washed t o  n e u t r a l i t y  

Removal of t h e  s o l v e n t  l e f t  

The s o l i d  (1.93 g ;  

7 1 m.p. 90'); vmax (KBr) 1670 cm- 

6 5  

Anal. Calcd. f o r  C15H13NO: N ,  6.3. Found: N ,  6.4. 

A similar r e a c t i o n  of I (0.02 mole) wi th  A 1 C 1 3  (0.03 mole) bu t  
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D. E. RIVETT AND J. F. K. WILSHIRE 

w i t h  benzene (40 ml) as s o l v e n t  (4 h r  r e f l u x )  gave I1 i n  75% y i e l d .  The 

c rude  p r o d u c t ,  m.p. 87-90', r e v e a l e d  no s i g n a l  a t  4.52 p.p.m. f o r  t h e  

methylene p r o t o n s  of  N,N-dibenzylbenzamide (p repa red  by t h e  b e n z o y l a t i o n  

of d ibenzy lamine ) ;  t h e  nmr s p e c t r a  of  weighed m i x t u r e s  of  I and N,N-di- 

benzylbenzamide showed t h a t  a t  least  5% of  t h e  l a t t e r  compound would have 

been d e t e c t e d .  
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