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ORGANIC PREPARATIONS AND PROCEDURES INT. 15( 1-2), 1-5 (1983) 

EFFECT OF METAL IONS I N  O R G A N I C  SYNTHESIS.  PART X I 1  

A NEW SYNTHESIS OF N- (a -CHLOR0BENZYLIDENE) -N ' -PHENYLHYDRAZINE 

BY R E A C T I O N  OF PHENYLAZOSTILBENE AND C O P P E R ( I 1 )  C H L O R I D E  
.. 

Oraz i o A t t a n a s  i 

C a t t e d r a  d i  Ch imica  Organ ica  d e l l a  Faco l t ;  d i  Sc ienze  

U n i v e r s i t a  d i  U r b i n o  

P iazza  R inasc imen to  6, 61029 U r b i n o ,  ITALY 

Pao lo  B a t t i s t o n i  and G a b r i e l e  Fava 
.. 

l s t i t u t o  d i  Ch imica  d e l l a  Faco l t ;  d i  l n g e g n e r i a  

U n i v e r s i t h  d i  Ancona 

V i a  d e l l a  Montagno la  30, 60100 Ancona, ITALY 

I n  r e c e n t  y e a r s  c o n s i d e r a b l e  a t t e n t i o n  has been d e v o t e d  

t o  t h e  a c t i v i t y  o f  t r a n s i t i o n  m e t a l s  i n  o r g a n i c  c h e m i s t r y .  We 

have p r e v i o u s l y  i n v e s t i g a t e d  t h e  e f f e c t s  o f  copper  and i r o n  

i o n s  i n  c e r t a i n  o r g a n i c  r e a c t i o n s ,  and i n  p a r t i c u l a r  on  some 

r e a c t i v i t i e s  o f  t h e  azo-ene system o f  a r y l a z o a l k e n e  d e r i v a t i -  

ves .  We have now s t u d i e d  t h e  s y n t h e s i s  o f  N-(a-ch I o robenzy  I i - 
dene)-Nf-phenylhydrazine by r e a c t i o n  o f  p h e n y l a z o s t i l b e n e  w i t h  

c o p p e r ( l 1 )  c h l o r i d e  d i h y d r a t e .  

1 

N-(a-Ch lorobenzy l  idene)-N'-phenylhydrazine r e p r e s e n t s  a 

v e r y  i m p o r t a n t  i n t e r m e d i a t e  i n  t h e  c h e m i s t r y  o f  t h e  1 ,3 -d ipo-  

l a r  c y c l o a d d i t i o n s ,  whereas i t s  b a s i c  t r e a t m e n t  ( g e n e r a l l y  

t r i e t h y l a m i n e )  e a s i l y  genera tes ,  b y  1 , 3 - e l i m i n a t i o n  o f  hyd ro -  

gen c h  I o r  i de, d i pheny I n i t r  i I i m i  ne (Ph-$=N-N-Ph *-+ Ph-CrN-N-Ph) . 
T h i s  l a t t e r  compound, p roduced  i! w u ,  r e a d i l y  r e a c t s  w i t h  

s e v e r a l  l f 3 - d i p o l a r o p h i l e  reagen ts ,  p r o v i d i n g  v e r y  i n t e r e s t i n g  

+ -  

h e t e r o c y c  I i c compounds. A t  p r e s e n t ,  N-(a-ch I o robenzy  I i dene) -  

N f - p h e n y l h y d r a z i n e  i s  g e n e r a l l y  p r e p a r e d  a c c o r d i n g  t o  Hu isgen ' s  

1 
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ATTANASI, BATTISTONI AND FAVA 

o r  W o l k o f f ’ s  m e t h o d o l o g i e s .  
4 

Trea tment  o f  p h e n y l a z o s t i l b e n e  w i t h  c o p p e r ( I 1 )  c h l o r i d e  

d i h y d r a t e  i n  ace tone  a t  0”  r e a d i l y  a f f o r d s  N - ( a - c h l o r o b e n z y l i -  

denel-N’-phenylhydrazine i n  h i g h  y i e l d s  (95% by h p l c  a n a l y s i s ,  

85% a f t e r  co lumn ch romatoy raphy  and c r y s t a l l i z a t i o n ) .  The m i l d  

c o n d i t i o n s  used and good y i e l d s  o b t a i n e d  may make o u r  method 

s i mp I e and advantayeous o v e r  o t h e r  s i m i I a r  methods.  F u r t h e r -  

more, N-(a-chlorobenzylider1e)-N’-phenylhydrazine p r e p a r e d  w i t h  

o u r  method can be employed w i t h o u t  c o m p l i c a t e d  p r o c e d u r e s  f o r  

i t s  i s o l a t i o n  and p u r i f i c a t i o n .  I n  f a c t ,  t h e  r e a c t i o n  m i x t u r e ,  

a f t e r  e x t r a c t i o n  w i t h  benzene and aqueous hyd rogen  c h l o r i d e ,  

a f f o r d s  N-(a-chlorobenzy1idene)-N’-phenylhydrazine i n  good pu- 

r i t y .  T h i s  l a t t e r  p r o d u c t  was s u c c e s s f u l l y  u t i  1 i z e d  by us  i n  

some t y p i c a l  l , 3 - d i p o l c ~ r  c y c l o a d d i t  i o n s ,  w i t h o u t  f u r t h e r  pu- 

r i f i c a t i o n .  T h i s  p o s s i b i l i t y  i s  a l s o  n o t e w o r t h y  i n  c o n s i d e r a -  

t i o n  of‘ t h r  f a c t  t h a t  t h i s  p r o d u c t  i s  a s e r i o u s  i r r i t a n t  and 

oc-c-asional c o n t a c t  w i t h  c o n t a m i n a t e d  a r t i c l e s  causes  seve re  

dcrmat  i t  i s . 

Ph-N=N-$=CH-Ph + C U C  I 2H20 00 a c e t o n e  Ph-FZN-NH-Ph 

C I  
2 ‘  

Ph 

I n  o r d e r  t o  make t h e  p r e s e n t  method even more c o n v e n i e n t  

we c o n s i d e r e d  t h e  p o s s i b i l i t y  t o  i n c r e a s e  t h e  y i e l d s  of. t h e  

pheny I a z o s t  i I bene s y n t h - 3  i s ( I i t  . 43-55%), ’ and t h e  p o s s  i b i I i - 

t y  o f  t h e  c o n v e r s i o n  o f  ace toxydeoxybenzo in  t o  N- (a -ch lo roben-  

zylidene)-N’-phenylhydrdzine, w i t h o u t  i s o l a t i o n  o f  t h e  p u r e  

p h e n y l d z o s t i l b e n e  i n t e r m e d i a t e .  The f i r s t  p r o b l e m  was s o l v e d  

b y  r e a c t i o n  o f  ace toxydeoxybenzo in  and p h e n y l h y d r a z i n e  i n  t h e  

p r e s c n c e  o f  p - t o  I uenesu I f o n  i c ac i d and a s t r o n g  ac i d  c a t  i on 

exchanger  r e s i n ,  p r o d u c i n g  p h e n y l a z o s t i l b e n e  i n  80% y i e l d s .  

- 

r e s  I n 
Ph-FH-CO-Ph + Ph-NH-NH Ph-N=N-$=CH-Ph 

Ph 2 p-CH -C H -SO H ’  
OAc - 3 6 5  3 
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A NEW SYNTHESIS OF N-(cx-CHLORORENZYLIDENE)-N'-PHENYI,HYDRAZINE 

The c rude  r e a c t i o n  p r o d u c t  o b t a i n e d  can be t r e a t e d  w i t h  

c o p p e r ( l 1 )  c h l o r i d e  d i h y d r a t e ,  as above-desc r ibed ,  p r o v i d i n g  

N-(a-chlorobenzy1idene)-N'-phenylhydrazine i n  65% y i e l d s .  

E X P E R I M E N T A L  S E C T I O N  

P h e n y l a z o s t i l b e n e  from Acetoxydeoxybenzo in . -  P h e n y l h y d r a z i n e  

( 1 . 6  m l ,  1.76 9, 1 .63 m m o l  was added t o  a s o l u t i o n  o f  a c e t o -  

xydeoxybenzo in  ( 2  9, 0 .79  m m o l )  i n  benzene (100 m i ) .  A f t e r  ad- 

d i t i o n  o f  s t r o n g  a c i d  c a t i o n  exchanger r e s i n  (Merck  LAB I ;  0.5 

g ) ,  t h e  r e a c t i o n  m i x t u r e  was h e a t e d  under r e f l u x  f o r  0 .5  h r .  
6 w i t h  a wate r  s e p a r a t o r  d e s c r i b e d  by  N a t e l s o n  and G o t t f r i e d .  

The - p - t o l u e n e s u l f o n i c  a c i d  was added (0 .05  9, 0.026 m m o l ) ,  and 

t h e  r e f l u x  was c o n t i n u e d  f o r  0 .5  h r .  A second p o r t i o n  o f  p- to -  

l u e n e s u l p h o n i c  a c i d  (0.05 9 )  was a g a i n  added and a f t e r  a f u r -  

t h e r  0.5 h r .  r e f l u x ,  t h e  r e a c t i o n  m i x t u r e  was c o o l e d  and wa- 

shed f i r s t  w i t h  s a t u r a t e d  aqueous sodium hyd rogen  c a r b o n a t e  

( 5  x 100 m i )  and t h e n  w i t h  water  ( 5  x 100 m l ) .  The o r g a n i c  

phase was d r i e d  o v e r  sodium s u l f a t e  and e v a p o r a t e d  under  redu -  

ced p r e s s u r e .  The r e d  o i l y  r e s i d u e  was chromatographed on a 

s i l i c a  g e l  column ( a t  f i r s t  e l u t i o n  w i t h  cyc lohexane  and t h e n  

w i t h  c y c l o h e x a n e - e t h y l  a c e t a t e  m i x t u r e s ,  g r a d u a l l y  i n c r e a s i n g  

t h e  amount o f  e t h y l  a c e t a t e  t o  a 90/10 ( v / v )  r a t i o ) .  The c r u d e  

p r o d u c t  o b t a i n e d  was c r y s t a l l i z e d  f r o m  n-pentane, a f f o r d i n g  

1 .8  g (80%) o f  p h e n y l a z o s t i l b e n e ,  as m i x t u r e  o f  t w o  ( E E )  and 

( Z E )  isomers.  

N-(a-Chlorobenzy1idene)-N'-phenylhydrazine f r o m  P h e n y l a z o s t i l -  

bene.- A s o l u t i o n  o f  p h e n y l a z o s t i l b e n e  ( 1  9, 0.35 m m o l )  i n  

ace tone  (50 m l )  was added d ropw ise  t o  a s t i r r e d  s o l u t i o n  o f  

c o p p e r ( l 1 )  c h l o r i d e  d i h y d r a t e  ( 1 . 2  9, 0.7 mmol), c o o l e d  i n  an 

i ce -ba th .  The m i x t u r e  was s t i r r e d  m a g n e t i c a l l y  a t  0' d u r i n g  1 

h r .  u n t i l  t h e  r e a c t i o n  was comp le ted  ( m o n i t o r e d  by  s i l i c a  g e l  

t l c ) .  The m i x t u r e  was t h e n  c o n c e n t r a t e d  under  reduced, p r e s s u r e  

and benzene (50 m l )  i s  p o u r e d  i n  t h e  r e s i d u e .  The o r g a n i c  so- 

5b 
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ATTANASI, RATTISTONI AND FAVA 

l u t i o n  was washed f i r s t  w i t h  5% aqueous hyd royen  c h l o r i d c  

( 3  x 3 5  m l  ) and t h e n  w i t h  w a t e r  ( 3  x 3 5  rn l  ) .  The o r g < > n i c  phdst, 

was d r  i ed o v e r  sod i urn su 1 f a t e ,  and e v a p o r a t e d  under  r e d u c e d  

p r e s s u r e .  The c r u d e  N- (a -ch lo robenzy l  idenc)-N'-phenylhydrdzine 

o b t a i n e d  i n  good p u r i t y  (95% b y  h p l c  a n a l y s i s ) ,  cdn  be f ' u r the r  

pur  i f i ed by  chromatography  co  I urnn w i t h  cyc- I ohexane-benzrnc' 

70 /30  ( v / v )  a s  e l u e n t .  The c o l l e c t e d  f r a c t i o n s  w e r e  c o n c c n t r a -  

t e d  under  r e d u c e d  p r e s s u r e  and t h e  r e s i d u e  was c r y s t a l  I i z c d ,  
4 a f f o r d i n g  0 .69  g (85%)  o f  p u r e  p r o d u c t ,  rnp. 129-131", l i t .  

129.5-130.5' (128-131O). A l t e r n a t i v e l y  t h e  c r u d e  produc- t  may 

b e  success fu  I I y used f o r  I ,  3-c-yc I oadd i t i on rc , l i c - t  I o n s ,  w i t h o u t  

f u r t h e r  p u r i f i c a t i o n .  

N-(a-Chlorobenzy1idene)-N'-phenylhydrazine f r o m  Acetoxydeoxy-  

b e n z o i n . -  Ace toxydeoxybenzo in  w a s  r e a c t e d  w i t h  p h e n y l h y d r a z i n e  

and t h e  r e a c t i o n  m i x t u r e  was t r e a t e d  a s  d e s c r i b e d  above  in de- 

t a i l  f o r  s y n t h e s i s  o f  p h e n y l a z o s t i l b e n e  f r o m  ace toxydeoxybcn-  

z o i n .  The r e d  o i l  o b t a i n e d  was s o l v e d  i n  a c e t o n e  (50 r n l )  dnd 

added d r o p w i s e  t o  a s t i r r e d  s o l u t i o n  o f  c o p p e r ( I 1 )  c h l o r i d e  

d i h y d r a t e  ( 2 . 1 5  9, 1.27 mmol), c o o l e d  i n  an i c e - b a t h .  A f t c r -  

ward t h e  r e a c t i o n  was t r e a t e d  as above d e s c r i b e d  in det'3i I for 

s y n t h e s  i s o f  N-(a-ch I o robenzy  I i dene)-N' -pheny I h y d r a z  i ne I ' r o rn  

p h e n y l a z o s t i l b e n e ,  p r o v i d i n g  1.18 g (65%) o f  N - (a -ch lo robcnzy -  

I idene)-N'-phenylhydrazine. 

kkqpyCedgemept.- T h i s  w o r k  was s u p p o r t e d  b y  t h e  f i n a n c i a l  a s -  

s i s t a n c e  f r o m  t h e  C o n s i g l i o  N a z i o n a l e  d e l l e  R i c e r c h e  ( R o m a ) .  
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