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SYNTHETIC COMMUNICATIONS, 2 2 ( 1 ) ,  63-71 (1992) 

PH.2SE-TRAF!SFER CATALYZED ADDITIONS. V I I ' .  PREPARATION 

OF 3-ARY L-3-ARY LAMI NO-2- ( N-DIPHENY LMETHYLE NEAMINO ) - 
PROPANE NIlRILES 

Veneta Dryanskax and Donka Tasheva 

Department of C h e m i s t r y ,  U n i v e r s i t y  of S o f i a  
S o f i a  1126, Bulgar ia  

A b s t r a c t :  The p h a s e - t r a n s f e r  c a t a l y z e d  r e a c t i o n  of 
N-dipbcn)tlr;le thylencaninoace t o n i t r i l e  L r i t h  a r y l i d e n e -  
e n i l i n e s  ?, rJives the t i t l e  compounds i n  good y i e l d s .  

S c h i f f  bases de r ived  from g l y c i n e  d e r i v a t i v e s  a r e  

v e r s a t i l e  r e a s e n t s  i n  o r g a n i c  s y n t h e s i s .  They s e n e r a t e  

2 - a z a a l l y l  nnions u n d e r  p h a s e - t r a n s f e r  c a t a l y s i s  con- 

d i t i o n s  and t h e i r  r e a c t i o n s  w i t h  a l k y l a t i n g  a g e n t s  o r  

r l ichael  a c c e p t o r s  a f f o r d  h i g h e r  a n i n o  acids?-'  Compared 

t o  the broad a p p l i c a t i o n  of the S c h i f f  bases  of g l y c i n e  

e s t e r s ,  the S c h i f f  bases  d e r i v e d  from a m i n o a c e t o n i t r i l e  

have r ece ived  l i t t l e  a t t en t ion5- '  a l t hough  N-diphenyl- 

nethyleneaminoace t o n i t r i l e ,  t he  S c k i f  f base of amino- 
10 a c e t o n i t r i l e  and benzophenone, i s  e a s i l y  a v a i l a b l e  
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64 DRYANSKA AND TASHEVA 

c r y s t a l i n e  compound, s t a b l e  under  PTC c o n d i t i o n s .  

Besides,  i t s  a c i d i t y  i s  1.1, and 1.7 u n i t s  g r e a t e r  

t han  t h a t  o f  t he  S c h i f f  bases d e r i v e d  f rom e t h y l  

g l y c i n a  t e  and benzaldehyde , r e s p e c t i v e l y  benzophenone, 3 

and o n l y  m o n o a l k y l a t i o n  i s  observed under  PTC 

 condition^.^ R e c e n t l y ,  one o f  us r e p o r t e d  on  t h e  

phase- t rans fe r  c a t a l y z e d  r e a c t i o n  o f  1 w i t h  a r o m a t i c  

1 aldehydes r e s u l t i n g  i n  s u b s t i t u t e d  2-aza-butadienes.  

PGow we r e p o r t  t he  p r e p a r a t i o n  o f  3 - a r y l - 3 - a r y l a n i n o -  

2-(N-diphenylnethyleneamino)-propanenitriles (%-a) by 

a d d i t i o n  o f  N - d i p h e n y l m e t h y l e n e a m i n o a c e t o n i t r i l e  (1) t o  

t h e  azone th ine  bond o f  t h e  S c h i f f  bases 2 (Scheme A). 

The r e a c t i o n s  were per fo rmed b y  s t i r r i n g ,  f o r  10 

minutes  a t  room tempera ture ,  benzene s o l u t i o n s  o f  1 and 

- 2 r l i t h  t h e  p h a s e - t r a n s f e r  c a t a l y s t  and excess o f  sodium 

hyd rox ide .  As shown i n  Tab le  1, t h e  p r e v i o u s l y  unknown 

n i t r i l e s  2-9 were i s o l a t e d  a s  one d i a s t e r e o i s o m e r  i n  

moderate t o  good y i e l d s .  I t  shou ld  be n o t e d  t h a t  b e t t e r  

r e s u l t s  were o b t a i n e d  i n  t h e  cases when t h e  p r o d u c t s  

c r y s t a l l i z e d  f rom t h e  r e a c t i o n  m i x t u r e ,  n e v e r t h e l e s s  

the  n a t u r e  o f  t h e  s u h s t i t u e n t  (3a,b,d,f) and, on t h e  

o t h e r  hand, no r e a c t i o n  occured i n  t h e  absence o f  

t h e  c a t a l y s t .  The change o f  t h e  s o l v e n t  t o  a c e t o n i t r i l e  

o r  methylene c h l o r i d e  r e s u l t e d  i n  d e c r e a s i n g  of t he  

s t e r e o s e l e c t i v i t y .  I n  a d d i t i o n ,  l o w e r  y i e l d s  o f  3 and 

more by-produc ts  n e r e  observed when the  r e a c t i o n  t ime  
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PHASE-TRANSFER CATALYZED ADDITIONS.  V I I  65 

2 33% NaOH/TEBA 
Ph2C=NCH2CN + A r  1 CH=NAr r 

2 ‘gH6 - 1 - 

A r2 NHCHCH 
I .( \N=CPh, 

L 
A r  

3 - 
2 A r  1 2,3  I A r  

‘gH5 ‘6’5 

4-C1CGH4 ‘€1~5 

4-CH3CgH4 ‘gH5 

‘GH5 4-C1CgH4 

‘gH5 4-CH3CgH4 

4-CH30CGH4 C6H5 

‘gH5 4-CH30CGH4 

Scheme A 

was :,rolonged f r o m  10 t o  60 m i n u t e s .  1Vhi le f o r  t h e  com- 

pound 3a b e s t  r e s u l t s  were  o b t a i n e d  a t  r e a c t i o n  t i m e  

one  m i n u t e ,  i t  r a s  n o t  i s o l a t e d  a n y  r e a c t i o n  p r o d u c t  

v!hen A :.!as r e a c t e d  w i t h  S c l i i f f  bases  2 - 9  f o r  one 

n i n u t e ,  F n d  t h e  \;ielcl o f  3b I Y ~ S  l o w e r  ( Z C : . ) .  -- 
. “ r t e r n ~ ~ t s  t o  r e a c t  ;1: I! i t l i  N - d i p h e n y l n e t h y l e n e a n i l i n e  

u n d e r  t h e s e  c o n d i t i o n s  f a i l e d .  O n  t h e  o t h e r  hand,  t h e  

r e a c t i o n  of 1 w i t h  N - b e n z y l i d e n e e t h y l a m i n e  ( 2 )  r e s u l t e d  
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66 DRYANSKA AND TASHEVA 

T a b l e  1. Compounds 2-9  P r e p a r e d  

~ 

Corn- Y i e l d a  M .p . (OC ) M o l e c  u l a  r 
pound ( % I  F o r m u l a  

C28H23N3 
(401.5) 

- 3a 62d 160-162 

149-151 C28H22C1r'13 3b 67 - 
(436 .O) 

- 3c 42 149-151 C28H22C1N3 
(436 .O) 

166-168 C29H25N3 3d 80 - 
(415.5) 

137-139 C29H25N3 3e 38 - 
(415.5) 

C23H25N30 
(431 -5) 

C23H25N30 
(431.5) 

3f 63 148-150 - 
20 114-1 16 2 2  

a Y i e l d  o f  i s o l a t e d  p u r e  d i a s t e r e o i s o m e r ;  t h e  

y i e l d s  o f  t h e  c r u d e  p r o d u c t s  ( d i a s t e r e o m e r i c  

m i x t u r e s )  were 20-30;; h i g h e r .  

S a t i s f a c t o r y  m i c r o a n a l y s e s  o b t a i n e d .  

The p r o d u c t s  a r e  1OeA (E, 2, a) o r  more 

t h a n  99:; (z-f) p u r e  a c c o r d i n g  t o  HPLC. 

R e a c t i o n  t i n e  one m i n u t e .  
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67 PHASE-TRANSFER CATALYZED ADDITIONS. V I I  

PhCHNHCH2CH3 - 
tkC-CH-N=CPh2 

- 1 + PhCH=NCH2CH3- 

4 - 

,N=CPh2 

X C z N  
PhCH=C + CH3CH2NH2 

5 - 
Scheme B 

i n  the  f o r m a t i o n  o f  3-cyano-1,1,4-triphenyl-2-aza-l,3- 

bu tad iene  (5 )  b o t h  a t  r e a c t i o n  t ime  one and t e n  m inu tes  

(Scheme 6 ) .  

EX PERIME NTA L 

f ; e l t i n g  p o i n t s  were de te rm ined  on a B o e t i u s  m i c r o  

m e l t i n g  p o i n t  appara tus  and a r e  uncor rec ted .  The I R  

s p e c t r a  were reco rded  on Specord 71 spec t romete r .  

‘H NRR s p e c t r a  were o b t a i n e d  on a B rucke r  WM-250 

spec t romete r  u s i n g  TMS as  i n t e r n a l  s tandard .  A l l  

s o l v e n t s  were c o m m e r c i a l l y  a v a i l a b l e  and used w i t h o u t  

p u r i f i c a t i o n .  N-Diphenylne thy leneaminoace t o n i t r i l e  ,lo 

and t h e  S c h i f f  bases 2” were p repared  a c c o r d i n g  t o  t h e  

p u b l i s h e d  procedures .  
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68 DRYANSKA AND TASHEVA 

Table 2. S p c c t r a l  D a t a  o f  t h e  Compounds 2 - 9  

Com- IR ( C R C l 3 )  ' I !  NMR (CDC13/TMS) 

pound 1 ( cn  - - )  6 ,  J ( t i z )  
-1  

224.0, 3440 

2240, 3440 

2260, 3430 

2240, 3430 

2250, 3430 

2250, 3440 

2250, 3440 

4.56 (d ,  ?.H, 5=3.0), 4.50 ( c ! ,  ?.H, 

J=3.?.), 5.50 ( b s ,  3.H), 5.52-7.51 

(n, 2 0 H )  

4 -54  (d,  I H ,  5=3.1), 4.98 ( d ,  l H ,  

5=3.1), 5.50 ( b s ,  l H ) ,  6.54-7.G0 

( m ,  19H) 

4.54 (d,  l H ,  5=2.8), 4.98 (bs, I H ,  

5.61 (bs,  l H ) ,  6.48-7.58 ( m ,  19H) 

2.30 ( s ,  3H), 4.54 (d, l H ,  5=3.05), 

4.88 (bs ,  l H ) ,  5.42 ( b s ,  l H ) ,  

6.53-7.64 ( m ,  19H) 

2.18 (s, 3H), 4.54 (d ,  I H ,  5=3.0), 

4.aa (bs,  IH), 5.35 (bs, IH), 

6.45-7.59 ( m ,  19H) 

3.76 ( s ,  3H), 4.54 (d ,  l H ,  5=3.3), 

4.86 (d ,  I H ,  J=3.2), 6.54-7.61 

( m ,  19H) 

3.70 ( S ,  3H), 4.56 (d ,  l H ,  J=3.4), 

4.84 (d ,  I H ,  5=3.5), 6.53-7.61 

( m ,  19H) 
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PHASE-TRANSFER CATALYZED ADDITIONS. VII 69 

3 -Ary l -3 -a  r y  l a  mi no-2- ( N-d ip  heny lme t h y  l e  nea mino ) -propane - 
n i t r i l e  3:  Genera l  p rocedure  : 

M e t h o d A ( f o r  compounds 2, z, 2 - g ) :  

Aqueous sodium h y d r o x i d e  (33::, 3 m l )  i s  added a l l  

a t  once t o  the  m a g n e t i c a l l y  s t i r r e d  s o l u t i o n  of  1 
(2.20 g, 10 mmol), - 2 ( 1 0  mnol) and TEBA (0.129, 0.5 

n n o l )  i n  benzene ( 5  m l ) .  The r e a c t i o n  m i x t u r e  i s  

s t i r r e d  f o r  10 min a t  room tempera ture .  Then wa te r  

(100 n l )  i s  added and t h e  m i x t u r e  i s  e x t r a c t e d  w i t h  

methy lene c h l o r i d e .  The combined e x t r a c t s  a r e  washed 

w i t h  wa te r  , d r i e d  ( Na2S04) and evapora ted .  The r e s i d u e  

i s  t aken  up i n  e t h a n o l  t o  a f f o r d  3 as a w h i t e  s o l i d  

wh ich  i s  r e c r y s t a l l i z e d  f rom e t h a n o l  (Tab le  1 and 2 ) .  

M e t h o d B ( f o r  2 and z): 
Aqueous sodium h y d r o x i d e  (337:, 3 m l )  i s  added a l l  

a t  once t o  the  m a g n e t i c a l l y  s t i r r e d  s o l u t i o n  o f  1 
(2.20 9, 10 mmol), - 2b o r  2d (10 mmol) and TEBA (0.12 g ,  

0.5 nmol)  i n  benzene ( 5  n l ) .  A f t e r  s t i r r i n g  f o r  5 min 

a t  room tempera ture ,  w a t e r  (100 m l )  i s  added and the  

r e s u l t i n g  p r e c i p i t a t e  i s  c o l l e c t e d  by f i l t r a t i o n ,  

washed w i t h  wa te r  u n t i l  n e u t r a l  and d r i e d .  I t  i s  then  

suspended i n  e t h a n o l  (50 m l )  f o r  3 0  m i n  ( i n  o r d e r  t o  

remove t h e  un reac ted  1 and 2), f i l t e r e d ,  and f i n a l l y  

r e c r y s t a l l i z e d  f rom e t h a n o l .  
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70 DRYANSKA AND TASHEVA 

3-Cyano-1,1,4-triphenyl-2-aza-l,3-butadiene (I): 
T h i s  i s  p repared i n  14:; y i e l d  u s i n g  t h e  above 

procedure ,  Method A ,  f rom 1 (2.20 g, 10 mmol) and 4 
(1.35 g , 10 mmol) ; m.p. 163-164OC ( L i t  .l 162-164OC) ; 

s p e c t r o s c o p i c  da ta  a r e  i n  agreement w i t h  those r e p o r t e d  

e a r l i e r ;  t h e  y i e l d  o f  2 o b t a i n e d  a t  r e a c t i o n  t ime  one 

minute  i s  26:;, m.p. 163-164'C.- 
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