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A b s t r a c t  - Tri fa rmy lme thane  (1) r e a c t e d  w i t h  benramid ine,  g u a n i d i n e  and S-methy l i so -  

t h i o u r e a  t o  g i v e  2 - s u b s t i t u t e d  5 - fo r rny lpy r im id ines  (23 -c ) ,  whose phenylhyr ' rarones (3a-c)  

r e a d i l y  underwent r i n g  t r a n s f o r m a t i o n  i n t o  4-formyl-I-phenylpyrazole ( 4 )  on h e a t i n g  i n  

a c i d i c  methanol 

Some m i d i n o h y d r a z o n e  d e r i v a t i v e s  e x h i b i t  good a n t i t u m o r  a c t i v i t i e s . '  I n  c o n t i n u a t i o n  o f  ou r  s tud -  

i e s  on m i d i n o h y d r a z o n e s  o f  4 - a c y l p y r a r o l e s  and 5 - a c y l p y r i r n i d i n e ~ . ~ - ~  we p r e v i o u s l y  r e p o r t e d  t h a t  

t h e  r e a c t i o n  o f  t r i a c e t y l m e t h a n e  w i t h  amid ine d e r i v a t i v e s  d i d  n o t  l e a d  t o  the  expected 5-acy l -4 .6-  

d i m e t h y l p y r i m i d i n e s ,  b u t ,  due t o  t h e  g r e a t  s u s c e p t i b i l i t y  o f  t r i a c e t y l m e t h a n e  t o  h y d r o l y s i s ,  t o  

d i f f e r e n t  condensa t ion  p r o d u c t s  depending on t h e  n u c l e o p h i l e s  used.  We observed,  i n  c o n t r a s t  w i t h  

t r i a c e t y l m e t h a n e ,  t h a t  t r i f o r m y l m e t h a n e  r e a c t e d  w i t h  some amid ine analogues t o  a f f o r d  t h e  enpec- 

t e d  5 - f a r m y l p y r i m i d i n e i .  We now w i s h  t o  d e s c r i b e  t h i s  d i r e c t  s y n t h e s i s  of 2 - s u b s t i t u t e d  5 - fo rmy l -  

p y r i m i d i n e s  and the  r i n g  t r a n s f o r m a t i o n  o f  t h e i r  phenylhydrarones i n t o  4 - fo rmy l -1 -pheny lpy ra ro le .  

Treatment  o f  t r i f o r m y l m e t h a n e  ( 1 )  w i t h  an equ i rno lecu la r  amount of benramid lne,  guan id ine  or S-meth- 

y l - i s o t h i o u r e a  i n  b o i l i n g  anhydrous e thano l  f o r  20 h  gave 2 - s u b s t i t u t e d  5 - f o r m y l p y r i m i d i n e i  (2a-cl.  

The s t r u c t u r a l  e l u c i d a t i o n  o f  these p y r i m i d i n e s  w a s  based on e lemen ta l  a n a l y s i s  and s p e c t r a l  data .  

1  E s p e c i a l l y ,  i n  t h e  H-nmr s p e c t r a  o f  Za-c, t h e  s i g n a l s  due t o  t h e  for rny l  p r o t o n  (6 9.63-10.25 ppm, 

8 ,  1H) as w e l l  as the  s i g n a l  ass ignab le  t o  C4 and C6 p r o t o n s  ( 6  8 .56 -9 .15  ppm, 8 ,  2H) a r e  q u i t e  

c h a r a c t e r i s t i c .  The i r  s p e c t r a  o f  2a-c showed a b s o r p t i o n  band a t  1618.1705 cm-I a t t r i b u t e d  t o  C-0 

s t r e t c h i n g  v i b r a t i o n .  

S i m i l a r  r e a c t i o n  o f  1 w i t h  formamid ine and ace tamid ine  d i d  n o t  a f f o r d  t h e  expected p y r i m i d i n e  

d e r i v a t i v e s .  H e a t i n g  1 w i t h  t h i o u r e a  i n  anhydrous e thano l  i n  the  presence o f  sodium e thon ide  or 

h y d r o c h l o r i c  ac id ,  r e s u l t e d  i n  the  f o r m a t i o n  of d e g r a d a t i o n  p r o d u c t s .  The f a c t  t h a t  t h iou rea ,  which 

i s  u s u a l l y  a good agent  f o r  t h e  fo rma t ion  of  p y r i m i d i n e s ,  d i d  n o t  l e a d  t o  t h e  expected p y r i m i d i n e ,  

e i t h e r  i n  a1 k a l  i n ?  o r  a c i d i c  media, i s  ve ry  1  i k e l y  due t o  the  r i n g  i n s t a b i l i t y  o f  t h e  t y p e  of 



p y r i m i d i n e  t o  wh ich  i t  shou ld  have l e d .  6 

Pyr im id ines (2a -c )were  r e a d i l y  c o n v e r t e d  t o  the  co r respond ing  phenylhydrazones ( 3 a - c i  by t h e  usual  

method. When heated w i t h  h y d r o c h l o n c  a c i d  i n  methanol,  these phenylhydrazunes underwent r i n g  

7 
t r a n s f o r m a t i o n  i n t o  4-farmyl-I-phenylpyrarole ( 4 )  wh ich  w a s  d i r e c t l y  o b t a i n e d  by  r e a c t i o n  of 1 

w i t h  pheny lhyd raz ine  i n  a c i d i c  methanol a t  room tempera tu re .  The mechanism o f  t h i s  r i n g  c o n t r a c -  

t i o n  i n v o l v e s  r i n g  open ing  o f  t h e  p y r i m i d i n e  nuc leus  by  n u c l e o p h ~ l i c  a t t a c k  o f  NH group o f  t h e  

phenylhydrazono m o i e t y  on 4- ( o r  6 - )  p o s i t i o n  of  t h e  p y r i m i d i n e  r i n g .  P r e v i o u s l y ,  we r e p o r r e d  

analogous r i n g  t r a n s f o r m a t i o n  of  5 - a c y l p y r i m i d i n e s  i n t o  p y r a z o l e  derivatives by t h e  a c t l o n  o f  some 

hyd raz ines  w i t h o u t  (a lways )  i s o l a t i n g  t h e  hydrazone i n t e r m e d i a t e s .  2-4,8 However, ou r  a t tempts  t o  

d i r e c t l y  t rans fo rm p y r i m i d i n e  ( 2 c )  i n t o  4 by t h e  r e a c t i o n  w i t h  an excess o f  pheny lhyd raz ine  i n  

b a i l i n g  a c i d i c  methanol w a s  unsuccess fu l .  

I t  i s  w o r t h  n o t i n g  t h a t  5 - f o r m y l - 2 - m e t h y l t h i o p y r i m i d i n e  amid inohydrazone (51,  p repared  by  conden- 



HETEROCYCLES, Vol 31, No. 6, 1990 

s a t i n n  of 2c w i t h  an inoauan id ine  i n  a c i d i c  methanol, d i d  n o t  undergo r i n g  t r a n s f o r m a t i o n  i n t o  

p y r a z o l e  d e r i v a t i v e  on h e a t i n g  i n  methanol i n  the presence of h y d r o c h l o r i c  a c i d .  We recovered  i n  

t h i s  case the s t a r t i n g  hydrazone. Such d i f f e r e n c e  o f  r e a c t i v i t y  between amidinahydrazones and 

phenylhydrazones o f  5 - a c y l p y r i m i d i n e s  have a l r e a d y  been p o i n t e d  o u t .  4  

EXPERIMENTAL 

1 M e l t i n g  p o i n t s  were determined u s i n g  a K a f l e r  bench apparatus and are uncor rec ted .  H-Nmr s p e c t r a  

were recorded  on a H i t a c h i - P e r k i n  Elmer 60 MHz spec t romete r  o r  a Var ian  390 90 MHz spectrometer  

u s i n g  t e t r a m e t h y l s i l a n e  as i n t e r n a l  s tandard.  Mass spec t ra  were taken  on a Riberrnag R10-10 appa- 

r a t u s  u s i n g  a  d i r e c t  i n l e t  system. I n f r a r e d  spec t ra  were o b t a i n e d  on a Perk in-Elmer model 1710 

spec t ropho tomete r .  

2 - S u b s t i t u t e d  5 -Formy lpy r im id ines  ( 2 a - c ) .  

To an e t h a n o l i c  sodium e t h o x i d e  s o l u t i o n  (50  mg o f  sodium i n  25 ml o f  anhydrous e t h a n o l )  were 

9  added benzamidine h y d r o c h l o r i d e  (0.38 g. 2 . 4  m m o l )  and 1  ( 0 . 2  9 ,  2 . 0  mmol). The m i x t u r e  was 

s t i r r e d  a t  room temperature f o r  1 h, and then r e f l u x e d  f a r  20 h .  A f t e r  evapora t ion  of the so lven t ,  

t h e  r e s i d u e  w a s  t r e a t e d  w i t h  wa te r  (20 m l ) .  The m i x t u r e  was made a c i d i c  (pH I )  by a d d i t i o n  of 

h y d r o c h l o r i c  ac id ,  and e x t r a c t e d  w i t h  e t h y l  a c e t a t e .  The e x t r a c t  w a s  washed w i t h  water ,  d r i e d  

(MgS04) and concen t ra ted  t o  y i e l d  2a wh ich  was c r i s t a l l i s e d  i n  cyc lahexane.  I n  t h e  same manner by 

using guan id ine  h y d r o c h l o r i d e  or S-methy l i so th iou rea  h y d r o i o d i d e  i n  p lace  o f  benramid ine hydro-  

c h l o r i d e ,  p y r i m i d i n e  2b o r  Zc was o b t a i n e d  ( i n  t h e  case of Zb, a f t e r  removal of t h e  s o l v e n t  f rom 

t h e  r e a c t i o n  m i x t u r e ,  wa te r  was added t o  the r e s i d u e  and t h e  r e s u l t a n t  s o l u t i o n  was made a c i d i c  

b y  a d d i t i o n  o f  h y d r o c h l o r i c  a c i d  and then n e u t r a l i z e d  w i t h  sodium hydrogencarbonate b e f o r e  e x t r a c -  

t i o n  w i t h  e t h y l  a c e t a t e ) .  

- 2a, y i e l d  0.27 g  (60%) .  rnp 131-132" (cyclohexane). '~-Nrnr  (DMSO-d 1. 6 7  2-7.6 (In, 3H, Ph) ,  6  ' 

8 .1 -8 .5  (m, ZH, Ph), 9.15 ( s ,  ZH, C4- and C6-HI, 10.25 (8,  lH ,  CHO). Ms m lz :  184 (75, Mt), 155 

1 
(131, 104 (361, 103 (100) .  77 (20 ) ,  76 ( 2 5 ) .  Ir ( K B r ) :  v 1705 [C=O) cm' . Anal. Calcd f o r  

C11H8N20: C, 71.73; H, 4 .38 ;  N, 15.71. Found: C, 71.65; H, 4.56; N, 15 .45 .  

1 
- 2b, y i e l d  0.12 g  (49x1, mp 208-710" (benzene le thano l ) .  H-Nmr (DMSO-d6): d 7.53 ( b r  s, 2H, N H 2 ] ,  

8.56 ( 8 ,  2H. C4- and C6-H), 9.63 ( 8 .  IH,  CHO). Ms m lz :  123 (100, M'), 122 ( 8 8 ) ,  95 (25 ) .  94 ( 3 8 ) .  

68 (38 ) ,  66 ( 3 9 ) .  53 ( 4 8 ) .  Ir ( K B r ) :  v 3287. 3181 (NH2). 1678 ( G O )  cm-I .  Anal. Calcd f o r  C5H5N30: 

C, 48.78; H, 4.09; N, 34.13. Found: C, 48.85; H, 3.83; N, 34.44. 

- Zc, y i e l d  0 . 1  g  (33%) ,  mp 83-84" (cyc lohexane)  ( l i t . ' '  mp 8 4 " ) .  



Pheny lhyd razones  o f  2 - S u b s t i t u t e d  4 - F o r r n y l p y r i m i d i n e s  ( 3 a - c ) .  

A m i x t u r e  o f  2a ,  b or c ( 1 . 0  mmol),  p h e n y l h y d r a z i n e  (0 .22 g ,  2 . 0  mmol) a n d  2  d r o p s  o f  c o n c  hyd ro -  

c h l o r i c  a c i d  i n  me thano l  ( 15  m l )  was s t i r r e d  a t  room t e m p e r a t u r e  f o r  18  h .  A f t e r  e v a p o r a t i o n  of 

t h e  s o l v e n t ,  t h e  r e s i d u e  was t r e a t e d  w i t h  w a t e r  ( 2 0  m l ) .  The m i x t u r e  w a s  made a c i d i c  ( i n  t h e  case 

o f  3b, t h e  r e s u l t a n t  a c i d i c  s o l u t i o n  was n e u t r a l i z e d  w i t h  sod ium h y d r o g e n c a r b o n a t e )  and e x t r a c t e d  

w i t h  e t h y l  a c e t a t e .  The o r g a n i c  l a y e r  w a s  washed w i t h  w a t e r ,  d r i e d  (MgSOq) and c o n c e n t r a t e d  t o  

Y i e l d  3a, b o r  c .  The c r u d e  p r o d u c t s ,  c o l l e c t e d  b y  f i l t r a t i o n ,  washed w i t h  me thano l  and d r i e d ,  

w e r e  p r a c t i c a l l y  p u r e  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 .  

1  
- 3a, y i e l d  0 . 2 4  g  ( 8 8 % ) .  mp 225-226" .  H-Nmr (DMSO-d6): 6 . 7 -7 .4  (m, 5H, Ph) ,  7 . 4 - 7 . 7  (m, 3H, 

P h i ,  7.87 (s, 1H. -CH=), 8 . 2 - 8 . 5  (In, ZH, P h ) ,  9.07 ( 5 ,  2H, C 4  and C6-H), 10 .67 ( s ,  IH ,  NH). Ms 

m / z :  274 (14,  M+),  128 ( 9 ) ,  103 ( 5 0 ) ,  92  ( 7 1 ) .  77 ( 6 4 ) .  65 ( 1 0 0 ) .  A n a l .  C a l c d  f o r  C17H14N4: C. 

7 4 . 4 3 ;  H, 5.14; N, 20 .46 .  Found: C, 74 .56 ;  H, 5 .02;  N, 2 0 . 1 9 ~  

1  
- 3b, y i e l d  0 . 1 1  g  ( 51%) ,  mp 240 -242 " .  H-Nmr (DMSO-d6): 6 . 4 - 7 . 3  (m, 5H, Ph ) ,  6 . 70  ( s ,  2H, NH2),  

7 . 6 7  ( 8 ,  lH ,  -CH=), 8 .47 (i, 2H, C4- and C6-HI,  10 .00 ( s ,  lH ,  NH). Ms m l r :  213 (100,  M'), 172 ( 9 ) .  

96 (381,  92 (681,  83 ( 1 8 ) .  77 ( 2 3 ) ,  65 ( 5 7 ) .  g. C a l c d  f o r  C11H1,N5: C. 6 1 9 6 ;  H, 5 .20;  N, 

32 .84 .  Found: C, 61 .77 ;  H, 5 .03;  N, 33 .13.  

1 - 3c, y i e l d  0 . 1 5  (61 .5%) ,  mp 189-190" .  H-Nmr (OMSO-d6): 2 . 4 7  (s, 3H, CH3), 6 . 5 - 7 . 2  (m,  5H, Ph) ,  

7 .57 ( 8 ,  IH ,  -CH=), 8 .63  ( 5 ,  ZH, C4- and C6-HI,  10 .5 -10 .8  ( b r ,  IH,  NH) .  Ms m l z :  244 (100,  M'), 

124 ( 4 ) .  '36 (51 ,  92 (211,  77 (131,  65 ( 3 0 ) .  A n a l .  C a l c d  f a r  Cl2HI2N4S: C, 58 .99 ;  H, 4.95; N, 22 .93;  

S, 13 .12 .  Found: C, 58.53; H, 4 .89 ;  N, 23.42; 8, 13 .06 .  

4-Formyl-1-phenylpyrazole ( 4 ) .  

A  m i x t u r e  of 1 ( 0 . 1  g ,  1 0  mmol ) ,  p h e n y l h y d r a r i n e  ( 0 . 1 3  g ,  1 .2  mmal) and c o n c  h y d r o c h l o r i c  a c i d  

( 0 . 2  m l )  i n  me thano l  (15  m l )  was s t i r r e d  a t  room t e m p e r a t u r e  f o r  24 h .  A f t e r  remova l  o f  t h e  s o l -  

v e n t ,  t h e  r e s i d u e  w a s  t r e a t e d  w i t h  w a t e r  ( 2 0  m l )  and t h e  m i x t u r e  was e x t r a c t e d  w i t h  e t h y l  a c e t a t e .  

The e x t r a c t  was washed w i t h  w a t e r ,  d r i e d  (MgSOq) and e v a p o r a t e d  t o  y i e l d  a c r y s t a l l i n e  s o l i d .  

7  R e c r y s t a l l i z a t i o n  f r o m  c y c l o h e x a n e  gave 4 ( 0 . 1 1  g, 64%).  rnp 84 -85 "  ( l i t .  rnp 8 5 " ) .  

T r a n s f o r m a t i o n  o f  3a-c  i n t o  4 .  

A m i x t u r e  o f  3a, b  or c ( 0 . 5  mmol) and conc. h y d r o c h l o r i c  a c i d  ( 0 . 5  m l )  in methano l  ( 2 0  m l )  was 

r e f l u x e d  f a r  2 0  h .  A f t e r  remova l  o f  t h e  s o l v e n t ,  t h e  r e s i d u e  w a s  t r e a t e d  i n  t h e  same manner as 

d e s c r i b e d  above t o  y i e l d  4, mp 85" ,  y i e l d s  43 rng ( 5 0 % )  f r o m  33, 7 1  mg ( 8 3 % )  f r o m  3 b  and 6 1  mg 

1  ( 7 1 % )  f r o m  3 c .  The H-Nmr s p e c t r a  o f  t h e  p r o d u c t s  were i d e n t i c a l  w i t h  t h a t  o f  4 p r e p a r e d  f r o m  1 

a n d  p h e n y l h y d r a z i n e .  
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5-Formyl-2-methyl t h i o p y r i m i d i n e  Amidinohydrazone ( 5 ) .  

A  m i x t u r e  of Zc ( 0 . 4 6  g, 3  mmol), aminoguanidine hydrogencarbonate (0 .5  g, 3 . 6  mrnal) and conc. 

h y d r o c h l o r i c  a c i d  ( 1  m l )  i n  methanol (20 m l ]  was s t i r r e d  a t  room temperature f o r  5  h. A f t e r  eva- 

p o r a t i o n  of t h e  s o l v e n t  under reduced pressure,  a c r y s t a l l i n e  s o l i d  was 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  e thano l  and d r i e d  t o  y i e l d  5 ( 0 . 6 3  g, 85%) wh ich  was p r a c t i c a l l y  pure,  mp 263-264". 

1  R e c r y s t a l l i z a t i o n  from e thano l  gave an analytical sample. H-Nmr (DMSO-d6): 6 2.54 ( s ,  3H, CH3). 

7 .85 ( b r  s, 4H, e x c h j ,  8.12 ( 5 ,  1H, -CH=], 9.04 ( s ,  2H, C4- and Cb-H), 12.5 ( b r  s, i H ,  exch . ) .  

Ms m l z :  210 (80, M'), 209 (781, 195 ( 7 ) .  167 (14 ) .  121 ( 1 3 ) .  111 (91, 96 (681, 59 (211, 43 (1001. 

=. Calcd  f o r  C7HI0N6S HCl : C, 34.08; H, 4.49; N, 34.06; S, 12.99;  C1, 14 .37 .  Found: C, 33.91; 

H, 4.68; N, 33.74; S, 12.48;  Cl ,  14.07. 
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