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Abst rac t  - Treatment of 4,5,6-triaryl-2-pyranamines i w i t h  n i t r o s y l s u l f u r i c  

ac id  b r i ngs  about t h e i r  conversion i n t o  t r i a r y l py rones  g. The i r  5-benzoyl 

analogues x af ford  the  corresponding 2-pyrones (E), together w i t h  pyr idones 

V I I ,  r e s u l t i n g  from r i n g  opening of x. On the o the r  hand, L undergoes a  r i n g  

t r a n s f o m a t i o n  i n t o  aminopyridines X by reac t i on  w i t h  armonium acetate.  

I n  a  previous paper1, we have described the r i n g  t ransfonnat ion of some 5-cyano and 5-ethoxycarbo- 

o y l  s u b s t i t u t e d  2-pyranamines i n t o  p y r i d i n e  de r i va t i ves  upon treatment w i t h  n i t r o s y l s u l f u r i c  acid,  

2-12 as a  c o n t r i b u t i o n  t o  the  r a t h e r  scarce work on the chemical r e a c t i v i t y  o f  4H-pyrans and, i n  

13 p a r t i c u l a r ,  t h e i r  r i n g  t ransformat ions i n t o  o the r  heterocycles , 

We now repo r t  on the r i n g  t r a n s f o m a t i o n  of the  r e c e n t l y  prepared14- l5 2-amino-4,5,6-triaryl-3- 

cyano-4H-pyran (I) and 2-amino-4,6-diaryl-5-benzoyl-3-cyano-4H-pyran (!I. I n  con t ras t  w i t h  the pre-  

v i ous l y  repor ted resu l ts1 ,  t reatment of 4,5,6-triaryl-2-aminopyrans w i t h  n i t r o s y l s u l f u r i c  ac id  i n  

ace t i c  a c i d  gave no py r i d i nes  but ins tead a-pyrones w i t h  the  same s u b s t i t u t i o n  pa t te rn  as the 

s t a r t i n g  compound (Scheme 11. The reac t i on  invo lves  d i a z o t i z a t i o n  of the amino group of I, followed 

by a  ke to -eno l i c  tautomerism and spontaneous aromat iza t ion  of the  dihydro de r i va t i ves  1I_I_ by the 

o x i d i z i n g  reac t i on  medium (Scheme 1 ) .  The I R  spect ra  of these compounds shows, i n  a d d i t i o n  t o  the 

cyan0 s t r e t c h i n g  band (-2200 on-') a  s t rong band a t  1720-1740 due t o  the carbonyl  group o f  
16 the a-pyrones . 
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On the  o t h e r  hand, t r e a t m e n t  o f  the  5-benzoyl compounds w i t h  n i t r o s y l s u l f u r i c  a c i d  r e s u l t e d  i n  

t h e  f o r m a t i o n  o f  two compounds. The f i r s t  compound was t h e  cor respond ing  2-pyrone (E) formed b y  

a  s i m i l a r  d i a z o t i z a t i o n  o f  t h e  amino group.  Competing w i t h  t h i s  r e a c t i o n ,  however, a  r i n g  opening 

r e a c t i o n  ocur red ,  l e a d i n g  t o  a  n i t r o g e n  h e t e r o c y c l e .  A t t a c k  b y  w a t e r  t o  the p r o t o n a t e d  py ran  r i n g  

g i v e s  an open cha in  i n t e r m e d i a t e  wh ich  undergoes r e c y c l i z a t i o n  and dehydrogena t ion  t o  y i e l d  a r o  

m a t i c  py r idones  (Scheme 2 ) .  I n  accord  w i t h  t h i s ,  a c i d  t r e a t m e n t  of 1 i n  t h e  absence of an o x i -  

d i z i n g  agent  d i d  n o t  a f f o r d  any a r o m a t i c  compound, and a  m i x t u r e  of t h e  open c h a i n  compound )'IJ 

and i t s  c y c l i z a t i o n  compound, 3 ,4 -d ihydropyr idone  1_X was o b t a i n e d  (Scheme 2 ) .  The chromatography 

o f  t h i s  m i x t u r e  caused a  p a r t i a l  c y c l i z a t i o n  of t o  E, and T1.C showed a  s m a l l e r  p r o p o r t i o n  

o f  a f t e r  chromatography 

Vlli  I  X 
Scheme 2  

Compounds show, i n  a d d i t i o n  t o  t h e  cyano s t r e t c h i n g  band a t  2200-2220 cm- l ,  a  c h a r a c t e r i s t i c  

b road  band a t  2800-3200 cm-I and a  s t r o n g  carbony l  band a t  about  1650 c m - l .  The NH p r o t o n  s i g n a l  

appear ing  i n  the  a romat i c  r e g i o n  c o u l d  be i d e n t i f i e d  b y  a d d i t i o n  of TFA. 

The d i f f e r e n c e  be tween  t h e b e h a v i o u r  o f  I and 1 i s  p r o b a b l y  due t o  t h e  e l e c t r o n  a t t r a c t i n g  p r o p e r t y  

of t h e  benzoy l  group i n  L. T h i s  f a c i l i t a t e s  the  n u c l e o p h i l i c  a t t a c k  by w a t e r  and t h e  r i n g  opening 

l e a d i n g  t o  t h e  n i t r o g e n  r i n g  o f  py r idones  u, T h i s  i s  n o t  t h e  case f o r  1, where t h e  pyrone r e s u l -  

t i n g  f rom d i a z o t i z a t i o n  i s  the  o n l y  r e a c t i o n  p r o d u c t .  

Amnonia can a l s o  a c t  as a  n u c l e o p h i l e  and b r i n g  about  a  r i n g  t r a n s f o r m a t i o n  o f  aminopyrans. 

Treatment  o f  i w i t h  amnonium a c e t a t e  i n  a c e t i c  a c i d  r e s u l t e d  i n  t h e  fo rmat ion  of p y r i d i n e s  X by 

c y c l i z a t i o n  o f  t h e  i n t e r m e d i a t e  open c h a i n  amid ine  and a r o m a t i z a t i o n  (Scheme 3 ) .  At tempts t o  app ly  
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t h i s  r e a c t i o n  t o  the  5-benzoyl-2-aminopyrans 1 f a i l e d  

AcON% ' NCfi - NC&Ar2 ' 

I HN NH2 6 HN Ar2 
H 

Ar. X 

X I  XI1 

Scheme 3 

F i n a l l y ,  t a k i n g  i n t o  account t h e  presence o f  an amino group and a n i t r i l e  one i n  our  aminopyrans, 

we at tempted the  p repa ra t i on  o f  py ranopyr im id ines  by t rea tment  w i t h  sodium e thox ide  o f  the  N-ace- 

t y l  d e r i v a t i v e s  o f  i. Ace ty l a t i on  o f  1 gave i n  f a c t  N-acetylaminopyran s, t o g e t h e r  w i t h  the  d i -  

ace t y l  d e r i v a t i v e  z, b u t  no r e a c t i o n  took  p l ace  upon t reatment o f  g w i t h  sodium e thox ide .  

EXPERIMENTAL 

M e l t i n g  p o i n t s  were determined i n  a Biichi apparatus i n  c a p i l l a r y  tubes and a re  uncorrected.  The 

I R  spec t ra  were performed on a Perkin-Elmer 599 and PYE Unicam SP 1100 spectrophotometers i n  po- 

l tassium bromide p e l l e t s .  The H-NMR spec t ra  were determined on a Var ian T-60A a t  60 MHz; Chemical 

s h i f t s  are quoted i n  6 values,  us ing  TMS as i n t e r n a l  standard. A Var ian  MAT 711 was used f o r  the 

r eco rd i ng  of mass spec t ra .  Microanalyses were performed by Centro Nacional  de Qu imica  O rg in i ca  de 

Madr id.  The reac t i ons  and p u r i t y  o f  compounds were moni tored by TLC, performed on s i l i c a  g e l  p la -  

tes  (Merck) .  

114 and $5 were prepared by the  methods repo r t ed  i n  the  l i t e r a t u r e .  - 

4,5,6-Triaryl-3-cyano-2-pyrones (E). General Procedure - To a suspension o f  the  app rop r i a t e  2-a- 

mino-4,5,6-triaryl-3-cyano-4H-pyran (I) i n  AcOH ( 2  mmol) a t  0°C. a s o l u t i o n  o f  n i t r o s y l s u l f u r i c  

a c i d  (p repared  from 2.2 mmol of NaN02, 23 ml o f  H2S04 and 7 ml o f  wa te r )  was added. The r e s u l t i n g  

suspension was s t i r r e d  a t  O'C f o r  6-7 h. The s o l u t i o n  was then poured i n t o  i c e  water  t o  separate 

a s o l i d .  A f t e r  keeping the  m i x tu re  i n  a r e f r i g e r a t o r  overn igh t ,  t h e  p r e c i p i t a t e  was f i l t e r e d ,  

washed w i t h  water  u n t i l  n e u t r a l  pH of t h e  l i q u o r s ,  and r e c r y s t a l l i z e d  f rom an appropr ia te  so lven t .  



3-Cyan0-4,5,6-triphenyl-Z-eyrone (m) - F o l l o w i n g  t h e  genera l  procedure,  t h i s  compound was o b t a i -  

ned i n  81% y i e l d .  mp 221-222 "C (EtOH). IR  ( K B r ) :  vmax 2230, 1725, 1600, 1570, 1500, 1480, 1440, 

1 1  1370, 1330, 1250, 1155, 1060, 1040, 1020, 850 cm- . H-NMR (DMSO-d6):6 (ppm) 7.0-7.3 (m, ISH, arom). 

Anal. Ca lcd  f o r  C24H15N02: C, 82.52; H, 4.29; N, 4.01. Found: C, 82.18; H, 4.63; N ,  4.12 

3-Cyano-5,6-diphenyl-4-(p- to ly l ) -2-pyrone ( I V b )  - T h i s  compound was o b t a i n e d  i n  76% y i e l d .  mp 200- 

201 "C (EtOH).  IR  ( K B r ) :  2195, 1735, 1605, 1565, 1505, 1485, 1445, 1375, 1340, 1245, 1185, 

1165, 1065, 1025, 965, 860 cm-'. 'H-NMR (OMSO-d6): a(ppm) 2.22 ( s ,  3H, CH3), 6.9-7.3 (m, 14H, arom) 

Mass spectrum: m/z ( r e l a t i v e  i n t e n s i t y )  363(Mt,37), 3 6 2 ( 5 ) ,  335(10) ,  286(16) ,  230(4 ) ,  202(8 ) ,  200 

( 6 ) ,  1 9 9 ( 4 ) ,  106(8 ) ,  105(100),  77 (33) ,  5 1 ( 4 ) ,  3 2 ( 7 ) .  - Anal .  Calcd. f o r  C25H17N02: C, 82.64; H, 4.68; 

N, 3.85. Found: C, 82.95; H, 4.98; N, 4.08. 

3 - C ~ a n 0 - 4 - ~ ~ - m e t h o x y p h e n y 1 ) - 5 , 6 - d i p h e n y l - 2 - p ~ r o n e  ( I V c )  - T h i s  compound was o b t a i n e d  i n  73% y i e l d .  

mp 212-213 "C (EtOH). IR  (KBr ) :  umax 2225, 1740, 1600, 1520, 1480, 1445, 1370, 1305, 1260, 1180, 

-1 1 1165, 1120, 1030, 960, 840, 790, 710 cm . H-NMR (OMSO-d6): 6(ppm) 3.66 ( s ,  3H, CH30), 6 .6 -7 .3  

( m ,  14H. arom.). Anal. Calcd.  f o r  C 25 H 17N03: C, 79.15; H, 4.48; N, 3.69. Found: C, 78.69; H, 4.53; 

N, 4.04. 

4,6-Oiaryl-5-benroyl-3-cyano-2-pyronei ( V I )  and 4,6-Diaryl-5-benzoyl-3-cyano-Z-pyridones (u). 
General Pr- - The cor respond ing  I ( 2  mmol) was suspended i n  AcOH a t  0 "C and a s o l u t i o n  

of n i t r o s y l s u l f u r i c  a c i d  ( p r e v i o u s l y  p repared  f rom 2 .2  mnol of NaNO?, 23 rnl o f  H2S04 and 7 ml  of 

w a t e r )  was added. The r e s u l t i n g  suspension was s t i r r e d  a t  0 "C f o r  about  7 h. and then  poured i n t o  

i c e  w a t e r .  A f t e r  keep ing  t h e  m i x t u r e  c o l d  o v e r n i g h t ,  t h e  p r e c i p i t a t e  was f i l t e r e d  of f  and washed 

w i t h  p l e n t y  of w a t e r  u n t i l  n e u t r a l  pH o f  t h e  l i q u o r s .  TLC of t h e  r e s u l t i n g  s o l i d  showed two com- 

pounds, which were separa ted  by means of f l a s h  column chromatography u s i n g  t h e  a p p r o p r i a t e  e l u e n t  

i n  each case. Pyrones were i s o l a t e d  from t h e  f i r s t  f r a c t i o n ,  whereas py r idones  !Q were o b t a i -  

ned from t h e  l a s t  f r a c t i o n .  Both compounds were i s o l a t e d  i n  good p u r i t y ,  b u t  f u r t h e r  p u r i f i e d  b y  

r e c r y s t a l l i z a t i o n  from an a p p r o p r i a t e  s o l v e n t .  

5-Benzoyl-3-cyano-4,6-diphenyl-2-eyron~ (!&) and 5-Benzoyl-3-cyano-4,6-diphenyl-2-pyridone (m) 
F o l l o w i n g  t h e  g e n e r a l  procedure,  t h e  i s o l a t e d  m i x t u r e  was chromatographed on s i l i c a  g e l  u s i n g  

hexane: AcOEt ( 7 : 3 )  as t h e  e l u e n t .  The f i r s t  f r a c t i o n  was evapora ted  t o  dryness and r e c r y s t a l l i z e d  

from EtOH t o  g i v e  J'& i n  34% y i e l d .  mp 216-218 "C. I R  ( K B r ) :  u 2190, 1735, 1660, 1610, 1595, max 

1580, 1520, 1490, 1440, 1360, 1340, 1260, 1220, 1200, 1140, 1080, 1050, 1025, 1000, 940, 850 cm- l .  

'H-NMR (OMSO-d6): S(ppm) 6.9-7.7 (m, 15H. arom.) .  Mass spectrum: m/z ( r e l a t i v e  i n t e n s i t y )  3 7 7 ( ~ + ,  

51) .  376(16) ,  3 4 9 ( 7 ) ,  348(9 ) ,  300(7 ) ,  285(5 ) ,  284(26) ,  272(6 ) ,  204(5 ) ,  202(21) ,  201(9 ) ,  200(16) ,  

199(12) ,  1 9 8 ( 7 ) ,  1 0 6 ( 9 ) ,  105(100),  101(4 ) ,  1 0 0 ( 4 ) ,  78 (4 ) ,  7 7 ( 6 0 ) ,  51 (9 ) .  Anal. Calcd.  f o r  CZ5HENO3: 

C, 79.57; H ,  3.98; N, 3.71. Found: C, 79.45; H, 4.33; N, 3.47. 
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E v a p o r a t i o n  o f  the  second f r a c t i o n  and r e c r y s t a l l i z a t i o n  gave )'& i n  17% y i e l d .  mp 316-318 " C  

(EtOH). I R  ( K a r l :  v 3200-2800. 2220, 1650, 1620, 1570, 1565, 1530, 1485, 1440, 1385, 1310, 

1280, 1225, 1160, 1120, 1000, 940, 845, 770 cm-'. 'H-NMR (DMSO-d6): 6 (ppm) 6.8-7.6 (m, 15H, arom., 

NH). Mass spectrum: m/z  ( r e l a t i v e  i n t e n s i t y )  3 7 6 ( ~ + , 2 4 ) ,  375(71) ,  374(27) ,  347(7 ) ,  346(20) ,  300 

( 2 5 ) ,  299(100),  281(10) ,  204(7 ) ,  202(32) ,  201(14) ,  200(25) ,  199(18) ,  198(11) ,  149(14) ,  105(86), 

1 0 4 ( 9 ) ,  77 (54) .  Anal. Calcd.  f o r  CZ5Hl6N2O2: C, 79.79; H, 4.26; N ,  7.45. Found: C, 79.33; H, 4.28; 

N, 7.43. 

5-Benzoyl-3-cyano-6-phenyl-4-(p-tolyl)-2-pyrone (NJ) and 5-Benzoyl-3-cypno-6-phenyl-4-(p-tolyll, 

2-py r idone  (G) - The f i r s t  f r a c t i o n  o f  chromatography gave & i n  48% y i e l d .  mp 134-136 " C  

(EtOH). I R  (KBr ) :  v m a x  2240, 1740, 1675, 1610, 1530, 1500, 1450, 1340, 1265, 1140, 940, 820 cm-I. 

'H-NMR (DMSO-d ) .  6 (ppm) 2.15 ( s ,  3H, CH3). 6.8-7.7 (m, 14H, arom.). W. Calcd. f o r  CZ6Hl7NO3: 6 '  

C, 79.79; H, 4.35; N, 3.58.  Found: C, 79.78; H, 4.30; N, 4.19. 

Compound =was o b t a i n e d  from t h e  second f r a c t i o n  and r e c r y s t a l l i z e d  f r o m  EtOH i n  12% y i e l d .  

mp 303-305 "C. I R  (KBr ) :  v 3100-2800, 2220, 1640, 1465, 1445, 1310, 1280, 1230, 1130, 1000, 

1 1  935 cm- . H-NMR (OMSO-d6) 6 (ppm) 2.15 ( s ,  3H, CH3), 6.7-7.5 (m, 14H, arom., NH). Anal. Calcd. f o r  

C26H18N202: C, 80.00; H, 4.62; N, 7.18. Found: C, 79.41; H, 4.81; N, 6 .79 .  

5-Benzoyl-3-cyano-4-(p-methoxyphenyl)-6-phenyl-2-pyrone (z) and 5-Benzoyl-3-cyano-4-(p-methoxy- 

pheny1)-6-phenyl-2-pyridone (z) - Ccmpound !d'& was i s o l a t e d  frm t h e  f i r s t  f r a c t i o n  of the  

chromatography i n  25% y i e l d .  mp 206-207 "C (EtOH). 1R (KBr ) :  urnax, 2220, 1735, 1660, 1600, 1520, 

-1 1 
1490, 1440, 1360, 1330, 1290, 1250, 1170, 1,130, 1020, 920, 840, 820 crn . H-NMR (OMSO-d6): 6 (ppm) 

3.6 ( s ,  3H, CH30), 6.6-7.7 (m, 14H, arom.) .  Anal. Calcd.  f o r  C26H17N04: C, 76.66; H, 4.18; N, 

3.44. Found: C, 76.24; H, 4.32; N ,  3.61. 

The second f r a c t i o n  of t h e  e l u a t e  a f fo rded  i n  25% y i e l d .  mp 270-273 "C (EtOH). I R  ( K B ~ ) : V , ~ ~  

3200-2800, 2230, 1645, 1610, 1565, 1520, 1500, 1450, 1300, 1260, 1240, 1180, 1140, 1035, 930,  840, 

1 1  830, 780 an- . H-NMR (DMSO-d6): S (ppm) 3.6 ( 8 ,  3H, CH30), 6.6-7.5 (m, 14Hm arom., NH). Anal. 

Calcd.  f o r  CZ6Hl8N2O3: C, 76.85; H, 4.43; N, 6.90. Found: C, 76.40; H, 4.74; N ,  6.86. 

Reac t ion  o f  2-Amino-5-benzoyl-3-cyano-4,6-di phenyl-4H-pyran (Va)  w i t h  S u l f u r i c  A c i d  / A c e t i c  Acid-  

Pyran ( 8  mmol) was suspended i n  s. 20 mi  o f  AcOH and a s o l u t i o n  o f  94 m l  o f  H2S04 i n  2 8  m l  o f  

w a t e r  was added. The r e a c t i o n  m i x t u r e  was s t i r r e d  a t  0 "C f o r  6.5 h. The s o l u t i o n  was poured i n t o  

w a t e r  and k e p t  i n  a r e f r i g e r a t o r  o v e r n i g h t .  The depos i ted  s o l i d  was f i l t e r e d  and washed w i t h  water  

u n t i l  n e u t r a l  pH o f  the  washing l i q u o r s .  TLC showed t h a t  t h e  s o l i d  c o n t a i n s  two compounds, and 

they  were separa ted  by means o f  f l a s h  column chromatography on s i l i c a  g e l  w i t h  AcOEt-hexane ( 6 : 4 ) .  

Two compounds thus  i s o l a t e d  were enough p u r e .  The f i r s t  one was 5-benzoyl-3-cyano-4,6-diphenyl- 

3,4-d ihydro-2-pyr idone (m) (31% y i e l d ) .  mp 240-242 "C (EtOH). I R  ( K B ~ ) :  v m a x  3500-2800, 1700, 



1600, 1470, 1450, 1380, 1315, 1280, 1250, 1200, 1180, 1150, 1070, 1050, 1020, 1000, 950 cm-l.  

'H-NMR (DMSO-d6 + TFA):  6 (ppm)  4.3 ( d ,  IH), 5 . 1  ( d ,  IH), 4.6 ( b s ,  IH, NH) ,  6.7-7.3 (m, 15H, arom). 

Mass spectrum: m/z ( r e l a t i v e  i n t e n s i t y )  378(Mt,47), 377(24) ,  352(36) ,  3 5 1 ( 7 2 ) ,  350(12) ,  3 3 8 ( 8 ) ,  

3 l O ( 8 ) ,  3 O l ( 6 ) ,  274(39) ,  273(43) ,  206(17), lO5( lOO),  lO4(22) ,  77 (76) .  Anal. Calcd. f o r  CZ5Hl8N2O2: 

C, 79.36; H, 4.76; N, 7.40.  Found: C, 79.15; H, 5.10; N ,  7.40. 

E v a p o r a t i o n  o f  the  l a s t  f r a c t i o n  o f  t h e  e l u a t e  gave oxoamide i n  18% y i e l d .  mp 138-140 "C 

(EtOH). I R  (KBr ) :  u m a x  3400-2900, 1680, 1600, 1460, 1350, 1280, 1200, 1140, 1070, 1040, 1000, 900, 

-1 1 780 cm . H-NMR (OMSO-d6): 6 (ppn)  3.5 ( d ,  l H ) ,  4.3 ( d ,  I H ) ,  6 .6-7.4 (m, 15H, arom.) ,  7.5 (bs,  2H, 

NH2), 9.85 ( 8 ,  IH, OH). Mass spectrum: m/z ( r e l a t i v e  i n t e n s i t y )  3 9 6 ( ~ ~ , 2 ) ,  395(5 ) ,  353(4 ) ,  352(29), 

351(100), 2 7 4 ( 6 ) ,  248151, 1 7 6 ( 3 ) ,  115(3 ) ,  1 0 6 ( 2 ) ,  105(33) ,  77 (24) .  Anal. Calcd.  f o r  C25H20N203: 

C, 75.76; H, 5.05; N, 7.07. Found: C, 74.91; H, 5.13; N, 6.83. 

Reac t ion  o f  2-Amino-5-benzoyl-3-cyano-4-(p-methoxyphenyl)-6-phenyl-4H-pyran (&) w i t h  S u l f u r i c  

A c i d  / A c e t i c  A c i d  - F o l l o w i n g  t h e  same procedure  as d e s c r i b e d  f o r  &, was t r e a t e d  w i t h  H2S04 

i n  AcOH. The r e s u l t i n g  s o l i d  was a m i x t u r e  of two compounds (TLC), b u t  o n l y  t h e  co r respond ing  

3 ,4 -d ihydro -2 -py r idone  c o u l d  be i s o l a t e d  b y  column chromatography i n  34% y i e l d .  mp 259-261 "C 

(EtOH). I R  (KBr ) :  v m a x  3200-2800, 1700, 1600, 1480, 1450, 1390, 1310, 1250, 1180, 1030, 950, 810 

cm-'. 'H-NMR (MSO-d6 t TFA): 6 (ppm) 3.7 ( s ,  3H, CH30), 6.5-7.5 (m, 15H, arom.), 5.2 (d, l H ) ,  4.5 

(bs,  I H ,  NH), 4.3 ( d ,  1H) .  Anal. Calcd. f o r  CZ6HZON2O3: C, 76.47; H, 4.90; N ,  6.86.  Found: C, 

76.61; H, 4.84; N, 6.73.  

Z-Amin0-3-cyano-4,5.6-triarylpyridines (5). General Procedure - An a p p r o p r i a t e  p y r a n  i ( 3  mno l )  

was d i s s o l v e d  i n  s. 11 m l  of g l a c i a l  a c e t i c  a c i d  and 12 mmol o f  amnonium a c e t a t e  added. The 

s o l u t i o n  was r e f l u x e d  f o r  1 - 3  h .  and then k e p t  a t  room tempera tu re  o v e r n i g h t .  The r e a c t i o n  m i x t u r e  

was then  poured i n t o  wa te r .  The d e p o s i t e d  s o l i d  was f i l t e r e d ,  washed w i t h  w a t e r  u n t i l  n e u t r a l  pH 

of t h e  washing l i q u o r s ,  and p u r i f i e d  b y  r e c r y s t a l l i z a t i o n .  

2-Amino-3-cyano-4,5,6-triphenylpyridine (g)  - Accord ing  t o  t h e  genera l  procedure,  t h e  r e a c t i o n  

m i x t u r e  was r e f l u x e d  u n t i l  n o  s t a r t i n g  m a t e r i a l  was l e f t  ( T I C ) .  Canpound g was o b t a i n e d  i n  67% 

y i e l d .  mp 238-239 "C ( E ~ o H ) ' ~ .  IR  ( K B r ) : v  max 3400, 3200, 3050, 2150, 1600, 1500, 1460, 1420, 1400, 

1340, 1220, 1000, 980, 900 cm-'. 'H-NMR (CDCI3) :6 (ppm) 5.35 ( b s ,  2H, NH2), 6.6-7.2 (m,  15H, arom), 

Mass spectrum: m/z ( r e l a t i v e  i n t e n s i t y )  3 4 7 ( ~ + , 1 2 ) ,  202(18) ,  201(8 ) ,  200(14) ,  199(11) ,  1 9 8 ( 6 ) ,  

180(6 ) ,  1 6 5 ( 4 ) ,  1 0 6 ( 8 ) ,  105(10) ,  101(4 ) ,  7 7 ( 2 3 ) .  

2-l\mino-3-cyano-5,6-diphenyl-4-(p-tolyl)pyridine ( E )  - T h i s  compound was o b t a i n e d  i n  91% y i e l d .  

mp 232-233 "C ( E ~ o H ) ' ~ .  I R  ( K B r ) : v  max 3370, 3200, 3050, 2130, 1580, 1500, 1470, 1400, 1330, 1200, 

980, 760 cm-'. 'H-NMR (OMSO-d6): 6(ppm) 2 .2  ( 8 ,  3H, CH3), 5.4 ( b s ,  2H, NH2), 6.6-7.2 (m, 14H,arom). 
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Reac t ion  o f  2-Amino-5-benzoyl-3-cyano-4,6-diphenyl-4H-~yran (&) w i t h  Ammonium Ace ta te  1 Ace t i c  

a c i d  - Pyran & ( 0 . 3  mmol) and amon ium a c e t a t e  ( 1  mnol)  were suspended i n  6 ml of AcOH. The so-  - 

l u t i o n  was r e f l u x e d  u n t i l  s t a r t i n g  m a t e r i a l  was exhausted (TLC, s i x  h o u r s ) .  The r e a c t i o n  m i x t u r e  

was a ve ry  complex m i x t u r e  of decompos i t i on  p roduc ts ,  f r a n  wh ich  no pure  compound c o u l d  b e  i s o l a -  

ted .  

Reac t ion  o f  2-Pmino-3-cyano-4,5,6-triphenyl-4H-pyran (la) w i t h  A c e t i c  Anhydr ide - A s o l u t i o n  o f  

8 mmol of i n  11 m l  of Ac20 was r e f l u x e d  f o r  5 h. A f t e r  a few h o u r s ' s t a n d i n g  a t  room tempera tu re ,  

a p r e c i p i t a t e  separa ted .  It was f i l t e r e d  and washed w i t h  a s m a l l  amount o f  d i e t h y l  e t h e r .  Separa- 

t i o n  of t h e  two compounds p r e s e n t  i n  t h e  p r e c i p i t a t e  was c a r r i e d  o u t  b y  f l a s h  column chromatogra- 

phy on s i l i c a  g e l  w i t h  CH2C12-AcOEt (7 :3 ) .  N,N-Oiacetylaminopyran was e l u t e d  f i r s t  and i s o -  

l a t e d ,  upon e v a p o r a t i o n  of t h e  s o l v e n t  i n  18% y i e l d .  mp 164-166 "C (EtOH).  IR (KBr ) :  max 3050, 

3020, 2210, 1725, 1675, 1640, 1600, 1490, 1440, 1365, 1330, 1225, 1150, 1100, 1070, 1025, 1000, 

-1 1 980, 950 cm . H-NMR (OMSO-d6): 6 (ppm) 2.35 ( s ,  6H, CH3), 4.8 ( s ,  I H ) ,  6 .6 -7 .3  (m, 15H, a r m . ) .  

Mass spectrum: m/z ( r e l a t i v e  i n t e n s i t y )  4 3 8 ( ~ + , 8 ) ,  433(26) .  392(13) ,  391(44) ,  351(13) ,  350(49) ,  

349(17) ,  333(22) ,  315(17) ,  274(21) ,  273(100),  202(17) ,  200(13) ,  178(23) ,  1 6 5 ( 5 ) ,  152(5 ) ,  105(72) ,  

77 (26) .  E. Calcd.  f o r  CZ8Hz2N2O3: C, 77.42; H, 5.07; N, 6 .45 .  Found: C, 77.64; H, 5.36; N, 6.63.  

The second f r a c t i o n  o f  t h e  e l u a t e  gave N-acety laminopyran i n  5% y i e l d .  mp 285-287 "C (EtOH). 

I R  ( K B r ) : v m a x  3000-2600, 1650, 1600, 1490, 1390, 1320, 1250, 1220, 1150, 1120, 1070, 1020, 960, 

-1 1 
910, 830 an . H-NMR (MSO-d6) :  6 (ppm) 2.2 ( s ,  3H, CH3), 4.6 ( s ,  I H ) ,  6 .6-7.2 (m, 15H, arom.,NH). 

Mass spectrum: m l z  ( r e l a t i v e  i n t e n s i t y )  396(Mt,42), 317(3 ) ,  316(25) ,  315(100), 308(4 ) ,  307(3) ,  

202(3 ) ,  1 9 6 ( 5 ) ,  1 7 8 ( 3 ) ,  1 5 7 ( 4 ) ,  1 4 0 ( 3 ) ,  105(10) ,  7 7 ( 9 ) .  Anal. Calcd.  f o r  C26H20N202: C ,  79.60, H,  

5 .10;  N, 7.14. Found: C, 79.35; H, 5.31; N, 7.22. 
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