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SYNTHESIS OF 3,4,6-TRIARYL-2-PYRONES 

N. N. Magdesieva, N. M. Koloskova, 
and Le Nguyen Ngi 

UDC 547.812.5'739 

A p r e p a r a t i v e  method was worked out for the synthes is  of 3 , 4 , 6 - t r i a r y l - 2 - p y r o n e s  by 1,3- 
dipolar  cycloaddit ion of se len ium a ry lacy lmethy l ides  to diphenylcyclopropenone.  

It is known that the reac t ion  of s table  se lenonium ylides with ace ty lenedicarboxyl ic  acid e s t e r s  is a con- 
venient  p r e p a r a t i v e  method for  the synthes is  of t e t rasubs t i tu ted  furans [1]. In the p resen t  r e s e a r c h  se len ium 
yl ides  were  used in the synthesis  of c~-pyrones. It is shown that 1 ,3-dipolar  cycloaddit ion of r eac t i ve  se len ium 
carbonylyl ides  to an act ive dipolarophi le  - diPhenylcyclopropenone [2] - i s  a convenient p r e p a r a t i v e  method for  
the synthes is  of 3 , 4 , 6 - t r i a r y l - 2 - p y r o n e s .  

Since se len ium monocarbonylyl ides  a r e  unstable under ord inary  conditions and decompose  read i ly  to give 
ca rbenes  and, subsequent ly,  the cor responding  cyc lopropanes  [3], s table  se lenonium sal ts  - a r a c y l d i m e t h y l -  
se lenonium bromides  - were  used as the s ta r t ing  compounds for the synthesis  of the 2 -pyrones .  These  sa l t s  
were  deprotonated by a methanol ic  solution of po ta s s ium hydroxide and underwent smooth convers ion  to the 
co r respond ing  monocarbonyly l ides ,  which were  subjected,  without isolation,  to reac t ion  with diphenylcyclo-  
propene.  

1 ,3-Dipolar  cycloaddit ion may  begin with a t tack by the dipolarophile  e i ther  at the ylide ca rbon  a tom or  
the oxygen atom. Since it is known [4] that the negat ive cha rge  in phenacylmethyl ides  is shifted to a cons ide r -  
able extent  to the oxygen a tom,  it may  be a s sumed  that  a t tack by the dipolarophile at the oxygen a tom with 
subsequent  r ing c losure  will be the mos t  l ikely pathway: 

__~.3\+ -,B, c.3\,_ 1 ~/~"~ " % .  
o L 'o' j 
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T A B L E  2. P h y s i c a l  C o n s t a n t s  and S p e c t r a l  Da ta  fo r  3 , 4 , 6 - T r i -  
a r y l - 2 - p y r i d o n e s  

r~ 

IIIa 

llIb 

IIIe 

llIe 

rap, [Found, [ Calc., IRsp 
o C Iqo f Empirical % trum 

I= :1 HI H 
170-- 
171 

165-- 
166 

185-- 
186 

186-- 
188 

85,5 5,6 C24HmON 

76,9 5,3 C22HI;ONS 

67,9 .1,4 C22I-IITONSe 

81.4 6,0 C2aH20ON2 

cc~n-1 
, PMR spectrum, 5, ppm 

c=o/(HMDS)* 

(methyl) 
(pyridone 

ring) 

(phenyD 
(methyl) 
(pyridone 

ring) 
10H [phenyl (3 and 

4 positions)] 

7,52 m ~3H (thioEhene 
7,78 m J ring) 

3H !methyl) 
1H tpyridone 

ring) 
10tt [phenyl (3 and 

4 positions)] 

7,00 m ~ .  (selenophene 
7,30m j J n  ring) 

3H (N-methyl 
grmips 9f 
pyrrole) 

3,50s 3H (N-methyl 
groups 6I 
pyriaone 

6,33s IH (pyridone 
ring) 

7,16s 10H [phenyl (3 and 
4 positions)] 

6,73 ~ 13H (p~rrole 
8,10 / ring) 

1635 3,33s 3H 
1545 6,07s IH 

7,05 s 5H 
7,07 s 5H 
7,36 s 5H 

1638, 3,50s 3H 
1545 6,23s 1H 

7,10s 

1640, 3,52s 
1545 6,24 s 

7,06 m 

1638, 3,33 s 
1545 

85 

70 

65 

90 

* H e x a m e t h y l d i s  i lo xane .  

The  a r a c y l d i m e t h y l s e l e n o n i u m  b r o m i d e s  w e r e  s y n t h e s i z e d  by r e a c t i o n  of  d i m e t h y l  s e l e n i d e  with the  
a p p r o p r i a t e  w - b r o m o m e t h y l  a r y l  ke tones  ( see  [5, 6] for  the  s y n t h e s i s ) .  

I n t e n s e  a b s o r p t i o n  at  1715-1717 (C = O) and 1625-1635 and 1540-1545 c m  -1 ( C = C )  was o b s e r v e d  in the  IR 
s p e c t r a  of a l l  o f  the  2 - p y r o n e s  o b t a i n e d  in th i s  r e s e a r c h ;  a 5 -H  s ing l e t  of the  p y r o n e  r i n g  was  o b s e r v e d  in the  
PMR s p e c t r a  at  6 .5 -6 .59  ppm.  

The  t r i a r y l - 2 - p y r o n e s  w e r e  c o n v e r t e d  to the  c o r r e s p o n d i n g  N - m e t h y i - 2 - p y r o n e s  by  h e a t i n g  with an 
aqueous  a l coho l  s o l u t i o n  of m e t h y l a m i n e  fo r  12-23 h ( see  T a b l e  2). 

The  r e a c t i o n  of  a r a c y l d i m e t h y l s e l e n o n i u m  b r o m i d e s  with a n o t h e r  a c t i ve  d i p o l a r o p h i l e  - d i p h e n y l c y e l o -  
p r o p e n e t h i o n e  [10] - l e a d s  to  the  f o r m a t i o n  of the  c o r r e s p o n d i n g  t r i s u b s t i t u t e d  p y r a n - 2 - t h i o n e s :  

C611~. ~ C61|5 

(cnp~,s~-cn.,co-a,s,- -urn |~cnpose-~u-c-A, s fl "-- T 

l y e  s b 

IV a Ar= 2-selenienyl; b Ar= 2-thienyl 

The s p e c t r a l  c h a r a c t e r i s t i c s  of  the  t r i s u b s t i t u t e d  2 - p y r o n e s ,  2 - p y r i d o n e s ,  and p y r a n - 2 - t h i o n e s  ob ta ined  
in th i s  r e s e a r c h  a r e  in good a g r e e m e n t  with the  d a t a  in [7-9] f r o m  the s p e c t r a  of  2 - p y r o n e s ,  2 - p y r i d o n e s ,  and 
p y r a n - 2 - t h i o n e s  tha t  do not  have  s u b s t i t u e n t s  in the  5 p o s i t i o n .  

E X P E R I M E N T A L  

The IR s p e c t r a  of  m i n e r a l  oi l  s u s p e n s i o n s  of  the  compounds  w e r e  r e c o r d e d  with IKS-22 and UR-10 
s p e c t r o m e t e r s .  The  PMR s p e c t r a  of  (CD3)2SO and CDCI~ s o l u t i o n s  of  the  compounds  w e r e  r e c o r d e d  with V a r i a n  
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T-60 and XL-100 s p e c t r o m e t e r s  with hexamethyldis i loxane as the in ternal  s tandard.  The UV spec t r a  were  
r eco rded  with a Cary -15  spec t ropho tomete r .  

2 -Furacy ld ime thy l se l enon ium Bromide.  A 0 .1 -mole  sample  of dimethyl  selenide was added with s t i r r ing  
to a solution of 0.1 mole  of w - b r o m o m e t h y l  2 - fu ry l  ketone in 50 ml  of n i t romethane.  After  5-10 min,  white 
c r y s t a l s  began to f o r m  rapidly.  The m i x t u r e  was s t i r r e d  for 30 min,  a f t e r  which it was cooled with ice water  
and f i l tered.  The sal t  thus obtained was washed with e ther  and r e c r y s t a l l i z e d  f r o m  m e t h a n o l - e t h e r  (1 : 2) to 
give 26 g (90%) of a product  with mp 159-160 deg C. IR spec t rum:  1670 c m  -1. P1VIR spec t rum,  5 : 2 . 4 - 2 . 8  (q, 
6H, CH3), 5.1 (s, 2H, CHz) , 6.8 (m) and 7.79 ppm (m, 3H). Found: C 32.3; H 3.9%. CsHiiBrO2Se. Calculated:  
C 32.2; H 3.7%. 

N-Methy t -2 -py r r acy ld ime thy l se l enon ium Bromide.  Thi s compound was obtained by the method descr ibed  
above f r o m  0.04 mole  of w-b romomethy l  N - m e t h y l - 2 - p y r r y l  ketone and 0.04 mole of  dimethyl  selenide.  Workup 
gave 10 g (80%) of a product  with mp 172-173 deg C ( f rom methanol).  IR spec t rum:  1645 cm -1. PMR spec -  
t r u m ,  5 : 2 . 3 3 - 2 . 6 5  (q, 6H, CH3), 4.93 (s, 2H, CHz) , 6.7 and 7.8 ppm (m, 3H). Found: C 34.8; H 4.6%. 
CgHI4BrNOSe. Calculated:  C 34.8; H 4.5%. 

3 , 4 , 6 - T r i a r y l - 2 - p y r o n e s  (I1). A solution of 0.02 mole  of po tass ium hydroxide in 20 ml  of alcohol was 
added with s t i r r ing  to 0.01 mole of a racy ld imethy l se lenon ium bromide  and 0.01 mole  of diphenylcyclopropenone 
in 40 ml  of absolute  methanol .  The reac t ion  mix ture  become c l ea r ,  and a p rec ip i ta te  formed af ter  10-30 min. 
St i r r ing  was continued at 20 deg C for another  30 rain, a f te r  which the p rec ip i t a te  was removed  by f i l t rat ion,  
washed with cold methanol ,  and r e c r y s t a l l i z e d  f rom isopropyl  alcohol (see Table  1). 

3 , 4 , 6 - T r i a r y l - N - m e t h y l - 2 - p y r i d o n e s  (III). A mix ture  of 0.02 mole of 3 , 4 , 6 - t r i a r y l - 2 - p y r o n e ,  25 ml  of 
25% aqueous methylamine  solution, and 35 ml  of ethanol was refluxed for 2 h, af ter  which 25 ml of methy l -  
amine  and 15 ml of alcohol were  added, and refluxing was continued for ~ 25 h. The solvent  was then removed 
by vacuum evaporat ion to a volume of ~ 10 ml,  and the prec ip i ta ted  c ry s t a l s  were  r emoved  by f i l t ra t ion and 
r e c r y s t a l l i z e d  f r o m  isopropyl  alcohol (see Table  2). 

3 ,4 -Dipehny l -6 - (2 - se len ieny l )pyran-2- th ione  (IVa). A solution of 0.1 mole of  po t a s s ium hydroxide in 20 
ml of alcohol was added with s t i r r ing  to 0.05 mole  of 2 - se lenacy ld imethy l se lenon ium bromide  [3], 0.05 mole  
of diphenylcyclopropenethione,  and 50 ml  of absolute  methanol .  The resul t ing solution became  c l ea r  and turned 
red,  and a red prec ip i ta te  formed af te r  2-3 min. St i r r ing was continued at 20 deg C for another  30 min. The 
prec ip i ta te  was removed  by f i l t ra t ion and washed with cold methanol  to give 1 g (50%) of red plates  with mp 
199-200 deg C ( f rom isopropyl  alcohol). IR spec t rum:  1660 (C =C) and 1120 cm -1 (C =S). PMR spec t rum,  5 
(CDC13): 6.79 (s, 1H), 7.11 (s, 10H), 7.79 (m, 1H), and 8.13 ppm (m, 2H). Found: C 63.8; H 3.6%. C21H14OSSe. 
Calculated:  C 64.1; H 3.6%. 

3 ,4-Diphenyl -6- (2- th ienyl )pyran-2- th ione  (IVb). This compound was obtained by the method descr ibed  
above f rom 0.01 mole  of 2 - th ienacyld imethylse lenonium bromide  [3] and 0.01 mole of diphenylcyclopropenethiol  
in the p resence  of a solution of 0.02 mole of po ta s s ium hydroxide in 20 ml  of methanol.  Workup gave 2.7 g 
(80%) of a product  with mp 179-180 deg C ( f rom propyl  alcohol). IR spec t rum:  1610 (C = C) and 1120 cm -1 
(C=S). PMR spec t rum,  5 (CDC13): 6.85 (s, 1H), 7.13 (s, 10H), 7.63 (m, 2H), and 7.73 ppm (m, 1H). Found: 
C 72.8; H 4.2%. C21H14OS 2. Calculated:  C 72.8; H 4.0%. 
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