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VII.* REACTION OF 6-I)HENYL-2-PYRIDONE WITH 

UNSATURATED COMPOUNDS 

N. P .  S h u s h e r i n a  a n d  L .  V.  B e t a n e l i  UDC 547.824'826'828 

6-Pheny l -2 -pyr idone  adds diethy ! ace ty lenedicarboxyla te ,  ac ry lon i t r i l e ,  and methyl  ac ry la te  
to give N-subst i tuted 6-phenyl -2-pyr idones .  

It is known that the reac t ion  of 2-pyr idones  with unsaturated compounds, the multiple bond of which 
is act ivated by conjugation, may  proceed  e i ther  to give a reac t ion  of the D i e l s - A l d e r  type [2-4] or  of the 
Michael condensation type [2, 5], depending on the s t ruc tu re  of the reagents .  

6 -Phenyl -2 -pyr idone  reac t s  with diethyl ace ty lenedicarboxyla te  to give diethyl 1 - (6 -pheny l -2 -pyr i -  
donyl)fumarate (D. 

Acry lon i t r i l e  and methyl  ac ry la te  r eac t  with 6-phenyl -2-pyr idone  to give 1-(f i -cyanoethyl) -6-phenyl-  
2 -pyr idone  (l/) and 1- ( f l -carbomethoxyethyl ) -6-phenyl -2-pyr idone  (l/I) only in the p resence  of basic ca ta-  
lysts ,  of which potassium ter t -butoxide  gives the best  resu l t s .  No products  o ther  than I - I l / cou ld  be de- 
tec ted in these reac t ions  by chromatography.  

Absorpt ion of an NH group is absent  in the IR spec t ra  of I-III, but the absorpt ion of an amide carbonyl  
group is observed;  the signal of the proton of an NH group is absent  in the PMR spect ra ,  but signals of pro-  
tons of a pyridone ring a re  p resen t  at 6-7.8 ppm. These  data conf i rm the s t ruc tu re  of I-III as products  of 
the addit ion of unsaturated compounds at the ni t rogen atom of 6-phenyI-2-pyr idone.  In analogy with the 
l i t e r a tu re  data fo r  adducts of other  2 -pyr idones  with diethyl ace ty lenedicarboxyla te  [2, 5], the t rans  con- 
f igurat ion was assigned to e s t e r  I. 

E s t e r  III (identical to the product  of reac t ion  of 6-phenyl -2-pyr idone  with methyl  acryla te)  was ob- 
tained by acid a lcoholysis  of n i t r i le  l'i; e s t e r  III was readi ly  conver ted  to 1- ( f i -carboxyethyl ) -6-phenyl -2-  
pyridone (IV) by alkaline hydrolys is .  

Cc||51 ~'*q/ '<O C5H5 / ~'N / \O C6H5/~'~N / ~ C6Hs/~Nf'r 
|t fiOOfi~H 17 8 } H 

~l - a C H 2 _ C H 2 _ C N  CH2__Clt2__COOCH3 (.cooc2u. 
C6 H ~ / ( ~ O  ~ II Il l  

L 
C--COOC2115 :] 

C2HsOOC--Ctl 
I 

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

The IR spec t ra  of mineral -oi l  suspensions of the compounds were  r eco rd ed  with an IKS-22 spec-  

* See [1] for  communicat ion VI. 
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t r o m e t e r .  The PMR s pec t r a  of CDC13 solut ions were  r e c o r d e d  with a Var ian  T-60 s p e c t r o m e t e r  at 60 
MHz and 35 ~ with hexamethyld is i loxane  as  the ex te rna l  s tandard.  

Diethyl 1 - ( 6 - P h e n y l - 2 - p y r i d o n y l ) f u m a r a t e  (I). A so lu t i ono f l . 7  g (0.01 mole) of 6 -pheny l -2 -pyr idone  
(mp 196 ~ [6]) and 2.6 g (0.015 mole) of diethyl ace ty lenedicarboxyla te  in 30 ml  of xylene was ref luxed fo r  
20 h. The xylene was then evapora ted ,  and the r e s idue  was ch roma tog raphed  with a column fil led with 
AI203 in ch lo ro fo rm to give 0.78 g {23%) of e s t e r  I with mp 98 ~ (from ether)  and R f  0.5 [ c M o r o f o r m - a l c o -  
hol (20:1)].  IR s p e c t r u m  cm- l :  1720 (es ter  CO), 1660 (amide CO), and 1590-1610 (C-----C). PMR s p e c t r u m  
(CDC13, 6, ppm): 1.2 m* (6H, -CH3) ,  4.15 m (4H, - C H 2 - ) ,  6.7 s (1H, vinyl  proton), 6.15 d (1H, 3-H), 6.5 d 
(1H, 5-H), and 7.1-7.8 m (6H, 4-H, and a r o m a t i c  r ing protons) .  Found, %: C 66.7; H 5.6; M + 341.~ 
CIgHIgNO 5. Calculated,  %: C 66.9; H 5.6; M 341. 

1 - ( f l -Cyanoe thy l ) -6 -pheny l -2 -pyr idone  (II). A mix tu re  of 1.7 g (0.01 mole) of 6 -phenyl -2-pyr idone ,  
100 ml  of toluene,  and 0.06 g of po ta s s ium te r t -bu tox ide  was  heated until the reagents  had disso'lved c o m -  
pletely,  a f t e r  which the solution was cooled slightly,  and a solution of 1.1 g (0.02 mole) of ac ry lon i t r i l e  in 
5 ml  of toluene was added s lowly dropwise .  The mix tu re  was ref luxed for  30 h, and the cour se  of the r e -  
ac t ion  was moni to red  by means  of TLC. The toluene was r emoved  by vacuum dist i l lat ion,  and the res idue  
was  ch roma tog raphed  with a co lumn f i l led with a luminum oxide in ethyl ace ta te  to give 1.2 g (53%) of p y r i -  
done II with mp 80-81 ~ (from water)  and 81-82 ~ (from ether)  and R f  0.5 [ c h l o r o f o r m - e t h y l  ace ta te  (1:1)].  
IR spec t rum,  cm- l :  1665 (amide CO) and 2260 (C-----N). PMR spec t r a  (CDC13, 6, ppm): 2.6 m (2H, 8-H), 
4.1 t (2H, 7-H), 6.2 d (1H, 3-H), 6.6 d (1H, 5-H),  7 .7 .Sm(6H,4H,  and a roma t i c  r ing protons) .  Found, %: 
C 74.9; H 5.4. C14H12N20. Calculated,  %: C 75.0; H 5.4. 

1 - (8 -Ca rbom e t hoxye t hy l ) -6 -pheny l -2 - py r idone  (IID. A) A solution of 0.5 g (2.2 mmole)  of 1-(fl- 
cyanoe thy l ) -6 -pheny l -2 -py r idone  in 2 0 ml  of absolute  methanol  was sa tu ra ted  with dry hydrogen chlor ide  
as  the mix tu re  was cooled with ice. It was  then allowed to stand overnight ,  and 0.1 ml  of concent ra ted  
H2SO 4 was added. The mix tu re  was then ref luxed for  30 rain, a f t e r  which it was cooled, and the alcohol 
was  r emoved  by vacuum dist i l la t ion.  The res idue  was  neutra l ized with 2 N aqueous sodium carbona te  and 
ex t rac ted  with e ther .  The e the r  solution was dr ied  with magnes ium sulfate.  T h e  solvent  was removed ,  
and the r e s idua l  m a s s  began  to c r y s t a l l i z e  a f t e r  standing fo r  24 h in a r e f r i g e r a t o r  to give 0.34 g (60% 
yield) of III with mp 58-59 ~ (from ether)  and R~ 0.65 [ethyl a c e t a t e - c h l o r o f o r m  (1:1)].  IR spec t rum,  cm -1, 
1665 (amide CO) and 1745 (es te r  CO). Found,'%: C 70.0; H 5.7. C15H15NO 3. Calculated,  %: C 70.0; H 5.9. 

B) A 0.08-g sample  of po ta s s ium te r t -bu tox ide  and (slowly with s t i r r ing)  a solution of 2.2 g (25 
mmole)  of methy l  a c r y l a t e  in 8 ml  of toluene were  added to a solution of 2 g (12 mmole)  of 6 -pheny l -2 -py -  
r idone in 250 ml  of toluene.  The mix tu re  was s t i r r e d  and ref luxed for  35 h, and the cou r se  of the reac t ion  
was moni to red  by TLC.  The toluene was r emoved  by vacuum dist i l lat ion,  and the res idue  was dissolved in 
ethyl ace ta t e  and ch roma tog raphed  with a column fi l led with a luminum oxide to give 0.5 g (16%) of pyridone 
III with mp 58-60 ~ (from ether) .  No mel t ing point depress ion  was obse rved  for  a mix ture  of this product  
with a sample  of e s t e r  obtained by acid a lcoholys is  of n i t r i le  II. 

1 -09 -Carboxye thy l ) -6 -pheny l -3 -py r idone  (W). A 0.3-g (1.2 mmole)  sample  of 1 - ( f l - ca rbomethoxy-  
e thy l ) -6 -pheny l -2 -py r idone  was d isso lved  in 2 ml  of aqueous sodium hydroxide,  and the solution was 
acidif ied a f t e r  10 rain to pH 2 with concent ra ted  HC1. The prec ip i ta ted  c r y s t a l s  of IV [0.22 (80%)] were  
r e c r y s t a l l i z e d  f r o m  wa te r  and vacuum dr ied ove r  P205 at  110 ~ to give a product  with mp 134-135 ~ (from 
water ) .  IR s p e c t r u m ,  c m - i :  1665 (amide CO) and 1710 (acid CO). Found, %: C 69.1; H 5.4. C14H15NO3. 
Calculated,  %: C 69.1; H 5.4. 
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* The following abbreviations are used here and subsequently: s is singlet, d is doublet, t is triplet, andre 

is multiplet. 
t The mass spectrum was recorded with an MKh-1303 spectrometer. 
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