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The reac t ion  of methyl  groups  with acyl ch lor ides  is desc r ibed  for  the f i r s t  t ime in the 
pyr imid ine  s e r i e s .  The co r respond ing  ketones - 6 -me thy l -4 -phenacy lpy r imid ines  - have 
been obtained f rom 4 ,6 -d imethy lpyr imid ine  and ch lor ides  or  a romat i c  carboxyl ic  ac ids .  
A poss ib le  m e c h a n i s m  of the reac t ion  is d i scussed .  

It is known that  ac t iva ted  methyl  groups in pyr imidine  and some other  n i t rogen-conta in ing h e t e r o c y -  
cl ie compounds r e a c t  with diazonium sa l t s  and with a romat i c  a ldehydes.  

CHgCOAr 

 roc c ~  

COAr 

We have begun a study of the reac t ion  of methy lpyr imid ines  with chlor ides  of carboxyl ic  and sulfonic 
ac ids .  4 ,6 -Dimethy lpyr imid ine  (I) r e ac t s  with a roma t i c  carbonyl  chlor ides  (II) in the p r e sence  of t r i e thy l -  
amine to f o r m  N - a c y l - 6 - m e t h y l e n e - 4 - p h e n a c y l p y r i m i d i n e s  (liD. Two poss ib le  s t r u c t u r e s  for  compounds 
(III) are  given above.  The f o r m e r  is used  in the reac t ion  scheme given below. It is imposs ib le  to d e t e r -  
mine the s t rue tu re  of the N-acyl  compounds (III) by chemica l  and the usual spec t roscop ic  methods .  Only 
(IIIc) could be i so la ted  in the f o r m  of the f ree  base  f r o m  the cor responding  reac t ion  mixture  a f te r  the 
e l iminat ion  of the t r i e thy lamine  sa l t  and the dis t i l la t ion of the solvent .  The ba se s  (IIIa and b) were  i so -  
la ted f r o m  the pur i f ied hydroch lor ides  (IVa and 13) by t r e a t m e n t  with caus t ic  ~oda solution (Tables 1 and 2). 

When the ba se s  (III) and the i r  hydroehlor ides  (IV) were  heated in butanol,  the acyl group was spl i t  
off f r o m  the amide n i t rogen a tom as a r e su l t  of a leoholys is .  This was conf i rmed  by the fac t  that  the h y d ro -  
ch lor ides  (IV) r eac t ed  in a few minutes  (acid ca ta lys i s ) ,  while s e v e r a l  hours '  boiling was requ i red  for  the 
conver s ion  of compounds (III). 
r ead i ly  hydro lyzed  [1,2]. 

It is known that  N-acy l  groups  in subst i tuted pyr id ines  and quinolines are  

Claz C H~,COA~ CHoCO t~r 

H 3 =CH 2 NaOH ~ . . N J = C H 2  
I I 

l COAt COAr 

Ill a - C  IV a , b  

N f f ~  NOH CH~COAr 

cH3 ~.sy--c.3 

VII a V a - C  VI a,b 
Ar=C6Hs; b Ar=p-CIC6H4; C Ar=p-CH3OC6H4; III a -v NH~ ~ V a  + C6HsCONH . 
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TABLE 1. N - A c y l - 6 - m e t h y l e n e - 4 - p h e n a c y l p y r i m i d i n e s  (HI) and 
The i r  I - Iydrochlor ides  (IV) 

N [ ~  COAr 

"~N,J=Clt2 
I 

COAt 

Comp. Ar 

Itla C~H5 
llIb p-CICsH4 
IIIc p-OCH3 
IVa C~Hs 
IVb p-CIC6H4 

I 

rap, *C Empirical formula 

I 
83--84 C20HI6N202 

115 ] CI3Ht4C]2N202 
148--150 / C..~H2oN~O4 

175 ! C2oI-t~6N2Oe. HCI 
152 I C~sH14CI2N202- HCI 

Found,% Calc.,% IYield , 

C HC1 N C  H C I I N  ~176 

753180 ! 89 7 I I 88178 �9 , ~ ~ 5,9 5,11 
62,3 3.7 18.8 t62,4 3.7118,4 ' 184 
69,6 54 m7,2 702 531 7.4:24 

I 9,8 7,8 i ] 110,117,9' 46 
] [24,8j6,5 i i ]25,116,6[ 40 

TABLE 2. 6 - M e t h y l - 4 - p h e n a c y l p y r i m i d i n e s  (V) and The i r  H y d r o -  
c h l o r i d e s  (VI) 

CH2COAt 

~ C I t  a 

Found, % 
Comp Ar mp, ~ Empirical 

formula c H cl N 
I 

1 
Va C~H 5 66--683 CI~HI~N~O 73'~ ~ 78[ ,4,7 ,,,~ 
Vb p-C1C6H4 100--1021 CI3HnCIN20 

105--106 -~,.,CI4Ht4N202 69,2 
203--205 CI3HI2N20" 1 t,4 Vc ~-BOCHaC'6H4 14,3 

Via 
�9 HCt 

VIb p-CICsH4 249--250 C~HIHCINaO. 25,3 

a F r o m  p e t r o I e u m  e t h e r ,  b F r o m  hep tane .  

Calc., % 

C I-! Cl 

73,6 5,7 
14,7 

69,4 5,8 
t4,3 

25.0 

Yield, 

N % 

11,0 84,0 80.0 
71,5 

11.3 93,0 

80,0 

The p r e s e n c e  of an N-acy l  g rouping  in the ke tones  (lID is a l so  c o n f i r m e d  by  the fac t  that  when a m -  
monia  was  p a s s e d  into a solut ion of (HIa) in p e t r o l e u m  e t h e r ,  benzamide  was  i so la ted  quant i ta t ive ly  and 
(Va) was obta ined.  T he  s t r u c t u r e  of  the 6 - m e t h y l - 4 - p h e n a c y l p y r i d i n e s  (V) was a lso  shown by the p r e p a r a -  
t ion of  the  ox ime  (VII) f r o m  the ke tone  (Va). This  ox ime  was also obtained f r o m  (IIIa), s ince  the amide  
g roup  is r ead i ly  hydro lyzed  under  the  s t a n d a r d  condi t ions  fo r  obta in ing  o x i m e s .  

H3 ~ 113 CH3 1 CH2COAr 1~ 112COAt CH2COAr 

A B C ] A' B' C' 

Ev iden t ly ,  in the f i r s t  s tage of  the r eac t i on  the re  is a nuc leophi l ic  a t tack  by  the acy l  ha l ides  on the 
t a u t o m e r i c  f o r m  A o r  the c o r r e s p o n d i n g  ca rban ion ,  s ince  in this f o r m  the methy l  g roup  is in conjugat ion 
with both  n i t rogen  a toms  and the de t achmen t  of a p ro ton  f r o m  a me thy l  g roup  of an enamine  in the t au to -  
m e r i c  f o r m s  B and C is l e s s  l ike ly .  In the second  stage of the r eac t ion  the acy la t ion  of  one of the t au to -  
m e r i c  f o r m s  B' and C '  t akes  p l ace .  

in the IR s p e c t r u m  of each  of compounds  (III) the re  is an abso rp t ion  band in the 1640-cm -1 reg ion  
that  is c h a r a c t e r i s t i c  fo r  the C =CI212 g roup  and an abso rp t ion  band at 1440 c m  - i  c h a r a c t e r i s t i c  fo r  the 
CH2CO group .  In the s p e c t r u m  of each  of compounds  (V) the re  a re  bands  in the 2950-2975-cm -1 region  
tha t  a re  c h a r a c t e r i s t i c  fo r  the CH 3 g roup .  

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

The IR s p e c t r a  w e r e  taken on a UR-20  s p e c t r o p h o t o m e t e r  in tab le ts  with KBr .  

H y d r o c h l o r i d e s  of N - A c y l - 6 - m e t h y l e n e - 4 - p h e n a c y l p y r i m i d i n e s  (IVa,b). A mix tu re  of 0.01 mole  of a 
py r imid ine  (I), 0.02 mole  of  an acy l  ch lor ide  (II), and 0.02 mole  of t r i e t hy l amine  in 20 ml of absolute  b e n -  
zene was  boi led  for  2 h .  Af te r  cool ing,  the p rec ip i t a t e  of t r i e t h y l a m i n e  h y d r o c h l o r i d e  was  f i l t e red  off 
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(yield about 65~). The f i l t ra te  was evapora ted  to dryness  and the residue was t rea ted  with methanol.  The 
hydrogen chloride l ibera ted  in the alcoholysis  of the acid chloride (II) that had not reac ted  formed an oily 
precipi ta te  of tl~e corresponding hydrochlor ide  (IV), which was t rea ted  with e ther  and f i l te red  off. [If 
hydrogen chloride were  passed  into the react ion mixture to isolate the (IV), a mixture  of compounds of un- 
de te rmined  s t ruc tu re  would be obtained.] After crys ta l l iza t ion  f rom a mixture  of ch loroform and e ther ,  
compounds (IV) were obtained in the form of co lo r less  c rys ta l s  (Table 1). 

N-Acyl -6-methy lene-4-phenacy lpyr imid ines  (IIIa,b). The f ree  bases  (III) were  obtained by diluting 
solutions of the cor responding  hydrochlor ides  (IV) with caustic soda solution. The prec ip i ta tes  were  
f i l te red  off and washed with water .  Color less  c rys ta l l ine  substances after  c rys ta l l iza t ion  f rom aqueous 
methanol (Table 1). 

N-p-Anisoyl -4- (p-methoxyphenacyl ) -6-methylenepyr imid ine  (IIIc). A mixture  of 1 g (0.01 mole) of 
4 ,6-d imethylpyr imidine ,  2 g {0~ mole) of t r ie thylamine ,  and 3.4 g (0.02 mole) of p-anisoyl  chloride in 20 
ml of anhydrous benzene was boiled for 2 h. The precipi ta te  of t r ie thylamine hydrochlor ide was f i l te red  
off and the f i l t ra te  was evapora ted  to d ryness .  The residue - a dark brown oil - was repeatedly  ex t rac ted  
with pe t ro leum e the r .  Evaporat ion of the pe t ro leum e ther  yielded 0.9 g of compound (IIIc), which was pur i -  
fied by c rys ta l l i za t ion  f rom e ther  (Table 1). 

Hydrochlor ides  of the 6-Methyl-4-phenacylpyr imidines  (Via,b). A hydrochlor ide  (IV) (0.003 mole) 
was boiled in 5 ml of butanol for  30 min.* After  cooling, the precipi ta te  was f i l te red  off and washed with 
butanol (Table 2). 

6 -Methyl -4-phenacylpyr imidines  (Va,b). The bases (Va,b) were  obtained f rom the i r  hydrochlor ides  
as in the prepara t ion  of (IIIa.b). 

4 - (p-Methoxyphenacyl ) -6-methylpyr imidines  (Vc). A mixture  of 0.35 g (0.001 mole) of (IIIc) and 10 
ml of butanol was boiled for 14 h.* The butanol was evapora ted  off and the res idue  was repea tedly  ex t rac ted  
with heptane.  Dist i l lat ion of the heptane yielded 0.15 g of (Vc) (Table 2). 

Reaction of the N-Acyl -6-methy lene-4-phenacy lpyr imid ine  (IIIa) with Ammonia.  Dry  ammonia  was 
passed  into a boiling solution of 0.1 g (0.003 mmole) of (IIIa) in 10 ml of pe t ro leum ether  (70-100~ Benz-  
amide (0.03 g; 99~ deposited (identified by a mixed melting point). After  the pe t ro leum e the r  had been 
dist i l led off, 0.05 g (98c/~) of (Va) was obtained: its melting point was identical  with that of the (Va) obtained 
f rom the hydrochlor ide  (Via). 

The oxime of 6-methyl-4-_phenacylpyrimidine (VII) was obtained by the usual method f rom (Va). mp 
96-97~ (from pe t ro lemn e ther ) .  Found, ~c: C 68.7; H 5.4; N 18.2. C~3Ht3N30. Calculated, ~c: C 68.7; H 
5.8; N 18.5. 
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* The eomple teness  of the hydrolys is  was followed by TLC [.41203 of activity grade II; b e n z e n e - m e t h a n o l  
(10 : 1) ; spots revea led  in UV]. 
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