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2 - M e r e a p t o - 4 - m e t h y l p y r i m i d i n e  was obtained by the reac t ion  of 1,3-butenyne e the r s ,  th io-  
e the r s ,  and amines  with th iourea .  The cor responding  2 - m e r c a p t o - 4 - a l k y l p y r i m i d i n e s  were  
obtained for  the f i r s t  t ime  by analogous cycl iza t ion of 1 - m e t h o x y - l - b u t e n - 3 - y n e  homologs 
(CH3OCH=CHC = C R ,  where R = CH3, C2H5, and C3H7) with th iourea .  The effect  of the 
nature  of the subst i tuents  in the 1,3-enyne s y s t e m  on the capaci ty  for  cycl izat ion with 
th iourea  was invest igated.  

In previous  paper s  [1-3] we studied the cycl izat ion of 1,3-enyne e the r s ,  amines ,  and th ioe thers  with 
f o r m a m i d e  and guanidine. The task  of this r e s e a r c h  was to invest igate  the possibi l i ty  of the cycl izat ion of 
the indicated enyne compounds with th iourea .  The re  is informat ion  in the l i t e ra tu re  regard ing  the p r e p a r a -  
tion of 2 - m e r c a p t o - 4 - m e t h y l p y r i m i d i n e  f rom 1 - m e t h o x y - l - b u t e n - 3 - y n e  and th iourea  [4]. 

By an analogous reac t ion  we also obtained 2 - m e r c a p t o - 4 - m e t h y l p y r i m i d i n e  (IIa) f rom 1 -e thoxy-1 -  
bu ten-3-yne  (Ia). The s t ruc tu re  of IIa was proved  by a l te rnat ive  synthes is  f rom acetoacetaldehyde d imethy l -  
aceta l  and th iourea  [5]. Under the s ame  condit ions,  1 -butoxy-  and 1 - a m y l o x y - l - b u t e n - 3 - y n e s  did not give 
cycl iza t ion  products .  

We propose  that the cycl iza t ion  with th iourea  p roceeds  like the reac t ion  with guanidine in acid media  
[3]. 

RO--CH= CH--C~CR' (NH2)2C=S H2 N--C--N fl-- CH=CH-- c-~CR' 
II 

l a-d s 

CH2R' 
, H t ~"NN/~ I H2N--C--N=CH--CH2--C~CR'.  ~ H20 NH2--C--N~ Cf|-- CH~-- C--C H2 R' , " [l ~ --SH 

S S O 
u a - d  

a R = C 2 H s ,  R'=H; b R=R,=EH3 ; C R = C H 3 ,  R,~C2Hs;d  R=CH3, R,=C3H 7 

Thiourea ,  by reac t ing  with the potential  fl -d icarbonyl  compound, fo rms  a der iva t ive  at the aldehyde group 
that  undergoes  ring c losure  af ter  hydrat ion of the t r ip le  bond. The fact  that 1-butoxy-  and 1 - a m y l o x y - 1 -  
bu ten -3 -ynes ,  which are  not hydro lyzed  under  the reac t ion  conditions [6], did not give cycl izat ion products  
conf i rms  our assumpt ion  regard ing  the in te rmedia te  hydro lys i s  of the enyne compound. 

1 - E t h y l t h i o - l - b u t e n - 3 - y n e  (III) r e ac t s  with th iourea  to fo rm 2 - m e r c a p t o - 4 - m e t h y l p y r i m i d i n e  (IIa) in 
v e r y  low yield.  This  fact  also conf i rms  our assumpt ion  concerning the occur rence  of the reac t ion  in acid 
media  through aminolys i s  and hydrat ion of the s ta r t ing  enyne compound, since 1 - e thy l t h io - l -bu t en -3 -yne  is 
much l e s s  inclined to undergo the indicated t r ans fo rma t ions  [7]. 

We also obtained IIa by the react ion  of 1 -d ie thy lamino-  (IV) and 1 - p i p e r i d i n o - l - b u t e n - 3 - y n e  (V) with 
th iourea  in alkaline media .  The enynamine is hydrolyzed and hydra ted  in acid media ,  and t r iace tyIbenzene  
is  fo rmed  at a much g r e a t e r  r a t e .  
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T A B L E  1. Cons tan t s  and Resu l t s  of E l e m e n t a r y  Ana lys i s  of  2- 
Mere  apto-4. 

Comp. 

II a 
IIa. HC1 

I[t~ 
IIb. HCI 
Ilc 
lla. HCI 
lid. HCI 

�9 Mp, ~ 

220--221 
250 (dee..) 

217--218 
244 

213--215 
239 
230 

Empirical 
formula 

CsH6.N2,S 
CsHsN2S-HCI 

CsHsN~S 
CsHsN~S-HC1 
CzHIoN2S 
CrH,oN2S'HCI 
CsHt2N2S' HCI 

Found,% 

s I N 

25,6; 25,3 21,8; 21,9 
17,0; 17,3j 17,0; 17,5 

1 22,6; 22,7~ 19,9; [9,9 
18,0; 18,3 / 16,2; 16,0 
20,3; 20,6 / 18,2; 17,9 
16,5; 16,8 14,5; 14,8 
15,4:15,3 13,5; 13,7 

Calc.,% 

s in  
25,4 22,2" 
19,7 17,2 

22,8 20,0 
18,1 15,9 
20,8 18,2 
16,8 14,7 
15,7 13,7 

Yield, % 

72 
94 (from IV v) 
32 (from lid 
94 (from in) 
65 
8O 
57 
72 
52 

We a lso  inves t iga ted  the behav io r  of 1 - m e t h o x y - l - b u t e n - 3 - y n e  homologs  in the r e a c t i o n  u n d e r  d i s -  
c u s s i o n .  1 - M e t h o x y - l - p e n t e n - 3 - y n e  (Ib), 1 - m e t h o x y - l - h e x e n - 3 - y n e  (Ic), and 1 - m e t h o x y - l - h e p t e n - 3 - y n e  
(Id) r e a c t  with th iourea  a l m o s t  quant i ta t ively  to give 2 - m e r c a p t o - 4 - e t h y l -  {lib), 2 - m e r c a p t o - 4 - p r o p y l -  (IIc), 
and 2 - m e r c a p t o - 4 - b u t y l p y r i m i d i n e s  (IId), r e s p e c t i v e l y .  

RX--CH~CH--C=- CH + NH2- -c - -  NH 2 ~ I l a  
h'i 

I I I - V  S 

II1 RX=%H~S; IV RX =(C2HS)2N: v RX~(CH2)SN 

P y r i m i d i n e s  l ib -d ,  which we have obta ined for  the f i r s t  t i m e ,  w e r e  i so la t ed  as the h y d r o c h l o r i d e s  and, 
in the c a s e  of I Ib and I]c ,  a lso  as the f ree  b a s e s .  P o l y m e r i z a t i o n  was  o b s e r v e d  dur ing  an a t tempt  to i so la te  
py r imid ine  IId f r o m  i ts  h y d r o c h l o r i d e .  The  cons t an t s ,  r e s u l t s  of e l e m e n t a r y  ana lys i s ,  and y ie lds  of the 
cyc l i za t i on  p r o d u c t s  a re  p r e s e n t e d  in Table  1. 

2 - M e r c a p t o - 4 - m e t h y l p y r i m i d i n e  was  p r e v i o u s l y  obtained f r o m  ace toace ta ldehyde  1 , 3 - b i s d i m e t h y l -  
ace ta l  and th iou rea  [8]. Somewhat  l a t e r ,  this  syn thes i s  was  d e s c r i b e d  fo r  ace toace ta ldehyde  d ime thy lace ta l  
and fl - a r y l o x y v i n y l  a ldehydes  [9, 10]. 2 - M e r c a p t o - 4 - a l k y l p y r i m i d i n e s  a re  obtained in h ighe r  y ie lds  (a lmost  
quanti tat ive) v ia  ou r  synthet ic  method .  

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

The  m e t h o x y -  and e thoxybutenynes  w e r e  obta ined by the addit ion of  me thano l  and ethanol  to d i a c e t y l -  
ene [10]. The  methoxybutenyne  homologs  were  obta ined by alkylat ion of the sod ium der iva t ive  of the m e t h -  
oxybutenyne;  the cons tan t s  and s p e c t r a  of the p roduc t s  were  in a g r e e m e n t  with the data  in [10, 11]. 1 - E t h y l -  
t h i o - l - b u t e n - 3 - y n e  was  obta ined f r o m  d iace ty lene  and ethyl  m e r c  aptan [12], while 1 - d i e t h y l a m i n o -  and 1-  
p i p e r i d i n o - l - b u t e n - 3 - y n e s  w e r e  obta ined f r o m  d iace ty lene  and the app rop r i a t e  amines  [13, 14]. 

2 - M e r c a p t o - 4 - a l k y l p y r i m i d i n e s .  A 0.05-mole s a m p l e  of the enyne e t h e r  or  t h ioe the r  was added s lowly 
to a solut ion of  0.05 m o l e  of t h i o u r e a  in 100 ml  of e thanol .  The r eac t i on  m a s s  was  hea ted  to 50-60 ~ and 9 
ml  of c o n c e n t r a t e d  h y d r o c h l o r i c  acid was  added dropwise  with v igo rous  s t i r r i n g .  The mix tu r e  was  hea ted  
on a b o i l i n g - w a t e r  bath for  6 h,  and the p rec ip i t a t ed  h y d r o c h t o r i d e  was  f i l t e red ,  washed  with alcohol ,  and 
d r i ed .  

I so la t ion  of the Base  f r o m  the H y d r o c h l o r i d e .  The sa l t  was  d i s so lved  in 0.1 M p o t a s s i u m  hydroxide ,  
and the base  was  obta ined by neu t r a l i za t i on  of this  solut ion with 40~ ace t ic  acid.  The c r y s t a l s  w e r e  f i l te red ,  
d r i ed ,  and r e c r y s t a l l i z e d  f r o m  a lcohol .  

2 - M e r c a p t o - 4 - m e t h y l p y r i m i d i n e  f r o m  Enynamines .  T h i o u r e a  (0.05 mole)  was  added to a solut ion of 
0.05 mole  of sod ium ethoxide in 70 ml  of e thanol ,  the m i x t u r e  was  hea ted  to  70-75 ~ 0.05 mole  of the enyn-  
amine  was added to the r e a c t i o n  m a s s ,  and the mix tu r e  was  hea ted  on a b o i l i n g - w a t e r  bath  fo r  10 h. The a d -  
di t ion of 50 ml  of w a t e r  and ne u t r a l i z a t i on  with ace t ic  acid gave 40% of 2 - m e r c a p t o - 4 - m e t h y l p y r i m i d i n e .  

1, 
2. 
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