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The Mannich reac t ion  with p r i m a r y  amines  is a convenient  method for the synthes is  of f l -  
acy laminomethy l  der iva t ives  of ~ -acy lamtno th tophcnes ,  which a re  r ead i ly  cyel ized to sub-  
s t i tuted 1 ,2 ,3 ,4- te t rahydroth ieno[2 ,3-d]pyr imtdenes  by the action of formaldehyde.  

~-Acylamtnoth tophene  der iva t ives  r ead i ly  undergo var ious  e lect roph[l tc  subst i tut ion reac t ions .  For  
example ,  Manntch bases  a re  obtained in high yields by the action of bis (dtalkylamtno)methanes on acy l -  
amtnothtophenes I - IH [2]. As a r e su l t  of the reac t ion  of thiophene I with amina ls  we i so la ted  a lky lamino-  
methylthiophene der iva t ives  IV-VI.  Aminals  obtained by heating p r i m a r y  amines  with formal in  were  sub-  
jec ted  to the reac t ion  without additional puri f icat ion.  The r eac t ion  is c a r r i e d  out by ref luxing I with the 
aminals  in dioxane for  2.5 h. 
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I I~I~e=(CI-I,.,)4, I~:=CobI~: II RI=R2=CH> R3=C6I-I5: II1 RtR2=(CH.~)~, Ra=CIIo: 
IV R~I~_~={CII,)4, Rj=C~tts, R4=CH(CHa).~; V R~R:~=(CH2)4, Ra=C6tIs, R4=CH2CsHs; 
VI RIt?2=(CH2)4, R3=C6Ils, R4=CH~(CI:t2)_~CHa; VII RIR2=(CH2).I, Ra=C6I-I~, P.4 = 
=CHICIIa)2: VIII R:R2=(CHe)4. R3=CcHs, R4=CH2C6Hs; IX R~R2=(CH2)4, Ra=C~Hs. 
R~=CII(CH2)eCH.< X R:=R2=CHa, Ra=C6Hs, R4=CH(CH.,)eCHa; XI R,R2=(CH_~)~. 

P3=CHa, R4=CtI2CGH~ 

It is known that formant l ide  is aminomethyla ted  under the conditions of the Mannich reac t ion  with r e -  
p l acemen t  of the hydrogen of the amide group [3]. Considering the analogy between aeylamtnothiophenes 
and formani l ide ,  we studied the r eac t ion  of IV and V with formal in .  In this ease  we obse rved  the fo rmat ion  
of a pyr imid in  e r ing  to give th ieno[2 ,a-d]pyr tmidines  VII and VIII. It is not absolute ly  n e c e s s a r y  to isolate  
the a lkylamtnomethyl th iophenes .  Thieno[g,3-d]pyr imidtne  der iva t ives  VII and IX-XI a re  a lso  fo rme d  in 
high yields by t r ea tmen t  of the reac t ion  mix ture  eontiantng the a lkylaminomethyl thtophene with formal in .  
The s t ruc tu re  of VII-XI was conf i rmed  by spec t r a l  data. The th teno[2,3-d]pyr imidines  obtained (VII-XI) a re  
thiophene analogs of the l i t t l e -s tudied  1 ,2 ,3 ,4- te t rahydroquinazol tnes  [4]. 

*See [1] for communica t ion  xIrI.  
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T A B L E  1. C h a r a c t e r i s t i c s  of the Compounds  Obtained 

C o m -  

pound  

IV 

V 

VI 
(oxalate) 

VII 

VIII 

IX 

X 

XI 

mp, *C (crystal- Empirmal 
lization solvent) formula 

Found, % Calc., ~o 

C H N S C H N 

133--134 
(methanol) 
143--144 

(methanol) 
183--184 

�9 (500] 0 aqueous 
methanol) 

lO0--101 
(700]0 aqueous 

alcohol) 
lho--156 

(dioxanr - 
methanol) 

99--100 
(70% aqueous 

alcohol 
95,5--06,5 
(70% aqueous 
1~e t~  ~ 

(700]0 aqueous 
methanol) 

CIgH2r 

CmH24N2OS 

C2oH2~N2OS- 
�9 C2H~O4 

C2oH24N2OS 

C24H24N20S 

C2~H~6N2OS 

CI~H24N2OS 

C19H22N2OS 

69.4 7,~ 

70,21 7,1 
74,116,~. 
71,017,2 
69,517,4 

69,8t6,8 

8,1 9,7 

7,: 8,5 

6, 7,2 

8,: 9,4 

7,', 8,0 

7,~ 9,0 

9,7 

9,8 

69,t 7,4 

73,4 6,4 

61,1 6,~ 

70,[ 7,1 

74,2 6,4 

71,1 7,4 

S9,6 7,4 

59,9 6,8 

8,~ 

7/ 

6,~ 

8/, 
7/, 
7,~ 

Yield, 
0]~ 

S 

9,8 91,5 

8,5 70,5 

7,4 55.5 

9,4 88,2. 

8,2 97 

9,o 91 

9,8 96 

9,81 62,7 

*The  y ie ld  was  79.5% in the case  of me thod  B. 

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

The PMR s p e c t r a  of the compounds  w e r e  r e c o r d e d  with a J E O L  4H-100 s p e c t r o m e t e r  (100 iVIHz) with 
t e t r a m e t h y l s i l a n e  as the in te rna l  s t andard .  The IR s p e c t r a  of m ine ra l  oil pas t e s  of the compounds  w e r e  r e -  
co rded  with a UR-10  s p e c t r o m e t e r .  

5 - B e n z a m i d o - 2 , 3 - t e t r a m e t h y l e n e - 4 - a l k y l ( o r  benzy l ) aminomethy l th iophenes  (I V- VI). A soI ution of 
0.08 mole  of the p r i m a r y  amine  and 0.04 mole  of f o r m a l i n  in 25 ml  of dioxane was  re f luxed  for  20 rain, a f -  
t e r  which a so lu t ion  of 0.02 mole  of  I in 25 ml  of dioxane was  added.  The mix tu re  was  then re f luxed  for  2.5 
h, a f t e r  wh ich  the so lvents  w e r e  r e m o v e d  by  v a c u u m  dis t i l la t ion.  The r e s i d u a l  IV and V w e r e  r e c r y s t a l -  
l ized.  The oxalate  was  obta ined f r o m  VI (obtained as an oil a f ter  r e m o v a l  of the so lvents  by  dis t i l la t ion) .  
Data on IV and V and the oxalate  of VI a r e  p r e s e n t e d  in Table  1. IR s p e c t r u m  of IV and V: 1640 (CO) and 
3260-3270 (NH) c m  -1. PMR s p e c t r u m  of IV, 6 ,  ppm:  1.10; 1.17 [CH(CH3)2]; 1.75, 2.34, and 2.64 
(CH2CH2CH2CH2); 2.87 [CH(CH3)2]; 3.79 (CH2NH); 7 .40-7 .80  (CGHs). 

A. ~ -Benz~yl -3 - t s~pr~pyl -5~6- te t ramethy lene-~p2~3~4- te t rahydr~ th ien~[2~3-d]pyr imid ine  (VII) and 
1 - B e n z o y l - 3 - b e n z y l - 5 , 6 - t e t r a m e t h y l e n e - l , 2 , 3 , 4 - t e t r a h y d r o t h i e n o  [2 ,3-d]pyr imid ine  (VIII): A solut ion of 5 
m m o l e  of  IV o r  V and 0.02 mole  of f o r m a l i n  in 10 ml  of dioxane was  re f luxed  for  2 h, a f te r  which  the s o l -  
vents  w e r e  r e m o v e d  by  dis t i l la t ion,  and the r e s idue  was  r e c r y s t a l l i z e d .  Data on VII and VIII a r e  p r e s e n t e d  
in Table  1. IR s p e c t r u m  of VII and VIII: 1640 c m  -1 (CO). PMR s p e c t r u m  of VII, 6 ,  ppm- 0.93, 1.01 
[CH(CH3)2]; 1 .80-2 .90 (CH2CH2CH2CH2); 3.76 (4-CH2); 4.57 (2-CH2); 7 .40-7 .80  (C6H5). 

B. 1 - A c y l - 3 - a l k y l ( b e n z y l ) - l , 2 , 3 , 4 - t e t r a h y d r o t h t e n o [ 2 , 3 - d ] p y r i m i d i n e s  (VII, IX-XI).  A solut ion of 
0.08 mole  of  p r i m a r y  amine  and 0.04 mole  of  f o r m a l i n  in 25 ml of dioxane was  re f luxed  for  20 min,  a f te r  
which  a solut ion of 0.02 mole  of I - i i I  in 25 ml of dioxane was  added to it, and the r e s u l t i n g  mix tu re  was r e -  
f luxed for  2.5 h. The so lven ts  w e r e  then r e m o v e d  by  v a c u u m  dis t i l la t ion ,  25 ml of  dioxane and 0.08 mole  
of  f o r m a l i n  w e r e  added to the r e s i d u e ,  and the mix tu re  Was re f luxed  for  2 h. The so lven ts  w e r e  then r e -  
m o v e d  by vacuum dis t i l la t ion,  and the r e s i due  was  r e c r y s t a l l i z e d .  No me l t i ng -po in t  d e p r e s s i o n  was ob-  
s e r v e d  for  a mix tu re  of s a m p l e s  of VII obta ined by method  A and B. Data on VII and IX-XI  a r e  p r e s e n t e d  
in Table  1. 
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