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The in t ramolecu la r  cycl izat ion of 2- (N-aeyl th ioure ido)-3-carbethoxy-4 ,5-R, l~ ' - th iophenes  
with the format ion of potass ium salts  of 2- thio-4-oxo-5,6-R,RV-3,4-dihydrcthieno[2,3-d]  
pyr imidine  was studied, and some of the i r  S-der iva t ives  were obtained. 

The in t ramolecu la r  cycl izat ion of thiophenes containing a 2-N-R-th ioure ido  group, namely,  2-fN- 
acy l th ioure ido) -3-carbe thoxy-4 ,5-R,R ' - th iophenes  (AT), leads to pyr imidinothicphenes.  The AT were ob-  
tained by react ion of 2 -amino-3-carbe thoxy-4 ,5-d imethyl th icphene  [1] (I) and 2 -aminc-3-ca rbe thoxy-4 ,5 ,  
6 ,7- tetrahydrobenzo[d]thiophene [1] (VII) with benzoyl  and cinnamoyl isothioeyanates  (II, IV, VIII, and IX) .  
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Heating II and IV in alkali solution gives potassium salt  III, which reac ts  readi ly  with some halo de-  
r iva t ives  to give S-der iva t ives  V and VI. 

Similar ly ,  potassium salt  XI was obtained f rom VIII, IX, and X [21. 
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The cycl izat ion of AT under  the influence of alkali takes place with splitting out of acyl groups and 
format ion  of condensed pyrimidinothiophenes that do not contain a substi tuent  in the 3-posi t ion of the py r i -  
midine ring.  

It might have been assumed that the cycl izat ion of AT would give 3-N-acyl  der ivat ives  of the py r imid -  
ine ring, which are  hydrolyzed with splitt ing out of acyl groups by the action of excess  alkali.  To ver i fy  
this assumption,  we c a r r i e d  out the cycl izat ion of AT with a two-fold amount and equimolecular  amounts 
of alkali.  In the f i rs t  case ,  III and XI were  formed,  while in the second case a mixture  f rom which ~38% 
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Fig.  i .  UV spect ra :  i )  2-  
(N-cinnamoylthioure ido) -3 - 
carbe thoxy-4 ,  5-dimethyl thloph-  
ene (IV); 2i 2-(N-benzoyl thioureido)-  
3 -carbe thoxy-4 ,5-d imethyl th iophene  
(If); 3) po tass ium sal t  of 2 - t h i o - 4 -  
oxo-5, 6 -d imethy l -3 ,4 -d ihydro th i -  
eno[2,3-d]pyrimidine (Ill); 4) 2 - e t h -  
y l t h i o - 4 - o x o - 5 , 6 - d i m e t h y l - 3 , 4 - d i -  
hyd rothieno [2,3-d]pyrimidine (V). 

of cycl ic  products  III and XI and N42%of s ta r t ing  AT were  isola ted 
is fo rmed.  Thus,  the cycl izat ion of AT with alkali  is accompanied  
by s imul taneous  splitting out of acyl groups and is not accompan-  
ied by hydrolys is  of 3 -N-acy l  der iva t ives  of the pyr imidine  r ing.  

Four  absorpt ion m a x i m a  are  obse rved  in the UV spec t r a  of 
lI and VIII, while three  absorpt ion  m a x i m a  a re  obse rved  in the UV 
s p e c t r a  of IV and IX. The intense absorpt ion  band at 230-240 nm 
(log a 4.0-4.3) is associa ted  with the fact that  these  compounds 
exis t  in the thione form in alcohol solution (Fig. 1). 

The UV spec t r a  of S -de r iva t ives  V and VI a re  s im i l a r ,  and 
inasmuch as these  compounds ex is t  in the thiol form,  the a b s o r p -  
tion band at 230-240 nm is absent in the i r  spec t ra ;  this is in a g r e e -  
ment  with the data in [3, 4]. Po tass ium sal t  XI has  two absorpt ion 
m a x i m a  at 285 and 335 (log e 4.20, 4.36). 

The absorpt ion  band at 355-370 nm of II,  IV, VIII, and IX 
co r r e sponds  to the absorpt ion of the acyl thioureido ch romophore .  
The intense absorpt ion bands at 260-340 nm a re  due to a b s o r p -  
t ion of the a roma t i c  sy s t ems .  

The UV spec t roscopic  data, a number  of  a l te rnat ive  syntheses ,  
and the resu l t s  of e l emen ta ry  analys is  conf i rm the c o r r e c t n e s s  
of the s chemes  presen ted  above. 

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

The UV s pec t r a  of alcohol solutions (c 1 �9 10 -5 to 1 �9 10 -2 M) were  r eco rded  with an SF-4  A s p e c t r o -  
pho tometer .  

2 - (N-Benzoyl th ioure ido) -3-carbe thoxy-4 ,5-d imethyl th iophene  (II). A 2-g (0.01 mole)  sample  of I 
and 1.6 g (0.01 mole)  of benzoyl  isothiocyanate  were  heated in ethanol for  30 min  on a bo i l ing-water  bath. 
Workup of the mix tu re  gave 3.4 g (94%) of a product  with mp 195-197 ~ (from benzene).  Found: C 56.3; N 
7.8; S 17.8%. CI?HIsN203S 2. Calculated: C 56.3; N 7.7; S 17.7%. 

2-(N-Cinnamoylthioureido)-3-carbethoxy-4,5-dimethylthiophene (IV). A 2-g (0.01 mole) sample of 
I and 1.9 g (0.01 mole) of cinnamoyl isothiocyanate were heated in benzene on a boiling-water bath for 1 h. 
Workup of the mixture gave 3.4 g (87%) of a product with mp 191-193 ~ [from dimethyl sulfoxide (DMSO)]. 
Found: N 7.3%. C19H2~T203S2. Calculated: N 7.2%. 

Po tass ium Salt of 2 -Thio-4-oxo-5 ,6 -d imethy l -3 ,4 -d ihydro th ieno[2 ,3 -d]pyr imid ine  (III). A mix tu re  
of 3.6 g (0.01 mole) of II o r  3.9 g (0.01 mole)  of IV and 1.1 g (0.02 mole) of po tass ium hydroxide in aqueous 
alcohol solution was heated on a bo i l ing-wate r  bath for  2 h. Workup of the mix ture  gave 1.9 and 1.8 g (75 
and 72%, respect ive ly)  of products  with mp > 350 ~ (from aqueous ethanol).  Found: C 38.6; N 11.2%. 
C8HTKN2OS 2. Calculated: C 38.6; N 11.2%. No mel t ing-point  depress ion  was obse rved  for  m ix tu r e s  of the 
products .  

2 -Ethyl th io-4"oxo-5 ,6-d imethyl -3 ,4-d ihydro th ieno[2 ,3-d]pyr imid ine  (V). A mix tu re  of 2.5 g (0.01 
mole)  of HI and 1.1 g (0.01 mole) of ethyl  bromide  in ethanol was heated for  1 h at 50-60 ~ Workup gave 
1.8 g (76%) of a product  with mp 230-231 ~ (from methanol) .  Found: N 11.8%. CIoHI2N2OS 2. Calculated 
N II.7%. 

2-Acetylthio-4-oxo-5,6-dimethyl-3,4-dihydrothieno[2,3-d]pyrimidine (VI). A mixture of 2.5 g (0.01 
mole) of IT[ and 0.8 g (0.01 mole) of acetyl chloride was heated in benzene at 50-60 ~ for 30 min. Workup 
gave 2.2 g (87%) of a product with mp 272 ~ (decompo, fromDMSO)o Found: N 11.0%. CIoHIoN202S 2. Cal- 
culated: N 11.0%. 

2-(N-Benzoylthioureido)-3-carbethoxy-4,5,6,7-tetrahydrobenzo[d]thiophene (VIII). A 1.65-g (0.01 
mole)  sample  of benzoyl isothioeyanate was added to 2.25 g (0.01 mole)  of VII, which dissolved with the 
evolution of a cons iderabe l  amount of heat.  The mel t  began to c rys ta l l i ze  on cooling. Workup gave 3.7 g 
(95%) of a product  with mp 163-164 ~ (from methanol) .  Found: N 7.3%. C19H20N203S2. Calculated: N 7.2%. 
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2-(N-Cinnamoylthioureido)-3-carbethoxy-4,5,6,7-tetrahydrobenzo[b]thiophene (IX). This compound 
was obtained from VII by the method used to obtain IV. Workup gave 78%of a product with mp 202-20~ ~ 
(from benzene). Found: N 6.8%. C21H22N203S2. Calculated: N 6.8%. 

Potassium Salt of 2-Thio-4-oxo-3,4,5,6,7,8-hexahydrobenzo[b]thieno[2,3-d]pyrimidine (XI). This 
compound was similarly obtained from VIII and IX by the method used to obtain III. An equimolecular 
amount of potassium hydroxide was used in the preparation of XI from X [2]. The yields were 80, 74, and 
69% from VIII, IX, and X, respectively; mp 345 ~ (decomp., from aqueous ethanol). Found: N 10~ 
Ci0HgKN2OS 2. Calculated: N 10.1%. No melting-point depression was observed for mixtures oftheproducts .  
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