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SYNTHETIC COMMUNICATIONS, 22(9), 1319-1331 (1992) 

SYNTHESI S OF 6-AMI NO-8-NI TRO-4-THI OXOPY R I  M I  DI NES 

3) 
G a r c i a  TrimiFio, M . I .  , Macias Cabrera,  A . ,  %fez 

C a s t r o .  H. 

CNIC, Apartado 6880, Ciudad Habana, Cuba 

ABSTRACT: The s y n t h e s i s  of 6-amino-5-ni tro-4-thi  oxo- 

pyrimidines s t a r t i n g  f r o m  t h e  C-adducts of n i t r o -  

keteneaminals and acyl  i so th iocyanates  is descr ibed.  

The r e a c t i o n  of C-adducts of enaminic compounds and 

i s o t h i o c y a n a t e s  t o  form h e t e r o c y c l i c  systems has been 

o f t e n  descr ibed  i n  t h e  l i t e r a t u r e .  Therefore  new 

methods for t h e  s y n t h e s i s  of isothiazole(i-6/  

t i ~ p h e n e / ~ /  and pyrimidine'Z-3'5'8-i2/ bear i ng s u i  tab1 e 

f unc ti onal groups have been r epor t e d  . 
P a r t i c u l a r l y  pyrimidine d e r i v a t i v e s  have been 

synthes ized  i n  high y i e l d s  from t h e  C-adducts of 

enaminoesters or enami noketones on t reatment  with base 

* To whom correspondence should be addressed 

1319 
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1320 GARCIA, M A C I A S  , AND VELEZ 

0 s  

FIGURE 1 

CFIG. 1). or or h e a t i n g  i n  d i f f e r e n t  s o l v e n t s  

f r o m  t h e  C-adducts of ke teneamina l s  s u b s t i t u t e d  a t  t h e  

P-carbon by t h e  benzoyl  g roup ,  though i n  t h i s  case 

longe r  r e a c t i o n  t i m e s  are needed and t h e  y i e l d s  

are moderate/5/C 35-42% 3.  When t h e  C-adduct is 

s u b s t i t u t e d  a t  t h e  (3-carbon by  a n i t r o  group as i n  t h e  

C-adducts of t h e  n i t r o v i n y l a m i n e s .  t h e  i n t r a m o l e c u l a r  

c y c l i z a t i o n  t o  t h e  p y r i m i d i n e  r i n g  even o c c u r s  w i t h  

greater di f f i cuf t y .  I f a c e t o n i  tr i 1 e is used as sol v e n t ,  

/2-3,8-%1/ 

by h e a t i n g  under r e f l u x  t h e  n i t r o p y r i m i d i n e s  are 

o b t a i n e d  i n  v e r y  l o w  y i e l d s  C 0,s-17%, f r o m  t h e  " i n  

si t u "  o b t a i n e d  n i  t rov i  nyl  ami n e  - benzoyl i s o t h i  ocyana te  

a d d u c t s  3 .  H o w e v e r ,  i n  DMF a t  110 O C  for 5 minutes  90- 

96% y i e l d s  can  be  o b t a i n e d  /"/ C f r o m  t h e  p r e v i o u s l y  

i s o l a t e d  C-adductsl . 
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6-AMINO-5-NITRO-4-THIOXOPYRIMIDINES 1321 

Regar d i  ng t h e  i mpor t a n c e  of t h e  ni  t r  opyr i m i  d i  ne 

d e r i v a t i v e s  from t h e  b i o l o g i c a l  po in t  of view -- it. has  

been repor ted  t h e i r  a n t i m i t o t i c  a c t i v i t y  -- i t  w a s  

our a i m  t o  develop a general  method f o r  t h e  s y n t h e s i s  

of s u b s t i t u t e d  6-ami no-5-ni tro-4-thi  oxopyr i m i  d i n e s  from 

t h e  C-adducts of ni t roketeneaminals  and acyl  

i so th iocyanates .  According t o  our know1 edge t h e s e  

products  haven’t  been repor ted  so far 

Heating t h e  C-adducts i n  DMF even a t  70 OC w a s  

/13/ 

/10-16/ 

unsuccesful.  Many s ide-products  and r e s i n s  w e r e  formed 

and t h e  d e s i r e d  pyrimidine d e r i v a t i v e s  w e r e  obtained i n  

v e r y  l o w  y i e l d s  C t . l . c . 3 .  However, t h e  r e a c t i o n  of t h e  

C-adducts with methyl i o d i d e  using ethanol  as s o l v e n t  

l e d  t o  t h e  6-amino-5-ni tro-4-thioxopyrimi dines .  

Evident ly  by t h e s e  r e a c t i o n  methyl i o d i d e  acts as a 

catalyst. The acyclic S-methylated d e r i v a t i v e  is 

formed as t h e  primary product of t h e  r e a c t i o n .  The 

a c t i v a t i o n  of t h e  carbonyl C-a tom by t h e  - I -e f fec t  of 

t h e  SCH3-group of 4 allows its c y c l i z a t i o n  t o  t h e  6- 

i m i  no-4-methyl t h i  o-5-ni t r  opyr i mi d i  ne hydr oi odi d e  S.  I n 

t h e  C-atom of t h e  methyl group a t t a c h e d  to  t h e  s u l f u r  

a t o m  undergoes a n u c l e o p h i l i c  a t t a c k  by t h e  s o f t  i o d i d  

anion with t h e  succeeding loss of methyl i o d i d e  and t h e  

formation of t h e  4-thioxo d e r i v a t i v e  S_ CFIG. 2,TABLEl. 

The proposed r e a c t i o n  pathway w a s  v e r i f i e d  by hea t ing  

the i s o l a t e d  52 and 52 i n  DMF a t  100 OC. Compounds 63 
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1322 GARCIA, MACIAS , AND VELEZ 

- CHSI 

I 
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R R' 
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s 

FIGURE 2 

and & were obtained. The i s o l a t i o n  of t h e  a c y c l i c  

t h i o l  w a s  carr ied  out s t a r t i n g  from 32 and 3&, by 

treatment with methyl i o d i d e  i n  DMF at r o o m  

temperature. 
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6-AMINO-5-NITRO-4-THIOXOPYRIMIDINES 1323 

NO- + CH-I 

L s 

R R' 

Ph Ph 

Ph Fu 

Fu Ph 

FU Fu 

FIGURE 3 

Of g r e a t  i n t e r e s t  r e s u l t e d  t h e  r e a c t i o n  of t h e  N , N ' -  

a r a l k y l d i s u b s t i t u t e d  C-adducts 7_ with methyl iod ide .  I n  

t h e s e  cases, i n s t e a d  of t h e  1-aralkyl-6-aralkylamino- 

pyrimidines  1 -methyl -6-aral kyl aminopyrimi d i  nes S w e r e  

ob ta ined  CFIG.  3,TABLEl. 

The formation of S w a s  v e r i f i e d  by means of t h e  

r e a c t i o n  of t h e  1 -furfurylamino-1 -methylamino-2-nitro- 

ethene-benzoyl i s o t h l o c y a n a t e  adduct with methyl iod ide .  

The ni t ropyr imidine  obta ined  i n  t h i s  way w a s  i d e n t i c a l  

with t h e  one obtained f r o m  z. 

EXPERIMENTAL 

The s t a r t i n g  C-adducts 3 and w e r e  synthesized 

according t o  r e f .  6 and 20 using t h e  acyl  
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1324 GARCIA, M A C I A S ,  AND VELEZ 

TABLE 

6-amino-5-nitro-4-thioxopyrimidine derivatives 6 and 8_ 

Entry Yield C % 3 M.P. C OC3 

75 

39 

55 

69 

65 

21 5-6 

209-1 0 

253-4 

21 6-7 

187-8 

188-9 

170-1 

188-9 

152-3 

156-7 

isothiocyanates obtained "in situ", in acetone, from 

t h e  corresponding acyl chlorides and NHqSCN. 3 

precipitated from the reaction mixtures and 7, were 

isolated by evaporation of the solvent and 

crystallization f r o m  cold ethanol. The C-adducts w e r e  

used without further purification and showed the 

following melting points: a: 176-8 'C; a: 184-5 OC; 
3s: 175-7 "C; a: 154-6 'C; 33: 167-9 O C ;  3f: 154-5 "C; 

B: 144-6 'C"'/ , B: 165-6 'C; 7s: 132-4 OC; z: 
147-8 'C. 
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6-AMINO-5-NITBO-4-THIOXOPYRIMIDINES 1325 

IR spectra w e r e  recorded i n  KBr tablets  on a C a r l  Zeiss 

S P E C O R D  71 I R  s p e c t r o p h o t o m e t e r  and ‘H-NMR spectra i n  

d6-DMS0 C b , p p m  1 on a JEOL F X - 9 0  Q i n s t r u m e n t  at 90 

MHz. The mass spectra w e r e  registered on a JEOL JMS DX 

30 m a s s  s p e c t r o m e t e r  a t  70 e V .  

l-Methyl-2-~ylCaalkenyl>-6-al~ylC~aL~yL>~ino-l,4- 

dihydro-5-ni tro-4-thioxopyrimidines and a; General 

Procedure: 

To a suspension of 2.17 m m o l e s  of t h e  C - a d d u c t  3 or 2 

i n  6 mL of absolute ethanol  0,3 mL C 4 , 3 5  m m o l e s >  of 

m e t h y l  i od ide  are added. The react ion mixture  is 

ref luxed  w i t h  s t i r r i n g  for 5-6 h C m o n i t o r e d  by t . 1 . c . .  

si 1 i cage1 60 FZs4-precoated plates; 0.25 nun; CHC13- 

CH30H 10 : l>.  Y e l l o w  s o l i d s ,  w h i c h  precipitate by 

cooling a t  r o o m  t e m p e r a t u r e ,  are f i l tered,  w a s h e d  with 

ethanol C 2  x 4 mL1, and t h e  c rude  pyrimidine 6 or g 

f u r t h e r  p u r i f i e d  by recrystall ization from DMF. 

6a: M. F. : C1 EH12N402S C276.31 

calcd.: C: 5 2 . 1 7 %  H: 4,354 N: 2 0 , 2 9 %  S: 1 1 . 5 9 %  

obsd. : C: 5 1 . 8 4 %  H: 4 , 3 4 %  N: 2 0 . 4 3 %  S: 1 1 . 4 2 %  

I R :  695,740,785. 875,955.1090.11 50,1185.1245,1345,1415, 

1 4 8 5 , 1 ~ 0 5 ~ 1 ~ 4 0 , 1 6 0 ~ ,  3340 c m - l  

‘H-NMR: 2.00 C s , 3 H . N - C H 3 3 ;  3.19 Cd.BH,HN-->; 7.59 

C m , 3 H . H m  - & o m . > ;  8 .46 C m , 2 H , H o - A r o m . > ;  9.26 C b q , l H , N H >  

Ms CM+3: 276 
* P  

6b: M. F. : C10H10N403S C266.33 
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1326 GARCIA, M A C I A S ,  AND VELEZ 

calcd.: C: 45.11% H: 3,84% N: 21.04% S: 12.04% 

obsd. : C: 45.49% H: 3.85% N: 21,29% S: 11.99% 

I R: 775,790,860,905,1005.1080,1140.1195,1235,1260,1325, 

1340,141 5,1490,1~25~1590,1600,3280 cm-l 

'H-NMR: 2,52 CS.~H.N-CH,>; 3.11 Cd,3H,HN-CH3>; 6.75 

,J3,4=3,66 Hz,J C dd, 1 H, Hg-Fur. 

H -Fur. ,J3,5=0,Q8 Hz>; 8,03 Cdd,lH.H5-Fur.>; 

lH.NH> 

MS CM+>: 266 

62: M. F. : C1 2H1 N402SC1 C 31 0.81 

=1.71 Hz3; 7.48 Cdd,lH, 

9,24 Cbq. 
495 

3 

IR: 770,800,855,960,1025.1090.1100,1190.1255.129~, 

1355,1420~1495,1510,1550,1585~ 160Ei,1620,33S0,3420 cm-l 

'H-NMR: 2,60 Cs,3H,N-CH3>; 3.18 Cd,3H,HN-C+>; 7.57 

Cd.2H,Ho-Arorn.>; 8,45 Cd.2H.Hm-Arom.>; 9.10 Cb.lH.NH3. 

* o r m  i n  relation to the C1-atom 

MS CM+>: 310 

* I 

62: M. F. : C1 *HI 4N402S C302.33 

I R: 790,975,107~,1110.1220,1240,1320,1340,138~, 

140~,1480.1490,1525,1590,1620.3300 cm-l 

'H-NMi?: 2.56 Cs,3H.N-CH3>; 3,08 Cd,3H,HN-C&>; 7.05 

Cd,2H,CH=* , Ja,p=15,0 Hz>; 7.41 Cm.3H.H -Arorn. 1; 7.70 

Cm.2H.Ho-Arom. > ; 8.04 Cd.2H,CH= > ;  9.01 Cb,lH,NH>. 

* a.0 in r e l a t i o n  to t h e  C2-atom of the pyrimidine r i n g  

MS CM+>: 302 

62: M. F. : Cl2Hl2N4O3S C2Q2,3> 

* 
ms P 

R 

P 

I R: 769.785.885,970,1005.1080~ 1105,1220,1235,124~, 

1280,1340 1380,1400,1470~148Ei. 1520,1595,1615,3300 cm-l 
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6-AMINO-5-NITRO-4-THIOXOPYRIMIDINES 1327 

‘H-NMR: 8.50 Cs.3H.N-CH3>; 3.07 Cd,BH.HN-%>; 6.57 

Cdd,lH,H4-Fur. , J3, 4=3, 22 Hz, JqV5=1 ,76 Hz> ; 6,75 Cd,lH, 

CH=a $Ja ,p  =15,82 Hzl; 6.93 Cdd,lH,H3-Fur. ,J3,5<l>; 7,75 

Cd,lH,H5-Fur. 3 ;  7.79 Cd.lH,CH=*>; 8.93 Cb.lH,NH>. 

* a ,p  i n  relation to C2-atom of the pyrimidine ring 

MS CM+>: 292 

6f: M. F. : ClSHlGN4O3S C332.43 

* 

P 

calcd.: C: 54.82% H: 4,82% N: 16.87% S: 9.64% 

obsd. : C: 54.88% H: 4.86% N: 17,284 S: Q,56% 

840,1025.11 60.11 80,124~,127~,128~,1305,13Ej~, 1375, I R: 

1405,1420,1480.151 5,1555,1605,1630,167~. 3200 anw1 

‘H-NMR: 2,54 Cs,3H,N-CH3>; 3.12 Cd.3H.HN-%>; 3.88 Cs. 

3H,0CH3>; 6.82 Cd.lH,CH=z .J =15,0 Hz>; 6.99 Cd.BH, 

H -Arom. 3 ;  7,72 Cd,2H,Hm-Arom. 3 ;  8.01 Cd,lH. CH-*>; 

9.19 Cbq,lH.NH>. * a.f3 in relation to the C -atom of 

the pyrimidine ring; W o r m  i n  relation to the OCH - 

group 

MS CM+>: 332 

82 : M. F. : C18H16N402S C352.43 

a* P 
% m 

0 -0 

2 

3 

calcd.:  C: 61.36% H: 4,55% N: 15,91% S: 9.09% 

obsd. : C: 60.66% H: 4.62% N: 15.92% S: Q,33% 

I R: 700,70~,785,875,1075.1185,1205.1230,1345,1430,1~40, 

1 ~80,1600,3300 cm-l 

‘H-NMR: 2.60 Cs,3H,CH3>; 4,84 Cd.2H,CH23; 7,lO-7.80 Cm. 

8H.H-Arom.3; 8,38 Cm.2H.Ho-Arom.>; 9.60 Ct,lH,NH>. 

* ESH-Arom. of the benzyl group + 2Hm- + H -&om. of the 

* 

P 
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1328 GARCIA, MACIAS, AND VELEZ 

phenyl ring attached to the Cg-atom of t h e  pyrimidine 

ring 

MS CM'3: 352 

8b: M. F. : C16H14N403S C342.43 

I R: 700,755,790,1075,1085,1195,1225~ 1255,1345,1420, 

14Q0,1830,1880,1600,3290 cm-l 

'H-NMR: 2.55 Cs,3H.CH33; 4,85 Cd,2H,CH23; 6,73 Cdd,lH, 

=3.60 H ~ , J ~ , ~ = 1 , 7 1  Hz3; 7.11-7.60 Cm,GH.H- H4-Fur. 8 J3. 4 

A r o m .  +H3-Fur. 3; 8,03 Cdd.lH.H5-Fur.>; 9,73 Ct.lH.NH3 

MS C M + 3 :  342 

&: M. F. : C16H14N403S C342.43 

calcd.: C: 56,13% H: 4.12% N: 16.36% S: 9.37% 

obsd. : C: 56,86% H: 4,30% N: 16,73% S: 9.27% 

I R: 71 0,780,795,885,945,103~,1090,1175,1195,1219,1250, 

126~,130~,1365,1440,1510,1555,1610,3340 cm-l 

'H-NMR: 2,59 Cs,3H,CH33; 4.92 Cd.2H,CH23; 6.40 Cm.2H. 

H -Fur. , H4-Fur. 3 ; 7.53 Cm. IH, H -Fur. 3 ; 7.59 C m,  3H, H- 

Arom.3; 8,40 Cm.2H.H-Arom. 3 ;  9,56 Ct,lH,NH>. 

MS CM+3: 342 

3 5 

8d: M. F. : C1 4H1 2N404S C 332.31 

I R: 755,795,101 0,1070,1075.11 95.1235.1255.1330, 

141 5,1490,1540,1585, 1595,3330 cm-l 

'H-NMR: 2.50 Cs,3H,CH3>; 4,85 Cd.2H.CH2>; 6.40 Cm,2H, 

H3-Fur. , H4-Fur. 3 ; 7,50 Cdd. 1 H, 

H3-Fur. > ; 7.58 Cm, 1H. H5-Fur. 3 ; 8.05 Cdd, 1H. H5- Fur. 3 ; 

9.54 Ct,lH,NH3. * Furan ring attached Lo t h e  C - a t o m  

x 
6,76 Cdd. 1 H, H4-Fur. 3 ; 

* * 

2 
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1329 

of t h e  pyrimidine r i n g  

MS C h i + > :  332 
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1330 GARCIA,  MACIAS,  AND VELEZ 

/ll/. 

/12/. 

/13/. 

/14/. 

/15/. 

/16/. 

/17/. 

/18/. 

/19/. 

Dzur i l la ,  M., K r i s t i a n ,  P. and D e m j a ' n o v a ' ,  E . ,  

C h e m .  Z v e s t i ,  1973. 87, 488 

T o k u m i t s u .  T . ,  B u l l .  C h e m .  Soc. J p n . ,  1986, 59, 
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J a m o u l l e ,  J. C. , Lapiere.  Ch. L. , B a s s l e e r ,  R ,  

H e i n e n .  E., S e l a k ,  2. , de P a e r m e n t i e r ,  F., 

Lhoes t -  G a u t h i e r  , M. P. , L e p o i n t ,  A. and R e n a r d ,  
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R a j a p p a ,  S., Tetrahedron. 1981, 37, 1453 

U s e  of DMF as solvent, a l l o w e d  7 5 %  y i e ld  

Use of DMF and anhydrous K2C03. a t  room 

t e m p e r a t u r e  , a1 1 o w e d  t h e  i sol a t i  on of t h e  acycl i c 

t h i o l  derivatives && and 4c i n  7 7 %  and 7 1 %  y ie ld  

respectively.  &: M. P. : 193-4 OC; 'H-NMR : 2.23 

Cs.3H.HN-CH >; 2,61 C s , 3 H . S C H 3 3 ;  2.63 C s . 3 H . H N -  --3 

C+>; 7.41 C m , 3 H , H m -  

A r o m .  > ;  8.75 C b , B H , B  x N H > .  & : M. P. : 125-7 O C ;  

'H-NMR: 2.25 C s , 3 H , H N - % > ;  2.66 C s . 3 H , S C H 3 > ;  

2.68 C s , 3 H . H N - a 3 > ;  7.42 C d . 2 H , H o -  Arom. 1; 

7.89 C d , 2 H , H m - A r o m .  > ;  8,76 C b , Z H .  2 x NH3. 

* o,m i n  re la t ion t o  t h e  C 1 - a t o m  

DMF w a s  used as solvent.  The u s e  of e t h a n o l  as 

sol  vent  a1 l o w e d  t h e  i sol a t i  on of 6-i m i  n o - 4 - m e t h y l  

A r o m . 3 ;  7.89 C m , 2 H , H o -  
* P  

)c 

* 
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6-AMINO-5-NITRO-4-THIOXOPYRIMIDINES 1331 

t hi o-5-ni tr opyri m i  di ne hydr oi odi des 5d and 52 i n 

38% and 68% yield respectively. 'H-NMR: z: 2,76 
Cs,3H,CH3>; 2.95 Cs.3H,SCH3>; 3.90 Cs,3H,=N-CH3>; 

7.53 Cm,3H,H m,pArom.>; 7.66 Cd,lH.CH=E.J 45.2 

Hz3; 8.00 Cm,2H,Ho-Arom.>; 8.35 Cd,lH,CH= 3.52: 

2,74 Cs,3H,CH3>; 2,96 Cs.3H.SCH3>; 3.86 Cs.3H. 

=N-CH3> ; 6.83 C dd , 1 H, H4-Fur. ,J3,4=3.4 H z ; J * , ~ = ~ , ~  

Hz>; 7.16 Cd,lH,CH=a.J =15,0 Hz>; 7.40 Cdd.lH. 

a, P 

(7 

* 

* 
a* (3 

H3-Fur. , J3,5<1>; 8.10 Cd.lH,Hg-Fur. 3 ;  8,23 Cd,lH. 

CH= 3 .  sc a,P in relation to the C -atom of the 

pyrimidine ring. The =NH- signal wasn't observed 

because both spectra w e r e  registered until 1 0  ppm 

&O/. Garcia. M. I. , Maclas. A. and V & l e z ,  H. , Revista 

* 
2 

f 
(3 

CENIC, Ciencias Quimicas, in press 

el/. Ref. 6: M. P. : 150-2 OC 

(Received in USA 10 December, 1991) 
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