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Abstract - -- - 4-Isothioqi~laml>uta-2-one with ethanolmine, 

ethylene d i m i n e  a d  2-mer~a~toethylamine give t i t l e  systems 

thmugh in t r a :n l cn i l  a r  nucleophil ic  ad.iition on enamine &uhl e 

hond oE pyr imiane  derivat ive f i r s t  formed. 

s ince  f o r  providing a ra ' i iond to m e  ca t a ly t i c  role o f  thymidylate synthetose i n  

the Cg e l e c t m p h i l i c  substibJtior: o f  u rac i l  derivatives, 51 i n i t i a l  reaction o f  

nuc lmph i l e  (enzyme) ' a t  the enamine alpha-carbon (C6) has been proposed, a 

v a r i e q  o f  re-ct ions of  nudeophi les  with b io logicd  pyrimidines and re la ted  

mmpounds have hem i n v e ~ t i g a t e d . ~  I n  u rac i l  derivatives noot o f  the in t e r -  ind 

in  t ramlecul  a r  ;rd?itions of  nuclmphi les  a r e  reversihlelp5 which character i s  due 

to the sta!!ilitv and ease of  formation of mola te  anion (3) from the a d a c t .  

W t h a o l  underaoes base-cntalvsed addition on 6-nemyl-2-thio-4-deox~ra~l ( 1) , 

a cyc l i c  enmine,  to fom a stab1 e a d a c t ,  6-methyl&-mPthoxy-2-thio-4-deoxy-5 , 6 -  

4 dLhydrouraci1 (2) . Since inions f m n  admct  l i k e  2, are  n o t  s tab i l i sed ,  the 

ch,mces of revers ib le  elimination o f  nucleophile a re  l e s s .  Using t h i s  postulate ,  

t i t l e  syctems have been s T t h e s i  sed thmuqh in tramolecul a t  cycloaddi tion 0 f nuclm-  

p h i l e s  a t  cnmine carbon-carbon double hond. 

4-Isothiocyanatobuta-2-one (4) with excess of 2-minoethanol i n  etflarol solution 
0 (n!i 8.5-9.5) Gzve a product, mp 140 C (60%. ~*.m/e 172, w h i c h  could be  l-beta- 

hydmxyethyl-6-methyl-2-thio-4-deoxyuracil (I, X = 0) o r  haahydro-8 a-methyl -5H- 
1 

oxazolo C3, 2-SJ pyr i r iane-5-mione  (c, X = 0). Its H nmr (cDCl 3 : 5 1.37 (s, 3P. m3, 
1.65 - 2.37 (m,?3,CH,), 3.12 - 3.40 (m,2H), 3.82- 4.38 4 ,  7.02 - 7.45 (b,NH, - 
exchtngeable uri'h D~C):  i n  o o ~ a r i s o n  wim that  o f  2, exhib i t s  a up i i e ld  s h i f t  o f  

c6-CH3 ( & 1.77) and the absence of  CH=( 54.6) a d  favours s t m c k r e  g(X=O). m e  



2 
62.4 it,CH2), 90.0 (s,  >c-) and 175.2 (s, ;C=S) shows only one sp carbon as  against  

three sp2 carbons expected for  5 and m e  absence o f  s iwd fo r  =%?I o f  5. In the 

mass spectrum, the fragmentation o f  pa ren t  ion (We 172), whi& cons t i tu tes  t he  

base peak, s t a r t s  with m e  l o s s  o f  CH3 (We 157) and prominent l o s s  o f  acetyl 

r ad i cd  from the  parent  ion to form fragment ion m/e 129 i s  s i m i f i c z n t  as  i t  m u l d  

arise only from 5 (X=0) s l d  n o t  from 5 ( S O ) .  & the reaction progresses, a, 

absorption h a d  a t  275 nm (5) appears (15 ,in). I ts i n t e n s i t y  increases  ti11 (30 min) 

a band a t  245 nm (5) -pears. me i n t e n s i t y  o f  m e  l a t t e r  increases  a t  t he  m s t  o f  

former b a d  u f i id~  disappears a f t e r  6h. ?bus as  envisaged, 5 Soxmed i n i t i d l y  

undergoes intramolecular addition of  OH a t  enamine double bond to forn 6 (GO) 

~ h i c h  i s  s t ab le  towards d k d i  and dil. acids. 

mr inves t iga t ing  the intramoleollar  cycloaddition o f  nitrogen nucleophile, the 

reaction o f  4 viith ethylene diamine has b w  found to give hexahydro-8a-methyl- 
6 

iminazo L1,2-s]pyrimirline-5(lFO-thione (5, x=NH), mp 1 8 4 ~ ~  (20%) . Mass : We 

171, 156 ( v + - c ~ J  and 129 (K+-cH~-c=NH). 'H nnr  (DISO) : 5 1.2 (s,3H,CH3), 2.66 - 
3.43 (m,81i,4xCH2), 7.65 - 7.92 (b, ZH,exchngeable with D20). 13c nnr (DM%) : 

627.2 ( ~ , c H ~ ) ,  m.4 (t,cHZ), 37.6 ( ~ , c H ~ ) ,  41.7 ( ~ , c H ~ ) ,  50.2 (t,CH2), 75.4 (s , ;b)  

and 173.3 (s, ;C=S). 

Since nucl eophi l ic  intramolecular addition o f  t h io l s  would be a mare relevsr  t case 

i n  relat ion to the  c a t a l y t i c  r o l e  of t h y i d y l  a t e  synthetase, m e  reaction of 

2-rneE;ptoethylamine with $ has been inves t iga ted  and hexahydro-8a-methyl-5_H- 
6 

thiazolo [3,2-~] pyrimirline-5-thione (6. x=sl6, q 16.5-1670~ (25% i s  formed . 
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Mass : m/e 188 (Y? , 173 (M+-CH~), 129 (M+-CH~-C=S). 'E nmr (CDQ3) : 1.65 

(s,3H, CH3) , 2.05 - 2.37 (In, ZH, CH2), 2.97 - 3.5 2 (m, 4H,N-CH2-CH2-S) , 3.87 - 4.30 

(m, 1H). 4.55 - 4.97 (In, la (NH-zH2), 7.20 - 7.47 (b, lH,NH, exchylgeabl e with D p )  . 
1 3 c n m r  ( c D c L ~ ) : ~ ~ s . ~  ( ~ , c H ~ ) ,  28.0 ( ~ , c H ~ ) ,  32.6 ( ~ , c H ~ ) ,  37.4 ( ~ , c H ~ ) ,  54.1 

(t,CH2), 67.1 (s, 3C:) and 174.1 ( s ,  :C=S). 
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3 3 g (X=O, S, NH) show 235 (5.42 x 10 1, 235 (4.94 x 10 ) m d  

3 3 
235 (5.10 x 10 ) r e s p e c t i v e l y  a s  a g a i n s t  Amax 255 (55.2 x 10 ) f o r  

mrrpounds l i k e  5. 
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