
Pergamon Tetrahedron Letters, Vol. 38, No. 25, pp. 4343-4346, 1997 
© 1997 ELsevier Science Ltd 

All rights reserved. Printed in Great Britain 
PII: S0040-4039(97)00947-7 0040-4039/97 $17.00 + 0.00 

6-Trifluoromethanesulfonyloxy-4(3H__)-pyrimidinones as Versati le  
Intermediates  for the Synthes i s  of 6-Funct ional ized 4(3H_)- 

Pyrimidinones  

Edward  C. Taylor, *a Ping Zhou a and Colin M. Tice b 

aDepar tment  of Chemistry,  Princeton University, Princeton, NJ 08544 

bResearch Laboratories,  Rohm & Haas  Company,  Spr ing House, PA 19477 

Summary: The reaction of  6-trifluoromethanesulfonyloxy-4(3~-pyrimidinones with 
Me2Cu(CN)Li2, and with vinyl tributyltin, trimethylsilylacetylene, and zinc cyanide 

with pal ladium catalysis, are described for  the synthesis  of  a variety of  ful ly  

functionalized 6-substituted-4(3~-pyrimidinones of  interest as herbicides. 
© 1997 Elsevier Science Ltd. 

Pyr imid inones  are  of b road  medic ina l  and  agr icu l tu ra l  in teres t ,  1,2 and  n u m e r o u s  

m e t h o d s  have been  developed for the i r  p repara t ion .  3 Dur ing  a recen t  s t u d y  of possible  

rou tes  to the  fully funct ional |zed 4(3Hl-pyrimidinone (5) as  a promis ing  new herbicide,  we 

examined  m a n y  of these  t rad i t ional  me thods  with very l imited success .  These  difficulties 

c e r t a i n l y  a r i s e  in  p a r t  f rom the  p e c u l i a r  s t r u c t u r a l  f e a t u r e s  of ou r  t a rge t  4(3H__)- 

p y r l m i d i n o n e s ,  s ince  the  2 ,6 -d ich lo ropyr idy l  and  p ropa rgy l  s u b s t i t u e n t s  pose  s te r ic  

p rob lems  a n d  are  chemical ly  react ive u n d e r  m a n y  react ion condi t ions .  2 We descr ibe  in 

th is  p a p e r  a facile and  flexible s t ra tegy for the p repara t ion  of 4(3H)-pyrimidinone 5 via the  

6 - t r i f luoromethanesu l fony loxy  in te rmedia te  4 (Scheme 1), as  well as  an  extens ion  of th is  

methodology to the p repara t ion  of a n u m b e r  of related analogues.  

Addi t ion  of p ropa rgy lamine  hydrochlor ide  to 2 ,6 -d ich lo ro -4 -cyanopyr id ine  in the  

p r e s e n c e  of a ca t a ly t i c  a m o u n t  of s o d i u m  me thox ide  g e n e r a t e d  the  c a r b o x a m i d i n e  

h y d r o c h l o r i d e  I .  F o r m a t i o n  of the  a n i o n  of t h i s  a m i d i n e  wi th  s o d i u m  

b i s ( t r ime thy l s i l y l ) amide  (NaHMDS) at  -78 °C followed by  add i t i on  of 2 - e thy lma lony l  

d ichlor ide  (2}4, 5 yie lded  2-(2,6-dichloro-4-pyridyl)-5-ethyl-6-hydroxy-3-propargyl-4(3H__)- 

pyr imidinone  (3). 6 The choice of NaHMDS as a s t rong base  was  m a n d a t e d  by the necess i ty  

of c a r r y i n g  ou t  a n i o n  fo rma t ion  u n d e r  suf f ic ien t ly  mi ld  c o n d i t i o n s  to avoid  self- 

condensa t ion  of the free amidine  which occurs  at  higher  t empera tures .  2 

There  r e m a i n e d  the chal lenge of convert ing the  6-hydroxy func t iona l i ty  in 3 to a 

methy l  s u b s t i t u e n t .  We ini t ial ly cons idered  both  6-methoxy and  6-mesyloxy groupings ,  

followed by  d i sp lacement  with methyl  an ion  equivalents,  bu t  none  of the des i red  5 was  
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5 Scheme 1 
We then  t u r n e d  to the  6 - t r i f luo romethanesu l fony loxy  

(triflate) derivative 4, 7 which was  p repared  in 74% yield by the react ion of 3 with triflic 

anhydr ide  a t  -78 °C in methylene  chloride, in the presence  of collidine as  base .  Initial 

s tudies  with m e t hy l m agnes i um  b r o m i d e / c u p r o u s  iodide, or with methyl  l i t h i u m / c u p r o u s  
iodide, also failed. However, t r ea tment  of 4 with Me2Cu(CN)Li2 in dry THF 8 resul ted in a 

smoo th  reac t ion  to provide the target  4(3H_H_J-pyrimidinone 5 in 71% isolated yield. No 

protect ion of the 3-propargyl  subs t i tuen t  was necessary.  

2-Phenyl-  5- e thyl-6- t r i f luoromethanesulfonyloxy-  3 -propargyl-4(3H__) -pyrimidinone (6) 

was  p r e p a r e d  by  a p rocedure  ana logous  to tha t  descr ibed above for the p repa ra t ion  of 

triflate 4, and  this  new compound  (protected as described below) proved to be  a versati le 

i n t e rmed ia t e  for the  p r e p a r a t i o n  of a var ie ty  of 2 - p h e n y l - 6 - s u b s t i t u t e d  v a r i a n t s  of 

compound  B. Thus,  the propargyl functionality in 6 was first protected by  t r ea tmen t  with 

buty l l i th ium followed by  addit ion of trimethylsflyl chloride (Scheme 2). Stille coupling of 

the  r e su l t i ng  3- (3- t r imethyls i ly l )propargyl  derivat ive 79 with vinyl t r ibu ty l t in  in the 
presence  of Pd(PPh3)4 and  LiCI gave the 6-vinyl-4(3Hl-pyrimidinone 8 (82% yield), IO which 

was  deproteeted with po t a s s ium fluoride/acet ic  acid in methanol  to give 911 in 92% yield. 

With t e t r a b u t y l a m m o n i u m  fluoride and  in the absence  of an  avai lable p ro ton  source,  

yields of 9 were m u c h  lower. 

In ana logous  fashion (Scheme 3), coupling of 7 with t r imethyls i lylacetylene in the 
p resence  of Pd(PPh3)2CI2 gave the 6-(trimethylsilylethynyl) derivative I 0  in 95% yield. 12 

Double desflylation, again with p o t a s s i u m  f luoride/acet ic  acid in methanol ,  led to the  6- 
ethynyl-3-propargyl-4(3H)-pyrimidinone I 113 in 97% isolated yield. 

Finally (Scheme 4), the 6-cyano derivative 1314. I 5 was  prepared  in 89% overall yield 
(from 7) by  coupling of 7 with 98% zinc cyanide 16 in the presence  of Pd(PPh3)4, followed by 

desflylation of the resul t ing 12 as described above. 
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These  d e m o n s t r a t i o n s  of the versat i l i ty  of the tr if lates 4 and  7 t owards  

addi t ion/el iminat ion and palladium-catalyzed C-C coupling reactions suggest  tha t  many  
additional derivatives of the above class of 4(3I-D-pyrimidinone herbicides should be readily 

available. 
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