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The mechanism f o r  t h e  base c a t a l y z e a  ior!n?.tion 

of a  2 ' , 3 ' , 5 ' - t r i - g - a r o y l  d e r i v a t i v e  ( l x i )  of 
spongouri6ine  from t h e  correspondink 3',5'-ui- 
a r o y l  d e r i v a t i v e  ( g )  was concluuea oo be an 

i n t e r m o l e c u l a r  d i s p r o p o r t i o n s t i o n  r e a c t i o n  01 

t h e  l a t t e r ,  t h e  f i r s t  observed examyle i n  t h e  

n u c l e o s i d e  a r e a .  

I n  a  r e c e n t  pub l ica t ion1 ,  we have repor, ted t h a t  1 - ( 2 ' , 3 ' , 5 ' -  

tri-9-cenzoyl-,3-D-arablnof u ranosy l  ) u r a c i l  ( 1 x i  ) forms a s  3 by- 

p roduc t  i n  t h e  s y n t h e s i s  of 1-(7',5'-di-0-benzoyl-p-D-arabino- - 
f u r a n o s y 1 ) u r a c i l  ( g )  from 1-(5'-Q-benzoyl-j'-O-mesyl-/3-~- - 
s r a b i n o f u r a n o s y 1 ) u r a c i l  ( I )  and sodium benzoate  i n  h o t  DMF an" 

t h a t  t h e  i r n ~ e d i a t e  p r e c u r s o r  of iLi i s  compound 1-i. T?e unusxcl 

fo rmat ion  of lLi has  posed t h e  q u e s t i o n  >vht'i."ler t h e  2 '-s-benzoyl 

qroup i n  lxi o r i g i n a t e s  from t h e  e x t e r n a l  benzoate arlion o r  

benzoic  a c i d  ( r e l e a s e d  by t h e  t r a p p i n g  of sod lun  c a t l o n  by t t e  

base  moie ty )  o r  lxi forms by a n  i n t e r m o l e c u l a r  n i s p r o p o r t i o n a t i o n  
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reaction of . hother possibility that it results f.r.om an intra- 

molecular benzoyl rearrangement with concomitant introduction oi 

a second benzoyl unit from outside can not be ruled out inme- 

diately. To solve this problem, we designed a synthetic study 

using analogs of 2 and with different aroyl groups and sodium 

salts of substituted benzoic acids as basic catalysts. This report 

deals with the first evidence to support a disproportionation 

reaction in the formation of g. 
Treatment of 2',~',5'-tri-C-rnesyluridine (112 - with sociium 

p-chlorobenzoate by the mown method2 pave 2,2'-an-nydro-l-!5'-c- 

c-chlorob~nzoyl-~'-~-mesyl-~-D-ambinofuranosyl)uracil (2) in 95;: 
& 

yield, mp 223-225°:jl#&H 242 nm ( E  23(>00). Acidic hydrolysis of 

2 - yielded 1-(5'-~-~-chlorobenzoyl-7.'-~-nesyl-~-D-arabinofuranosyl) 

uracil ( 3 )  - in 86% yield: mp 169-1'71'; xkgH nrn ( 6 )  243 (.28000) anu 

267 (13200, shoulder). Treatment of 2 with 3 molar excess sodium 
p-methylbenzoate in 3??F at 125' for 3.5 hr and separation of the 

reaction mixture by silica gel chromatography gave l-(:'-?-~- 

chlorobenzoyl-3 '-Q-2-methylbeilzoyl+D-ar:~bi.nofuranosyl)uracil 

, rnp 216-218O, 1-(2' ,5 '-di-0-pchlo?obenzoyl-3 I-c-prnethyl- 

benzoy1-R-D-arabinofuranosy1)urixcil (5), m p  245-2'1-hO, 1 - ( 5 # - p p -  

methylbenzoyl4-D-arabinofuranosyl)urr!.cj.l (g), mp 226-2;9', 1-(,j8- 

0 0-p-chlorobenzoyl-6-D-arabinofuranosy1)urncil (z), mp 133-137 , - 
in 3?.2, 11.8, 7.3 and 2.9% yield, respectively. A11 these com- 

pounds shwed uridine absorptions at 260-265 nm and F'3 resonaxes 

of Y1, 3s doublets (J1, , =  ? .2-3.75 i 'z)  (Table T )  indicative of 
1 - 



Table I. NMR Resonances of the Sugar Protons of Uridine 
Derivatives at 60 MHz. 
- 
Compd C5,H C4'H C3,H C2,H cl,II 

-- 
4a 4.48(m) 4.72 (m) - 5.35(s) (in H4, 6.28(d) 

J , =3.3 Hz envelope) 1',2 
sb 4.85(d) 4.58(m) - 5.60(m) 5.80(dd) 6.45(d) 

J='.5 Hz ,=3.75 Hz J1,,2,=3.75 
J1'12 =1.6 Hz 
J2' ,3 

HZ 

6' 3.95(d) 4.32(m) - ?.?2(dd) (in H4, 6.19(d) 
J=3.4 Hz J - envelope) Jl, ,2 ,=3.2 Hz 

~ ~ ' r ~ ' - 1 . 6  HZ 3',4' 
7C - 4.1-4.3(m) 4.5-4.7(m) 6.19(d) 

J1,,2,=3.3 HZ 
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t h n j r  ari??ino c o n f i g u r a t i o n .  Conpound 2 was s l s o  ob ta ined  by 

t r e z t m e n t  of 4_ w i t h  p-chlorobenzoyl c h l o r i d e .  The i s o l a t i o n  of 2 

and 5 d i r e c t l y  l e d  t o  t h e  conc lus ion  t h a t  t h e r e  was invo lved  a  base  

c a t a l y z e d  d i s p r o p o r t i o n a t i o n  r e a c t i o n  of 4 - i n i t i a l l y  formed from 
z 2- th rough  a  2 ' , 3 ' - e p o x i d e ,  a s  v i s u a l l i z e d  i n  formula - i v .  The 

r e a s o n  f o r  t h e  fo rmat ion  of t h e  much minor p roduc t ,  2, i s  n o t  c l e a r  

a t  p r e s e n t ,  s i n c e  Iwe d i d  not  d e t e c t  any t r a c e  of a n o t h e r  coun te r -  

p a r t  ( t r i a r o y l  compound) f o r  2. This  

s o r t  of base-prompted d i s p r o p o r t i o n -  

a t i o n  r e a c t i o n  has  n o t  been r e c o r a e d  

i n  t h e  nuc leos ide  f i e l d  and i s  

E' i n t e r e s t i n g  i n  view of t n e  s y n t h e t i c -  

a l l y  u s e f u l  t r a n s a c e t y l a t i o n  betr:veen adenosine  and i t s  2 ' , 7 ' , 5 ' -  

t r i - 2 - a c e t y l  d e r i v a t i v e .  4 
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