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Abstract- A novel r o u t e  f o r  t h e  syn thes is  of 7-amino-3-(8-g-ribofuranosy1)- 

3H-imidazo[4,5-apyridine(1-deazaadenosine) has been developed, as i l l u s t r a t e d  

i n  accompanying f l o w  sheet, s t a r t i n g  f rom imidazo[4 ,5 -upyr id ine  4-oxide i n  

much improved o v e r a l l  y i e l d (20%) .  

I n  v iew of  c u r r e n t  i n t e r e s t  i n  chemotherapeutic and b i o l o g i c a l  p rope r t i es  of deazaadenosines and 

d e r i v a t i v e s  thereof(&., t u b e r c i d i n  and 3-deazaadeno~~l-honacysteine)~, we have been seeking an 

e f f i c i e n t  p repa ra t i on  o f  1-deazaadenosine($ whose d e r i v a t i v e s  o f  h i o l o g i c a l  i n t e r e s t  such as 5 ' -  

isobutylthio-5'-deoxy-1-deazaadenosine and 1-deazaadenosyl-I-honmcysteine have been miss ing  l i n k  i n  

t h i s  area. 

1 -0eazaadenosi ne(L) NH2 Tuberc id in  

3-Deazaadenosyl -homocysteine 
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d i s i l a zane  

N i n  a c e t o n i t r i l e  

d 
b 

AcO OAc 
i )  HgBr2 

POC1 - i n  toluene 

i n  chloroform 
i n  water  

HO OH 

I n  t h e  syn thes is  repor ted  here we u t i l i z e d  some recent  advances i n  bo th  aromat ic !-oxide chem- 

3 4 i s t r y  and nucleoside chemistry t o  overcome low o v e r a l l  y i e l d s  associated w i t h  t h e  previous synthe- 

s i s  o f  (k).' 

6 The t r i m e t h y l s i l y l  d e r i v a t i  ve(J), prepared from im i  dazo[4 ,5 -gpyr id ine  4-oxide (z, 72 m o l e s )  

w i t h  hexamethyld is i lazane i n  py r i d i ne ,  was condensed w i t h  1.2.3.5 -tetra-Q-acetyl-6-_D-ribofuranose 

7 (TAR, 144 m o l e s )  i n  a c e t o n i t r i l e ( 3 0 0  ml )  i n  t h e  presence of s tann ic  c h l o r i d e ( l 4 7  mrnoles) a t  room 

temperature f o r  5 h t o  g i v e  a homogeneous sample of  a nucleoside($,)(68.1%) which was cha rac te r i zed  

as 1-(2,3,5-tri-~-acetyl-6-_D-ribofuranosyl)-1H-imidazo[4,5-~pyridine 4-oxide by comparison o f  i t s  

3 uv spec t ra  w i t h  those of t h e  corresponding &-methyl d e r i v a t i v e s  (see Table) .  

It has been es tab l i shed i n  o u r  l abo ra to r y  t h a t  t rea tment  of imidazo[4,5-bJpyridine 4-oxide and 

3 -3 -me thy l - de r i va t i ve  w i t h  phosphoryl c h l o r i d e  may g i v e  r i s e  t o  comparable amounts of  m i x tu re  of  

5-chloro-  and 7-ch loro imidazo~:~ id ines ,  whereas a c h l o r i n e  atom can be e x c l u s i v e l y  in t roduced a t  

p o s i t i o n  7 i n  t h e  r eac t i on  of  1-methyl-1H-imidazo[4,5-bJpyridine 4-oxide.3 Th i s  f e a t u r e  was suc- 

cess fu l l y  app l i ed  t o  t h e  p repa ra t i on  of 7 - ch l o ronuc leos ide (~ ) ,  which was smoothly converted t o  7- 

chloro-3-(B-_D-ribofuranosyl)-3H-imidazo[4,5-bJpyridine(~), a key in te rmed ia te  t o  1-deazaadenosine(k) 
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Table Uv and Pmr Spectra of lm idazo[4 ,5 -apyr id ines  

hwater 
max (") 

).lNHCl O.lNNa0 

*2 Pmr chemical s h i f t ,  6 i n  ppm 
(coup l ing  cons tan t )  

H-2 H-5 H-6 H-7 CH, H-1' H-2' H-3' H-4' H-5' 

*2 PMr Spectra were measured i n  chloroform-d except  those of t h e  unpro tec ted  nucleosides,  J, and 

l ,  which were taken i n  d imethyl  su l fox ide-d6 ;  s i gna l s  are designated as  singlet), d(doub le t ) ,  

dd(doub1e doub le t ) ,  t ( t r i p l e t ) ,  q (qua r t e t ) ,  and m(mul t ip1e t ) .  



Thus, the react ion  o f  (t, 15.1 mnoles) w i t h  phosphoryl ch lo r i de (2  m1, 21.6 mmoles) i n  chloroform 

(100 ml )  i n  the presence of molecular sieves 4A(40 g) a t  30" f o r  18 h l e d  t o  t h e  predominant fo r -  

mation o f  a ch lor ina ted nucleoside(2).  whose anomeric pro ton s igna l  i n  pmr appeared a t  comparatively 

downfield(see Table) suggesting t h a t  the  ch lo r i de  atom was introduced i n  the  v i c i n i t y  o f  the  anomeric 

proton, t h a t  i s ,  a t  the p o s i t i o n  7. Treatment of (2) w i t h  mercuric bromide(1 eq.) i n  t h e  presence 

o f  m ( 1  eq.) i n  re f l ux ing  toluene f o r  24 h gave r i s e t o  a t ransglycosylated product(@8(65.3%, based 

on 2 )  which was deacetylated w i t h  methanolic ammonia a t  room temperature t o  af ford 7-chloro-3-(0-l)- . 

ribofuranosyl)-3H-imidazo[4,5-bJpyridine(~)(90%), mp 199-201". Physical  p rope r t i es  of ( l )  were sub- 

s t a n t i a l l y  i d e n t i c a l  w i t h  those of the reported. 5b 

7-Amino-3-(~-~-ribofuranosyl)-3H-imidazo[4,5-~pyridine(l-deazaadenosine, k ) ,  mp 251-252: was 

obtained from ( l ) (1 .87 g )  by t reatment w i t h  hydrazine hydrate ( 17 ml)  under n i t rogen atmosphere a t  

90' f o r  1 h fo l lowed by Raney Nickel(61.5%). 

Uv and pmr spectra o f  the  nucleosides, synthesized here, and some r e l a t e d  N-methylated imidazo- 

[4 ,54]pyr id ine  are sumnarized i n  Table. 

The rou te  f o r  the  synthesis o f  (k) ,  ove ra l l  y i e l d  being about 20%, i n v o l v i n g  a couple of new 
5 

r e a c t i o n s ( $ - p  Q) was found t o  be much super ior  t o  t h a t  reported. 

This research was supported by a grant - in -a id  f o r  special  p r o j e c t  from the M i n i s t r y  of Edu- 

cat ion,  Science, and Culture, Japan. 
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o r  nitromethane an equimolar mixture of the isomers may be obtained,  whereas i n  r e f l u x i n g  toluene 

thermodynamically more s t a b l e  product may be t h e  3-glycosyl isomer(0) .  4 

AcO OAc 

Ac 

( 0 )  
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