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Displacements on Furanoid Systems: Stepwise Introductions of Azide 
Functions into Methyl Pentofuranosides 
By JEANINE CLEOPHAX, S. D. GERO,* and J. HILDESHEIM 

(Institut de Chimie des Substances Naturelles, C.N.R.S., 9l-Gif-sur-Yvette, France) 

As part of a programme1 directed towards the 
introduction of a variety of functional groups into 
tetrahydrofuranoid derivatives with the aim of 
preparing modified nucleosides with biological 
activity, we report the introduction of nitrogen- 
containing functional groups into methyl pento- 
furanosides. The introduction of one, two and 
three azido-functions into the tetrahydrofuranoid 
system has recently been accomp1ished.l 

The direct displacement of secondary sul- 
phonates located in a pyranoside ring has been 
used previously for the successful introduction of 
four nitrogen-containing functions.2 Surprisingly 
few examples, however, of the preparation of 
multiple nitrogen-containing functions have thus 

far been reported in tetrahydrofuranoid deriva- 
tives.3 

It is known,4 that S,2 displacement on a 
cyclopentyl ring is 10-100 times faster than on 
a cyclohexyl ring; therefore i t  seemed of con- 
siderable chemical and biological interest to 
investigate the direct displacement of the tetra- 
hydrofuranoid sulphonates by azide ion. 

Recentlys i t  was shown that a monoazido- 
compound (11) could be readily obtained from 
methyl 2,3,5-tri-O-toluene-~-sulphonyl-~-~-ribo- 
furanoside.5 The monoazide (11) upon treatment 
with sodium azide in dimethylformamide for 2 hr. 
at 145' gave the diazido-compound (111) (46%), 
[aID -56" (c, 0.65, CHCl,), characterized as the 
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crystalline di-N-benzoyl derivative (IV), m.p. 
173.5-175", [a], -79.2" (c, 0-65, CHC1,). The 
identical diazido-compound (111) could also be 
obtained directly from the methyl 2,3,5-tri-O- 
toluene-@sulphonyl-/3-D-ribofuranoside (I) by 
treatment with sodium azide in dimethylformamide 
for 2.5 hr. a t  145". The structure of the diazide 
(111) was also supported by its n.m.r. spectrum; 
the signal a t  T 5-13 ( J l , 2  2 c./sec.) is in accord 
with the trans relationship of the hydrogens on 
C-1 and C-2. 

When the diazide (111) was treated with 
methanolic hydrazine hydrate and Raney nickel,' 
followed by direct benzoylation of the product, a 
compound, analyzed as methyl 2,Ci-dibenzamido- 
2,3,5-trideoxy-/3-~-threo-pentofuranoside (VI) , m.p. 

having a molecular ion peak in the mass spectrum 
at m / e  354, was obtained. It was concluded that 
the expected epimine (V) had been hydrogenolysed 
during the reaction, resulting in the formation of 
(VI) (cf. ref. 8). The C-1 hydrogen by virtue of 
spin coupling to the one adjacent hydrogen on C-2 

161-163", [a]D -23.5" (C, 0.68, CHClJ, and 

CH,"HR CH2*NHR 

QMe k"" 
N.1 (VII)  N: ( V I I I ,  

R =  COPh 

(cis) gave a doublet centred a t  r 5-02 (jl,2 4.5 
c./sec.) ; this is consistent only with structure 

The expected methyl 5-benzamido-2,3-benzoyl- 
epiniino-2,3,5- trideoxy-/3-~-lyxofuranoside (V) 
could be obtained in 61% yield from the diazido- 
compound (111) by treatment with lithium 
aluminium hydride, followed by direct benzoyla- 
tion. The mass spectrum of (V) possessed the 
correct molecular ion peak a t  m/e 352 and the 
fragmentation pattern was in accord with the 
presence of an epimino-ring in the molecule. In  
addition when the epimine was treated under the 
same conditions (methanolic hydrazine hydrate 
and Raney nickel) used to produce the diamino- 
trideoxy-compound (VI) from (111), this same 
substance (VI) could be isolated. The formation 
of the latter suggests that hydrogenolysis of the 
epimine ring even if formed would occur under 
these reducing conditions. 

The introduction of a third nitrogen-containing 
function into this series of compounds was 
accomplished by treatment of the epimine (V) 
with sodium azide in dimethylformamide. Two 
products were formed (separable by silica gel 
column chromatography) in the ratio 1.8 to 1.0, 
to which, on the basis of comparison of optical 
rotation with similar pairs of  structure^,^ we 
tentatively assign the structures methyl 3-azido- 
2,+5-dibenzamido-2 , 3, S-trideoxy-P-~-arabino- 
furanoside (VII), (54.7%) m.p. 158-160", [aID 
- 4 O  (c, 1-56 CHCl,) and methyl 2-azido-3,5- 
dibenzamido-2,3,5-trideoxy-/3-~-xylofuranoside 

(c, 0.95, CHCl,), respectively. 
Satisfactory elemental analyses have been 

obtained for all the compounds described. 
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(VI). 

(VIII), (29.3%) m.p. 193-196", [a]D -130" 
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