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Reaction of methyl pentofuranosides with sulfuryl chloride 
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Department of Chemistry, Queen’s University, Kingston, Ontario K7L 3N6 [finada) 
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Although there exists considerable literature on the reaction of sulky1 
chloride (SO1 Cl*) with carbohydrates’ , the only studies with a furanoid derivative that 
have been documented are those involving the fructose moiety of sucrose53. In the 
present Comm-Jnication, preliminary results of an investigation of the reaction of sulfuryl 

chloride with methyl pentofuranosides are described. Under the particular conditions 
employed, the reaction provides a convenient method for the preparation of 5chlorod- 
deoxypentoses. 

The experimental procedure for the reactions with sulfur-y1 chloride was as 
follows. To a cooled (Dry Ice-acetone) solution of the methyl pentofuranoside (1.7 g, 
10 mmole) in dry pyridine (8 ml) and chloroform (20 ml) was added sulfuryl chloride 
(4 ml, 30 mmole) dropwise, with stirring. Cooling was continued for an additional 2 h, 

and then the reaction mixture was stirred for a further 1 h at 0”. The mixture was diluted 
with chloroform (150 ml), and the solution was washed successively with water, 3% 
hydrochloric acid, 5% sodium hydrogen carbonate solution, and water, dried (magnesium 
sulfate), and evaporated. The mixture of chlorosulfation products was resolved by 
chromatography on silica gel. The products were dechlorosulfated in the usual manner4 
by treatment of a solution of the carbohydrate chlorosulfate in methanol with sodium 
iodide in aqueous methanol. 

The results with methyl ar (and P)-D-ribofuranosides and methyl (Y (and o)-D-xylo- 
furanosides are given in Table I. All of the products listed gave elemental analyses consistent 
with the assigned structures. It is noteworthy that, under the particular conditions em- 
ployed, only 5-chloro-5-deoxy derivatives were obtained; the formation of dichlorodideoxy 
compounds was not observed. 

* On leave corn the Department of Chemistry, University of Warsaw, Warsaw (Poland). 
t Resent address: Department of Chemistry, University of Rhodesia, Salisbury (Rhodesia). 



TA
BL

E I
 

R
E

A
C

T
IO

N
 O
F 

M
E

T
H

Y
L

 PE
N

T
O

FU
R

A
N

O
SI

D
E

S W
IT

H
 SU

L
FU

R
Y

L
 C
H

L
O

R
ID

E
 

St
ar

ti
ng

 co
m

po
un

d 
C

hl
or

os
ul

jii
ti

or
t d

at
a 

P
ro

du
ct

 
(%

) 
(d

eg
re

es
) 

a 
F&

ee
s)

 
Y

ie
ld

 
[a

jD
 

M
et

hy
l 5

.c
hl

or
o-

5.
de

ox
y-

D
-p

en
to

fu
ra

no
si

de
s 

C
om

po
un

d 
iC

’lD
 

m
p*

 
(d

eg
re

es
) 

(d
eg

re
es

) 
fg

fle
es

) 
b 

M
et

hy
l o

-P
ri

bo
fu

ra
no

si
de

 
m

et
hy

l 5
.c

hl
or

o-
S-

de
ox

y-
 

c&
ri

bo
fu

ra
no

si
de

 2
,3

- 
di

(c
hl

or
os

ul
fa

te
) 

m
et

hy
l o

-D
si

bo
fu

ra
no

si
dc

 
2,

3,
5-

tr
i(

ch
lo

ro
su

lf
at

e)
 

M
et

hy
l p

-D
-r

ib
of

ur
an

os
id

e 
m

et
hy

l 5
.c

hl
or

oJ
-d

eo
xy

- 
p-

D
-r

ib
of

ur
an

os
id

e 2,
3-

 
di

(c
hl

or
os

ul
fa

te
) c

 

M
et

hy
l c

Y
_D

-x
yl

of
ur

an
os

id
e 

M
et

hy
l p

D
-x

yl
of

ur
an

os
id

e d
 

m
et

hy
l 5

.c
hl

or
@

fi
-d

eo
xy

- 
cu

-D
-x

yl
of

ur
an

os
id

e 2,
3-

 
di

(c
hl

or
os

ul
fa

te
) 

m
et

hy
l o

l-
D

-x
yl

of
ur

an
os

id
e 

2,
3,

5-
tr

i(
ch

lo
ro

su
lf

at
e)

 

59
 

+
88

 
11

5-
11

6 

6 
+

10
1 

55
-5

6 

10
0 

+
36

 
78

.5
-7

9.
5 

53
 

-1
5 

73
.5

-7
4.

5 

13
 

-5
1 

11
3-

11
4 

m
et

hy
l S

-c
hl

or
o-

5.
 

-1
9 

99
-1

12
/0

,3
 t

or
r 

de
ox

yo
-D

er
ib

of
ur

- 
an

os
id

e 

m
et

hy
l S

-c
hl

or
*S

- 
de

ox
y$

-D
-r

ib
of

ur
- 

an
os

id
e 

-6
5 

69
.5

-7
0.

5 

m
et

hy
l 5

.c
hl

or
o-

5.
 

+
24

 
73

.5
-7

4 
de

ox
po

-D
-x

yl
of

ur
- 

an
os

id
e 

m
et

hy
l S

-c
hl

or
o-

5-
 

-1
02

 
11

5-
11

8/
0.

3 
to

rr
 

de
ox

y-
p-

D
-x

yl
of

ur
- 

an
os

id
e 

e 
O

pt
ic

al
 ro

ta
tio

ns
 w

er
e m

ea
su

re
d w

ith
 a

 P
er

ki
n-

E
lm

er
 M

od
el

 14
1 

po
la

ri
m

et
er

 in
 c

hl
or

of
or

m
 (c

 N
 l)

, 
ex

ce
pt

 fo
r t

ha
t o

f 
m

et
hy

l 5
.c

hl
or

o-
5.

de
ox

y-
tr

-D
-x

yl
of

ur
an

os
id

e,
 

w
hi

ch
 w

as
 m

ea
su

re
d i

n 
m

et
ha

no
l. h

 M
ic

ro
di

st
ill

at
io

ns
 w
er

e 
pe

rf
or

m
ed

 w
ith

 a
 B

&
hi

 h
ea

tin
g b

lo
ck

. C
 T

hi
s p

ro
du

ct
 w

as
 is

ol
at

ed
 im

m
ed

ia
te

ly
 af

te
r t

he
 re

ac
tio

n 
m

ix
tu

re
 

ha
d b

ee
n 

ke
pt

 fo
r 

2 
h 

at
 -7

8’
. 

d 
In

 th
is

 c
as

e,
 th

e 
m

ix
tu

re
 of

 c
hl

or
os

ul
fa

tio
n p

ro
du

ct
s w

as
 no

t r
es

ol
ve

d,
 bu

t, 
on

 d
ec

hl
or

os
ul

fa
tio

n,
 m

et
hy

l 5
.c

hl
or

o-
Se

de
ox

y$
D

-x
yl

o-
 

fu
ra

no
si

de
 w

as
 ob

ta
in

ed
 in

 2
7%

 yi
el

d 
(b

as
ed

 on
 m

et
hy

l p
D

-x
yl

of
ur

an
os

id
e)

. 



Cl6 PRELIMINARY COMMUNICATION 

ACKNOWLEDGMENTS 

The authors are grateful to the National Research Council of Canada for their 
generous f&M support of this work. They also thank Dr. I. Szczerek for some prelim- 
inary studies. 

REFEKENCES 

1 W. k Szarek, A&an Cidohyd Brem Biochem, 28 (1973) 225. 
2 P. D. Bragg, 3. K. N. Jones, and J. C Turner, Om 1 Chem, 37 (1959) 141~2. 
3 J. M. Ballard, L. Hough, and A. C. Richardson, Chem Comnuin., (1972) 1097; 

J. M. Ballard, L. Hough, A. C Richardson, and P. H. Fairclough,X Chem Sot PerkinI, (1973) 1524. 
4 H. J. Jennings and J. K. N. Jones, Cm. L Chem. 41(1963) 1151; B. T. Lawton, W. A. Szarek, and 

J. K. N. Jones, Gzrbohyd. Res.. 14 (1970) 255. 


