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The reaction of sulphuryl chloride with carbohydrates has been extensively 
stucliedl. However, the only reported studies with hexofuranoid derivatives are those 
involving the D-fructofuranosyl moiety of sucrose%? and 1,2:5,6diGisopropylidene- 
o?D-ghrcofuranose4. Recently, Jones et aL5 have reported on the reaction of sulphuryl 
chloride with methyl a- and PD-ribo- and -D-xylo-furanosides. We now describe the 
reaction of sulphuryl chloride with methyl /I-D-glucofuranosidurono6,3-lactone, 1,2-U- 
isopropylidene-cu-D-glucofuranurono-6,3-lactone, and 1,2-O-isopropylidene~.-D-gluco- 
furanose. 

The experimental procedure used was as follows. To the cooled (below -40”) 
solution of the carbohydrate (10 g) in dry chloroform (80 ml) and dry pyridine (8 ml for 
every 5 ml of sulphuryl chloride required), sulphuryl chloride (5 ml for every hydroxyl 
group present) was added dropwise, with vigorous stirring. After storage for 2 h below 
-4O”, the reaction mixture was stirred for a further 2 h at O”, and then kept at room 
temperature until t.l.c. revealed the presence of a single, major compound, when it was 
diluted with chloroform end worked-up as previously described6. In another experiment, 
1,2-O-isopropylidene-e+D-glucofuranose was treated as described above and the mixture 
was then heated for 16 h at 50° before being worked-up. The results of these reactions 
are given in Table I. 

Compounds 1,3, and 4 were dechlorosulphated with methanolic sodium iodide 
in the usual way. Table II lists the dechlorosulphated products and their physical 
constants. The n.m.r. spectra of 1,2, and 5 all showed H-5 as a singlet, at T 5.73 (CD&), 
5.88 [(cw*w 9 
indicate’** 

and 5.73 (CDCle), respectively; in each case, J4,e was zero. These data 
that 1,2, and 5 have the L-id0 configuration, and are consistent with the 

inversion of configuration that occurs when a chlorosulphate group is replaced by chloride. 
Furthermore, the n.m_r_ data for 2 and 5 resemble closely those reported for the 
respective bromo analogues’ . The structure of 6, and hence 3, follows from the conversion 
of 6 into the known 3,5-diacetateF, and from its conversion into 6-chloro_Qdeoxy-D- 
glucose {rnp. 133-134O, [ulD +102.8 (2 min) + +52.8” (150 min) (c 1.0, water))“. In 
addition,the n-m-r. data obtained for the diacetate coincide with those reported”. 

The mm-r. spectrum (CD&) of the dichloro derivative 7 contained doublets 
for H-l and H-2 at r 3.95 and 5.38, respectively (Jl,z 4 Hz), signals for H-6 and H-6’ at 
T 5.95-6.1, and a l-proton singlet (OH) at 7 7.28; the remaining resonances (H-3,4,5) 



T
A

B
L
E

 I 
2
 

R
E

A
C

T
IO

N
 O
F 

FU
R

A
N

O
ID

 D
E

R
IV

A
T

IV
E

S W
IT

H
 SU

L
I’

H
U

R
Y

L
 C
H

L
O

R
ID

E
 

St
ar

ti
ng

 co
m

po
un

d 
P

ro
du

ct
 

(a
) A

t 
ro

om
 t

em
pe

ra
tu

re
 

M
et

hy
l @

-I
I-

gl
uc

of
ur

an
os

id
ur

on
o-

6,
3-

la
ct

on
e 

1,
2-

0G
ls

op
ro

py
lid

en
e~

-D
-g

lu
co

fu
ra

nu
ro

no
- 

6,
3-

la
ct

on
e 

1,
2*

0I
so

pr
op

yl
id

en
e-

cu
-D

-g
lu

co
fu

ra
no

se
 

(b
) A

t 
50

” 
1,

2-
0I

so
pr

op
yl

id
en

ec
u-

D
-g

lu
co

fu
ra

no
se

 

M
et

hy
l 5

.c
hl

or
o-

S-
de

ox
yc

+L
- 

id
of

ur
an

os
id

ur
on

o-
6,

3-
la

ct
on

c 
2.

ch
lo

ro
su

lp
ha

te
 (1

) 
5~

ld
or

o-
5~

de
ox

y-
l,2

-D
is

o-
 

pr
op

yl
id

en
e+

G
id

of
ur

an
ur

on
&

 
6,

3?
la

ct
on

e (
2)

 
W

hl
or

~6
-d

eo
xy

-1
,2

-0
is

o-
 

pr
op

yl
id

en
e-

ar
D

-g
lu

co
fu

ra
no

se
 

3,
5-

dl
i(

cl
llo

ro
su

lp
ha

te
) (3
) 

5,
6-

D
ic

hl
or

@
5,

6-
di

de
ox

y-
1,

2-
 

Q
is

op
ro

py
lid

en
e~

lid
of

ur
an

os
e 

3.
ch

lo
ro

su
lp

ha
te

 (4
p 

SO
-6

0 
-1

1.
0 

10
2-

10
4 

70
-8

0 
+

48
,7

 
13

7-
13

9 

75
-8

5 
-4

1.
1 

56
- 

57
.5

 

aF
or

 s
ol

ut
io

ns
 in

 c
hl

or
of

or
m

. b
hi

s 
pr

od
uc

t w
as

 co
nt

am
in

at
ed

 w
ith

 a 
sm

al
l p

ro
po

rt
io

n 
of

 3
, 

an
d 

w
as

 is
ol

at
ed

 in
 7

0%
 y

ie
ld

 a
s t

he
 

cr
ys

ta
lli

ne
, d

ec
hl

or
os

ul
ph

at
ed

 pr
od

uc
t. 



PRELIMINARY COMMUNICATION c3 

TABLE II 

DECHLOROSULPHATION OF CHLOROSULPHATED FURANOID DERIVATIVES - 

Starting compound Product full UP. 
(degee@ (de$ees) 

Methyl 5-ehlord-deoxy- -87.0 
arGidofuranosidurono-6,3- 
lactone (5) 
6-c!hloro-6-deoxy-1,2-0is~ -11.8 
propylidene+D-&cofuranose (66) 
5,6-Dicbloro_5&dideoxy- -18.7 
1,2-&sopro ylidene-&l- 

2 idofuranos (7) 

137-139 

78- 79 

112-114 

OFor solutions in methanol for 5 and 7, and chloroform for 6. bDecomposes slowly at room 
temperature, but is stable as the acetate, m.p. 93-94O. 

were overlapped and occurred at T 5.47-5.65. Addition of trichloroacetyl isocyanate to 
the solution resulted in the appearance of a l-proton singlet at T 1 .l due to the NH of the 
resulting carbamate. Furthermore, H-3 and H-4 gave a pair of coupled doublets at T 4.6 
and 5.4, respectively ($a,4 2.7 Hz). The deshielding of H-3 by -0.9 p.p.rn. rndicates that 
the free hydroxyl group in 7 is located at C-3, and therefore that the second cbloro group 
is attached to C-5. The assumed L-ido configuration for 7 is consistent with the inversion 
of configuration that occurs when a chlorosulphate group is replaced by chloride. All of the 
crystalline products listed gave elemental analyses consistent with the structures assigned. 
All of the dechlorosulphated products formed crystalline acetates. 
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