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In the title compound, C20H30O9S, (III), both six-membered

rings adopt chair conformations, placing H3 and the

2-sulfonyloxy group in the antiperiplanar arrangement

required for an E2 reaction. However, unlike other

�-mannopyranoside-2-sulfonates, the 2-O-tri¯uoromethyl-

sulfonyl (tri¯uoromethanesulfonate) derivative, (II), under-

went an SN2 displacement with an azide ion to give methyl

(20R,30R)-2-azido-2,6-dideoxy-3,4-O-(20,30-dimethoxybutane-

20,30-diyl)-�-l-glucopyranoside, (IV), in preference to the E2

reaction.

Comment

Bimolecular nucleophilic (SN2) displacements on �-hexo-

pyranoside 2-sulfonates are notoriously dif®cult to effect with

charged nucleophiles (Richardson, 1969). Elimination reac-

tions tend to be favoured with �-mannopyranoside 2-sulfon-

ates (Binkley & Binkley, 1997) and are sometimes

accompanied by more deep-seated rearrangements (Vos et al.,

1984; Barnes et al., 1996).

We reasoned that SN2 displacements on a bicyclic 2-sul-

fonate, such as (II), stood a much better chance of success

since the incipient 2,3-double bond at the ring junction would

introduce appreciable torsional strain in the transition state of

the competing E2 reaction. The butane-3,4-diacetal, (I), is
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accessible through the seminal work of Ley's group (Hense et

al., 1997; Ley et al., 1997) and is readily transformed into the 2-

sulfonates (II) and (III). Sulfonate (II), an oil, reacted readily

with sodium azide in dimethylformamide at 343 K to give,

principally, the azide (IV). An extremely labile (minor)

product of this reaction was identi®ed as the 2,3-unsaturated

sugar, (V), by 1H NMR spectroscopy. (III) and (IV) are

crystalline. The structure of (III) is reported here; that of (IV)

is given in the following paper (Barnes et al., 2002).

(III) did not react with sodium azide in DMF, even at 423 K.

The p-toluenesulfonate group at C2 would be much less

reactive than the OSO2CF3 group in (II). In addition, there

will be some stabilization of (III) from the close approach of

the methyl H atom H16c to the centroid of the phenyl ring

(3.237 AÊ ). The presence of the sulfonate group made it

possible to determine the absolute con®guration of (III) by

Flack's method (Flack, 1983). Fig. 1 shows that, as expected,

(III) retains the con®guration of (I). The same is presumably

true of (II). Comparison with the structure of (IV) (Barnes et

al., 2002) shows that in (IV) the original con®guration is

preserved at all centres except for inversion of the con®g-

uration at the reaction centre C2. Thus the hoped for SN2

displacement had occurred. In (III), the torsion angle O2Ð

C2ÐC3ÐH3 is 172.6(1)�, only slightly displaced from the

ideal antiperiplanar arrangement favoured by E2 eliminations

(Eliel & Wilen, 1994). In (IV), the torsion angles N11ÐC2Ð

C3ÐH3 are 61.02(4) and 62.64(4)�, showing the change in

con®guration at C2. There are no unusual bond lengths or

angles in either structure.

Experimental

(III) was prepared conventionally from (I). Analysis of (III), found: C

53.69, H 6.74, S 7.31%; calculated: C 53.80, H 6.77, S 7.18%. [�]D

ÿ121� (c = 1, MeOH). Crystals from diethyl ether/hexane.

Crystal data

C20H30O9S
Mr = 446.50
Orthorhombic, P212121

a = 8.7709 (3) AÊ

b = 14.0181 (10) AÊ

c = 18.1744 (13) AÊ

V = 2234.6 (2) AÊ 3

Z = 4
Dx = 1.327 Mg mÿ3

Mo K� radiation
Cell parameters from 9970

re¯ections
� = 3.0±28.3�

� = 0.19 mmÿ1

T = 150 (2) K
Needle, colourless
0.25 � 0.10 � 0.05 mm

Data collection

Nonius KappaCCD area-detector
diffractometer

' and ! scans
9970 measured re¯ections
5177 independent re¯ections
3591 re¯ections with I > 2�(I)

Rint = 0.058
�max = 28.3�

h = ÿ9! 9
k = ÿ18! 18
l = ÿ24! 24

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.069
wR(F 2) = 0.122
S = 1.09
5177 re¯ections
278 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0139P)2

+ 2.7542P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.007
��max = 0.31 e AÊ ÿ3

��min = ÿ0.33 e AÊ ÿ3

Absolute structure: Flack (1983)
Flack parameter = 0.00 (12)

All H atoms were introduced at calculated positions as riding

atoms (CÐH = 0.97±0.98 AÊ ), with a displacement parameter equal to

1.2 (CH) or 1.5 (CH3) times that of the parent atom. On the basis of

2259 Friedel pairs, ®nal re®nement allowed the fraction contribution

of the inverted enantiomer to vary (Bernardinelli & Flack, 1985;

Flack, 1983), the absolute structure parameter quoted being the

re®ned value of this contribution.

Data collection: DENZO (Otwinowski & Minor, 1997) and

COLLECT (Hooft, 1998); cell re®nement: DENZO and COLLECT;

data reduction: DENZO and COLLECT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

PLUTON92 (Spek, 1992) and PLATON92 (Spek, 1992); software

used to prepare material for publication: SHELXL97.
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Figure 1
The structure of (III), showing 50% probability displacement ellipsoids.
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