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The relative stereochemistry of the title compound,

C16H22N4O2, a key intermediate in the synthesis of 3-deoxy

imino sugars, was firmly established by X-ray crystallographic

analysis. The absolute configuration was inferred from the

starting material, d-galactose. There are no unusual crystal

packing features.

Comment

The reaction of calcium hydroxide with d-galactose has been

shown to generate 3-deoxy-d-galactono-1,4-lactone, (1),

directly (Whistler & BeMiller, 1963; Kiliani & Kleeman, 1884),

the stereochemistry of which has been determined by X-ray

crystallographic analysis (Punzo et al. 2006). The 3-deoxy

sugar (1) has great potential as a building block for the

synthesis of complex highly functionalized targets. It has been

utilized in the synthesis of carnitine (Bols et al., 1992) and

hydroxylated azepanes (Anderson et al., 2000) and could

prove useful in the synthesis of bulgecinines (Bashyal et al.,

1987; Chavan et al., 2005; Khalaf & Datta, 2004) and other

highly substituted prolines and pyrrolidines. Polyhydroxylated

nitrogen heterocycles, known as imino sugars, are an impor-

tant class of glycosidase inhibitor (Watson et al., 2001; Asano

et al., 2000). The title compound, (4), is a key intermediate in

the synthesis of 2-acetamido-3-deoxy imino sugars.

The absolute stereochemistry of (4) was known from the

use of d-galactose as the starting material. The conversion of

(2) to (4) involved nucleophilic dispacement at both C2 and

C4 of the sugar. The X-ray crystal structure (Fig. 1) showing

the relative configuration of (4) thus establishes that both

nucleophilic displacements occurred with inversion of

configuration.

There are no unusual bond lengths or angles. As is common

with these materials, the azide group is non-linear [N13—

N14—N15 = 173.5 (3)�]. There are no short intermolecular

contacts (Fig. 2), nor evidence of �–� interactions between the

phenyl groups.

Experimental

The side-chain diol in (1) was protected as an acetonide and the

remaining free hydroxyl group was esterified with methanesulfonyl



chloride. Nucleophilic displacement of the resulting methane-

sulfonate ester (2) with sodium azide generated the azide (3) in good

yield. Reduction of the lactone to the diol with lithium borohydride

and activation of both hydroxyl groups with methanesulfonyl

chloride followed by a double nucleophilic displacement reaction

with benzylamine generated the 3-deoxy imino sugar (4) (Chesterton

et al., 2006). The final product was recrystallized from dichloro-

methane to give colourless needles [m.p. 305–307 K; [�]D
18
�48.3 (c

0.76 in acetone)].

Crystal data

C16H22N4O2

Mr = 302.38
Monoclinic, P21

a = 9.6539 (4) Å
b = 6.3289 (3) Å
c = 13.4942 (7) Å
� = 103.577 (2)�

V = 801.44 (7) Å3

Z = 2
Dx = 1.253 Mg m�3

Mo K� radiation
� = 0.09 mm�1

T = 150 K
Needle, colourless
0.80 � 0.20 � 0.10 mm

Data collection

Nonius KappaCCD diffractometer
! scans
Absorption correction: multi-scan

(DENZO/SCALEPACK,
Otwinowski & Minor, 1997)
Tmin = 0.71, Tmax = 0.99

7271 measured reflections
1833 independent reflections
1254 reflections with I > 2�(I)
Rint = 0.064
�max = 30.1�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.044
wR(F 2) = 0.100
S = 0.86
1833 reflections
199 parameters

H-atom parameters constrained
w = 1/[�2(F 2) + (0.05P)2 + 0.1P],

where P = [max(Fo
2,0) + 2Fc

2]/3
(�/�)max < 0.001
��max = 0.41 e Å�3

��min = �0.36 e Å�3

In the absence of significant anomalous scattering, Friedel pairs

were merged and the absolute configuration assigned from the

starting material. The relatively large ratio of minimum to maximum

corrections applied in the multi-scan process (1:1.45) reflect changes

in the illuminated volume of the crystal. These were kept to a

minimum and were taken into account (Görbitz, 1999) by the multi-

scan inter-frame scaling (DENZO/SCALEPACK; Otwinowski &

Minor, 1997). The H atoms were all located in a difference map, but

those attached to C atoms were repositioned geometrically. The H

atoms were initially refined with soft restraints on the bond lengths

and angles to regularize their geometry [C—H = 0.93–0.98 Å and

Uiso(H) = 1.2–1.5Ueq(parent atom)], after which the positions were

refined with riding constraints.

Data collection: COLLECT (Nonius, 2001); cell refinement:

DENZO/SCALEPACK (Otwinowski & Minor, 1997); data reduc-

tion: DENZO/SCALEPACK; program(s) used to solve structure:

SIR92 (Altomare et al., 1994); program(s) used to refine structure:

CRYSTALS (Betteridge et al., 2003); molecular graphics:

CAMERON (Watkin et al., 1996); software used to prepare material

for publication: CRYSTALS.
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Figure 1
The title compound with displacement ellipsoids drawn at the 50%
probability level. H atoms are shown as spheres of arbitary radius.

Figure 2
A projection down the b axis of the title structure. There are no unusually
short intermolecular contacts. Curiously, there are no �–� interactions
between the phenyl groups.
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