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2-Acetamido-N-benzyl-1,4-imino-1,2,4-
trideoxy-L-ribitol

The relative configuration of the stereocentres in a potential
hexosaminidase inhibitor, C;4;H;)N,O;, prepared from
D-lyxonolactone, has been established using X-ray crystal-
lographic techniques.

Comment

Imino sugars, analogues of carbohydrates with the O atom of
the ring replaced by an N atom, are a family of both natural
products and synthetic materials which inhibit glycosidases;
several such compounds have considerable therapeutic
potential (Watson et al., 2001; Asano et al., 2000; Winchester &
Fleet, 2000). For example, the natural product deoxy-
nojirimycin, (1), is an inhibitor of a range of a-glucosidases
and its derivatives have been shown to possess antiviral
activity (Stiitz, 1999); several related pyrrolidines, (2), are also
potent inhibitors of a-glucosidases, although structure—activity
relationships are not easily predictable (Asano ef al., 2005; Yu
et al., 2004; Scofield et al, 1986). The synthetic N-acetyl-
glucosamine analogue, (3), is a powerful hexosaminidase
inhibitor (Fleet et al., 1986; Boshagen et al., 1987); such inhi-
bitors have potential as anticancer agents (Woynarowska et al.,
1992) and for the treatment of other diseases (Liu et al., 2004).
By analogy with the glucosidase inhibitors, (2), a synthetic
programme towards a series of diastereomeric pyrrolidines,
(4), has led to the preparation of the potential hexosaminidase
inhibitor, (5). While the absolute configuration of (5) is
established by the use of p-lyxonolactone, (6), as the starting
material, ambiguity in the relative configuration of the nitro-
gen substituent was removed by X-ray -crystallographic
analysis.
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Experimental

The title compound was crystallized by cooling a warm solution in
acetonitrile, forming clear block-like crystals.

Crystal data

Ci4H0N,05
M, =264.32
Monoclinic, P2L

D,=1267 Mgm™
Mo Ko radiation
Cell parameters from 1415

a=68912 (3) A reflections
b =73504 (3) A 0 =1-27°
c=13.6824 (6) A u=0.09 mm™*
B =90.822 (2)° T=19K

V = 69298 (5) A’
Z=2

Block, colourless
0.20 x 0.20 x 0.10 mm
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Figure 1
The molecular structure of the title compound, with displacement
ellipsoids drawn at the 50% probability level.

Figure 2

Packing diagram, viewed down the b axis. The crystal structure consists of
strongly hydrogen-bonded ribbons of molecules along the b axis, held
together by a mixture of hydrogen bonding along the a axis and weaker
intermolecular interactions. Hydrogen bonds are represented as dotted
lines.

Figure 3

View of the strong hydrogen-bonding network in one of the ribbons
running parallel to the b axis. Hydrogen bonds are represented as dotted
lines.

Data collection

Nonius KappaCCD diffractometer 1681 independent reflections

 scans 1499 reflections with I > 20(I)
Absorption correction: multi-scan Rine = 0.020
(DENZO/SCALEPACK; Ornax = 27.5°
Otwinowski & Minor, 1997) h=-8—38
Tnin = 0.98, Trax = 0.99 k=-9—>38
2636 measured reflections I=—-17— 17

Refinement

Refinement on F?
R[F? > 20(F%)] = 0.034

+ 30.875(x) + 12.9T5(x)
+ 3.03T4(x)], where x = Fo/Fpax
wR(F?) = 0.086 and Tj(x) are Chebychev poly-
S =0.89 nomials (Watkin, 1994; Prince,
1673 reflections 1982)
172 parameters (A/0) max < 0.001
H-atom parameters constrained Apmax =023 ¢ A_3
w=[1 — (Fy — F)*360%(F,)] Apmin = —020e A3

[33.1Ty(x) + 52.7T1(x)

Table 1

Hydrogen-bond geometry (A, °).

D—H A D—H H--A DA D-H--A
N7—H8---019' 0.84 214 2.958 (2) 167
O19—H15-- -Oﬁ_" 0.93 1.85 2.708 (2) 153
06—H17---09" 0.80 1.89 2.685 (2) 168

Symmetry codes: (i) x,y —1,2; (il) —x+ 1,y +4, —z +1; (i) x — 1, y, z.

All H atoms were observed in a difference electron-density map.
The hydroxy and amide H atoms were refined freely, whilst the others
were refined with slack restraints to optimize the geometry. They
were all then made to ride on their parent atoms, with C—H distances
of 0.96-1.00 A and Uiso(H) = 1.2Uq(parent). In the absence of
significant anomalous scattering effects, Friedel pairs were merged;
the absolute configuration is known from the synthesis. Eight low-
angle reflections were omitted from the refinement because they
appeared to be obscured by the beamstop.

Data collection: COLLECT (Nonius, 1997); cell refinement:
DENZO/SCALEPACK (Otwinowski & Minor, 1997); data reduc-
tion: DENZOISCALEPACK; 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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