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In the title compound, C23H29N3O10S, the hexapyranosyl ring

adopts a chair conformation with all the substituents in

equatorial positions. The molecules are linked by CÐH� � �S
interactions into ribbons parallel to the a axis and two

additional intermolecular CÐH� � �O interactions provide

further stability in a three-dimensional network.

Comment

Studies of carbohydrate-containing compounds have

increased signi®cantly in the last three decades, as they have

been found to have many interesting and useful biological

properties in addition to providing structural support and

energy-storing functions (Mao et al., 1995). N,N0-Disubstituted

thioureas are known to exhibit antiviral and herbicidal activ-

ities and to be active against tuberculosis (Li et al., 2001). We

have reported the structures of O-methyl and O-ethyl

N-(2,3,4,6-tetra-O-acetyl-�-d-glucopyranosyl)thiocarbamate

(Zhang et al., 2001) and N-(2,3,4,6-tetra-O-acetyl-�-d-gly-

cosyl)thiocarbamic benzoylhydrazine (Zhang et al., 2002). The

title compound, (I), was prepared and its structure is reported

here.

In (I), the bond lengths and angles are within normal ranges

(Allen et al., 1987) and are comparable with those in the

related compounds O-ethyl and O-methyl N-(2,3,4,6-tetra-O-

acetyl-�-d-glucopyranosyl)thiocarbamate (Zhang et al., 2001)

and O-methyl N-(2,3,4-tri-O-acetyl-�-d-xylopyranosyl)thio-

carbamate (Yang et al., 2004). The hexapyranosyl ring adopts a

chair conformation (Fig. 1), with atoms C10 and C13 deviating

by ÿ0.690 (1) and 0.695 (1) AÊ , respectively, from the mean

plane through atoms C11, C12, C14 and O8.

The thiosemicarbazone moiety is almost planar, the largest

deviation from the N1±N3/C8/C9 plane being 0.037 (3) AÊ for

atom S1. The aromatic ring (C1±C6) is twisted 21.6 (2)� from

this thiosemicarbazone plane. Each substituent attached to the

hexapyranosyl ring is planar, except for the acetoxyl fragment

connected to atom C21. Atom O10 is disordered over two

positions, with re®ned site occupancies of 0.47 (4) for O1A and

0.53 (4) for O1B. These O atoms (O10A and O10B) are

displaced in opposite directions from the O9/C21ÐC23 plane.

In the crystal structure of (I), the molecules are linked by

C11ÐH11A� � �S1 and C16ÐH16B� � �S2 interactions into

ribbons parallel to the a axis (Fig. 2). The packing is further

stabilized by two additional C18ÐH18C� � �O10B and C20Ð
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H20A� � �O3 interactions (Table 2), giving a three-dimensional

framework.

Experimental

For the preparation of the title compound, (I), solutions in DMF

of N-amino-N0-(2,3,4,6-tetra-O-acetyl-�-d-glucopyranosyl)thiourea

(4 mmol) and 4-methoxybenzaldehyde (4 mmol) were mixed and

stirred under re¯ux in an oil bath for 2 h. After ®ltration, the clear

colourless ®ltrate was left at room temperature and yielded single

crystals suitable for X-ray analysis.

All H atoms were positioned geometrically and treated as riding,

with CÐH distances in the range 0.93±0.98 AÊ and Uiso(H) =

1.2Ueq(C) or Uiso(H) = 1.5Ueq(C) for methyl H atoms.

Data collection: SMART (Siemens, 1996); cell re®nement: SAINT

(Siemens, 1996); data reduction: SAINT; program(s) used to solve

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

structure: SHELXTL; molecular graphics: SHELXTL; software used

to prepare material for publication: SHELXTL, PARST (Nardelli,

1995) and PLATON (Spek, 2003).
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Crystal data

C23H29N3O10S
Mr = 539.55
Orthorhombic, P212121

a = 8.7678 (5) AÊ

b = 17.6042 (9) AÊ

c = 17.9730 (9) AÊ

V = 2774.1 (3) AÊ 3

Z = 4
Dx = 1.292 Mg mÿ3

Mo K� radiation
Cell parameters from 6318

re¯ections
� = 1.5±27.4�

� = 0.17 mmÿ1

T = 293 (2) K
Block, yellow
0.24 � 0.14 � 0.13 mm

Data collection

Siemens SMART CCD area-
detector diffractometer

! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.960, Tmax = 0.978

35973 measured re¯ections

6318 independent re¯ections
2708 re¯ections with I > 2�(I)
Rint = 0.078
�max = 27.4�

h = ÿ11! 11
k = ÿ22! 22
l = ÿ23! 23

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.072
wR(F 2) = 0.216
S = 0.98
6318 re¯ections
345 parameters
H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.1011P)2]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.23 e AÊ ÿ3

��min = ÿ0.20 e AÊ ÿ3

Extinction correction: SHELXTL
Extinction coef®cient: 0.0038 (12)
Absolute structure: Flack (1983),

2757 Friedel pairs
Flack parameter = 0.14 (15)

Figure 1
The structure of (I), showing 50% probability displacement ellipsoids and
the atom-numbering scheme. H atoms are drawn as small spheres of
arbitrary radius.

Figure 2
Packing diagram of the title compound, showing the formation of ribbons
through hydrogen bonds (dashed lines) along the a axis.

Table 1
Selected geometric parameters (AÊ , �).

S1ÐC9 1.646 (5)
O8ÐC14 1.427 (6)
O8ÐC10 1.438 (5)
C10ÐC11 1.523 (7)

C11ÐC12 1.501 (6)
C12ÐC13 1.505 (7)
C13ÐC14 1.510 (7)

C10ÐN3ÐC9ÐN2 179.4 (4)
C10ÐN3ÐC9ÐS1 ÿ0.7 (7)
C15ÐO2ÐC11ÐC12 ÿ139.2 (4)
C15ÐO2ÐC11ÐC10 101.7 (5)
C17ÐO4ÐC12ÐC11 ÿ113.8 (5)

C17ÐO4ÐC12ÐC13 125.5 (5)
C19ÐO6ÐC13ÐC12 122.8 (5)
C19ÐO6ÐC13ÐC14 ÿ119.3 (6)
O8ÐC14ÐC21ÐO9 77.0 (5)
C13ÐC14ÐC21ÐO9 ÿ164.0 (4)

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

C11ÐH11A� � �S1i 0.98 2.77 3.713 (5) 162
C16ÐH16B� � �S1ii 0.96 2.85 3.682 (6) 146
C18ÐH18C� � �O10Biii 0.96 2.50 3.12 (3) 123
C20ÐH20A� � �O3iv 0.96 2.44 3.240 (9) 140

Symmetry codes: (i) 1
2� x; 1

2ÿ y;ÿz; (ii) xÿ 1
2;

1
2ÿ y;ÿz; (iii) 5

2ÿ x;ÿy; zÿ 1
2; (iv)

5
2ÿ x;ÿy; 1

2� z.
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