
organic papers

Acta Cryst. (2006). E62, o969–o971 doi:10.1107/S1600536806004223 Sánchez Rodrigo et al. � C24H32N4O13 o969

Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

4-N-Acetylamino-5-[N-acetyl-N-(tetra-O-
acetyl-b-D-glucopyranosyl)amino]-1,3-
dimethyluracil

Adolfo Sánchez Rodrigo,a

Manuel Nogueras Montiel,a

Justo Cobo,a John N. Lowb and

Christopher Glidewellc*

aDepartamento de Quı́mica Inorgánica y

Orgánica, Universidad de Jaén, 23071 Jaén,

Spain, bDepartment of Chemistry, University

of Aberdeen, Meston Walk, Old Aberdeen

AB24 3UE, Scotland, and cSchool of Chemistry,

University of St Andrews, Fife KY16 9ST,

Scotland

Correspondence e-mail: cg@st-andrews.ac.uk

Key indicators

Single-crystal X-ray study

T = 120 K

Mean �(C–C) = 0.004 Å
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The title compound, C24H32N4O13, crystallizes with two

molecules in the asymmetric unit. These have very similar

conformations, and each contains an intramolecular N—

H� � �O hydrogen bond. There are no significant intermolecular

interactions.

Comment

The title compound, (I), has been prepared for use as an

intermediate in the synthesis of nucleoside analogues with

potential antitumour or antiviral applications.

Compound (I) crystallizes with two independent molecules

(Fig. 1) in the space group P21, and the two molecules have

very similar conformations. In the glucopyranose rings, the

ring-puckering parameters (Cremer & Pople, 1975) in mol-

ecules 1 and 2 (containing N11 and N31 respectively, Fig. 1)

are, for the atom sequences (O25, C21–C25) and (O45, C41–

C45), � = 3.5 (2) and 4.5 (2)�, respectively, and ’ = 104 (4) and

342 (3)�, respectively: thus each ring has an almost perfect

chair conformation, for which the ideal value of � is zero.

The conformation adopted by all the substituents exocyclic

to these chair rings are again similar for the two molecules, as

shown by the leading torsion angles (Table 1), but the differ-

ences between them are sufficient to preclude any additional

symmetry. The bond distances within the uracil rings are also

very similar for the two molecules.

In each molecule there is a single intramolecular N—H� � �O

hydrogen bond (Table 2), forming an S(7) motif (Bernstein et

al., 1995), and these interactions may have an influence on the

overall molecular conformations.

There are no significant direction-specific intermolecular

interactions.

Experimental

Crystals of compound (I) were prepared according to a published

procedure (Melgarejo Sampedro et al., 1982).
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Crystal data

C24H32N4O13

Mr = 584.54
Monoclinic, P21

a = 8.8490 (1) Å
b = 17.8429 (2) Å
c = 18.3058 (2) Å
� = 103.7830 (8)�

V = 2807.11 (6) Å3

Z = 4

Dx = 1.383 Mg m�3

Mo K� radiation
Cell parameters from 6642

reflections
� = 2.9–27.5�

� = 0.11 mm�1

T = 120 (2) K
Block, colourless
0.22 � 0.20 � 0.18 mm

Data collection

Bruker–Nonius KappaCCD
diffractometer

’ and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 2003)
Tmin = 0.954, Tmax = 0.980

46614 measured reflections

6642 independent reflections
5791 reflections with I > 2�(I)
Rint = 0.037
�max = 27.5�

h = �11! 10
k = �22! 23
l = �23! 23

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.035
wR(F 2) = 0.087
S = 1.08
6642 reflections
755 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0458P)2

+ 0.4658P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.25 e Å�3

��min = �0.27 e Å�3

Table 1
Selected geometric parameters (Å, �).

N11—C12 1.382 (3)
C12—N13 1.386 (3)
N13—C14 1.376 (3)
C14—C15 1.361 (3)
C15—C16 1.449 (3)
C16—N11 1.400 (3)

N31—C32 1.368 (4)
C32—N33 1.396 (3)
N33—C34 1.374 (3)
C34—C35 1.362 (3)
C35—C36 1.448 (3)
C36—N31 1.389 (3)

C15—C14—N14—C141 �116.1 (2)
C15—N15—C21—C22 �35.7 (3)
C22—C21—N15—C151 151.98 (19)
C21—C22—O22—C221 129.62 (18)
C22—C23—O23—C231 �150.68 (18)
C23—C24—O24—C241 104.9 (2)
C24—C25—C26—O26 61.3 (3)
C25—C26—O26—C261 �136.4 (2)

C35—C34—N34—C341 �120.4 (2)
C35—N35—C41—C42 �27.7 (3)
C42—C41—N35—C351 145.74 (19)
C41—C42—O42—C421 132.84 (19)
C42—C43—O43—C431 �146.41 (19)
C43—C44—O44—C441 100.1 (2)
C44—C45—C46—O46 49.3 (3)
C45—C46—O46—C461 �124.2 (2)

Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

N14—H14� � �O25 0.88 2.00 2.787 (3) 148
N34—H34� � �O45 0.88 2.06 2.867 (2) 152

All H atoms were located in difference maps, and then treated as

riding atoms with distances C—H = 0.98 (CH3), 0.99 (CH2) or 1.00 Å

(CH), and N—H = 0.88 Å, and with Uiso(H) = 1.2Ueq(C,N) or

1.5Ueq(methyl C). In the absence of significant anomalous scattering,

the Flack (1983) parameter was indeterminate (Flack & Bernard-

inelli, 2000); hence, the Friedel equivalents were merged prior to the

final refinements. The absolute configuration was assigned by refer-

ence to the known configuration of the chiral starting material. There

is evidence for considerable libration of the acetyl groups bonded to

O26 and O46.

Data collection: COLLECT (Hooft, 1999); cell refinement:

DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduc-

tion: DENZO and COLLECT; program(s) used to solve structure:

OSCAIL (McArdle, 2003) and SHELXS97 (Sheldrick, 1997);

program(s) used to refine structure: OSCAIL and SHELXL97

(Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003); soft-
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Figure 1
One of the two independent molecules of compound (I), viz. molecule 1,
showing the atom-labelling scheme. Displacement ellipsoids are drawn at
the 30% probability level.

Figure 2
One of the two independent molecules of compound (I), viz. molecule 2,
showing the atom-labelling scheme. Displacement ellipsoids are drawn at
the 30% probability level.



ware used to prepare material for publication: SHELXL97 and

PRPKAPPA (Ferguson, 1999).

X-ray data were collected at the EPSRC X-ray Crystal-

lographic Service, University of Southampton, England. The

authors thank the staff for all their help and advice. ASR,

MNM and JC thank the Consejerı́a de Innovación, Ciencia y

Empresa (Junta de Andalucı́a, Spain) and the Universidad de

Jaén for financial support.
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