
organic papers

o940 Kamlakar Avasthi et al. � C18H22N8O2S2 DOI: 10.1107/S1600536802013211 Acta Cryst. (2002). E58, o940±o941

Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

Disappearance of inter-and intramolecular stacking
due to one-atom addition in `propylene-linker' in a
pyrazolo[3,4-d]pyrimidine-based flexible molecule

Kamlakar Avasthi,a Sheikh M.

Farooq,a Ashoke Sharonb and

Prakas R. Maulikb*

aMedicinal Chemistry Division, Central Drug

Research Institute, Lucknow 226 001, India, and
bMolecular & Structural Biology Division,

Central Drug Research Institute, Lucknow

226 001, India

Correspondence e-mail:

maulik_prakas@yahoo.com

Key indicators

Single-crystal X-ray study

T = 293 K

Mean �(C±C) = 0.003 AÊ

R factor = 0.036

wR factor = 0.101

Data-to-parameter ratio = 14.2

For details of how these key indicators were

automatically derived from the article, see

http://journals.iucr.org/e.

# 2002 International Union of Crystallography

Printed in Great Britain ± all rights reserved

In the crystal structure of 1,10-(butane-1,4-diyl)bis(5-methyl-6-

methylthio-4,5-dihydro-1H-pyrazolo[3,4-d]pyrimidin-4-one),

C18H22N8O2S2, (6), the pyrazolo[3,4-d]pyrimidine rings do not

show any inter- or intramolecular stacking due to aromatic

�±� interactions. There is a crystallographic inversion centre

at the midpoint of the central CÐC bond of the chain linking

the two ring systems.

Comment

Interactions between aromatic units play a signi®cant role in

chemistry (Hunter et al., 2001), crystal engineering (Desiraju,

1995) and biology. Recently, we have reported a convenient

synthesis of 1-[3-(4-methoxy-6-methylthio-4,5-dihydro-1H-

pyrozolo[3,4-d]pyrimidin-1-yl)propyl]-5-methyl-6-methylthio-

4,5-dihydro-1H-pyrazolo[3,4-d]pyrimidin-4-one, (1), 1-[3-

(4-methoxy-6-methylthio-4,5-dihydro-1H-pyrazolo[3,4-d]pyri-

midin-1-yl)butyl]-5-methyl-6-methylthio-4,5-dihydro-1H-

pyrazolo[3,4-d]pyrimidin-4-one, (2), and 1,10-(1,3-propane-

diyl)bis(5-methyl-6-methylthio-4,5-dihydro-1H-pyrazolo-

[3,4-d]pyrimidin-4-one), (3) (Avasthi et al., 1998).

X-ray crystallographic studies (Maulik et al., 1998) on the

`propylene-linker' compound, (1), show the presence of inter-

and intramolecular stacking. However, compound (2), which

has one extra methylene group in its linker, shows only

intermolecular stacking (Maulik et al., 2000). Additionally, the

symmetrical compound, (3), which is isomeric with compound

(1), also shows inter- and intramolecular stacking (Maulik et

al., 1998). Robustness of the U-motif, formed as a result of

Received 16 July 2002

Accepted 22 July 2002

Online 31 July 2002

CDRI communication No.

6319.



intramolecular stacking in compound (3), has been further

established by X-ray studies on compounds (4) and (5)

(Avasthi et al., 2001, 2002), which are ethyl and benzyl analogs

of compound (3). Compounds (1) and (2) form a unique pair,

demonstrating convincingly that, for intramolecular stacking,

the `trimethylene linker' (propylene linker) is favoured over

the tetramethylene linker. Thus, it was of interest to see if 1,10-
(butane-1,4-diyl)bis(5-methyl-6-methylthio-4,5-dihydro-1H-

pyrazolo[3,4-d]pyrimidin-4-one, (6), also has a similar rela-

tionship with compound (3). The synthesis of compound (6)

has been described previously (Avasthi et al., 1998).

The conformation of (6) is shown in Fig. 1. The asymmetric

unit contains one-half of (6), the other half being related by a

centre of symmetry at the midpoint of the central CÐC bond

of the chain linking the two ring systems. The angle at the

centre of the bridge (C13ÐC14ÐC14i) is 113.3 (2)�

(symmetry code as in Fig. 1). The pyrazolo[3,4-d]pyrimidine

rings are nearly planar [maximum deviation = ÿ0.022 (1) AÊ

for C5]. The crystal structure does not show any intramole-

cular stacking (torsion angle C13ÐC14ÐC14iÐC13i =

180.0�), con®rming an earlier conclusion drawn on the basis of
1H NMR analysis (Avasthi et al., 1998). In addition, this

molecule adopts a fully extended conformation, unlike the

isomeric compound, (2), most likely due to the absence of

intermolecular stacking. In conclusion, the X-ray structure of

compound (6), together with the X-ray structure of compound

(3), form a unique pair, differing by only one methylene group,

but showing the disappearance of inter- and intramolecular

stacking in (6), compared with the propylene-linker

compound, (3); this once again highlights the signi®cance of

`propylene linkers' for intramolecular stacking (Leonard,

1979).

Experimental

Compound (6) was synthesized as described in the literature (Avasthi

et al., 1998). Diffraction quality crystals were obtained by slow

evaporation of a benzene±methanol solution at room temperature.

Crystal data

C18H22N8O2S2

Mr = 446.56
Triclinic, P1
a = 7.433 (1) AÊ

b = 8.117 (1) AÊ

c = 9.646 (1) AÊ

� = 71.43 (1)�

� = 72.43 (1)�

 = 71.36 (1)�

V = 509.6 (1) AÊ 3

Z = 1
Dx = 1.455 Mg mÿ3

Mo K� radiation
Cell parameters from 38

re¯ections
� = 4.9±18.9�

� = 0.30 mmÿ1

T = 293 (2) K
Block, colourless
0.30 � 0.25 � 0.18 mm

Data collection

Bruker P4 diffractometer
�±2� scans
Absorption correction: none
2453 measured re¯ections
1966 independent re¯ections
1699 re¯ections with I > 2�(I)
Rint = 0.018
�max = 26.0�

h = ÿ8! 1
k = ÿ9! 9
l = ÿ11! 11
3 standard re¯ections

every 97 re¯ections
frequency: 60 min
intensity decay: none

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.036
wR(F 2) = 0.101
S = 1.05
1966 re¯ections
138 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0492P)2

+ 0.1328P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.23 e AÊ ÿ3

��min = ÿ0.23 e AÊ ÿ3

H atoms were treated as riding, with CÐH distances of 0.93 (CH)

or 0.97 (CH3).

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

XSCANS; data reduction: XSCANS; program(s) used to solve

structure: SHELXTL-NT (Bruker, 1997); program(s) used to re®ne

structure: SHELXTL-NT; molecular graphics: SHELXTL-NT; soft-

ware used to prepare material for publication: SHELXTL-NT.
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Figure 1
Displacement ellipsoid plot (50% probability), showing the molecular
structure of (6) with the atomic labelling scheme. [Symmetry code: (i)ÿx,
1 ÿ y, 1 ÿ z.]
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