organic papers

Acta Crystallographica Section E
Structure Reports
Online

ISSN 1600-5368

Guo-Chun Ma, Hui-Min Liu and
Wen-Qin Zhang*

Department of Chemistry, Tianjin University,
Tianjin 300072, People’s Republic of China

Correspondence e-mail: wqzhang@tju.edu.cn

Key indicators

Single-crystal X-ray study
T=293K

Mean a(C-C) = 0.003 A

R factor = 0.054

WR factor = 0.130
Data-to-parameter ratio = 16.8

For details of how these key indicators were
automatically derived from the article, see
http://journals.iucr.org/e.

© 2004 International Union of Crystallography
Printed in Great Britain — all rights reserved

5-Ethoxy-5-(1-hydroxyethyl)-1-methyl-
pyrrolidin-2-one

In the title compound, CoH7;NOs;, the pyrrolidine ring is
almost planar, in contrast with the classical envelope
conformation observed in other pyrrolidine-containing deri-
vatives. The enantiomers are joined into a centrosymmetric
dimer by complementary intermolecular O—H- - -O hydrogen
bonds between the hydroxyl and carbonyl groups.

Comment

Pyrrolidone derivatives are important pharmaceutical agents
(Sasaki et al., 1988). Some pyrrolidone derivatives serve as
potential inhibitors of prostate cancer cell growth (Qiao ef al.,
2001) and also as potent inhibitors of HIV-1 protease
(Kazmierski et al., 2002). Some derivatives, such as 5-alkoxyl-
2-pyrrolidones, have been used as perfumes, cosmetics and
food additives. In order to study the properties of these
compounds, we have synthesized several new pyrrolidone
derivatives by photolysis of succinimides, and we present here
the crystal structure of one of them, the title compound, (I).
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Due to conjugation between atom N1 and the C1=O1
bond, the pyrrolidine ring of (I) is almost planar, with a mean
deviation from the plane of 0.0144 (3) A (Fig. 1), which is in
contrast with the classical envelope conformation observed in
other pyrrolidine-containing derivatives (Thamotharan et al.,
2003; Zheng & Li, 2003). Atoms C7, 02, C4, C5 and O3 form a
zigzag chain.

In the crystal structure of (I), strong intermolecular
hydrogen bonds [O---O 2.732 (3) A and O—H---0 174 3)°]
between the hydroxyl and carbonyl groups link the enantio-
mers of (I) into a centrosymmetric dimer (Fig. 2).

Experimental

The title compound was prepared by the photolysis of N-methyl-
succinimide in ethanol. A solution of 1.0 g of N-methylsuccinimide in
100 ml ethanol was irradiated under a 254 nm low-pressure mercury
lamp for 17 h, and then concentrated. The product was isolated by
column chromatography. Single crystals of (I) suitable for X-ray
analysis were grown from a solution in ethyl acetate (m.p. 393-
395 K). Spectroscopic analysis: IR (KBr, v, em™): (1677, s, C=0),
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Figure 1

A view of the molecular structure of (I), showing the atom-labelling
scheme. Displacement ellipsoids are drawn at the 30% probability level
and H atoms are shown as small spheres of arbitrary radii.

(3287, s, OH); "H NMR (CDCls, 8, p.p.m.): 1.12 (m, 6H), 1.84 (m, 1H),
2.09-2.34 (m, 3H), 2.63 (s, 3H), 2.93 (s, 1H), 3.03 (m, 1H), 3.34 (m,

1H), 3.82 (m, 1H).

Crystal data

CyH,;NO;

M, = 187.24
Monoclinic, P2, /c
a=7188(2) A
b=17363 (5) A
c=8297(2) A

B = 93267 (5)°
V =1033.8 (5) A®
Z=4

Data collection

Bruker SMART CCD area-detector
diffractometer

¢ and w scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tnin = 0.971, Thax = 0.991

5897 measured reflections

Refinement

Refinement on F?

R[F? > 20(F?)] = 0.054

WwR(F?) = 0.130

§=1.02

2122 reflections

126 parameters

H atoms treated by a mixture of
independent and constrained
refinement

Table 1

Selected geometric parameters (A, °).
N1—Cl 1.333 (3)
N1—C4 1.461 (2)
o1-Cl 1225 (2)
Cl1—-N1-C4 114.92 (16)
C4—02-C7 116.73 (15)
01—C1—N1 1253 (2)
C4—N1-C1-01 177.35 (19)
C4—N1—-C1—-C2 -3.0(2)

D, =1203Mgm™

Mo Ko radiation

Cell parameters from 848
reflections

6 =2.4-24.8°

©n =0.09 mm~

T=2932)K

Block, colourless

0.20 x 0.14 x 0.10 mm

1

2122 independent reflections
1362 reflections with I > 20(I)
Rine = 0.031

Omax = 26.5°
h=-9—38
k=-21—-18
[=-10— 8

w = 1/[0*(F,?) + (0.0493P)*
+0.2892P]

where P = (F,” + 2F.%)/3

(A1) max < 0.001

APmax = 015¢ A7

APmin = —012¢ A3

Extinction correction: SHELXL97
(Sheldrick, 1997)

Extinction coefficient: 0.011 (3)

02—C4 1.416 (2)
03-Cs 1417 (3)
N1—-Cl—C2 109.03 (18)
02—C4—N1 11049 (15)
02—C4—C5 104.17 (16)
C7—02—C4—C5 179.87 (17)
02—C4—C5-03 176.80 (16)

Figure 2
A view of the packing in (I), with the hydrogen bonds shown as dashed
lines.

Table 2 .

Hydrogen-bonding geometry (A, °).

D—H---A D—H H---A D---A D—H---A
03—H3..-01' 091 (4) 1.83 (4) 2732 (3) 174 (3)

Symmetry code: (i) —x,1 —y, 1 —z.

H3 was found in a difference map and refined freely. All other H
atoms were positioned geometrically and refined as riding, with O—
H = 091A and C—H = 096-098 A, and with U,(H) =
1.2U.q(parent) for OH, CH and CH, H atoms, or 1.5Uq(parent) for
CH; H atoms.

Data collection: SMART (Bruker, 1997); cell refinement: SMART;
data reduction: SAINT (Bruker, 1997); program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
SHELXTL (Bruker, 1997); software used to prepare material for
publication: SHELXTL.
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