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The structure of the title compound, C18H18ClNO4, (I),

comprises twisted molecules that associate by an intermole-

cular CÐH� � �O close contact to one of the naphthoquinone O

atoms. The other naphthoquinone O atom and the Cl atom are

involved in intramolecular CÐH close contacts, while no

similar interactions are observed to the carbethoxy O atoms.

The ethyl C atoms are disordered over two sites.

Experimental

The title compound, (I), was prepared by Spa Contract Synthesis.

Crystals of (I) were grown from a methanol solution.

Crystal data

C18H18ClNO4

Mr = 347.78
Monoclinic, P21/c
a = 12.780 (3) AÊ

b = 16.931 (3) AÊ

c = 7.8532 (16) AÊ

� = 101.85 (3)�

V = 1663.1 (6) AÊ 3

Z = 4

Dx = 1.389 Mg mÿ3

Mo K� radiation
Cell parameters from 1591

re¯ections
� = 1.0±27.5�

� = 0.25 mmÿ1

T = 298 (2) K
Needle, orange
0.45 � 0.02 � 0.01 mm

Data collection

Enraf±Nonius KappaCCD area-
detector diffractometer

' and ! scans
Absorption correction: multi-scan

(SORTAV; Blessing, 1995)
Tmin = 0.895, Tmax = 0.998

9954 measured re¯ections

2802 independent re¯ections
1040 re¯ections with I > 2�(I)
Rint = 0.118
�max = 25.0�

h = ÿ14! 15
k = ÿ20! 19
l = ÿ9! 9

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.055
wR(F 2) = 0.154
S = 0.92
2802 re¯ections
238 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0586P)2]

where P = (Fo
2 + 2Fc

2)/3
(�/�)max < 0.001
��max = 0.19 e AÊ ÿ3

��min = ÿ0.22 e AÊ ÿ3

Extinction correction: SHELXL97
Extinction coef®cient: 0.0073 (15)
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Table 1
Hydrogen-bonding geometry (AÊ , �).

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

C8ÐH8� � �O1i 0.93 2.51 3.285 (6) 141
C32ÐH322� � �O4 0.97 2.31 2.852 (6) 115
C36ÐH361� � �Cl2 0.97 2.70 3.026 (5) 100

Symmetry code: (i) 2ÿ x;ÿy;ÿz.

X-ray intensity data were measured with the maximum possible

exposure time per frame (120 s) without overloading the detector due

to background scatter. In addition, due to the very small size of the

crystal, the rotating anode generator was operated at full power and

equipped with a capillary lined collimator in order to increase inci-

dent X-ray intensity at the crystal position. However, even with this

con®guration the number of observed data was low and the resultant

data(observed)/parameter ratio is 4.75. The large Rint value (> 0.10)

may be due to a slight misalignment of the crystal in the X-ray beam.

There is a positional disorder of the ethyl C atoms. A split-site model

was applicable and it was assumed that there are two possible sets of

positions C39A/C40A and C39B/C40B with 50% probability each.

The geometry of O38ÐC39AÐC40A and O38ÐC39BÐC40B was

restrained to be similar by the SAME instruction, and the displace-

ment parameters of C39 and C40 (both A and B) were restrained to

be nearly isotropic by the ISOR instruction of SHELXL97 (Shel-

drick, 1997). All H atoms were included in the re®nement at calcu-

lated positions as riding models with CÐH set to 0.93 (Ar-H), 0.96

(CH3), 0.97 AÊ (CH2) and 0.98 AÊ (CH).

Data collection: DENZO (Otwinowski & Minor, 1997) and

COLLECT (Hooft, 1998); cell re®nement: DENZO and COLLECT;

data reduction: DENZO and COLLECT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); software used to prepare

material for publication: SHELXL97.

The authors thank the EPSRC National Crystallography

Service (Southampton).
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Figure 1
The molecular con®guration and atom numbering scheme for (I),
showing 50% probability ellipsoids. There is positional disorder of the
ethyl group, C39 and C40.
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