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The title compound, C21H24O2, contains four rings. The

cyclohexadienone ring is planar, the cyclohexane and cyclo-

hexene rings adopt chair and sofa conformations, respectively,

while the cyclopentene ring adopts an envelope conformation.

Weak intermolecular C—H� � �O hydrogen bonding helps to

stabilize the crystal structure.

Comment

Pregna-1,4,9(11),16-tetraene-3,20-dione derivatives are inter-

mediates in the synthesis of steroid agents (Conrow, 1999;

Boivin et al., 1992; Rondinone et al., 1992). The title

compound, (I), is an intermediate in the synthesis of 21-chloro

steroids (Annen et al., 1982; Wuts et al., 1993). The structure

determination of (I) was carried out in order to determine the

molecular conformation.

The molecular structure of (I) is shown in Fig. 1. The

cyclohexadienone ring is planar. The cyclohexane ring adopts

a chair conformation, the cyclohexene ring adopts a sofa

conformation and the cyclopentane ring adopts an envelope

conformation. Intermolecular weak C—H� � �O hydrogen

bonding is observed in the crystal structure (Table 1).

Figure 1
The molecular structure of (I), shown with 40% probability displacement
ellipsoids (arbitrary spheres for H atoms).



Experimental

Compound (I) was supplied by Yier Weizhiyang Pharmaceutical Co.

Ltd, China. Single crystals were obtained by slow crystallization from

methanol–dichloromethane (1:1 v/v) at room temperature.

Crystal data

C21H24O2

Mr = 308.40
Orthorhombic, P212121

a = 6.6433 (19) Å
b = 11.278 (4) Å
c = 22.951 (8) Å
V = 1719.6 (10) Å3

Z = 4
Dx = 1.191 Mg m�3

Mo K� radiation
� = 0.08 mm�1

T = 293 (2) K
Chunk, colorless
0.42 � 0.36 � 0.32 mm

Data collection

Rigaku R-AXIS RAPID
diffractometer

! scans
Absorption correction: none
17000 measured reflections

2267 independent reflections
1393 reflections with I > 2�(I)
Rint = 0.036
�max = 27.4�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.039
wR(F 2) = 0.124
S = 1.11
2267 reflections
212 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.055P)2

+ 0.1715P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.14 e Å�3

��min = �0.15 e Å�3

Extinction correction: SHELXL97
Extinction coefficient: 0.026 (3)

Table 1
Hydrogen-bond geometry (Å, �).

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

C19—H19C� � �O1i 0.96 2.55 3.505 (4) 173
C21—H21B� � �O2ii 0.96 2.58 3.524 (5) 170

Symmetry codes: (i) x� 1
2;�y þ 3

2;�z; (ii) x� 1
2;�yþ 3

2;�zþ 1.

Methyl H atoms were placed in calculated positions, with C—H =

0.96 Å, and torsion angles were refined [Uiso(H) = 1.5Ueq(C)]. Other

H atoms were placed in calculated positions, with C—H = 0.93–

0.98 Å, and refined in riding mode, with Uiso(H) = 1.2Ueq(C). In

the absence of significant anomalous scattering effects, Friedel

pairs were merged; the absolute configuration of (I) was not deter-

mined.

Data collection: PROCESS-AUTO (Rigaku, 1998); cell refine-

ment: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/

MSC, 2004); program(s) used to solve structure: SIR97 (Altomare et

al., 1999); program(s) used to refine structure: SHELXL97 (Shel-

drick, 1997); molecular graphics: ORTEP-3 for Windows

(Farrugia,1997); software used to prepare material for publication:

WinGX (Farrugia, 1999).

The authors are grateful to Mr Jian-Ming Gu in the

Analysis Center of Zhejiang University for providing analysis
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