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In the title compound, C24H34O5, the cyclohexane rings adopt

chair conformations while the cyclohexene ring is in a half-

chair conformation. Both five-membered rings adopt envelope

conformations.

Comment

Drospirenone is a novel progestogen with antimineralo-

corticoid and anti-androgenic activity. In our attempt to

synthesize drospirenone, the title compound, (I), was obtained

as an intermediate from the corresponding ketone by stereo-

selective reduction with lithium tri-tert-butoxyalumino-

hydride. We report here the crystal structure of (I).

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

Csp3—Csp3 bond lengths in the steroid nucleus lie in the range

1.492 (6)–1.559 (5) Å. The C5 C6 distance of 1.323 (5) Å is

indicative of a double bond. All these distances are in close

agreement with those in similar steroid structures (Rende &

Trotter, 1974; Grochulski & Wawrzak, 1989).

As seen in Fig. 1, rings A and C adopt chair conformations.

Ring B adopts a half-chair conformation, with atoms C8 and

C9 deviating from the C5–C7/C10 plane by 0.309 (8) and

�0.439 (8) Å, respectively. Ring D is in an envelope confor-

mation; the deviation of atom C13 from the C14–C17 plane is

0.567 (6) Å. The three-membered ring (C15/C1/C22) makes

an angle of 63.3 (3)� with the C14–C17 plane. The dioxalane

ring adopts an envelope conformation, with atom C23 at the

flap position. The dihedral angle between the C14–C17 and

O4/O5/C17/C24 planes is 79.9 (2)�.

Except for two weak intramolecular C—H� � �O interactions

(Table 1), no other hydrogen bonds are found in the crystal

structure of (I).

Experimental

3�-Acetoxy-17,17-ethylenedioxy-15�,16�-methylene-5-androsten-7-

one was obtained from Mr Pan, Jiubang Chemistry Corporation Ltd.,



Shanghai, China. Compound (I) was synthesized according to a

literature method by reducing the above ketone with lithium tri-tert-

butoxyaluminohydride (Bittler et al., 1984). Single crystals of (I)

suitable for X-ray diffraction study were obtained by slow evapora-

tion of an acetone solution.

Crystal data

C24H34O5

Mr = 402.51
Orthorhombic, P212121

a = 10.049 (3) Å
b = 11.550 (3) Å
c = 18.149 (7) Å
V = 2106.5 (11) Å3

Z = 4
Dx = 1.269 Mg m�3

Mo K� radiation
� = 0.09 mm�1

T = 293 (2) K
Prism, colourless
0.50 � 0.40 � 0.35 mm

Data collection

Enraf–Nonius CAD-4
diffractometer

!/2� scans
Absorption correction: none
2307 measured reflections
2165 independent reflections

1415 reflections with I > 2�(I)
Rint = 0.016
�max = 25.2�

3 standard reflections
frequency: 60 min
intensity decay: none

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.044
wR(F 2) = 0.120
S = 1.12
2165 reflections
267 parameters
H atoms treated by a mixture of

independent and constrained
refinement

w = 1/[�2(Fo
2) + (0.0425P)2

+ 0.9275P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.28 e Å�3

��min = �0.17 e Å�3

Extinction correction: SHELXL97
(Sheldrick, 1997)

Extinction coefficient: 0.0097 (11)

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

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

C12—H12A� � �O5 0.97 2.51 2.857 (5) 101
C18—H18A� � �O4 0.96 2.38 2.774 (6) 104

The hydroxyl H atom was found in a difference Fourier map and

refined with an O—H distance restraint of 0.82 (2) Å. The other H

atoms were placed in calculated positions and refined using a riding

model, with C—H = 0.96–0.98 Å and Uiso(H) = 1.2 (or 1.5 for methyl

H) times Ueq(C). In the absence of significant anomalous dispersion

effects, Friedel pairs were merged before the final refinement. The

absolute stereochemistry of the title compound was known from the

synthetic route (Bernstein et al., 1957).

Data collection: CAD-4 EXPRESS (Enraf–Nonius, 1994); cell

refinement: CAD-4 EXPRESS; data reduction: XCAD4, PSI and

EAC in CAD-4 EXPRESS; program(s) used to solve structure:

SHELXS97 (Sheldrick, 1997); program(s) used to refine structure:

SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEP-3 for

Windows (Version 1.05; Farrugia, 1997)’; software used to prepare

material for publication: SHELXL97.
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Figure 1
The structure of (I), showing 50% probability displacement ellipsoids. H
atoms have been omitted.


