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Abstract

In the title compound, C,7H40O4, the presence of a
double bond between C2 and C3 forces ring A to adopt
a 10,543 half-chair conformation. The B, C and F rings
have chair conformations, as is usual in this type of
compound. The D ring adopts a 133,14a half-chair
conformation and the E ring a C223,03« half-chair
conformation. The A/B ring junction is cis and the B/C
and C/D ring junctions are both trans.

Comment

The steroidal alkenes are appropriate intermediates for
introducing into the steroidal nucleus the oxygenated
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functions typical of many families of biologically active
steroids, such as ecdysteroids and brassinosteroids.
This paper reports the crystal structure of (25R)-53-
hydroxyspirost-2-enone, (I), used as an intermediate
in the synthesis of brassinosteroids, which have been
widely used as precursors of plant growth (Grove,
Spencer & Rohwedder, 1979).

This X-ray analysis does not determine the absolute
stereochemistry, which was known from chemical evi-
dence. The studied compound was synthesized starting
from (25R)-33-hydroxyspirost-5-ene (Schwartz, Juhasz
& Coltea, 1984) and the synthesis only affects rings A
and B; there was no change in the chiral centres.

The presence of a double bond between C2 and C3
forces ring A to adopt a 10,583 half-chair conformation;
a C, axis intercepts the C2—C3 and C5—C10 bonds
with asymmetric parameters (Duax, Weeks & Rohrer,
1976) AC,(C2—C3) = 8(1), AC«(C3) = 13(1) and
AC,(C1) = 37(1)°. The average of the dihedral angles
is 30(1.5)°. The B, C and F rings, as usual in this
kind of compound (Pfeiffer, Kutschabsky, Kretschmer,
Collect & Adam, 1985), have chair conformations. The
F ring has a highly symmetrical chair conformation with
all asymmetry parameters below 5.3°. The D ring has
a 133,14« half-chair conformation (Altona, Geise &
Romers, 1968). The E ring has a C223,03« half-chair
conformation. The A/B ring junction is cis and the B/C
and C/D ring junctions are both rrans. Bond distances
and angles are close to expected values. The O1 atom of
the hydroxyl group is synclinal to the C19 atom of the
methyl group and is almost eclipsed with respect to atom
02 of the carbonyl group. There is an intramolecular
hydrogen bond between the H atom of the hydroxyl

Fig. 1. Plot showing the atomic numbering scheme of (I). Displace-
ment ellipsoids are shown at the 50% probability level for non-H
atoms and H atoms have been omitted for clarity.
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group and O2 of the carbonyl group. The packing of
the molecules is assumed to be mainly dictated by van
der Waals forces. The closest intermolecular contact
between non-H atoms is 3.64 (1) A for C21---C26.

Experimental

The title compound was synthesized from (25R)-33-hydroxy-
spirost-5-ene (diosgenin). Acetylation, epoxidation and oxida-
tion with Jones’ reagent are the early steps of the procedure
(Schwartz et al., 1984). The ketone was stirred with methanol
and sodium carbonate under reflux for 30 min. The result-
ing compound was tosylated and dehydrotosylated to give the
alkene. Crystals suitable for X-ray analysis were obtained by

slow evaporation of an ethanol solution.

Crystal data

C27H4004

M, = 428.59
Monoclinic

P2, .
a=11667(2) A
b=7182(4) A
c=14337(3) A

B=97612)°
V=11908(7) A®
Z=2

D, =1.195Mg m~3
D, not measured

Data collection

Enraf-Nonius CAD-4
diffractometer

w—26 scans

Absorption correction:
empirical via ¥ scan

(Sheldrick, 1990)

Tmin = 0.971, Trax = 0.999
4172 measured reflections
4026 independent reflections
1432 reflections with

1> 20(])

Refinement

Refinement on F?

RIF? > 20(F*)] = 0.070

wR(F%) = 0.333

S =0.986

4023 reflections

285 parameters

H atoms: see below

w = U[o2(F2) + (0.1344P)°

+ 2.2491P]

where P = (F2 + 2FA/3

(A/0)max = 0.031

Apmax = 0238 ¢ A7?

Apmin = —0252 e A3

Extinction correction:
SHELXL93 (Sheldrick,
1993)

Mo K radiation

A =0.71069 A

Cell parameters from 25
reflections

f =5-15°

g =0.078 mm™"

T=2932)K

Prismatic

0.4 x 04 x 0.1 mm

Colourless

Rin = 0.059

Omax = 29.98°

h=-16 — 16
=—1—10

1=0—-20

2 standard reflections
every 200 reflections
frequency: 60 min
intensity decay: 3.1%

Extinction coefficient:
0.008 (4)

Scattering factors from
International Tables for
Crystallography (Vol. C)

Absolute configuration: this
X-ray analysis does not
determine the absolute
stereochemistry, which
was known from chemical
studies; 16 Friedel
pairs were used in the
refinement (Flack, 1983)

Flack parameter = —2 (5)

Cy7H4004

Table 1. Selected geometric parameters (A, °)
cl—C2 1.48(2) C5—C6 1.536 (14)
C1—CI10 1529(13)  C5—CI0 1.564 (13)
C2—C3 133(2) Cc6—02 1.214(12)
C3—C4 1.47(2) C9—CI0 1.562 (1)
C4—C5 1518(14)  Cl10—CI9 1.510(12)
C5—01 1.418(10) -
C2—C1—C10 1150(1)  01—C5—C10 108.2 (8)
Cc3—C2—Cl 1239(14)  C19—C10—CI 108.8 (9)
C2—C3—C4 121.8(13)  C19—C10—CS 110.5(7)
C3—C4—C5 1142(12)  C1—C10—C5 106.1(7)
01—C5—C4 108.3 (8)

C10—C1—C2—C3 225(18) C3—C4—C5—CI0  —40.0(12)
C1—C2—C3—C4 -3 C2—C1—C10—C5 ~46.3(11)
C2—C3—C4—C5 119(19)  C4—C5—C10—Cl 56.1(10)

Table 2. Hydrogen-bonding geometry (A, °)

D—H---A D—H H---A D-A D-H.A
O1—H1.--02 0.94 (10) 22501 2.622(12) 103 (8)

All H-atom positions were calculated and refined as a riding
model, except for the hydroxy HIl atom on Ol which was
located on a difference Fourier map and refined freely.

Data collection: CAD-4 FExpress (Enraf-Nonius, 1993).
Cell refinement: CAD-4 Fxpress. Data reduction: MolEN
(Fair, 1990). Program(s) used to solve structure: SHELXTL-
Plus (Sheldrick, 1990). Program(s) used to refine structure:
SHELXL93 (Sheldrick, 1993). Molecular graphics: SHELXTL-
Plus. Software used to prepare material for publication:
SHELXL93.

The X-ray diffraction experiments were carried out
at the Diffraction National Laboratory (LANADI), La
Plata, Argentina.

Supplementary data for this paper are available from the IUCr
electronic archives (Reference: FG1242). Services for accessing these
data are described at the back of the journal.
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