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Novel Oxidation of Homoallylic Sterols
with Pyridinium Dichromate
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Abstract Stigmasterol was oxidized with pyridinium dichromate. Stigmast-4, 22-dien— -0l-3-one

and stigmast—4, 22-dien-3, 6-dione were obtained as main product separately in different reactive

conditions. The result was different from the report in the related literature.
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Many spontaneous hydroxylated sterols have po—
tent cyto toxicity[ "3 Inour study, the synthesis of hy—
droxylated sterols, namely Neph thalsterols A and BY,
stigmast—4, 22-dien-3, 6-ione was designed for a syn—
thetic intermediate. Referring to Scettri’s method'
stigmast-4, 22—dien-3, 6-dione may be obtained when
stigmasterol was oxidized with pyridinium dichrom ate
(PDC) (3 equiv. ) in DM F under 80 . To our sur—
prise,a 6-hydroxyl compound, stigmast-4, 22—dien—G -
ol-3-one was obtained as main product instead of the
desired product, stigmast-4, 22-dien-3, 6-dione. The
structure of stigmast—4, 22-dien-B-ol-3-one was
proved by IR and NM R data. This result was different
from the Scettri § report ( Fig. 1).

However, when the amount of PDC increased
from 3 equiv. to 6 equiv. , the main product of the re—
action was stigmast-4, 22-dien-3, 6-dione. This is con—
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sistent with the R- W. Hartmann % result”’. For con—
firming this result, pregn—5-en—3 200 ne was also oxi-
dized with PDC (3 equiv.) under the same condi-
tions. A 6-hydroxylated sterol, but not a 6-ketocom—
pound was obtained as well. This experiment supports
the results mentioned above ( Fig. 2 ).

In order to prepare stigmast-4, 22-dien-3, 6-
dione, CH:Ck was used as solvent. The stigmasterol
was oxidized smoothly with PDC at room tem perature
and the target compound, stigmast-4, 22-dien-3, 6-
dione, was yielded as high as 64% .
when pyridinium chlorochromate ( PCC) was used as
oxidative agent in CHCP at 10C~ 15C" giomast—
4, 22—dien-3, 6-dione was yielded up to 83% .

Alternatively,

1 Experimental Section

Stigmasterol and pregn—5-en-B 20-0ne were ob—
tained from the Merck Co. . PDC was prepared accord-
ing to the reference|7] and PCC was prepared accord—
ing to the reference [8]. Melting points were deter—
mined on a X4 apparatus and uncorrected. Infrared
spectra were measured with a Nicolet 205 FT-IR spec—

trophotometer-l H NMR spectra were recorded on a
281



JEOL FX-90Q (90 MHz) and a Unity Inova 500
(500M Hz) spectrometer in CDCL, using tetramethy -

silane (TMS) as internal standard.
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Fig- 2 The oxidation of B —hydroxyﬂA S—pregnen—20-vne with

pyridinium dich romate

2  General Procedure for PDC Oxidation

To a solution of homoallylic hydroxy steroid (1. 2
mmol) in dimethylformamide (10 m1) was added PDC
282

(3.6 m mole) in one portion. The reaction mixture
was stirred at 80C for 15 h. The mixture was poured
into ethyl acetate (30 ml) and the resuling brown
granular solid w as filtered with filter paper and w ashed
with warm ethyl acetate (5< 15 ml). The organic
phase was washed with water (3< 10 ml) and dried
over anhydrous sodium sulfate The solvent was re—
moved under reduced pressure at 45C . The residue

was chromatographed on silica gel using petroleum

(60C~ 90C ): acetone( 3 1)as eluent.
3 Results

Stigmast-4, 22-dien-@-ol-3-one Oxidation of
Stigmasteral (0. 50 g, 1.2 mmol) in DMF (10 ml)
with PDC (1. 36 g, 3 6 mmol) gave stigmast-4, 22—
dien—3, 6~dione (30 mg) (6% yield) and stigmast—4,
22~dien—@ -0l-3-one ( 220 mg) (43 % yield):
M. p. 175C~ 176C | IR (KBr): 3409, 2952, 1679,
1039, 969, 835 cm '.' HNMR (500 M Hz, CDCEL) &
0.763 (3H, s, 18CHs), 0. 802 (3H, d, E 51, 26-
or 27-CH), 0.849 (6H, d, J= 5.1, 26-or 27-
CHs), 0.808 (3H, t, F 6.9, 29CHs), 1 026 (3H,
d, E 6.6, 21-CHs), 1. 381 (3H, s, 19-CHs), 4. 348
(1H,d, F 2 OHz, @-H), 5. 037(1H, dd, F 15. OHz,
J= 9.0Hz, 22-H), 5. 153 (1H, dd, E 15 0Hz, E
8. 8Hz, 23-H), 5817 (1H, s, 4-H) .

Oxidation of stigmasterol ( 210 mg, 0. Smmol) in
CH:CL (6 ml) with PDC (570 mg, 1. 5 mmol) under
r. t. for 30 h gave stigmast—4, 22—dien—® -ol-3-one (20
mg, 9% vyield) and stigmast4, 22-dien-3, 6-dione
(140 mg, 64 % yield) .

Pregnm4-en-®B-ol-3, 20-dione
pregn—S-en-B-ol20-one ( 370 mg, 1.2 mmol ) in
DMF (10 ml) with PDC (1. 36g, 3. 6 mmol) gave
pregn—4-en-@B —1-3, 20-dione (160 mg) in 41% yield
M. p. 178C~ 179C IR (KBr): 3423, 2938, 1700,
1665, 1046, 835cm™'." HNMR (90 M Hz, CDCk):
00.70 (3H, s, 18-CHs), 1.38 (3H, s, 19-CHs),
2. 13 (3H, s, 21-CHs), 4.36 (1H, m, @-H), 5. 81
(1H, s, 4-H) .

Stigmast-4, 22-dien-3, 6-dione. Oxidation of stig—
masterol (500 mg, 1.2 mmol) in dried CFRCk ( 10
ml) with PCC (1. 30g, 6 m mole) for 29 h at 10C~
15C  gave, after silica gel column chromatography
(eluent, petroleum (6000” 9(C ): acetone= 3 1),
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stigmast—4, 22-dien-3, 6-dione(430mg) in 83 yield:
M. p. 134C~ 135C IR (KBr): 2959, 1714, 1686,
1609, 969, 864 cm '.'HNM R (500 M Hz, CDCh):
00.743 (3H, s, 18-CHs), 0.805 (3H, t, E 7.0,
29-CHs), 0.798 (3H, d, EF 65, 26-or 27-Chb),
0.849 (3H, d, F 6.5, 26— or 27-CHs), 1. 036 (3H,
d, E 7.0, 21CH), L 169(3H, s, 19-CHs), 5. 040
(1H, dd, EF 152, F 9.0, 22-H), 5. 150 (1H, dd,
F 152 [E 85, 23-H), 6. 171 (1H, s, 4-H)
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