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Abstract—Obtusifoliol-{2,2,4-*H,} was synthesised and incubated with the chrysophyte alga Ochromonas malhamen-
sis which converted it into poriferasterol. A reaction sequence applied to poriferasterol showed that the tritium
retained at C4 occupied the 4a-position, This demonstrates that biological C-4 demethylation of a 4a-methylsterol
precursor by O. malhamensis results in the axial 48-hydrogen being inverted into the equatorial 4a-position of the

4-desmethyl sterol product.

INTRODUCTION

The C-4 demethylation of triterpene precursors during
sterol formation has received considerable attention [1].
Demethylation proceeds by stepwise oxidation of the Me
group (Me —~ CH,OH - CHO - COCH] {2, 3], for-
mation of the 3-ketone [4, 5] and then decarboxylation
of the resulting $-keto acid [6]. It is now recognised that
the 4u-Me group of lanosterol is the first to be removed
during sterol biosynthesis in animals [7-9] and that the
original 48-Me group is epimerised into the 4a-position
in the 4-mono Me sterol before it, in turn, is lost by oxi-
dative decarboxylation.

In photosynthetic plants it has been established that
the demethylation of the 4,4-di Me precursor cycloart-
enol, also proceeds with loss first of the 4a-Me group
with epimerisation of the 48-Me group to the 4u-position
[10]. The present investigation was undertaken in an
attempt to determine the stereochemical fate of the axial
48-H of the 4u-Me sterol intermediate during the second
C-4 demethylation sequence. The 4a-Me sterol obtusifiol
(1) is a suggested intermediate in phytosterol biosynthesis
[117]. In this paper we describe the conversion of obtusi-
foliol-[2,2,4-°H,] into poriferasterol (2) by the chryso-
phyte alga Ochromonas malhamensis and the determin-
ation of the configuration of the C-4 T atom in the pori-
ferasterol. A preliminary report of this work has already
been published [12].

RESULTS AND DISCUSSION

In order to investigate the stereochemistry of the
demethylation of a 4¢-mono Me sterol it was necessary
to prepare a suitable precursor sterol labelled with tritium
(T) at the 4f-position. For this purpose the phytosterol
precursor obtusifoliol (1) was chosen. Oxidation using
Jones reagent gave the 3-ketone; basic exchange with

* Present address: Oak Ridge National Laboratory, Post
Office Box X, Oak Ridge, TE 37830, US.A.

tritiated water and subsequent reduction then gave obtusi-
foliol-{2,2,48-H,]. Incubation of the chrysophyte alga
0. mathamensis with the labelled obtusifoliol for 6 days
resulted in a 4.5% incorporation into poriferasterol (2)
which is the major sterol of this alga [13].

To determine the configuration of the T retained at
C-4 of poriferasterol, a reaction was required to specifi-
cally remove one of the C-4 hydrogens. The simplest
route envisaged was the trans-diaxial dehydration to a
5¢-OH compound. Conversion of poriferasterol (2) to
the Sa, 6a-epoxide (3) and opening of the epoxide by
nucleophilic attack of chloride at C-6 gave the trans-
diaxial chiorohydrin (4). The secondary 3§-OH group of
4 was then readily acetylated and the resulting chloro-
hydrin acetate (5) could undergo trans-diaxial dehydra-
tion by loss of the 4§-H [14] to give compound 6. Dehy-
dration was not expected to vield the A®-compound since
the C-6 axial (f) position is blocked by the chloride sub-
stituent.

Because of the critical importance to the present work
it was first necessary to establish unambiguously the
stereochemistry of the dehydration of compound 5. It
has been established by other workers [15, 16] that metal
hydride reduction of compounds of type 6 proceeds by
intramolecular attack at C-4 followed by rearrangement
to yield the AS-sterol {for example 2). Since hydride
attack is on the p-face of the steroid ring system, this
method has been utilised to prepare 48-deuterated and
and tritiated steroids, for example androst-5-en-3a,
170-diol-[48-*H,] [17] In the present study stig-
masta-5,22-dien-3§-ol-[4p-*H ] (C-24 epimer of 2) was
prepared (see Experimental) and taken through the reac-
tion sequence outlined above. Dehydration of the derived
chiorohydrin acetate followed by conversion back to
stigmasta-5, 22-dien-3B-ol resulted in the loss of the 4-D
thus confirming the trans-dehydration of compound 5.

To enable the loss of T to be more easily determined
during the reaction sequence, the labelled poriferasterol
obtained from the incubation with obtusifoliol-{2,2,
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4-*H,1 was mixed with poriferasterol-{1,7,15,22,
26-3*C,]; any loss of T then being detectable by a change
in the “H:"*C ratio. When the veactions outlined above
were performed on the dual labelled poriferasterol the
*H :*3C ratios of the products did not change (Table 1),
These results can be interpreted in two ways: either the
T originally present at C-4 on the precursor (1) was now
all at C-doe in compound 2, or alternatively T was no
longer at C-4 of the blosynthesised poriferasterol (2). To
determine the presence or absence of T at O of the
poriferasterol {2} several routes were investigated in an

attempt to functionalise C-4. Those approaches that
involved initial oxidation at C-3 were avoided because
of the possibility of enolisation and thus loss of T at C-4.
Conversion of the labelled poriferasterol 1o the Me ether
{followed by 80, oxidation gave the 48-OH derivative
{®). Reduction of the A% ** bonds of compound 8 1o give
9, followed by oxidation, yielded the desired 4-oxo com-
pound (10). These reactions produced a fall 1o the *H: **C
ratio {Table 2) thus confirming the retension of T at C4
in the biosynthesised poriferasterol (2). The same 5S¢0,
oxidation of stigmasta-522-dien-38-ol (2, 24a-) gave a

Table 1. Degradation of poriferasterol {24R)-2¢-sthylcholesta-5,22-dien-38-0l] to sliminate the 45-hydrogen stom

Experiment 1 Experiment 2
Specific  *H:"“Cratio  Specific  H:™C ratio
radioactivity radiosctivity
¢ dpmfumol M dpm/umol
Poriferasterol (2} 226 4,27 174 2.18
Sa,6a-Epoxy-{24R)-24-ethylcholest-22-en-3f-01 (3 225 4.40 153 2.03
64-Chloro-{24R)-24-ethylcholest-22-en-34, Sa-diol (4) 218 454 144 9.02
Se-Hydroxy-6f-chloro-(24R)-24-ethylcholest-22-en-38-y1 acetate (8) 202 4.36 187 891
6f-Chloro-{24R}-24-ethylcholesta-4,22-diene-3f-v] acetate (6) - — 15% 900
(24R}-24-Ethylcholesta-5, 22-diene-38-01 (2) {regenerated from 6) 09 4,10 169 9.11
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Table 2. Degradation of poriferisterol [(24R)-24-ethylcholesta-5,22-dien-38-0l] to remove the C-4 hydrogen atoms

Experiment 2 Experiment 3*
Specific ~ 3H:'4Cratio  Specific 3H : 4C ratio
radioactivity radioactivity
14C dpm/pmol 14C dpm/pmol
Poriferasterol (2) 174 9.18 835 1.52
(2485)-24-Ethylcholestan-38-ol 163 9.51 — —
(24S5)-24-Ethylcholestan-3-one (14)
(a) Initial 181 928 — —_
(b) After basic equilibration 156 1.30 — —_
(@ (b) @ (b
(24R)-24-Ethylcholesta-$, 22-diene-3f-ol-methyl ether (7) 187 178 8.82 892 828 1.53
(24R)-24-ethylcholesta-5,22-diene-3 8.4 8-diol-3-methy! ether (8) 172 167 895 899 697 1.54
(24S)-24-ethylcholestane-38,45-diol 38-methyl ether (9) 181 — 8.86 8.79 752 1.48
3p-Hydroxy-(24S)-24-ethylcholestan-4-one-3§-methyl ether (10) 154 — 787 782 715 1.28

*The poriferasterol (2) used in this experiment was obtained from an incubation of O. malhamensis with 24-ethylidenelophenol-

[2.24-3H,] [see Ref. 21].

product which was identical with the diol (11) formed by
hydrolysis of the 48-acetoxy-stigmasta-5,22-dien-3p-ol
(12) produced by bromine-silver acetate treatment of
stigmasta-5,22-dien-3B-ol (2, 24a-). The C4 OH group
of 11 was established as axial (45-) by PMR and by the
formation of an acetonide (13). The 48- configuration for
the C-4 OH group introduced by SeQ, oxidation of the
cholestane series has also been reported [18]. The fact
that the 4p-hydroxy~(24R)-24-ethylcholesta-5,22-dien-
3f-methyl ether (8) had the same *H:'%C ratio as the
starting poriferasterol (2) provides further confirmation
that the T at C-4 occupies the 4a-position.

A portion of the labelled poriferasterol (2) was reduced
to the Sa-stanol followed by oxidation to the 3-0xo com-
pound (14) and equilibrated with base (Table 2). The
recovered stanone (14) had lost ca 859, of its initial T
thus showing that the bulk of the T of the precursor
obtusifoliol-[2, 2, 4-3H,] retained its location at C-2 and
C-4 rather than entering newly synthesised sterols by a
degradation-randomisation process.

The results of the present experiments demonstrate
that the T atom retained at C-4 in poriferasterol (2) was in
the equatorial 4a-position. Since this atom was in the

axial 4f-position of the precursor obtusifoliol (1) there
must have been an inversion, most probably during the
C-4 demethylation step. Qualitatively there appeared
to be less T present at C-4 of the poriferasterol (2) than
was theoretically expected. Assuming uniform labelling
at C-2 and C-4 during the preparation of the obtusifoliol-
[2,2,4-H;], up to 33% of the label in obtusifoliol (1),
and hence, poriferasterol (2), would be expected at C-4.
However, in the degradations of labelled poriferasterol
(2) only 10-16 %, of the T was lost on conversion of com-
pound 9 into compound 10. Two possibilities can be
advanced to explain this observation. First some of the
C-4 H may have been exchanged during the biological
demethylation reaction at the enolate or 3-ketone stage.
Secondly, the incorporation of less T at C-4 than at C-2a
and C-28 may have resulted from the incomplete enoli-
sation towards the C-4 position during the initial label-
ling of the obtusifolione to prepare obtusifoliol-[2,2,
4-*H,]. This might in fact be expected since the C-4
position is more substituted and thus it is the less stable
carbanionic centre, thus perhaps directing enolisation
more towards C-2.

The H atoms introduced at C-4 during sterol demethy-

Scheme 1. Suggested mechanism for the demethylation of a 4a-methylsterol. Hy was labelled
with tritium in the experiments described using obtusifoliol{2,2,48-*H,],
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lation originate from the protons of the medium [19].
A mechanism is presented in Scheme 1 for 4a-demethy-
lation which is compatible with the intermediate forma-
tion of the 3-ketone required for C-4 demethylation, loss
of the Me group as CO, and introduction of a proton from
the medium with inversion of configuration of the exis-
ting C-4 H atom.

EXPERIMENTAL

General methods. Mp’s were determined on a Reichart hot-stage
apparatus and are uncorr. IR spectra were obtained in KBr
discs. PMR spectra were measured in CDCl; with TMS as
internal standard. TLC was on Si gel developed with the
following. Solvent 1, CHCl,~EtOH (49:1); Solvent 2, petrol-
Et,0(93:7); Solvent 3: CHCIl;-EtoAc (13:7). Spots were detec-
ted with 20% aq. H,SO, spray followed by heating to 120°
For PLC, bands were located by spraying with Rhodamine 6G
in Me,CO and viewing under UV light. GLC employed 1.52m
x 0.6 cm columns of 3% OV-17 or 3% SE-30 on Gas Chrom
Q, column temp. 245° or 260°, Ar 60 ml/min. For smaple trap-
ping, a splitter with 1:25 split ratio was used. Samples were
trapped at 1 min intervals in capillary tubes at room temp. and
washed into scintillation counting vials with Et,O. Radioactivity
was measured by scintillation counting using 5% PPO in toluene.
Preparation of obtusifoliol-[ 2, 2,4-*H,] (1). Obtusifoliol (1, 24 mg)
was oxidised with Jones reagent [20] and the obtusifolione
purified by TLC (solvent 1) and crystallised from Me,CO to
give needles, IR vX3r cm™1: 1740 (ketone); M$ m/e(rel. int.):
424 (M*, 60), 409(100), 395(9), 381(20), 325(36), 311(26),
257 (42), 243 (94) and 231 (62). A portion of the ketone was re-
fluxed for 30 min with D,O (Im]) and dioxan (4 ml) containing a
small pellet of Na. After TLC purification MS showed the
exchange of 3 H atoms at C-2o, C-28 and C-48 with D.MS m/e
(rel. int.): 427 (M*, 57°), 412(100), 398(8), 383(12), 328(19),
314 (14) and 260 (16). T labelled material was prepared by basic
exchange of the ketone (7 mg) in *H,O (I Ci) and dioxan (3 ml)
as in ref. [21]. The labelled ketone was reduced with NaBH, in
MeOH and purified by TLC (Solvent 1) to give obtusifoliol-[2,
2,4-3H,] (67uCi/mg). Radiochemical purity was established by
GLC with sample trapping, which showed only one radioactive
compound that co-chromatographed with the mass-peak of
obtusifoliol (1). There was no change in sp. act. during crystalli-
sation of a portion of the tritiated material with carrier obtusi-
foliol (6780, 6980, 6590 dpm/mg for successive crystallisations).

Administration of obtusifoliol-g2,2,4-3H3] to Ochromonas
malhamensis. Obtusifoliol-[2,2,4-*H,] (304Ci) in 0.3 ml EtOH
was added to 3 x 100 m! cultures of the alga [21]. After 6 days
the nonsaponifiable lipid was extracted [21] and the porifer-
asterol (2, 22 mg, 3.00 x 10° dpm) purified by PLC on Si gel
(Solvent 1) followed by PLC on 109, AgNO,-Si gel developed
with hexane-CgHg (1:1). The radiochemical purity of the labelled
poriferasterol (2) was determined by GLC with sample trapping.
Most of the radioactivity (92 %) co-chromatographed with the
mass peak of poriferasterol (2). There was a small amount of
radioactivity (4%) which chromatographed in the region of
brassicasterol (ergosta-5,22-dien-38-o0l).

So.6a-Epoxy<(24R)-24~ethycholest-22-en-3B-0l (3). Porifer-
asterol-[1,7,15,22,26-14C;], biosynthesised by 0. malhamensis
cultured in the presence of mevalonic acid-[2-14C] (kindly
provided by Dr. G. Beastall) was added to the tritiated porifer-
asterol to obtain the desired *H : *C ratio (Experiment 1,4.27:1;
Experiment 2, 9.19 :1). Additional carrier poriferasterol (200 mg)
was added to give a sp. act. of 200dpm '*C/mol. The 5a.6a-
epoxide was formed by stirring a portion of the dual-labelled
poriferastero} (49 mg) with m-chloroperbenzoic (20 mg) in CHCl,
(10m} at 27° for 2 hr. Dilution with CHCI;, followed by
successive washes with 109 aq. NaHCO, and H,O, drying and
removal of solvent gave 3 (31 mg, 61%), after purification by
TLC (Solvent 3), needles from MeOH, mp 153-154°; MS m/e
(rel.int.): 428 (M™, 100), 413(8), 410(40), 395(8), 385(14),
367 (70), 349 (19), 316 (40), 287 (40), 271 (64) and 253 (30); PMR
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(CDCly): 61.06 (3H, s, C-19, calculated [22] for Sa.6a-oxide
1.075, for 58,6p-oxide 0-867), 2.88 (1H, d, J = 4 Hz), 5.05 2H, m,
C-22, C-23).

6B-Chloro-(24R)-24-ethycholest-22-en-3B,5a-diol (4). The epo-
xide (3, 31 mg) was dissolved in CHCI, and dry HC] gas passed
through the soln for 30 min [23]. The soln was diluted with
CHCI,;, washed with 109 aq. NaHCO, and H,O and solvent
removed to give the trans-diaxial chlorohydrin (4), fine needles
from Et,O-petrol (21 mg), mp 176-177° decomp); IR vKE:
cm~!: 3560 (—OH); MS m/e(rel. int): 466 (M™* for 3"Cl, 3),
464 (M* for 33Cl, 8), 428(100), 410(44), 385 (18), 376(77),
323(12), 316(68) 287(58), 271(94), 253(53); PMR(CDCly);
3.79 (1H, m, C-6), 5.05 (2H, m, C-22, C-23).

Sa-Hydroxy-6f-chloro-(24R)-24-ethycholest-22-en-38-yl  ace-
tate (5). The chlorohydrin (4, 20 mg) was dissolved in CsH,N
(1 ml) and Ac,O (1 ml) and warmed at 100° for 30 min. The
chlorohydrin acetate (5) was obtained in the usual manner and
crystallised as needles from MeOH (19 mg), mp 203-206°
{decomp.); IR vK® cm™1!: 3430, 1742, 1710; MS m/e (rel. int.);
508 (M*, 8); 506 (M™ 18), 470 (42), 452(10), 410 (100), 394 (30),
392 (48), 385(32), 367(52), 349 (84), 329 (35), 289(20), 271 (24),
253 (64).

65-Chloro<(24R)-24-ethylcholesta-4,22-diene-3 -yl acetate (6).
The chlorohydrin acetate (5, 19 mg) was dissolved in 5 ml C;H;N
and cooled to 0°. 0.5 ml SOCI,, freshly purified [24], was added
dropwise over a 5 min period. The yellow soln was stirred for an
additional 15 min and then ice was carefully added. The soln,
was partitioned between Et,0O and 109 aq. HCI and the Et,O
layer washed with H,O, dried and evaporated to dryness. TLC
(Solvent 2) gave 6 (11 4 mg). Although other workers [25] have
reported crystallisauon of similar allylic chlorides from MeOH
we found that 6 was unstable and even mild treatment with pure
MeOH gave 68-methoxy-(24R)-24-ethylcholesta-4,22-dien-
3f-yl acetate and a small amount of 4¢-methoxy-(24R)-24-ethyl-
cholesta-5,22-dien-38-yl acetate. Compound 6 had MS m/e (rel.
int.); 490 (M ™, 1) 488 (M, 4), 465 (1), 463 (3), 452 (35) 392(100),
349 (30), 253 (49).

Reduction of 6 to poriferasterol (2). 6 (11 mg) was dissolved in
Et,0 and LiAlH, in Et,O added [15]. The product was purified
by TLC (Solvent 1) to give poriferasterol (2, 6.6 mg), needles
from MeOH, mp 153°, fully characterised by TLC, GLC, IR,
MS and PMR

Preparation and enolisation of (24S)-24-ethylcholestan-3-one
(14). Poriferasterol (2, 52mg *H:'*C = 9.18:1; 174dpm of
14C/umol) was reduced with H, over PtO, in EtOAc and the
product purified by TLC (Solvent 1) to give (24S5)-24-ethylcho-
lestan-38-ol (43 mg), plates from MeOH, mp 124°; MS m/e (rel.
int.): 416(M™*; 100), 401(14), 233(32), 215(18); PMR: no
olefinic reasonance. The stanol was oxidised with Jones reagent
[20] to give (245)-24-ethylcholestan-3-one (14, 17.2 mg), long
plates from MeOH, mp 154-156°; IR v&s: cm™1:1718 (ketone);
MS mj/e (rel. int.): 414 (M ™, 100) 399 (10), 246 (12) and 321 (90).
The ketone (14, 8 mg) was refluxed for 30 min with a small piece
of Na in dioxan (3 ml) and D,O (1 ml). The exchanged ketone
(14) was purified by TLC (Solvent 1), MS m/e (rel. int.): 418 (100),
417(30), 416 (14), 415 (4) and 414(1).

(24R)-24-Ethylcholesta-5,22-diene-3 f-methyl ether (7). The dual
labelled poriferasterol {2, 100 mg; *H:'“C = 9.19:1; 174 dpm
of *C/umol) was dissolved in CsH N (5 mi) and freshly crystal-
lised p-toluenesulphonyl chioride (400 mg) was then added. The
mixture was left in the dark at 27° for 12 hr and then poured into
Et;O and washed successively with H,0, 10% aq. HCI, 10%
NaHCO, soln, H,O and then dried and the solvent removed in
vacuo. The crystalline steryl tosylate recovered was refluxed in dry
MeOH for 2 hr. Crystallisation of the product from MeOH gave
plates of 7(58 mg), mp 118-119°; MS m/e (rel int.): 426 (M *, 100),
411(8), 394 (34) 351(32), 314(24), 285(20) and 255(46); PMR
(CDCL,): 6 3.25 (3H, s, —OMe), 5.05 (2H, m, C-22, C-23) and
53 (1H, m, C-6).

(24R)-4p-Hydroxy-24-ethyicholesta-5,22-diene-3 f-methyl eth-
er (8). The Me ether (7, 87 mg) in C;H, (5m.) was added to a
soln of SeO, (44 mg) in HOAc (10 ml) and H,O (1 ml) at 80°
[26, 27]. The mixture was refluxed for 1 hr then 300 mg NaOAc
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added and the refluxing continued for an additional 15 min. The
mixture was then filtered, the soln poured into NaCl soln and
the product obtained by extraction into Et,O. Purification by
TLC (Solvent 3) gave the 48-hydroxy compound (8, 16.4 mg),
microcrystals from MeOH (10.5 mg); mp 170-172°; IR vK&:
cm™': 3600 (—OH), 968 (trans-A?* bond); MS m/e (rel. int.):
442(M*, 100), 427(22), 424(13), 412(18), 410(38), 384(60),
366 (10), 285(8), 271(12) and 253(10); PMR (CDCl,): 43.37
(3H, 5, —OMe), 420 (1H, d, J = 4Hz, C-4), 5.09 (2H, m, C-22,
C-23) and 5.65 (1H, m, C-6). Unchanged Me cther (7, 65 mg) was
recovered from the reaction mixture and oxidised again by the
same procedure to give a second sample of 8.

(248)-24-ethylcholestane-3B,4B-diol-3p-methyl ether (9). The
diene (8, 16 mg) was hydrogenated in EtOAc with Pt,0.
Purification by TLC (Solvent 3) gave the satd compound 9, 14 mg),
plates from MeOH-H,0; mp 151-153°; MS m/e(rel. int.):
446 (M*, 100), 431(12), 428 (18), 412(26), 386(44), 263(32),
243 (18), 232(18), 215(20) and 213 (26).

3B-Hydroxy-(24S)-24-ethylcholestan-4-one-3B-methyl . ether
(10). The Me ether 9 (11 mg) was carefully oxidised with Jones
reagent at 0° with stirring for 10 min [27]. Purification by TLC
(Solvent 1) gave the 4-ketone (10), plates from MeOH-H,O
(9.6 mg), mp 59°; IR vNu'em=1: 1730 (ketone); MS m/e(rel.
int.): 444 (M*, 100), 429 (6); 426 (8), 414 (34), 412(10), 386 (8),
371 (22), 276 (8) and 261 (11).

4B-Acetoxy-(24S)-24-ethyl-cholesta-5, 22-diene-3 p-ol (12). Stig-
masterol (412 mg) was dissolved in dry CHCl, (20 ml). Br,
(0.6 ml) dissolved in CHCl; (1 ml) was then added and the
mixture stirred for 10 min. After removal of the solvent in vacuo,
the impure steryl dibromide was dissolved in Et,O (3 ml)
and C;H N (2 ml) to which was then added Ag acetate (400 mg)
[28]. The soln was left in the dark for 10 min, and the black
ppt. was removed by filtration. After the addition of H,O
and Et,0, the Et,0 layer was washed with 109 aq. HCl
and H,O then dried and solvent removed to leave a brown
solid (232 mg). Purification by TLC (Solvent 1) gave 12, fine
needles from MeOH (221 mg), mp 142-145°; IR vEBfcm™!:
1750 (acetate), 1720 (intramolecular H bonding); MS m/erel.
int.): 470 (M *, 8), 452 (12), 410(100), 367 (42), 298 (28), 271 (48),
269 (40) and 253 (14); PMR (CDCl,): 6 2.04 (3H, s, acetate),
3.6 (1H, m, C-3a), 5.05 (2H, m, C-22, C-23), 535 (1H, d, J = 2Hz,
C-40) and 5.80 (1H, m, C-6).

(24S)-24-Ethylcholesta-5,22-diene-3p,4p-diol (11). () From
12. The 4f8-acetate (12, 210 mg) was hydrolysed by reflux with
12% XOH in 80% aq. EtOH. The diol was purified by TLC
(Solvent 3) to give 11, feathery needles from MeOH-H,O,
mp 182-184°; IR vKB cm ™ ! : 3600 (—OH), 980 (trans A22-bond);
MS mje(rel. int.): 428 (M*, 100), 413(22), 410(44), 395(9),
384 (54), 367(42), 316(22), 287(38), 271(72), 269(24), and
253(28); PMR CDCl,): 63.55 (1H, m, C-3u), 415 (1H, 4,
J = 4Hz, -4a), 5.10 (2H, m, C-22, C-23), and 5.70 (1H, m, C-6).
The diol (15 mg) was refluxed in 10 ml dry Me,CO with 30 mg
dry CuSO, for 1 hr. Purification of the product by TLC (Solvent
2) gave the acetonide (13), needles from petrol, mp 130°;
IR v8Brcm™1: 978 (trans A22-bond); MS m/e (rel. int.): 486 (86),
453 (74), 410 (100), 366 (13), 312 (18) and 270 (14); PMR (CDCl,):
$1.38 and 1.55 (3H each, s, acetonide Me groups), 4.15 (1H,
m, C-3a), 448 (1H, d, J = 6Hz, C-4a), 5.15 (2H, m, C-22, C-23)
and 5.85 (1H, m, C-6). (b) From SeQ, oxidation of stigmasterol.
Stigmasterol (100 mg) in dry C¢Hg (10 ml) was added to a re-
fluxing soln of SeO, (50 mg) as described above. Purification
of the diol by TLC (Solvent 3) gave 11, needles (23 mg) from
MeOH-H,0; mp 182-184°. This compound was identical
with that formed from 12 as shown by IR, MS and PMR and
it also formed an identical acetonide (13).

Preparation and degradation of stigmasterol-[45-*H,]. 6f-
Chloro-(245)-24-ethylcholesta-4, 22-dien-3f-yl acetate (103 mg,
prepared from stigmasterol) was added to a slurry of LiAl,H,
(100 mg) in dry Et,O. Purification of the product by TLC
(Solvent 1) gave stigmasterol-[48-?H,] (23 mg); IR v3i cm~!:
2450 (C—2H stretch), 980 (trans A?3-bond ; MS m/e 413 one D).
The stigmasterol-[48-2H, ] was stirred with m-chloroperbenzoic
acid in CHCl, and the Sa,6x-epoxide (13 mg) purified by TLC
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(Solvent 3), MS m/e: 427 (M*). Formation of the trans diaxial
chlorohydrin (m/e429 and 431) and acetylation then gave the
chlorohydrin acetate (14 mg, m/e 507 and 509). Dehydration
with SOCI,, followed by LiAlH, reduction and purification
by TLC (Solvent 1), gave stigmasterol (5.3 mg). MS showed the
absence of D (m/e 412) compatible with the trans-dehydration
of the 48-dueterochlorohydrin acetate. For final confirmation,
ca equal amounts of the starting stigmasterol-[48->H,] and the
recovered stigmasterot were combined and the mixture analysed
by MS which showed ions of about equal intensity at m/e 412
and 413,
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