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STEREOSELECTIVE SYNTHESIS OF DEMETHYLGORGOSTEROLl
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Several unique sterols having a cyclopropane ring in the side chain have

. . 2,3,4
been isolated from marine sources”’”~’

and all of these sterols have 22R, 23R
and 24R configurations. The synthesis of the isomers of demethylgorgosterol was
reported by Djerassi et EE-% however, no synthesis of any of the naturally
occurring compounds has been reported so far.6 We describe herein a stereo-
selective synthesis of natural demethylgorgosterol(&g).3

The starting aldehyde %Z mp 123-1250, [a]D-l49.8°, was obtained in 30% over-
all yield from 1 by Wittig reaction of the intermediate C-22 aldehyde 2 with
triphenylmethoxymethylenephosphorane followed by acid hydrolysis of the result-
ing enol ether. The aldehyde s was also obtained by refluxing the known 23-
dithioacetal8 with mercuric chloride in ag. acetonitrile in a yield of 60%.
Several attempts to alkylate the enolate anion of the aldehyde 3 directly with
alkyl bromides were unsuccessful. However, treatment of the piperidine enamine
4 (without isolation) with allyl bromide in benzene under reflux and subsequent
hydrolysis with 2N HCl provided a mixture of the 22-alkylated products(95%),
which on chromatography over silica gel yielded the more polar major isomer R
mp 146-148°, NMR 6 9.81(1H, d, J=2H2z,CHO), 6.0-5.5(1H,m,24-H), 5.40(1H,m,6-H), 5.2~
4.9(2H,m,25—H2), 4.6(1H,m,3-H), 2.04(3H,s,Ac0), 1.03(3H,s,c-19 Me), 1.03(3H,4,J=
7Hz,C-21 Me), 0.71(3H,s,C-18 Me) and the less polar minor isomer § mp 113—1150,
NMR § 9.69(1H,s,CHO), 6.1-5.6(1H,m,24-H), 5,38(1H,m,6-H), 5.2-4.9(2H,m,25-H2),
4.6(1H,m,3-H), 2.03(3H,s,0Ac), 1.02(3H,s,C-19 Me), 0.82(3H,d,J=7Hz,C~-21 Me), 0.75

13

3H,s,C-18 Me). C-NMR chemical shifts9 of the NaBH4 reduction products, Ja, mp
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156.5-157.5° and 8a, mp 139—1400, suggested 22S and 22R configurations for the
major and minor isomer , respectively. This was confirmed by converting the

minor isomer 12 to the cyclopropyl ketone 21-

The mesylate ZQ, mp 123-124.50, was oxidized with OsO4 and then with NaIO4
to give the 24-aldehyde mesylate 9. Treatment of the mesylate 9 with t-BuOK in
ether yielded the cyclopropane derivative il, mp 185-186.50, NMR § 8.97(1H,d,J=
5Hz,CHO), 5.4(1H,m,6-H), 4.6(1H,m,3-H), 2.00(3H,s,0Ac), 1.00(3H,s,C-19 Me), 0.60
(3H,s,C-18 Me), in 70% yield. BAn alternative and more simple synthesis of il
was achieved by Grignard reaction of the 22-aldehyde 4 with 3-butenyl magnesium
bromide yielding stereoselectively the 22S-alcohol i3a, mp 169-170.5°. The
mesylate i3b, mp 106.5—109.50, was converted to the 25-aldehyde 14 by oxidation

with 0s0, followed by NalO Treatment of 14 with 1 eq. of t-BuOK or n-BuLi

4"
afforded a cyclopropane derivative which was identical with the compound il. By
the same procedure, 6 was converted to the isomeric cyclopropyl aldehyde ig, mp
151.5-152,50, via the alcohol Q%, the mesylate gk, and the aldehyde kg.

Grignard reaction of i2 with isopropyl magnesium bromide followed by pyridnium
chlorochromate oxidation gave the cyclopropyl ketone 21, which was identical with
the 228,23S-cyclopropane derivative, mp 155-157°, prepared by the methylenation
of 33-acetoxy-cholest-S,22—d'ien-24-one.5 Thus, the configuration of the compound
i5, mp 142-143.50, NMR § 5.4(1H,m,6-H), 4.6(1H,m,3-H), 2.72(1H,m,25-H), 2.00(3H,
s,0AC), 1.00(3H,s,c-19 Me), 0.62(3H,s,C-18 Me), led from § by the same method,
could be assigned as 22R,23R.lo

The synthesis of natural demethylgorgosterol iQ from 15 was completed by
a similar procedure as described by Djerassi et gl.s Wittig reaction of 13 with
triphenylmethylenephosphorane gave the 24-methylenecyclopropane kgg, mp 128-130°.
Hydroboration of the 3,5-cyclo-68 -methyl ether i6h afforded a mixture of two
isomers, resolved by preparative TLC(benzene-ethyl acetate 10 : 1, developed
twice) to yield LZ(Rf 0.35) and %Q(Rf 0.39). Removal of the hydroxy group of the
more polar isomer(kl) by mesylation followed by LiAlH4 reduction, and subsequent
regeneration of the 38 -hydroxy group with acid afforded 22R,23R,24R-demethyl-
gorgosterol(%g), mp 161—1620, [a]D-3l.9°, which was identical with a sample of

natural demethylgorgosterol12 in all respects including NMR, mass spectrum and
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Fig. GLC separation of four
demethylgorgosterol isomers as
trimethylsilyl ethers. Column:
a glass capillary coated with
ov-17, 45 m X 0.25 mm i.d.,

at 270°.
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GLC(Fig.).ll Therefore, the configuration of the isomer gg, mp 139-1400, [u]D

-9.7°, obtained from kﬁ could be assigned 22R,23R,24S. By the same sequence of

reactions, g% gave the other two isomers, 223,23S,24R—(%%) and 225,23S,24S-de~

methylgorgosterol(%g), which exhibited identical retention times on GLC(Fig.)

with the samples synthesized by another route.
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