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Lanosterol derivatives bearing oxygen on carbon atom 32 have been reported from

..2,3,4 5,6,7,8
]

thi We now wish to describe additional transformations

and other laboratories.
of previously reported compounds with particular emphasis on their conversion into 4,4~
dimethylcholestene derivatives.

A7—Lanostene-38,32-diol (VI)4 on pyrolysis in a stream of He for 30 min. at 250-255°

furnished in quantitative yield 4,4—dimethy1-A8(14)—cholestene-3B-ol (VIIia), m.p. 138-41°;

[a]]:g:;1 +14";9 acetate, m.p. 112-13.5°% [oz]:;)4 +27.5°%; reported:10 m.p. 142-43°; [az]D +15°;

acetate, m.p. 115-16°; [a]D +28°, identified by i.r. and g.l.c. comparison with an authentic

sample.11 The cyclic 6-membered transition state A is sufficiently favored energetically to

result in facile Cope rearrangement.12’13
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Jones oxidation of VI at -15°14 afforded the 3-keto-32-aldehyde VIIb,15 m.p. 130-30.5°%;

30 KB

[oz]D +2.3°; )‘ma:;‘ 5.82-5.88u; n.m.r., s. 577 cps (CHO), m. 330 cps (C=CH), which on

partial reduction with NaBH 4 in 70% aqueous dioxane at 22° for 40 min, gave the 38-o0l VIIa,

KBr
max 3.00, 5.85u; n.m.r,, s. 577 cps (CHO), m. 327 cps

m. p. 131-133°; [a(]f')7 +25°; \
(C=CH); acetate VII, m.p. 142-44°; [tx]?]s1 +32°; reported:5 m,p. 144-45°; [cz]D +24°,
The aldehydes VII, Vlla and VIIb were decarbonylated by 3 different procedures. Py-

8(14)

rolysis of VIIb at 250° for 75 min. gave the A -3-ketone VIIb, m.p. 98-99° [ar]]SD2 -5%;
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All compounds have 3B-acetoxy substituent except when designated a=38-hydroxy

or b=3-keto.
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XKI:; 5.88u, probably via a cyclic transition state B, also prepared by Jones oxidation of
m

17
VIIa. Photolytic decarbonylation,14’16 of VIIa for 10 min. furnished IXa, m.p. 142-43°,
acetate IX, m.p. 132—36°;17 reported,10 m.p. 143-46.5° and 134-36°, respectively, identi-
fied by g.1. c. comparison with an authentic specimen.11 G.l.c. analysis of the crude irradi-

8(14)-isomer VIIIa, in line with observa-

ation product revealed the presence of 5% of the A
tions by Jeger et a1.14 in the case of the decarbonylation of 19 —formyl—As—steroids, to which
this reaction is mechanistically analogous.18 It should be noted that in a formal sense the
photo decarbonylation resembles the biochemical 32-demethylation in that both reactions
proceed without double bond shif’c.10 Recent interest has focused on the use of certain

19,20

transition metal complexes for hydrogenation and decarbonylation reactions.

fluxing a benzene solution of VII with chloro-tris-(triphenylphosphin)-rhodium for several

hours21 furnished after t.1, c. in small yield a 50:50 mixture of VIII and IX as shown by g.1.c.
Application of the 7,32 -~photocyclization reaction4 to the 7-keto diacetate I afforded in a

facile reaction (35 min.)14 40% of the cyclobutanediol derivative II, m.p. 215-17°; [a]BDO +24°;

)\glzi 2.91, 5.80, 5.85p; n.m.r., s. 341 cps (32-CHOAc), s. 122.5 and 126 cps (3- and 32-
CH3CO), which on hydrolysis furnished the iriol Ila, m.p. 202-205°; [ar]:];4 +13°; \)Slg;‘l 3630

and 3570 cm_l; n.m.r., s. 279 cps (32-CHOH), formulated as the 78,328 ~cis~diol because

of intramolecular hydrogen bonding indicated by the i.r. band at 3570 cm~1.22 As a cis-

glycol, Ha was quantitatively cleaved in 10 min. by lead tetraacetate in acetic acid to form
o 27 o.  KBr

the keto aldehyde IIia, m.p. 201-203°% [a]D -38°; )‘max 3.00, 5.87, sh. 5.93u; n.m.r., s.

592 cps (32-CHO), which was also prepared from the hemiketal IV4 by oxidation with ex~

cess Jones reagent to form in 25% yield 3f-acetoxy-lanostane-7-one-32-al (III), m.p.

33 KB
216-18°; [oz]D -27°; )\ma; 5.80~5.85u; n.m.r., s. 592 eps (32-CHO), followed by hydrolysis

of the latter to the 38-0l. Further oxidation of III with Jones reagent furnished the lactol

KBr
2.90, 5.65, 5.79u. Attempted selective acetalization of the 32-

V, m.p. 260-63° X\
max

formyl group of III with ethylene glycol resulted instead in the 7-ethylene ketal-32-aldehyde,
m.p. 152-154° [a]3% -38°; \EBT 579 5.88; n.m.r., s. 607 cps (32-CHO), m. 232 cps

(CH,),).
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The cyclopropane derivative XI appeared of interest because of the possible occurence

of this ring system among natural products. The hemiketal IV was converted into the am-

23 )\KBr

orphous 7-keto-32-mesylate X with pyridine and methanesulfonyl chloride at 50°,
max

5.79, 5.85 (sh.,), 7.40, 8.51p; n.m.r., s. 181.5 cps (CH3S02), @art. 249 and 271 cps
(J=10) (32—CH20). Treatment of X with methylsulfinyl carbanion24 in DMSO at 25°,

followed by reacetylation, furnished in 55% yield the cyclopropyl ketone XI,25 m.p. 192-94°;

H
CgH, , gH17 8717

s

No)
X XI XII XIII
(@137 -20°; \EBT 5,77, 6.000; 22 216mp (e 5,500); M" peak at m/e 484. When the're-
D max max ==

action was performed instead in boiling methanolic sodium methoxide there was formed

a 1:1 mixture of XI (3-0l), isolated as the acetate, and an a,B-unsaturated ketone, m.p.

)\alc

263mp (c 8,500); \SEF 3,00, 5.97, 6.20p; n.m.r., no vinyl
max max

167.5-8.5°; [a]%7+173°;
protons; M+ peak at m/e 442, The above spec‘cral26 and analytical data are compatible
with structures XII or XIII, which are readily accounted for on mechanistic grounds as
well. Rearrangement by path a (structure X) would yield XII, while path b would give
rise to XIII. Additional information is required to decide between these alternative
structures. The intervention of rearrangement in competition to cyclopropane formation,

which is the exclusive reaction in DMSO, may be ascribed to shielding of the enolate anion

by methanol (but not by DMSO), thereby favoring rearrangement over internal alkylation.
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