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The exact ateric requirements for the chain-folding of squalene and the subsequent 

intermediacy of the cation I during lanosterol biogenesis were first stated by Fluzicks 

et al. (2.3). -- In the light of the theories proposed in these papers the structural 

elucidation of the antibiotic fusidic acid by Arigoni, Codtfredson et al. (4) was of -- 

particular importance. This compound is the first reported natural product, having a trans- 

gn-trans-anti-trans arrangement of the cyclopentanoperhydrophenantrene nucleus, and thus 

possesses the same stereochemical features as suggested hased on hypotheticml assumptions for 

cation I. 

It should be noted however that fusidic acid and the related compounds cephalosporiz Pl and 

helvolic acid must be formally derived from a non-classical cation whose chirality at C-20 

is opposite to that depicted in I, as stated for sargasterol (3). 

From this background the question arises whether a stable equivalent of the cation I 

edsts on the pathway from squalene to lanosterol (5). The most likely candidate for such an 

intermediate is the alcohol II (6). 

This communication describesssy&h&s of 31-norprotost-2k-ene-3~$CIMiol (III) 

starting from a degradation product of fusidic acid (7). The rout0 tfftlr tWtriL 

possibilities for appropriate lebellimg zmd methylation t-e the complete prsbeae skeleton. 
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As starting material, we used either ketone IV (7) or ketone V (7) which were reacted 

with ethylidenetriphenylphosphorane in dimethylsulfoxide at 70" (8). Under the reaction 

conditions equilibration at C-13 t&es place (for equilibration constant see (7)). thus 

leading in both cases to the came mixture of all four possible isomeric structures VI. 

After oxidation using the procedure of Fenselau and Moffatt (9) followed by ketaliaation of 

the formed Fketo function with ethylene glycol the mixture of the four compounds 

structure VII was obtained in an overall yield of 7& 

When reacted with diborane in tetrahydrofuran for l2 hours at O" followed by 

with 

hydrogen 

peroxide treatment (8), this mixture gave rise to four alcohols and a compound isomeric with 

the starting material having a tetrasubstituted double bond. Separation of all compounds 

was achieved by silica gel column chromatography. 

The following transformations deal only with the two less polar alcohols, which were 

proven to have structures VIII (C H 0 23 w 3; m.p. 187-92*, minor component) and IX (C23H4203; 

m.p. l.56-38°, major component) in the following manner: 
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Both alcohols gave rise to the same ketone X (C25H4003, m.p. l&830) when oxidized with 

chromic acid in pyridine. Attempts to oxidize this ketone with g-chloroperbenzoic acid in 

q ethylene chloride failed. Treatment of ketone X with lN potassium hydroxide in methanol led 

to the quantitative formation of the isomeric ketone XI (m.p. 149-50'; different Rf on thin 

layer plates, slight differences in n.m.r.1. This ketone was transformed into acetate XII 

(C2$4004, m-p. 192-9J") by treatment with 1.1 mole of m_chloroperbenzoic acid in methylene 

chloride. After saponification of the acetate and hydrolysis of the ketal with acetic acid 

the keto-alcohol XIII (C21H3402, m.p. 170-72O) was obtained. The diketone XIV formed after 

oxidation of XIII (9) was identical in all respects to 4a,8,14-trimethyl-l8-nor-5a,8a,98,13a, 

14f+androstan-3,17-dione prepared according to Diassi & Q. (7). 

XII XIII XIV 

The a-orientation of the hydrogen at C-13 being proven it follows that the 17-side chain 

in VIII, IX and X is b orientated, since hydroboration is proceeding from the less hindered 

a-side. Base treatment of X then leads to the more stable 17a-orientation as depicted in XI. 

Treatment of ketone XI with 4-methylpent-3-enyl-magnesium bromide yielded the alcohol XV 

(C3lH5203; m.p. 103-06“). According to Crams's rule (10) the predominance of the desired 
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R-chirality at C-20 can be expected. 

Hydrolysis of the ketal grouping at C-3 of KV followed by reduction of ketone XVI with 

sodium borohydride led to the desired alcohol III (C29R5002, amorphous product, pure in 

t.l.c., n.m.r., i.r. and m88s spectroscopic data in agreement with structure). 

Biosynthetic experiments with III labelled at c-26 or C-27 are currently under way. 

Aoknowleduements: The author gratefully acknorledges the excellent technical assistance of 

Mr. K. Huber and Miss L. Stapelfoldt andtm Drs. Ii. Deghengbi, J. Bagli and Prof. K. 

Wiesner for their interest in this work and helpful criticism. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

RIPERE-NCES 

Nomenclature see Tetsuyasu Hattori, Iiidenori Igarashi, Shigeo Iwasaki and Shigenobu 
Okuda, Tetmhedmn Letters, 1023 (1969). 

A. Eschenmoser, L. Ruzicka, 0. Jeger and D. Arigoni, Helv. Chim. Acta, 2, 1890 (1955). 

L. Ruzicka, Proc. Chem. Sot., 1959, 341. 

W. 0. Codtfredsen, W. von Daehne, S. Vangedal, A. Narquet, D. Arigoni and A. Helera, 
Tetrahedron, 2l, 3035 (1965). 

Some results on an investigation along similar lines have appeared while this work was 
in progress: 

E. J. Corey, Paul R. Ortiz de Montellano, Hisashi Yamamoto, J. Am. Chem. Sot., 
(1968). 

2, 6254 

E. J. Corey, Kang Lin, Hisashi Yamamoto, J. Am. Chem. SOC., 2, 2134 (1969). 

Unsaturated species (e.g. A20-22, A17-20) can be disregarded, since no deuterium is in- 
corporated in lanosterol, when the cyclisation-rearrangement process is conducted in a 
medium containing D20: 

T. T. Tchen and K. Bloch, J. Am. Chem. Sot., 78, 1516 (1956); J. Biol. Chem., 226, 
921, 931 (1957). 

P. A. Diassi, I. Basco, G. W. Krakower and H. Ann Van Dine, Tetrahedron, 2, 3459 (1966). 

Alan H. Krubiner and Eugene P. Oliveto, J. Org. Chem., 2, 24 (1966). 

A. Ii. Fenselau and J. G. MoffaU, J. Am. Chem. Sot., 88, 1762 (lw6). 

D. J. Cram and F. A. Abd Elhafez, J. Am. Chem. Sot., 74, 5828 (1952). 


