
Tetrahedron Letters No.49, pp. 5113-5115, 1968. Pergamon Press. Printed in Great Britain. 

A SIMPLE SYNTHETIC ROUTE TO A PROPOSED INTERMEDIATE 

IN THE BIOSYNTHESIS OF SQUALENE FROM FARNESYL PYROPHOSPHATE 

E. J. Corey and Paul R. Ortiz de Montellano 

Department of Chemistry, Harvard University, Cambridge, Massachusetts 02138 

(Received i,n IJSA 15 July 1968; received in UK for publication 9 September 1968) 

Recently a new intermediate in the biosynthesis of squalene has been obtained from farnesyl pyrophos- 

phate as substrate in a yeast homogenate containing minimal amounts of reduced nicotinamide adenine di- 

‘nucleotide (NADP-H) (1). On the basis of a number of experimental results, structure I was suggested for 

the new substance which was designated as “Compound Xx’ and which was shown to be a Cgo-pyrophosphate 

convertible to squalene (II) in the presence of NADP-H either by yeast homogenate or rat liver microsomes 

(1). This note reports a synthesis of various stereoisomers of the alcohol (III) corresponding to I and a 

I, Z = pyrophosphate 

III, Z = OH 

II 

comparison with the alcohol obtained (1) by treatment of the intermediate “Compound X” with lithium alumi- 

nmn hydride. 

The synthetic approach to III is outlined in Chart 1. E thy1 geranylacetate (IV) (2) and dimethyl o- 

lithiomethylphosphonate (3) afforded a 6-keto phosphonate which underwent smoothly the Emmons-Horner 

olefin synthesis (4) with trans, tram+farnesal to give a mixture of cu,P-&- and o,p---enones V showing 

carbonyl stretching bands of approximately equal intensity at 5.92 and 6.00 p (Ccl4 solution), molecular ion 

at E/C 396.3392 (talc. 396.3389) (5) and Amax (hexane) at 284 nm. (z = 23,206). The nmr spectrum was 
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Chart 1 

fully in accord with the assigned structures, and vpc analysis indicated the presence of two isomers of V in 

the mixture in a ratio of 7 : 3. Reaction of the mixture of ketones V with dimethyloxosulfonium methylide (6) 

gave a mixture of the trans- and cis-substituted cyclopropyl derivatives VI in a ratio of ca. 19 : 1, - - - 

respectively. The composition of this mixture was not altered by base-catalyzed equilibration experiments. 

However, metallation of the mixture with trityllithium followed by protonation (H20) afforded a mixture of 

trans- and cis-VI in a ratio of 5.5 : 1. - The & and trans isomers of VI could be separated by vapor phase or 

thin layer chromatography; each showed a carbonyl stretching band at 5.89 n (CCl4) and a molecular ion at 

m/e 410 as expected for VI; the nmr spectra also were in accord with this structure. -- Methylation of the 

ketones VI by methyllithium in ether-tetrahydrofuran afforded the corresponding diastereomeric methyl 

carbinols in each case. The diastereomers IIIa from Via were unresolved by tic and showed R+ of 0.34 on 

silica gel using 2.6% ethyl acetate in benzene; the diastereomers IIIb from VIb also were unresolved by tic 

and showed Rf of 0.29 in the same system. Infrared, nmr, and mass spectra were in accord withformulation 
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.III ineaoh case, That the alcohol obtained by reduction of ‘Compound X’ by lithium aluminum hydride is 

differentfrom the above described synthetic alcohols IIIa and IIIb was clearly shown by tic comparison of 

R+ values (system as above): IIIa, 0.34; W, 0.29; alcohol from f’Compound X,” 0.23. 

Pyrophosphorylation of the alcohol from “Compound X’ yields a partially synthetic “Compound X’ which 

is convertible to squalene in the yeast + NADP-II system (7). Similar treatment of a mixture of IIIa and Rib 

(both unlabelled and l4 CH3-labelled) affords relatively very unstable phosphorylated products and nothing 

corresponding cbromatographically to “Compound X. ” 

Thus it is concluded that the “Compound X’ isolated by Rilling (1) and shown by him to be an inter- 

mediate in squalene biosynthesis does not have structure I (8). 
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