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Abstract: 2,3_Oxidosqualene analogues possessing a A la-19 double bond with the natural E- 
stereochemistry lb-d are cyclised by pig liver sterol cyclase or “ultrasonically stimulated” bakers’ 
yeast (Saccharomyces cerevisiae) whereas their stereoisomers possessing a A 18-19 double bond with 
the unnatural Z-stereochemistry I’possess a different behaviour toward the same cyclases. They are 
still cyclised by pig liver sterol cyclase but are inert toward “ultrasonically stimulated” bakers yeast. 

It is well established 1 that pig liver 2,3-oxidosqualene cyclase catalyses the cyclisation of 2,3- 

oxidosqualene as well as of some analogues substituted at the A 18-19 double bond 1 to produce lanosterol and the 

truncated analogues 2 in yields decreasing with the length of the side chain (Scheme 1). We described 2 that the 

same enzyme is also able to cyclise the oxidosqualene analogues l’a and I’C possessing A 18-19 double bonds 

with the unnatural Z-stereochemistry to produce the norlanosterol bearing the unnatural 20s stereochemistry 2a 

2% or tricyclic compounds 2h 3’a and #a depending upon the length of the chain attached on the C-19 carbon of 

l’. G&R2 Scheme1 BG&@$ 

la R2=Me RI = CH$H7,CH=CM~ 2P Rz=Me RI = CH2CH2CH=CM~ 
lb R, = CH2CH2Me 2b 
lc R, = CH2Me 

RI = CH2CH2Me 
2c 

ld R,=Me 
RI = C&Me 

2d 
l’n R,=Me R2 = CX-i2CX+$H~~ 

RI=Mc 

~~~~~~~ 

3’a 2b R2 = CH2CH2CH=CMc9 4’a 2b RF CH2CH2CH=CH2 SC R2=CH2Me 
5d R2=Me 
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In the course of the latter work we required large quantities of 3’41 and &I and tried to perform the same 

transformation on ~‘a using baker’s yeast cyclase which was expected, from the elegant work of Kyler 3 to fulfill 

our needs. Unexpectedly we found that la’ does not cyclise at all under these 4h (or even more drastic) 

conditions (which however worked in our hand as described previously 8 on the natural stereoisomer la) and la’ 

was recovered unchanged after the usual work-up. 

As a consequence of this finding we decided to study in more detail the behaviour of the various substrates 

la-d and l’a-c possessing the natural E- or unnatural Z-stereochemistry toward baker’s yeast. For comparison 

purposes, we have also treated the different substrates la-d with pig liver oxidosqualene cyclase under 

standardized conditions. 4a We report herein our prelirninaty results in this field 

We find that our previous observation with l’a and baker’s yeast is not unique and that other 2,3- 

oxidosqualene analogues 1’ possessing a A 18-19 double bond with the unnatural Z stereochemistry are not 

cyclised under similar conditions and are almost quantitatively recovered. In the natural E series however 

cyclisation does indeed occur producing norlanosterol derivatives 5a 2 in yields decreasing dramatically with the 

length of the hydrocarbon skeleton of 1 (table 1). Increasing the amount of yeast per mole of 1 or the reaction 

time does not dramatically affect these results. On the other hand, in the case of the pig liver cyclase, we found 

that the same substrates 1 produce, under suitable conditions 4a and regardless of their size, almost equal 

amounts @O-80%) of the norlanosterol derivatives 2 with, in some cases (lc, Id), small amounts (-10%) of 

rearranged tricyclic compounds to which structure s was tentatively assigned.5h Such structures have not been 

found when la and lb were reacted with pig liver cyclase and when all the substrates 1 were reacted with yeast 

cyclase. 

Table 1 

, 
Oxidosqualene Bakers’ yeast Pig liver 

Yields (%)+ Yields (%)+ Yields (o/o)+ 

la 2a 80 2a 80 - 0 

lb tb 40 2b 80 0 
. 
lc 2c 20 2c 71 JC 8 

Id 2d 7 2d 60 Sd 10 

+ Yield based on reaction of one enantiomer. 

In conclusion it has been observed for the first time that oxidosqualene cyclases from bakers’ yeast and pig 

liver show different behaviour towards oxidosqualene analogues bearing the unnatural Z stereochemistry at their 

A l*-l9 double bonds although they often exhibit similar characteristics toward those possessing the natural 

stereochemistry there.376 It must be nevertheless pointed out that none of these transformations have been 

performed on a pure enzyme and therefore these results must be taken with caution.78 Work is now in progress 

in our laboratory to determine whether or not other related cyclases exhibit such difference of behaviour. 
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The required radiolabelled 2,3-oxidosqualenes la and l’a have been prepared as already described.2 The 

syntheses of le. l’c and Id have been performed in a straightforward manner from 2,3-oxidosqualene 9-11 as 

shown in scheme 2. The synthesis of lb and l’b which will be published soon 12 involves a strategy similar to 

the one described for of la. It uses also a farnesyl unit but the other ones have been prepared from geraniol 

benzyl ether by a sequence of reactions which implies its ozonolysis and transformation of the resulting aldehyde 

to the desired olefims using the P-hydroxyalkyl selenide route 11 disclosed in the scheme 2. 

Scheme 2 

6b 
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