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(2) 
In a previous conanunication , we have proved that cholesterol biosynthesized from 

2R-2T-214C-mevalonic acid (T = 3H) in a rat liver pepsration retained five tritium atoms. 

We further shmed that the tritium atcm at C-l has the expected @-configuration while that 

at C-7 had undergone an inversion from the cr- to the S-configuration during the transforma- 

tion from lanosterol to cholesterol. It was then apparent that this transformation proceeds 

7 via the elimination of a 7S-hydrogen in the form&ion of the A -intermediate. - Ultimately 

the A'-double bond of the later j;,'j-diene intermediate is reduced by the addition of ?a- 

and &-hydrogen atoms. Later work by Gibbons, Goad and Goodwin (3) has confirmed our results. 

Since the biosynthesis of sterols in yeast also involves A'-intermediates, we undertook 

to evaluate the mechanism of formation of this double bond in this organism. In view of the 

poor incorporation of mevalonic acid into yeast sterols, in a, we have carried out our investi- 

gations using yeast homogenates. It has been reported deviously that in such systems, 

(4) 
mevalonic acid is converted to 38-hydroxy-ergost-5,7,22,24(26)-tetraene rather than ergosterol. 

Yeast tells(5) (10 g.) were suspended in 0.l.M phosphate buffer, pH 7.G (20 ml), and 

homogenized for 2 minutes in a Bxonwill MSK apparatus with glass beads (0.5 mm. diameter,14 g.) 

under adiabatic cooling conditions with carbon dioxide. 2R-2T-214C-mevalonic acid (1.5 pmole; 

T/14C ratio 6 .7; 2.2 x X7 d.p.m. 
14 
C) was incubated with the total homogenate 

(6) 
for I2 hours 

,o at 20 . 
14 

After conventional workup, the recovered non-saponifiable residue (7.3 x 106 d.p.m. C) 

was fractionated chromatographically (tic), and the fractions extensively purified to yield 

squalene (I) (!J!/~~c ratio 6.4, atomic ratio (a.r.) 6:6), lanosterol (II) (T/14C ratio 6.4, 

a.r. 6:6) and a mixture of sterols with Rf values very close to that of ergosterol. on co- 

crystallisation of a portion of the mixed sterols with ergosterol, the radioactivity became 

separated from the crystalline material as expected 
(4) 

. One aliquot of the sterols was then 

hydrogenated over nickel sponge in dioxan (a), and another portion was first acetylated and 

then hydrogenated over nickel sponge in ethyl acetate (b). We have confirmed that ergosterol 
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Experiment 
14 

2R-2T-2 C-WA 

Product 

Squdene (I) 

Lanoster01 (II) 

jp-Acetoxy+a(H)-cholest-T-ene (V) 

3f+Acetoxy-~a,&z-dihydroxy-5a(H)-cholsstsne (VI) 

p-Acetqy-&a-hy&oxy+a(H)-cholesten-'j-one (VII) 

3p-Qdmxy_5a(H)-cholestane (VIII) 

5a(R)-cholestan+one (IX) 

5a(H)-cholest-l-en+one (X) 

Tf4C 
8.4 

8.4 

6.4 

6.5 

6.5 

6.4 

6.5 
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6:6 

3.81:5 

3.87:5 

3.87:5 

3.81:5 

3.67:5 

3.87:5 

2S-2T-214C+WA 
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7.4 6:6 

7.4 6:6 

5.8 3.4e:5 

5.6 3.78:5 
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5.7 3.85~5 

5.8 3.92:5 

4.6 3.11:5 
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when hydrogenated under conditions (a) gives 3S-hydroxy-5a(H)-ergos&7,22_diene (III) and the 

acetate under conditions (b) gives 3S-acetoxy-5a(H)-ergost-7-ene (IV). Co-crystallisation 

of the products from hydrogenation (a) and (b) with authentic specimens of III and IV, respec- 

tively, again led to the separation of the radioactivity from the solids in each case. Since 

3S-hydroxy-ergost-5,7,22,24(28)-tetraene is converted to ergosterol by hydrogenation over 

sponge nickel(4) , it was apparent that in m experFment no radioactivity was associated with 

either of these sterols. HorJever, when the moduct from hydrogenation (b) was co-crystallized 

with an authentic sample of jS-acetoxy-5a(H)-cholest- 7-ene (V), l.8$ of the radioactivity 

remained associated with the crystalline material. Clearly the biosynthesized woduct had 

retained a C-27 cholesteryl structure. The crystallized (v) showed a T/14C ratio of 6.4 

(a.r. 3.81:5), thereby indicating that only four tritium atoms are present in contrast to 

cholesterol derived from rat livers where five tritium labels are retained. 

Cur objective nclcr was to locate the carbon atom from which tritium was missing, and we 

first focused on C-7. The diluted biosynthetic (V) was treated with osmium tetroxide in pyri- 

dine giving 3S-acetoxy-7a,&u_dihydroxy-5a(H)-cholestane (7) (VI) (T/14c 6.5; ax. 3.87:5). 

Oxidation of VI (chromium trioxide-pyridine)to 3S-acetoxy-6CY-hydroxy-5a(H)-cholestan-7-one 

(VII) proceeded without loss of tritium (T/14C 6.5; a.r. 3.87:5) revealing the absence of iso- 

topic hydrogen at C-7 of (V). This observation is of considerable interest since it indicates 

that the 7a-hydrogen of lanosterolwa s removed in the formation of the 'i-double bond. It may 

be recalled that in the biosynthesis of cholesterol in rat livers it is the 7S-hydrogen from 

lanosterol that is lost. 

We new undertook to determine the configuration of the tritium 
(2) 

at C-l, and for this 

Furpose the 3S-hydroxy-5a(H)-cholestane(VII1) was prepared (8) . The purified (VIII) (T/14C 

ratio 6.4; a.r. 3.81:5)was oxidized with 8N chromic acid to 5a(H)-cholestan-j-one (IX) (T/~~c 

ratio 6.5; a.r. 3.87:5) which was dehydrogenated with dichlorodicyanobenzoquinone (DDQ) giving 

5a(H)-cholest-l-en-j-one (X) (T/14C ratio 6.5; a.r. 3.87:5), without loss of tritium. Since 

DLQ, dehydrogenation of steroidal 5a-j-ketones proceeds with loss of the Icy and 2$ axial hydro- 

(9) 
gens , then the tritium at C-l must have the expected I@-configuration. 

In another experiment 2S-2T-214C-mevalonic acid (0.8 wole;T/14C ratio 8.0; 1.1 x 107 # 
d.p.m. 

14 
C) was incubated with a yeast homogenate. The recovered non-saponifiable residue 

(4.3 x 106 d.p.m. l4 C) gave, after purification as described above, squalene (I) (T/ 
14 C ratio 

7.4 ; a.r. 6:6), lanosterol (II) (T/14C ratio 7.4; a.r. 6:6), and the sterol mixture. After 



hydrogenation under conditions (b) and dilution with authentic mterial, 3@-acetoxy-5cy(H)- 

cholest-'l-ene (V) (T/ 
14 
C ratio 5.6; a.r. 3.92:5) was obtained. Here again the biosynthesized 

cholesteryl derivative retained only four tritium atoms. Transform&ion of (V) via the 7,6- - 

dial (VI) (T/ 
14 
C ratio 5.6; 3.76:5) to the ketol (VII) proceeded with the loss of one tritium 

atom as evidenced by the T/14C ratio 4.4 corresponding to an atomic ratio of 2.97:5. This 

lmves the presence of a tritium atom at C-7 in the biosynthesized C 
27 

product derived fYom 

2S-2T-214C-mevalonic acid and confFrms the loss of the 7cl-hydrogen in the transformation from 

lanosterol. 

The approach to the stereochemistry of the tritium atom at C-lwas the same as used in 

the previous case. The 38-hydroxy-54(H)-cholestane (VIII) (T/14C ratio 5.7; a.r. 3.85:5) was 

oxidized to the ketone (IX) (T/ 
14 
C ratio 5.6; a.r. 3.925) which was treated with Dm td give 

Sa(H)-cholest-l-en-j-one (X) (T/14C ratio 4.6; a.r. 3.11:5). Clearly, in this case, a tritium 

is lost during the dehydrogenation step and this tritium must have the expected la- 

configuration('). 

& my, it may be concluded that the biosynthesis Of the C27-cholesteryl analoWes 

in yeast homogenates differs from that of cholesterol in rat liver homogenates in respect to 

the stereochemistry of formation of the A7-olefin. lLn the transformation of lanosterol to 

c27 
sterols it is the 7p-hydrogen that is eliminated in the rat liver prePration, while the 

7a-hydrogen is lost in the yeast homogenate. It is of interest that the biosynthesis of 

poriferasterol in &hromonas ndhamensis proceeds in a manner analogous to that of cholesterol 

in rat livers(lO). 
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