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FACILE SYNTHESIS OF ZYMOSTEROL AND RELATED COMPOUNDS
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Facile preparations of cholesta-8,24-dien-3B-ol, zymosterol (1) and
the related 7,24-diene (2), 5,7,24-triene (3) and 8,14,24-triene (4),
all of which are potential intermediates of cholesterol or ergosterol
biosynthesis, are described.
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One of the key intermediates in the biosynthesis of cholestercl (in mammals)

and ergosterol (in yeast and fungi) is zymosterol, cholesta—8,24-dien—36-ol.l)

The only available standard sample of zymosterol has been from minor yeast

sterols,z) until the very recent report3) of a chemical synthesis of zymosterol,
which has prompted us to report our own efforts in this area. Described here is
a facile way to prepare zymosterol (1), cholesta-7,24-dien-38-0l (2),

cholesta-5,7,24-trien~-3p-0l (3) and cholesta-8,14,24-trien-38-o0l (4), all of which

are potential precursors of cholesterol or ergosterol.

HO

)

5-Cholene-38,24-diol 3-tetrahydropyranyl ether(§)4

is oxidized with pyridinium
chlorochromate to give the 24-aldehyde, which is treated with ethylene glycol in
refluxing benzene in the presence of p-toluenesulfonic acid. The resultant
3-hydroxy-24-acetal is converted into the acetate(6), mp 124-126°C in 75% overall
yield from 5. Successive treatment of 6 with N-bromosuccinimide in refluxing

carbon tetrachloride, tetra-n-butylammonium bromide in tetrahydrofuran, and

tetra-n-butylammonium fluorides) gives the 5,7-diene (7, 43% yield), the common
synthetic progenitor of all the targeted sterols. \Catalytic hydrogenation of
the 5,7-diene (7) with Raney-Ni W4 in ethanol affords the 7-ene (8). Refluxing

7. with benzene in the presence of p-toluenesulfonic acid affords the 8,l4-diene

(9) in 55% yield, after basic hydrolysis. Similar catalytic hydrogenation of
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the 8,14-dien-3f-0l1(9) gives a mixture (ca.l:l) of the 8(9)-ene (10,
ppm, 13-Me) and the 8(1l4)-ene (11, 0.69 ppm).‘6
Deacetalization of the corresponding acetates of 10 plus

acetone followed by Wittig reaction with isopropylidene triphenylphosphorane

)

lg-NMR 0.61

11 with d.HCl in

in

tetrahydrofuran yields, after saponification, a mixture (ca.l:1l) of zymosterol(l)

and the 8(14),24-diene (12)

from methanol gave zymosterol,

in 40% yield.
mp 109-111°C

(1it.

Recrystallization of this material
2a,3) 5 110-112°C). In the

same manner, deacetalization of 7, 8, and 9 followed by Wittig reaction gives the

5,7,24-triene (3), 7,24-diene (2) and 8,14,24-triene (4), respectively.

These sterols in biological systems are identified by HPLC and/or GC-MS.

relevant data to use for that purpose are listed in Table I.

The

A characteristic

fragment ion of £34 steroid trimethylsilyl (TMS) ether is m/z 343 due to the loss

of the side chain together with two hydrogen atoms from the steroid nucleus,

7) as

exemplified by the mass spectra of the 7,24-diene(2) and desmosterol TMS ethers.

However,

peak (m/z,341 in 3 and 4)

in the mass spectra of the TMS ethers of 1, 3 and 4,

almost completely disappears.

the corresponding

Thus, fragmentations

induced by the 24-double bond are highly dependent on the position of the nuclear

double bond.

Table I
upLc?) cc®) Prominent . ¢ ions(3)C)
tg(min) RRT rémlnen mass régmen ions
Cholesterol 15.8 min 1.00 458(42), 368(75), 329(85), 129(100)
Desmosterol 13.6 1.09 456(28), 366(26), 343(64), 69(100)
Zymosterol(1l) 12.2 1.13 456(100), 441(42), 351(28)
7,24—Diene(g) 13.2 1.25 456(33), 441(30), 343(100)
8(14),24—Diene(lg) 11.7 1.10 456(45), 441(26), 343(44), 69(100)
5,7,24-Triene(3) 11.2 1.19 454(69), 364(32), 349(100), 323(68)
8,14,24-Triene(4) 9.8 1.10 454(100), 439(29), 369(27), 349(31)
a) Shim-pack CLC-ODS, 0.15m x 6.0 ; methanol, 1.0 ml/min; UV detector, 210 nm.

b) As the TMS ether;

capillary column,

Ultra 1l(methyl silicon);

260°C.

c) As the TMS ether; 70 eV.
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