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Abstract --Locereol(4a-methylcholesta-8,14-dien-3~-ol) and 5z-cholesta-8,14-dien-3/?-ol, not previously isolated from 
plants, 24-methylenelophenol, lathosterol, Srx-campest-7-en-3/I-ol and spinasterol are present in senita cactus in addition 
to the lophenol and schottenol described previously. 

INTRODUCHON DlSCUSSlON 

Senita cactus is a large multistemmed succulent plant of the 
Sonoran Desert [1,2]. Its necrotic tissues are the sole 
breeding site for an endemic species of Drosophila which 
dependson the plant for a A’-sterol to complete its life cycle 
[3,4]. Djerassi and co-workers established the presence of 
unusual alkaloids ‘5 71 and lupeol, lophenol and 
schottenol [8] in senita. In a later study ofthe distribution 
of alkaloids, non-saponifiables and fatty acids over its 
range in Sonora, Mexico, the presence of three additional 
sterols was noted, two ofwhich had attributes (IR, TLC) of 
8,l4-dienes [9]. In this paper we describe these plus three 
other sterols in the cactus. 

Identity of the cactus sterols was established by 
comparison of their properties to those of standards 
(lathosterol, 5z-campest-7-en-3~-ol, schottenol, spinas- 
terol and 5a-cholesta-8,14-dien-3fi-ol) and literature 
values (lophenol and 24-methylenelophenol). Prepara- 
tions of both 4a- and 4,!&methyl-5a-cholesta-8,14-dien-3fl- 
01 have been reported [lo, 11 J but only in the latter report 
were data given for the acetate as well. Comparison of these 
with the corresponding values obtained by us for locereol 
acetate showed significant differences, e.g. mp 134.5-135 
(48). 92-94” (4~); MS m/e M’ = 440, 100”; (4/I), 33 I’(, 
(4~); ‘H NMR, C3,,. d, 6 = 0.99 (4B), 0.88 (42). 3z-H, m, 
6 = 4.78 (4/3), 4.38 (4%). 

RESULTS 

Senita cactus lipids were saponified, the fatty acid and 
alkaloid fractions removed and the residue separated into 
three fractions on Si gel columns. The first contained 
lupeol, the second, lophenol and two other sterols and the 
third, schottenol and four other sterols. The second and 
third fractions were acetylated and separated on AgNO,- 
Si gel columns. 

Lophenolacetate,24-methylenelophenolace.tateandan 
unknown were isolated from the second fraction. The 
unknown was unstable to silver nitrate column 
chromatography but about 50mg were obtained for 
analysis. Its chromatographic mobility (GLC and TLC), 
mp, UV, IR, NMR and MS showed it to be 4a-methyl-& 
cholesta-8,14-dien-3fi-yl acetate which corresponded to 
unknown sterol B in the earlier work [93. Its proposed 
trivial name, locereol, is derived from Lophocereus. 

Absence of A5-sterols and presence of 4a-methyl, A’- 
and A*. “-sterols as principal constituents of senita cactus 
lipids suggest that the later steps in the pathways to typical 
plant phytosterols (campesterol, sitosterol, stigmasterol) 
a!e either absent or inhibited in this plant. A’-Sterols are 
not rare, they occur in alfalfa, cucurbits, spinach and green 
algae among others, but A’, “‘-derivatives, although well 
established as transitory intermediates during the 
biosynthesis of cholesterol and ergosterol [12,133, have 
been reported only three times as constituents of 
undisturbed living systems. 5z-Stigmasta-8,14,24(28)2- 
trien-31(-o] occurs in Vernonia anthelminrica seed [ 14],5a- 
stigmasta-8,14-dien-3/?-olwasdetected byGLCasaminor 
(0.5 ‘LI)component of rapeseed sterols early in the ripening 
process [ 151 and Sa-cholesta-8.14-dien-3/?-ol-23-one is 
the major genin in saponins of the starfish Echinaster 
.sepo.situs [ 161. 

The third fraction contained 5a-cholesta-8,14-dien-3/?- 
yl acetate (unknown sterol C [93) and a mixture of A’- 
steryl acetates that could not be readily separated. The 
mixture was analysed by AgNO,-TLC and CC-MS and 
shown 10 be comprised of the acetates of lathosterol 
(unknown sterol A [9]). Sz-campest-7-en-3/?-ol, 
schottenol and spinasterol. The absolute configuration of 
the alkyl group at C-24 in the last three cactus sterols was 
not determined. 
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Sterol biosynthetic intermediates can be isolated when 
inhibitors are added to incubation media. The drug AY- 
9944, which inhibits reduction of the A14-bond in 5a- 
cholesta-8,14-dien-38-01 by rat liver homogenates [17], 
causes the build-up of &-methyl sterols, A”‘)-sterols. 5x- 
ergosta-8,14-dien-3fi-ol and 5x-poriferasta-8,14-dien-38- 
01 when added (4 ppm) to growing cultures of Chlorella 
ellipsoida [ 18,191. The same drug added to bramble cell 
cultures gave only ARC’) and A8”4)-sterols [20], whereas 
fenarimol addition to the same cultures caused the build- 
up of 4z-methyl sterols, 5x-ergost-8-en-3fi-ol and 5z- 
stigmast-8-en-3/3-ol [21]. Replacement of ergosterol by 
5a-ergosta-8.14-dien-3B-ol as the principal sterol when 
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Continuing our investigation [l-4] of Aspergillus precursor of 3,8-dihydroxy-6-methoxy-1-methylanthrone 
cersicolor (Vuillemin) Tiraboschi, we now report the (2) [8], since, on the basis of an aflatoxin 
isolation of 1,3,6,8-tetrahydroxyanthraquinone (l), a biosynthesis [9-lo], we can propose the following 
synthetic compound [S] isolated from a natural source for biosynthetic pathway (Scheme 1): the oxidative ring 
the first time. The identification of this compound from the cleavagein 1 followed byreductionofCO:H. recvclization 
mycelium of A. versicolor is particularly interesting and methylation, leads to 2. The coupled ’ ‘C N hl R 
biosynthetically. In fact, all anthraquinone metabolites spectrum of 1 recorded in DMSO-d6 after addition of a 
previously isolated from this fungus are C,,- or C,,- small amount of DzO, reveals a wealth of fine structure. 
anthraquinone derivatives, namely versicolorin A, B and The observed long-range coupling constants confirm the 
C [6] and averufin [7]. Moreover, 1 is possibly the assignments established 0; chemical grounds [ 121. 

HOWOH - HO&OH 

MayyjoH - HopyJoH 
Scheme 1. Possible relationship between 1,3,6,8-tetrahydroxyanthraquinone and 3,8-dihydroxy&-methoxy-I- 

methylanthrone. 
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