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earlier [I]. Cleavage of the C-24, C-28 bond gives the 
fragment ion at m/e409 which does not contain a deute- 
rium label (the intensity ofpeak at m/e 410 is -JO”,, Iha[ of 
m;c 409). Thisresult is fully consistent with thepresence of 
one deuterium label at C-28 and the other at C-29 in the 
oogoniols. 

Mass spectral data thus indicates that the primary 
hvdroxyl is located at C-29. We have recently obtained 
e;idence from 13C NMR spectra of oogoniol-I and 
model 38,26-and 3B,29-dihydroxystigmast-5-enes, which 
;~l<:o supports the presence of a C-29 hydroxyl in the 
oogonlols [4J. 

Bibsynthesis from [CD,]-methionine gives oogonrol 

with one deuterium label at C-28 and one at C-29 so that 
two deuterium atomsare lost from C-29 in the conversion 
of the fucosterol to oogoniol. A plausible way in which 
this could occur is for fucosterol to be oxidized to an alco- 
hol then to an aldehyde. A similar oxidation takes place 
in the biosynthesis of antheridiol, for a C-29 carboxylic 
acid derived from fucosterol has been shown to be on 
intermediate [5]. However, there is some indication that 
formation of a double bond at C-22. C-2? precedes oxi- 
dation of methyl to carboxyl af C-29. Oogoniol does not 
possess oxygen functions af C-22 or C-23 so its biosvn- 
thesis may not involvesuch an intermediate. The posslbi- 
lity has been considered that oogoniot may be derived 
from antheridiol. This does not appear likely because 
oogoniol possessesa deuterium label al C-29 which would 
have been lost on oxidation of fucosterol to a C-29 
carboxylic acid. If 29-ox+l’ucosternl is mdeed ‘in mtcr- 
mediate then It ma) hecollvertcdtoooeonlolb~ reduction 

of the C-24. C-28 double bond, reduction of aldehyde to 
alcohol, hydroxylalion al C-l 1 and C-l 5 and oxidation 
at C-7. We are planning further experiments to define the 
sequence in which these reactions occur. 

EXPERIMENTAL 

Feeding cxpcriments were carried out in d similar way to 
those described previously [2]. ProductIon medium conrained 
appropriate amounts of [CD,]-mcthlonine as indicated in <he 
text. Steroids ~bere ix&ted and purified by chromatography 
before determination or mass spectra. For oxidation ofoogo- 
mol-2. the purified sample was treated with Jones’ reagent for 
I Ilr ~1 room temp. Hz0 was added and the resulting ppt. 
extracted \< Ith CHCI, and the extract purified by TLC. The acid 
~a5 mcthllated b> adding a few drops olelhcreal CHIN2 and 
allowing the soln to stand for I5 mm before removmg excess 
reagent. 
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A variety of neutral pregane derivatives occur in higher 
plants [l-3], while more recently the isolation of preg- 
nane glycosides has been reported [43. We now wish to 
report the isolation and structure of another pregnane 
derivative, isolated from the Vietnamese Solanacea 
SoInnum hainunense Hance, which we have identified as 
3/I-hydroxy-%-prcgnan-16-one. 

Al,O, chromatography of the CHCI, extracts ofdried 
roots yielded 0.025 O;, of the neutrat compound C,, H j4O2 

(M’ m/e 318), mp 153”. which showed a deep blue 
colour upon detection with iodine on the TI.C plate. 
The IR (nujol) spectrum indicated a hydroxyl absorption 
al 3200cm ’ (broad) and a 5 membered carbonyl func- 
tion al 1741 cm ‘. the latter also established by LV 
absorption at & (E) 299 (58). The 60 MHz ‘H NMR 
spectrum was in agreement with a steroidal character 
giving diagnostic signals at d 0.64 (s. C-I X), 0.78 is, 
C-19) and 3.53 ppm (III. 3,x-H). The MS showed fragment 
ion at m/e 303 iM --CH,), 300 (M . -H,O), 2X5 (MI - 
CH,--II,O). the base peak at m:e 234 (M’ -X4) WEIS 

due to ;1 loss of ring D by fission between C-13, C-17 
and C- 14. C-15 ;IC found for other steroidal lh-ketones 
[S]. The ORD curve gave a strong negative Cotton 
effect (tl = - 180.3) at 298 nm, typIcal of a C-16 car- 
bony1 steroid of the 14z-series [6]. These data suggested 
that the isolated plant steroid was ?p-hydroxy-52- 
pregnan-16-one whose structure was finally supported 
by direct comparison with an authentic sample synthe- 
sired as described earlier [7]. 

The l6-keto pregnane could not be detected in the 
leaf extracts of S. hrtinomwse. .I‘hc iqol;ttion of the new 

spirosolane alkaloid solasodenone from the CHCI, 
extracts of root> and leaves of this plant has been re- 
ported recently [8] whereas the glycosidic fractions of 
the same plant contain solasodinc as the main aglycone 
(unpublished resultsl. 

The occurrence of 3/j-hydroxy-Sz-pregnan-l6-one in 
this plant is of particular interest with regard to its 
biogenesis. All the other neutral pregnanes isolated 
from higher plants show an oxygen function ;II C-20 
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and are assumed to be produced via 3fi-hydroxy-pregn- 
S-en-20-one or progesterone derived from cholesterol 
or sitosterol [2]. Some A’6-20-keto-pregnanes could be 
assumed to be formed in plants from co-occurring 
spirostanes (3, 4, 91 or furostane derivatives as well as 
spirosolane aIkaioids [lo, 1 l] in a manner similar to 
the corresponding Marker type chemical degradation. 
It is unknown if 3/I-hydroxy-5z-ptegnan-16-one in 
Shainunense is produced as a secondary product of 
one of the above degradation pathways or by a new 
biosynthetic route. However, the present findings show 
that the possibilities for pregnane biosynthesis in 
higher plants seem to be more various than assumed up 
to now [ 121. 

EXPERIMENTAL 

UV spectra were measured in MeOH; ORD determmations 
were in MeOH: NMR spectra were taken IO CDCI, with HMDS 
as internal standard. 

Isolrrrion of 3B-h~rlrn~1,-5~-prc~~nan-l6_an~. Dried and 
powdered roots (I 00 g), collected near Hanoz, Vietnam. were 
extracted exhaustively with (If-ICI, in 8 Soxhlet apparatus, 
CHCI, was coned to I i3 and extracted T x withpetrol to remove 
pigments and liplds. Evapu of the CHCI, gave a residue which 
\h’as chromatographed over AI,O, (Woelm. neutral, grade I). 
The progress of the separation was followed by TLC on Si gel 
(CHCL,-ErOIl, 9:l). Elutmn with CHCI,-ErOH (X:2) ylelded 
3/?-hydroxy-5n-pregnan-14-one. Needles (MczCO-H,O), mp 

1 X4’, [a]2 - 47.3O {c = 0 300, in EtOH), R, 0.74, identical 
mmp, RI, IR, ORD) with an authentic specimen [7]. 

Further elution with CHCI,-EIOH (7~3) gave solasodenone 
as already described [Xl. 
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INTRODUCTION 

In various fruits, polar UV fluorescent pigments with 
sharp fine structure, typical of short in-chain chromo- 
phores, were found. They were named according to their 
source, valenciaxanthin, valenciachrome, from Valencia 
and Navel orange peel [l, 21. Fersi~xanthin and per- 
sicachrome were detected in Rosaceae (peaches, apricots, 
prunes) 13, 51 and in other fruits with low carotenoid 
content (figs, blackberries, grapes) 161. Their structure is 
still unknown [7]. 

The pigment is related to the natural apo-lO’-violaxan- 
thal (5,6-epoxy-3-hydroxy-5,~dihydrolO’-apo-/?-caro- 
ten-lO’-al) found in Valencia orange peels [9]. This 
compound (A, 440 nm) was reduced to the correspond- 
ing alcohol A 370,392,414 nm. On treatment with HCl 
the maxima%ifted to 352, 371, 394 nm, through 5,8- 
isomerkation of the S$-epoxide. Curls in vitro product 
appears to be identical with the apocarotenol (1) found 
in avocado. 

In the pulp of avocado fruits, Perssa americana, two While investigating the carotenoid changes during the 
new UV fluorescent apocarotenoids were identified by ripening of Golden Delicious apples, we detected a similar 
Gross et al. [S]. One of these was assigned the structure pigment that appeared only in ripe fruit, and its structure 
5,8-epoxy-5.8-dihydro-lO’-apo-~-carotene-3,10’-diol (1): was investigated. 

CH,OH 


