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Abstract-Chase experiments with 14C02 and feedmg experiments with labelled mosltols showed that D-pimtol m 
leaves of Stmmondsta chznenszs arises via eplmerlzatlon of D-ononltol This finding represents an alternative pathway, 
since D-pinit 1s formed m gymnosperms and other plants by eplmerlzatlon of sequoyitol 

INTRODUCTION 

D-~mitol (S-O-methyl-D-chao-mositol) IS one of the most 
abundant cychtols m plants Practically all gymnosperms 
and many other plant families sometimes contain con- 
siderable concentrations of this cychtol m leaves or wood 
The pathway by which D-pmitol 1s formed has been 
elucidated independently m gymnosperms, Legummosae 
and Asclepiadaceae [l] The reaction sequence was found 
to proceed by methylatlon of myo-mositol and subsequent 
epimeruation of the resulting sequoyitol to yield D- 
pimtol Durmg the present phytochemrcal studies on 
Sunmondsza chmensls (JoJoba), we found that the leaves of 
this economically important desert shrub contain D- 
pmltol, but no traces even of the mandatory precursor 
sequoyitol The following report describes the occurrence 
of a novel biosynthetic pathway via D-ononltol for the 
formation of D-pmltol 

RESULTS AND DISCUSSION 

The carbohydrate and cychtol metabolism was m- 
vestlgated on a long-term basis m leaves of Slmmondsza 
chrnenszs using a pulswhase experiment with 14C02, 
which was assimilated via photosynthesis, the chase 
penod followed by exposure to natural *‘CO2 for 2 
months In the course of this kinetic study It was found 
that myo-mositol and onomtol were turned over consecu- 
tively, while pmitol clearly accumulated This sequence of 
synthesis, turnover and accumulation, obviously reflects a 
biogenetic relationship, ma similar mode the biosynthesis 
of D-l-O-methyl-muco-mositol had been elucidated m 
gymnosperms [2] However, m the present study the 
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expected precursor of pmltol, namely sequoyltol, could 
not be detected Instead, onomtol showed the required 
kinetic behavlour suitable for a precursor of pmltol 

As depicted m Fig 1, it 1s feasible from a theoretical 
standpomt to convert onomtol to pmltol via mverslon of 
the same hydroxyl group that would have to be inverted d 
the pathway proceeded via sequoyitol Since pmitol and 
onomtol can occur in D- or L-configuration, the more 
abundant pmltol was isolated from S chrnensrs leaves m 
order to elucidate Its stereochemical nature The crystal- 
lized pmltol showed an optical activity of [a];’ + 63”, 
which 1s m accord with D-punt01 In order to validate the 
biogenetic relatlonshlp between the two methylated mo- 
sitols, onomtol should also occur m the D-form 
Supported by the stereochemical fea&hty and the results 
from the 14C02 pulse-chase expenment, two feeding 
expenments wrth labelled cychtols were carned out to 
confirm the proposed formation of D-pmitol via D- 
onomtol myo-[U-‘4C]Inosltol was infiltrated via the 
transpiration stream mto a young leaf of S chmensls 
Samples taken daily were analysed for metabohc pro- 
ducts The data are compded m Table 1 Accordmgly, 
myo-mosltol was converted first to D-onomtol, wluch 
subsequently was turned over mto D-pmltol The low 
rates of D-chiro-mositol which arose are generally con- 
sidered to be a consequence of demethylation of D-pmitol 
Since a young leaf was employed m this experiment, about 
one-third of the recovered label was found m pectlc 
compounds [3] 

The direct relationship between D-ononltol and D- 
pmitol was finally shown when D-[U-‘4C]onomtol was 
likewise fed to a young leaf More than two-thirds of the 
radioactivity converted was recovered in D-plnltol The 
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IQg 1 AlternatIve pathways of D-puutol formatIon 
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Table 1 Metabohtes of two feedmg experiments with a young 
leaf of Stmmondsw chmensn using labelled precursors 

Compound fed myo-Inositol D-Ononitol 

Feeding time (hr) 24 48 72 120 12 36 

Metabohtes 
myo-Inositol 260 130 61 40 20 15 
D-Onomtol 180 130 69 43 132 70 
D-P1n1tol 207 320 450 572 662 733 
D-Chlro-hOsltOl 20 51 38 15 72 82 
Galacturomc acid 5 1 29 0 0 0 0 
Pectic compounds 280 330 380 330 112 95 

Data given m % of total radloactlvlty recovered from the leaf 
sample Compounds fed were umformly labelled with 14C 

remannng label rests m degradation products hke myo- 
lnoslto1 or D&i-o-inoslto1 or in polymers hke pectic 
compounds 

From these data it IS qmte clear than m addition to the 
well-established sequence sequoyitol + D-plnltol, an 
alternative pathway via D-onomtol exists Interesttngly, 
the btosynthests of D-pistol via sequoyltol has also been 
shown to operate m Ononzs sptnosa [l] This legummous 
plant, however, not only contams considerable amounts 
of D-onomtol, but also gave Its name to this cychtol, thus, 
one m&t be tempted to speculate that both pathways 
occur together m the same plant 

EXPERIMENTAL 

PC, radioautography and h&-voltage electrophoresls for 
compound ldentdication and analysis were carned out as pre- 
vlously de-bed [4] 

Chase expt An intact branch of a potted plant of a 2-year-old 

S~mmon&ra chmensrs was sealed mto a transparent plastic bag of 
ca 1OOml vol Gaseous 14C02 (lOO@) was mJected wtth a 
syringe mto the bag and the plant was exposed to natural sunlight 
of ca 50 klx for 4 hr Subsequently, the bag was removed and the 
plant allowed to carry on wth photosynthesls under natural 
“CO2 Leaf samples were taken at Intervals of 3 days for a period 
of 2 months 

Feedmg expt A short shoot section with a young leaf was 
placed m a small test-tube contammg the aq soln of either 10 @I 
myo-[U-‘4C]mositol or 2 #Zt o-[U-‘4C]ononltol When the 
soln had been consumed, dlstdled Hz0 was refilled L&sections 
were cut out at intervals and analysed for radtoactwe products 

lso~at~on of D-pwltol Fresh leaves of S~mmonds~a chmensls 
(3 kg) were extracted with hot Hz0 The cone extract was 
hydrolysed with 2 M HCI at 100” for 3 hr The ppt was filtered 
and the clear soln subJected to osazone and phenylhydrazone 
formation After filtration the soln was delomzed and filtered 
through activated carbon The clear filtrate was coned and 
chromatographed on cellulose powder according to ref [S] D- 
Pmltol crystallized from 96 “/, EtOH Yield 10 2 g, mp 184-186”, 
[u]g +63” (H*O, c 5) 
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