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Abstract-Trichome exudates of Lycopersicon pen&ii yielded nine 2,3,4-tri-O-acylglucse esters as a- and /3-anomers 
from the polar fraction of the epicuticular lipid mixture. The esters were primarily derived from 2-methylpropanoic. 2- 
methylbutanoic, 3-methylbutanoic, %methylnonanoic and ndecanoic acids, together with trace quantities of lo- 
methylundecanoic and ndodecanoic acids. 

INTRODUCHON 

Wild species of the genera Solanum and Lycopersicon 
(Solanaceae) have served as germ plasm in breeding of 
crop plants for resistance to insects and pathogenic 
organisms [l-6]. Investigations have shown that 
S. berthnultii Hawkes, the wild potato, exudes the volatile 
(E)+farnesane, an allomone which induces rapid dis- 
persal of aphid colonies [7]. Similarly, the wild tomato, 
L. hirsutum f. glabratum C. M. Mull, exudes from its 
glanular trichomes a toxic factor, 2-tridecanone, which, 
along with other allelochemicals of the leaves, exhibits 
activity against the tomato fruit worm, Heliothis sea 
[8,9]. In other areas, plant physiologists have been 
interested in these genera for other reasons, namely 
valuable traits such as drought resistance and salt toler- 
ance. Thus, wild populations are continually being sought 
by plant breeders for highly producing, cultivated hybrids 
with effective insect resistance as well as salt and drought 
tolerance. 

In the course of our studies we have investigated the 
chemistry of the trichome exudate of a greenhouse grown 
variety of a population of L. pennellii (Corr.) D’Arcy 
(formerly S. pennellii) whose native region is a narrow, 
extremely arid strip on the West slopes of the Andes in 
central Peru. L. pennellii is a prime target for breeding 
studies for several reasons. In its natural habitat it exhibits 
extreme drought tolerance and in the more arid areas 
exists where only cactus and bromeliads survive [IO]. In 
addition, L. pennellii is a genetic source of resistance 
against several insect pests [3,6]. Equally important is the 
fact that L. pennellii is fully crossable with the cultivated 
tomato, L. esculentum Mill. cv VF36. 

We here report results of the chemical investigation of 
the polar component of the epicuticular/lipids from the 
trichome exudate of L. pennellii. A study of the accumu- 
lation of these lipids is reported elsewhere [ 111. 

RESULTS AND DlSCUSSlON 

The crude exudate from the trichomes of the leaves of 
L. pennellii was isolated by rinsing the surface of the leaves 

with chloroform [ll]. An almost colourless solution 
resulted, which gave a tan coloured viscous gum upon 
removal of the solvent in uacuo. The polar lipids were 
separated from the nonpolar mix by partitioning the 
extract between methanol-water (3: 1) and hexane, from 
which the polar lipids partitioned into the aqueous layer. 

This mixture of lipids was significantly more polar than 
triacyl and diacylglyccrols as judged from their chromato- 
graphic behavior. From a series of analyses by thin layer 
chromatography (TLC) utilizing spray reagents [1 11, it 
became apparent that the constituents of the mixture were 
not glycerides but glycolipids. Infrared spectra of the 
mixture as a lilm suggested ester (1749 cm - ’ ) and hydroxy 
(3470cm-‘) functionalities. The nature of the sugar 
moiety was determined by a combination of hydrolyses, 
gas chromatography (GC) and specific enzymatic esti- 
mation as indicated below. 

Using the conversion of glucose to glucose-6-phosphate 
by ATP in the presence of hexokinase, and then monitor- 
ing at 340nm the subsequent reduction of NADP to 
NADPH by glucose-bphosphate dehydrogenase, the 
glycolipid mixture was converted lo the free sugar by acid 
hydrolysis, and the latter shown to be D-ghcOSe (39 %) by 
the enzymatic assay [ 121. That glucose was the only sugar 
was demonstrated by a sequence of acid hydrolyses of the 
lipid mixture, borohydride reduction and subsequent acety- 
lation to the glucitol acetate. This single sugar component 
was confirmed by direct GC comparison with authentic 
samples of glucitol, other alditols and with inositol. 

The fact that about the same quantity of glucose was 
determined enzymatically after either mild alkaline hydro- 
lysis (33 %)--conditions which would not cleave dimers or 
oligomers of glucose--or after acid hydrolysis (39x), 
suggested that only esters of monomeric glucose was 
involved. It is expected that alkali hydrolysis will lead to 
partial decomposition of glucose, hence a lower value. No 
free glucose was observed in the unhydrolysed glucolipid 
mixture. Thus the material consists of a glucose moiety lo 
which several acyl groups are attached as esters. 

When the mixture of glucolipids was analysed by 
methanolysis and propanolysis followed by GC or 
GC/MS, the resulting fatty esters identified the fatty acids 
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dryness with a stream of N, and resuspended in Hz0 wore 
enzyme analysis. Tbe acid hydrolysis which preceded enzyme 
assay was accomplished by heating the ghrcolipid in the presence 
of2Maq.TFAfor lhrat loo”. 

GC analysis. Prepn of the crude polar lipid for sugar identifi- 
cation by GC was effected by first heating the polar lipid in 0.6 N 
HCI-MeGH (90°C for 1 hr) in a sealed reaction vial. Subsequent 
treatment of the mix (after neutralization) with NaBH, for 
30 min (ZS”), followed by acetylation with A@-pyridine (1: 1)at 
25” overnight gave glucitol hexaacetatc. Analysis by GC was 
conducted using a split injection capillary column (WCOT 
OVlOl, 25 m x 0.25 mm, 30: 1 split ratio, He carrier gas gow 
0.6 ml/mm, FID det; inj and det temp 2w). Temp. prog. 
consisted of holding 1 min at 180” followed by increasing at 
5’/ min to 240” for 10 min. Standard acetates of alditols and 
inositols were used for comparison. Me esters for GC analysis of 
fatty acids present in the glycolipids were prepd by the method of 
ref [14] which involves methanolysis of lipid samples first with 
NaOMe (1 y’) then with 2 N HCI-MeGH. Samples wereextd into 
pentane (100 ~1) and analysed by GC under similar conditions as 
described above for the analysis of glucitol acetate except with a 
temp. prog. beginning at 50” for 5 min then increasing to 180” at 
lO”C/min (det. and inj. temperatures at 230°C). Standard esters 
were used when appropriate. GC/MS data were acquired under 
similar conditions as the capillary GC. Propyl esters were 
prepared by established methods using n-propanol- 
benzene-H,SO, (19: 1:0.5). A silar 1OC capillary 
column (25 m x 0.25 mn) was used for the analysis of esters. The 
temp. prog. was M” for 8 min then 50” to 180” at 8”/min. 

Acetylarion of glucolipid. Acetyfation of glucolipids individu- 
ally purified by HPLC was effected by treatment with 
Ac,Gpyridine (1: 1). After removal of the reagents in uacuo, the 
product was purified (if necessary) by TLC (silica gel F-254, 
Me#X-hexane. 1: 5) and characterized by ‘H NMR and Cl MS. 
For example, compound 4 gave a diacetate (anomeric ratio 2a to 
1s) with the following ‘HNMR (CDCI,) spectrum for the a- 
anomer: 60.85 (6H.d. (CH,),CH-). 1.11 (6H, m. (CH,)&HCO-). 
2.18 (3H,s,CH,CO-), 2.21 (2H.t.J = 6.7 Hz -CH,CO-). 2.49 

(1 H. m. (CH,),a CO-), 4.09 (1 H, m, Hm5). 4.09 and 4.22 (each 
lH,m,2X,H-6),5.09(lH,dd,J,,,=3.5HzandJ,,,=9.9Ha,H- 
2X5.11 (lH,t,H4),5.54(lH,t,J2,3=J3.1=9.9~H-3),6.35 
(lH,d,J,,, = 3.5 Hz. H-l). The signals for the B_anomer differed 
only in the followingchemical shifts6380 (IH, m, H-5). 5.32 (IH, 
t, J,,, = J,., = 9.9 Hz, H-3), and 5.71 (lH, d, J,,2 = 8.3 Hz, H- 
1). DCI MS (NH,), m/z: 576 (100) [M + NH,]+, 499 (88) [M 
+ NH, - NH,OAc] +. 

Synthesis of 23.4,~rri-0-isobutcnoyl-~glucopyranosiffe. 
Anhydrous glucose (1 mol), tritychloride (2 mols) and dried 
pyridine as solvent, were shaken vigorously and set aside with 
magnetic stirring for several days. To an aliquot (0.5 ml) of the 
above suspension was added excess isobutanoyl chloride in 
CHCl,; this mixt. set aside overnight. The mixt. was dil. with 2 % 
aq. NaHCO,, extd with CHCI,, dried (Na,SO,) and purified by 
prep. TLC (silica gel F-254, 1 mm, Me,CG-hexane 1: 5) to yield 
1,6ai-0-trityl-2,3,4tri-O-isobutanoyl-~~uwpyra~side. The 
ditrityl compound (14 mg) in dioxane (1 ml) was stirred overnight 
in a 10 ml tlask with PtO, (16 mg) under an atmosphere of Hr. 
The resulting mixt was filtered through Celite, and after removal 

of the solvent in uacw, the product was partitioned between 
hexane and MeGH-H,O (3: 1). The product of the polar Layer 
gave essentially two bands by reverse phase C,, prep. TLC 
(MeGH-HxO, 7333. The major, higher R, band was identkaf to the 
natural 2,3,4-tri-0-acylglucos, 1, by NMR, MS and HPLC. 
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