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Laddawun Borsub, Yodhathai Thebtqranonth*r, Somsak Ruchirawat -,rand Chiravat Sadavengvivad®
Department of Pharmacology and Department of Chemistry ¥
Faculty of Science, Mahidel University, Rama 6 Road, Bangkok, Thailand
(Received in Jupan 25 October 1975; received im WK for publicatiom 24 November 1975)

Chemical studies of the fresh berry of Diospyros mollis have been motivated by its anthelmintic efficacy
and problems associated with its use in mass chemotherapy programs. Because the fruit is available for only o
few months yearly and deteriorates rapidly soon after harvest, chemical knowledge is indispensable in solving
problems related to isolation and preservation of active principles, The most critical, but still missing, piece
of information 1s the complete identification of all potentially active compounds present  Compounds identified

1

by various investigators are - diospyrol (1) 1, a few oxidised products of diospyrol 2 ., and s putative
mMOoNoMEric precursor 5. Only diospyrol has been isolated in large amount from the fresh berry by conventional
solvent extraction procedures and has been widely assumed fo be the active ingredient. In a moss chemotherapy
program that we are involved recently, we noted that the effective dose of pure diospyrol 15 much higher than
would be present in equipotent quantity of fresh berry. The search for other active components in fresh berry
resulted 1n an extraction procedure that yields a new diglucoside of diospyrol as the main compound in heu of
diospyrol. We report here the detanl of this discovery together with evidences which suggest that free diospyrol
1s not the main constituent of the fresh berry.

Fresh, green berries, harvested a few days before, were ground in acetone ( 2 kg 1n 2 L), the mixture
was filtered and solvent discarded. The paste was extracted immediately with acetone at room temperature
under nitrogen atmosphere. Concentration of the filtered acetone extract gave white precipitate of pure dios-
pyrol (25 g, m.p. 205-2]5%ecomp.) like procedures employing other solvents ]_4. If the berries were ground
in acetone containing HCl conc (25 1) and the rest of the procedure followed exactly, a pure white soltd
which is not diospyrol was obtained (4 g, m.p 180-210%ecomp ) Using TLC with several developing solvent
systems and separation of acetylated derivatives, we have found that the unknown transforms into diospyrol

spontaneously. Separation of acetylated products of the unknown ( acetic anhydride/pyridine } on silica
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column afforded diospyrol tetraacetate (11 ) (5 % ) and two other compounds. A pale yellow prismatic erystal

No.

(45%, m p. MSO, m/e 802 ) was assigned as structure 11l Existence of structural unsymmetey due 1o the

presence of only one C-8 sugor was evident from the n m,r. date, The last compound, identified as 1V, was o
pule yellow amorphous solid {7 %, m.p. 153 °). Molecular 1on of this compound could not be obtained due to
its high molecular weight, but s fragmentation 1ons and other spectroscopic properties are consistent with the

assigned structure  The presence of two symmetrical sugar units and the absence of both C~8 and C-8’ phenalc

acetate in a diospyrol structure are evident from the n.m.r data

t diospyrol, R]= R2= RS: H

i Rf‘v R,= Rg“m‘ Ac

2
i R1= glucase(Ac)4, R2= Raz Ac
v Rl= R3= gluccse(Ac)4, R2= Ac

= H

v R]= R3= glucose, R2

The conclusion that the sugar moeties are glucose was reached after comparing the sugars ( and therr

R = glucose

denivativ=shisolated from acid-hydrolysates of compounds 11 and 1V with authentic anes and enly glucose wos

found.

We conclude thot the unknown 1solated by the acid-ncetone procedure was the diglucoside of

diospyrol ( V). Although we connot yet explain why the condition allowed tts isolation, we do not think 1t

could be formed from pre-esisting diospyrol. Our results therefore suggest that fresh, green berries contain

precursors of diaspyrol rather than the free form,
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N.M R absorption ( §) of compounds [I, Il and IV ( CDCl3 solution, TMS as internal standard)

5= singlet, d= dlublet, m= multiplet
o denotes AB system with J = 9 Hz

b denotes doublet with J =1 5 Hz

position of proton tH i v
1and 1' 193 1 93 1 92
lacetate) s s H
3and 3' 7 32° 733° 7 36 °
4and 4' 7 72 7.65°%, 7 74° 7 68 °
5and §' 7 575 7.39°, 7 58" 74 b

d d d d
4 and &' 2 46 2.47 2 47
(methyl) 5 5 s
7 and 7' 6 9o 702° 701 P 698°
d d d d
1 93-2 06 1.95-2.07
m m
8 and 8' 2 3 3 70-4 33 , 2.30 3 70-4 33
{acetate or glucose tetraacetate) m 5 m
4.90-5 10 4,90-5.10
m m

One of us had reported previously that the monomer ( VI ) may be the precursor of diospyrol 5.
There has been considerable controversy concerning the existence of this monomer 3,6 It can be noted that
the monomer was obtained from young berries extracted on the same day of harvest. In our experience, no
monomer can be obtained from more mature berries harvested several days before processing as has usually been
the case 1n all chemical studies and therapeutic applications. It 15 also well knawn that ripe berries loose
anthelmintic efficacy and does not yield diospyrol.  Products obta,vable by conventional extraction must
therefore be considered together with knowledge of spontaneous chemical changes in intact berry as a function
of time. Better understanding of the larter has important bearings on both chemical studies and application

of the berry in parasite controls.
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Results reported here emphasize further the dependence of extractable products on procedure employed.
As indicated in the following scheme, we assume that the diglucoside is formed by oxidative coupling of the
monomeric glucoside and can,in turn, be converted to diospyrol by successive split of glucose, The major

products of any extraction are determined by the age of the berry and conditions employed.

GlucoseQ GlucoseQ OH H H

—m ] -

CH3 H3

vi | ===B» quinones

It 15 not yet known whether the diglucoside has any intrinsic anthelmintic action. Since it can
transform into diospyrol, we can concerve that the diglucoside facilitates transport of diospyrol to the parasite
by virtue of its greater water solubility. In any case, recognition of the existence of a sequence of reactions
extending from intact berry to the intestinal worm should facilitate chemical, pharmaceutical and biclogical

studies of this important berry.
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