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Chemtcal studies of the fresh berry of D~ospyros mollls have been motivated by its anthelmlntic efficacy 

and problems associated with its use in mass chemotherapy programs. Because the fruit is avallable for only a 

few months yearly and deteriorates rapldly soon after harvest, chemical knowledge is indlspensable m solvmg 

problems related to lsolatlon and preservation of active principles. The most critlcal, but still mlsslng, piece 

of mforrnatlon 1s the complete identification of all potentially active compounds present Compounds identified 

by various lnvestlgators are - dlospyrol ( I ) ‘, a few oxldlsed products of dlospyrol 2,3,4 , and Its putative 

monomeric precursor 5, Only dlospyrol h as b een isolated in large amount from the fresh berry by conventlonal 

solvent extraction procedures and has been widely assumed to be the active Ingredient. In a mass chemotherapy 

program that we are Involved recently, we noted that the effective dose of pure dlospyrol IS much higher than 

would be present I” equlpotent quanttty of fresh berry. The search for other active components In fresh berry 

resulted In an extraction procedure that yields a new dlglucoslde of diospyrol as the maln compound In lieu of 

dlospyrol. We report here the detail of this dlscovery together with evidences which suggest that free dlospyrol 

1s not the matn constituent of the fresh berry. 

Fresh, green berries, harvested a few days befcre, were ground In acetone ( 2 kg In 2 L ), the mixture 

was flltered and solvent dlscarded. The paste was extracted lmmedlately with acetone at room temperature 

under nitrogen atmosphere. Concentratton of the flltered acetone extract gave white precipitate of pure dlos- 

pyrol ( 25 g, m.p, 20%215Odecomp.) like procedures employing other solvents 
l-4 

. If the berries were ground 

In acetone contalnlng HCI cone ( 25 1 ) and the rest of the procedure followed exactly, a pure white solid 

whtch is not diospyrol was obtolned (4 g, m.p 180-21 O’decomp ) Using TLC with several developing solvent 

systems and separotlon of acetyloted derlvatlves, we have found that the unknown transforms Into dlospyrol 

spontaneously. Sepamtlon of acetylated products of the unknown ( ocetlc anhydrlde/pyrldine ) on slllca 
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column afforded drospyroi tetraocetate ( II ) ( 5 % ) and two other compounds. A pale yellow prtsmatlc crystal 

(45%, m p. 14$, m/e 802 ) was asstgned as structure 111 Exrstence of structural unsymmetry due to the 

presence of only one C-8 sugar was avIdan+ from the n m.r. data. The last compound, identtfted as IV, was a 

pale yellow amorphous sofrd ( 7 %, m.p. 153 ‘). Molecular Ian of this compound could not be obtained due to 

its htgh molecular welght, but th fragmentation sons and other spectroscopic properttes are consistent with the 

osslgned structure The presence of two symmetrical sugar unrts and the absence of both C-8 and C-8’ phenolfc 

acetate In a dlospyrol structure are evtdent from the n.m.r data 

I dtospyrol, RI= R2= R3= H 

II R,=Rp=R3=Ac 

Ill R,= glucose(Ac)4, R2= R3= AC 

IV R,= R3= glucose(Ac)4, Rp= AC 

V R,= R3= glucose, Rz= H 

VI R=H 

VII R = g!ucose 

The conclusion that the sugar moleties arc glucose was reached after comparing the sugars ( and their 

derlvatrvns)tsolated from acid-hydrolysates of compounds III and IV wrth authentic ones and only glucose was 

found. 

We conclude that the unknown molared by the acIdacetone procedure was the dfglucosrde of 

drospyrol ( V )* Although we cannot yet explain why the condition allowed rts csolatton, we do not &Ink It 

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

precursors of dtospyrol rather than the free form. 
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N.M R obsorptron ( 6) of compounds II, Ill and IV ( CDC13 sol&Ion, ThnS as Internal standard) 

F stnglet, ci; dlublet, m= multrplet 

a denotes AB system wrth J = 9 Hz 

b denotes doublet wrth J = 1 5 Hz 

posItIon of proton 

1 and 1’ 
(acetate) 

3 and 3’ 

4 and 4’ 

5 and 5’ 

6 and 6’ 
(methyl) 

7 and 7’ 

II 

1 93 
9 

7 32a 

7 72 

7 57b 
d 

2 46 
5 

4 99b 
d 

8 and 8’ 
(acetate or glucose tetraacetate) 

2 31 

III 

1 93 
s 

7 33 a 

7.65 c, 7 74 a 

7.39 
b 

, 7 58 
b 

d d 

2.47 2 47 
s 5 

7 02 
b 

, 7 01 
b 

d d 
6 98 

b 

d 

1 93-2 06 

3 70m4 33 , 2.30 
4.901T; 5 10 

m 

IV 

1 92 
5 

7 36 c 

7 ~58~ 

7 41 b 
d 

1.95-2.07 

3 70: 33 

4.9O-rn5.10 
m 

One of us had reported previously that the monomer ( VI ) may be the precursor of dtospyrol 5 . 

There has been considerable controversy concerntng the exrstence of thus monomer 3,a It can be noted that 

the monomer was obtatned from young berrtes extracted on the same day of harvest. In our expertence, no 

monomer can be obtatned from more mature berrtes harvested several days before processrng as has usually been 

the case tn all chemtcal studtes and therapeuttc applrcattons. It IS clso well known that rtpe berries loose 

anthelmtntrc efftcacy and does not yteld dtospyrol. Products obtc,?able by conventtonal extractton must 

therefore be constdered together wtth knowledge of spontaneous chemtcal changes tn tntcct berry as a function 

of time. Better understandtng of the larter has Important bearrngs on both chemtcal studtes and opplrcatton 

of the berry tn parastte controls. 
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Results reported here emphasrze further the dependence of extmctable products on procedure employed. 

As indrcated m the following scheme, we assume that the diglucoside is formed by oxidative coupltng of the 

monomeric glucosrde and can,rn turn, be converted to diospyrol by successive splrt of glucose. The mator 

products of any extraction ure determmed by the age of the berry and conditions employed. 

VI I 4 qurnones 

It IS not yet known whether the diglucoside has any Intrinsic anthelmintic action. Since it can 

transform Into diospyrol, we can concerve that the diglucoside facilitates tmnsport of diospyrol to the parasite 

by virtue of Its greater water volubility. In any case, recognition of the existence of a sequence of reactrons 

extending from intact berry to the intestinal worm should facilitate chemrcal, pharmaeeutrcal and biological 

studres of this important berry. 
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