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The structure of diospyrim (I) has recently been established by us (1). We showed
during the course of this work that diespyrin dimethylether (II) is a yellow cempound
(m.p. 256°) and that the red cempeund (m.p. 330¢) reported by Kapil and Dhar (2) and by
Gevindachari and Ganguli (3) te be the dimethylether of diospyrim has & molecular weight of
416. Hence it mast be a trimethylether of a rearrangement product formed by the action of

alkali on diospyrin.

Te get an insight inte its structure it was necessary to (a) sssign the chemieal shifts
(3.71 and 4.04)* between the two methoxyl groups of diespyria dimethylether (II), amd (b) te
prepare the twe possible monometbylethers (III and IV) of diospyrim (I).

The chemical shifts of the methyl and methoxyl groups of T-smethylwS-methoxy-1,4-naphtha-
quinone are 2.48 and 4,00 respeoctively. The 7-methyl and S~methoxyl groups of II cam
respectively be expected to have nearly the same chemical shifts amd the signals at 2,58 and
4,04 in the P.M.R. spectrum of 1II can, therefore, be assigned to the T-methyl and 5-methoxyl
groups respectively. It follows that the signals at 2.38 aad 3,71 in II must be due to the
7t-methyl and 5'-methoxyl groups respectively. This significant shielding of the 7'-—methyl
and 3'-methoxyl groups is to be expected, if the two naphthaguinone meieties occupy roughly
perpendicular planes in the preferred conformation thereby bringing the 7'-methyl and 5'-methoxyl
within the shielding zene of the trisubstituted guinone ring.

* all chemical shifts are in 5 = ppa relative to TMB as internal standard.
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The two diospyrin monemethylethers (III and IV) were prepared by partial methylation of
diospyrin with methyl iodide and silver oxide and separated by elution with chloroferm on &
silica gel columm.

loho-cthzlcther JA': Orange-red plates m.p. 244%; fownd ¢ 71.00 B 4.4% 62331.0‘

requires C 71,13 H 4.18 %; ene 0CH, growp by P.M.R. spectroscopy; I.R. 1680 ea! ana

1630 oYy UV, A dlox220 216, 252, 362 and 427 (log € 4.6, 4.4, 3.9 aad 3.0).

Monomethylether 'B': Yellow orystals m.p. 287-8%; found C 70.50 B 4.36; ene ocna
group by P.M.R. spectrescopy; I.B. 1650 cu ' snd 1630 oml; U.V. A dioxan® a16, 252 and

418 (log € 4.6, 4.3 and 3,0).

The methoxyl gronp of monomethylether 'B' has the chemical shift 4.03 and 'B' would,
therefore, have structure (IV); structure (III) can be sassigned to the monomethylether 'A' in

which the methoxyl has the chemical shift 3.71,

Both the monomethylethers on treatment with methyl iodide and silver oxide yield the
yellow dimethylether (II). But on methylation with methyl sulphate and potassium carbonate,
only the monomethylether 'A' (III) gives (II). Monomethylether 'B' (IV) gives the red compound (V)
(m.p. 330°). The formation of the red compound, therefore, requires the 5'-GH to be free, The
anion forsmed from this hydroxyl by the action of basc can presumably add intramolecalarly at
thep -position of the Q(: p -unsaturated carbonyl part of the quinone ring. The addition should
be facile as it leads to the formation of a five-membered ring. Subsequent emnolixzation
followed by methylation of the resulting hydroquinone leads to structure (V) baving three
methoxyl groups and a melecular weight of 416. found ¢ T71.2, 71.5 H 4.83, 4.92 0 22.4

OCH, 21.1; CpH ,0, (OCH,), requires C 72.10 H 4.84 0 23.08  OCH, 22.34 %.

The physical evidence given below is in complete accord with the propesal that the red
compound has structure (V). The U.V. spectrum of this red compound, A:::xano 220, 231, 276
200, 349 and 427 (log € 4.3, 4.32, 4,55, 4.00, 3.85 and 3.55) resembles that of trimethylise-
dianellinone (4) A D107 212, 205, 358 snd 470 (log€ 4.73, 4,16, 3.02 and 3.79). The
I.R. spectrum indicates the absence of hydrogen bonded quinone carbonyls, the -(': = 0 stretching

absorgtion beiag seen at 1477 snd 163G a—i, bdat with dimiaiebed {nteusity coupsred ta 7 aad II.

No jpedx Yor a’nyarexyi group 'is seen,
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{Solvent for PMR, CF,COOH)

CH,l / Ag,0 (CH,),50, / K,CO,

111 A B IV

Scheme 1. chemical shirts (Gzppm) shown alongside the protons.
Solvent CDCl, except ftor I
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In the P.M.R. spectrum of the red compound (V) (100 Me; GDCI.)" enly two vinylic protens
are seen as a singlet at 6,84, There are only three other protons attached to aromatic rings.
One gives a downfield signal at 7.09 and is obviously the peri-proton at 8' position. The
other twe are the meta-coupled protons at 7.08 and 7.72. There are signals for three methoxyls
at 3.98, 4.02 and 4.08. [ The 4.08 signal can probably be assigned to the (-4 methoxy group,
which is deshielded by the furan oxygen; compare Methylated Laccaic Acid III (5)_/. The two
methyl groups resonate at 2.48 and 3,03. The dewnfield methyl group at 3.03 compares well
with the methyl group at 2.97 in 9-methyl anthracene (6). "Inside” methyl groups in condensed

aromatic systems are known te be highly deshielded by proximate arematic rings (7).

Alternative structures for all compounds, im Scheme 1, where the linkage between the two

halves of the diospyrin molecule is between C-3 and C-6', eannot be ruled out.
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