614

In the cas2 of compound 1 the crystal, on heating,
melts directly to the (normal) nematic phase. In
the other two cases. it melts td the smectic A phase,
which then poes over to the nemat'c phase at a higher
temperature. On cooling, the normal nematic phase
transforms first to the smact ¢ A phase, which On supear-
cooling gives the re-enirant nemaitc phase, metastable
with resaect to the crystalline phase (see Table I).
The re-entrant nematic phase was identified by the
typical schlieren teatures, mobility of the phase when
the cover slip is displaced, and by jts miscibility with
other nematic compounds.

In compound I, the re-entrant phase occurs just
before solidification (at ~ 32:5°C) on ¢ooling the
smectic A phase very rapidly. In fact in ref. 7, the
phase was reported to be a smectic phase exhibiting
a schlieren teature, but we have now confirmed by
miscibility studies that it i Indeed the re-entrant
nematic phase. In compounds II and III, the re-
entrant nematic phase is formed more readily and the
crystailisation occurs well below the Smectic A-
re-entrant nematic transition point (see Table I), even
when the sample is cooled relatively slowly. The
transition polais could be determined op a Mettler
hot stage (Model FP 52), as well as from thermograms
taken on a differential scanning calorimeter (Perkin-
Elmer, Model DSC-II). It is interesting to note that
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heat i3 liberated at both the nematic-smectic A and
smectic A-re-entrant nemalic phase transitions.
paring the data on the compounds II and 1l (Table I)

Com-

it is sean that both these trans'tions are somewhat
stronger, involving larger heats of transition, for the
homologue, viz,, compound III. Further
details about the phase transitions in these compounds

and some mixtures will be discussed elsewhere.

We are indebted to Prof, 8. Chandrasekhar for many
useful discussions.
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CONSTITUTION OF LAXANTHONE-III SYNTHETIC STUDIES
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ABSTRACT

Constituticns assigned to laxanthone-III (I) isolated from Lawsonia inermis, and the mono-
ethyl etler (IV) of its deacetylation product (IX) Lave been confirmed by the characterisation of
this etlyl ether by comparing with three isomeric 1-hydroxy-3,6,7-dimethoxymonoethoxyxanihones

(I, I and IV) now obtained synthetically.

AXANTHONE-III (Cy;H,,0,), a new 1,3.6,7-tetra-
oxygenated xanthone isolated from Lawsonia inermis,

its deacetylation procduct (Cyi:H,,0¢) and the mono-
cthyl ether (Cy:H,40,) of the latter were given their
constitutions as  l-hydroxy-3,7-dimethoxy-6-acetcxy-
xanthone (I), 1,6-dihydroxy-3,7-dimethoxyxanthone
(IX) and 1-hydroxy-3,7-dimethoxy-6-ethoxyxanthone
(1V). However, these structural assignments had not
been substantiated by direct synthetic evidences. This
paper reports the characterisation of the ethyl ether
as l1-bydroxy-3,7-dimethoxy-6-ethoxyxanthone (IV}) by
Its comparison with various synthetic isomeric
1-hydroxy-3,6,7-dimethoxymonoethoxyxanthones (1L,
HI and 1V), and thus confirms the proposed structures

for laxanthone-IIl and its derivatives. In this connecs
tion the three isomeric xanthones: 1-bydroxy-3-ethoxy-
6,7-dimethoxyxanthone (II), 1-hydroxy-3,6-dimethoxye
7T-ethoxyxanthone (III} and 1-hydroxy-3,7-dimethoxy-
6-cthoxyxanthone (V) have been synthesised as
described in this communication.
1-hydroxy-3-ethoxy-6,7-dimethoxyaanthone (II) was
obtained by the monoeethylat.on of I,3-dhydroxy-6,
7-dimethoxyxanthone? (V). 1-Hydroxy-3-6-dimethoxy-
7-cthoxyxanthone (III) was prepared by the mono-
methylation of 1,3-dikydroxy-€~methoxy-7-ethoxy
xanthone® (Y1} as well as by the monoethylation of
1,7-dihydroxy-3,6-dincethoxyxanthone! (VII). On the
other hand, 1-hydroxy.3,7-dimethoxy-6-cthoxyxan-
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thone (IV) was made by the monomsthylation of
1,2-dihydroxy-G-ethoxy-7-methoxyxanthone® (VIII) and
also by tke monoethylation of 1,6-dihydroxy-3,7-
dimethoxyxanthone* (IX).

The identity of the monoethyl ether of the deacety-
lated laxanthone-III with I-hydroxy-3,7-dimethoxy-6-
ethoxyxanthone (IV) but not with other isomeric
1-hydroxy-3,6,7-dimsthoxymonoethoxyxanthones (II
and IID) confirmed the placements of the free hydroxyl
at Cy and two methoxyl functions at C; and €, posi-
tions resoectively thereby sunporting the placement
of the acetcxyl function at Cs. This confirmed the
coustitution of laxenthone-IlI as 1-hydroxy-3,7-
dimethoxy-6-z2cetoxyxanthone (I).

R50 O OR

R40
0  QH

I. R, = R, = CH,: R; = COCH,
II. R1 = CEH.E; Rg — R3 == CH;.]
I1i. Ry = R, = CH;; Rs = C,H;
IV. Ry = R, = CH,; R, = C,H,
V. Ry, = H; R, = Ry = CHj
VL. R; = H; R; = CH;; R; = C,H;
VIL Ry =R, =CH;; Ry =H
VII. R; = H:; R, = CH;; R; = CH,
IX. R]_ = R.3 == CH.;; Rg = H

EXPERIMENTAL

| -Hydroxy-3-ethoxy-6,71-dimethoxyxanthone (II)

A solution of 1,3-dihydroxy-6,7-dimethoxyxanthone?
(V) (0-4 g) in acetone (35 ml) was treated with diethyl
sulphate {(0-2m}l) and ignited potassium carbonate
(Zg) and then heated under reflux for 6h. The
inorganic salis were filtered, washed with hot acetone
ond the solvent was remosved from the c¢ombined
fltrate. The recction product thus obtained was
(reatcd with water, filtered, washed and dried. It

crystallised from metlanol as pale ycllow ncedles

(Q-3g), mp. 179-£0° (Found ; C, (4-2; H, 5-5.
C;:]-]“Ot, ]EC[UJ]CS C, f,-4'55; 11, 51{}%) It Payl
prezn colouration with alccholic forrice ¢ Lonide,
L-Hydroay-3,C-din etl.oxyT-cthoxyxantlone {111)

(¢) A solution of 1,3-dib ydioxy-C-met) uay-7-<ctl ony-
yaathone’ (VI (O-S g) mn weetone (S0 mil) was dreiited
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with dimethyl sulphate (32 ml) and iznited potzssium
carbonate (2 g) and thea heated uader redix for 6 h.
The Inorgavc salts were filterad, washed with hot
aceone and the solvent was removed from the
combined filtrate. The methylation product (11D
crysta’l'sed from methanol as pale vellow needles
(0-4g), mp. 216° (Found: C, 6%+3; H, 5-4.
Ci2H; 506 requires C, 64:55; H, 5:-10%). It pave
positive ferric reaction,

(6) A solution  of 1,7-dihydroxy-3,6-d methoxy-
xanthone! (VII) {(0-2 ¢} in ccetone (30 ml) was treated
with diethyl sulpbate (0-12 m!) and ignited potassum
carbonate (1 g) and then heated under r:flux for 5 h.
The ethylation product was worked un s usual. It
crystaliised from methanol 2s pale yellow needles
(0-1 g), m.p. 216°. This compound weas found to be
identical with the sample obtained earlier (m.p., m.m.p.
and Co>-TLQC),

1-Hydroxy-3,T-dimethoxy-6-ethoxyxantlione (IV)

(a) A solution of 1, 3-dihydroxy-6-cthoxy-7-methoxy-
xanthone® (VIII) (0-4 g) in acetona (5J ml) was treated
with dimethyl sulptate (3-15 ml) and iznited potas-
sium carbonate (2g) and then heat:d under reJux
for 8 h. The meth/lation prodict was worked up
as usual. It crystallised from met. anol c5 pale yellow
needles (03 g), m.p. 221-22° (Found : C, 64-5; H,
5-3. Ci:HcOs requires C, 64-55; H, 5-10%). It
gave positive ferric reaction.

(6) A soluilxn  of 1,6cdhydroxy-3,7-dimethoxy-
xanthone! (IX) (U-15 g) in acetone (30 ml) was tre-ted
with diethyl sulphate (0-08 mil) and ignited potassium
carbonate (1 g) and thea heatad under reflux for 6 h.
The ethylation product wos worked up as usual. It
crystaliised from mettancl as pale yellow needics
0-1g), mp. 221-22°; idzatical with the sample
obtained earlier (m.p., m.m.p. and Co-TL(C).
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