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CLADISJ discovered that Dinary mixtures of certain  atmospheric pressure. The ccmpounds were recently
mesogenic cyano-compounds exhibit the following  synthesized in our laboratory™®. The molecular struc-
interesting sequence of phase transitions on cooling: tures ar¢e shown in Fig. 1.

isotropic — Nematic — smectic A — nematic.  The

second nematic phase, which occurs at a lower tempe-

rature than the smectic phase is called the *re-entrant

nematic * phase (in analogy with similar ‘re-entrant” - Cp H@“ = 9 - 00

phases observed in superconductors, He-3, etc.).

More recently, Cladis er al.*>3 also observed the re-

entrant nematic phase in pure cyano-compounds at I
clevated pressures. Beycnd a certain pressure, the

smectic phase disappears altogether, implying that it 3
occurs only in a relatively small area in the P-T phase
diagram. ne € Hoy c0.0 €GO CN

All these compounds have a highly polar cyano-
group attached to one end of the molecule, which 11
results in strong antiparallel correlations between
neighbouring molecules’. This, in turn, leads 0 a

Ch,
bilayer structure with interdigitated molecules in each
bilayer®. As the temperature and pressure are varied, e M @- C0.0 7 N CCO CN
. ’ : 12 d
the moleculat packing is altered slightly, and the result- —_ —

ing subtle changes in the bilayer structure appear to

be responsible for the occurrence of the re-entrant 111

nematic phase. Up to now, this phase has only been’

observed either in mixtures® or at high pressures in Fig. 1. Molecular structures of (I} rtrans-p-n-
single component systems®®, decyloxy-u-methyl-p'~Cyanophenyl cinnamate, {II) 4-

cyano-phenyl-3-methyl-4  (4-n-undecyl benzoyloxy)
We have now observed, for the first time, the re- benzoate and (II) 4-cyanophenyl-3-methyl-d (4~
entrant nematic phase in three pure compounds at dodecylbenzoyloxy) benzoate.

TABLE 1
Heating Cooling
Compound [ solid-ncmatic 62:8°C isotropic-nematic 73-5°C
nematic-sotropic 73°5°C nematic-smectic A S6:8°C
smectic A-re-entrant nematic  32-5°C
re-entrant nematic-solid ~32°C
Compound 1T solid-smectic A 103° G isotrapic-nematic 152:5°C
smeclic A-nematic 127° C nematic-smectic A 127° C (14-7 J 'mole)
nematic-isotropic 152:5° C smectic A-re-entrant nemuatic 78:-537C (154 J'mole)
re-cntrant pemalic-solid ~65° C
Compound I  solid-smectic A 1027 C IOLropIc-nematic I43°C
smMectic A-pemativ 13%:5°C nematic-smectic A 138:5% € (255 J'mole)
NEMAatic-soropic 1487 C smectic Age-entrant nematic 32:8°C (464 ) mole)
re-enirant nemativ-sohid ~50° C
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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

Constitution of Laxanthone-I11 Synthetic Studies

higher
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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-



