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The first ten compounds from the homologous series of cholesteryl esters of ortho-n-alkoxy-
benzoic acids have been synthetized, and their melting properties investigated with the aid of
polarizing optical microscopy and differential scanning calorimetry (DSC).

In the literature a number of cholesterol benzoic acid esters showing liquid
crystalline (mostly cholesteric) properties have been reported. Primarily the para-
substituted benzoic acid esters have been synthetized, because their substituents
are oriented in the direction of the molecular long axis (terminally-positioned sub-
stituents) [1, 2]. In the series of homologous p-aikoxybenzoic acid cholesteryl esters,
the methyl, ethyl, n-propyl, n-butyl, n-pentyl and n-hexyl derivatives are enantio-
tropic cholesteric substances; all the others up to the octadecyl derivative show the
enantiotropic C—S—Ch phase-sequence [3].

Little is known about the effects of the mera- and ortho-substituents. These
substituents lie almost in the molecular plane, but not in the direction of the
molecular long axis, and therefore they are called lateral substituents. VORA [4]
has reported that the cholesterol ortho- and para-methoxybenzoates are non-
mesomorphic, whereas the ortho-nitrobenzoate is monotropic smectic and enantio-
tropic cholesteric.

Recently a number of new series of homologous cholesterol derivatives have
been reported, and their mesogenic properties have been studied [5], leading to
the conclusion that there is no direct correspondence between the actual structures
and the mesogenic properties. That is, from the properties of the first members of
the series one cannot extrapolate to the properties of the second ones, etc. Therefore,
it seemed reasonable for us to synthetize the title compounds and to study their
melting properties. .

The route of the preparation, as shown in Fig. 1, follows the sequence: sali-
cylic acid (I) — methyl salicylate (II) — ortho-alkoxybenzoic acid ester (III) —
ortho-alkoxybenzoic acid (IV) — ortho-alkoxybenzoyl chloride (V) — ortho-alkoxy-
benzoic acid cholesteryl ester (VI). Since all ortho-alkoxybenzoic acids (IV) investi-
gated were liquids with high boiling points at atmospheric pressure, the correspond-
ing methyl esters (JII) and acid chlorides (V) were purified and the physical pro-
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Fig. 1.

perties of the acid chlorides were registered; they are shown in Table I. The physical
and analytical data on the cholesteryl esters (VI) are shown in Table II.

The melting properties of the compounds are closely similar to each other,
with the exception of the methyl derivative. The methyl derivative has two melting
points (99° and 120°, respectively), and on cooling a bluish-gray structureless ap-
pearance is observed under the microscope. DSC did not reveal any thermodynamic
phase transition. With the lengthening of the alkyl chain in the case of the ethyl,
n-propyl etc. derivatives, on heating only simple melting occured at the temperature
values reported (see Table II). On cooling, the isotropic melt remains unchanged
to the lowest temperatures investigated (about —20°) and subsequently forms a
glass. All these compounds have an extremely low tendency to crystallize from their
melts at temperatures down to — 10° (several days).

Table I
Boiling points and some IR characteristics of ortho-n-alkoxybenzoyl chlorides
Substituent R Bp. (°C/mm Hg) IR ve_oem™Y) Vascoclem™h)
methyl 105/3 A 1770 1286
ethyl 118/4 1768 1288
n-propyl 146/10 1770 : 1292
n-butyl 164/15 ) 1772 1290
n-pentyl ’ 167/11 1770 1288
n-hexyl : 158/5 1770 1285
n-heptyl 175/17 1772 1285
n-octyl 179/4 1772 1288
n-nonyl 188/7 1770 1286
n-decyl 199/5 1770 1284
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To summarize, in the case the o-
alkoxybenzoic aci¢ cholesteryl esters
the methyl derivative shows a blue
texture; the other derivatives were
found to be nonmesogenic substan-
ces. All compounds investigated
exhibited an extremely large tem-
perature hysteresis.

Experimental

The melting points were deter-
mined with a PHMK (VEB Analy-
tik, Dresden) hot stage. The thermal
properties were studied with a
Perkin—Elmer DSC 2 differential
scanning calorimeter under nitro-
gen flushing, at 10°/min heating or
cooling rates. The NMR and IR
spectra were registered with JEOL
60 HL and Unicam SP 1000 spect-
rometers, respectively.

The preparation of 2-alkoxybenzoic
acids (or its methyl esters)

To 35 ml 0.1 M methanolic so-
dium methylate solution, 0.1 mole
(15.2 g) methyl salicylate and 0.12
mole of the corresponding alkyl io-
dide were added. The mixture was
.boiled under nitrogen, till TLC sho-
~ wed reaction to be complete (8—12
hours). After filtration of the inor-
ganic substance the liquid was
evaporated to one-half volume and
the sodium iodide separating on
cooling filtered on pump again.

(A) To the above filtrate, 10 ml
water was edded and the mixture
was extracted twice with 30 ml ethyl
ether. The extracts were evaporated
and hydrolyzed by boiling with
aqueous methanolic KOH (about
1.5—8hours). The solution was acidi-

Table 11

Analytical and physical data of ortho-n-alkoxybenzoic acid cholesteryl esters (V1)
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** At 98,5—99° mclting to the isotropic melt was observed, and then at 103—6° the sample crystallized. On the thermogram two

* The temperatures of the C—1I transition were extrapolated from the thermograms according to the linear slope method.
endothermic peaks appeared centered at about 101° and 122°, with a protracted exothermic peak at 103—115°

n-propyl
n-butyl
n-pentyt
n-hexyl
n-heptyl
n-octyl
n-nonyl
n-decyl
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fied with aqueous HCI and extracted with ethyl ether. The extracts were shaked
with lime-water and the calcium salicylate filtered off. To the filtrate conc. HCl
was added and the mixture was extracted with benzene. Upon evaporation, the
benzene solution yielded the crude n-alkoxybenzoic acids in sufficiently pure form
to prepare the corresponding acid chlorides.

(B) The filtrate was evaporated completely and extracted with benzene. The
extracts were distilled in vacuo and the methyl ester fraction collected. The methyl
ester was hydrolyzed as above. This process was more convenient to prepare the
alkoxybenzoic acids from the n-pentyl derivative up.

Preparation of ortho-alkoxybenzoic chlorides

At ambient temperatures 0.12 mole thionyl chloride was added to 0.1 mole
alkoxybenzoic acids and the solution allowed to stand one day. The hydrogen
chloride and the unreacted thionyl chloride were removed under moderate vacuum,
and the acid chloride distilled as given in Table I.

Preparation of ortho-alkoxybenzoic acid cholesteryl esters

0.005 mole cholesterol was dissolved in 3.5 ml dry pyridine at ambient tem-
perature, and then 0.006 mole ortho-alkoxybenzoic acid chloride dissolved in 5 ml
dry benzene was added. The mixture was allowed to stand at room temperature
" for two (or more) days until no cholesterol spot was observed on TLC. Then the
reaction mixture was poured into dilute HCI solution and extracted with benzene.
The benzene extracts were washed in turn with water, with saturated aqueous
NaHCO, solution and with water. After drying on anhydrous CaCl,, the extracts
were concentrated and purified on a silica column by eluting with benzene: chloro-
form (1:1) mixture. The pure fractions were collected, evaporated to dryness and
crystallized from ethyl alcohol. The physical and analytical properties of esters
prepared are given in Table II.

The authors acknowledge the financial support of the REANAL Chemical
Works (Budapest).
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CHUHTE3 1 TEPMUYECKHUE TNTPEBPAIIEHWA 5®UPOB XOJIECTEPUHA U
opmo-1-AJJKOKCHU BEH30MHBIX KHUCIIOT

H. A. Cabo, A. H. 3oamau, I'. Momuxa, IT. M. Azou u ®@. Muxiow
CHHTeTH3MpPOBaHLl NEPBBIC OECATh YJIEHOB T'OMOJIOTHYECKOTO psza 3(QHPOB XONECTEpHHA M

OpMOo-H-aIKOKCH OEH30HHBIX KUCIOT M H3YHYEHBI UX TEPMUUECKHE NPEBPAILCHUS METOAOM MOJISPH--
30BAHHOM ONTHYECKOH MMKpockommM M maddepeHunanbHO-CKaHupyromed kamopuMeTpuu (JCK)..



