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A homologous series of 4-alkoxybenzoic acid diesters with androst-5-
-ene=-38, 178~diol have been prepared and their mesogenic properties
studied. : .

The literature contains a number of publications relat-
ing to the effects of the structure of the 175—side-chain of
sterols on the mesogenic properties of these compounds [1-3].
Most of these investigations concern the structural require-
ments of the cholesterol-like molecules, and relatively few
articles deal with other biologically important steroidal
compounds . _ :

Therefore, we have synthetized a homologous series of
diester derivatives of androst-5-ene=3g,17g8-diocl with
4-alkoxybenzoic. acids, which are well-known mesogenic com-
pounds. All compounds prepared exhibited mesogenic proper-
ties in relatively wide ranges of temperéture. In the case
of lower alkoxy derivatives, only a relatively simple phase
sequence appeared: Cr—Ch——I (from methoxy- to heptyloxy-
benzoic acid esters), while for higher homologues the
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cholesteric mesophase was accompanied by a monotropic
smectic phase., These derivatives showed-the characteristic
light reflexion, The cholesteric mesophases had oily~streaks
in the textures, Jhile the smeétic phases appeared as
A\
Table I
Thermal data from polarzizing microscopic

meagurements on compounds investigated

Compound R Cr s >Ch : I
1 methyl . 198 . . 277 .
2 ethyl . 215 . . 265 .
g n—pro§y1 . 214 . ‘, . 236 .
i .n-butyl . 165 . . 218 .

‘ 5 n-pentyl . t10 . . 155 .
[ n-hexyl . 102 . . 175 .
7. n-heptyl . 103 . T 173 .
8 n~-octyl . 105 . (84) 165 . .
9  n-nonyl . 110 . (82) . 154 :

10 n-decyl . 1o ., (84 . 146

11 n~-undecyl . 112 . (1o8) . 129

I
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Compounds 1-11

—

(R varies from methyl to n-decyl)

schlieren textures, In the calorimetric measurements, all
compounds showed nearly the same phasa—trahsition tempera-
tures as observed optically with a polarizing microscope
in the case of the crystalline-cholesteric and the
cholesteric—smectic transitions, but no thermal effect ap-
peared at the cholesteric-isotropic transition. Therefore,
this transition is considered to be of a higher (infinite)-
-order type [4]. The optically observed transition tem-
peratures are listed in-Table 1.

At higher temperatures (about 200 C), the samples
decomposed slowly (the 17 g —ester pyrolyzed) when the iso-
tropic liquid state was reached. In the cholesteric region
gualitative TLC observation indicated that the decomposi-

tion was absent.
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Experimental

All esters were prepared in the usual way from special-
ly purified 4-n-alkoxybenzoic acids [5] via the acid
chlorides and androst-5-ene-38, 17g-diol in dry pyridine
solution at room temperature, In the crude esters were conpmr
inéted with the corresponding acid anhydrides, which were
hydrolyzed by boiling in aqueous pyridine solutions.

These samples were purified by low-pressure column
chrbmatography on Kieselgel G (Merck) adsorbents, and were
crystallized from rectified‘spirit. The purities were
checkéd on precoated TLC plates (Kieselgel HF, Merck). The
analytical data on compounds 1-11 are shown in Table 2. The
IR and NMR spectra of the compounds were recorded with Carl
Zeiss Jena 75/IR and JEOL 60 HL NMR spectrometers., The
calorimetric investigations were performed with a Perkin-
-Elmer DSC-2 instrument. Micrbscopic investigations were con-
ducted on a PMHK-5 (Dresden) hot-stage.
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Analytical data on Eompounds 1-11

- Found

- Calcd.
Compound _ Formu;av c H c H
1 Cq5Hy20¢ 75_.34 .?'58 75.11 7.57
2 C34H,46% 75.74 7.90 ‘75.40. . 7.77
3 C39H5006 7‘6.194 ~8.20 76,00 - 8.03
‘ 4 -C49H5406 76.60 . 8.47 76.70 8.51
] . . . . 0
1 5 : C43H5896 76 98 8.71 77.03 8.82
[ Cy5Hg20 77 32 8.94  77.31 ° 8.97
2 c“H“o6 77.64 9.15 ~  77.42 9.21
| 8 C 491760 77.94. 9.35 7811 9.45
9 Cg4H7,40¢ 78.22 9 53 78.03 9.61
j 10 Cg4H 7506 78.48 9.69, 78.51 9.48
1 C55H8206 78.72 9.83 78.83 S 9.71
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Compounds 1-10

(R-varies from methyl to n-decyl)

ié a monotropic smectic substance, while the hiéher members
(8-1Q) are enantiotropic smectic. These smectic phases ex-
hibited characteristic focél—conic fan textures, and ‘all of
them were supercoolable to various extents, depending on the
. cooling rate, e.g. at a cooling rate, of about 10°sec—1 com~
pounds 8 and 10 supercooled by.nearly 300 under the observed
C—-S transition ;gmperatures,mmilé compound 3 did so by only
10°. The compounds displayed crystal polymorphism, frequent-
ly with metastable crystal modofications, e.g. compound 5
has a CrI — CrII.transition at about 105—1150, while com-
pound 4 shows three modifications, with transition tempera-

tures of about 1100, 136° and 1460.
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Table T

/ . . b
The mesogenic properties of compounds 1-1Q

Compound 'R o er. . s I
1 methyl 172 . .
2 ethyl . 161 . '
3 n-propyl . 157 . .
4 n-butyl . 166 . .
3 n-pentyl‘ . 173 . .
6 n-hexyl . 159 . (156) .
1 n-heptyl . 160 - .
8 n-octyl . 137 . 166 .
) n-nonyl . 142 . 167 .

10 n-decyl . 143 . 169 .

Experimental

Preparation of sulphones: To a 0.01 M ethanolic solution of
the thioether (about 30 cm3), 3 cm3 30 percent H202 (about
0.026M) and 1 cm3 1% équeous ammonium molybdate solution
(about 0.04 M based on (NH )2M004) were added. The samples
were allowed to stand for 1-5 days at room temperature, then
poured onto ice-water and the solid was filtered off, dried,
and chromatographed on Kieselgel 60 (Merck) with benzene.
The pure fractions were evaporated and crystallized from

aqueous ethanolic solution. B

The textural investigations were made a PMHK 5 (Dresden)
polarizing microscope hot-stage. In the calorimetric meas-
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urements, a Perkin-Elmer DSC-2 instrument was applied. The
spectra were recorded with Specord 75IR (Jena) and Jeol
60 HL NMR spectrometers.

Table II
Analytical data

Compound Formula - Calcd, . c Foundl .
1 C,gsg0,8  75.00 Jo.69  75.30 10,62
2 CooH5p0p8  75.26 10.81  75.15 10.91
3 CyoH5,0,S  75.56 10.90  75.48 10.58
4 C4,Hg 0,5 75,85 11,00 75,91 10.93
5 Cy,Hge0,S 76,12 - -11.10  76.21 11.07
6 C,3Hg 0,8 * 76.38 11,18  76.05 11.34
1 CyaHea0,S  76.62 11.26  76.40 11.53
8 CqgHg,0,8  76.85 11.33  76.62 11.27
9 CyeHeg0,8  77.07 11.41  76.78 11.49
10 Cy4Hg 0,8 77.28 11,48 76.85 11.61
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XMHKCKPMCTAHHMHECKME XONECTEPUN=-CYJIbZOHH
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ABTODH CHHTETH3IMDOBAJIM CEPHD TOXLECTBEHHHX H-QJIKWI-

3aMEMeHHHX XOJIeCTEepPUI-CYNbHOoHOB M nayuﬁnn'ueaorennxe CBOR=
CTBR 3THX coexuHennit,



