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Abstract: New self-assembled discotic liquid crystals have been prepared through single hydrogen bonding be-
tween phenol and pyridine moieties, and their liquid crystalline properties were investigated. For the con-
struction of discotic structure, we used phloroglucinol as a core molecule and trans-4-alkoxy-4’-stilbazoles with
systematically varied alkyl chain lengths as peripheral units. FTIR results showed that the intermolecular hy-
drogen bonds between core and peripheral molecules are successfully formed, and the stability of the hydrogen
bond is strongly influenced by molecular ordering. Discotic complexes exhibited different liquid crystalline
phases depending on the length of alkyl chains around the discotic mesogen. The discotic complexes with lon-
ger alkyl chains showed hexagonal columnar mesophases, while the other complexes formed nematic columnar
mesophases. These results indicated that the type of mesophase structure was strongly dependent on the alkyl
chain length around the aromatic core.
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Figure 1. Preparation of self-assembled discotic liquid
crystals.
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Scheme 1. Synthesis of trans-4-alkoxy-4’-stilbazoles (ASn).
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Figure 2. FTIR spectra of (a) AS10, PG/AS10, PG, and (b)
PG/ASn (n = 4-9, 12).
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745 (d, 2H), 7.32 (d, 2H), 7.24 (d, 1H), 6.91-6.83 (m,
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Table 1. Phase Transition Behavior of PG/ASn Complexes

HN

Phase transition behavior”

Complex

Heating Cooling
PG/AS4 Cr 49.6 (2.8) Cr 128.7 (67.2) 1 I 124.1 4.1) NC 091.0 31.5) Cr
PG/AS5 Cr 89.1 84) Cr 1179 (57.3) 1 I 1141 (3.1) NC 92.0” (33.3) Cr
PG/AS6 Cr 109.2 (60.4) NC 1331 (5.0) I I 1209 (5.00 NC - Cr
PG/AST Cr 87.7° (742) NC 131.7 (6.5) 1 I 1192 (7.1) NC - Cr
PG/AS8 Cr 798" (612) NC 1243 (44) 1 I 1094 (44) NC 537 2.1) Cr
PG/AS9 Cr 754 (52.5) NC 1215 (6.1) 1 I 113.1 (63) NC 73.0" (58) Cr
PG/AS10 Cr 848 (52.1) Coln 146.5 (17.2) 1 I 131.7 (183) Col, - Cr
PG/AS12 Cr 813 (56.9) Coly 1394 (18.6) 1 I 1319 (17.3) Col, 52.1 2.6) Cr

Cr, crystalline phase; NC, nematic

columnar phase; Coly, hexagonal columnar phase; I, isotropic phase.

“ Transition temperatures in °C and (enthalpies in J g'l) were determined by DSC (scan rate 10 °C min™).

’ Determined at onset temperature.
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Figure 3. Plot of intensity of OH stretching band at 2900
cm’ against temperature for PG/AS10 complex. Cr, crystal-
line phase; Colh, hexagonal columnar phase; I, isotropic
phase.
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Figure 4. Plot of transition temperatures against the carbon
number (n) in the alkyl chain for PG/ASn complexes (a)
on heating and (b) cooling. K, crystalline phase; M, meso-
phase; I, isotropic phase.
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Figure 5. Polarized optical micrographs of PG/ASn com-
plexes in the liquid crystalline phases on cooling.
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Figure 6. SAXS and WAXS patterns of (a) PG/AS10 at
140°C and (b) PG/AS12 at 136°C.
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