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Assembly of mesogenic molecules based on rigid helical polymers as template
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This work aims at providing a basis for constructing liquid crystaliine systems in which the alignment
of mesogenic molecules are controlled by template polymer molecule having helical conformation
through quarternized salt formation or hydrogen bonding. For this purpose, diphenyl-3-pyridylmeth-
yl and 1-(3-pyridyl)dibenzosubery] methacrylates were synthesized and polymerized using optically
active anionic initiators to lead to single-handed helical polymers having highly isotatic configuration.
To test the ability of quarternized salt formation of the pyridy! group, the monomers and the polymers
along with some analogues were reacted with alkyl halides. Upon quaternization with methyl iodide,
poly(diphenyl-3-pyridylmethyl methacrylate) appeared to lose its helical conformation while
poly(1-(3-pyridyl)dibenzosuberyl methacrylate) appeared to maintain the conformation. Hydrogen
bonding ability of the polymers was examined using several aliphatic acids in the solid state but the
resulls suggested decomposition of the polymers (hydrolysis of ester linkage) under the experimental
conditions employed in the present work.
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helical polymethacrylate

Figure 1. Alignment of mesongenic groups based
on helical polymethacrylate through quaternization

or hydrogen-bonding.
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Table 1. Polymerizalion of 3 and 4 in Toluene
—y 2
Run Monomer  Initiator IMJ/I] Té;:;; Tg}g%’ Y(’;g DPY M /M hrii?:m:g(?ir [o f3565d
1 3 PMP-DPEDA-Li 15 24 78 78 32 121 >»99/-0/-0 +708°
2 3 PMP-DPEDA-LI 20 24 78 95 40 107 >99/-~0/-0 4918°
3 3 PMP-DPEDA-Li 50 126 -78 58 78 145 98/1/1 +505°
4 3 Sp-DPEDA-LI 20 163 78 64 57 L.56 89/8/3 +73°
5 3 DDB-DPEDA-Li 20 24 78 70 43 1.23 97/21/1 +280°
6 3 DPEDA-LIi 20 24 78 95 147 199 >99/-~0/-0
7 3 (i-PrOCQOQ), 50 24 40 60 102 1.63 7411977
8 4 PMP-DPEDA-Li 20 48 78 72 46 107 >99/-~0/~0 +1601°
9 4 DDB-DPEDA-Li 20 48 78 77 14 118 »99/-~0/-~0 +1634°
10 4 Sp-DPEDA-LI 20 48 78 54 69 L300 >99/-~0/-0 +1135°
L 4 (i-PrOCOQ), 50 24 40 77 294 274 »99/~0/-0
2 4 AIBN 50 24 60 62 211 3.17 >99/-~0/-~0

"Methanol-insoluble part (runs 1~3); hexane-insoluble part (runs 4 and 5). PDetermined by GPC

of poly(MMA) derived from the on§mal polymer.

derived from the original polymer.
immediately after being dissolved.

“Determined by 'H NMR of poly(MMA)

Measured in CHCI,/2,2,2-trifluoroethanol ($/1, v/v)

NHCHCHaN-Li W\ O !h(‘\ 1 00,
LCH, -
N H, c/ N :
H mco noo CH N
DPEDA-Li (+)-PMP (+)-DDB (-)-Sp
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Table 2. Quaternization of 1-4 with CH;l

in CHCI3a
Run Monomer Yield®
i 1 21%
2 2 ~0%
3 3 >09%
4 4 >09%

*Conditions: monomer 0,056 mmol, CHsl 5.6
mmol CHCI; | m] time 24 hr, temp. 35°C
bDetermined by 'H NMR.
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Figure 2. *H NMR spectra of poly-3 (run 2 in
Table 1) before (A, in DMSO-dg) and after (B,
in CDCl3) quaternization with CH31 [SO0MHz,
60°C] . Asterisked peaks may be based on
impurities.
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Figure 3. 'H NMR spectra of poly-4 (run 9 in
Table 2) before (A, in CDCl3) and after (B, in
DMSO-dg) quartemization with CH3I [S00MHz,
GO°C). Asterisked peaks may be based on
impurities.
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poly-8: R = 2-pyridyl

poly-7 poly-9: R = 3-pyridyl
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