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Abstract : Polymerizable discotic liquid crystals containing diacetylene and acryloyl groups were formed
through hydrogen bonding between phloroglucinol core and polymerizable pyridine derivatives, and their
photopolymerization behavior was investigated. The discotic complexes exhibited discotic columnar
and rectangular columnar mesophases depending on the number of aromatic rings. Photopolymerization
of the discotic complexes was carried out by UV irradiation in the liquid crystalline state. IR and UV—
Vis spectroscopy affirmed that diacetylene and acryloyl groups were selectively polymerized, and that
crosslinked polymers containing short conjugated diacetylene oligomers were produced by 1,4—addition.
X-ray diffraction experiment showed that the columnar order in the discotic complex containing phenyl—
pyridine moiety was maintained after photopolymerization, and that the rectangular columnar order in

the discotic complex with biphenyl units was changed to the lamellar order.
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Figure 1. Structure of PG/APPE and PG/APBE complexes.
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palladium (IT) [PdClz (dppf) ] = 2R Wloz Azsrk" &
el FPe dsle| =i EA tell B FRdte] ARSI,
NN-THEZ 20| =(DMF) & deh&2 4 A molecular sieve
EA) sl Bsle] ARgssitt Y azvkE oo ALE-st
227} AL Merck AF] Silica 60(70—230 ®isd) o]1$iTh

24 'H NMR #4& JEOLAM] 300 MHz JNM-LA300
spectrometerZ ©|4€3}311, IR ~FEHL Perkin ElmerAte]
Spectrum 2000 FTIR #34A18 Algale] 43itt 94 BA4& &
1517) 98l TA InstrumentAhe] DSC 29208 ARSI, 714
B W4 EE 10 T/minZ 317 A #£907] st S8
ot AFHA0E B4 MettlerAke] FP882HP 437} Mettler
FPY0 2% %4 %7} A2 Leicarte] LEITZ LABORLUX
12 POLS @u)3& olgste] alla, ¥24452E 1 T/ming
sjo] A AL BB X-4 FFEERD) HES &% 24
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Acrylic acid 10-(4-pyridin-4-yl-phenoxy)-deca-4,6-diynyi
ester(APPE)2| 4. APPE2] §4) #7& Scheme 1 “ERHSL
) 33E 1S A8k Ysked 4—bromopyridine hydrochlo—
ride 2 g(10.3 mmol), tetrakis (triphenylphosphine) palladium
(©® 0.7 g(0.6 mmol), potassium phosphate 6.5 g(30.6 mmol)
# 4-(4,4,5,5,—tetramethyl—1,3,2~dioxaborola n—2—yl)
phenol 2.7 g2(12.3 mmol)-& 500 mL&] 1+ T2 Setidel 2
A Bo7)EkelA £m9) 100 mLe) dimethylformamide (DMF)
gl 100 mLe] 759 @7 Wil 90 CeollM 3A41RF &<k et
Aok v T8 F DMFS} FHE At &l AAska, vheE
2 I ol oAlHC|ER FEStaL AEYLE BEES A
3] 4—pyridine— 4—yl—phenol 1.3 g(F& 74%)2 I3k

'H NMR (acetone-ds): & 8.55(d, 2H), 7.64(d, 2H), 7.57(d
2H), 6.95(d, 2H).

32 29 A4S Y3l 250 mLe] 17+ 52 ZEkAAel 60
mLe F&dy 60 mLe wehE-& copper (ID) acetate 17.7 g
(97.4 mmol) &} sHA Ym A4 E-7] sfofir] aHkIgic o &
o] 5—chloro—1—pentyne 4 g(39.0 mmol) ¥ 4—pentyn—1—o0l
3.3 g(39.2 mmoD & ¥h& 4]0 go] 25= 40 CTE XI5}
A8AIZE Zob whe A HES FE - UkSE-S oHERE 53
91, HEZS| = 23d/ahH50/60 viv) S A7 Sul2 AMS-She
AYAZvIE 729 E  10—chloro—deca—4,6—diyn—1—-ol 3.7
g(F& 51%) & 31k

'H NMR(CDClg): & 3.74(t, 2, 3.64(t, 2HD), 2.46(t, 2H),
2.41(t, 211, 1.99(m, 2H), 1.7 (m, 2H).

3HE 39 43S 98l 100 mLe 1+ T2 S 33
£ 1 1.0 g(5.8 mmo!) # sodium hydride 0.18 g(7.5 mmol) &
Y s £97] shelr] 10 mLe DMFE £ull2 1417 52t 1
WEIGIitE 7 Bo)) B1E 2 1.5 g(8.1 mmol) & A2olA BkS- £7]
of Aatstqitt. kg T2 ¢ WEELS SREEXFOR FEL
QAR 02 AR 10— (4—pyridine—4—yl—phenoxy) —deca—
4,6—diyn—1-0l 1.0 g(5& 54%) & 23Utk
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Scheme 1. Synthesis of the polymerizable pyridine derivatives.

'H NMR (CDCl3):
7.01(d, 2H), 4.11(, 2H), 3.75(, 2H), 2.51(t, 2H), 2.39(1,
2H), 2.03(m, 2H), 1.78 (m, 2H).

APPE?] M€ 93l 33 3 0.93 g(2.9 mmoD) 3} 20 mL)
1,4—dioxane-® 100 mLY 17 2 Zefiadel Yo Ah 24

7] slellx] @wrsksich wHF & N AN-dimethyl aniline 0.39 g
(3.2 mmol) & HFE 8700 ¥ 60 CE 7Fgsksitk 1 F acr—
yloyl chloride 0.29 g(3.2 mmol)& FAP S o430 &3lst &
2A1ZY Bt HhgE BRIt WeES EEEXEOR F59)
T FREIZ/MEE(20/1 viv)S N S0l AMEsl] FY 2
Zote 752 acrylic acid 10— (4—pyridin—4—y —phenoxy) —
deca—4,6—diynyl ester 0.32 g(& 30%)% &l&tsivh

'H NMR(CDCl3): 8 8.61(d, 2H), 7.60(d, 2H), 7.47(d, 2H),
7.01(d, 2H), 6.41(d, 1H), 6.11(dd, 1H), 5.83(d, 1H), 4.25
(t, 2H), 4.11(4, 2H), 2.51 (t, 2H), 2.39(, 2H), 2.03(m, 21D,
1.91(m, 2H); MS m/z 373(M"); Calculated for CpaHzsNO3
C: 77.19%, H: 6.21%, N: 3.75%; Found C: 76.94%, H
6.65%, N: 3.76%.

Acrylic acid 10-(4'—pyridin—-4-yl-biphenyl-4~-yloxy)-deca—-4,6-
diynyl ester(APBE)2| &, Scheme 1° v}ERd ule} 7o) APPE

8 8.62(d, 2H), 7.61(d, 2H), 7.47(d, 21D,
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o} fAR o2 APBEE $/98lch SRHE 48 43171 ¢
3ol 19 B2 ZekA~=el 4'—bromo— (1,1'—biphenyl) —4—ol
1.4 g(5.6 mmol), bis{(pinacolato)diboran 1.5 g(5.9 mmoD,
PdClz(dpph) 0.13 g(0.16 mmol) 3} potassium acetate 1.7 g
(17.3 mmoD & W& $F Ad #97]elA £l 30 mLe] di—
methyl sulfoxide 2} 170 Tl Lﬂ}o}@t} HhS-5-g WAl o
2 330 FERIES Ay AErkED
HEZE 4'— [4,5—d1methy1— (1,3,2) dioxaborolan—2—yl] —=bi—
phenyl— 4-ol 1.1 g(7& 66%)< #2353t

'H NMR(CDCl3): & 7.87(d, 2H), 7.56(d, 2H), 7.51(d, 2H),
6.92(d, 2H), 1.36(s, 12H).

e 45 AR SE 19 3 sYE R —rsﬂo}"%
3182 5 4'—pyridin—4—vyl—biphenyl-4—ol& 4t +& 61%

'H NMR((CD3),SO): 8.64(d, 2H), 7.88(d, 2H), 7.75(d, 2H),
7.72(d, 2H), 7.59(d, 2H), 6.91(d, 2H).

315HE 29} 58 ARl 2RHE 39 I HUsl sk
3}8HE 6 10— (4'—pyridin—4—yl—biphenyl—4-yloxy) —deca—
4,6—diyn—1-ol= 43k & 49%.

'H NMR(CDCls): 8.62(d, 2H), 7.61(m, 4H), 7.56(m, 4H),
7.01(d4, 2H), 4.11(, 2H), 3.75(, 2H), 2.51(, 2H), 2.40(t,
2H), 2.04(m, 2H), 1.78 (m, 2H).

s3hE 62 AME3] APPES] 343 W FdstA HEste]
acrylic acid 10— (4'—pyridin—4—yl—biphenyl—4—yloxy) —
deca—4,6—diynyl ester (APBE) & 43190tk =& 26%.

'H NMR(CDCl3): 8.68(d, 2H), 7.73(m, 4H), 7.59(m, 4H),
7.01(d, 2H), 6.44(d, 1H), 6.16(dd, 1H), 5.85(d, 1H), 4.25
, 2H), 4.11(, 2H), 2.51(, 2H), 2.40(, 2H), 2.04(m, 2H),
1.91(m, 2H); MS m/z 449(M"); Calculated for C3oHz7NO3
C: 80.15%, H: 6.05%, N: 3.12%; Found C: 79.97%, H
6.52%, N: 2.89%.
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Figure 2. IR spectra of (2) PG, (b) PG/APPE, and (¢) PG/
APBE.

4000

Table 1. Phase Transition Temperatures and Enthalpies (J/g) of
PG/APPE and PG/APBE Complexes”

Phase transition temperature (C)

Complex - -
heating cooling
PG/APPE K 57.7 K74.11 169.5M
(13.6) (11.3) (14.1)
PG/APBE K1120 K16591 11491 M 1244 M
(4.4) (14.2) (5.6) (1.8)

?K: crystalline. M: mesophase. I: isotropic.

Figure 4. Polarized optical micrographs of (a) PG/APPE at 63 T,
magnification) .
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Figure 3. DSC thermograms of (a) PG/APPE and (b) PG
APBE.
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Figure 5. XRD patterns of (a) PG/APPE at 55 C and (b) PG/
APBE at 115 TC.
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Figure 6. IR spectra of (a) PG/APPE complex and (b) cross—
linked polymer after UV irradiation for 12 h.
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Figure 7. Schematic representation of photopolymerization in
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Figure 8. UV—vis absorption spectra of (a) PG/APPE complex
and (b) crosslinked polymer of PG/APPE.
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Figure 9. X—ray diffraction patterns of (a) crosslinked polymer
of PG/APPE and (b) crosslinked polymer of PG/APBE a-
room temperature.
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