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2 2! 5-[4-(4"-alkylphenylazo)phenoxy]-1-pentyne(alkyl group : H, pentyl, etc.)3} 7+e o}
ZHA 93 moietyE ZHE Ze A2 A oM HAL FAsled Ziegler-Natta(Fe(acac),-
AIEty), metathesis(WClg, MoCl) 2 [Rh(NBD)Cl],-Et,N ZujE 7127 Z&stgt}. =3
Rh A o= fAe 4ol ASt9e o 97%°] W% £ &2 cis rich Heje] nEAE
Agstalet. gale] B, 2 ¢ 943 43 & GPC, FT-IR, 'H, '®C-NMR, UV-Visible
B3 Axet DSCE Agsle] zAlsinh. W38T 48 B4 pentylazobenzene’| & &-43 =
A7 FAE 238 Jele 298 4P4L Rle AL € 5 Utk £3 daite) zlelA
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ABSTRACT: We have synthesized novel mono-substituted acetylenes with a liquid crystalline
azobenzene moiety in the side group such as 5-[4-(4-alkylphenylazo)phenoxy]-1-pentyne
(alkyl group:H, pentyl, etc) and then polymerized them with Ziegler-Natta(Fe(acac) s
AlEt;), metathesis(WClg, MoCls), and [ Rh(NBD)Cl],-EtsN catalysts. Especially, the Rh com-
plex catalyst containing benzene as a solvent produced a cis rich polymer with an extremely
high yield of 97%. Spectroscopic characterizations of all polymers were also carried out in view
of molecular weight, structure, and thermal history using GPC, FT-IR, 'H, '*C-NMR, UV-
Visible, and DSC. Polyacetylene derivative having a pentylazobenzene group showed a
smectic liquid crystalline phase with a fan-shaped texture through the polarizing optical mi-
croscope measurement. Also, photoresponsive characteristics of all monomers and polymers
upon the irradiation of a UV monochromatic light have been investigated.

Keywords: Rh complex catalyst, polyacetylene derivative, thermal history, liquid crystailine,

Dbhotoresponsiveness.
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Scheme 1. Polyacetylene derivatives.

Scheme 2. Synthetic route to ABROO.

Dl on

3 + Cl—CHp—C=CH ———>

_Q _N-Q—O(CH2)3—CECH

Scheme 3. Synthetic route to ABRO3A monomer.
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Table 1. NMR, FT-IR, and UV-Visible Results of ABRO3A Monomer

13C-NMR
HCe=C# =CH

TH-NMR
monomer -C=CH

FT-IR UV-Visible, Apax (€max)
c=C =CH

“Bzring  trans "AB cis AB

(ppm) e (ppm) A{(ppm) (cm™) r-7*(nm) 7-7*(nm)  n-7*(nm)
ABOO3A 202 2 2 32 21 664 24z 346 438
4 6892 8332 3265 14 L a0y (Lax10h
212 351 437
ABS03A 200 6896 8326 3265 2114 664

(L7x10%  (25x10%) (2.1x10%)

2 Bz: Benzene, °AB : Azobenzene.
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Table 2. Polymerization of ABO003A by Ziegler-
Natta, Metathesis, and Rh Complex Catalysts®

- _—
sabr;L?Ie catalyst solvent  yield(%) (Xﬁﬁ;g) Ji&) MJM,
1 Fe{acac):- AlFt, toluene 4 82 4 512

2 MoCls-Ph,Sn toluene  trace -
3 WCl¢-Ph,Sn toluene  trace - -
4 [RuNBD)CU-EtN’ chioroform %0 90 30 33

5 [Rh(NBD)CI],-Et;N triethylamine 54 69 22 32
“ Polymerized at room temperature for 6 hours, [ monomer/cat-
alyst]=50, [catalyst]=0.0] mole/L, [All/[Fel=6, [Ph,Sn]/
[Mo]=0.5, [Ph,Sn1/[W]=05. ¢ [Et,;N]/[Rh]=100.
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Figure 1. Effects of mole ratios of monomer and cat-
alyst on the polymerization of ABOO3A by a [Rh(NBD)
Cl],-Et;N catalyst.
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Table 3. Effects of Solvent on the Polymerization
of ABO03A by a [Rh(NBD)Cl];-Et3N Catalyst®

sa;ln(fle solvent  yield(%) ( Xﬂfag) ( 3{‘64) MM,
4 chloroform 90 9.0 3.0 33
5  triethylamine 54 6.9 2.2 32
5 THF® 79 8.0 2.7 34
7
8

benzene® 97 48 2.0 42

ethanol’ 28 35 13 37
9 ethanol® 1 39 12 31
10 chloroform®  trace - - -

“ Polymerized at room temperature for 6 hours, [monomer]/
[catalyst] = 50, [catalyst]=0.01 mole/L.  [Et;N1/[Rh]= 100,
“[EtN1/[Rh]=0.
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Figure 2. Effects of polymerization temperature on the
polymerization of ABOO3A by a [Rh(NBD)Cl],-Et;N
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Table 4. Polymerization of AB503A by Ziegler-
Natta, Metathesis, and Rh Complex Catalysts®

sax}\r;gle catalyst solvent  yield(%) X103 ><1()4 MM,
1 Felacac);- AlEt, toluene 4 12 160 1333
2 MoCls-Ph,Sn toluene trace
3 WCls-Ph,Sn toluene  trace - - -
4 [Rh(NBD)Cl,EtN® chloroform 90 13 35 27

5 [Ru(NBD)CH,Et;N triethylamine 90 86 32 37
% Polymerized at room temperature for 6 hours, [monomer/cat-
alyst]=50, [catalyst1=0.01 mole/L, [All/[Fe]=6, [Ph,Snl/
[Mo]=0.5, [Ph,Sn]/[W1=05. ® [Et,N]/[Rh]=100.

Patymer ‘ | |
IR IR
2
< Monomer
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- 30100 2&» lOIOO
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Figure 3. FT-IR spectra of ABO03A monomer (bot-
tom) and PABOO3A (upper) prepared by a {Rh(NBD)
Cl1,-Et3N catalyst.
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Figure 4. '3C-NMR spectra of ABOO3A monomer

(upper) and PABO03A (bottom) prepared by a [Rh
(NBD)C1],-Et;N catalyst.
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Figure 5. 'H-NMR spectra of ABO003A monomer
(bottom) and PABOO3A (upper) prepared by a [Rh
(NBD)Cl],-Et3N catalyst.
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Figure 6. Thermal degradation of PABRO3A by ther-
mal heating for 50 min.
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Figure 7. The change of 'H-NMR spectrum of the
heat treated PABO0O3A prepared by a [R(NBD)Cl],-
Et3N catalyst.
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Figure 8. Polarizing microscope photographs of
AB503A monomer (upper) and polymer (bottom).
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Figure 9. Changes in UV-Visible spectrum of
ABO003A monomer in chloroform solution due to the ir-
radiation of a 350 nm monochromatic light.
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Figure 10. First order plots for the trans-cis

photoisomerization of PABRO3A prepared by a [Rh
(NBD)Cl1],-Et3N catalyst in toluene solution.
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