J. of Korean Qi]l Chemists’ Soc.,
Vol. 12. No. 1, May, 19%5. 109~114

Fh AR E - A |

BRAE THA$ TREH
BB THRE ER T4

The Photo-reproducibility and Stability of
Long Chain Fatty Acid Containing Azobenzene

Par, Keun—Ho - Park, Tae—-Gone*

Dept. of Chemical Technology, Chang—W on National University
*Dept. of Electrical Engneering, Chang—Won National Universily

(Received March, 29, 1995)

ABSTRACT

The Synthesis of long chain fatty acid containing azobenzene and (Cn—Azo) was optimized, starting
from p-(p’—hydroxy phenyl azo)-benzoic acid and the product of reaction containing azobenzene
chromophores was investigated by ultraviolet spectrophotometery in chloroform solvent at the various
temperature.

In addition, Reversibility and stability of azo compounds have been measured by means of Ultraviolet
and the structure of these compound were ascertained by means of FT—-IR and NMR,

Recrystallization of reaction product in the solvent results the experimental yield obtained about 62.93
% p—(p —octadecyloxy phenyl azo)-benzoic acid. Long chain azobenzene derivatives in chloroform sol-
ution are induced photoisomerization by u. v. and visible light irradiation. The solution of long chain
fatty acids(Cn—Az0) containing azobenzene are possible of being applied to functional molecular devices
such as photomemory and light switching, |
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p~{(p '—~hydroxy phenyl azo)-benzoic acid®] &
A3 p—(p“—dodecyloxy phenyl azo) —benzoic acid
o] A 92 okxdld F=A A Katayama
Chemicalsol| A4 #} 2%+ ammonium sulfate &5, 4-
octyl-4 "~ (5~carboxyl pentamethyleneoxy)azobe-
nzene> Dojindo Lab. Co.o] &A%l T &3
2 AFE3HE Y. 2812 4- Amino phenol, 4—-hydro-
xy acetanilide, ethyl bromoacetate 2 laury bro-
mide, n—dodecyl bromide¥ 7234 FgAA A
Z3t EgA1S, mynistyl bromide, n—hexadecyl
bromide, stearyl bromide= 185 A3t}

=3k N-dimethylformamide= Katayama Che-
micalsol| A Az g 5-FAI2E, Junsel chemical Co.
Ltd.o}4 A|=3F phenol 14, diethyl ether &4,
San Chun Chemical Industries. Ltd.ol|A] Alx3&

EEmite e

sodium hydroxide&+, Shinyo Pure Chemicals
Co. Ltd.ollA¢ #]|=3 sodiumbicarbonate &, g
322 Duk San Pharmaceutialo <l A|Z3& sulfric
acid, ammonia water ¥ acetic acid glacial& 132
£, ethanol James Burrough(F. A. D) Ltd. el A]
Az EFS AMSsIEen, 1 yho] hydrochloric
acid 59 Al2F2 Junsei chemical Co, Ltd.ol|A] A
Z3F 55 A o2 AHR-3 T

2. Aledaly
£ AdFelA Ed F47 S L B A}
€3t 7]7)= Shimadzu(Yg & )olA Al &g UV-2100,
FT-IR 1800 series&, NMR-2 model GEMINI 200
Varian 200ME AM8-3ti a1, ¥E-8-AAA3E 9] melting
pointE& 2337 g s 929 Electrothermal
Eng. Ltdoll A A 2§ 154 7] Type-9100% A&
3t
a8y, AT FFFE AR sk AREF
ZHAX+= BuchirHSwitzerland) oA A 2}3k Ty-
pe F-2102 AR&slgen, #7189 AAE s
Cartridge OM~-S Amberite MB-8(USA) &, A
=49 FHolH S ¢7] #138] DSC PL-700(Englan-
d)S AHE-3kA .
$HH, Azo Compounds®} §4-& p—(p’—hydroxy
phenyl azo)-benzoic acid® &2&EAaA=z 3lo K.

Ichimura 5% 3} An® o 39w ulz} long
chain(Ciz~Cis chain) 9] o}Z3IFEES FAAY

t}.

T3, FEA AME-$ 7171 ORIEL. Corpor-
ation(USA)o|l A A28 Xe/Hg Xe 500W(model
68811) o}, BJZxA}o] A}L-3 HBE] = Center wave—
length7} Z}2} 360nm&}F 450nmeo]t}.
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= A2 A p-(p ~octadecyloxy phenyl azo) —be-
nzoic acid®] ¢ M A &2 62.93% At

a2l n HrE AN B 8 E FA) AEtd 3=
9] Electrothermal Eng. Ltd. oA A &}s) 32
7] Type 91002 Al&-3teq HE-3 A2 §FH-& i
&A% A3 p-(p’—octadecyloxy phenyl azo) —be-
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azo) -benzoic acid®] B9 217°CE &A= AT
p— (p’~octadecyloxy phenyl azo) ~benzoic acid %
olzs}-gHE o] &RI-E 98 A] ShimadzuArlel] A A &}k
FT-IR 8000 Series& AHE-3H 1, NMR-& model
GEMINI 200 Varian 200M & A}8-3}ef BA 89},

A, p-(p’-hydroxy phenyl azo)—benzoic acid
of A chaing& #a3} ok FE A AL
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Fig. 1. Spectral changes to show the reversibility of

the BASH for light irradiation of 3minutes in
chioroform solution.

(a) No irradiation (b) 360nm
(b) 360—>450nm (d) 360—450—> 360nm

Fig. 12 ozl A& F3§E A A4t 4—octyl-
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zene (8ASH) & 422 ¥ F 492 6xX10°M/LZ &
AAlA 360nme} 450nme] HE]E o} ARl 3
B Y FZARE 22 JeERd Aol
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16750014 0.792 A3t AR, 450nm £29] peak
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Fig. 2. Spectral changes to show the reversibility of
the CizAzo compound for light irradiation of 3
minutes in chloroform solution.

(a) No irradiation (b) 360nm
(b) 360—450nm  (d) 360> 450—> 360nm
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Fig. 3. UV/VIS spectrum of the 8ASH by light ir-

radiation for 3minutes in chioroform solution
-spectra were measured after.

(a) visible light irradiation (b) after 30min,
(b) after 210min. (d) after 1530min.
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Fig. 4. UV/VIS spectrum of the Ciz—Azo compound by
light irradiation for 3minutes in chloroform sol-
ution :spectra were measured after.

(a) visible light irradiation (b) after 30min.
(b) after 210min. (d) after 1530min.
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Fig. 5. UV/VIS spectrum of Ciz—Azo compound by

temperature changes in chloroform solution.
(a) 0°C  (b) 15°C (c) 30°C (d) 45°C (e) 60°C
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Fig. 6. UV/VIS spectrum of Cis—Azo compound by

temperature changes in chloroform solution.
(a) 0°C  (b) 15°C (c) 30°C (d) 45°C (e) 60°C

igo g gy, Cno 7 57185 absorbance
7} F71EE & 7 U

Table 1& Ztzhe] Ede] gk &x9 43te
wavelengh 360nm$} absorbance& UeRH Aolt},

Table 1. The absorbance of Cn—-Azo compounds at
various temperature(360cm)
Temp ° 0 o o
Cn-Azo 0°C  15°C 30°C 45°C 60°C
Cl2-Azo 1.626 1.751 1.610 1.890 2.087
Cl4—-Azo 1.449 1.444 1.399 1.624 1.745
Cl16-Azo 0.953 1.025 1.113 1.356 1.457
C18—-Azo 0.860 1.504 1.843 2.281 2.551

Ciz—Azo 3§gE2] 2% 30°Ce} Cu—Azo 53E
2% 15°C ¥ 30°Ce] B dutzes 571 S7f
&tH absorbancer} F7hete BEE tha HioulR
9k, 2 ol2]e] & o] P Ca—Azo 3}§ES 2%
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Fig. 7. Pressure—area isotherms of Azo compound
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