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WG IR P 3% 1 (" H NMR, 300 MHz) , 3&[® Varian-Unity 2 7 ; Spectrum One B BIZT 455 4%
(FTIR) , 3[E Perkin Elmer 23 #] ; Vario micro cube BICER ML, 18 E Elementar /A ) ; UV-1601PC 7
AT WO, HZS Shimadzu 23 7 ; JSM-2100F #4494 i, 7 B 600485 (SEM) , H AL PRk 4
#t5 Bruker Avance D8 % X HFEATHI (XRD) , 7 [E Bruker 24 Hl; AR2000 AR (Y, JEE TA A F];
AGEHAIL(1 mm JERE).

1.2 ER5RIE

¥ 2. 10 g AR -4- R R AT 200 mL G, i £ I 40 b, WHIZR=IR, WEHE
TRBR 2 A, T 80 CIHRIE 2 h B ff S WASE 2FR/T, 188 E R -4- KBS B HE T 30 mL
PSR AR PO PE T 28 AR 50 mL N-(3,4-Z8 E L) FE B (4. 16 g) BYPUE WG A
Wb, SRJETEN 2 mL MERE, IO 10 hy K SRS AV VRO 2R AR A DU AU R IR R Y 20 mL, R,
g, TR ERA AR D10, H 20 mL ZBEESS S, Wik, I, THEHS2140 D10 FE42. 36 ¢,
FEEN 54, T%. FIFHFEIRER 524815 D7 1 D8.

DI10: "H NMR(DMSO-d,), &: 0.85(m,6H), 1.26(t,24H), 1.45(m,4H), 1.71(m,4H), 4.03
(q,4H), 7.08~7.05(d,1H), 7.53(d,1H), 7.62(q,1H), 7.94(m,2H) , 8.03(m,2H) , 8. 12(s,2H) ,
8.15(s,2H), 10.41(s,1H), 10.64(s,1H). FTIR(KBr), #/cm™": 3193, 2922, 2850, 1602, 1576,
1499, 1460, 1390, 1337, 1278, 1225, 1145, 1118, 1066, 1017, 997, 934, 858, 813, 795, 773, 699,
661, 551, 517. C, H N, O, JCR /T SAE (%, T1530E) : C 72.98(73.14), H 8.283(8.59), N 8.37
(8.53).

DS: 'H NMR(DMSO-d, ), 6: 10.65(s, 1H), 10.42(s, 1H), 8.12(m, 2H), 8.03~7.95(m, 4H) ,
7.63~7.50(m, 4H), 7.33(s, 1H), 6.98(m, 1H), 4.02(m, 4H), 1.73(m, 4H), 1.45~1.27(m,
20H), 0.86(t, 6H). FTIR(KBr), #/cm™"; 3192, 2953, 2920, 2850, 1681, 1653, 1599, 1566, 1519,
1498, 1458, 1386, 1338, 1273, 1223, 1138, 1012, 858, 773, 723, 686. C. H,N,0, T K 53 b7 S (K
(%, 7138ME): C71.79(71.97), H 8.04(8.05), N 9.31(9.33).

D7: '"H NMR (DMSO-d,), 6: 10.65(s, 1H), 10.42(s, 1H), 8.12(m, 2H), 8.03~7.95(m,
4H), 7.63~7.49(m, 4H), 7.34(m, 1H), 6.99(m, 1H), 4.02(m, 4H), 1.73(m, 4H), 1.43~1.29
(m, 16H), 0.87(t, 6H). FTIR(KBr), #/em™": 3198, 2955, 2924, 2855, 1678, 1602, 1562, 1517,
1498, 1458, 1388, 1338, 1271, 1224, 1144, 1012, 856, 773, 725, 687. C,H,,N,0, 7T Z 53 b7 S {E
(%, HEAH) . C71.19(71.30), H7.76(7.74), N 9.65(9.78).
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Fig.3 Amplitude dependencies of storage modulus(G’, a) and lose moulus(G”, b) of
D7(A), D8(B) and D10(C) gel in cyclohexane
The frequency is 1 Hz and the strain is 0. 1%, 10 mg/mL.
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Fig.4 SEM images of D10(A—C), D7(D) and D8(E) xerogels in different solvents
(A) Cyclohexane, 1 mg/mL; (B) DMSO, 8 mg/mL; (C) 1,2-dichloroethane, 13 mg/mL; (D, E)cyclohexane, 4 mg/mL.
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Fig.5 X-Ray diffraction patterns of D7(a), D8(b) Fig.6 Temperature-dependent FTIR spectra of D10

and D10(c¢) xerogels in cyclohexane xerogel in cyclohexane
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Fig.7 FTIR spectra of D7(a), D8(b) and D10(c) Fig.8 Temperature-dependent UV-Vis absorption
xerogels in cyclohexane spectra of D10 solution in cyclohexane ( 0. 6

mg/mL)
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Fig.9 UV-Vis spectra of 1x10~> mol/L D10 solution in cyclohexane(A), DMSO(B) and
1,2-dichloroethane( C) under UV light irradiation
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Fig.10 UV-Vis spectra of 1x10™ mol/L D7(A) and D8(B) solutions
in cyclohexane under UV light irradiation
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Organogel and Photo-responsive Behaviour of Hydrazide
Derivatives Containing Azobenzene Groups'

LI Zhiming'*, DING Qiang', GU Xiaojun®,
XIN Hong®, BAI Binglian®* , LI Min'"

(1. Key Laboratory for Automobile Materials( JLU) , Ministry of Education, Jilin University, Changchun 130012, China;

2. College of Physics, Jilin University, Changchun 130012, China; 3. School of Chemisiry and Chemical Engineering,

Shenzhen University, Shenzhen 518060, China)

Abstract The hydrazide derivatives containing azobenzene groups N-(3,4-n-oxyphenyl)-N'-4-(azophenyl) -

benzohydrazide Dn(n=7, 8, 10) with different terminal alkyl chain lengths were designed and synthesized.

Dn can form a stable organogel and the terminal alkyl chains play crucial roles in improving the gel ability and

thermodynamic stability. The main driving forces of gel formation are intermolecular hydrogen bonds between

amide groups, 77-7 interactions among azobenzene groups and van der Waals forces between alkyl chains. Irra-

diation of the solution by UV light can lead to trans-cis isomerization of the azobenzene units. Although the con-

version efficiency of cis-azobenzene in solution is notable, the photo-induced trans-cis isomerization of azoben-

zene in the gel cannot induce gel-sol.

Keywords Azobenzene; Hydrazide; Organogel; Photo-responsive
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