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Study on Photochemistry of Carbosilane Photochromic Liquid
Crystalline Dendrimer of the Third Generation Containing 108
4-Butoxyazobenzene Mesogenic Groups on Periphery
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(® School of Chemistry and Chemical Engineering, ® School of Environmental Science and Engineering,
Shandong University, Jinan 250100)

Abstract The photochemical behavior of a new photochromic liquid crystaline (LC) carbosilane
dendrimer of the third generation (D3) was described. 108 4-butoxyazobenzene mesogenic fragments were
attached to its periphery. The reaction rate constant of trans/cis photochemical isomerization k,, thermal
back-isomerization ky and photochemical back-isomerization k; and k. of D3 were described. The transition
percent of isomer A/A,, activation energy E, trans/cis ratio in therma back-isomerization A'/A; and
equilibrium constant of photochemical back-isomerization reaction ki/k. of D3 were discussed. Photochromic
rate constant of D3 is 10 * s %, but that of photochromic LC polysiloxanes containing azobenzene moieties
in side chain is 10 8 s ?, thus the photoresponsive rate of LC dendrimer D3 is 10 times larger than that of
the latter.
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trans/cis photo-isomerization; photochemical back-isomerization; thermal back-isomerization; activation
energy; transition percent of isomer
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Figure 1 UV-vis spectra of dendrimer D3 in THF before (1)

and after (2) irradiated at 360 nm
Curves 1to 2 refer toirradiation time of 0, 1, 2, 3, 4 and 180 s, respectively
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Figure 2 Plots of In[(Ay—A-=)/(A—A-)] vs. irradiation time t

for dendrimers D3, D2 and D1 in (a) CHCIl; and (b) THF under

irradiation conditions (360 nm, 1, 2, 3,4, 5,6,8and 10 9)
a—CHCl3; b—THF; 1—D1; 2—D2; 3—D3
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Tablel Ky, ki, ke, kilke, A/Ao, ky and E of dendrimers D3, D2, D1 and DO in CHCl; and THF
CHCl3 THF
D3 D2 D1 DO D3 D2 D1 DO
k/(10's ™ 1.59 5.18 6.01 5.67 3.84 435 6.24 5.14
k/(10 %s Y 2.78 15.3 6.51 4.82 2.70 4.86 6.43 5.05
k/(10 %s Y 6.36 44.9 14.9 8.68 5.25 9.06 12.2 10.3
kelke 4372 341 4.369 5.55 5.14 5.36 5.27 4.90
AIA (360 nm) 0.30 0.262 0.258 0.23 0.49 0.21 0.20 0.18
ka/(10 4s ™ 115118 18.67/12  3.9113 8.61/18 3.41/18 0.52/12 0.26/14 0.12/18
T/°C 2.49/23 19.00/25  25.8/25 61.40/25 1.68/25 1.57/25 1.44/25
17.7/28 21.70/30  31.7/30 68.70/30 1.85/30 1.72/30 1.65/30
26.80/35  42.3/35 75.30/35 1.95/30 1.87/35 1.87/35
E/(10 *Jmol Y 0.9 2.29 3.36 153 1.06 1.37 1.98
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Figure 3 First kinetic reaction relation of photochemmical
back-isomerization reaction for dendrimer D3 in CHCl; and THF
solution under irradiation conditions (470 nm, 1, 2, 3, 4, 5, 6, 8
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