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1 EARE MKI/mol), FEHHFEIC V (kKI/mol) AL MR k (s—1)
SF AT AR LA
P Vi kg A V_ k_
A 33.94 7.19 5.23 x 1012 30.09 1.88 5.58 x 1011
B 34.40 4.83 2.24 x 1012 29.90 4.10 2.71 x 1012
C 33.34 1.76 3.36 x 1011 33.54 5.54 3.25 x 1012
D! 37.30 15.57 1.67 x 1013 50.21 30.78 1.54 x 1013
EL°] 35.84 17.45 2.48 x 1013 56.29 37.07 1.15 x 1013
* 2 ARFEFEEME T a1 HOMO REH ZMEM B RER E (au.)
6/(°) A B C
AHOMO E + 4979 AHOMO E + 4979 AHOMO E + 4981
0 0.00906 —0.453960 0.01154 —0.421709 0.00716 —0.793461
20 0.00785 —0.575109 0.00906 —0.542490 0.01069 —0.918183
40 0.00874 —0.583354 0.00928 —0.550305 0.00708 —0.921770
60 0.00688 —0.574421 0.00625 —0.544610 0.00586 —0.919404
80 0.00467 —0.584834 0.00367 —0.557755 0.00134 —0.935103
100 0.00071 —0.569713 0.00255 —0.537681 0.00202 —0.911109
120 0.00222 —0.582196 0.00407 —0.551512 0.00217 —0.928931
140 0.00340 —0.577421 0.00415 —0.547428 0.00239 —0.924173
160 0.00398 —0.566945 0.00432 —0.534895 0.00319 —0.909585
180 0.00398 —0.579973 0.00406 —0.547836 0.00361 —0.924999
# 3 ARFEFEEMAE N BTN LUMO REZ 0 ZMERERER E (au.)
6/(°) A B C
ALUMO E + 4979 ALUMO E + 4979 ALUMO E + 4981
0 0.02197 —0.455700 0.02249 —0.423743 0.02087 —0.793835
20 0.00320 —0.576263 0.00679 —0.543653 0.00956 —0.919124
40 0.00289 —0.583521 0.00744 —0.550208 0.00936 —0.921472
60 0.00492 —0.574506 0.00951 —0.543380 0.01177 —0.919074
80 0.00108 —0.585365 0.00312 —0.558370 0.00421 —0.935153
100 0.00167 —0.570112 0.00178 —0.538185 0.00229 —0.910735
120 0.00086 —0.581648 0.00216 —0.551305 0.00209 —0.927542
140 0.00311 —0.577818 0.00283 —0.547485 0.00173 —0.923532
160 0.00289 —0.566264 0.00261 —0.533842 0.00140 —0.908507
180 0.00177 —0.579292 0.00189 —0.547279 0.00114 —0.923704
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fgiE/au. figtfit/a.u. A HAEHIBE/au.
a —241.571220 A —2489.799865 —0.164762
b —241.544500 B —2489.784194 —0.175811
c —242.765305 C —2489.972707 —0.143519

B 731 C 7>+ B AR R e 400, o2 A 43
TS A5 PR T A e DL
BER 1,2, 3- =R, 2, 3- =4 -2, 3 M REEI, =
AL N R HESAE— R, {150 i~ R

s, BN ERR, A AR . AR
BEJCRAE BT - AN EAR R O 5, RO ok
B, R MR TR, AR T AT AR, Ak 1 s
Al G, EALAENGT A, B F1 C 20 11 FRL AL B 5
AR /N, AR RE T VI e LA AL i R
2, BT - H A B R G o B UK, A AL
SLENE(TUYN

& 1 EdER Y, B 21 102 7L R A%
AR Y, 5 D AE 77—, aERE R S
AR LT A AR, (A AR HE R4 D, E 0 1
N0 5 e A A Gy PN AL S R 2y o
FERITECR ) 10 £, C 20 710 L AL F R 24 o 3L
2 AL R ) 10 £, A 2> 7 A C 431 ] 43 ik
TE R TR E MR AR AL

4 %

A SCAE % B 2 bR B A B3LYP/6-31G** Hf
WA 1,2, 4- =M 1,2, 3- =I4F1 1, 2,
3- =R -2, 3 MM FEEUREE B 5 AR A A
RFFHE > B LA AR Rk o, A5 20T 45 1.

1) 1,2, 3- =R PIZRIIERTEY) B 4311
AR T N AR R A 2, 5 IR BRI
FER G IR G A EAERT A 21— 80 A0 & 1%
WH2x10"2 s RN 10 5 A4 4.

2) 1,2, 4- =MEEUARIRHFFEATAED) A 53111
AR E R 5 x 1012 s At AL s R
WOHUN 10 £5. 1,2, 3- =5 -2, 3 IR EUR IR I
FERTAEY) C 0TI AL HNE R 4L 3 x 1012 571
LR 23 TR R AU 10 £

3) AR A B TG A 5 M H bR 23 e AR )
BRI ER, HAH RE I AL A AR ).

[1] Schmidt-Mende L, Fechtenkétter A, Miillen K, Moons E, Friend
R H, MacKenzie J D 2001 Science 293 1119

[2] Sergeyev S, Pisula W, Geerts Y H 2007 Chem. Soc. Rev. 36 1902

[3] Laschat S, Baro A, Steinke N, Giesselmann F, Hégele C, Scalia
G, Judele R, Kapatsina E, Sauer S, Schreivogel A, Tosoni M 2007
Angew. Chem. Int. Ed. 46 4832

[4] Feng X, Marcon V, Pisula W, Hansen M R, Kirkpatrick J, Grozema
F, Andrienko D, Kremer K, Miillen K 2009 Nat. Mater. 8 421

[5] Bai Y F, Zhao K Q, Hu P, Wang B Q, Shimizu Y 2009 Mol. Cryst.
Lig. Cryst. 509 60

[6] JiH,Zhao K Q, Yu W H, Wang B Q, Hu P 2009 Sci. China Ser. B
Chem. 52 975

[71 Kumar S 2004 Lig. Cryst. 31 1037

[8] ChenJR, CailJ, XuB Y, Li Q, Zhao K Q 2008 Chin. J. Chem. 26
2292

[9] ChenJ R, Huang C R, Xu B Y, Li Q, Zhao K Q 2009 Sci. China
Ser B Chem. 52 1192

[10] Sun D G, Ding F J, Zhao K Q 2008 Acta Chim. Sinica 66 738 (in
Chinese) [#hE ', T AT, BRI 2008 L2544 66 738]

[11] Conte G, Ely F, Gallardo H 2005 Lig. Cryst. 32 1213

[12] Gallardo H, Bortoluzzi A J, Santos D M P O 2008 Lig. Cryst. 35
719

[13] Yu W H, Nie S C, Bai Y F, Jing Y, Wang B Q, Hu P, Zhao K Q
2010 Sci. China Ser B Chem. 53 1134

063102-5



#) I8 % #R  Acta Phys. Sin. Vol. 61, No. 6 (2012) 063102

[14] Zhao K Q, Bai Y F, Hu P, Wang B Q, Shimizu Y 2009 Mol. Cryst.
Lig. Cryst. 509 819

[15] Yang Y, Zhao K Q, Yu W H, Wang B Q, Hu P 2010 Key Eng.
Mater. 428-429 135

[16] Lemaur V, Filho D A, Coropceanu V, Lehmann M, Geerts Y, Piris
J, Debije M G, Craats A M, Senthikumar K, Siebbeles L D A,
Warman J M, Bredas J L, Cormil J 2004 J. Am. Chem. Soc. 126
3271

[17] Cornil J, Lemaur V, Calbert J P, Bredas J L 2002 Adv. Mater. 14
726

[18] Frisch M J, Trucks G W, Schlegel H B, Scuseria G E, Robb M A,
Cheeseman J R, Zakrzewski V G, Montgomery J A, Stratmann Jr

063102-6

R E, Burant J C, Dapprich S, Millam J M, Daniels A D, Kudin K
N, Strain M C, Farkas O, Tomasi J, Barone V, Cossi M, Cammi R,
Mennucci B, Pomelli C, Adamo C, Clifford S, Ochterski J, Peters-
son G A, Ayala P'Y, Cui Q, Morokuma K, Malick D K, Rabuck A
D, Raghavachari K, Foresman J B, Cioslowski J, Ortiz J V, Baboul
A G, Stefanov B B, Liu G, Liashenko A, Piskorz P, Komaromi
I, Gomperts R, Martin R L, Fox D J, Keith T, Al-Laham M A,
Peng C Y, Nanayakkara A, Challacombe M, Gill PM W, Johnson
B, Chen W, Wong M W, Andres J L, Gon-zalez C, Head-Gordon
M, Replogle E S, Pople G A 2003 Gaussian 03, Revision B. 05,
Gaussian, Inc. Pittsburgh PA



#) I8 % #R  Acta Phys. Sin. Vol. 61, No. 6 (2012) 063102

Charge transport properties of triazole or
cyclopentene triphenylene derivative discogen
molecules™

Yang Qiong-Fen"  Nie Han"  Chen Zi-Ran"”?  Li Quan"!  Zhao Ke-Qing"

1) (Key Laboratory of Advanced Functional Materials, Sichuan Province Higher Education System; College of Chemistry and Material Science,
Sichuan Normal University, Chengdu 610066, China )

2) ( Department of Architecture and Environment Engineering, Sichuan Vocational and Technical College, Suining 629000, China )

(Received 14 May 2011; revised manuscript received 6 July 2011 )

Abstract
Charge transport is one of the most important properties in organic electronic materials. On the basis of Marcus theory, the
charge-transfer is the course of electron-electron interaction and electron-phonon interaction, and the greater the electron-phonon
interaction coupling strength, the greater the reorganization energy is, which is not conducive to the charge transport. The greater
the electron-electron interaction coupling strength, the greater the charge transfer matrix element is, which is beneficial to the charge
transport. Charge transport properties of triphenylene derivative discogens molecules with a 1, 2, 3-triazole, 1, 2, 4-triazole or 1,
2, 3-trinitrogen-2, 3- cyclopenten side chain are investigated computationally. The results show that the electronic mobility and the

~1. The hole transfer

hole mobility of 1, 2, 3-triazole triphenylene derivative are nearly equal, and the rate constant is 2 x 10'% s
rate constant of the 1, 2, 4-triazole triphenylene derivative molecules is 5 x 10'2 s™*, which is ten times higer than the electronic
transfer rate constant. Triphenylene containing 4, 5-dihydro-1, 2, 3-triazole has better electronic mobility but smaller hole mobility
than triphenylene discogens containing 1, 2, 3-triazole or 1, 2, 4-triazole, and the electronic mobility is 3 x 10'% s™*, which is equal
to ten times of the hole mobility. The hole transfer or electron transfer rate of the target molecules is affected mainly by the transfer

matrix element, in other words, electron-electron interaction coupling strength determines the magnitude of mobility rate variation.

Keywords: triphenylene, charge transport, triazole, cyclopentene
PACS: 31.15.es, 34.70.+¢
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