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Influence of Substituents on the Properties of Photoelectricity in
4-N,N-Diphenylaminostilbene-like Electroluminescent Materials

CHEN, An-Shang LI, YaMing* ZHANG, Hua
(State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116012)

Abstract The photo-electricity of four 4-N,N-diphenylaminostilbene-like electroluminescent materials,
which exhibit intense photoluminescence in CHCI3 with their emission maximal range from 435 nm to 465
nm, were studied by UV-vis spectra, photoluminescent spectra, cyclic voltammetry and differential pulse
voltammetry. Their band gaps Ey and ionization potentials P, calculated are 2.78~2.88 €V and 5.70~5.90
eV, respectively. The electrochemistry behavior was analyzed, and the relationship among photoluminescent
property, electronic structure and different substituents was systematically discussed. The result indicates
that while HOMO level of compound is raised by electron-donor (OCH3) group, the oxidative onset poten-
tials and the ionization potentials are decreased, but while LUMO level is lowered by the el ectron-acceptor
(—Cl) group, the oxidative onset potentials and electron affinities are increased. The band gap of the mole-

culesis decreased in both cases, which results in the red shift of UV-Vis and photoluminescent spectra.
Keywords triarylamine; el ectroluminescence; hole-transporting material; substituent
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Schemel Molecular structures of compounds a~d
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Figurel UV-Vis spectrum of compound ¢
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Figure2 Photoluminescence of compound ¢

R LY THEY) a~d K AT WG TG e Al
PG BT A S FE e, WK 1 B, 51N
BREE G, B o M4l WGl it i s A 40 B 4
LA P (1 WS e AR 206 D' 1 e S U 0 LR AN () i 8
LR, WFEe IR T . T, EFEA R
BREE T AR S A R K, A BT AN R ROl
B R RL LB a~d IO R i
Py HOG R U, 755 R el BU0ot, AR TH
BLR G — A% (OLED) I 15 &G B, i He AT i Wit
AR T 65 nm, PRGN E G MRS, B
T RJE M E R BSOS, AR TR S AR PO
#*

22 k&M a—~dIBELZERS

AT IGIIR Z29(CV) o Bk AR 2232 (DPV)
WRR T4 A4 a~d FIHAL 2. CV AT DU A R fff
WiE THHLS T I HOMO fl LUMO 82, DPV 1] LI



462 %

Vol. 63, 2005

ff T A A I SR A RO H . B 323l 4s T AL a~d
] CV HI DPV Ithk, & 2 45t T rillib &4 a~d %
AL Jit e FL A7 Al

W) a~d #EAT = IKREA T, EInfEH
NOREWRT, B ET A s, IR R

A FEILFRHA I EY) a~d, SIARFEEAHE: S
TE RSG5 H RFER R0 T WAL, ARG EATH
AR A B AR LR T IE S R d>a>
b>c(if1 7 23E). TR EY) a eI+
21 3R, ZRE R ITER A ARER

FALEPERE. ik &Y a~d I CV MIDPV i, A R IER e, HE— N RER, s R
R 1 ALED) a~d 5 A] WIRSOG ISR 006 1 Hds
Tablel UV-Visand photoluminescent spectral data of compounds a~d
Sample Absorption peak, A/nm Photoluminescence, A/nm Stoke' s shift, A/nm
a 300, 369 435 65
b 298, 375 454 79
c 300, 367 465 98
d 303,371 440 67
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Table2 Dataof redox potential peaks obtained from cyclic voltammetry and differential pulse voltammetry respectively

Sample E (CV)IV Ey* (DPV)IV ES IV Reversible redox potential peaks/V
a 0.73,0.92, 1.16 0.69, 0.86, 1.07 0.56 0.56, 0.73
b 0.77 0.70, 0.82 0.65 0.65, 0.77
c 0.78 0.73 0.69 —
d 0.79, 0.94 0.68, 0.81 0.58, 0.69 0.58, 0.79; 0.69, 0.94
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Figure3 Cyclic voltammogram and differential pulse voltammogram of compounds a~d



No. 6 R o UG 4-NN- R R 3 0K 2R R B SUROE AR FURF R IR 52 1 463

R IE B . SIS R IEH—CI 5, (a4 b
TEHALSM R & A R i Pl R, HR S AN
TR OBy, (CRBUR Y, sIABAN—C JF,
EW ¢ RAEi— DA Pl . AR, 51N
L FIEPF—OCH; J&, & d IRAES R LR T, &
DI B b B, TR i 257 B O, R
H R U I AT AR SR PR R SR, S NI HLJE—C
G, HT pr JEHEVER, (&9 b, ¢ #REA IR AL
% MEY d BT #4~—0CHs FA BRI 25 R
HEAREGNS.

WEY) a~d [FH TR EA(E?A ELUM0)$HEEE%§§“
P28 Enomo) P LA H1 48K SV MR AR 1 o6 R B
AT

E,= EX* +5.30; P= E¥ +5.30
Horp, ERRTES XTI T AQ/AGNO, HLI ) L3443 il A2
I SRR IR IR B U ARG R (0 3 S i, A4
SEARMEE I (NHE) LA 5 EUSBe g 45 eV, fhE
Y a~d BRBARGRT UL GRS, HHT R Re
By, BRIURAE TR e JE I JsUa s r ey, B AT
HL SR R 3B i AR 28 ARG TE 13 H R 5 B Eg(opt.) T
HASE. P & a~d B EEE WK 3.

S W 0 1% 1) s 1 o S A A a~d 1A B
Eg(opt)EFIAGK 3. ‘AR BUE (L 2.78~2.88 eV, ¥
T Algg (7B (2.65 eV)!¥, i de i ML R Ot
MR SIANBUREE S, a2 b~d 1 B a#iA
I, 11 L AI 0T A7 HUAR G 11 5% i 22 K ) 437 AR S 1153
i,

&Y a~d AL R JA 3 LT 0.41~0.60 1V,
A EAIM BB 5.70~5.90 eV, HL 1SRN
2.84~3.12 eV(IRAFLEIHEIE E it 50 X kn], #
DMLEY a~d K7 7Uk)z, s 5 IE iR o)
ME(5.5 eV)ir, nPRIRAE7GEAIIfEL, Hmas)
TR, AN e H A (i NP A, B s i R
R 5 RIGE, LR R RIS R A A

kL Algs (3.05 eV) Oz, A FIF B L Z3R T
IR A RO, AR, AT CARH i iy o 122 Bk OE
W, #EmEA LR, K, HLMLEY a~d Hil% 2 2H
BURE M, 5T ReILhL, AR T m s8R obas
RNV S &S

* 3R, BEBUCKEAE LRI R, Tk
FZHTARTE NS, ALK, HOMO fg & T,
A, Bl BRI F 7 e 3G 5, 7 PR LTI
REJIIRTY, SALHALTI T, LUMO RER (K. —Cl A5y
W THE, 5INJE 2T LUMO e ftBEM, tb HOMO #g
WG R, —OCH, Atk 564, 5INJE 2
T HOMO fEETHi, b LUMO figE T E Rk,
I, EY a I NBURIE S, &9 b~d ) HOMO #i
LUMO Z [R]f) fi 4 22 B i B (E) #R A, 5 Ah=1] Wl
AL R b s 0N 8 [ % IS AR - S B M (B
TEREAN [F) 2 B R AR KL X 7] — BEAR I 4k G D EAT 18110,
AP LA BR(Eg) s LB HA (PRI T2 FI#4 (Ea), AP
TR, 58T £ REA7 LG OLEDs, $&m &t

3 g

1. ASCHIRAMRIOG1E . 966 RS 6 TR R %
I (CV) RSy Bk P AR 22 ¥ (DPV) 5 F B T 4 A
4-NN- R “OR LR E MR e m bk Re, THE
AT HE B A E 5.70~5.90 eV, B {E 2.78~2.88
eV, HBEA R IR A% 7 m R N R i 1) WE (A AL B
RICHEL.

2. B BUREEHE L T RE ) R, S TR LT
AFTEINA Sy, FAL ALK, HOMO fem A% A,
R S G e o e S e B S e BN R R A A R
59, AL A TF R, HOMO RE& T, BURIE—CI FI
—OCH; #AE A B (Eg) I8/, SEAM-T1T WG ik 1)
W U N 5 66 R R S I 2T RS . DR, BAR IS A &
W) FEL T RE IR S A B S ), R I AR IR W A ]
ReTT R HPERIL R AL BUR M K

#3 B a~d K BTG IR
Table3 Band gaps and electrochemistry data of compounds a~d

ont ox ox P, /eV Ex/eV
Sample By~ /ev Es” (CV)/ev Ey” (DPV)/eV
Ccv DPV cv DPV
a 2.88 0.56 041 5.86 5.70 2.98 2.82
b 2.78 0.57 0.45 5.87 5.75 3.09 2.97
c 2.79 0.60 0.51 5.90 5.81 312 3.03
d 2.86 0.41 0.26 5.70 5.56 2.84 2.70
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