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REHHFSRAAEME, BAHRREANE, HI&EEER. RAFRKERNERF
1. BEVEBRIURERME (organic light-emitting diodes, OLED) {EXF—RHIFER B
BARNEMAE. OLED BH B E LK. EBEEERES) . £Ek. MAK. REEEE—F
MRS, SH&EERESAE, OLED AR EL L. WAK. M. mVEER, BAE
e A, EHik, ENEBREERBRFIEE ERNANR,

HEEL B R IR 2 HI S F I EBUR LB HHER, B UEEF RSN
PHEE IR A T 5 RTE R, WIS ENS TEMKET. AR, RBKIND
KB EHEFBERER. 1B KM B LI E TIIRKEK:

(1) BERRABTUER, RHAEEEHMHAE 400~700 nm 7] RIAKIRA;

(2) REFFEBHRE, PEFENFHEE, BESHTREG

(3) RIFFIRENE, ZELTHXKEERERPATLE L,

(4) BiIFMHdaertEftiaett.

B 80 A 1E OLED KB HLR Y B S W T — BT LA AR KR BRI T
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BHET. 5TRA. RABRTEREREEEA. WATFSH CN1362464 T EEFIATFT
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A% B MR T DURE R Se R, RN ERE SR TFEmIERE. RPN EY
70 v ORI B AR p 28 L AR, FIBTIE R RAFH AN Hus e HAEARE L.
W I 5 B

B 1 2ARBEEEN 5, 11-TFFR-6- -ZREE) RIMBE-BGIR(S, 2-b] M
(1-2) MIBBUR G B BUREEE.

B 2 RAKWEIEN 5, 11-"IEFRE-6- (=) FTMEE-MGIMRS, 2-p] Mt
(1-2) HIRBUR LB BE- R E - R M.

B 3 BALHEAN 5, 11-TIEFE-6- (- R OBME-HBIVR3, 2-p]Hm
(1-2) KRBUR LRI iR - AR - AR R 2R
H AT &

THEE&ESLHEMEEBHE, MSERABHE—TEHR.

LHEG 1. SRR T

ﬁHHH \HHH o
POCI;;’DMF O BrOCHZWhSBr
CICH,CH,CI N +-BUOKICH,Cl,
\\\\\\\\ 2 \\\\\\\\
R

\\ . o
e 2k of)

2% 2 B BT FE 8 B30 2 o TR B B

WA 1 35BS (J. Am. Chem. Soc., 2005, 127, 614-618) HITiA&E .

WA 2 BA R 250 mL BB LSRR AN 0. 372 mL (4. 8 mmol) N, N-ZFEEF B,
WHIZE 0 °C, RISEIERM 0. 44 L (4.8 mmol) =AM, LA GBEE. WA 20 nLl,
-— M2 EEEARER. REH 1.924 ¢ (4 mol) (&Y 1 BT 60 nll, 2-Z8L
AR R B EERET, REEEREEER, KERN 1NN, REFHREM
T, RRE 48 B, RS, BBRAEAS 1, -TH LK, AEEER, RKWEIANK
Kb, FREESKEEEMEPH = 8 24, ATEFREN, K, TKRRHTR.
P ik — S = 4/1 VBN PEIRROS AR, 48 5, 11-Z IE3HE-6- I BLEEAINR (3, 2-5]
REME (2) 954 mgo 'H NMR (CDCl,, 400 MHz, ppm) §: 0.83-0.86 (m, 6H), 1.23-1.46 (m,
90H), 1.79-1.83 (m, 2H), 1.90-1.95 (m, 2H), 4.42-4.46 (t, 2H, J=7.29 Hz), 4.55-4.59
(t, 2H, J=7.80Hz), 7.28-7.32 (m, 2H), 7.45-7.56 (m, 4H), 8.19 (d, IH, J=7.66
Hz), 8.27 (s, 1H), 8.61 (d, 1H, J =8.14 Hz), 11.35 (s, 1H). “C NMR (CDCl,, 100.61
MHz, ppm) © : 13.65, 22.11, 26.32, 26.88, 28.20, 28.44, 28.70, 28.83, 28.92, 31.27,
31.32, 42.68, 46.79, 104.82, 108.27, 109. 33, 115.54, 118.34, 119.04, 119.35, 121.25,
121,83, 122.20, 124.41, 124.90, 126.13, 135.19, 135.48, 141.65, 142.92, 189.8l.
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Anal. Calcd for Cu,HuN;0: C, 82.63; H, 8.72; N, 5.51; 0, 3.14. Found: C, 82.61; H,
8.69; N, 5.50,

a4 3 BIE . 250 wl FEEEIEFMALEY 2 (1.275 g, 2.5 mmol) FIXHRF
HEBEEE (1,926 g, 3.75 mmol), ARSI 100 L FEKN —HF 5. HRAVEEERE
AT B (2.526 g, 22.55 mmol) . JEEWAERETRMN 24 /Mo, RNERE,
SRR, K¥e, WAEEKEE, TKRBATR. AAEE/ —&F ik = 4/1
VEIR T IR AE, LAY 3 (1.431 g, FEE: 86.3%) . 'HNMR (CDCl;, 400 MHz, ppm)
§:0.84-0.88 (m, 6H), 1.14-1.31 (m, 16H), 1.38-1.39 (m, 2H), 1.45-1.47 (m, 2H),
1.73-1.76 (m, 2H), 1.93-1.97 (m, 2H), 4.38-4.41 (t, 2H, /=7.32 Hz, J=7.23 Hz),
4.45-4.39 (t, 2H, J=8.02 Hz, J=17.88 Hz), 6.93-6.97 (m, 1H), 7.04-7.08 (m, 1H),
7.21-7.25 (m, 1H), 7.37-7.47 (m, 4H), 7.49-7.61 (m, 4H), 7.97-8.02 (m, 2H),
8.18-8.25 (dd, 2H, J=7.65Hz, J=7.94 Hz). “C NMR (CDCl;, 100.61 MHz, ppm) & :
14.06, 22.61, 27.07, 27.42, 28.76, 29.22, 29.25, 29.46, 31.74, 31.84, 43.19, 45. 08,
97.88, 108.21, 108.77, 115.76, 117.84, 118.30, 119.97, 120.98, 121.94, 122.86,
123.21, 123.79, 125.26, 125.39, 125.88, 127.95, 132.14, 133.30, 134.85, 135.96,
136.01, 141.80, 142.65. Anal. Calcd for CuHeBrNy: C, 76.23; H, 7.46; N, 4.23. Found:
C, 76.60; H, 7.56; N, 4.12.

RSB HEAET, BEY 3 (500mg, 0. 76 mmol) JXf (N, N/ ~—ZK3E) FHHEE (289
mg, 1 mmol), DU (=ZEBE) 4(0.116 g, 0.1 mmol), . 20 mL PUEAKHEF 10 mL (2 M)
BEAKEBUINAZ 100 oL =R, FHEZEER, KN 24 AEf. RNERGE, RNME
SWSHNESRE, 5 100nl ZEPEAER, Kk, WAEHKE, TTKRRHTR. HA
W/ &L = 4/1 VERBEBBOT AR, BUEY S, 11-TIEFE-6- (-=FKEHE)
W LNEEL-MEIWE (3, 2-pIHEME (T-2) (588 mg, 7=Z: 93.6%). 'HNMR (CDCLs, 400 MHz, ppm)
5:0.78-0.81 (m, 3H), 0.84-0.88 (m, 3H), 1.12-1.35 (m, 16H), 1.37-1.45 (m, 2H),
1.47-1.51 (m, 2H), 1.75-1.77 (m, 2H), 1.93-1.96 (m, 2H), 4.37-4.41 (¢, 2H, J=17.11
Hz, J=7.12 Hz), 4.49-4.53 (t, 24, J=7.70 Hz, J=7.76 Hz), 7.01-7.08 (m, 4H),
7.14-7.18 (m, TH), 7.26-7.30 (m, 4H), 7.37-7.47 (m, 4H), 7.54-7.56 (m, 2H),
7.66-7.71 (m, 4H), 7.96-8.03 (m, 2H), 8.19 (d, 1H, J= 7.65 Hz), 8.34 (d, 1H, J
=7.93 Hz). C NMR (CDCl,, 100.61 MHz, ppm) 6 : 14.05, 14.07, 22.61, 22.63, 27.09,
27. 44, 28.77, 29.23, 29.28, 29.32, 29.48, 29.49, 31.75, 31.86, 43.18, 45.10, 97.67,
108.11, 108.76, 116.33, 117.84, 118.21, 119.95, 121.10, 122,92, 123.03, 123.07,
123.35, 123.72, 123.83, 124.21, 124.52, 125.19, 125.80, 126.95, 127.05, 127.59,
129. 31, 133.40, 134.44, 135.58, 135.65, 136.05, 140.28, 141.80, 142.65, 147.37,
147.66. Anal. Calcd for CeHsNs: C, 87.23; H, 7.69; N, 5.09. Found: C, 87.62; H,
7.75; N, 5.0L.

SRR 2. AW 1. 2. SHIBRRAEHE] 1, ARZLEET:

ERASBRPHEET, Bia® 3 (500 mg, 0.76 mmol). 9,9' -~ZIET HE%-2-THR
(322 mg, 1 mmol), VY (=ZEEBE) #(0.116 g, 0.1 mmol), . 20 mL PUZRKWEAN 10 mL (2
M) BRI A K A AE] 100 ol = AHESF, FHREEMR, KN 24 M. REEGHRE, RN
BEWANEZE, 1000l ZEPEAER, Kk, WAkt KRN T®R. H
G/ @R = 4/1 VERVBRBE R, BhEYW 5 11-"“IEFE-6-[4- (9, 9-
“IETHEHE) HZIFE]-MME(3, 2-b1HEM (1-4) (567 mg, F=%E: 86.8%) . 'HNMR (CDCL,,
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400 MHz, ppm) & : 0.63-0.72 (m, 8H), 0.79-0.82 (m, 3H), 0.85-0.88 (m, 3H), 1.06-1. 16
(m, 5H), 1.19-1.34 (m, 16H), 1.36-1.44 (m, 2H), 1.46-1.50 (m, 2H), 1.53 (s, 1H),
1.76-1.80 (m, 2H), 1.92-2.00 (m, 2H), 2.04-2.06 (m, 4H), 4.41-4.54 (m, 4H),
7.06-7.10 (m, 2H), 7.30-7.50 (m, 8H), 7.64-7.67 (m, 2H), 7.74-7.81 (m, 6H),
7.98-8.09 (m, 2H), 8.21 (d, 1H, /=7.70 Hz), 8.36 (d, 1H, J=7.95 Hz). “C NMR
(CDC1s, 100. 61 MHz, ppm) & : 13.82, 13.85, 14.06, 14.08, 22.59, 22.61, 22.63, 33. 10,
26.02, 27.11, 27.45, 28.81, 29.24, 29.50, 31.73, 31.86, 40.29, 43.17, 45.06, 55.12,
108. 16, 108.80, 117.87, 118.27, 119.77, 120.01, 121.22, 122.91, 123.05, 123. 36,
124. 40, 125.19, 125.81, 126.83, 126.98, 127.11, 127.63, 135.69, 135.91, 139.42,
140. 66, 140.75, 141.31, 151.00, 151.47. Anal. Calcd for CeHuN.: C, 88.06; H, 8.68;
N, 3.26. Found: C, 88.44; H, 8.77; N, 3.17.

SEHER) 3.

FKHRAREBERIEHE 5, 11-ZIFFEE-6- (4-SFKE) K ZIGR-BE3, 2-b) M
e (1-2) FIERVLRBUR RS

H5E, 1BUE ITO B3, SERIVEM (ITO BIERVEHD XF IT0 WEHBHEEY, REFH
FEKIpYE, EEBREREREYE 170 33, HRXBEKER MY 170 HH, REKK
R, FAREEYE, WHNERFFHERKT, BERHRIIE-LELE 25 547
SRR

RGP R S SRR P AR e ITO £ 4 LZE8E 30 nm E RIS Eid bl
NN -Z2REE- NN - (1-F3) -1, 17 -BEE-4,4" -k (NPB); SR/5784% 40 nm BHY
AR\ IEAEL 5, 11- I FFHE-6- (A-SFR) FEZEE-BIME(3, 2-p)HEM: (I-2)
ERREE: REFRME 40 nm B 1, 3, 5-= (N-FEH-2-ZK 0k m) % (TPBI) {ENE 1%
WEMTIHSE, BEKIKRESE 1| nn BHEAE (LiF) 180 nm ER4E (A1) fEAR[MF
FIRAMR . BARESEHESES (~10"° Torr) HETHIT, FHENZEEREEEIE
0.2~0.3 nm/s, &BERZEEEEIEHIZE 0.5~0.7 nn/s. K EETEERERE
o A G AR AR AT M AT . BERENERMT IT0 R, BT LiF/Al
B, B ITO EAbRkS RS ME s, KOEELAE 502 nm, IEFEK 70 nm, CIE 4R
 (0.224, 0.562), BEHHEIE2.6V, BIEN 14.5 VE, ABBEKEE, 451522 cd/m’,
BAHRBEN 6.00 cd/A, BRKHKEN 6.76 Im/W. BB R4 RFHA R AK
BRI E A MBERRBUR L.

LR 4:
—FpmgIk (3, 2- D] MRMRT A YA ML BUR SR, HAPTIRH R—Rov Ri-Res ReITAE
JE\%; Ra\ R7£‘J%JIE$%: Eﬂﬁu—F%m:
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S 5:
— PG (3, 2- DI MR ETAE YR B LR BUR AR, P BTIRE R-R.. RR AER
F, Rew RIAIEFER, RRAI9 , 9-= (GETHE) 7, BEBFUTE:

v

C )\
) )
) e

N

i) 6:
—Fpi5IWk (3, 2- LI MRMERTAE DR B VLR BUR ML, EF AR R-R. R-R ¥AHER
F, Rew RR¥IHIEFEE, RN N-THMMK, ©REUTEN:

N

sy
Q)

of
g

O

SEHER 7:

—Fhug|g (3, 2—b]&Fﬂ%Tﬁ$%%’$7ﬁm%ﬁ7x‘7‘cMﬂ HAFRE R—R.w RR BAEIR
F, R RRAIEEE, RRAZEE, BEABEUTE

/ h
KL 8:

— 5|k (3, 2- b]"'Fﬂ%’rﬁéE%%’éﬁmEEﬁﬁj’tﬂﬂ HAFRE R-R.v R—Re WASIR
¥, Ras R7yjj‘JJ—_E$%’ st‘]? bﬂﬁU\—F

v
oo
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EHEB) 9:
—Fp5IR (3, 2- b MRMERTAE MR B LR BUR M B, K BTIER Ri-Rew ReRe BAEIR
T» Rev RIIAIEFE, RAW, ERFUTEN:

) O~
/I sIles
S 10:

— 5l (3, 2- ] MRMEATAEISRA N BUR SEM L, HFPTIAR R Ris RIIAERT,
Riv RRISAIEFE, R Rv RIBH Y, - GETE) 7, BRAUTEM:

SEHE 11:
—FPIEINR (3, 2- L] MEAT AR F VLR BUR L L, P FTARK R Ry RIIASIR T,
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