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P R 5 ) SCHR S 1w e, DR e ] O S R 3 9 o 4 e B2 s DUOR R AR A ORI
WERR AT A2 IR IR T AR W) IR G R AT AR R OR AT AR ) s R T A A Y
OREET TIRATHEY)  ERBO TN B SR TEY A8 G 5 BRI AT RS IR A
TN CRE AT B % (aldazine ) T AW U BERT AW BRI AT A DR
O L TEATT AR ) W N g R AR A0 VL S I e A A A R e L e BT AR R M A
AT ER R g TR AT A 05 B ik IR P B (dimethylidyne) th&40)  8—F4 Hm ik
(quinolinol ) ATAEMIN 4 8 45 A Bk L s U F SE AT AR M) & B4 A 6 L4 &) 1L U
SREAMNREBNEMERBESWE BB KR VBN K LM (polyphenylene
vinylene) R AMLAE Y A VRELATEMTE AL P PN 28466 75 B IRACE Y IR I 5
WA R LR TR 1 S4B S g R B B S e B A A
il RIuE (lanthanoid) 454, EARLE R FZE VYO (BE 1, 2- 28 FF FE (chrysene) . =K
KILe]FE R [al B IF H2R JE VKB B H1 ¢ & (acenaphthof luoranthene) . 2K [ a,
JIEL 2R [a, h ] ORI [al FEPU 2R RS 2R VR 251 (2, 10 ] bk s a— 25 9 3E e
FEH LM (phenanthrooxazole) EMKIF[6,5-1 ] MMk 2K 3 25 3 HE W)
(benzothiophanthrene)%s IX Len] H AT fr ik | 75 3k 0 & e 2 IR0k L — 05 SRl AR M ELAR
H

[0089] RSN ASGEH B G AR RL, ml A A (1) Fr R il b th 54, (H TR
5 R R SR S5 T AT e AT It T X e o B A 2, TS A A0 R ) B AE TR SRR
2R VELIEVEEL 1, 2- 2R IR FE (chrysene ) VIRPU SR =R B VIR B, 2 LB LA 4 & 75 2
LA B AT A NN - 28NN - 28 g4, 47 - -1, U - S R
T s DL = (8- FLmE ) B (11 1) A E M & BB 5 IS F (oxinoid) WA s 2RO I
FERATEM LR CIFFATEY DU ZRIE T IRATEY BT AEY B S BTN G
AT L R e fT A4 SR IRERAT AN BRI M BT A A WL L AT AR 1 e g
MEBERT AN 2R R AT AR A R AT AR A I R R I BT A ) =W T AR s R B R I
B RIGAT DD R KT RIATEN VR G R fT 1) R By T AR %
[0090]  FEA FH ik SR G R M BHME R R OG5 - B A EAR MRS TR, 56K
KB I RICEF TS AR =T 0. 01 &%~ 20 5 % K JEHE , it N0 . 1 E 5%~
107 2 % [KE .

[0091] 18, AALELTCAEAE B FHAR 78K 9 W AR 1) 2 D' 2 Jo e N F A 1 7 AR SRR S 1Y)
R R R O AE LR VE N HLEL T A S i, — A N, B AR i
25 % WK N B EBUR A, IR TE % UK N = UK & - i Je ## kL (Advanced
Materials))2009,21,4802-4806. Bfr7x A] &1, 55 52 (1 58 Y6 R G i) e i ik &) A8 X4
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MR = R AT G, Wit = 5 A= 5 AT K ERRE I R, 1 ) 55 o O AT I A
RIAAE XIS 5 » TR I HE S fb 18 IR 58 o 75 A R B A FLEL AR v o m] R B
REIRDE NG AL BLABF TR, A4 55 5 R S REIR e R AR ] R — 4 B
AR H AR R

[0092]  7F K62 NIEIR ROE K G E I TR, GEIR K& 6A L AT Bl ] &2 /b — PGk &
AL ARARIE ot LR SO AR FIE REIR SO R B4, B E4EH R

[0093] N AROGIEH BIREIR R OG AR EH L, 7l s (1) Fr s il be ik 54, AT
H A FIE B IR TG R AR BEAT IR 3R - 5100, PT 2 28 B 28 54 S M| R MR R AT AR ) L A 8%
Yy WREEAT A  BARI S, T A2 BL T B EE L RIS L RISk B i s e & (3
AR E T IR LA 5D

[0094] 1)(Zc# A B (Adv . Mater.)»2009,21,4802-4806;2) ¢ 5 4 3 i@ iRl
(Appl.Phys.Lett.))98,083302(2011);3) H A LHRHFrH2011-2136435 Afk;4) (R HE (L2~
2= & (J . Am.Chem. Soc.))2012,134,14706-14709.,

[0095] 7= GEIR R A B AR 4+  (HFF AR 2 T F I8t &9

[0096] [1k10]

[0098]  YE45% BT id REIR 5% Y6 R S KL AR LEIR 5 e R 6158 20 B3 HARM B IS TERT
REIR IR MR E T &AM ER 0. 01 HE 8% ~50 5 & % M5, ik N
0.1HE & % ~20H & % W, EHLEH0.01% ~10% HIEH

[0099] MR G JE B REIR % ' T AR AL, w3 A X (1) FraRon B b (L &4, thmT
H i ANGE LA AN A S W AT 1R B A, AT AT ) BRI TR PR - 2R VTR FE VB
1,2-2K39E (chrysene ) FEPU IR . = 2K (JE VR T 27 L B S LA 4 A5 05 LR Ak A W Bk
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AT NN -2 -N N - R 4,4 - 8 -1, U - s S T A s DL = (8-
BB (111 N EN S EE SRS LAY R IR IRAT R S BRI 2 AT
WD IUORES T IRATAEND R AT AEY) VB SR AT B M ATA ) I TR RE AT AR
SR EAAT AN R I R AT A < e S i g B AR A R e S b e T AR L ORI R T
A R RT A W DR R R T AR A —RAT AR s SR A R P R RN R R AT A R X OR
RTHEY R R LR R T AW TRV AT AW 55 SRR e T AR o

[0100]  FEROGE NI CKICZRITE RN, KOG E S AR CB =Y S FEM R AE N
BRI MR, TS A S S E ST VBV B VR VR VB e b B DR g
BRI AL RS S

[0101]  fENPLIE I B ROCB =, Al P2 A A Ir S & B u Rk E NP L& B 1y
(ppy )35 AW 1r(bt)2 » acaca R4 A W25 \PLOE ta S [ 45 A5 G IX Le 28 5 1)
FKBAEBIRT LT AEFFAIR 2 T TR AT

[0102] [1{k11]

18
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[0103]

o =4 R GOy, CHCHy w2

[0104] Fﬁl.ﬁ;'éz‘cﬂ;zfﬁ%%%fﬂij‘c)ztlﬂﬁﬁaﬁﬁ’]g"ujzi % ~40 T & % [ Ya [ ,
e N5 HEE % ~30H & % [IJEH .

[0105]  fEROGIE AWK ICZRIE TR, M5 AR 6= i F AR K}, Pl Ju Al FH A K B
(136 3 (1) Fr R BRI BT A & o SR, 7 e st A0 T RO6 2 BAAM oAt AT —
AHZEETERT , F T 262 R RHE AT A melse (b A 4 LA HoAth AR k) 3, T
I FZ R E b A -5 A 3 AR o 3 1, B ] I FH 2 R A S R K

[0106]  fE Ay RIAE A 8 SN i AR A Pk v B 2 7Ok RE 70 M FHRiis 68 77, BB
IERJERRK A I B S s IR R A4

[0107]  HH T+ Bt Fh e Ath 3= A A4 R AR 48 0K 2 L B SCHR S5 1w i, PR H AT 3 X 28 Hh o 3 A N
FARM R E AR, R IR € , BT 028 DA RT A4 R AT AR 4 L g R R e AT AR
TIRRTAE Y BT AR % T AE ) SR AT AR R 55 ST R AT AR A UL R R AT AR )
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ML P AR BT A 42 K R AR 5 SRR AR R R IR E FER AT AR R O B AT A
Y i EAGTAE YD FERT A . IR IR R RT A EIRE SRALE Y IR
RS B R B (dimethy lidene ) &4LS 40 IhIbk R 40E 40 R — it
V) EERAT AR R ERAT A AL R AT A R S R IR IR TR ET ERE AT AR
SR AT A & B4 S B & B B F L I8 B B R T T AE I SR S AN
REV S P BE G B RALEY R (N-L IR L) BT AW R i RIL R W) WEWy
IR TRV TR RORAT AR R R IR R IT R Sm o F A%
[0108] R JG)ZE P AW N K I Z IEIR 5 R 7 B 6 KOG = AT — 3, ik At
RGIE

[0109] —VEAJR-

[0110]  FriBvENERA T RIS R B /RO M B T RS A V=R,
AR TGENE SR FENE, AR T B S R 2B 7 2 2 i KRS ROk
JZ B L 2 2 8] o N2 AT AL S A

[0111]  —= XA 2

[0112]  PriE=s b )E ) X g , RA B k20 ohee, Ha & B A mkd 712
RE [ I B ds 2 7R B 77 8 /NI 2 B 24 R, e 3 — [0 izt e — i PR 442 7, Al e
572 X B4 A

[0113] ==y FR 4 Z A o fd A A A BR 1) 18 28 (1) BT 3 7 B BB A & 4 » 7245 i B B e
WA H T H AT E A2 G TR, ] 3 A Fn i 2 R £ 2k 3 AE 2 B 14
JERPRL, ATALTE B AT AT SCRA B L s AR

[0114] - FRAPYZ-

[0115]  FrigeE FRH 42, 8 & AL 7UN ThRE . [N Skl I 88 & /MO KL,
I gk s X R A TR R T S A A .

[0116]  fE gL FFE 42 B RL , T ALTR B0 AT ST 0 2 7502 2 I A4 Rk . B —FR
P42 B BB A% N 3nm~100nm , A% A5nm~ 30nm.

[0117] B FRALSZ-

[0118] B iB i +RE $4)2 & A LA PE $4 18 i 75 RO /2 23 oS e B 45 6 T AR 8 1
HL A 5018 S0 B 2 B 3R AN AR 2, AR St B N RO E A 1] 4 o AR RO
RO BB P42 T AR EE T R ' J2 i ek N 22 BHARANY  BAAR AT b AT — 0, 17T (R B4 N 22 7
(I

(01191 RN PR 242 A4 8L, mT s A X (1) B s Bl be 1 &40, 16 HoAt A Rt
#ian, AT B 251, 3- IR OR (mCP) L BN (2-H 3-8 F2 F Mk (quinolinolato) ) -4k Jk
HMyEE(111) (BAlg) .

[0120] -7 yHnik 2~

[0121] P il /it 2, A& A gt = Xy ZhRe I 28 7 IE A R, 23 st |2 ] 1
BEEZ)Z.

[0122]  fE = SIEM B, A2 B 25 R NS | HE I B R T b AT — & T AR
ACAAE N T AT — 3 AR T R A R 2 o A R, Dt i AR (1)
BT R I B E AL A, AT 5 B A R Ak A e B AT 3 3 i A o A R ] A

20
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B 2 TERDE R R, B W] B2 =R AT AR R AT AR R T AR R O R R AT AR
Yy FE PR R BT A= ) B e R R AT A2 ) R AT AR O BRI AT AR R B B H R AT AR
V) ERERT A R AR AT AN AT R AT AR OR GIRATEY) R T A
V) IR B LR BT L S AR U e R AR W 5, DL T AT R e i AR
Y 5 AT A S T B R =R E Y.

[0123]  —Hi ik /2

[0124]  Frifw THa R, B8 B A MIA R TR TR AR, i it B ] BE R %
=

[0125]  fEJyHE i ARl (HAE AR VR JXBR A BRI TR ) » REEEAR B BRI/
HL TR IR IR R D RE B AT o v ik 5 01k 9 A A A B B3 2 (1) Bir s s B il e
WE, W] H A A FNE A P de B A L AR B s iR BV AT AR
TORBEREATAEY) A AR AT AR B i 2 A R e AT AR TR R b A R
AT % AT AW S BT, 7E BRI AT AR R R R ) SR B R R
111 RS PR R PR AT AR A B AT N Sy FL e K e SRR AN ) e SR YT A At T R A R
AP RE BRI , AT HPRE X LA b 32N 28 i 70 1B L BRI SRR v 071 E B =
T MK

[0126]  [SEjtsl]

[0127]  DATE , 385 S 491 5 A A B BEAT 3 — 20 PRAAY 1 B, (B AR B A A IR E TIX 48
SEHE], REAEE G AT EA S Mg it ) 2 5L

[0128]  Jdadk DA T P B B8 A2 & RO A LR 35 RO oAt R R B B bt AL &4 153
a9 T 508 Bk o sCFR e B 4 5 AN R o

[0129] sl

[0130] 4RI T e Ml et 543

(01311  [{k12]

[0132]

(8 . @ i

(3
[0133]  ZEE/SHEE N, NN GE21 . 2g(0.147Tmol) (1, 2- —HE L2 (1, 2-
dimethoxy ethane,DME)210mL , X Frf5 I DMEVA A H1 220°C I N2 . 65MI 1E T L 88 O fe 18
118, 7mL , FE VKISV 20 R BEFE30 4 o I NI BE 80mL , 78 % iR N it FE303 8 i , N S Ak 4
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(1)90.2g(0.911mol),7E65C FH4E305 8. H 5, AR ZR 100g(0. 353mo1 ) , 7£95°C
P R R NS E R = T i BEIRAS AT B S R 7RO TR A R AR E R
R FH A g 8 (0 1 20 T A9 1K) B T 33 AT K ), T 3R AF A1) A38.0g (83 Tmmo 1, 7 22
56.9%) .

[0134] ZERAME T, MATEYA 38.0g(83.7Tmmol) WIME[3,2-a 51 .5¢
(0.20mol) JHALA[3. 19g(16.7Tmmol) T EE =21106g(0.50mol) ;e —1,2-3 b %19 1¢g
(0.17mol)\1,4-—%%e540mL , 7E120 °C T $iPE— W o 4 S NAVE RS 2 22 =R ), i BESRAG A
HH ) 45 8 > TR DR T I8 79 2800 25 B o R R e 75 A € i v X BT 13 1 B v J3E 47K 1), AT LA
B AR e X FRAA B 41.8g(51.9mmol , j*2£62.0% ) .

[0135]  ZER/SEFEE N, AP EYB 20.0g(24.8mmol ) (M ZK607g(2.96mol) 4fH K
20.5g(0.32mol) ERERHIT75.4g(0.55mo0l) , £E120°C T bl — M G R B IERB HE R E G,
T PESRAFHT HE I &5 it » 78 DR T K0 7R 2808 25 B o R R B E0 1B R 0 B AR IR ARV AT
K&, T RS 3 7.4g(7.73mmol, P2 2E31.2% ) o (KA AL 2% H B — % AT 7] G
(atmospheric pressure Chemical lonization—time—of-flight mass spectrometry,
APC1-TOFMS) ,m/z958[ M+H]+)

[0136] 4K MR Fiik & Bt S v BH -5 rh Biric 3 ) & 1 2, B i &4 e & 23 b &
24 ¢ Rk A YH-1 AL S HIH-2,

[0137] [{k13]

N
S

[0138]

[0139] st f4i]2

[0140] A B 23 2R 4515 EH A5 fE2.0X 107°Pa (% Wi i 2 & T L& A 2 70nmfr)
SRR (1TO) I BHAR (0 BRI 3L AR F o 25, FE1T0 b A R a RIENJZ B4 EKE (CuPC) T
J% R 30nm ¥ JE R IR AR R 7S TURNE I 8 IR ZE I TR (NPD) T B Lonmif) J5 5 . 4%
17 » B AN [P 28 B, 7525 7N 2 B AL MR N RO 2 0 M R LB 3 51 K15 7R
W £ T £ T A R B 4% A W [ AL (4, 6 —— R 5L ) Mk i —N, €27 Tnik g AR R4k (111) ]
(Flrpic), M¥4 & CETE RN 30nmi B & Flrpi el & 20 % . 4k i , /E Ao Tk 2, %
AlqgsJE i A 25nmify J& B . 3R, 7R Fois 2 b M N FIENE S mAL B (LiF) T AN
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1. Onmf¥) )2 JE o B , FEHL 1N JZE B AR A H RO 8R (ALD TR B 70nmif) )& B2 RS 1A AL
ELTCF 2 AR LR A ALELTT A, A E B 5 i F5is 2 2 [FBE I B FENZ R
JERE o

[0141] & /M5l Y5t 2 T BT A5 A MLEL Jo A4 1 e N EL Vi v 1, 45 SR i\ B B A iR 1 B
TN RGP AER I, S VU L e R A RORAE2 . 5mA/ em” R HIAE (WIUREEE) o
=, AL AT RO GIE I BRI N4 T50m, IR R A FlrpicH &t .

[0142]  SLjia 63 ~ <L f61]5

[0143] R ysEiats| 2 (R KOG R AR B 4 Rk &4 e & 123 B ik & 4244808
EW3, bR LA, BL S SEie 1 2[R A1 77 S HIE B HLEL T

[0144]  EhE 41

[0145]  f JySETta 5 2 () KOG 2 B AR B, AT FmCP AU 573, Bt BA AL, B SE i
207 ¢ ) 77 A EAAIELTTAE

[0146]  Eb 452~ Eb 254613

[0147] SNyt 2 (R RO R T AR A KL, 4 AL S YH-1 Btk S H-2/0 513,
SR ELA AL, LS g g 2R 1 7 b E A FLEL T

[0148]  SC-T-SL i 151 3 ~ S it 4515 A2 Lk B 45 1 ~ LB B 5 S 45 A MLEL JT A, BA 5 276 491 2]
R 7 AT VAT, 45 R B B A IR L s B9 RO o 3, %6558 th STt 5] 3~ & it 451
5 S LU B 1~ Eb B 451 3 ir 453 1K) A HILEL Jo A B R D606 18 1) e K K 4 76nm, HERTF 2k 5
FlrpicHI &R )G,

[0149]  [31]

TR St B IR WA
g:?% T Sy XxXE
Codim™) (YD Uiy W
Sph i 2 3 220 7.3 3.8
SO 3 4 220 7.1 3.9
[0150] g :
Senh 4 23 190 7.6 32
SR S 24 190 7.1 3.4
R mCPp 140 8.7 2
Ehge ) 2 H-1 100 77 1.6
Eragml 3 H-2 140 7.5 2.3

[0151]  sEjfsle

[0152] i B 28 28 4515 E EL A5 2.0 X 107°Pa I, 1 45 5 J2 28 76 2 B &5 4 S 70nm )
AR (1T0) I FHAR I B 3 AR 1 o 8 5, 7E1TO L, MR s SN2 AR 75 (CuPC) B
J§ R 30nm k) JRE o IR A s RN R S R T OR B R L T (NPD) T A 1 5nmff) J5 15 4%
M FH AN () 28 B8, 7625 7 ns J2 B IR A RO Z M FAE Rt &3 515 B 44
Yl Lr (ppy )3, 1585 K 6 2T B A 30nmIK J5 52 o 1 (ppy ) sf ¥ FE A 10 % o 4K 1717 , /6 He —F-4inids
JZ WAL qa B B 25nmif) J& JE R ifi , 7E LTIk 2 B B AR FIE N R L (LiF) B
RN nmf¥ S8 JE B T AR PN Z B PR L RRORTRE AR (AL TR SR 70nm ¥ JE 5, A fi il B
HHLELTGA: .
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[0183] A1l Y e 42 T B A5 B A HILEL o4 il i i EL I FL I 45 R A B B sk 2
AR PR AER 2, S2 LU MR G AR AR AR 7E 20mA/ em® T (¥ 3R B - (R4 45
PE) o I RITTAE KOG TE I i R K 9530nm, HERAF K A 1Tr (ppy ) st A G o

[0154]  SLfa o] 7 ~SK i 619

[0155]  fENsEHE 6 K A= I EARFRE, L 504 A 59023 B S 12408 1L
HW3, B M LAAE , LA 5 S e R R0 75 U I E A ALEL TG .

[0156]  LL#fsl4~EL L Bil6

(01571 fR N SEHEBI6 o 1 A0t J= (K EARATRE, 3 FHCBP JH-1 BRH- 240 (L 543 , Bk B A
A, VA5 st e A+ 1 D7 s fE A HLEL T o

[0158]  S5CTSL A7 ~ SK i 9] 9 S Lb B il 4 ~ L #2456 B A3 (¥ A7 HLEL T A 5 BA -5 SE e 1] 6 [+
FER T SCREAT VAN » 45 R IA B B AT QIR 2P 7R B ROCRF R o 38, 28 52 HH SR 1] 7~ S 1
9 Je b B B4 ~ LB 16 T 45 B AT HLEL o 1 A0 el 1 oK KO 530nm, HERTGFRE 1r

(ppy )3l K

[0159] (2]

[0160]

4 (edim™ (V) W

YRl 6 3 2100 8.8 37
S E 7 4 2100 8.5 39
SEAE 8 23 2000 9.1 3.4
SEHEE 9 24 1800 8.6 3.3
Eedi ¥ 4 CBP 1120 8.7 2
Eri el s H-1 1200 8.3 2.2
be i 6 H-2 1000 8.3 1.9

[0161]  [F 5[ UiHH ]

[0162]  1.3E4R

[0163] 2.4k

[0164] 3.5 7UENE

[0165] 473 7k )2
[0166] 5. KINE
[0167]  6:HLFii%)E
[0168]  7:.[HAK%
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