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L — BT HLA e, AR 2 s 1 28— sl 22 b — AT HLR ATEE — i, 3
L TR HUR 20— RS A (2) Ros b &9 -

(Rs)p@@/wo

(Re) q
(2)
Horp, A, O BRI & 2 2 857 B I 28 30 B R BURBURBURY C, 50 M ptke s EUR

BRI Csgy ZHPERS
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Ml (-CONHR' B{ —CONR’ R” ) HUARERAR B BB B SCRE C Ly, b d s  BURBUR B
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% B EUARBR BRI C, g Bk URBEAR TR 1) 57 EE R R B BRI 5-7 Ju 243

o N1~ 2 FHH LK

p Fl gl 1~ 4 (%L,

2. WIBCRIEESK 1 ik A AL AOLE 1, Jorh, Pl B & b B2 IR e (4
1 ~ 4,

3. WIARELSR | TR A HLR S CR T, b, I 2 3 e e — I kike .

A0 WORCRELSR 1 TR A ML G, b, TR B S AW AaNE S5 0.1 ~
99. 0wt % I ENLE 8 AL ER A F A AU EHE S

5. — Ml T (2) KR EDD -

(Roe (Ado
(Re) q
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b, Ay O BRI 6 2 2 A 57 0 e (2R 30 B R B BRI C, 50 M PR B EUR
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BURBCR BRI 8 — B 07 B R R BRI B 5 e ik i &S b, Horp, R FIR” % H
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MBI EYRERZILSYREN LR H

[0001] A HRiE 2 IS H 2R 2006 4 9 H 15 H . HiE 5 4 200680033880. 6 F1 % BH & # K
CHE AL S Y SAE R ZAEIA N CE T B BB R HIE 1 7 Wik .

AR

[0002] AW F—Fhal l FA LA A BUR KL & ) B AERLZAL S A
LA EEAT

[0003] A iR LR ] &R HRR 5 2005-0086501 FIAUH] (2005 47 9 J 15 $247 ) , HiAHf
WERLIEIL G IANEN ST

BEHEA

[0004]  IEH, RE“AHRICME” EFal AN B a0 OGREM IS . BRI
5o A NUZE T BRARFI IR 2 18], 2R J5 76 A FAR 2 R) e n v s I ke B SRR 1) 2 7Rk
H IR =B TR AR, A 7O 25 B 78— R TE B SEdE— 2, 3
TR RIEZ MR

[0005] [k T b I ok A A HEL BRI NI R AT 1R T 45 A T RO A WL E IR % A, R
WU B RGO UL T 5 53 40— A HLBE S 28 7R L 1 AN A2 A B AR N, T A2 76 3 A
SR PR AR AR R AR, F BRSO TR R LR Z M & % (Appl. Phys.
Lett.,85(12),2382-2384) ,

[0006]  Hi T Pope. Kallman HI Magnate & 1963 4 ORI & TP I L EUROL, BB AT
XF OLED (T HLR AT ) AT T BRI R o 53, WL Gt C T 22 M S 077 i
WP AR B R 28 R B 1 2%

[0007]  h#liE A BCRAAHUR G, B2 2 2 4508 52 85 M Uk 4 2%
A NUZ . RZEH BT A VLR G2 A VR R DTRR S . i B HLZ
W AT TGENG B AR E RS BRI TN ZR 2 R4
[0008]  CLANAMLA GASAF IS RUR Sise B R A AR IR S L He 0 ] A2 1 AR S
H2, i A X s L, TG A NUZ &2 (B, B 7GENE 2 TR 2 RO
2B FAESEZERETENE ) 020 S A FE S R E

ZIPAR

[0000]  HAji B

[0010] AN B AR B HEAT 43 vt DU R sl 28 L T AL AR I 2 3R 05 IR AT AR
(1) 53~ 18] (A ELAE 5 RS ) 1) 8, BT ads i AR DR A AL G2 AF b e e 1EAT 28 70U s Ot
A/ B AR S

[oo11]  HARTj %

[o012]  [KIUtL, AR BH I B 2 fe t— Rl A itk &9, X BA 20— bt £ 3
fikt (polycycloalkane) BEHERZNWE NI Z I e b B 2 HEURE EEEH .
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[0013] AR

[0014]  HR¥EAK W, @It KGR 2 kil (MRS ER ) , R 20 —4
il 2 bt ERA G 2 (fused) 1ML 23005 Bk L& 2 BT ik 2 31 05 B 2 1
AR B S5 AT AL Re s i AL oA S IR AR BAE L, FFRet gt — 20 Bon i
SRR I HOHY

[0015] BRI, AR A i W 1465 W A WL AR AEIE, T8> T A& R AH 5
TER, RefE A 0t Bon B e RO /b b IF A m i gl i 1) soh ta, F Bl
REAS TR Ao H IO AT 25 A R AR 2 T

M4 #1152 BA
[oo16] K& 1 ~ 5 AUl BHH T A& B 09— B A HLR 2544 100 45 R 135 T 1l
[0017] [ BHEFRIC ]

[0018] 1 AR 2 :FHAK
[0019] 3 :ZFTUENE 4 UL R
[0020] 5 :HHKNZE 6 :HL T 1&Hi)2

[00211 7 A%

BIALHEAN

[0022] A BHERAE— P AFEINT JZE H 58 — Ml s 22— DA HLUE RIS — iR IA HLK
JtasE, AR ZA VRO, i AN ER 20— ESAEARNZ R G TR, s xR
bR A AR B AR C,ap BRGERE B BCR BRI G, 2T EEAR & 21 BT IR
% BT AEY

[0023]  #E—DHh, A WIS — P AL FEUF 2 13— ik 20— M ETUE S
WA BRI, AN, ITidEER 2> —ESHIEARNEZ T 5 F&
$, I /b — R rh B BOR BRI Cygo MM BEIR BB BR BRI C, 5 Z ST AL
MG BIE AL 2 3805 B ) U EIRT 4.

[0024]  IbAN, A& R —PP 80 THEH (charge carrier extracting) .y ASif&%itA
Bl HEAENZINZ 5L, TS BURBCR U Cyg B AR B BT Csg
M pele B G BI Ird iz s & 2 IR R BUREE BT A .

[0025]  Gi4b, AR Wt B iR (D) RS Y B ik (2) RoRifb &
VA N iR (3) KRG, FRe 58 R CH L 25 7R SR BEA B 1 AR 54
EHE 2> —Fh D RE.

[0026]
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[0027] (3)

[0028] EJIEEP,@'%%E%%’a‘iﬂ%%%%ﬁﬁ@%%iEﬁﬁxﬁé‘cﬂimﬁéﬂ Cy-30
WP SRR BRI Cy g 23RS (P A7 RIR AVA, FITA,)

[0029] -R\\/Ai%m%é?iﬂ%%%%’?ﬁﬁ@ﬁﬂk%iE‘JEMJ@H%EMJQ 1) Cy 50 M GEIREREL

ARECREURH) C5 50 Z 3tk (I RFRAS R TR sEAK A" Rom A, A AS) o AEIXFIFULT
PITIR A  £E 3 R G M se i B2 e (0 22 34 05 A ke I BRI B 7 5 A&

[0030]  E R, A1 R, AN[EI 4 20 7~ i 5 0L 1, PGSR Ry ~ Ryo 48 LEAR A 5ANH], JF 4% B
W H B A R R (CON) iEEE (NO,) JEEIEE (-SOR' ) VIEBKEE (-SOR' ) (kI ik
(=SONR' ) EARHEFE (-SOR’ ) =9 I ZE (-CF,) B2k (-COOR' ) BifigFk (—CONHR'
g —CONR" R ) EUACER UK BB B E C o, e 582 BN BOR B B S
Cyo0 AR I AR R B 57 7 BAE 57 B 28038 U BUR BRI 77 28 B REAR BUAK
8 — B 57 SRR R BRI 77 e FE L A R 21, PN R R G2 A s A
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R' A b E BB M A R B S 2 I 5 R AT )

[0031]  FEXFHELLT, RY FR” & B 1L A HERBARBURIT C g HedE BURBICR BT
75 FE AR BCR UK 5-7 JoARIAFEZH e 20 o

[0032]  FER' HMIR" 1, %% Cgo HEIE 7 IEMAIIE N PE1E B — AR R IE (BEIGE | BE
FERIERFE 1) — AN B AL ) ZE HTEUAR

[0033]  7EpTad Ak 2 A, Brak 5 AT 0% H 2R 58 IR Ik L SR I R IR VSRR
(anthracenyl group) . FPUZEIE (tetracenyl group).Jf HKFE (pentacenyl group) .k
% (perylenyl group) Fl#2K5%E (coronenyl group) @4, F HixX He5E I ] DL, SR
R Z BURECR B,

[0034]  FEXFPIGHLT, 5 BTk BRI A BT 58, JGH 2 B R TE I, HmT A 2 XU sl =
B,

[0035] Hfﬁiﬂxﬁ%%ﬁ%ﬂ?@%ﬁ%%n:z:a@%% Z Jf HEX

T FEAEAE AL 9— AL

[0036] A2 3 Hp 5 B A IR (19491 1A G H I3 | PRI « PG  IDKC s IR e I e | 8 s I
T e I E kR LR | SRR S R YT A PR A

[0037]  AL2aH C o JRIGIRIEHI B FEFEHEES, W EE, 28 IENZE N SE . [T 2.
TR T AR VRUT ZE L REE O3k B BB KBRS, A0 AR Ik s DS R =B
5, Lk

[0038]  7EALZESN (1) A, kAT T 24 0.1 B 2 B3EEL (FE k+1 = 1 BEOLE ) sBL A m il n
H L~ 4 R,

[0039]  {E4L2EX (2) A, 0 M 1 Bk 2 IEEE ;LU R p il g o 1 ~ 4 (3R

[0040]  FEALZES (3) A, r Ml s O 1~ 4 BEL DIRTE tru = 1 BB R, t Flu B0 ~
2 I

[0041]  7E k. 1. ovp~asry syt Al u 2y 2 B R B3EE RIS B0 T, ANE A AH R B ES T HL
e FHAS R R DT B B LANM B

[0042]  HUARII AT B B IR Ge e (R AR I AN 52 B il 481 7 L 46 C g fidke
[0043] AR5t 77 =X

[0044]  FOCKE IR A K.

[0045] G 28\ B LLRIGHEIE Z IR 5 F R B R G AEM . IR, BA EAE N
RSP IR Eae? E s RS W I &) o IOE SR INC SReas 2 S VI I WA £ 1Y i & N o0 7 S )
B ) AT R A

[00461  dnfk2EsX (1) (2) AT (3) FrvR, AN BH IR AIEAE T3R8 B an sl 28 L TE 400 id A
TEMIZ R 57 B IRV E N IRT W, CEFTIR AT AW, 25 18] BRI R a2 M e LR
A RN FTIARZ b B A B AT R RS b

[0047] {fEARKRHA, ZIREEIIE N —HEikE (bicycloalkane) .

[0048]  ARAEAKEH, BHA ZH 4 EHRAE N B P EURECREUR Y C, BT s RER
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REARIR) Cogo Z M St EHAA G 2N PT IR LB & 2 Irid W B EdfT A ae HEA
LA A R R AR, DL AR KOG FEARBUR OB 285 U, Sl i 355 | AR EUAR
FEECILHA T, MR R AR B 1) 2 30 05 B I AT R RE RS i R LSRRI 40 .

[0049]  HRYEA I B 1) 2 31 05 B AT A ) 48 4k 2K (D) ~ (3) R &4,
[0050]  ARYEA I B 1) 2 31 05 B i AL AT G BTG, PR e H = B KA
[0051] 5Ty, B G 2 ik 2 35 F etz ERBURECR IR Cyq FRBEIREHAR
BUARHURIR) Cys BT BEMENS A (0 T A 22 SR KB

[0052] PR T RS BA P, ATARAE 5 I U QAR I 8 1t M A% S 7 i o

[0053]  H& 223 5 Hk LR bERel 2 iR ge g e ftaE-Fin gty (Flank il ),
YT 235 FRFEUUT ML bR s 2 ek m AE o5 3. Bk, Wi —2 BoR
TCRE TR, BeAB B B A A2 FRRAE Q0 HLROGARAT B DL 28R I A i A A |
S I 45 i B R

[0054]  Ub4b, ARG B 2 305 &k BGRB8 2 M el (8] EARX 0K, T LA
B0 B iR A A ) B s N B ES AL A AR R s PR A A ) HLA R 1R 3 45, BRI LA
fa T RR 5 IR HLIE I K 1 S A ) A (R A B, BE A% k2> R 23 7 TA) A AR A = AR B R K
USRI TAE A (el 58 R0t 5 R PG 540 ) s 7 3 5 R sk,
B g N R E R R B2 M ek, BTid 22 30 05 & 2 Be il LS4 BE g H 1
F= R R 7 - TR AE AR B 24500 Zhig

[0055] UL, AL MR B 2 I e e M 2R AL B S5 4, T B R B B
Je ) A ) 15 T A5ON IR AL B AN, 05 T % I L B R AR AR AL, BRI K OR AR e T B T
HHZE. R, TR 2 it 48, ik 2 3 05 & i R T A 5 1) p- 2
PR (p—type behavior) . Bb&h, HALZEAE AL UE B, IR IRBK 2 IR Bt R A AL IR 55 2
2,8 NEE S, HE T B df R E (L J. An. Chem. Soc. 1998, 120,6012-6018 F
Tetrahedran Letters(1997),38(19),3427-3430) .

[oos6]  [Alth, H B HEAG TG B E ke 1 2 B 5 T n] AR Uttt ke A
7] T US B4 6465115 2 FF (R AT, IR GEJa 51 22 IRGE RS FR S8 1K 2 A6 7 FL AL 27 T Tl SE AR
E (BT B W), B a0 (HOMO) #emtifb. BRI, ook 77 A 2 7 & Smb L 2 26
J7 B RSB T, RIS T AE TS HR T2 7 8E AN

[0057] & 2IPTIA 2 35 F e LI bt sl 2 bt A E LA 1 ~ 4.

[0058]  HR¥EA K B & e A 2 ~ 30 Pk 3 ~ 8 Mk ¥

[0059]  ARVEAK G K 2 e HA 5 ~ 50 L1k 5 ~ 25 kIR 1.

[0060]  FEA KB, E AL I 2 305 B e ml Lo g fb 225K (1) ~ (3) iR R, ~
Rg~ Ry FT Ry () 22 /D —AMHUAREE (R) HURIIAT A4

[0061] 55— J5 I, M HARBARMUARIT Cyoyo FRGEIEBHARBAR AR C; 5 22 MBI A 2
JITIR 22 34 55 B S IR I AR I, IR 6 B 3 7E AR & I AR 340 o

[oo62] k2= (1) FRBIAEDE B ARG 7R EAR T B R -1 ~
(1-13) KR ED -

[0063]
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6/28 T

[0064]
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[0065]
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[0066]
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(1-11);
/\[
LT
\/ \N/\

(1-12); AR

N

(1-13).
0067]  7EFEALAER (1) FoR ML A — b4 J7 LA BI 7 Fi, 7T DA A e BT A4,
T8 B A A e BT A 038 JE 4 8, 9 LT LA i 9 0 6 6 L 0 514 G
P2 R B 9 B 10~ iz 3 A S ARRCHE (It Suzuki IR RN o % 77
AT TR R MR A FT
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[o068] [ iV A]
[0069]

0]
(L
A
O

[oo70] Wik (2) Kon LGP B ARG PRI EAR T B Mgt -1 ~
(2-6) KB EY) -
[0071]

[0072]
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[0073]
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(2-6).
[0074]  FEHALAE (2) FoRBIEII— R & T B b, il i — AL (fused
cyclization) [¥) SNAT &K AR AT LLA 3, 3 it ndb a2 (1) A i — edb 2% s m]
DL 2 Pifis A BRI &, v L@ I 5 I 2P E a6 5Bk — 8 (B anskii ) #72k
VG 2 ML G4 .
[0075] 2%y ikml N IR O A B R
[oo76] [ &K B]
[0077]
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[oo78]  fifb=Aa (3) KL G R AH 7 BEEART B PR G- ~
(3-6) XKD -

[0079]
[0080]
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[0081]
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AN
|§ “N
O N

(3-6).
[oos2]  tAh, b2 (3) Fomb &P bl LA SG b 2E 0 (1-7) i (1-8) Kot
=,
[oo83]  Hhifb2Ea (3) Fon AL GV — il s ik i) 5~ m] IR S s C Koo FEIX
Pl O 15 A0 A A 5 IR A b A R A RO, m S e A (R B9 & s T it A 2 5K
(3) Rt 59,

[oo84] [ e C]
[0085]

RN 7R '
Br

[0086]  E I 3L BIVAFHi A i)l 5% St 9] b SEPE AR b U B Ak 2 (1) L (2) A (3) Ron itk
I T

[o087]  Jy— 5, RAZH 7Bt ifr Ay (b BURBIRIURE C, o Ptk
BARBURIURIN C; 50 2 M ptke LR & 2B % L s & 21 A i i i B ) w] LU 2
VBN BRI NSRS R T BE o AEIEFIE 0T, B 77T LU 7 1.
[ooss] 7 BAE HIMN AT ML 18] 25 AR B AT LA 1 8 R 5 P A B 2 > il
M—AEHEAE T HRANZ R3S T I8 TAE R AT frd A WL 73Rk 7 A
KA,

[0080]  —ARAVE B U FEHIRIANLAE TR F eI WANEERE B R B85 Y
e EAEATHUZ I T, I HLATIR BT 73 D g Ras 78, T 1 0 v 024 7RI i
(R o 1ZIRBL AL T2 ] 5~ B R8T LR BH B Lyt A5 dn Ay DG i 344 (OPC)
RIS o

[0090]  Jj——SRALZIERLZE 7N/ B 3 FLEVE A B S A LR M 1 i 52301, 38
Ao ) P BCE 22 AN FUARORE I LS, P i AR HUR S R A i SR T 2R AR I
197 R AL NPT FELARE [R] I N L 028 T R AT RO A DA 28 A1 B AT I 2R )
RERTA DL S, FE TR AL PR, I e n 81 — AR/ bl b v H s, AE A LR T 1
2 JCNIER (R SCRR R YR AmBlat (R3O “IR7) .

19



ON 102064283 A WO P 16/28 71

[0091] 24 T oiidh 5 EAE AR HLZE 2 )28 7L S A WL T2 R8s e BE, 2 =
WA HLZ 2 B2 7GEAFEI R (extraction efficiency) F / BUA R A ML
BB s B ARSI e AN R BN, N TX— B, WPk R
(g, ZEAHUKBHBE B RIS 00 N, A HLE AN IR 6 78 Bl 7 /2 78 ZEA AL
i R M G0 T A HLE 18 i n BRI R R ) MRS — N E R ERE LR
AT EATEABIUE CRCR“HBAaTENEY) CEAHREBCENLE (R SCie“ g iuy=")
M ERAENE R CHRRAEE ") WEAANUZ 22T R 220 7280 2
PEIERE RSk .

[0092]  [RIk, AR ¥ A BH (2000 AR B I NS g BT B Fanrg WL e AR A HL
RBHBE I AN AR EREVOLRRE (0PC) WAV TR RANZ.

[0093]  FERXFPIEOLT , iR A& 1, B3 2305 F A T (o BURECR
I Cyao MBI BB AR BRI C;50 2 M St ELHEAR & B ik 1% b BAR & 2 Pk 1% 1)
BUREE ) AT L5 0. 1 ~ 99. 0wt % I TENL G  EHL 3R SO R I WA RHE R

[0094] N ICKTRIAARE A K B HLAOGES 1T

[0095]  FITiR A AL A a2 HAT AL HE LR L BHAR « B B5 A0 B 1 T aa BH A% A0 BH AR 2 TR 22 />
—MNENUERE . T2, T LURYE Dh Redt— 2D 41 43 B 1 B il BHARARN B AR 2 W) () L
2, B3 7 A UZE G, M — N ET LA Z R i, B> TETRENUER
[0096]  fLIEHh, FR 48 A& B A ML G284 mT LB A58 MR8 B TR T 2 & 1) 5
PR BARR 2 TR BB SRR RO E B AR Z IR S50 . B — D, R 7
9, AR AR E R OGE 2 TR B 2 B 2 DLy 1B 25 7O N AR 2

[0097] PR AWK SRR T T 1 ~ 5, BEAR T . ZEE 1A, Fridail
25 A B 2 BoRIEINR 2 185 Z U ROCEAE - AOGE R+ B 3 BoR
[ A 1) 2 7 N R 2R T A E 0 228 7 2 7 B 4 BoR R IR B 7 N Z
AR EAROGE =R EH I ROGZERE . B 5 BRI 22 7GE AR 2 7R
J2 AR 2 AR ZE R R OE 2 5

[0008]  TEARYE A& BH A ML JE2RAE Y, % )2 AT LA SR % 3K, FF BTk # i mT LAR
oA FH (R0 b A o R T 2% VR T . 49 G, BT A R T i VD (b 2R VR AR DTN )
EB ( HL 7 AVAAHYTRR ) AR TR U S B8R 2028 T A B8 T T i, B T I PR AR
FITIRAT AR 0 TV 0 e S ok e R « 22 X BV 9% 1« 0 3 0 Rl R D T T e o
[0090]  MRAEAKH, HA ZIH A EHRAENLIRT Y (P BRBERBURE Coy FRBERE
BUUARBUR BRI Cogy 2 It H AN G B ik % b5l & 2 ik 2 i HUR3E ) W H
TERA EREHA WL OGEAT P R B B AE R TR e H (excited energy
movement) [ 6 E AR5 255, TV Bh H Al B 2470 & o AR A BRI 22 34 05 T I fir A2
Y] UL FPEl R 2 PR A S8 -S4 L JF HLAE AP E AR B B8 109G N 5 HoAth ke ekl
“5,

[0100] %R IE A& I 2 38 05 B @A AR AR AT LU TR s R 06 2 1 AR /N BE AT BRI
BRI, 70 08 Fr= A A 2145 2450 b, BRI & B mrsce mi ot

[0101]  ZiRE A B 2 305 B RAT LM HAEB A0S, TR TR AT B 2 4
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B B 20T B, 3 Bl UL A B v slids 2o 7 B R R i U7 ) B AR EE 73 A0
FERET =R EL, Fridib S B A EIE A 10-3 ~ 15wt %, EARLEN 0. 1 ~ 10wt %,
[0102]  pbAh, RIEA K HKZ KT FRATEDG T G LR R mss, k BAHTFH
BLR E BAE R E HLZ D20 HoAt M 5, 491 40 28 70 N 28 ot s B 1 AR R v N
Jig

[0103]  HR¥EAK I 2 M5 FRATEDIE B FEANLRCERF IR CE T . 9T Uk
FrZEA /B H AR R B AN ROGIE R DRI AS R B RO Z I, BT fir A4 mT LA,
FETTUERZER ) s T ZE

[0104] A SRR A K BH 1) 2 B 05 B IR AT AR A WL 63 1R BE A5 48 iy 48 FH 5 Ay A AR
SEME . HRPBIAE T, ik m oA 5 | NS 8] R EIEGE2E, (1) Refde m Ird 2 3 05 BT
VDRI A FR AL B A 2, BRI B s AR E 1 s UK (2) Tk — 0 BorJiE TR, )
CABT 1B 28 1 T A HLR GRS AR AT IN 7= A R AR B S 45 e i 8 A2 IRy o

[01058] 4 SELF M BHAR A R B, 45 H T 3 ) 28 STt 8 0 ST o AFLAS , 2 HH T 3 ) 85 S it 191
RS BN AR A T S L R A A i BT B R, PRI AR R B AN 52 T PR il

[o106] & SEif] 1 At 1-1 ik &9

[ot071 [ &pvs 1]

[0108]

s 1-1

[o109] (1) EHULAEDY) la

[o110]  Z&W6 (50. 5mL, 371mmol) FERZE —FHERHET (50. 0g,338mmol) ¥ T & F 4t (60mL)
WL TEOCTT LR ZRIZ NN ALCL,, 7E 0°C IR FEITIRTR G4 30 70 8h, S8 Tt 22 LAk AT
4 /NI o RONIRE RIS BN BIKOK R, 43 A WA, KA PRIk &
I TR A AR, 76 JC7K MgS0, 48, 1 Uk, SRS 0k T ilk4d . = S0 F B R A v K 465
PR T R4, W15 24250 1la P45 (848,89% ) .

[0111]  MS[M+H]281

[o112]  (2) GHULAEY 1b
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[0113] 4k & 4 1a(10g, 35mmol) ¥ T — &L ' %% (30mL), [ 7 n A SOCI, (3. 9L,
53.4mmol) VAUEAT KAV 12 /NE o BTl [ N VR A IAE TR T 3R 45 LARR 25 SOCL,, 2R 5 IR
BT &P LE 30mL) o« Pk A EI 2] 0°C, M g2 A ALCL,, FrikiB- &7 2
CLIEAT RN 3 7N o R VRSP AN BIVKOK T, 2 A WAH, KA & PR AR IR. &
FHPTIRA A, fEJE/K MgS0, 48, i 38, SR Ja iaUs P k4. HAE ISR rid Tl R4,
MRS 1 (3. 08,32% ) o

[0114]  MS[M+H]262

[0115]  (3) BHULEY) 1c

[o116] {54 1b (4. 0g, 15mmol) HIAFIVKERER (250mL) , [ H P 2248 in A HI (40mL) , fTik
BEWRIG 8 /NN o L ik NS5, i BT IR TR B 078 H1 225 L, 1 I NAR A 4 N B A IR
BI7KESHA SR R AEE . AT HUARTE JG7K MgSO, w4, iy, SR 5 s T k4. FHAE
OAEEAAL TR R Y, N RIS 1e (1. 18,31% ) o

[0117]  MS[M+H]233

[o118]  (4) &HULEY 1d

[0119]1  4b&W 1c (1. 5g, 6. 4mmol) ¥ T DMF (30mL) , [f] H: A i A NBS (N— SACBE H1ME TV i )
(2.87g,16. Immo1) LLFFAT MY 10 /NN Pk e NAYR G W0E AN BIKH, Fl Z & A0 A
HUAHLETEZK MgS0, Hr T8¢, AR fa vk i T ikedi . FH @ pefn Qi 545 R ), 43 2140
AW 1d (1. 2g,47% ) »

[0120] MS[M]390

[01211  (5) G 1-1 L&

[0122]  fbA4 1d(1. 3g,2. 5Bmmol) ¥ T+ THF ( DY SRR ) 5 ) o P2 o\ 2— Z5 550l iR
(0. 9g,5. Ommo1) 1 4M K,CO, (2. 56mL) , [FIL AT IR G . b RNIG, 73 EANAHE, H L%
LEEAEWUKAH « & FFA NI, 7E07K MgS0, ihF-4, 1 Uk, SR fE Ja s T k4 . FAEtikaiit
FRIR TR, I8 5 H LR LB ST EE 45 i, TS 2425 K 1-1 b &9 (1. 1g,87% ) o
[0123]  'H NMR (500MHz, CDC1.) 8. 08 (d, 2H) , 8. 05-8. 02 (m, 2H) , 7. 98 (s, 2H) , 7. 96-7. 92 (m,
2H), 7. 68-7. 58 (m, 8H) , 7. 42 (s, 2H) , 7. 25-7. 22 (m, 2H) , 2. 81-2. 76 (br, 4H) , 1. 78-1. 73 ( i
FI, 4H) sMS[M+H] 485

[0124] & SEfe) 2 - dk o 1-2 Kb &9

[0125]  AF I SL ] 1 FhARF P BR E 2 A b &9 1d KPR AL, Br TEEML S
V) 1d &Rtk -1 A S b B A A 1- 2838 A0 2- %@%ﬁﬂﬂ@&%, UL i) % S5t
i 1 AR 7 A s sE K 1-2 e E.

[0126] 'H NMR(500MHz, CDC1,) 8. 12-8. 02 (m,4H) , 7. 78=7. 72 (m, 2H) , 7. 68-7. 62 (m, 2H) ,
7.55-7. 48 (m, 2H) , 7. 39-7. 35 (m, 2H) , 7. 3-7. 18 (m, 6H) , 7. 14-7. 11 (m, 2H) , 2. 72-2. 62 (q.,
4H) , 1. 74-1. 64 (m, 4H) ;MS[M+H]485

[0127] & SEiife) 3 A ufk ek 2-1 Kt &9

[o128] [ pvsK 2]

[0129]
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2¢c 2R 2-1
[0130] (1) GHULEY) 2a(2- ¥ -9,10- =% -1- £ -9, 10- =& - & -9,10- %)
[0131] 5-¥R-1,2,3,4- PUE4LZE (13. TmL, 88. Ommo1) ¥ T+ J&7K THE ( PUS e ) (100mL) ,
PR S AEDLFE N IR FE -78°C, Ml T B2 i 2212 I\ n—BuL.i (42. 6mL, 106mmo1) » 30 43
Ba, A 2- 31 -9, 10- AR (10. 2g, 35. bmmol) , FHR G 2 /NS, A NH,CL %5
VRV PTIR R NARG ), 1 28 R/K BRI P IR, SR JG 757K MgS0, R 22 /K. HIBER: 2 AN
SR H = CERIAT K B A5 0 TR F R ), WA 25 ) 2a (8. 7g,45% ) o %4k
GRS g RUT -
[0132] 'H NMR(500MHz, CDC1,) 7. 78 (dd, 4H) , 7. 38 (dd, 4H) , 6. 82 (dd, 2H) , 6. 73 (dd, 2H) ,
6. 46 (dd, 2H) , 2. 60 (t, 4H) , 2. 37 (t,4H) , 1. 64 (m, 8H) ;MS[M+1-H,0]1526
[0133]  (2) GHULAEY 2b(2- ¥R -9, 10- =2 —1- 2L - &)
[0134] 2-1-9,10- —Z58-1-%-9,10- — & - & -9, 10- ¥ (8. T4g, 16. lmmol) ¥ T UKES
% (100mL) , ik Frdk v i, 1 N KT (2. 67g, 16. 1mmol) FI NaPO,H, (17. 1g, 161mmol) ,
MR G . RNBEATI, NI AR PR A, 2 /NI, 7 A B UTTE 9 1T 56 1 X
Mo JEFRUKESIR, ¥ PR UTIE W) 70 BUAE SR D, i SLrb N H0, 7228 e yiiEd), ik —0id
PEZVTIED MAS R A AL S 2b (7. 58,92% ) o BRI TS BT .
[0135]  MS[M+1]510
[0136]  (3) B RALAEY 2¢ (2-(9,10- =25 —1- & - B —2- 3 )-4,4,5,5- YU -[1,3,
2] AT )
[0137]  {b&4 2a(3g,5. 9mmol) ¥ T I 7K THF ( VY S WA ) (30mL) , 36 F T A8 5 7 £R F¢
16 =78°C, ] BT iR ¥ ¥ T % 1 2298 N n-BuLi (3. ImL, 7. 7mmol) o 30 43 %&h )5, M2 d A
2- RNEIE -4,4,5,5- WU RS -[1,3,2] ZZ%S e Mige (1. 6mL, 7. Tmmol) , Hi+k Frid VR A
Yo 1 /NG, n H A N NH,CL 7K, H LR L Bs 2 BOZIR-G ), 1E— 0 FHZ R /AK T g )y
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I AN JEAETE7K MgS0, Fh R 227K F e % 28 AN R 20550 o FH = SRR Ay K T &5 s T iR
TR, 1FRIUAED) 2¢ (1. 7,52% )

[0138]  (4) &Rk e 2-1 Kb 59

[0139]  4b& 4 2¢ (1. Tg,3. 06mmol) T THE (20mL) , [F] %% P in A 4L& 4 3b (1. 57g,
3. 36mmol) . [ A I FE i A\ Pd (PPh,), (176mg, 0. 15mmol) A1 2M K,CO, /K ¥ & (6. 12mL,
12. 2mmol) , i HE T [FIALRIR AW o 2 /DI, NN THE (DS ) » F SBEAE BT
RIBEY, HE— 5 MK BRI IR o« 78 T57K MeS0, " MV P I 257K o et 28 AR 25
W, HAEEEEAL TR T R A R A G RER . = CBERA I A T 4 i I I [ 14,
PR g, MR 2k 2% 2-1 A e &9 (1.0g,39% ) .

[0140] MS[M+1]817

[0141] )& sLitat] 4 & plidb 2= 2-3 AL &4

[o142] [ sk 3]

[0143]

| 2
-
~
| 1

N
X
)
NS

3c ¥R 2-3
[0144] (1) & Hitb &4 3a(4,8,8- = M % -1,3- — %K % —4,5,6,7- U A —4,7- W
FE — i —2- i )
[0145]  DL- #FE (10g,60mmol) F1—ZEILTAEH (12. 7g,60mmol) AIAFI =HEE (50mL), ¥
WM AATE Frik RS R AL, 17 A I AE L (40% ) (6. 5mL, 14. 3mmol) H [R5k = F 2k
AN B TR R AW INAE] 120°CHBERE. RN RASG, ITRIRA WAL N 46, 24 /)
IN 5 58 R N, [ Fe oo 1,0, H 8 S BE A BT IR TR &) 7EJG7K MgS0, Hh M Hh
FoKe TR RAER 2R AR EE VA AL BT IR ) R ), AT B ZLE R AL &)
3a(10g,49% )
[0146] MS[M+1]341
[0147]1  (2) G HALAY 3b
[0148] (L&) 3a(10g, 29mmol) I 5- YA A FEIK L (6. 89¢g,31. 9mmol) V& T 1,2- &
L5t (100mL) 5 [ BT iR ISR 5 G (6. 1mL, 43. bmmol) , J& A 47E 90°C T M. 1
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NI S SERUR N, [ EL N 1,0, FH SR LB 2 BT IR IR G4 . 767K MgSO, H [ 55l
K. HBEFEZE RANR ZEH] . ARG RHEAAL BT IR TR, i 73 2157 B R AL 54
3b (6. 7g,49% ) .

[0149] MS[M+1]468

[0150]1  (3) G HALAY 3¢ (4,4,5,5— DU —2- (6 —1- 2% —[1, 3, 2] %43 % )
[0151]  2- % — i (5g,17. 8mmol) ¥ T JG/K THF(mOmL),Tﬁﬁ%ﬂf@?m%%@ ~78°C, I
v IR P 2 2248 0N n—BuLi (9. TmL, 23. 2mmol) o 30 73805, W H M 2- RN
% —4,4,5,5- W3 -[1,3,2] 5 Mt (4. 8mL, 23. Immo1) , FEFEXIR G- 1 /DI
Ja s AN NH,CL 7K, H S8 LB 2 BT IR IR &4, 13— 30 28 ROK BRI, R 5
TETE7K MgSO0, HH R SIS B K o F 8% 28 AN 5 550, AT A5 21152 B s RIR & 146 &
M 3c(6.0g,99% ) .

[0152] MS[M+1]329

[0153]  (4) &Rt 2-3 L&)

[0154]  4L4 4 3¢ (2. 4g,7. 3mmol) ¥ T THF (30mL) , [f] BT i ¥V i A AL &4 3b (3. 4g,
7.3mmol) » [f] 3 i FE in A Pd (PPh,) , (421mg, 0. 365mmol) F1 2M K,CO, /K ¥ & (14. 6mL,
29. 2mmol) , BiFE N AT IRIE AW . 2 DS, FEE I THE, F SBER TR IR 54 -
TETE7K MgSO, HP R Z5S M B K o P83 25 AN R 2550 AR v 4L BT iR e 4R ) »
TS 2 A R . A FFEEAT H,0 345 & I [ 44, gk o, s 2462: X 2-3 1B
A& (2.52,58% ) .

[0155]  MS[M+1]589

[o156] il & SLilifsl 5 A piAb =2t 3-1 ML &9

[0157] [ M 4]

[0158]

o @O*

k%ﬂ31

[0159] (1) &AL &Y 4a(5- R —1,2,3,4- PUE4LEE)
[0160] o] — MGl In AN AR (A1,0,) (100g) , AW B H FIZ M2 IMAZEWE (13. 2¢,
100mmo1) o [1] &5 — B A I N E AL ER (100g) , 4 W B H 16, BEFE F & i 22 12 i A\ IR
(5. 17mL, 100mmo1) o H W FH T ZE3WE BRI 0°C BIUKIE H , TEIR BRI B [RII , 7EHiF
T H AR AL E R R B . YR B LA G R, R N PR AT . 7RI PR
AL LS B T IRIR G, A 205 B R 54 4a (11, 58,54. 0% ) .
[0161]1 'H NMR(500MHz, CDC1,) 7. 08 (m, 1H), 7. 05 (m, 1H), 7. 03 (m, 1H) , 2. 75 (m, 4H) ,
1. 78 (m, 4H) ;MS[M+1]212
[0162]  (2) & tk&9 4b(9,10- — -(5,6,7,8- P4 - 25 -1- £ )-9,10- —4& - & -9,
10— 1)
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[0163]  4k&4) 4a(11. 5g,54. 4mmol) ¥ T-IE/K THF(IOOmL),Tjﬁ%T {1 -78°C,
I T IRV T 2 i 2218 I N n—BuLi (30mL, 65. 1mmol) « 30 3805, A A 9, 10— E kR
(3.77g, 18. 13mmol) , B HE Tk iR & W . 1 /DI ), )EHNH Cl W PEE ik R NIREY), i —
A FHZS R/ PRV W I AR JG 70 TR 7K MgSO0, Fh B 5 B /K - FH e B 25 AN 28550
FECERAAL BT IR R R, A EML S 4b (1. 38, 15% ) .

[0164] 'H NMR(500MHz, CDC1,) 7. 78 (dd, 4H) , 7. 38 (dd, 4H) , 6. 82 (dd, 2H) , 6. 73 (dd, 2H) ,
6. 46 (dd, 2H) , 2. 60 (t,4H) , 2. 37 (t, 4H) , 1. 64 (m, 8H) ;MS[M+1-H,0]455

[o165]  (3) G Rkfb2 3-1 L&Y (L& 4b K5 R0 )

[o166] 9,10- —-(5,6,7,8-PUE - %5 -1-%)-9,10- —& - ¥.-9, 10— % (fL&W) 4b)
(1. 3g,2. Tmmol) ¥ T-UKBEER (30mL) , FFF Py s ¥ &, 1) Hepin A KT (448mg, 2. 70mmo1) Fi
NaPO,H, (2. 86g, 27. Ommol) , Al Tk iAo 4T RNV, R VPITEEL P e L. 1/
NI 7 A EDTTE DT 58 RN, o B2 DKIE IR, 4 T IR U0V 9 73 BUAE S, [ oo
H,0 T A= BUTiE X, Bk — 0 il B8z otie . AL 1270 & BRI 45 21 1 B 60 44, M43 2]
i 3-1 a5 (0.47g,40% ) o

[0167]  #F 5 388 °C ;'H NMR(500MHz, CDC1,) 7. 76 (dd,4H) ,7. 30 (dd,4H) , 7. 27 (d, 4H) ,
7. 17 (m, 4H) , 2. 94 (t,4H) , 2. 86 (t,4H) , 1. 92 (m, 8H) ;MS[M+1]439

[o168] il & SLififpl 6 & Ak 2=t 3-2 ML &9

[o169] [ MK 5]

[0170]
I ! II B(OH
Br

. fhask 3-2
o
,\\s\/]<|=
OH 0",
Sc

(01711 (1) GHutb&EY 5a(9- 28 -1- & - &)
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[0172]  9- ¥R & (0. 64g,2. 50mmol) ¥ T+ THF, [ H A W o N 1- Z5 ZE 3 /R (0. 45g,
2. 50mmo1) F1 AM K,CO, (2. 56mL) , [FIL T iR &9 N2l , 7 EAHUAE, H LR LHEAE
HUKAH . A FFAVIAH, 72 07K MgS0, mh 458, ik vk, SR G s S ki, HAE ik aiib prik
TR, 85 H LR LR LB EE 45 5, TS 246 54 5a (0. 64g,84.0% ) o

[0173]  (2) G HALAY 5b (9- ¥R —10- %5 —1- 2% — &)

[0174]  9- 25 —1- % - B (2. 3g,7. 56mmo1) ¥& T DMF (30mL) , $i ¥ FTid . A A
NBS (N- /j%ﬁﬂﬁfﬂmmﬁ)(l 48g,8. 32mmol) , B FEITIRTBE M. 30 7380 5 58 R V5 )
FNAK (1,0) Fizb & LR LA RIGTIEY), s T i 3% 0TiE W, A 13 2135 = AL 54
5b(2.6g,89% ) .

[0175]  MS[M+H]384

[0176]1  (3) G HUALAY be ( =9 — FEEMEPR 5,6,7,8- YA — 25 —1- F4fR)

[0177]  5,6,7,8- P& - %5 —1- % (10g,67. 6mmol) fOARIF-MELRE (55mL) , Bkt N KK
RHPTRIREY . HA A =R P ERES (13. 6mL, 81. lmmol) , bk FriiBEW . 1 /M
Jii s A IIAIK, F S8 SRR ITRIE G Y . 1EJE/K MgS0, R LW b itk . e
PERAR LU e AL & TR T R Mﬁﬁfﬁﬂ&lé/ﬂaﬁm/\% 5c(182,99% )

[0178]  (4) Atk &4 5d(4,4,5,5- PIF3E —2-(5,6,7,8- PU& - %5 -1-3%)-[1,3,2] —
ZRELA T )

[0179]  4L& 4 5c (19g,67. 8mmol) ¥ T DMSO, [r] By i ¥ ¥ = i A X3 e — 4 (18. 9g,
74. 6mmol) . [ HH N PACL, (dppf) /CH,C1, (2. 97g, 3. 39mmol) « dppf ( B ( —ZEFEEHL )
%%k ) (1. 88g, 3. 39mmol) Fl KOAc ( ZEZHH ) (19. 9g,203. 4mmol) , [FIVRFTRIE S . 3 /)
IS, He e N THE ( PSRRI ) FHK, FH SRR EUIT IR IR 54 707K MgSO, HH R £
WP K, TR A AL PR T R ) FAE R S I8 R e 2 kAR . AR
E B PTIRTR R, AT 2= PRI &4 5d (108,57 % ) .

[0180] MS[M+1]258

[0181]  (5) G HALEY) 3-2(9- 28 —1- 2 —-10-(5,6,7,8- VIS fLZE —1- 58 ) - B0)

[0182] 4k & ) 5b (1. 5g,3. 92mmol) ¥ T+ THF, [n] Bt i % ¥ & 0 A 4k & ) 5d (5g,
19. 6mmo1) . [] H: 7P I 57 0 A Pd (PPh,) , (226mg, 0. 196mmo1) FI 2M K,CO, /K % & (16mL,
31. 4mmol) , Hidt N RN FTRIE G o 2 /NG, MR NN THE, FH ZBEZ BT IR TR &4

TEJE7K MgSO, Hh B ¥ h v 7K, R A A A3 P iR Jel e W) HEAE9UR T ik /)‘ﬁ" F e 75 K%
IR ¥ W5 BUE ECOH o, [ oA inoN H,0 LUE selitie 9, #k— iy btie i,

MR R A 3 3-2 A AL & (1. 1g,65% ) .

[0183] MS[M+1]435

[o184] il & Silifsl] 7 A EiAL A 3-3 AL G

[o185] [ pva 6]

[0186]
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7 B H
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o T odo
o O
6

a

S ods
Pz

6b 23K 3-8
[0187] (1) GHULEY) 6a(2- 25 —1- 2 - R )
[o188]  2- %l — B I (5. 6g,23mmol) ¥ T THF (100mL) , [a] By iR %5 & AN 1- 28 5 7l
B (5. 15g,2. 9mmol) , [f] bk — 5 i\ Pd (PPh,) , (1. 33g, 1. 15mmol) AT 2M K,CO, 7K % ¥
(92mL, 184mmol) , B FE N MG T RIREW. 2 /DI, W PTRE A THE, H LR L lE#E
WU IRIB A . TEJ07K MgS0, BRI, AR A - b BT IR ol R 4 FF AR08 E T i
V& o FHTER: 75 AR 228555, FH CER A S 1K B8 45 o i 7= 4, AT A5 2 s L [ AR AL S 4
6a(7.2g,94% ) .
[0189] MS[M+1]335
[0190]  (2) & RfbE6b(2-258 -1-2£-9,10- — - (5,6,7,8- PU& - 25 -1- %) -9, 10- —
- -9,10- _fF)
[0191] L&) 6a(l. 6g,4. T3mmol) ¥ T-Ji/K THF (25mL) , 7E4EHE N AT AR FF 75 -78°C,
SR 5 ) T 3 s U T 1 3% 22 2 in N n—Buli (4. 73mL, 11. 8mmol) . 30 43 %&h f5, 1a) Hidrim A
5- 1R -1,2,3,4- W AZE (2. 3g,10. 8mmol) FFHiFE TR IEEW . 1 /NN, I NH,CL %
B RNARG W), ME— 0 FHZ KB BR PIIR PR JG AR TG 7K MgS0, FBR I /K . FH e
ZERAR RN o AR IR B TR T R4, 13 2459 6b (1. 6g,56% )
[0192]  MS[M+1-H,0]581
[0193]  (3) &AM 6c (2- 25 -1- £ -9,10- — - (5,6,7,8- P& - Z5 -1- £ ) - &)
[0194] 4k & 4 6b (1. 6g,2.6Tmmol) ¥ T £ R (20mL) , it £ B i ¥ W, 170 3 7p i A
KT (530mg, 3. 2mmo1) F NaPO,H, (2. 83g,26. Tmmol) , [FIFLIT RIBE W) AT IR NI, N4
FHETEIL 40, K2 30 8 a4 e, R 5e U Y o 982 VKBS, 1 P ik i
V)3 BAE SBEH, ) HoA in N 1,0 DLAE BEOTIED) » i — 2 1 Sz UTE ) , 15 24622 K 3-3
(1B s A4 54 (1. 0g,66% )
[0195] MS[M+1]565
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[0196]  fhI#S L] 8 & itk 3-4 L&)
[0197] [ M 7]
[0198]

X Br
7

o
Br N CO |

7a
[0199] (1) GHAMLAY Ta(2,9,10- =R - &)
[0200]  2- ¥ - B (2g,7. 78mmol) ¥ T DMF (30mL) , B Brak v . [P i A NBS (N- JR
RILHIWE % ) (3. 32g, 18. Tmmol) , B FE FTIRTR G . 30 280 5 5 MU N, [ He A i H,0
Fi/b & EtOH AR RIYTE Y, 260 R T sEZ 00 B2 T T, A A R% S e s
M 7a(3.0g,93% ).
[0201] MS[M+1]416
[0202]  (2) &tk 3-4 k& (2,9,10- =-(5,6,7,8- UE - Z5 -1- K ) - &)
[0203] L&) Ta(3.0g,7. 2mmol) ¥ T THF (30mL) , [r] BT ik 5 ¥ I A 465 49 5d (13g,
50mmo1) o [ H: 1 in A Pd (PPh) , (1. 25mg, 1. 08mmol) F12M K,CO, 7KV (28mL,57. 6mmol) , 4R
JEAEEFE T FIAFTRVE S o 2 /NS, 0] BTk S NN THE, F S REZ BT iR IR &4 1
TE7K MgSO0, H B 22 7K, IR 1 A PR IR T 4R ) AR Jak s B T 98 o FH T 2 7 AN %
ZUA), AR Sr B TR 4, mifg 2140258 34 A EFE A &9 (1.1g,27% ) .
[0204] MS[M+1]569
[0205] R OCEE H S, A AR R A S ) e AL S TR AL
[0206]  SEjsfA) 1
[0207]  JEZA1000AMMRER 1T0(EALHE) ) BB AE A Ve 208 /K i
FIEYE. H Fischer 23 =) il 7 i AR BEGE R, Irik 2848 K H Millipore 2y ) ilid i i
JEAR L PEMTIR o THEVEBIEIEAR 30 4390 f5 , R 28R /K ik — 2 A g e ik s ik 10 7
B E T IR TEVEST » BT IR TR 7 7E S5 DA T 1)  TAT B 0 AR PR B3] v e
e, T, AR E 18 B B TRV A
[0208]  ARJ5, AL & FARIGUEITIAZEMR 5 70 8h, ARG 18 2 BB PR & .
[0209]  7E ITOJZEBH AR B A PR N IR 4 FIASTEASNE A4 FE (Hexanitrile
hexaazatriphenylene) %% A80A LA FUENE .
[o210] [ fb2%sK 4]
[0211]

g 3-4
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N
IW:EN| ™
N
NC N = N
N |
X~ CN
CN

[0212] A EH A PORE B 523X 4 AL S B 2 B IE BB 1 AR 23 7R R
AR 5 LS Z(80 A).

[0213] [ {22 5]
1, )
-

o @
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