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BA, 9-BA, 1-34, 2-348, 3-3A, 4-3XK, 9-EX, 15w
A, 29w RR, 9w ERK, -, 2-EA, 4-A, 2-BKX
A, 3-BEEA, 4-BERRA, sP-ZBR-4-RK, - BEXR-3-X, xt-
ZBRR--K, M-ZBRR-4-K, M- ERER-3-K, E-=ZER-2-X,
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Mkt %, BFREAHHMBL BaaHH, GiEAEX (1)
AT HEAR 2. 5-3.3eVAERL2 6-3. 2eVH Z K AHEEM,

Hieth A, ATFARLAGAN EL B4 CEAEX (1) £
TS A 2.8-3.8eV A ERIL 2.9 3. 6eV ) = RAM LI,

HAEL B @AM, FMBfk EZARFARZINHFLEIEE
VB ENEREE, URAEFNEREYHE—EAH IR L
AKX (1) RTGH#E R TH A EL 46944,

Hikth &, ERKAGHAIEL BHFTHALE, FHHEEM/
KU TFENEREREBHER /R ERENESH QIR LEBX(1)
AT # 6 R T A AU BL B4 69 A

ikt &, EALAGA A EL B4 F A EEEAH KB,
ety AXBEAHLESY, REARFTASZTZLENWBLE E
BEEARZRGEREAMERLY. £ERAMOYEFCIETIE
€.
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ik 692, A FA M EL S 694 R A AU BL B4 T4,
FHRMHAREBEIANZRFELFHEAAHTRI L FURBTER
Fo b, F 69 B 426K R A,

AAKLAT RABX (1) RTHLAWLT AR S BB 694 M
FRMH, BAHALRSHAEMHEA 2.8-3.8¢V KA RMEFHiE
2.5-3.3eV,

BABHROIEEA LG L CHRAHGAR L ERGBEHLT
MERSHRBAERABERSNRBANETREA R ROAINE
H, CMNHZH|OEBRAYR ISR LA RAHREAN T-11%FHE
VBN ANEEERAY, FELEZRA BB ST LA,

BEAMEL BBHHARET, — &, LRAME IR ZEERRY
KA RS LSETHRGEES T, FEERZKSRE W A7
LEREBAMHELEZAEMAYHEARER 113 HEXRHEH
Pho BARARAEEBAIEL S4BT, B FAAGBEAHRERSH
KW, MEZKESEEMAREN. Bib, ZLKEBEWELMH B
#, AAGUR VG EH RN ERESREL WA LS. Ak, EXf
WEL BHF HEL ZEASREAIHREFERTHERPELFH AL
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AFEAMEEHEXRFXK.

AR, HikA, BEEARLAGHHA FHEALSF, TRF
i Al E AN BHHFHRLEE, BAZKEIRKMEBA TL
K. TiRA, BREZ\AHGLEGDA THABHFHAREN, RFT 4
AR TEZETOSHAIELARRAN 1-11 AT HEENBERA
Wt BB oMt R ZRERFORAL ZREKFE;, RETEA £
M X EE, KB TEEELS (Tg: 80-160C) ; EXRHfa/
KL FHA R, BERAYRBUIFRUFRIYN, UAREFEF
R AP AR H) T T AR FEBAE R AT RL MK 6 RR AT K.

AKBAYAH N EL Bl Lttt LT EGAR, MBfaEE)—&
FHEAEMMAFAORZAGANERE, SHANERECIELER,
ERBEAMBFABRZAHK. ZAELALAMBFTALE—F 2
AR FAE S G RBEAY DRI ZL AT HERIEAMAIATH
e R FAMEN G & F 2| L A AR e T AMAE. Rk R, XK
MBEERTEELRAHGET SR, EAEXRNERERAL TR
FRTHANEE. S ELAANEL BHY TS EAS E4
M4 (FARR/ERENE/RXE/AK) , (FBR/ZHE/CTEAN
E/AM) Fa (FAMR/ ERENE/LZRE/QOTFENE/AR) 64 5EMHF
84 AL EL B4

sFFARE, BT @S AALAHEX (1) ATHLEHE P
PASh, o BseE, A AR R L8 EAMA, KRR, SR,
R A Fed FA S UAR X RS, BEERARAT
AMEL B3 EaH, th8 it s THRASH G T EAEA F4H
Betk, ABRTAALCHEMHRBE ARG T EFRAGHE, #Eid
s AR B TRAH ARG L CH LM, 5EE B4R LA,
TARBE G TEREAGKE,

EALZPAHANEL BT, ZRERE, AAREALTIHHET
AEBEA S BE4M. SEREFERLA S ELME, ZROLRE
AW EBRMRABERENE, AREZRAERENEHERFKEEZE
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REGB|Z ALY ERMRAZREWE., £k, S TFHEELY
SEEME, LTHLMENGEMMARALTEINE, UAREZTRE
WFENENGTFRRiZd FARRLNRENERMSEY S FHHE.
ARIEBAT M A L Ao ARG R R, T A S HE I E A B AR 4
HENRGHEZILE,

ERLAHAIEL M4 F, € FTHHEREREBETASH A
FREAQAMEL B4 HH, EaERAX (1) RFHLEY.
ERENE. CFENEfE RMEIGETAEH AT ARLAGA M EL
BAF AR KK IR KBS W Ao B T A A EL B4 69 AT A —
A K R ML

TAEABX (1) R FHEMHEESR THIERE L AH#
Fo LM EFQEE, &, E, B, FOEX, EX, K, XAE,
Jt, BK3t (phthaloperylene), 23t (naphthaloperylene), perynone,
Bk otbw4BF (phthaloperynone) , naphthaloperynone, —XRX T =¥,
WRAT W, Faf, ow, BER, SRHFoluak, WEKTH,
ek, WKW, BHGEERAY, RATHNEERESY, Kt
Bkt & BEL Y, B, ZXKEATH, THAR, —AAE, =&
HorEed wbwdy, Ko, AT H, nelocyanine, Sk & A4 oxinoid,
O, ARM, KREMAEADRRAUHH., Ah, KXHHLAK
PR T i edh.

HARZREANMA, BAHEHERGRS, RATRANEZ S
FEARIEN A E R BR A GG F Z RENEB| K AR RS HH 6 3
R, BLTEXALEFHRNBAHERE LT EANERELFEAM
#A A KA R E ) YRR . EREAESY
8 LB IEBREATA Y, ABKFE (naphthalocyanine) #7444, °MoRAT
A, B K, koK, Zeb R, Ko X, RebERRX, KR AUER X,
hedok X, wbedBRK, WEeKX, Bk, X, X, BAF
X, RFAuIE, &, ToWH, KRRXBREAG=ZXEAK, XLHEKE
B REME, —RBREG AR, AL MEITE S K FAH
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e RO AR L, RARLAPFA ST, AR, ZREAHH
S PR F X b A

iR REAMAF, EHARGTREZAMHLFARRBEITE
MFa B EATE Y. FHRBRBITANN EH LI =KL, = FRLAR,
FREAZERKEE, NN -ZXE-NN -G-FAKK -1, -BEEXA
-4,4 -—f&, NN N —@-FAXRR-1,10 -XE4, ¢ —— B,
NN N —@-FAXE) -1, -BREA-4, 4 =8, N =X
A-NN ——RAE-1, 1 -BERE-4 4 =, NN -(FPAXL-NN
—4-ETEFRE)-FF-9,10-— K, NN-R@-—-4-FREAALX
) A-REA-ROURPBEAF L EFARBEATREMNGIKEDFRL
M. R, FHERBRBERRTXEMESY. BRF Co)ITAMG L b Ot
BKE 474 M A= X BKFE (naphthalocyanine) #74 4ik4e H,Pc, CuPc,
CoPc, NiPc, ZnPc, PdPc, FePc, MnPc, ClAlPc, CliGaPc, ClInPc,
C1SnPc, Cl1,SiPc, (HO)Al1Pc, (HO)GaPc, VOPc, TiOPc, MoOPc #=
GaPc~0-GaPc. R, BAFATAM RIR TiX LAY,

HABTFEAMH, EAEHELTHES, RATHRAGETNK
FAMUENG & T 8 R Aol 09 & FIEANB| RN E L A
R, BLEBELZREFTHRABLWERIERENERELF LA
RGBS Y R ARE G & TFIEAMA W EH) Q453 B,
& B — W ¥ (anthraquinodimethane) , = X B A& X B
(diphenoquinone ) , K —ffud), vk, vE ok X, = X,
ke K, JEWHREL, Bk, FXATFR, BER_Fi, &R, fiX
BT A, Rin, B FEAMARRFIEAESY.

AXEGTFEAMT, EARYGETEAMHEZLSBERSH
AEHERBRTFHEAITAEY., 2REAMY LG LI - SdkiE, R
(8- A -"Fok) 4, W (8- KBSk 4, REB-FABH) 4, = (8-%#
Aebok) 43, = Q-FA-8-#ZA k) 48, = B-ZKE) 4K, R (10-
#2 AR [h]dok) 4, R (10-Z AKX [h]5dk) 4, R (2-FA-8-%
#h) B4R, R (Q-F A -8-8ok) - (AR F &) 48, R (2-F K -8-Fof) - (1-
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AE) 488 (2-F A-8—80k) Q-R8) 4. K, & FEZAHHRR
FiX o,

HAHBERRBTHETITAY, "&bk, Kbk, of ok, o
e R, e XfoiX LS M ITE Y RAKIL. ﬁ?ﬁﬁﬁ%éﬁﬁm
FT M6 KRB 38 2, 5 (1-FK ) -1, 3, 4—=&=, — % & POPOP, 2, 5-
(1-FE) -1, 3, 4—vged, 2, 5- (1-KE)-1,3,4-B —w, 2-(4 -
BRTERE)-S-4" ° -BEE)-1,3,4-F8 ==, 2,5-% (1-&
A)-1,3,4-B =, 1,4-R[2-G-FZRAE =K1K, 1,4-K[2-(5-
FEE R 4-RTEX], -4 -RTERL)-S-@ ° -BEX
A)-1,3, 4K —w, 2,5-R(1-AFX)-1,3,4—F —=, 1,4-3R[2-(5-
AAE - H)]IX, 2-(4 -RTEFRK)-S-@ > -BKXK)-1,3,4-
e, 2, 5-M (1-RA) -1, 3, 4—Eed fo 1, 4-W[2-(S-KEA = H) I XK
Rin, EARRTFTHAAITAY IR TFXEMNEY,

WA AN AT AR TR G TS ANE T RIEANMF
Fo s &, F B AR A An A B & F iR A MR P R B,

YA R TFALPHA I EL B ARG -FEMH, A &T 4eV
W BE A RESN, ABREARK, 48, 4R, &K, 4, &, 48,
4, £, 48, 48, XELBNESE, £REMNY LA T ITO KA Fo
NESA 2 B #5945 Eiedh £ Fo BALR A BA MG LA IS b m BR oy o B
ek, VEA A TR TR, EA DT deV 9 B MR E
Ay, CARAER4E, 45, 4, 45, 4K, 4L, 42, 47, &, Xk se
BHyat., Rim, ATHRAFAAHRRTXEHM, S2008R
SH|QLIE4E 4R, 4E/4R, 4R/ 4E. R, EAETRTEELSE. &
£ RBILANRNGRE, AARATERES, HFHLAFELY
k. WREE, AEARERS ENLEMT RERF AR,

AERHAMN EL BHTACEELCRGE Y — Nk LA NE
BB Z 8t RS, BT RIS Y B LS M 6 56 .35
BR ARG EY, RAYF LAY LR e B RN, BLEE
S, WEEAY, BEE XY, BEEBE XY, HLRLY,
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$i0,, A10,, SiN,, SiON, AION, GeO,, LiO,, LiON, Ti0,, TiON, TaO0,,
TaON, TaN,f= C. LK, ¥4 AraiLey404, Si0,, ALO,, SiN,, SiON,
AION, GeO.F= C ARk &y, RAHRTHZHIANTEE. AHEHE
FAR &494R4>, LiF, MgF,, CaF,, MgF,#= NaF 4Lk ).

EARALAHAIEL BHF, K2, 2V NMROEGBHL
HEAHEKRRBAZASENY, REFRLEFLA. Rk,
EARAELRERNY.

st FiERA BB AB, REKALRKBH R, EFEAUL
SFUMHARKFRNETHERE., KRR, AARBHURERF
FRET 0% FAE, AR RZIFANRA 6, REZER EH VM
Fo iR EHARERN ARG EPIQIEHIBLER RS 500 E .
KPS ERA RN EH LIERIH, TH-CRUHEELERY, TH-
LWEEERY, RAK, RRLE, RTAAKRRTE, RALHK,
RUWE, RUKBE TR, RA, REEEF, RAX, RRRXL,
WRLH-LRAREACHARERY, RATH, WRIHE-THXR
Y, DR LH-SRAKERY, RAZALH, Rp R TH, Kis,
e, RAR, RBELK, REBRLE, RBREEMRAKGE
JE

EREZPHFAAEL BT, TAERESHRED LB SRR E, K
BHENBHRAEBINEELE, BEFERE. BEFKANGYATHY
F& T AR L

A T ARAKA A M EL B8 &, T A AT R 6T ik
bode B X KA, BAH, FEFAROUERE FLEARRB IR *
bodosk SR A, BRpfRE. SEBEOFEERRFANRA G, Al
2R, SBEGBETURZEESNE., YREEIRN, 6FHki
BRENEEAERGAR LK E, AR LRARERK. SEEL )
B, AR TATIL, B dma e, LRERFASHAL. —&,
Snm %) 10pm 498 E A EA 694 10n0m £ 0. 2um 9 B R RALE M.

L4 R RERRER, BHBREEOHIERREFEELNE
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F b4 LB, R, Wik —m P, AR HMFERREER
R GEIE, TR oA ISR 6T —FF, 3 FARATHX B E, Tk
1% JF) 3E A 64 B BE o 35 Am ) R PR AR B e B O E SRR P AR 4T AL,
AR B GRG0 L LIS SR RS I RAR T, RKARE, R
mALOY, BB, BB, RAR, BAL, RYLAHRE, RA
ot T B, R ERdXBRMEMEGERIMIE, LFAIELER
~N-T s grfeb fo Akt AR S B AS Lo RE g e ke, iAo
W EF BIEREAN, FIPRBALH A LA,

4o b ATiL, BidgAAEX (1) AFTHLEGHA T ALAGH N
BL R4 AMNERE, TUKFLAHEASELEGERAGAMN EL
B4, EAANEL BATUHAMA T FRYHASALS, FEAL
A X CRYFRBE TR, LN, THPNPRBETENE
YT, UEBEHLE, TR, WFEITRHHEA.

AT ERERMAE ERBRMERLA., AP, KRXAXRRTRE
A

% 76 %)

HBIETIHFEMNEZZASHERPELRSRE.

(1) =5 EZHAL

W E BAKHEE Z KA TL, REH S eg B4 A ( 10umol /L EPA
R (LB BRI TBE=5:5:5, ARARIL); T7K; & 3*kA; b SPEX
Company %)% & FLUOROLOG I11) . EBEA AR RMAE KA L
Mk, HRTAMEFREFHILENKK (%) . HFF
BEKBEHLARE.

(2) BEEREHMNZE

MK ERARE, FAXSRYFTRER (107n0l/L) , #id
& HITACHI Co. Ltd. 4% &4 A F R & 5 & AT LA 69 K+ RAF A
b, B ABALEYRERMGERE ERINL, KFT AWK
Fok AT R EMEK (LA%) . BAFRKEALARE.
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AR EHEF 1 (e (1) 4R )
BEATTETHAHY (1) o RHK:

(1) J@=#% (A) 946

H 15. 0g (81mmol) &9 4—32 R F & F= 9. Tg (81mmol) #) TZBLRIEMG
300ml 49 B Y, ) P A3 &R An 16. 6ml (81mmol) &4 F B 44 £ F BE
B 28% R, BRATIFROMETE TR M. ERELRZE,
WL IRS BT R R Ao ) LB E, RAFT 19. 68 (UL 84
%) &FE =M (A),

(2) ¥ =4 (B) #546 m&

% 9. 0g Blmmo) 9 18] &4 (A) , 8.7g(31mmol) #5824k 1-XK ¥
BLY A ebrz g Ao 19. 3g (250mmol) &) TR 4 B3 £ 2Tnl BT, F
KR EFRECAFMF Th# 12 bof, BREFARL B ZR. ¥
¥R Fa KN B FAAT, TR RAREIBEAME. ANEELE R
A4 10 % KIERFe BALA K Mo FaRIBR LA, B R L KARBR S
THk., ARTRERBREFVENZE, & 27nl ¢ LEEAFKY
P, BETRSBAH ARG SRR, ATBRE, NAOEFT 10. 6
(M%E: 88% ) #h¥1a =4 (B) .

(3) 4 (1) H4m&
# 3. 0g (8mmol) &9 5 19 =44 (B), 1.4g (8mmol) #B-Fek, 0.18g
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(0. 2mmo) 89 = (= F XA FAHBA) =42, 0.23g (0. 6mmol) #§ 2- =32,
EMA- -(NN-—FARA)BEXF 1. 0g (11mmol) 4R T BE4A &%
A 15ml HFERY, BRAFREFRERARAE TESD ALK T ok
20 1R, R RARSHE| R, ¥R TR D]Z AR,
FiFRAMEASBARE. AWERKRE, B ALKRABEHTIER.
ABEBERBREANEZS, IRRGYREBEAIRAZEEERY,
KAFT 1. 7g O E: 46%) a4k,

#3E 90MHz 'H-NMR Fedgp R Rk (FD-MS) A Z, Fiiffki
BARbAd. HRIFFD-MS R EL R AU T T,

FD-MS CsHysNs 643t F A = 473; SERME: m/z=473 M, 100)

SR FERE 2 (et (D) e mR)
EUTTETHREY (2) BERBXK,

CH ©\r \
©/“\ ©/“\NH HCl !
© N S@ Pd(dba); N =
NaOMe NaOH
t
Br

(2)

(1) ¥E=4% (C) 8946 A%

¥ 10. 0g (35mmol) ¢ F 18] =4 (A) #= 5. 5g (35mmol) &4 3F Ak 3 Bk 2
BFE TSnl YTEEF. @A &S RN 2. 88 (T0nmol) #5 S RALH,
FHTRRAMAECREM Tk 18 0, BREAKRSHE TR,
&) A HIRAR R A S0ml 49K, BHFRSHEHF 1, By
BT A AR, B LBk, MNAEFT 8.2g (. 61% ) &4
=4 (C)
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(2) 184 (2) 94
BBEESREHRS 1 FHAHRLHRAG LA, TEHRER
FE Ed (C) REFE =4 (B) , KMET 1.8g (FE: 45%) & 54k,
1R3% 90MHz 'H-NMR #= FD-MS #4 5%, Fiifdbik 2 B ARibod. RiE
FD-MS 4R ELRAEUTFT T H.
FD-MS Cy:HyN, 693t F4E = 474; S RE: m/z=474 M, 100)

SR EHB 3 (b (61) 894 &)
ot (61) e mBERET =i

@

Br B(OH)2
"BuL.i

H <)

, Pdy(dba); B(OPr)s
: NaO'Bu N, LE:#. N m Na,COs(aq)
nE © T NO\/‘D

(1) %18 =4 (D) 844 K

¥ 25. 4g (90mmol) & 4—i£ a8 K, 10.1g (60mmol) &9B-"F=k, 0. 55g
(0. 6mmol) ¥y = ( —F XA &BA) —4=, 0.71g (1. 8mmol) 4§ 2-—3R T
ABA-2 -(NN-—FRAA)FHEAA 8. 1g (84mmol) ¢4 T B 44 &%
£ 60ml HFRF, BRAFEFREZAE T ERREZMN T
20 BF, B REAKRAS B TR, BRKWANBZAKRY, IFRESY
WMAaBEARE., AWERKRE, BALKREBRMATE. £EdRE
ABRERANWEZE, FIRAREWREARAE G LR, REFT
11. 4g Ol & 59%) ¢ dh ik,

(2) FIE =4 (E) 8946 &
% 8.1g(25mmol) 44 F 18] Z4p (D) HEMEAL S0ml 64 F XA 50ml &4
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P, ERAAE T, ¥ 21nl (32mmol) 49 E T H42 (1. 6M) AT RE
RIMNEB|E-40CFHATFERT, BRIFERE-40CE 0CTH
1, ERREEERANI-T0CZE, #imiBidA 25ml &84
# 17l (T4mmol) ¥ MR = F M A B R IF 5K, HRAAZE TR,
FIZERBEH 6 D oF. G ATFR AL ERE M T0n] 49 5% h R, FHH
iR AETR TR 45 P, REERRBES B AHBABRRE, M
B BALH AT KRR e i An Bl L KARBR 40 TR, BT /E AWK
EAMNER, LERAIEMN G EERKE M EH KR 1/5. Bk
o BT R AR, Fig g Bl F Xfe ik T A RAE B B IE TIL R H,
RIFT 3. 28 (kFE: 45% ) 4P =4 (B) .

(3) tkéa-dh (61) 94

¥ 2.7g(6.9mmol) & 18) FH (C) , 2.0g(6.9mmol) &5 F 8] & 4
(E) #= 0.16g (0. 14mmol) ¥y wa— (=R A M%) 42 ¥ & 21l 85 1,2-=
WARATKET., GFFFEFRRBIEITE 2. 28 21mmol) K BR 4 IE R
2| Llnl 9K P IRFGIER, B ATRRAMACD AT Tk 9B,
BB ARSBAREZE, HFHERIAALMGIeEREER, &
A R KRB AT IR, BERERBERAIEAN, B 12nl Y TER T
B AF|EK G WP, BEiLESBAAH ARG MK, A TRLERE,
KAFT 2.7g (I FE: T2%) &9 a4k,

AR4E 9OMHz 'H-NMR #= FD-MS 42, FiifduthZ B 474, R#E
FD-MS 4R ELRAEAUT T4,

FD-MS CsHyoNe 893+ JL4E = 550; SZm4E: m/z=550 (M, 100)
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SR EHS) 4 (A4 (68) 94 A)
e (68) HERBEEAT T

H

NH; @EI H H
N
@ B, Pdy(dba); ,@ J@ __Pd(OAc), @‘O
N°  DPPF,NaO'Bu Z g N2, O3 N=

‘?7331 F) DMF G)
7\ 7N\
N H N
" N \ N
o) X 7\
Br ¢ \X—ZD
CL ") Pdaldba)s
N”NH, T
NaHCOj3 PJ:] . NaO'Bu
Br EtOH B Mo z”y Vi N N
H) R \/ N/
FHR N =

(1) $1E >4 (F) 54K

¥ 7.9g (84mmol) #9 4-F H bz, 25. 0g (88mmol) 49 2-:8 s 3K 1. Sg
(1.6mmol) = ( —F XL AL A ) =42, 1. 8g (3. 2mmol) & 1,1’ - K- (=
FABAE) — % 4H 11.3g (118mmol) ¥R TEE4HBIF /£ 210nl 9 F X
b, FRREFRERAAR TED AL T 19 8. ¥R
BRAHINER, ERWMKZE, REBZRBSBARE, VAR K
HARAWE, BRAAKABMA TR, BLREABREAERN, F
¥ S0ml ¥ ZEEMARZARGH T . iR RARBLTTRERSE, F
Bl LB ek, EAFT 20.5g (dcE: 98% ) #yF | =4 (F) .

(2) FE =4 (G) A&

¥ 10. 0g (40mmol) &5 F 18 =4 (F) , 0.90g (4. Ommol) #5 T BR 4efm
5.9g (56mmol) 49K BE 4N &% /£ 80ml ¢ N N-—F A FEBAR T, BIF
BEFREDALF T# 18 I, ¥R ERKRSHE TR, AR
LB LB MR ZE, RERKESBAHRE, HHEEER KR AL
s fe ik ek, BA R KBTI, B EABERA A
Fl, REDAFTEFTFL Rk, FFEFIARAETLELSE, AFXRE
A, RAET 4.4 (IKE: 66% ) 9P R FH (G) .

35



200380105706. 4 oM P E32/4m

(3) FE =4 (H) 44 A&

% 15.0g(54mmo1) 4§ 2,4’ - —:B-ZBEE F= 5. 2g(55mmol) #4 2-&,
Fookew B 42 100ml 44 TBE P, A£K A0 7. 0g (83mmol) ¢ K BR 482 5,
KRB ERAEDAFMA Fhodk 9 1 of., ERREAKRAHETRZ
B, BESRSBHAHRG KK, L AKFTERE, KFT
12. Sg (& 85%)#9Fia =4 (H) .

(4) &4 (68) #94 M

BREAELASKREHRS 1 (3) PHATHALHEEG TS, ~F
MRAERERAFTEFH () REFE =4 (B) F& /A ¥ =4 (G)
RAP-Fok, KFT 1.8z (dcFE: 49% )

#4% 90MHz 'H-NMR #= FD-MS #% &, F7#% aawiaﬁwé\%o AR B
FD-MS M ELRAEUT T H.

FD-MS CoHisNo #9++ B8 = 360; SKM4E: m/z=360(M", 100)

S FEHH S (et (T2) o)
BEATTETAES (12) 96 RS K:

NHNH, - HCI O
B ¥

_ J )

T  Pa(dba)s O

—_———
NaHCO3 O . NaO'Bu
(e} (e} EtOH Me,N
HCl(aq)

* 0

(72)

(1) fE =4 (1) &K

¥ 5.0g(22mmol) 4y 4 KA BB %A 1. 9g (22mmol) &9 K BR &
MBS AE 100ml BB, ERMFRERRE 1 IHZE, Hi
2ml (23mmol) B9 R LB, BT FRAMEDAIHF Tk 8 o, R
J&, ®Am 2ml (23mmol) B4R AR, BRATIFRAWMES AL T imik
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12 /00, E¥REAKRSHINTRZE, Fim 2. 30l (23mmol) # & £
4%%6%%%%%%5%1%%,ﬁ%%h&é%##ldwoﬁﬁ

SRSEITH ARG IR, ATBEkRAE, KFT 7.6s0aF: 2 E)HF
B =4 (1) .

(2) 1b44 (72) $44-

WRBEHAELLESRE®RS L (3) PRITHRLEMRAGIAS, TF
HRAEATEZ4H (1) REFEZ4 (B) , KFT 1.8 (k& 46
% ) #dhiR.

4% 90MHz 'H-NMR #= FD-MS #4 %, FT#Fdhik 2 B 47todh. 1R3E
FD-MS ¢4 ELRAUATTH,

FD-MS Cy,HaoN, 493t B AE = 462; ER4E: m/z=462 (M, 100)

BB 6 (fobdh (23) 84 K)
bt (23) & RIEKAELT 7 H:

Br gr NaOMe AcONH, [ ]
' EtOH 4 NaO'Bu

)

BBEASRTERE 1 (1) fo (2) PHATHREHBENHIAFE
ARFREZH(T), FRGRMER 3, 5-—E2XFBREESREH®S 1
(1) P4 M6y 42X FE, ¥ 2. 5mg (Smmol) &G 18) =4 (J) ,
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1. 0g (6mmo1) #9B—"Fok, 0.18(0.2mmol) ¥ = (=F X ALK ) -—4e,
0.23g (0. 6mmol) &) 2-ZR A MA -2 -(NN-ZF A AKX KX A
1. 0g (11mmol) A4 TEF4A B 3] 15nl M F XY, BRI RERAS
AEMHTAEEAAER TA® 2000, ERREAARSHIEEZE,
¥R F AR R ERARY. IRARESBARE, AVE
R R FFa ) KRR TR, ARLRERBRERFIENZE,
BAEBOKREMBFAE Inl YT XY, §AFEZFRE 018
(0. 2mmol) 89 = (—F X E #HEN) —4e, 0.23g(0. 6mmol) & 2-—3R T
EBA-2 -(NN-ZFRRL) -BKF A 1. 0g (11mmol) 69 T B3 4h, &
BT FRA WA RES T ARAAR T 20 0 25 R R RAK
AHBEBZE, R_RIBEFK, FIFAKRERSIBEAME, A
B Kt Fo ) KA BR AT IR A B LR R BIR Z A ERZE,
RIBAERA G SRR IZAGY, REFT L TgOKFE: 53%) 694K,

#3% 90MHz 'H-NMR #= FD-MS #4 &, FifFamik 2 B #abeh. R4E
FD-MS ¢ MELRAEUTFH.

FD-MS CusHaoN, 893+ FAE = 639; S2AME: m/z=639 (M', 100)

LB 1 (A EL BH644E)

BISARABETEARER S o4, RE BTG EINRT S
AW ER 04T RFHREA ITOE A A4 25mm x 75mm x 0. 7mm /&9
k3L K (& GEOMATEC Company #|i& ) . ¥ &L F ) EA LN LR
HRBREAAAEZTATRARBREENAA R, EEAEAELREY—
Mg FE T AFE B ERB L, UMEFHRAOEEE L EA LR F
XHAREA 10nn 9B E M BRER B (T XARZ A “CuPc HIR” ).
Fi % Aty CuPc BIEAR T RIEANEWER. EFTHRHE CuPc K L,
HARTEA 30nm G BEMATAHTH 4,4 -X[N-(1-FFK)-N-KK
SAIBRAEE (FTLMHRZH “o-NPD FE” ), A RMa-NPD #
AT RS EGER. EFHARGa-NPD EE L, @EARRNAKE
R ALty (1) 484 TARMHH REA 30nn ¢ FE 8L L4 &6940e

38



200380105706. 4 o P E35/41m

M (1) &R, BEREILE. BN, Bl THAFRHZ Q-FiLw
) 4R (T XARA “Ir (ppy) s” VAL AEAY I £ &4, I (ppy);
BEEARETHELER Swih, ZEBEAELLENGHER. EA LT RN E
JEE, BARTEA 10nn B EGA T A= (1,1 -RE-4-4R) R (2-
WA -8 ebok) 420 B ( TXARZ A “BAlq BME” ). Balq Mg
RERMBEAER., BZEEL, BARELA 400n 69 FE AT T
# S—EABRMERSMAGER (TXMHZH “Alg ER” ) . Alg
BEALTEANENER. RE, RARRETHRERAHE LIF,
FRER 0.2 Y BEMEE, AFHANMER L, RARR4E, #
REA 150nm &) B E ML, AL/LIF BREARRGER. A LRF X
%) &4 AU EL B4,

SRR BUALE (1) F (2) PR FTEMNEZELAXEFIEA
HEIARMHHZEERERLERARE. ERER LT TH.

BLBAACDARRBEA LA SRR, £ 5.2V 9L EAR
0.26mA/cm’ BB AT E T AN 99cd/m’ ¥ E BN, EELFZ
(0.32, 0.62), AB SRR EZ 38. 6cd/A, SR AL 1 ¥ T4,

Jo%s

S FOO%

CuPc a —NPD
BN
. ©
—— N
/ \
\ NS . O
\\\ / O—Ai N RN
SN 0 Z
—N | P
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E 34| 2 Fa 3

BBREEEES 1 FRATHRLHE G THFHEH I EL 4, <
Bl RAERAELR 1 AT RELESH (1), ABARE L EE
P 1 PHATHMEMB YT ERNEZ ZLAERT, LE5KE, 0 E,

CATE, RE, WAKRPEE., ERAEAR1ITTH.

%t b 4] 1

BREEFHES 1 FHATHALANRE 6 L F &AM EL E4, R
B 8 A8 VAT P 694864 (BCz) AKABAL4E4 (1), ABRARESL
B 1 PHATHARLMEAGFT EMNTZRERE, LRARE,
LA, LATE, BE, WAREMEE. £RER 1P TH.

Qo0f
BCz _—>'
2+ e 2

BREEEAG 1 FRATHARLARE G 55 E&HMEL B4, I
F) 64 2 4% ) LA T B 7 69404 (A-10) (B4R & £ B+ A FiF A
Na2w2nn9%%%#¢)ﬁémA%(n,u&ﬁ%%ﬁi%
B 1 PHATHAEAR G T EREZ MG, ERER1IFTE,

oy
0

A-10
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£ 1-1
AHEN | ZREH | BRESR WEN) | WAFA
EARMA | F (eV) 2 (eV) (mA/cm’)
kA1 | (1) 2.8 3.4 5.2 0.26
LB 2 | (61) 2.6 3.3 5.5 0.24
LB 3 | (68) 2.7 3.5 5.6 0.27
s+b#) 1 | (BCz) 2.8 3.6 5.4 0. 31
see4) 2 | (A-10) | 3.1 3.7 5.9 0. 32
£ 1-2
7 Bl A ME EE LT AALNHE
(cd/m") (cd/A) (x, y)
£EH) 1 99 38. 6 (0. 32, % E
0. 62)
E A 2 102 42.8 (0. 32, % 6
0.61)
A 3 100 37.2 (0. 32, % e
0.61)
2t Ee 4] 1 101 32. 6 (0. 32, % &
0.61)
*F bk 45 2 100 31. 8 (0. 32, % &,
0.61)

o E3T/41

k1 PR, BARLAGH I EL B4 EL &
MK SN, PR A-EEsS (45 BCz f= A-10) #9sf bt 1
Fo ) GBIk BA £ HeaE. B A ALK A GA M EL B4

= &b
®] At

£A
x.

E #4) 4

M, BFvARR

= ok
= At

41

MAE ST TARANILAXRERATAX



200380105706. 4 o P E38/41m

WS ERABETEARLER S 040, REABTRBOEIEIT >
AW ER 04 RFHREA ITOEA LA 25mm x 75mm x 0. Tmm B 49
#HIEA R (& GEOMATEC Company 4)i% ) . 2% LA E 0 L4
MEBARBAELTAZRARREENG R A, ERFZA LY —
Mgkt A R Ao L, UERTEROEEELEN LAY S
XA EHA 10nm 655 E 4 CuPc ML, BT AR 4 CuPc BEAR T RIZA
BEWAVER . BT M A CuPc B E, BT EA 30nm &9 FE AT
oty 1,17 -R[4-NN-Z G FRB)-BRAFRKIRTIRG R (T
XARZ A “TPAC &~ ) . P At TPAC BfEAR T R EGER .
AEFFH b TPAC B £, @K ARRYAER 30nm 6§ 5 E 6% E
H &S (1) 9ERE, BAHRANLE. B, Hind T AT R
[4, 6-— KA R AR-N, C'] ¥ A wbrg 4k ( FXARZ A “Flrpic” )
Veh K BERE [t A REAY. Flrpic EAXREFPHAER Twth, %
BERLAENER. EALHERGER L, BATEA 300 & 5K
8 Alg BB, Al SBARVTFENENER. RE, RAALRET A
A% Rty LiF, BARER 0. 2nm B EGERE, EMK R ER
b, RARREE, BAREA 150nm #9568, AL/LIF AR AR
AR . A B K& &H M EL B4F.

S RAREA LA (1) 2 (2) PR FERNTELAETEA
HEIRMBH ZRAESREFRELRARE. ERAER LT TH.

BETBALARREA LS EGEHF. £ 6.4V LA
0.65mA/cn’ B AFETAE 10lcd/m’ EEMELR., EFELIFR
(0.17, 0.39) , AR W AIKER 15. 6cd/A.

Qo AP
Fo

TPAC
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Flrpic

KB S F 6

BB E5EZHES 4 FHATHALANRE 69 T 5 & A AU EL B4, R
Fleg RAER AR 2 F AT T HRELESS (1), ABRRESL LS
B2 FHATHARLARR AT ERNETZAERE, LAAGRE, L E,
WREE, TE, WARERER. #RAR 2T TH.

e 3

BB AR AN 4 P RATHALARE 0 T F H & A AL BL B4, X
Fl 4 AR VA L AT T 494684 (BCz) RAMLAEH (1), MBS
ERHY] 4 FHRITOMLARN T ENEZXERE, LASRE,
Wk, BARE, BE, WARERER. #RER2FTEH.

2 bk 5K A4 4

MR E ARG 3 PHFTHMELHE G ZF 4 &AM EL &
#, RRZAERE LT 6144 (a-NPD) XA TPAC Al TR R4E# &
Fadg Bl A LFT R 6944 (BAlQ) RA4LE4 (Alq) AT LFiEANE.
BRIBLAAR G T ERNEZZLESRE, LR5%E, LE, WATE, &
B, bAMKEREE. #RER2FFH.
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i

o 540/4100

% 2-1
AAEN | ZL 50 | LE50 0EN) LAEFAE
IR | F (eV) £ (eV) (mA/cm’)
£Hxp) 4 | (1) 2.8 3.4 6. 4 0.65
£HBF S | (2) 2.8 3. 4 6. 8 0.57
£3#HB) 6 | (3) 2.7 3.2 6.9 0.73
s+ b4 3 | (BCz) 2.8 3.6 7.8 1.70
st b4 4 | (BCz) 2.8 3.6 7.6 1. 09
& 2-2
7 JLld AR\ E R AT RANHE
(cd/m") (cd/A) (x,y)
Ee4 4101 15. 6 (0. 17, BéE
0. 39)
LA S 103 18.2 (0. 18, Bé&
0. 39)
LA 6|97 13.3 (0. 18, B E
0. 39)
st 3| 98 5.8 (0. 16, Be&
0. 37)
st 4] 4 |99 9.2 0. 17, % &
0. 37)

ok 2 P ETT, AR ALK HA AL BL B9 AHEGA AL EBL F

WA BB L E T IRAALH BN, b ¥4 A &84S H(BCz)
Wstrbd) 3 An 4 9 B L LA L ZHHRE. BARKAGAMEL
B GMA LA SRR, FIARA HERMOGL AL T TARAZ LA
EFRFAR.

I b p
Jo A EREARGGE AR, BRACEAEBX (1) RFTHNEY
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B RK B 69 AU EL B9 AR, ARG B A A B AL HEKS
ETAEZHEAREL A BL B4, Bk, KRLPHAM EL
BHTHEETHKA FH SR FRBELRZEGER.
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