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Hoi 8 X (DRQ)FF T oM = EA M A25%33eV, FHhik
2.5%3.2eV,

LB X (DRQFF TR MG L XA IRA28E3.8eV, ik
2.9%£3.7eV.

AERAUAEMELEH I IR, ABRURAASETFIERSE ARZ
B E S —BEGENERE, AP ANEREFTHE S —ECSSH
LB KX ()RQFTTAWE A TAHNGELAZF A4

KA AL PHAMELBHELAE. AOTFHEBEREREHEF
Q84 vA L1 K (1) 2)FF AL o4 A T A AL BUK 6 B4 e A4,

AEPHAMELEF L BB R, FEAEMAGRELE HiL
(0.12, 0.10)£(0.17, 0.20). R FiH ML R ERSH KL A HE XK
Q)FF A 8 B T A HELB 4 69 M B A K6 1%,

A RERHHEIELEFiBT S TARKMEARITRANK, LS
FABAEAARAMALE=ZFTEREFZHEAL.

ik BT iR B T A AL BOR G B 69 AT R AVEL B4 69 AR
M. EARMHRTRAEFEAERPLF, FLEFHEHERFLT.
FiBEE X fel F ey F AL KA M

AARERY, @X(D)FQ)F FHAEHLTRAEHRABHFHAENL
AR, BARLARMFHA28538eV, HA=FLHMFA25E
3.3eV, ‘

BABAE—FANES, HOSXTAZESREANASHEL
BB NEE. AXRTALECH AL B HHBEGBRELAGHR, B
B, OSEY L RAMEANFTENRNGEE, FEAS
BEN T AR BB RE T INE RS ELY.

EHAMELBAWARETY, BFTEYRAELLSTFRARENE
EERTFAZESRT, FALBERALLILTHEL =AU THEY
WEREZ1:3, FEAERAETHRZESHT. EFABLGTIA M
ELBH P, ST A AME TRGB T RERART  AZESRTOLR.
B, ZEARTFREUREL X, FAARBIUAK S GEH

24
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BRALAARTFLH. B, EXRANELEMH P, BT R F
HHBESEANRETTHARI = TARTFHREIIRERRMIRNK.

AR, VAN, B A RL A A TR B 61, Tk
BAKGEABEZANARAGBFH =4, BAZESRTFTAHA T Y
Aat, BTAIRA, SWALAHLESWA THABHYWLLEY, #
BRBEAE TS ARABREABTEIRNEENGBEAT NG AW RE
ZEARBRNBA=FS; BREMEIHBNNE, ABLHETERLS
(Tg: 80£160C); T RAd Tk H B, RS HR BILFES
WFHEE;, ERE&EAERALREY, T4 AERE BRI RL AR
PRV Rk

4o L FTiE, AKX AHMELSH €3 A A fARZ 0 & o —
AEBAANERE., SRR HEREEN, EERMRGEZY KR
ERE . FREKEOLSE RMH AR T A EHIEANG T RAE 3
& oA T RGEAM XA FHA ARG G TR B LA H
o FEAMH, KL AHHEFEFRAGHATTRE, BAR
kM E R FHEH, FABRHANEE. 3 EELTHAHMEL
BAMGTOROALE S EEM, Hlo(ER/ZRENE/XLER
) (EM/E KRBT ENE R (BRI T RENEIAAEICTE
N B B4 64 MELE 4.

st FEKE, BT ALBHHBEXDRQA TeHmZI, £F
B RE, BT AR E M TAMH. A M. BRMH ERE
ARl F R A A X e AR e 4R A B AR A MELE A £
By, TAHLEARRAEFHHEEFRFAGER, FLARLEH
BB TURSELEOANEERLAKE, ELHUSRARTH TR
B e kA, BEAB A, TURFAEHYRGTES
L& % &

EAKPHAMELES T, ZRENE. AAREFGLTENER
TAEKE 2 E4H, SEREANELF S EEME, FERKBEN
L BT RENE, FLEAERENERZER, REHHE

25
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REEREGEMMEERERE. £, SOFENERRF S EEM
i, FaFALMEALTHESELTFEANE, FEEALTFENE
BLET, REHARLTHARENEMRELTHEE, ERBAHH4R
B, WHMABEFNEREREBZOURGBERRAESLSE,

EALRAHANELES T, & F4HEMRERERETACS
AL AR TAHMNELEA AR, R a4@XFQT T
WA AT —R, BREANE. WFEAERERMEBETIACLS
AELANHR TAWELE . L BBEAG AU RELAGATH
AUEL B4 84 AT il A e T XE A .

T 538 X (1)K Q) T WE- A T A AEELE 6§ LAt # A= £
e o) FadeE. BOE . FoX H. R RAE. 3.
phthaloperylene. naphthaloperylene. perynone. phthaloperynone.
naphthaloperynone, — XA T =M. WREXT M. Fax. "=,
Bk R, R JrRekek, RETHRE. k. TR H. BROGEES
A, BAEKGLEESELY. Kbk BB EY. B, XK
L. LHAR. —RAE. R AF., vh. Bk, RFR
( polymethine ). melocyanine. 5 %=t 4- 44 %2 &4k X4 S #( oxinoid
compounds ) . "B, LK. ATI1, 2-Z K U AT A M FaBE A
Bk, Rm, AEMEF TR RRT A LATR e,

M h B A, BEREA A RS RRIEY, BATARGSH
Py ST RE, BARANERBESHTHER/NET 14T, £,
du., 4R, B, AL 4R aRE. RBANEBESSHRU TEXG)HF
A AR B

A LB X P, AR FRARR AR FRIRREE X F &R

26
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EH, HEARE, BEREE, BX, BXA, Kk, wbm i ki X
Ak, BRRANHTFOERERTFRAET; 2123040 %EF
HREAITRMOK, EFEATHE; SF1E30NMKR THRER
BAEIFTERAKEFTREALL, SA1E30NM KR THREA T E
EFCEL, FERAWLRELFFERL —RARA - FTAREAH =
THEERK; BB, IRARAPZATE;, FRA.

AR TRARARARRY ZEALKLR, L4H KRB TFHAH AL
OB T, ik Aok, wor A, kA, =k, RibgEesk X
ke 3 Rboked . Bk, Febokk . SBRRIEREA. BRA
BB F Q3 A AT 7 A B S BRARI G 6] T T 3R 64 AR sk BR A

SHA T TR EB GRS A AT TR E IR T A R — AR
R, FRE )T OF3E7,8-FEuk K H .

QAT A AMAFTENALBNER, RERSE. 4. 4. 4K,
. . 4R, R4,

LE TR EmRAAK, Lkt fp-—fA% Baikde LBLA & BRAR Fu 2 K
9B,

mfenig FTEHK. HQAFMEEH, n=2Am=0. HQRT=
W4 B, n=3Hm=0:#n=2ELm=1.

A EB XV THANEBS MG EARS T T~ A,
WA B At RIRT o,

27
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(K-1) (K-2)
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K-7)
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(K-13) (K-14)

PN
&
i
Ay
A

,CH < |- zh\ ,CH
rd O___
Q S <
CH3 CH3
L il v L 2
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(K-18)
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AT RENMH, BAERTREGEEH . R GBI ERIEAN
ERAKFERUABRETZREANBLZAERELAMBGRFZER. B
R KEFHARGRTFHBE L TFEAERS FiEAMHFELELAHL
Fe RGeS E R . EREANKSWHGH]TF EIE8K
Farhdn., BFXiri4. chokfirAdy. ek, 2Bk, =ep okeh ok
e B, sRed BRER . hebbk. whedoRBR. wWEskek. AR, BUAR. REAH
IR, 1, 2-— KT, T, BERBEAY =k, XUHEBEAY =X
B, ZBERG =K. A LS HHITEN TG TR T KF
s, RAEEFFLESITF. AW, EREAMHRRTX LMY,

FEIC B FRUEAMI T, BA AT RIEAMH R FHFRREATA
WAk FHTEY ., FHEABRBEITEMNF TR KK, = FERERE.
WRA ZFERE. NN-ZFENN-3-FEARKL)-1L,1-B K44 - f.
NNNN-4-F A K EX)-L,U- R A 44-Z . NNNN-@-FEAXK
2)-1,U-BEE-4,4- =B N,N-ZRKE-NN-Z 3551, 0-B K -4,4°- Bk,
N,N’-(F 35 K &)-N,N-(4-E T A2 X %)-3-9,10- =&, N,N-=(4-=-4-F
FEERLFEL)-4-FL RO, ARLAZEFARBREYGTRLEMY
KBRS R, RE, SEARERRETFXEMSY. KEPOITE
W ) F 6,3 BREFT A A R FH7 A H4oH,Pc. CuPc. CoPc. NiPc.
ZnPc. PdPc. FePc. MnPc. ClAIPc. ClGaPc¢. ClInPc. CiSnPc. CI;SiPc.
(HO)AIPc. (HO)GaPc. VOPc. TiOPc. MoOPc#H2GaPc-O-GaPc. &
M, BRESTAMRRTFXELREY.

Yk F AN, EAAH S TR AT E BN REN
Wl FHERARREURE L FEAZNLAERL AR AERK. B
E B TR T A B LR BN B S BB AR 6 R R e
8 h iSRRG, QFEASHHFTF OISR, ER_Fi
( anthraquinodimethane ) . =& 4 ¥ & (diphenoquinone) . &%
ZE A, Sk, Bk, ek oked, LW TFEL. BEMNR. BHAT
H. BER_FR., ERARXEASHGITEN. R, & TFTEAMH
ARPRF X sk 4044
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BXEGTEAMBY, EAROLTFZAMHZL BB L WFd
ARRBRTHEATEY. BRBAGMHYHTF OIE8-LAS0kipoE, —
(B-Z A EWIR)VE4H . —B-BAEHIR)EF. G- AEHIR)E4.
Z@-FAEMWIR)E . Z(2-FTA-8-LABHIR)E 43, = (8-F 5wk
R)E4E . Z(10-2 A FIFF[h]SokiR) 4. = (10-52 % K5 [h]EkiR) S
RS Q-F A8 AERRESE, —Q-FA-8-L L SokiR) LFT X
BriR) S 4. —(2-F A-8-2 A BokiR).(1-F B R) S48/ —(2-F A 8- 1
ERRAR)-2-BREAR)VESK. Rf, B FEAMBARFZELEY,

VASH KB TFHETATA Y, "Bed, okt v vl o —wk =
i A BX S W AT A R AR &K ﬁ&%éﬁimfmi%éﬁ’& T
Q3 (1-%3)-1,3,4-"84 . —F X POPOP. 2,5-=(1-K £)-1,3,4-vEn |
2,5- = (1-3F 3)-1,3,4-"8 ot | 2-(4’- T A KR )-5-(47-FE K £ )-1,3,57E =
M, 2,5-Z(1-RHK)-1,3,4-F=nd | 1,4-=[2-(5-FE B vk L)X, 1,4-=
[2-5-FK A& ek K)d-RTE K, 2-(-RTHEAEKHE)5-@”-BX
F)-1,3,4-F —v | 25- = (1-F )13 4K —o | 1,4-=[2-(5-F LK —=mp
ENXK., 2-@-BRTHEARXKE)S-@-BEHE)134-=2, 25-=(1-&
#£)-1,3,4-Z F1,4- 2 [2-G-F A = AKX, Re, 2HRRFHEL
BT 4 TR T ik sk iAo dh,

WA AN AT A BT B TF AR AANE] T RIEAM
FHop Fadb 2b &, F 44 e A B &, FiE A M Rk K &

AR FREAGEAELE M6 ER G F 04, EF K TF4dev
OB RRETH, FHFETUERAK. 48, K. 4. 4. 4. 4.
4. £ 44, 4o, XBLBENASLE. £ R ALY A TITOLAK FNESA
XRG4 B FEACLR, VAR G WA do B Fe Fotbek . 424
AFRABGFRBE, B D TFaeVhh RZehMRAETH, F BT
R, 45. 4. 4. K. 40, 4. 47. 4. I ENLL. K
f, AT RAEEGFEYRARTREMF, &2 0RE 6T ai48/4%.
%/éa%wéz/és R, EEFRTFRIELSE., 420N ERBITAIRY
RE. RS FAZELES, FATHFETHER. ETEW, EHM
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AT AGRA LA RHERS BHEM.
AREAUHAMELEHTUAEE Y — NS LR EE E 2 |
LAV ESYE. AT RIS YE AVALEH 66 F @18 5 L
B E . [ithF R R, Pt B 8. Bt e B ELy.
LAY . AR N . BB NIy L H . SiO,. AlO,.
SiN,. SiON. AION. GeO,. LiOy. LiON. TiO,. TiON. TaO,. TaON.
TaN,feC. 454, 445 EMMBEREWLAS, SiO,. AlO,. SiN,. SiON.
AION. GeO,fCREMKiLt), BAXREIANMANKEIRBDE., FHHE
Bk R AR 4G40 4, LiF. MgF,. CaF,#=NaFR& kit #y,
ERAZAHHAMELEF T, RAES N BEZBEHLE G
KEKEE A ZRBERL, AMEABOLFR LA, it R REZERE.
3T R F AR, R EAANRERRBA G FA, ARKFA L
RSO M BARTHERE. REE AT LR ERERZ10%K
FR, STEREABERNAGES, REBARREA MR EFLRE
BAGBP T, AR F IR E R A ERARIEERE,. BRI E
B FOTHMFGEE: BRLWH. LH-CRUHBERY. LH
SLHBARM. BRLE. RYEAAKBTE. RA K. RTWEE.
BUWBm TR, RAE. BREE. A, REA. ORALH-2RKE
THARERY. RACH. WRLH-THERY . 9RLH-SAAR
WERM. R=ARCTH. RBATH. REs. REMEE. RAS. R
BBLT M. RBTEAR AR,
EXREZAHAMELES T, TUEASHNEAG LEAKRY E, X
BN B ARG I, AMERESEE. BERTANEEMEL.,
AT HARALAHAMELEGF LB, TAERA T ERBEF &
FAARAR. BA . F B FREER B THEAR R T %R,
Bk AR AT k. SENEERARMNGRE. Kd, §
EWEHBERETEELSHME. SEATXRN, HFEMRAHLHETE
EhmERARE, FEEAKERK, BEALIE, BRATIFH
LEE LA REFIABHLR. — K, SamE10K G FE
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REFTH, 10nmEO2MANRE KL,

LA BERET EW, BHRE BN EBRI BT AEERNE
H4e LB, RAF. OEkmfh Rt , REORINERIEERE
RERE, T AR A LIEF P Y IET— R, T TFATRE P RET—E,
BT VAR A 3E B 6 AR RS e i e A A BB A BE M AR BB A B 4TIl
. TR GG 6 F OISR RETH. RERE. KA
WasEs . BB, BB, RARE. RA. RYAAHFBRTE. RAKK
WEE, AR EXERBOERY, LT R-N-THE TR
BgR, FeGa s R eEfe Rakek, R 496 F IR EMF . B
S BT F 3 B,

do L prid, @8 X ()R Q)T LS M A T ARE A ¢ A MEL
BHGANEEE, TR LdAA SEERENE YA MELES.
A MEL B4 T A 4 3 A 45 & F BB AR 64 X 8K, F @AM X
WA FHRETRE, LN, HFIFARMETIHOTEL. SLBHL
. BRI AR HTAE,

FTREAE LA ELRLBHERLA., Ri, ALARIRT XL
cp TR

A = EARRALESRBMBERUTFERL,

(1) = ZE5RMGIZE |

A B EE ZFAHRATL. A EH ALK E10pmol/l;
EPA (L8: FALK: LBE=5: 5. 2(RR)EM; 77K; & HX¥; SPEX
Company 4 * #FLUOROLOG II). & i B 5%, b 4 42 35 K A 6 38 34 2%
B, RERINWMEAERLRE G I ELNEK., KFEH
KRBT,

Q) BEEREMAYAE

M A HEESER, AN T RERA mol/), B
HITACHI Co. Ltd4A = & Bl E 5t & AT I oG 4 050 B F 2] Bk
Kig, B ERERMNGBEENMR, RERIANAMKSRAFF
(B XL etk k, HFB R KERREE.
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AR ERF (LW (ASHE )
A4 (AS) ) A~ R 8, %o F FT .

NaHCO 3 Cu ¥
Br EtOH 18-C-6

N
o ST
W e

(1) + E4RAA-H(A) 84 A

$15g 2,4’- =& KX LB (S4mmol)is-F100mI L B8, % 4F3| 645 R F
AT 0g8K B £.4% F25.2g (55mmol) 2-R K2, HH¥HBRGREMES
R T RN, REARGE, RSP HIEER, BilitRS
Bk R Sk, A KA TRk, 1F2]12.5g (E: 85%) T I 4k4k
24 (A).

(2) 1A% (AS)H AR

% B B F AmA6.1g (19mmol) 3,6-=F K Fe, 6.3g (23mmol)¥
RIS (A). 0.2g88% . 1.7g 18-F-6422.9g (21mmol)EKBL4F, FH E
AZOMIAR — R EMEHER . BH ARG RS ER KB P E200C T H
RARTAM, HFELREBITI8NE . RETRE, &AL RAEWHIE,
RELH, HFRFINREAAERLZRE., QFB GHREHF A
30mIF B, ¥R EADMBLRELES B HE R, FEHRKERKY
B, BRBGBERMWERARXELES, F83.0g (kE: 31%)8 & Ak,
i8 it 90MHz 'H-NMRA=FD-MS(3% # B Jf )ik 3 15 2 44 Sb 4K 2 B 474
JR(AS). FD-MSR|Z &4 R4 TF Ff 7

FD-MS# #t B A5 C37H, 5N = 511; FERIME: m/z=511 (M*, 100)

RA LR F E TR IR ME, 4R WRIFF.

(A5)

AR A2 (LA M (A3)H 4 AR)
oM (A3) 89 A I K H= T P .
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N X
CHO [:W)LCHB N [::rkNHzHCl NS
& o : o o 0
r

EtOH EtOH
Br

(B) (C) o-DCB

(1) ¥ 4R E40 (B) &Y A~ A

H15g 4-# X FEBImmolyE F300mIZ B, G326k F Ana
10g (83mmol) 2- T BL X AR Aw15g 28% 44 F BE 44 7 B4 %% (81mmol),
BRI GRSYETE THHEIIE., RETAE, BititEH)E BH
REdAR, FR LBk, 1F2)9.5g (E: 41%)F 8 4Kk1L-4(B).

(2) ¥ R1A4 (C) A A&

%9.5g %+ [H4k4b4-4(B) (33mmol)iE F80mI L BE, “1F3)6 5k &
AaN5.2g (34mmol) K F Bk BR 4 F02.6g (65Smmol) & AL 4h, H 15433
HRAMECAEFA T RISIE. REZRE, BRSO HAHF TR,
WTIL IR B b AR 4G R AR, FF A AKAe TBE SR, 13 503,468 (I E: 27%)
¥ |8 41054 (C).

3) 1L (A3)H A%,

B A B ¥ mA6.1g (19mmol) 3,6- =K L -Ewk. 8.9¢ (23mmol) ¥
B4R (C). 0.2gA% . 1.7g 18-F-6472.9g Q1mmol)K B45, A
AAIOmISE = RFAF A EA . R R e RA WA B F E£200C T A
RAAR T, FAFREIITASNE, REZRE, BRERLHW
W, REBRI, FRFINBBRAARLBZRE. Q2600 %k =%+ o
A30mIFEE, BB B R AL RS E R R, F3KERK
M. BWRBGEKRDRRARELE S, 135395 (£ 33%)8 & &4k,
i# it 90MHz 'H-NMRF=FD-MSiE 5 4% 5| #9 54K & B 474 /& (A3). FD-MS
P4 4RI T AT

FD-MS#§ it B 48 CysH3oN, = 626; FR{E: m/z=626 (M, 100)

BRESGREAGIIFTEANE G F EHFR e megd, &R A3F7
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-

T,

A R E A3 (LA (A26) 854 R,)
1L (A26) 8 BRI L4 T A=

Br o | O R O O R O

? w

| 18-C-6 18-C-6 (A26)
o-DC; (D) :2[;35;

(1) F @4k 4ba-4h (D)4 A R

BB B ¥ imA33g (0.20mol)*F = . 68g (0.24mol) 5K, 2.0g
4R%r. 18g 18-T-6/30g (0.22mol)KBL 47, FF EAe A300mlI4F = KA A
BH . HIFAGRSHEREGEFTE20CTRELA TN, FAHF
B R #4724 0, RETRGE, R AERSMAHRKRTHHIE, REA
3, AR GEBEARLBRE. ©1F 2 693K F A A30ml F B,
KR B A BRI RSB ok, BAREERSR. K33
HERBRAREL S, F231g (kF: 49%)8 &Rk,

(2) B (A26)8 6 &,

% B AL 8 F mA5.4g (20mmol) 2-BEF K w3k, 7.7g (24mmol) ¥ g
RALA- (D). 0.2g4A4r. 1.8g 18-F-6423.0g (22mmol)K B 47, JFHim
A30mIAF — REM A B, KFB G RAWAERGE T E200CHRA
T A, HFAFEEEATISNE. RAETKRE, R RAHINIE,
REXI, HFHFHGRAANRLBRG., QF2GHREH T A
30mIF B, HH A EAYAELRELESBEEK, FEKEBDKY
. BBBHERMRARELE R, F2|17g (KFE: 17%)8 E AR,
%3190 MHz 'H-NMR#FD-MS1E 5% 4% 2| ) dh 4k & B 474 /& (A26).
FD-MSR| Z 694 X4 T AT 7
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FD-MS &) it JL 48 CasHy6N2 = 510; SL@M4E: m/z=510 (M", 100)
BB 5 AR B L FTIAARR) 89 5 i 1F B e M 6948, 4R WA3FF.

Ak B4 (LA (A2T)H 4 AR)
A (A2T) B A BB &, 20 F AT .,

<
SHRRAY she'a et

| il >
K,COx (A27)

o-DCB

BREAREAFIQ)T AHATHME G TR, 22 A2-BEA-3-
R v R AR -BEE A, 13522 (IE: 19%)8 Efik, @E1E90
MHz 'H-NMR#FD-MSiE £ 45 3| ¢ Sh 4k £ B 7% R (A27). FD-MSHE
g R T FIT:

FD-MS &)+ B4 CyHioN; = 586; £ R4E: m/z=586 (M', 100)

308 5 AR LA TR AR 69 F R TR Se IR e, 4RI ERIFTF.

AR A5 (LA (A1) E) 6 AR)
A~ (A1) 89 A F- X, 2o T .

2
N Q
Bt B8(0OH),
@ 1) "Buli @ L. < (A11)
N 2) BO'P1)s N Pd(PPhs)s ®
Q O Q NazCOs N
CS > W (D owme S 1)
@ (2

(E)

39



03806689. 0 OB B ZE35/50m

(1) ¥ la k144 (E) g4 m

#7.6g 3,6-=FHK-9-2Fif XA efel (16mmol)iEF70mIZ &, £-60
CTF, @4F2 8EA T mALZmLE TAEN TRERA.6M)., #1736
B RAE-60C Z0CHIRATHI2IE, REFERFE RS HE-60C,
3 B AeiB it Fl 10ml T B A5 4-8.8g A B = - A BE T AR 3| e ik, %13 %)
6 iRAHAE-60C Z0CHBE FTHM2NH, REBITINS%E 8K
BRI R A, B ESE B R GIK, SFAKFTERE, 53
4.0g (. 58%)F A4k 4 (E).

(2) HAH (A1) 4R

$2.0g (7.3mmol) 2-(4°-3% F X )k ek 5[1,2-a]%52 . 3.5g (8.0mmol)
¥ g kA (E). 0.2g4R 4 #20.17g (=R E M)4eE T30ml 1,2-—F
FATH. ORI GER T MAL2ml 2.0Me B MKER, HETE
EREE AL ThRSIE., RETKRE, ¥ a6 BRGRET
ZR T, ARk, FRAABMTIER. ARENE, KF2 59
WEE kA, 1F32.0g (K E: 7% F R K EMH S EBAMHA. BiTIOMHz
TH-NMR#FD-MSiE 5 13 2| 49 B4k ¥ /L & B 474 A (A11). FD-MSHR|Z
s Rho T AT

FD-MS# 3+ F48.Cy3H,oN3 = 587; S R{E: m/z=587 (M, 100)

BB 5 AR G FTR A B 6 5 kAT 2| e M 6948, £ RIWEITF.

A%, T )6 (LA (A9) 4 AR)
oA (A9) B 4 A B LK Je T P .

B(OH)2

N Pd(PPha)s

Na,CO3

DME
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oA KB 2F 3] 65 F {44644 (C) (2.0g, 5.2mmol). 1.7g
(5.8mmol) 4-(9’-°F £ K)- KX M A=0.11g W (= KA M)4e:8 F20ml
1,2-—FRA . AFEERT lA9m]l 2.0MM BB AKER, H#
BRI BEREDALTMS T M8, RETRE, ¥R EIKY
RETFToRFR, ARk, REAMBMTIR., ARENE, %1735
R FEE A, 318z (KE: 2% FARRENAERKRMR.
i# it 90MHz 'H-NMR#A=FD-MSiE 5 13 3| ¢4 B k49 i & B 44 /% (A9).
FD-MSH Z &4 R 3= F i

FD-MS#) 3t H 48 C30H 6Ny = 550; £ A4E: m/z=550 (M*, 100)

BB E5OREAPIMEME G FEFR RMAGME, LEREIAM

LB SR AT (AL A1 (A43) 89 4~ AR)
1454 (A43) ) - I K, %= F P .

NC ‘NKCH NCIN CC:

NC Nb —— NC Nb
N O (A43)
&

AFAAT, %233z (10mmol) 2,3-=HA-5-Fie XA)-7-F 4
-6H-1,4-— F 2 E =5 . 2g (12mmol)~F=. 0.14g (1.5 mol%)= (==
¥ A AA)A=4e. 0.06g (3 mol%) =& T A M. 2.0g (22mmol)# T 8844
F2100mI-FIRF R E FHREASEBZH200mI= 0 BT, REEFE
RAMEI0C T ARKM TmALIR, RELKRSE, BLTRSH & AT
ARG S, RJEA100mIT BE k&, F21.2g Gmmol) (KE: 30%)
EEEH A, BIEINMR. IRFFD-MSR ZIE LR H N R Z B WA
(A43). FD-MSH| Z 644 R4 T AT 7

FD-MS#) 3+ B8 CyH,7Ns = 399; L R4E: m/z=399 (M", 100)

41



03806689. 0 WO B ZE37/50m

AR, L B8 (bE-H (A45) B 4R
1.4 (A4S) Yy A B 382,40 T BT 7%,

: Q)
Br N Q
:: l::CH2 H :Z 1:: " (A45)
Br e
®

EHAAT, ¥45 (10mmol) 23- = F &4 -57-= (=i X
£ )-6H-1,4-= F 23 & =M. 4g 24mmol)~F=. 0.28g (1.5 mol%) = (=
T ¥ A FHEA)S—42. 0.12g 3 mol%) =4 T A M. 4.2g (442mmol)yi T
BE4AA0160mIT IR T X E FHR&A A Z 6200ml= 2 RAT, REHT
B RAOMAELIOC FABHE T RIS, RELRE, BiTLRS
Bk BT ARG SRR, KRB A 100ml T BE sk, 492]1.8g (2.9mmol) (& :
29%)8 &K, @BENMR. IRFFD-MSR| % ik 47 2] 654 X £ B 174
J& (A45). FD-MSH % 89 4 R 4o F F 7

FD-MS#) 3t B 45 C43Hy6Ns = 626; 5 M4E: m/z=626 (M, 100)

AP 32 AAB)9 (154 (BY) # 4-AR)
A4 (B9) oY A~ - T BT .

(B 9)

EHEAAT, Hlig (2mmol, 2.6 5 F) 4-(2-F X -4 -wb g X Fow
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-6’- X)X A M. 5g (12mmol) 3,6-=3&-9- K & »F = #20.55g (0.48mmol,
2% Pd)wI (=K A B)4e(0) &BFAE100ml 12-—FEA KT, ©F3
A &b AoN10.2g 2M & 8% B4R /K 5 . (96mmol, 3% F/50ml), FF 4§17
B RAY AR AZHSE T M0, SHEANEFRE, REHF
MR A sk, 1$%8.5g (IkE: 83%)a & B4R /K. @it90 MHz
"H-NMR#=FD-MSiE 5 41 2| #) B R4 i £ B 474 K (B9). FD-MSR| & &
s R o T P77

FD-MS# 3t J485 CeoH3oN7 = 857; SEM4E: m/z=857 (M", 100)

BB EARERFIFTEAE 6 FEFB LML, 2R K3IFF

AR E B0 (LA (B11) 84 mR)
1A (B11)# - A3 &, 3m F BT T
< 0

\ N NN
N/ =

. o N Q (B11)
—

<

EEAAT, ¥#7.6g 32mmol, 2.6% F) 4-(kedifatme-2-K) K4
AL . 5g (12mmol) 3,6-=i&-9-K K »Fed$0.55g (0.48mmol, 2% Pd)™
(ZHEAB)4E0) BFA100ml 12-ZFREAKET. @FHGEFRT
AmA10.2g 2M 8 B BR 4R KI5 #& (96mmol, 3 L F/50ml), FHFE] 4 RS
Ml B AAA TR0, S B EAMEFRE, RERFTHARE
AL, 135)5.7g (E: 76%)4 & Bk F. #1190 MHz 'H-NMR#
FD-MSiE 5243 3] ¢4 B4 L & B 474 /R (B11). FD-MSRIZ 44 R3=F

BT
FD-MS#) 3+ B 45 CyaHaoNs = 627; FER4A: m/z=627 (M", 100)
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#RE SR EABITEANR 6 F BB R IRAE, &R £33

AR B 11 (L (AT2) 89 5 5%)
A (AT2) WA A K Je F B+,

O e
@ﬁk Q D cul -
NaOMe AcONH4 " KP4 O
B EtOH AcOH
(G)

ug,)te’ N
(F)

(1) F 8K A4 (F) &Y A A

BB EARERF2F AARETHAARG TR, AREWZART
BRAR AR 2-L B A vber, 1F3)29.4g (K& 84%)F El4RLA-H(F).

(2) +E4RAL A4 (G) ) 4R

¥%9.0g (31mmol) F @ 4R44H(F). 8.7g (31mmol) 1-FK K 24
A0 $219.3g (250mmol) T B4 & F A2TmI TR ¥, S H 2| G & F &
ERREN T2 0. RERREERLIB TR, AT XK,
H T R RS AT E. A IERKR10%EEAHKE R4
Fo RACE KB R A, REALKARM TR, REKRAIERE,
IA2TmIC B, BititiR 4B B AT AR SRR A TEE A, 152(10.6g
(k& 88%)F iE4ki1La-#(G).

(3) 1A (AT2)H 4R

J%3.5¢ (9mmol) F E4KALAEAH(G). 1.7g (10mmol)*F=£. 0.09g
(0.5mmol)A 4R F24.0g (19mmol) 5% 84 47 &% £18ml 1,4- =T+ . @47
B ¢4 &% & P e A0.5ml(dmmol) B X-1,2-3R & —f. EHARAT, 4%1
RO MAED AL T80, REKREIEEASHE TR,
A—RFRFK, HHHRYGBREHS AR E. %Jﬁﬁuémkﬁls%ﬁz

44



03806689. 0 o B ZE40/501

BRI B Fe Kk, REA L KABMA TR, ABRANER, REMA
15mI 8% B8, @iLitiRo B BT A SR A LB LB ik, 2|
3.5g (k& 83%)F X & &8 & ik, Eit90 MHz 'H-NMR#F=FD-MS
GE AR B 64 SR B AR R (AT2). FD-MSRI R 494 Rde T BT
FD-MS# i+ B85 C3sHyyN, = 472; FR4E: m/z=472 (M", 100)
B 5 AR LA AR 0 F EFRGEIRME, 4RI R3IFT

AR E B2 (1bE-H(AT3)E A AR)
A (AT A RBE 3 T AT,

NH
T NaoH O (\j‘ ?  KaPOs O
"INHy

EtOH

r r ;v&)@'
. " -

(1) F AR4LA-4 (H)8 6 &

38 5 A AR A 2Q) T BT AT AR R 4 3R, PTRE R A A A
5 3640 1143 5] 64 W 18] 4k AL A4 ()R % T 1H 4k 1044 (B), 152]7.8g (K
. 61%)F AR 4LE% (H).

(2) HAH(ATI)HE R,

BREARTAEMAIQG)TARITHMRA G TR, MARGEAF
] kA2 4 (H)AR A 1) 4k 840 (G), #32]3.3g (kE: T6%)F AR E
WG e 8k, 181190 MHz 'H-NMRA=FD-MSiE % 47 2] ¢4 & 482 B 474
JE(A73). FD-MSRIZ #§4 R 3= TF FiF:

FD-MS#) i+ JAL C34H3Ns = 473; £ R4E: m/z=473 (M", 100)

BB B A B LA 1P R A F) W AR B TR eg4E, SR RIFT
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AR, 3413 (L4 (A113) 69 4-2%,)
1AM (A113)8 A RIE LK 40 T FF.

BRELSREARFIQ)T THATHAR G TR, IRBEGEAS
AR, 55 2 4) 24F 2] 64 F 8] 4R 4L A4 (C)IK B F K14 (G), 1F3|1.5g (k
. 50%)%EEENG E LK, Bit90 MHz '"H-NMRAFD-MSiE % %
3| 49 SR 2 B AR R(A113)., FD-MSHZ 644 R T B

FD-MS#) it B AL C33H,oN, = 474; FER4E: m/z=474 (M", 100)

BB EAREAGIIFTAIME AF XTI MO, &Rk 3F

AR FE )14 (104 (A98) # A AR)
18- (A98) Y A~ R B 2R 2 F P =,

o]
cHO
Cul N
—————— -
Br g NaOMe T Neon 7™ pon K3PO
EtOH 5 EtOH
r

) "%F'

(1) F AR AH (T8 E K

BB EARERS2(0)T AHATHIR G TR, AR HRM3,5-
SR TEARFLEETRE, FAARXCRAKE2-TBAMRR, /3
19.2g (% 92%)F H4&eé&-4 ).

2) F la4RLAH (K) 8 A A%,
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BB E AR ERA2Q)TF AHATHAR TR, ITREGZMA T A
AL A4 (D) AR F 194K LA (B), F2]5.5g (& 45%)F E4R1LE-%
(K).

(3) 144 (A98)H A A,

¥%3.0g (6mmol) F FAKRMLAH(K). 2.3g (14mmol)*F=4. 0.12g
(0.6mmol)B 48 F4.2g (20mmol) BB 47 & £21ml 1,4- =Bt F . B %
3 ¢4 &% & P A 0.8ml(6mmol) R X-1,2-3R T — &, ERAAT, ##F
B4R ER AL Thk18 b, REWREERANETIR, I
AR FEAK, FRYBRGRSMSAFE. FREMWERKLEE, &
B AR T IR, RERBRAIER, REFEBOBAGNETE
2iml = %45 ¥ . G433 69 & F & P A n0.12g (0.6mmol)BR{4R . 2.9¢
(14mmol)5 BR 47 #20.8mi(6mmol) & X-1,2-3F T = e, ERART, #H
B 6 RA M AL T RIS, RERRHLIERASHINER, I
AR T AK, FEHARG LSO RFAE., WHANERKEE, R
B R R KB TR, RERBRAIEN, REAMAIIMITHTE. @&
IR B T AR kIR LB TER kK, 132(3.3g (ME: 80%)
A% 60 G 6 5Lk, 18 3290MHz 'H-NMRAFD-MS1E 52 4% 2| 9 fa 4 X
B 374 /5 (A98). FD-MSR|Z 654 R T AT

FD-MS# i+ BAL CagHzoNg = 638; FERME: m/z=638 (M, 100)

B 5 AR T A FTRARRE b F ik FE gL e, SRIKR3IF

>

A, A5 15 (A4 (A105) 894 A%,)
{41 (A105) 84~ B L 3o T T 7%

AcON H4
O AcOH
Br

)

Br
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(1) ¥ lE 4R A4 (M) 4G 6B,

BRELSREAMAIQFHABITHME A TR, FIARGRAS
B 52 A4 14(1)4F 21 84 o 1A 4RAL A4 (DR H 4R a4 (F), 5 2)10.0g
(& 88%)F 4k 44 (M).

(2) 44 (A105)8 8- A%,

BREASREHRM4Q)FHHTHAR G TR, MARRAGEAT
18] kAL A4 (M)A AR F AR (K), 135)2.9g (KE: 7T1%)F K &
#d &5k, #1390 MHz '"H-NMRAFD-MSiE 5t 15 2| 4 dh 4R 2 B 4749
JR(A105), FD-MS®|Z #)4E R4 F BT

FD-MS# it B4 Cy7H3 N3 = 637; FERIE: m/z=637 (M", 100)

BB REAFIFT AR 6 FEFB LG, R RIA

AR EAAI16 (AL (A108) )4 AR)
{44 (A108) 89 4 I K e T P&,

/©\ — e  KaGOs D\ " kPO /@\
w&)‘*’ o v&% ﬁ :

1) F lERILA-H (N) & AR

¥13.0g (41mmol) 1,3,5- =& X, 10.0g (45mmol) 3,5-=FF it
0.8g (4mmol)#tiL.4R #=211.9g (86mmol) 2k B 47 &% £50ml 1,4- =85 F .
G113 5] 8 BiE R T e A4.9mI(d1lmmol) & X-1,2-30 T =k, AHAAT,
BRI RADEDREM Thth180 8., REFREERSLHEE
B, MASZRTEAK, FRBRORSUSREE. EHIER KL
&, RERALKRBAHTR. RERAREWEN, REKHTHZHA
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AR &t shAl, 138]2.0g (KR 11%)F 4K (N).

(2) 1441 (A108) % 4 A%,

#¥2.0g (4mmol) ¥ 184K (N). 1.4g Smmol)*F= . 0.08¢g
(0.4mmol)a 447 #22.9g (14mmol)BEBL 47 &% £ 15ml 1,4- =35 F . 7145
B og BFARF ImAOSMIAmmo) R X-1,2-30 & =, EHAAT, ¥
Bl RS AERREG FThRI8 . RAERRNERLHITE, /n
AR Frfak, FHRHRGRSMHSRAE. BHEIERAKEE, K
ERRAKABAMTE. RKRANER, RERXABMOHZLHEL L
15mll,4-="85 F . G433 65 &% & F mA0.08g (0.4mmol)BeiL4R. 2.9¢g
(14mmol)5% B 47 #20.5mi(dmmol) & X -1,2-3R & — A2, EHAA T, ¥F
RS YWAEDAFF FThdl4) i, REWFREERSHI TR, In
AR FLFK, FRBRGBEDSRME. BAIERKEE, &
ERRKABMT R, BERRAIER, KREMASMITE15mIT
BB, BEESERABRGRIK, HFASH LR LEBEFTLEYR
LB AR AT & AS: )ik, 153248 (ILE: 87%)FEEFE
th 8 & fk, #1190 MHz 'H-NMRAFD-MS4E 543 5| ¢ 4K 2 B 454
JR(A108). FD-MSRFE &4 4 K3 F A7

FD-MS#) it BALCysH3oN, = 626; E£RE: m/z=626 (M', 100)

BRELSREAPIMEAAR T EZFB MEGME, LR R3F
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%3
o BESHM (V) ZFHMEMEV)

AR FE B A5 3.2 2.7
A FR, 5 342 A3 3.1 2.7
A A E )3 A26 3.1 2.6
AR FE B4 A27 3.0 2.6
R R All 3.0 2.7
AR =B 6 A9 3.1 2.5
AR A9 B9 3.2 2.6
AR FHAHI10 B11 3.2 2.7
S B R 11 A72 3.5 2.8
AR B2 A73 3.3 2.8
A MK AHI13 Al13 3.2 2.7
A B K514 A98 3.5 2.9
AR KB 15 A105 3.4 2.9
AP 5 36416 A108 3.7 3.0

1

WA FREB TR E LSS, RERETENLTENLEA
3090°4F, FEFAITORE B €48 46925mmx75mmx1.1mm A & 35 35 X R
(5 GEOMATEC Company# %), 4 €2 % i&it oy B4 A SR K MY 3K
BAFEAZAATZAMEREEINERARXAHFS L. ERFLHERGE
HERLE—MEEAE L, ABRGBEBEERLRGT N, BAEE
A 60nm# NN -=(N,N’- = KK 4-F AKX K)NN-Z KK 44-— R &
LD-BAR A BE(TPD23269 ). FTRS A6 TPD22H R AAF ZE RIENE.
FEFTH s 6 TPD23269 B £, Bl AA R ARH REE H20nméh4,4’-—
[N-(1-22)-N-FFE KA B KRG BE(NPD A L), AT A #9 NPD &4 L Fl 4
TRAEME ., EFHARMNPDMEE b, #it/R40 A% REHE H40nm
8 LR H(AS)HBE. BB, T & A7 T84 (D) 1LE-H(AS)
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54 HD1)EE L H40:34 FHITAARR, LEBHODHRELEA
EEIRE2.79eVH L A4, AL BB, FIHAKLAHAS)FR
A ODNMBRAEAKLELE. ELELRBAGEL, BABRAEH
20nmé) F & AT~ 69 BAIg# R (MeZ 45 F ). BAlgW A € F AL,
RE, WHEAHALERMHBLAELI (28 %F: HSAES GETTERS
Company 4 =) Alq#EAT = UAAR MR, 5 BLH KA K A 10nm#) Alq:Li
B, XAF L FEANEAR). EFFARMAIQLIE L, AiERs
BT RER A, HFAMELEHS.

LRESOVH AR EmB| A L4 E&EMAAELESF LT,
150cd/m*#) B AL E B A, A ABEH63cd/A. EF LFFZ(0.14, 0.16),

BRE B RARF4. Q
sl
e \"(‘_‘\ o

N\g b ;./ltl/

» ool
(D1)
BAlq
FHBI2E8
¥R 5 A 1F TR AIR 4 F ik, 22 A R4 BF w1 e-
RAZALAY(AS), #IFAMELEM, FRETALALE. KRGS TAE.
AABE, ZEOANREFRRENLEE. £RRIFF.

2t 4 1

HBLEEZAEMALFFEITHAARN TR, B2A TEHTHETRL
A BCAR LM (AS), 41 BAMELEMH, HRMETHAARE, LEH
R FRE. EAKE, LENANTERTEHLE. &£ RXRIpRITT.
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. )
OO

BCZ.

F b 45)2

BREFAGITIHITHRE G F ik, 2ER TG F 6L
(C)(IEA B HITH T B A& A ¥ i R F AT 52001-288462) 4K %4, &
P(AS), FIBFAMELEMS, HRUZAALE. L HOLNHEE. XLx
B.RAAEGAGFERFENLE. LR RIFT.

AAENAH BE XKkt AARE XdHk CELAE
MERBH (V) HEE  (cd/A) K&

(cd/m?)
LHHBL AS 50 150 6.3 Be (0.14, 0.16)
LG22 A3 58 160 5.8 BeE (0.15, 0.17)
£HHI3 A26 6.0 132 5.2 Bé& (0.14, 0.16)
R4 A27 6.0 154 5.9 K& (0.14, 0.16)
EHRHS ALl 52 180 6.3 Ke (0.15, 0.17)
F£#HH6 A9 62 145 5.1 BE (0.15, 0.16)
EHH)7T B9 5.7 151 5.7 Be (0.15, 0.17)
£ H8 Bl 5.0 181 6.9 ke (0.15, 0.17)
st Hl1 BCz 8.5 70 2.4 Ké& (0.14, 0.16)

sHF2  C2 6.5 65 2.6 HE (0.14, 0.16)
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o R AP, HaF A 1529 9 A€ A F S B BCzA=(C2) 89 A L
ELZ ARk, 18 KK RS WA VLELBH T vh £ £4K 49 & & T IK
g, FEAEHHKELBBEA, B TFRKAQGALSHERE KR, T
LA RKERAEZ AT TREINLAAEFFHFATLAA.

#4519

Wt AEFABETHARIBE RSO, RERBETEILZEGER
300-4F, #F WA ITOZE B8 &4 49 25mmx75mmx0.7mm /& 4 35 3% K R
(21 GEOMATEC Company4 ), ¥ &L FF LT A ER LIRKNIK
BEAFEAXZAEATAMIRETIGEARARFTRS L, AFFLHERHE
AHiEREB—MegRE L, AHURNEBLEERALRYGT X, BRER
5 10nmed F & P = 09 B 4R 64 B (CuPc# BE). BT A 49 CuPetd B A 4
2 NEANE. LT A CuPct B L, % A5 B A 30nm#1,1°-—[4-N,N-
(O FRA) RS KA TR B(TPACH fR), AT &4 TPACH) BLA
MR E, EFHAMTPACHE £, @iLAMRRYREELN
30nmed LRS- (AT) IR, HBARENE. FlE, MAEAHEBEAIrE
B A 8 — [(4,6-= FLE L) -N,CP| - whoe FERAR(E T B AT H
Flrpic). % & 4B ¥ FIrpick) RAERZATEE %, BEAKAAE. £
VA LR ARG E B, HBAEE A30nmiAlqH L. AlqQ R AR FiE
ANE. RE, BLIFE A HBLEE QA #ITAMER, XZTREHRY
BEey B R02nm, REAMERE, AERBEAGERYGEAN
150nm. Fif A Al LilE A4 RAL. &b &5 H MELEH.

L 4% 43 5 44 BB i 0 AT IR, E6OVHLETAEREA
89cd/m’*tg Bk ek, LAFEZ05IMA/cm’. & F L 417£(0.18, 0.39),
K s E £ 14.98cd/A.
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CuPc TPAC

Flrpic

FEF 10212

BRE EAGIOTATHATHANE &5 %, AR KST AT a9
My R B4 (AT2), #IFHMELEH, FRZARACLE, WRAFE.
KRG EE. AA¥E, AEOAGRERFRENLE. £ Rk
SEF

s Lk 45 3

BRE LAY AT HARR G F %k, (221 FRILESHBCe
RARIAW(ATL), SVFHEMELES, FRTEALE. WAFE. X
R EE., EARE, LB BERRENHLE. X K5
B

%t b 45 4
BB B3 AT AR Sk, ERA44-ZN-(1-F
£)-N-RA KA |BEK(T & A o-NPDAF)RA LA W TPACK 4% E R4
¥rE, #BALEFHASHBAIQRZRLSWAIQR S THRE,
HBHFMELSEM, AT HEARLE, WAFE. Ak TE. L4
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BE, ABAARERRENLE, #RIRSHF.

) O
bk

a -NPD
P&

AHAEWN LA SwAFE A Bk KAKE X b6 EEAH

H M E AR (V) (mA/ecm?)  EE (cd/A) * & M

ki (cd/m?) &
£HH9  AT2 6.6 0.59 89 14.98 B&E  (0.18,0.39)
FH#HHI10  A98 6.4 0.54 86 15.89 BHE  (0.18,0.40)
£HHI11 A105 6.9 0.84 99 11.76 BW&E  (0.17,0.40)
EHH12  AT3 6.0 1.00 99 9.91 BHE  (0.16,0.39)
sl BCz 7.8 1.70 98 5.80 E&éE  (0.16,0.37)
xhbﬁM BCz 7.6 1.09 99 9.15 E&E  (0.17,0.37)

o RSHT T, HaPHi3fedd 12 A F A HBCz8 A MLELE 448
b, 48 RE IS A HELEAF T vA 2 /K69 0 T3R5, FFH W
FEMEELEBEA. AT RAPHLEDHEREXR, TREFRX
M E ST REIZXAEFTHFATLAK.

Ik pr M

Edevd LA @A G ARA, EEAHAARALRNCSBEXD)REQ)
ety Al TAAEE LA B, TARE A HLAAKE
FothF ELLE GRS E BEANTM LA AR, B, KRAANH
MEHEABHEFTESAFEEFLTMNEGAR.
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