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1. —FAMLELAEZNHH, L4 hTEX(D-IV)F4
1E—NR T FREITEY:




200380103100. 7 oA B kP HE2/3n

(HEFA-AHE-NERTERETF . 2F 150 MR ETFHERAREK
BARGRE . 2A 550 M FRKR FHBRKIABRKGFE. SF 3-50
NHERFHBRRIABRRGTREL. 2F 1-50 MR TFHRARLK
BAMREL. 28 550K R TFHRARIARKGFEL. 04
5-50 NIRRT HBRARAIABRKYGFERE. ©F 1-20 MR T
BARIABRKGORARLEILERT; n & 0-5 9H, ok 2
KEKXH, & A-Ap FE—ANERTHRATREARRIE, XA
Tk k3 — R AT B A R RA IR, A A A Afe A Ao Ag,
ArFe Ay AgFe A AR Anfe A 8 B — 3T R3S R T A iS4 8 — A2 1A
% A0 Fa R 46 Fo 69 3K ;

FHALEBXN DT, ArAHEY —ATEATERETF, £EX D
T, A-MBEY —AREATERT, ABXNJIDF, Afe At EY
—ANFREFERTF, FRABXANF, Auf A HEY—ARRTE
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BT

Ri-Ro 9 HF—ANRFTEETF. 24 1-20 MR F G IRA R K IRA,
HBEE. &8 620 M HEE TFHRARIARRKYZAIRL,; #

XX 8 BE—ANRTEH 6-20 NIRERFHRARARKY T
).

2LABAER 1 AN EE L ABRHHA, LA FAMLEL L

. —MAMELELAEH, HOENE. MRF—ARSENMT
ARAFa BRI B NANERE, ANEREEZ) QHAARE, £+ 5
VA HNERECESH XA L A5 AR S N AN R WA
2R 1IHAMEEE B4,

4, —FHEIEE L ARF, LOFEAR. AR —ARENMTF
PRI AGANERE, AREREE) QHAAE, Y4
RECEHEAN 0. 1-20wthe R A Z K 1 A ML K BHAH,

5RFER 3 HANGELASH, L#t—Fasdah Tk
RN/ RBERETENNE, EAAERPARZEREZLE.

6. A ER 4 WAMCELARH, Lit—F adeh FhE
WEDF/RRFITEMNGE, EXAAEFFARZE R4 ZE.

T.RAEK 3-6 PE—FAHANLRKL A4, LLAHBER,
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A F AR BE KB4
Fa AR P i ATH 0 A AL R K B A

AR AR K

AERAGBEATFTANCEL ARG HF A TFTTAKRAH NG
BAAESAHHY), ZE3HAEAESEE LR TR BN T EA 6
FEREABHIAELR I FEFGFMNL; ZBAHRAKEAF
@ FPEBHTALEZANBETAMNGRELENEEL. KL
EH R OLEMFGANLELK LS.

HFEHK

CAANH RO LHEKCL BHCERALATASEAHGATF
FEAREK. AEFRENEFREGRA R DIRLY, EABFEAH
IHBHNHFTFE. —BREALT, BLESA G B EFRBZ
AABEAR., AEAHARBEI L TMERLEANAL. SEALRIF®K
i iget, MAREIALFRMRFABEATR, BEHRIALLE.
EEREF, EAALTFEERIAS, G TARLS. EMELS
FEAASHKEHE, EARGH XBK,

EAME R EAL, FRANANEIL BRHAEEZYIHLET
IHFBTERGELSTE LKA HE. i, TR R
H, BEERTERLEREAAMEL B4, Gk, LR RER
AUBL B4, Kd, TE2AHKEREAFGOE—F K.

—HATFHERETFRAEATNE AL L EHEH
(B A% A &3 K 2N FF (kokai)No. 11-3782) . K, & F /£ 165mA/cm’
ML ATETHREKRE 1, 650cd/n’, XA EARYIKE Lcd/A,
ERRERRARBEAR, F—HAOFOHHEARAK TR L XA
B — ey S Y (B REH W R aFF (kokai) No. 8-12600) ,
K, HIERARLBGEAHBEEREY 1-3cd/A, ERZHABARE
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AZWMEASHELT RS, B, BRETRFFAHFN BL B4
(W094/06157) . i% EL B4 @25/ o XK LWL A6, AR
EAMAG K CHBEMNESY., Rfa, REGEL B4 B RLBHE
x84, eEEH—F ik,

AT AT HBERETREAZHEHAENEANRE, ENFE
CELERRBENEMF R THRNAY (8 REH ik kAF
(kokai) No.2001-284050) . ARIBEHFE K, AHAETHEHTFRLE
Ao veg g Mmats, BRBETHRELE,

A A

BAERLXAABRERFM, B, KEPGE IR LEATF
FAEL BHMBGHA, ERARKEAFGRTUESEAHKETL
HaPELENBEER, RAVNS —NEHRRBOLEMHHA
L EL B4,

AEXPARFTT ] ZHHR, BNETFELERATEFLERE
PEEE B9 A AL EL B A 4 i AR A AU EL Bk, 2 KAT
VA TR Rl S5k AT A M RIAB| LK B 4, EFARBITE WP RIS
HEIREFSF LG TEX (D-IV) PHE—ANRT. REBILLR
TRT ALHA,

B b, REARB—FAAEL 444, a6 dTEX
(D-AV) FRE—ANR T T HRBIT AW

m( AP =
2
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J /A7)m

(i)

7 N\
=g

(i)

(¥ A AL HE-NERFTEET 2F 1-50 MREFHBRKR A
BARAEE. 2H S50 NRERTFHRARKRRRG TR, 4F 3-50
NRERTHBRRIRBRGTIEL. A 1-50 MREFHBRAREK
BARARKERX . 28 S-S50 KR FHRARXABRRKGTEL. 44
550 MHEKRBRTFTHBRRIARBKGFTRERL. 2F 120 M KETH
BARKABRROREARARDGERT; n £ 0-5 98K, S n k2
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REKE, & A-An PE—ANARFTHEATAERAERXRE, K&
VAR EE — AU BT X RO FH IR, A A AFe A AsAe A,
ArFe Apv Aoe A BAR An e Ap 898 — 3R AT LR N 7T vA R 38 — AL VA
% AT X R 4eFe 44 3R

FHAEBXDYF, ACAHES —ARTERTERTF, £EBX (1)
¥, A2V —ATRERTEETF, ABXJAIDF, Afe A EY)
—ARETERTF, REBXANTF, AuF L EY —ARRFTE
RT;

Ri-Ro 89— ANEAFTEREF. &K 1-20 N8B F 4 BARR AR ERA
A, 2K 620 MR TFHRAR KRR FEARRL;, #

Xi—Xs 89— ANRTEH 6-20 NIRER T HBRKRABRNK G T F
).
AKPALRBE—FAIEL B, ZBH AR, FBF—AK
EANETARAFABI R GAENERE, AVEREE S QELARE,
EFES—NANERECEHBIX AL —ESMHXENELRAD
6 PR A AU BL B4, KA AR AFGAIEL B4, L+ LR
HEGASIEH 0. 1-20wt%e A7 £ A AU BL B4k 44,
W B 18] ik

B 1RAESGRENRS 1 F 4 e AERE XL A GA W EL B4
A e 10A-4 (1) & NMR %,

B 2 RAEARKAES 2T A m eI AAERE RL A A A EL B4
G 1LA-4 (2) &9 NMR 3,

B 3 RAEARENS 3 F A M AERERL A GH M EL B4
A1 A-4h (5) &9 NMR 3.

B 4 RASRFEHS 4 F 86 HH AAERE KL A 69H W EL B4
Mg 4u - (6) €5 NMR %,

B 5 RAEAREES S F A m eI AAERE KL A A A EL B4
A 4064 (8) &9 NMR 3.

B 6 RAEAREHRS) 6 F A M I AEARE KL 6GH A EL B4
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A 1A (9) % NMR .,

B 7T RAEABRFEES T ¥ AR AAERIERL R H A EL Z4
A 4LA-4 (10) 69 NMR .

B 8 2 AA A EAM 8 & A At IF B VEARIE R L BA 694 AL EL B4
HE 1A% (11) ) NMR 3.

B9 RAESRERS I T E RO RAAERIEARL N GHHEL 4
MFFEG 104 (12) 49 NMR %,

B 10 R AEARKES 10 74 REGFAERBERAKAGAIEL B
G0 A- 4 (14) 65 NMR 3%,

A 11 RAESRE®RS 11 F 4R FAERERLAGAIEL £
64146~ (19) 45 NMR 3.

536 AR KO 6 RITFFH X

AKXRAHAMN EL B4HH a4 EEBX (D-AV) §Fe9E—A
ATRFRBITEY.

ABXD-OINF, AA W FE—NETERF. 4 1-504Rik
1-20) AR F BRI ABRKG L. 2K 5-50(Hhik 5-20) AR
BT B R ARG FE . AH 3-50 4Rk 5-12) N ERBER T 43K,
RABRRMIFTRE. 2F 1-50 ik 1-6) MR T IRARRKRIRA
WEE. 2H 5-50 (4hik 5-18) M FRE R F R BRI KRR F R
SA 5-50 (4hik S-I) AR FHIRAIABRKRG T ERE. 24
1-20 (it 1-O)NER FHBRARIABRKGEARAINDG TR T.

B A~Ap FHE— AR THBRRIABRRGREAGHTECETR. T
CARA. AL TEAHTEA RTA. KA. TR, BA. ¥
AR -RAFRE, ZRATFTRA ZATEA. FA, o-XEAE
E.o,o=—FEFE. o, o FEXEFE, aq, 0= (ZRFHL)
A ZXEAFEFa-FERAFA.

B A-Ap PE—ANERTHBRKIARRYG T RGOS TEHEEL -
AFE, 3-FEAEE, 4-FEAXE, 4-TEARE BXA, 474
BRAERK, A-CTABKRER, - EABKEL, =BKEX, 3, 5-—8EXX.
AA. S-FARRA, BEAMIEA,

9

I Al i
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B A-An FAE—ANEFTHRRIABRRGIRE ARG 6T LIERX R
AR TE XAAFKTA,

B A-An PHE—ANRFTHRKIABRKGREAGHF LT L
A, ZEE. AEA. FEAL. TELA. FTRA. #TAEL. &
TEEA. KEAFTERE,

B A-An FHE—ANARTFTHBRRIABRKG FERAGHFELIERE
A, FRAXAFEAKL.

B A—Ap PE—ANRTFTHBRKIARBRRGFTERLG 6T o=
XEARA, —PEARL. —RAARAFRARXLRL,

B A-An FAE—ANETFTHBRARIABRKOREARL NG TF e
FERRA, —CAREF_TRALR,

B A A FHE—ANERTFTHIERTHETOER. EfR.

EBX D FAAMBKES —ARRTERTF.EBEX (D F,A-A
HWEY—ATEATERTF. £ZBXUIDYF, AF A EY —ATA
TERT. BRAX(ANF, AuFe A2V A IREATFTEET.

“m” & 0-5, $ik 0-2 A9EH, L mE 2 REKRN, @ A-A T
AR THEBATARAARRRE, RETAEELE—RUAH R
‘»’@ﬁwékﬁé’@ﬁvé’b%o Aife Ay Ao Ay AsAe Ay A Ayy Ao A AR
AnFa A 9 F—sTEF AR A T B LA —R A R Ffo S Ko fo 8d
3K,

Ri-Ru 9B —ARTERT. &4 1-20 NERBEETF 64 BAK 3 A B
REE. &F 6-20 MR T A IRNR KKK FEIRL,

B Ri-Rop PE—ANERTFTHRKIABRKGREFF RGP T
EXF A-AnmBREGAAR GER.

Xi=Xs 9 F— AN R TEH 6-20 NIREKR T AHBRARR KRN L F
.

B XX FHE—NRTFHRKRRIARBRRGZF R4 T XL,
BEA, ZBEX, MEAR., RS HG AR, flid
HHESATRSHTY RN AR,

il X (D) - (IV) ¥ 89 4F — DR T8 TR BT E B 0 BAR 6T L3z
ERBTFTHR. F5 “Me” AFFA.

10
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HBEX (D-AV) FHE—NERTHRLRASHA I EN,
A aBRARRGRIRBRRGBERSEHIEHs. Bk, THiE4
SHHTHELS, AERTHFF., RLAGLSHGEELITHAS
P KM AR F R BE A, LB 0.3 RERME
AEFHRE, B, BHREVWEFTERFGALEE LA ERE
HERENGE T REEAEE S, ARKFENE R LRI A I E R
EWNOTENR I Fal FIEEDN. B, KXPHGLESDAH A
YA W EL BEAA. EAHTIRE B —FE R AN, 5 —F Y
FH#rid AR RS RS,

AEPAHAMEL B4 HHAR. FABEF—ARENMLFABRF AR
ZEANEEER. AL NEEN, KAELET AR
FARRZ R, AAEQSZMBFTi—F 48 FHMFEREANL
ERE A B ZAMFEGE REANMF, XA TFRARAREANG G T
Brid B\ A MO TFEAMHE. REXFHLHIFHE. TRIEALGR
H. BEREEGESN. OFEARAFL FHELSH, dBEX (D-1OV)
AL — AR TR T L AL KB K A,

ERZPHAIEL B4 ¥, AAEKLECSHKEH 0. 1-20wtY%,
FARE 1-10wthéy A AU EL 4. b FEANEL SHAHHETE
EFHNURAETTRERGHERFLTFRHREEIFFTURSEHHGHE
BE, BITARGRLAHEAHHAERLAE.

I BL B EELEMGHTOIEFAR/ERENE/ZRE/
AR . (FAR/EAE/OFENE/RAR) Fo (FR/BRENE/EXE
[FENE/AR) .

RaidE X (1D -V) FHE—ANRTGLESHA, AAERET
2T —F a4 Lo L MH. B ZREAHHARLTFE
ABH., SAMEL BHEA S ELEME, TUB LG FRERAFKY
TREAEFOER. wREEZ, AAMHTRAESREMH. TRIEAN
MBREFEAMPESER. SEABLEHHE, TURZEAHE
BAZ AR, TURFLEAEAHRBELLHS. TRIEAE,

13
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ARERETFENENE-NTAHAANREANELR. ATREAN
EWHEALT, NBBRAHEEATRNERA “EREANE” FHAER
ENEBKERFMEETRINEXEAENRA “EREEE” . M
W, ELFEANEARFALT, MERBRGLEALTFHENRS “4Fix
ANE” FaMFEANEBKELFHBELTILAENERA “@F
it B . TUAREMHGRA., . SHANEREECIRGE
AHRRALCHERBEAXILE,

RAFTAEdBX (D) -(IV) FHE-ANRTHUENLEEA TR
KB E M RE LA AdE T GRS, HIFEEERE. A E.
., Fowx, BX. BE. £X%. J&. 8Jt (phthaloperylene) . &
# 3t ( naphthaloperylene ) . 3t B ( peryone ) . &k Jb #A
( phthaloperynone) . A JF3t 89 (naphthaloperynone) . —FKXT
=t IRRAT oW, Fad. Rk, BER. XRFEekak, B
FTH (bisstyryl) . . KA. Sk BBbH . RATHK
AR EAY. Fibmks Bitd. B, AKX TH. THAE,
—REACE . wkuh, B, BT, HAEF. k&KL oxinoid
Ay, EV(RE. LR ERE KL,

Pk, EREANMBRATUHBERGNLEY, ZHEHET
BRIENKE OGAFIR) o F B E R EREAMFH T REANK
R, GLEEAXREFFANRTHEBICTFEANERLTFEAMHET,
Fo LA RAQEBEY RS . R B RIEANMB ARG GRS, Fo
Bty TR EMEY. REATLEY. shekiTAY . Bk, B
wp o Zoed ooked | okedokAR ., SRR ARER . vhedak. bedeRER. WAk
o, vReg, R ek, BE. BEEAR. RFARB. K. ToH. BEXE
A=A, RUBBEN =R R, B =FXE % medh. R
S B UH R, RARFFOUHRREESY.

ETAR FAKLAGAH M EL B ERENR T, TR
A YA B FT A M FIAE ZA K ERENMA.

Rt Z kBRI AE D E Rt R4, FHFEHE=XX

14
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Be, ZFREB., PREDKEAB., NNV-ZXEA-NN-G-FAX
A)-1, 1-B R4 49—, NN N-GCFARXA)-1, -2 %
—4, -=f&. NN N, N-@E-FRRE) -1, D-BER-4, -—f&, N, N-
ZEANN-ZRA-LU-BER-4,40-—f. NN-(F 4
A)-NN-(U-ETEXKE)-FE-9,10-=. N,N-3R (4——-4- ‘TJ;;JREL
AXR)A-REARTRASA XL FRBETREANFTE—F KR
iKW,

FRFBRE (Po) AT by R B 6 hnde £ 09 TR 4], Fobl T 368K FF7
4 #4= H,Pc. CuPc. CoPc. NiPc. ZnPc. PdPc. FePc. MnPc. ClAlPc.
ClGaPc. ClInPc. C1SnPc. C1,SiPc. (HO)AlPc. (HO)GaPc. VOPc. TiOPc.
MoOPc. GaPc-0-GaPc fe A FiT4 4,

ARE R GG A AU EL BRI A K N EF AR Z 8 43X HE69 &, BP
ii%%ﬁiiﬂ’* R ARENT E Wy Fe | RBRFAHTE Y F 4T —FF, Hldm L

BEREIEERERENE.

Hik, LFEAMBRZTUASB G TS Y, ZHLEHET
BFEARR AHAR) R AHELAERLAHBHG L FEARK
R, BLEEAAEFT FANBTFHEBITERENEY, RPEAKFGE
R RGeS, RF o F AP NRE, FEERGHFaE
. BB —Fh (anthraquinodimethane ) . Bt X & i &
(diphenoquinone ) . =& fbeEvrh., vled, wB —wp, =wp okep I
WRR. THEATR. ERFA-_FK. BRARMTAY., ZREAHM
AT ARG L P AL TFLARRHBML, oL FEAMRTRELS
HF Ao Nl F AR AL

AETUAAFARLAFTAEL BHELTFEAMPY, £ERELE
W Fa S R0 B AT A Y FIAE EA B E & FiZAMF.

R BBt e KR heds T 094, Fob)F a3 8- 4
EHARA4E. R (B-FAEHAR) A48, R -2 LEdkiR) 648, R (8-
ZAEHRIR) S48, = B-FZ A ERhiR) S48, = (2-F A 8- X9k 4R)
A4, = (8-SR A4E. R (10-2 A FH [h]SahiR) 4. R

15
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(10-£# A K5t [h]"EokAR) &8 . & - R (Q-F A-8-F K SakiR) 64K,
IR (2-F K-8 o obakAR) (AR FEMR) A48, R Q-F A -8-F Aok
R) (I-RBAR) S48 F R (2-F A-8-£ K E9kR) Q-RER) 54,

SR EATTEDR LR ERITEY . Bk HTAE M, B o h
AW R AT E YA AT AW ATA W BRG] TF 03 2, -3 (1-
EE)-1,3, 4wk, — F £ -POPOP.2, 5-3 (1-3K &) -1, 3, 4—Knk .2, 5-
M (A-KE)-1,3,4-78 — o | 2-(4-R T EAEXA)-5-4-B X
A)-1,3,4-"8 =k, 2,5-R (1-F%K)-1,3, 478 ==, 1,4-30[2-(5-
FAF AR, 1,4 [2-G-FKEEG oK) 4-RTAXK],
-(-RTERXA)-S-W-BEEXK)-1,3,4-FE ==, 2,5-R(1-&
A)-1,3,4-F e | 1,4-R[2-G-FAR-w H)] XK, 2-(@-&RTA
FA)-5-(7-BEER)-1,3,4-=ok, 2,5-R(1-BL)-1,3, 4-=wkfn
1,4-R[2-(-F A= E)]I X,

ERAZAGAME B4+, RhBX (D-IV) PHE—ANRTH
A Ash, AAETEESE Y —FFik RAAMH. HHEMHH. EX
ENMF R F AP GBI . A T R EGRE ALK 41 694 A EL
B TFRE. BE. AAFRLECEHORESE, TUARY EREK
B ERE., XA, TR R, S8 RATUM BRI LA B4,

CHERALAHIEL B4 FPHPREABR LGS RZEHT eViyF ot
R FUHHGPTFEIEE. 48, . &, &, 4. 4. 4. 4.
4h. 4o, Ho2. £EEAY AT ITO XA NESA AAH 6 St A=
FABABRANFERIE R EpFo Rk, OIEAERLHAMN EL
B P HABRKE G FNTF deV -FEHHE AR, RabFdiHa
Mk A IRE, FeblTF a4, 5. 4. 45, K. 4. 4. 47 4.
8. ALERALSE. RS EREMF QRG] , ot
R F a4 /40. £/ R4 /48. REALMERBENEE. AR £
TEAACEFELR AT SLER. RETE, MBRFEARTHE
— AT AHBAANRE AN BB,

AHTAHNEL BHHBREHL, BHHES—NROALLRE

16
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EHAHBERKRBARZRBENG. Kikh, RHELEZERL, @i
AAEAR, BRI REMF EFN L FEMAE FXHGFERELIR, A
ARG RBRIERE N ERAE. SN EAARBHERERLES 10%
RE K. Rt R g tpenss R4, REBRMEAAE MK
Fo 3R BOABGE R E ., A6 T Q153838 KA ff oA AR L
ERAREGEAGFOLIERCH. ULH-BBROHBELERY. TH-
LHBEEREY . RAK. RELH . R(FAAHRTE) . R(ETH).
R(LHE), ROHEBETE) . RLA. BR-8F. BA. Z8RA,
WRILHE-LRAREACHABERY. RRTH) . mRTHE-THE
B, WRIH-~AAHLEREY. BRERZATH . BUR 1, 1-—4
L) . BB, RKBEs, RAf., Rk, REBEEE. RBLEK
Fo KA.

TRABRETFARBEF EATRBER. BRAFRFETARET
45 B BUR BRI 7 kS R R A R iR B R T A AR K A 49 A AL EL
BUHHENERE. RETRAEREAMIFEGRSE, AL FTEY
WHEEE., SEESTRN, Lk EAFHREG AR
d, MK TRE, REEAKIE, 2524t ehB. £
LT, BN LG REER R GHEHEE. —RELT,
BEAREA Snm-10pm, £ 4L 10nm-0. 2pm.

ERAEBBEFS ZHGHELT, $ATHERENEGHHET RS
KRTFELGEH LB, K5, WEXHR-ERT, HFAERRS
BARERER, TAERAETEEGEN. HATRIZABEE S ol
BEP e 4tIL = A, TARASE G MR B A FINETANELEF .,
TRAGRIEH P F OLIELEMBE L RETH . RERE. RIEAL
L. BB, BBk, BEABR. BA. B(FTALAHRTE) . RE%
BT B A%, HERY, AFRBR-N-THEAFdk RN,
FoG QIR RN Rkl iR 4] F CIEREAN . UV Rk
R Fag BA

do F AR, BITARK A EH A BL B4AHHA = H A EL 4 F

17
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HAMEEE, £ 7 o) BL B4 B FRGEAFGFTALZ LS K
ETEAHBRELEENE &L,

AL RGHM EL BT A AAEAEG R L2 K6 TR AN F
BETEFTRANGTFREAASH; ATEPN. THN, REBFH
HEME. BFEFHORR,; BT, F5IT%F, RAMEL 451,
AL GHAET A T o FRARSAH . A BB H. Kfaghd i,
B A5 R B

ATBERAEF E X BMBERLN, ZREHTE L BEAHER
K OR PR FiX 4k LK),

AR FEHAS 1 (b4 (1) 894 AR)

ERAART, H 6,12-=38% (3.8, 10mmol) . N-FKE-2-X LK
(5.4g,25mmol) . Z B 42 (0.03g,1.5mol%) . = & T £ B
(0. 06g, 3mol%) . | T & A4 (2. 4g, 25mmol) F= £, 7K ¥ XK (100ml) A= A
BIRBAABBL 300nl = ABMY, FFRESMWAE 100C T Hdin
AR AR XRZE, Bitid Rk FRIZ e ik, B A F X (50ml)
Fao FBE (100mL) 24, A i sbifF ) 6. 4g 3 & &40 K. & K8 i NMR 3 (&
JLHE 1) = FD-MS (35 R /R #) M Hc4 (1) Ok 98% .,

Bt 2t T NMR SEE4X (R-1900 (90MHz) , Hitachi, Ltd. 4 /=
ov) 3K 4% NMR # (& #): CDC1,) .

AR R B 2 (1LeH (2) B4 AR)

EEEAT, ¥ 6,12-—i# % (3.8g, 10mmol) . 4-F R XK AR
(4. 5g,25mmol) . Z B 4 (0.03g,1.5mol%) . = & T A B
(0. 06g, 3mol%) . | T H X4 (2. 4g, 25mmol) = L K F XK (100mL) Ae A
BIREA AR 300nl ZFBMY, FRRESMHAE 100C FH A
AR ERETRZE, BT B IR R, A T X (50mL)
Fo 9 B (100mL) 2o, vA & s AF B) 5. 4g 3% % &0 K . B oK it NMR 38 (&
JLBE 2) fo FD-MS M A4 (2) (K& 92% ., AS5A FAHREH
#) 1 AR F) & &4+ F K45 NMR %,

AR B 3 (L% (5) B4 mR)
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ESAAT, ¥ 6,12-—:£ & (3. 8g, 10mmol) . p, p’-=F R A B
(4. 9g,25mmol) . T B 42 (0.03g,1.5mol%) . = & T £ B
(0. 06g, 3mol%) . T R A 44 (2. 4g, 25mmol) F= £, 7K F X (100mL) m A
B R AA A BN 300l ZFRAM T AW RS HAE 100°C T H 3 #
R ARE ARG, BRIk EIRIR 6 HAR, B A F XK (50mL)
Fo F BE (100mL) st , vA d 3bAF 8] 5. Tg ik & &0 K. K if id NMR 3% (&
JLE 3)F2 FD-MS 2 Ao (5) (KE:93%), ES5AFAERE®
Bl 1 A8 R 69 44 T 2K4F NMR %,

AR kAP 4 (1La-4 (6) 94 AR)

ERAAT, ¥ 6,12-=:£ & (3. 8g, 10mmol) . m, m*-= F 3 K B
(4.9g,25mmol) . T B 42 (0.03g,1.5mol%) . = & T A B
(0. 06g, 3mol%) . & T & 44 (2. 4g, 25mmol) F= £ /K F XK (100mL) Az A
B EBA BN 300nl BT, FolRAWAE 100C FHHA
HATRERETRZE, BRI E IR 6 SRk, B A F X (50mL)
Fa F BF (100mL) 2674, vA b4 3] 5. Sg X & &4 K. % K il 1T NMR 3 (&
JLE 4) F= FD-MS m %52 AH 14 (6) (Kk&E:89%) . AH5AFEH&RE,
B 1 4R &9 &4 F K45 NMR .

AR FEEH) S (a4 (8) 694 AR

AEAAT, ¥ 6,12-—:2 % (3. 8g, 10mmol) . 4-Z X — X B
(4.9g,25mmol) . T BR 42 (0.03g,1.5mol%) . = & T X B
(0. 06g, 3mol%) . | T & X 44 (2. 4g, 25mmol) Fo £ 7K F XK (100mL) Am A
BIRBLA SHEZY 300l ZFHRMY, K RESHAE 100C TH I
AR ERE ARG, BRI R 6 AR, B A TR (50mL)
Fo F BF (100mL) 2e, A i sbfF 2] 5. Tg % &8 K . B KB i NMR # (&
JLE 5)F= FD-MS Mm% 2 ha4 (8) (M F:92%) . A5ATFARE®
#) 1 48 F &9 44 T K45 NMR %,

AR 6 (Lo (9) 94 AR)

ESEAAT, %6, 12-=:8# (3. 8g, 10mmol) . 4-F AL —FALK

(5.2g,25mmol) . Z B 42 (0.03g,1.5mol%) . = & T £ B
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(0. 06g, 3mol1%) . & T & A 44 (2. 4g, 25mmol) F= & 7K F XK (100mL) Am A
B EBAABREY 300nl ZFURMT, FERSHAE 100°C T Him
PR AR AARZE, BRI ERE AR, B A F X (50nl)
A B BF (100ml) 2b74, Aty sbfF 2 6. 3g K 3% &4 K . 8 K8 L NMR ## (K
JLHE 6)F= FD-MS mEZ A4 9) (KE:98%) ., £5AFARE®
£l 1 A8 F) 84 &4 T 3K 4F NMR .

A E B T (LS (10) #94-%)

ERART, 6, 12-=£ (3. 8g, 10mmol) . 4-RTA-KLMK
(5.6g,25mmol) . Z B 42 (0.03g,1.5mol%) . = & T X &
(0. 06g, 3mol1%) . # T & HK 4 (2. 4g, 25mmol) F= £ 7K F 3K (100mL) Ao A
BIRBA LB 300nl =BT, ol REHAE 100°C FHiiki
AR EREARZE, Bt B EIRIT SR, AR F XK (50mL)
Ao 9 BE (100mL) 267%, vA dy 045 2) 5. 3g 3 3% &8 K 4 Kl i NMR ## (&
LB 7)F= FD-MS f 2 he (10) GkE:79% . £5 A FLRE
4] 1 48 F) 6§ & T K 4F NMR 3%,

AR A 8 (bt (11) 842 AR)

EEART, ¥ 6,12-=i£ K (3. 8z, 10mmol) . 4-FRHA XK F
A K B (5.6g,25mmol) . Z BR 4w (0. 03g,1.5mol%) . =4 T & B
(0. 06g, 3mol%) . T E A 44 (2. 4g, 25mmol) Fo £ 7K F X (100mL) Am A
PR BASEEY 3000l ZFBMRY, W RESHA 100C FHIMm
AR AR ARG, Bt 1T R R 4G SR, KL A F 3K (50mL)
Fo W BF (100mL) 2674, vA d 3b AT 5) 6. 0g 3K & &8 K K@ i NMR # (&
JLE 8)F= FD-MS Ml Abd (11) (KE:89%). £5AFLAE
4] 1 A8 ) & 44 T K 4F NMR 3.

AR T 9 (oM (12) 894 AR)

EREAART, ¥6,12-=:2% (3. 8g, 10mmol) . 4-——F AL ELE
(6. 3g, 25mmol) . Z BR 42 (0.03g,1.5mol%) . = & T £ B
(0. 06g, 3mol%) . 4 T F A 44 (2. 4g, 25mmol) F= £ K F XK (100mL) Am A
BIRBEASEEL 300nl ZFBRMF, FHERESHE 100C FHim
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AR ARE ARG, BT RICR IR A, E A F X (50mL)
Fo B BE (100mL) 2e%, vA B 2u43 8] 6. 9g 5 & &4 K .4 K8 1L NMR 3% (&2
JLE 9) A= FD-MS Mm% 2 Aew (12) (KE:95%) ., E5 A FEmR&FE
4] 1 A0 R 69 &4 T K45 NMR %,

AR, F A 10 (4ba4h (14) 6946 2R)

EHREAT, % 6,12-=:& & (3.8g,10mmol) . = -2-F £ &
(6.7g,25mmol) . T B& 42 (0.03g,1.5mol% . = #& T X B
(0. 06g, 3mol%) . 4T & A 44 (2. 4g, 25mmol) Fo £ K F XK (100mL) Am A
FEBA AT 3000l ZFBRMY, PR REMWAE 100C FHHAn
AR EREFRZE, B RALE IR R, B A F X (50mL)
Fo B BE (100mL) 2e7d, vA W obF 3] 7. 2g K & &4 K. KRB i NMR # (B
JLE 10) o FD-MS ®m 52 A4 4% (14) (K E:94%) ., EE5 A TERE
&4 1 2 F) & FA4F T KT NMR 3.,

AR FE B 11 (4La4 (19) 654 R)

ERAAT, ¥ 6,12-=38# (3. 8g, 10mmol) . 4-(=xF FEER
E)E AR (7. 9g, 25mmol) . W (=ZFKEB) 442(0.17g, 1. 5mol%) .
7% B 407K %% (30mL, 60mmol, 2M) F= F K (60mL) An N\ 2| R Be A 4 58 35 Y
300mL = FBHLF , FofRAOWAE 100C FHHM TR, £RE TR
Z 5, @itk g REK, MEA T X (0L = F 8 (100ml)
ki, AwmkFE 7. g KFEHRK. HAAL MR EGLE 1D
FD-MS Mm% 2 hsd (19) (kFE:95%) ., AS5A FHREXRY 148F
8 &4 T AT NMR .

%) 1

ok 3 A M (25x75x1. 1mm) £ & R AL 4B 45 & 9 & R (/3
B:120nm) . RamAMEN UV HEREHRELEARATHE,
ANEATRFIELEF.

AERERE, BAFAMERAEETRENE (BE: 60nn) &
NN [4- (KA RR) XA]I-N, - KL TH A4, -—f%., A4
Mt B (R F: 200m) 44 N, N, N>, No-v9 (4-BA KR ) -4, 4-BE KB,
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AL LRI ARAEAR 10,10-R[1,1°, 4, 1”] = BEXK-2-4-9, 9>-B
B LR Q) GREZ 40:2), UGB RELE (BEAE: 40mm) .

e, RAERAAELTFEANE (BA: 10nn) 6 = (8- £ -59k4R) &
4%, MEBEBINAF AAMEREAE (BE: Inm) /w42 (B 1500m), £ib
/AR, B, 4 A M EL B4,

LA E T R KX A F) 1 69 H A EL B4R, £ 6V e A
10mA/cm’ 69 AT E FTHREB LM BEA 410cd/n’ (F KIS LMK
K:45Tom) YW EALA. BAEBEEM(DC)F, F 500cd/m* #9508
BT HEA K BL B4, KRFZHETE A 2160 8,
) 2

FHE#AS 1 985, ERETFRALESY O)RE/EY (),
vA W b ig B A AL BL B4

% Je 36 4m B T RKIKAE ) 49 AL BL BARY, £ 6.5V M bR
Fo 10mA/cn’ 9L AFE FUEINLSHFREH 596cd/n’ (K KIE/EL 5t
KK 463nm) B E ALK . SALEXENTRAL L4611 4800605
N# & MK EL B0, KAFRHad 84 3880 et
£ #4) 3

FHEAES 1 GEF, RANETRAKREGS 1) KEMHEH (),
vA o sl 3¢ i B AU BL B4,

LG ET R R FEGHAEL B4e, £6.3VHLE
Fo 10mA/cm’ 6§ IR T E TR AMEEA 594cd/m’ (R KL H
KK 462nm) B E XL S BARERNTRAL E4H) 1 0K F
NE4 R X EL S46F, KRFRMETE S 4590 B,
st b 1

FHEEHAG 1 RS, BHNETRA 6,12-RN(CEXELARL) EX
LS4 (2), vAd L4l A A BL B4,

L ek An e BT AKX ARG A EL BET, £ 6.2VHEE
Ao 10mA/cm’ 9L AFE TREINEAMNEELS 311cd/n’ R XA L 4
BE: A4S W BEEREH . SACEXNTRAL L4451 MG F
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NE LA X EL B4e, KAFEHeFE)H 1000 J 8,
Ik skAM

0.4 A AEL A ALK A AU BL B4 e9 A AL EL B4Fd it
AR LEREBRBEFREAGRHNTE. BRI FL MR E
FolFKERAF, FEAKNEAZAROARSEERS L.
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