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Ed AAHE-ANEATERETF. 2H 1-50 MR TFHERAERK
BAMRL. AF S-S0 RERFHRRIARKGFE, F 3-50
ARE BT EHBRARRABRRGFRE . SH 1-50 MR TFHBRAREIAK
BARMKEL. &F S-50 MRERTFHRARIXARARGTRE. 24
5-50 AHRBERFHBRARXARKNFTERE. 24 1-20 MR TH
BAAABRROEERARGERT; o & 0-5 69¥HK, ol n R 2
HFKR, & AA, PE—AERFTHEAAMRBLAABRRTRE, XA L6
Bk —REGAY BRLF R TRAF IR, Afe AR R A Fe A 88
—3HEAF AR R RS 8 — R AT BRI R T8 F0 4G 3K,

£UHRAAEBXAIDF, A AHEY —AREKTEET, A&
BXANYF, P A EV—ANREATERT;

Ru—Ro W HE—ARTEETF. 2K 1-20 MR F 6 BRAR K AR
k. 28 620 N KRR FHBRAKXABRRGTEIRE; F

LERTAAH -L0AMAFERTFHBRKIABRRGEF X .

LRAER | HANBERLASHMH, XA FANEGELL

3. —FAMBKELASRSH, HOEWR, ARF—AREMETF
FARAFARZAGANEBRE, ANEREEVOELALE, L TE
V= AN E QAT X A — MR S AN RA W AR F
ER 1 ANEEE R BHHH.

4, —FF A ML E L ABH, LOFHHR, ABRFP—AXENMET
PR A GENEBE, AVEEEEVOEARE, AFX
REQASKEH 0. 1-20wtheg AR F)| 2K 1 698 OB KK BHFHH.

5. RAIER I HAMBEKE RN, Lit—F 0o H FHRE
W pe /KR FITEWMGE, EXAAEFRFARZARMKEE.

6. RA|ER 4 HANLEE BN, AH—FT0-0H FTHARE
MraE e/ BBRFITEDOE, EXAXEOBZRRLELE,

T.RF|ER 36 PE—AHAMERRL AR, HFAHBER.
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A FA 0B A B A
Aotk AR AL BOR R B A

APFERTF205F 5 A 12 8 FPEER#RERAEEAHRK
8 % B+ F) w3 NO. 200380103100. 7 495 P 3.

FAAR

AEAFTEAFAIRKE B GHF CATTAARA “HA g
BARBHEMR), EBHAFLESE LR G FRLANF LA
FEEABHIAEAR LR FR4GEMNL, AB34EAKEARF
& PEBHTUEZTAHABRTAMAGHRELENBER. AAH
L B AR A R B R KB,

#EFHAK

EAEMBRHEHENCL) BHCERAELTERILAHGAT
JRANR. 2EREEHRTRENRA K LIRLY, EERFEF
ARG FER. —RELT, BL B4 &G —xwiBfols T 3R Z 6 44
KAEHEER, REAHABEI W TNERELANAASE. YERRZER
i g, MEAREALFRMAEAREIATR, HERMIANLLE.
EEXEY, EAHLTFEERELS, AR FAMES. EAELS
B RAANFEEME, REARYHXEKL,

HEAMEXA—MEML, FAGENEL BHEELFYIHLET
IHBTERGEHNBEREMRE, I, dTFHENAE R
5k, EERPEFEEREAAIEL 84, Ek, 2RV KA
AEBL B4, R, TEAMNBKEPEAFF—F i,

—FAFHERETFREAEAFNE MG E— L EASY
(8 A+ F) ¥k kA F (kokai) No. 11-3782) . K, &1 F /£ 165mA/cm’
BERATETHEEREL 650cd/n’, XK ABEAD LWKE 1cd/A,
EFRERKARBER, F—FAOFGIRARKETRAENFHIEK XA H
HE— R ENSY (B RKEH ¥iFREAF (kokai)No. 8-12600),
R, QEERZBHEHBEEIKREY 1-3cd/A, AWK ZRERKBAE
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AZWEAHBRLFTERE. AN, BRETKFFHAMN EL 4
(W094/06157) . i% BL B @4 5K mAl e K T4 . AKA N
AAMBH_RKIHANS Y., Af, REW EL BHEARRBYF
8, eTE#— i,

FI—FAFHRERRETFREAZXHEGHENEANRE, EANRE
ETEIARENESU R X TLHERLESY (B REH FHFREMNT
(kokai) No. 2001-284050) . #RFE B K, LAHAEFHEGTFRLHE
Ao ingmmass, ARRETRELE.
K RANTF

BB EARLAARE LR FEM, Bk, KAAE QGIREAT
AHAEL BHMHAGHH, CRAARBAFFRTUAEZLHBETA
HaREEHBEER, KEPKF - RREBOSEMANA
AU EL B4,

AERAABTT S ZHHAR, AHETFTHFREATEFTLERE
M BE 69 A AU EL B4 Ao LA M A AL BL B4F, KR
VAR IS A SRR EATE M RIZD LR B M, ZFTRBETEY P ERS
ERIBEHRI AL G TEAXO-AV) PHE—AN KT, REBILELRL
TRT ALA,

B b, KEARB—FAHIEL B4, ZHH bbb TFEX
(D -(IV) F - ANERTHFERBEITEY:

m( A1\)\——
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(1)

(¥ A-AHE—ARFTERTF . 2H 1-50 MR T HBRKIRA
BRARMBEE. &H S-S50 AMRBE FHRKRARBRKAF A £2F 3-50
MR TFHBRARARKRYAREL . SF 1-50 AR TF o BRARR A
BRAREL. 28 S-S0 KERFHRAIABRKGFEL. F
5-50 AFBERTFHBRKIABRKGFERL. 24 1-20 MR T
BAKXABRKRGKARAXDERT; n & 0-5 9%, hn k2
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REKRE, & A-Ap PHEANERFHELBATARLMEEXRE, KA
TARBELE —RAY BT XTI, Afe Ay A Al Ao A
ArAe Apy AFo A PARK Ao A 8B —3T 1R 4F LA R T A8 2 — A& VA
% B A Fo R R 40F= 4 2R

FHREBXN(DF, A-AHEY —ATEKTERT, £EKX (1)
T, A~ EY —AFREATERT, ZBXJID T, A AW ED
—ATRERTFERTF, EBAXAVTF, Anf A#HEV—ATERTE
e

RRe 9 H—ANETERTF. 24 1-20 MR TFHRARARA
MR, 28 620 N RER THERARXARKGFEAXAL; F

XX 9 H—ANRTEH 6-20 NIRERF o BRARABRNK G L F
).

AR PLRBE—FHIEL B4, B4 CEER. AR —AK
EANETHRMATOBZ BTN E, ANEBEEE ) QLA RE,
AEFES—ANAHNMNERECATH XYL —Ho MR EAN AL REY
BT A AL EL BMH. KA PRI HIEL B4, L+ XL
RECLAKEH 0. 1-20wt%ey 7L A M BL B4,

WA Rk

B 1RAESREES 1 F AR FAERIERL R GH A EL B4
A A4 (1) % NMR .

B 2 RAESRFERS 2 F AR IHFAAEIRIERL A GH A EL B4
A 1L A4 (2) ) NMR -,

B 3 RAAREHRF 3T ARG IFAERERLAGAVEL BH
89 LA- 4 (5) 49 NMR .

B 4 RAGREHS] 4 F 4 ARG AAEARERL A A A EL B4
A A4 (6) #9 NMR %,

B 5 RAARERS S 7 AR IR AEARE KL A A A EL B4
A 610 -6-4 (8) 49 NMR .

B 6 RS REHS 6 F A MG A VEARIE AL BH 69 A AU EL B4+
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A 104 (9) 4 NMR %,

B 7T RESRENYG T ¥ A MG FERE AL A A A EL B4
#1644 (10) &9 NMR 3%,

B 8 AASREAEY 8 F 4 I A EARIE AL A 694 L EL F4
A 1A (11) 45 NMR 3,

B 9 R ASRENS 9 F AR IAAEARIE R L 6 H A EL B4
# G 4S-4 (12) 89 NMR 3.

B 10 RAARFEHRS 10 F &R FF AERE AL GHHEL F
P A FH 849 1A 4 (14) 49 NMR 3,

A 11 ZEARENRS] 11 ¥R HAERE RLPHHHEL B
5 41 HH 64 4684 (19) &9 NMR %,

AL R RIFH X

AEAHAMN BEL S a4 d LRF X (D-IV) F4E—A
R ERBEITEY.

ERAXD-OINF, A-Aut)F—ANMERTEAETF. 24 1-50(Lik
1-20) 2K R F I BARK ARG A . 28 5-50 ik 5-20) A~ 3RAK
BT e BRAR R AT F K AA 3-50 (Jhik 5-12) AN ERBER T 69 34K,
RABRGTRE. 24 1-50 Hhit 1-6) MR T o) BRAK K R BAK 44
SEE. AF 5-50 ik S-18) AN AR T e IR A R BAK A F EX.
K 5-50(hik S-IAFKER THRAIABRRKGTEARL. &4
1-20 (Eit 1-O) AN ERFHRAKXABRKNOREARAINDELRT.

B A-An FHE— AR FHRRIABRKRGEEGHFAETR. T
A.oAA B, TAHTA RTA. KA. TR BAF
A ARA. 2-REAFRA, ZRTA. ZAFTEA, FE. o XARE
FE. o, FTEFE. o, - FEEEFE, g, = (ZRAFH)
x>

B A-An FHE—NERTHBRREIARKG FRG6)FaLERXL -
HEFE. -FERE, -FEFRE, 4-TERE, BEE, 4-FR

AL 4-CEBKER S-RTABKRERA, ZBKEXAL, 3, 5-Z8XKEL.
AA. S-FEARAE, BEAFEA,
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B A-Ap PEANARTHBRRKIABRRGIERELGHTF LR
A RTA, ﬁ&ﬂ#%aﬁ
A, THRA. ﬁi% #ﬁ%ﬂ T%ﬂ %T%ﬂ WT%K &R
TEE. REARTAL.

@M%n*ﬁ*AﬁT%mﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁm%@%Xﬁ
. FREAFEKAL,

B A-A, PHE—ANRTHBRRAIARKRGFERLANGHTF o=
ARA, —FREARA, —RAARAARRA XL AL,

B A-Ay PE—ANMRTHBRRKIABRRAGRERBAMHH T L=
FARE, —CARAP_TARA.

B A-AFHE—ANARTHIEFRFHHF AR, Ak,

ABX O P A-AHEY —ANARETFTERTF.ABX ]) ¥, As—A,
MES —ARAFERTF. ZAXUIDF, A AMES—ATRA
TERTF. ERAXANTF, A AW EY —ARERTEAET.

“m” & 0-5, thik 0-2 A, Y m R 2 REXN, b A-ALF
FE—AMEAFHRBATARLAR R RE, R TAEELE—RUAF K
WARETBANGIR, L Ay AF AL A A Afe A A AR R
Ay o Ay 6985 — 3T AR R T oA 42 — A A B A Fe R KA 84
R,

R-Ro ) FE— AR TFERT. 8 1-20 AHERTFHIRAR I KRIR
REGER ., 2 6-20 N FERFHRARARRKGFEARRL.

B Ri-Ry PAE—ANMEATFTHRKIABRRORE RS R AG6F 45
H5XF A-AnmBRHAEGLR.

XX 9B —ANRTEH 6-20 NIRRT HRARARK N 2%

¥

£,
B XX FAE—ANARTFTHBRKIARKG BT A6 FLIEEL,
BREK, ZBEL, fTA AR, HRAAMLESYWH—NAR, fiEid
HESANTRASYHTE R —HAR.
W#E X (1) -(AV) F HE—ANR T FRBENTE W LARGF 035
ERB T FTHR. 5 “Me” RFFTL,
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HEX (D-(IV) FHE—NEATHRLANSHE XIHHLEH,
AP hSRARAGETRRGBEEELI B RS, Bk, THiEL
SR THREES, ARERTFF, AAPNHLEDWZARTHEEBS
FHEAREFRAG DG B IR LN, FiED) 0.3 REANE
AEFHE, bI), BHEDHRBTHEFHRELE LIS A N E
BERENEAFRTREEE S, LERFGINE B bR A
ER-FENGEA G TFRERS. Bib, KLBHGLEDHA LA
VB AL EL BHMF. BEYHTRE B —F 2 REEMH, 5 —Fd
ThrE MM RSB LA,

AKOREGA A EL B d AR, PO A — AR S AN TF PR faiR
ZEOANERAR, SRAL—HANERN, ZAELTFHRF
FARRZ R, AAECSZRMHBFTHE—F 048 FHMMELEAL
EREBBE ARG EREAME, REATFHAABEALG S F
WriZ B\ R MM H G B FiEAMA, RELFGLXHHER. TREAE
A BREERS . GFEALAF L TR, HBX (D-UV)
FHME—ANR TS W T L AL E 6K A

EARPAGHEIEL B4+, ZAEHKLCASKTH 0. 1-20wt%,
R 1-10wthdy A AU EL BA4MH. S FEAMNEL B4HHEFE
FANRATTHRERGHERPLFRERAFTURSYHGE
B, BRTUARGALAHEAHHE AL LE.

AW BEL BHNEELEMAHTFOEFaR/TRENE/ZRE/
FAAR) . (PR /ZA KB/ O TFENE/AR) Fo PO/ E RENE /K RE
[ FENE/AR).

Py X (I)-(IV) # 4 — AR T AW, EXEREE
ETH - ad it L AN, BEMH. FREAMHRE Fi
ANBF, SAAEL BHEH 2 ELMHE, TUB LG TFTHERAHFHKLY
REMEFOEK. PRTE, AAMHTUSHLHHE. TRIEA
MARCTFEAMALESERN. SEABLMHE, TURSLHE
BAEHBEE, PTUARBLEAEAHRBEEALSH., TRENE.

12
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BRERETFENENE-ANTUGHAZEANAZEK. EEREAN
EHHELT, AEBMELEATREOEHRA “BREANE” FAER
ENEBKERFBEATRINEAAEGEMA “FREELE” . £
W, ACFENEHELT, NEREAREIALTFHERS “&Fiz
NE” TR FTENEEKETFHRE L TRARALENERY B F
Wrid &7 . TAREMHMNER. R HE. 5AIERLE
SHRXECHEREAXLEE,

ARAHTAERBEX (D-(IV) FHE—ANARTHAYELSATL
RECEATF RS RM BB RZGRSY. s FaEE. &, 3.
. FwR, 2R, B, £H4%. 6. BKJE (phthaloperylene) . &
# 3 ( naphthaloperylene ) . 3t B ( peryone ) . #& It &
(phthaloperynone ) . &3t B (naphthaloperynone) . — %A T
ZW. OREXT . Faf. dow, BiEf. WEHFelubok, Bt
RTH (bisstyryl) . sibk. KA. Skt BESY. £ LS9
EERAY. Kttt BiedW. ik, —XLTH. THALE.
ZRAEF, wbeh, B, BWR. FAEEF. k&4 ¢ oxinoid &
A, BV, R AR R A

Rk, TRENMBRTUES T RGLEY, HHESH BT
FRENER AFOAR) Fo k0 B) & A B R K LM T RIEAK
Ry BLEEAXEF FAGRTFHBI A TFEAERELTFEZAMFE,
FERARFAGERY RS, Rt EREASH MG GRAE, Fo
RGBT ORRTITEY . BFTED. vPakiTry. oEek, &=
L =k, ooRkek . okeloRBER. ke BRER . sbedobk. wbelokE. WSk
M, vk, e, R BRRAR. RFARR. B, ToH. BER
HEREAE, RUBBRA=ZXAR, —BRAV XA, Lm4edh. B
SR E, BRSO HEoY.

ETARTRERGAABL B4 9T REAMH T, FHkAUEHT
ENFBRFAT LD A EA KM T RIEAMH,

It F B IEAT E R R R TGRS, Fh FaiE=XE

13
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Be, ZFREBR, FERE-EKEAR, NNV-ZXA-NN-G-FEAX
E)-1,1-BE-4,-=K. LNV, N-@-FRER-L,-XK
-4, 4-—F. NN, N-(@-FREXEL)-1, P-BREXA4, - &, N N-
ZEXAENN-Z B XL U-BERXA4 -2 NVO-(FAX
H)-NN-(G-ETEER)-FE-9,10-=M. N, N-R (4d-——4-F XE &
AERL) - 4-FERXRTRAFSH XL FRRERTREM FE—F KR
I REW.

3T BRF Po) ATAE M R R A T HR4E, Fobl T QteBFAT
4 %% +4o H,Pc. CuPc. CoPc. NiPc. ZnPc. PdPc. FePc. MnPc. ClAlPc,
C1GaPc. ClInPc. C1SnPc. C1,SiPc. (HO) A1Pc. (HO) GaPc. VOPc. TiOPc.
MoOPc. GaPc-0-GaPc fm A F4TAH.

AL AW AH I EL BHAREE L EFFORZE QX6 E, BF
HEAH X FRBRBITAE WA/ RRTITEY F QT —FF, Fldw L
RERBEERERENE,

ik, &FEAMBETUAES G TS, EREHET

BFEAKRENBAR) A FHILAERE A TFEAK
R, GLAAEF LGB TEBIAERENEF, PEARANHE
JE R LS. Raf s FIiEAMH s R4, Fo ke H) T @3
% B, B&JF— F % (anthraquinodimethane ) . B X & # B
(diphenoquinone) . =&AL K., vEed, sE —ed, =Zwk| ke, JE
WHEE., PHAFR. ERI-_FK. ERALTEY. ZREAMN
T LBt E P A FLAEAMEN, ooFEAMATAELG
FF AN F R f AL

AETARTFTALAFIEL BHGETEAAHT, £ BRSNS
Ao b R B AKATE W A ZH KT EAMA.

R 2B BALA Y AR s L HIRG, FhFaiEs-2L
AR AT, A (8- A BolkAR) A4 W (8- ArBokiR) A4R. W (8-
£ A hokAR) A48 = (8- A -BokAR) 645, = (2-F A 8- A BokiR)
A48, Z (8- BokIR) A4K. R (10-F A K [h] Eakik) 44K, R

14
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(10-2 K FH [h] ok R) &4, R - R Q-F A-8-F L Eakik) 64K,
AR (2-F K-8 K EokAR) (48 FER) S48, R (2-F X -8-& A ok
) (1-FBr4R) A48 f A (2-F R -8-% A 8ok iR) 2-FB1R) 64K,

SR B AT E YR R R ATAEY) . Ko STAEY ., & sT
Ay B ST YFe = AT AY . FTE B K BARB)TF 635 2, 5-K (1-
RE)-1,3, 4—&e . = F A -POPOP.2, 5-3% (1-3K &) -1, 3, 4—vFwk . 2, 5-
R (1-F RX)-1,3,4-8 —»k | 2-(4-RTHEAEXE)-S-U-BX
A)-1,3, 408 —wk | 2, 5-M (1-FA %K) -1, 3,47 =, 1,4-30[2-(5-
FAE o A)IR, L4 [2--F A ok L) 4-RTEX].
-(-RTEAERE)-S-(U-BKEE)-1, 3,48k, 2,5-R (1-%
E)-1,3,4—=F =k 1,4-M[2-G-XEAE - )] X, 2-(4-RTA
FR)-5-(47-BREA)-1,3,4-=,k | 2, 5-R(1-FR)-1,3,4-==b F
1, 4-R [2-(5-FKA = X)X,

ERAEZAGAIEL B4+, Ra@ X (D-0V) FHE—ARTH
oA, RAETOSE ) —Fik A LA, HB&aHH. EX
EANM Al FIEAMBGH R . H T RSRERL AR 6H M EL
BHANTRE. BE. AARLEFAHORETHE, TUARY ERK
B RE., XA, TARAAN. BRI RAD UM ARIP LA B4,

CIFERLPAHVEL B4 F G FaRAL & 2h FHFH T deV &g A
HHAR. oA TaER. 45, 4. 4. 4. 4. 4. 4. £
4. 4. Ho4. £REAH AT ITO AR NESA X é) e
FALAABA M UM R R By Rated., QHEAERLPAAM EL
B P ABRMLE G FH DT deV 9-FRHHE R, R+ 9458
ik G FRE, FoblTF a4, 45, 4. 4. 4. . &, 47. &,
. RLERRAE. AL AR AR NRE, FEeeMHR
BB T L 364L 4k, 4E/MAE/45. RBAARBRRGRE. LA £
TEIAACHETELWATLSLER. RETE, MRPARTHE
—ANTIAHBANRE AN EERA.

AT AAHHEL BUAABEHL, BHHEY —ANRBRLERE

15
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AMAHEKERARRBERNG., Kk, RHAELREHA, @it
AARER. BHIEMFEMR LR F O A FXAGERALK, M
MAEIFRBRIEREZGEVRE., RN EAALRBHERERLA 10%
RE K, ReF XM PRIt 2 RH, REBA ML AHE IR
AR EARERAR., RAHAGH T OB EM LA,
FRAMBEYEARGATFOIHRIHE. LH-BBRIHBEEY. TH-
LHBEERYD . RAB . RELH B (FTLAHBRTE) .. R (RLH).
RCHER), R(LHEBETE). RAL. BR-BF. EA. Z8A.
WRLHF-LFARATHARERY. RALH) . mAH-THL
Rbth, WRIH-XRAHERY. REZRTH) . BUg 1, 1-=&
W) . BBy, REME. REAK. BRIk, XMBIE. ERIE
Fa R A

TABIAETFRES E A TAMER, BAFEETFHREF
A BIR BIR T kAR . R AR BB R K 9 69 A AL BL
BUGENEARE. RERTERE RIS, RALETEY
WEEFREE., SERELKRN, SMEKEEAFIRE LY
th, G THE, RUEEEKRIE, 274430k, £
AT, FPfdsind e R AR BHRSRE, —BEALT,
BEAREH Son-10pm, £ 4Lk 10nm-0. 2um,

ERRABRSET HQHELT, $ATHRENEGOHHET AN
RTELHQEN P TE. &4, DRAHR_EBRT, FANERIS
B R, TABERAETEEGERN. ATRERBERAFHILE
B g 4TI0 = A&, T AR S E U RIS R B WA I AT AR E T,
TRAGHBHH T OLRLEMB R R TH. BRRKRE. BFL41L
M. R, Rk, RAE. RA. R(FTAAHRTE) . B A%
BYE) AR E; LERY, AFRER-N-TH A Fedfo Rk,
Fo S W AAS do BE o o bk R 694 F IR EALH] . UV K
F Ao 3G B A,

do BRI, BIEAA K 9A A M BL B MHAE A BL B4 P

16
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WANMERE, £ WL BHRFRGBAFFFTUED LMK
EFTAMBRELENEE L.

REAGA M EL BT vA A48 L2 K6 -F e ALeg -
BRETEFRAGTFRLAEIS; ATELHPN, TP, RERTE
HEMA. BFREFHLR, BTH; 5%, RAMEL 454,
ARZ R HHET A T o F RARSALA] . b B4, Kfagkd i,
AgEREE.

ATRBIEAPEFMBERLR, LA RE LBRAHKK
KA PR FiX sk L34,

ARERA 1 (S8 (1) A R)

EEAAT, ¥ 6,12-=:8% (3. 8g, 10mmol) . N-F & -2-R & &
(5.4g,25mmol) . T B 42 (0.03g,1.5mol%) . = &R T £ B
(0. 06g, 3mol%) . & T & K4h (2. 4g, 25mmol) A= A K F XK (100mL) A= A
BIRAASBEL 300ml ZFBMY, PR RSHAE 100C FHdn
AR AR TRZSE, BRI IR 6 gk, B A F X (50mL)
Fo P BE (100mL) 2674, vA By 2043 3) 6. 4g 3% & &0 K K@ 1T NMR 3 (B
JLB 1) A= FD-MS (3 MR i) Mm% 2 A a4 (1) (k& 98%) .

Bt E et E 4 NMR 4L (R-1900 (90MHZ) , Hitachi, Ltd. & /=
o) AT NMR 3% (& #): CDCLy) .

AR FE B 2 (1% (2) 894 R)

EHAAT, ¥ 6,12-=:2 4 (3.8g,10mmol) . 4-FR KX K
(4. 5g,25mmol) . T Bk 4= (0.03g,1.5m0l%) . = 4 T A B
(0. 06g, 3mol1%) . T & &£ 44 (2. 4g, 25mmol) F= £ /K F X (100mL) Jm A
BB A4S B 300nl ZFRME, T RASWA 100C T HEH
PR EREXRZE, B Rk R 6 AR, B A F 3 (50mL)
Ao 7 BF (100ml) 267k, vA 3L AT 2] 5. 4g K3 & K B KRBT NMR 3% (&
JLE 2) Ao FD-MS X2 Aa4 () (k®E:92%) . AHEATFARTEA
#) 1 48 B) 64 &4 F %43 NMR 3,

AR ) 3 (1Le-4 (5) 494 AR)
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200610143683. 1 oM P FE15/19m

ERARAT, ¥ 6,12-=:8 % (3. 8g, 10mmol) . p, p-= ¥ XA B
(4.9g,25mmol) . T BR 42 (0.03g,1.5mol%) . = 4 T % M
(0. 06g, 3mo1%) . &R T & A 44 (2. 4g, 25mmo1) F= K, 7K F 3 (100mL) Ao A
B R AR ABREH 3000l ZFURMT A RAMAE 100°C T3
WA, ERERRZE, BRI EIRR 6K, ME A 73X (50mL)
A= BF (100ml) 26k, vA B 2b4F 2] 5. Tg K F &0 K. K@ 12 MR 4% (R
JLE 3) A= FD-MS 552 Hiba4h (5) (kE:93%) . AL5A FAREH®
B 1 A8 R &4 &4 F 3K4F NMR .

AR EHRB] 4 (oW (6) WA )

EEAAT, # 6,12-=:£ % (3. 8g, 10mmol) . m, m’-=F XA A&
(4.9g,25mmol) . T Bf 42 (0.03g,1.5mol%) . = & T A B
(0. 06g, 3mol%) . & T & K4 (2. 4g, 25mmol) Fo £ /K F 3 (100mL) su A
FIRRASERSZY 300ul ZFBRMAY, FERAOHAE 100C FH M
AR AR XRZE, BT R EIRR KK, EEAF XK (50mL)
A= BF (100mL) #eide, ;A @ b A 8) 5. Sg % &0 K A KB 4t MR % (B
JLB 4) Fo FD-MS f X552 A 1ba-4 (6) (k®:89%) . A5 A FAHRER
£ 1 A8 R 69 &4 T K 4F NMR %,

AR B 5 (HLa- (8) #94-AR)

EREAT, ¥ 6,12-=:2 % (3.8g, 10mmol) . 4-T ¥ i B
(4. 9g,25mmol) . T B% 4e (0.03g,1.5mol%) . = 4 T A B
(0. 06g, 3mo1%) . 4R T & 44 (2. 4g, 25mmol) F= K 7K F 3 (100mL) Am A
BEBA SRS 3000l ZHBRMT, RHERASWAE 100C FHtii
MR EREAARZE, Bt B ERIT A HR, ME A FX (50ml)
Fo 9 87 (100ml) 267, vA dy 2b13 5 5. Tg 335 &4 K . 4 K if it NMR 38 (&
JLB 5) A= FD-MS f 28 Ay 16464 (8) OB &: 92%) . E%}ﬂ—f/'\ﬁkﬂ@
1 1 AR B 64 &4+ F 2K4F NMR %,

B R EHAB) 6 (1ba-% (9) 894 5)

ERAART, %6,12-=:£# (3. 8g, 10mmol) . 4-F ALK iR

(5.2g,25mmol) . T B 48 (0.03g,1.5mol%) . = & T A B

18



200610143683. 1 oM P E16/19m

(0. 06g, 3mol%) . & T & 244 (2. 4g, 25mmol) Fo £ K F X (100mL) Am A
B RBLA BB 3000l ZFHBRMTY, FFREAWE 100C FHEkh
HERERE ARG, BRI EIRIR G SR, B R F A (50mL)
Fo FEF (100mL) 2678, vA dy b dF 2) 6. 3g 3 % &8 K KB 1L MR 3% (&
JLE 6)F= FD-MS M52 A4 (9) (k& 98%), A5AFoAER
#) 1 A8 F &9 &4 T K45 NMR %,

AR EAAH) T (A4 (10) B4 AR)

EEART, #6,12-=:2%& (3. 8g, 10mmol) . 4-RTEA-XAK
(5.6g,25mmol) . Z BR 42 (0.03g,1.5mol%) . = & T X B
(0. 06g, 3mol%) . T & A4 (2. 4g, 25mmol) A= £, 7K F XK (100mL) Az A
B REAAEREZN 3000l ZFBRMF, AR RAMWAE 100C FH A
RUERERHEARZE, BRIk ERR S AR, ER F X (50mL)
Fo W BE (100mL) 274, A dy3bA3 5] 5. 3g 8 & &8 K. 8 RE i NMR % (R
JLBE 7)F= FD-MS Mm% 2 AHa4 (10) (kFE:79% . £E5AFARE
H) 1 AR E) 69 &4 T IR4F NMR .

AR FE A 8 (e (11) 894 A)

ERAAT, ¥ 6,12-=:2% (3. 8g, 10mmol) . 4-FAAXANF
A K B (5.6g,25mmol) . T 8K 42 (0.03g,1. Smol%) . =4 T A B
(0. 06g, 3mol%) . T &K 44 (2. 4g, 25mmol) Fo LK F 3K (100mL) A= A
BIREALHER 300nl Z BT, FolfRAMWAE 100C T B
RER AR ARZE, BT R EIRIE G RBR, G R F X (50mL)
Fo F BF (100mL) 2%, vA hsb4F 2] 6. 0g K & &8 K4 K& L NMR # (R
JLE 8)F= FD-MS Mm% 2 h4iba4 (11) (k®E:89%) . A5A FTAHRE
4] 1 A8 F) &g &4+ T 3K4F NMR 3%,

AR R 9 (b (12) B4

EREAT, ¥%6,12-=:£ K (3. 8g, 10mmol) . 4-—F AL XA B
(6. 3g, 25mmol) . Z B8 4= (0.03g,1.5mol%) . = & T £ B
(0. 06g, 3mol%) . T &AL 44 (2. 4g, 25mmol) #o £ K T ¥ (100mL) Az A
B RBAAREY 3000l ZFRB/F, FHRRAWAE 100C FH i

19



200610143683. 1 oM P FE17/19m

AR ERETARZE, BRI E R K, ME A FX (50mL)
Fo 7 BE (100mL) 263, vA B 043 3] 6. 9g % % &8 K . 9 K i iE NMR 3 (&
JLE 9)#= FD-MS ®m %2 Aibd (12) CGkFE:95% . £5ATFEARE
4] 1 A F) &) &4 T K 4F NMR 3,
AR EES] 10 (a4 (14) 94 R) |

EEAART, # 6,12-—:£ ¥ (3.8, 10mmol) . —-2-R A&
(6. 7g,25mmol) . T B% 42 (0.03g,1.5mol%) . = &R T £ B
(0. 06g, 3mol1%) . T E 44 (2. 4g, 25mmol) F= L 7K F XK (100mL) A A
BIRBLA L FRG 300ml ZFBRMT, FFRESHAE 100C FHHA
RERAERE RRZE, BELRKERR G &K, B R T X (50mL)
Ao 57 BF (100mL) 2ok, vA g b5 2] 7. 2g 3 & & K. 9 KB i R (R
JLE 10) #= FD-MS m 62 h k64 (14) (I F:94%) . A5 A FHRE
B 1 AR &9 44 T K4F NMR 3,
AR FEHAB 11 (bé-4 (19) #94-2R)

AREAT, ¥ 6,12-=:2 8 (3. 8g, 10mmol) . 4- (=2} FRAEK
) XX MEL (7. 9g, 25mmol) . w9 (=R A ) 442 (0.17¢g, 1. Smol%) .
X B 47K & (30mL, 60mmol, 2M) F= ¥ 3K (60mL) Ao N B| R AL A % 4% 3% 84
300mL ZHURMT , Fo¥REAWA 100C FH I MBS R, EEE T K
Z G, BEFTRKERZHH[AK, MERAF K (50mL) F= F B (100mL)
A, AdFE 7.3 XFEHRK. HREDL M EFELE 1DH
FD-MS M 52 H4a-4 (19) OkE:95%) ., A5AFAREHRH) 1485
& &4 T K45 NMR 3%,
FE A 1

k3B A M (Q5x75x1.1mm) L R BB ER LR (B
F:1200m) . BB AAMBE WV HLEEHRELEARTHE, FK
AR ZTRFRIZEF.

AZEHONRE, BRAFAMERAETRENE (FE: 60nn) #
N°, N?=3R [4- (R A RAE) XA, - XA /A4, ¢——F, AH
EREEE (FE:200m) &9 N, N, N, -9 (4-BEE K ) -4, O-BER A, 4
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&L LR R AARAR 10, 100-3[1, 12, 42, 17] =B R-2-%-9, -8
BAe Lo (2) FEF40:2), A HBARELNE (BE: 40nm),

e, REAELTFEANE (BA: 100m) 8 = (8- X -8dkiRk) 4
48, MEBMA AMERANE (BA: 1nn) Ffoss (F&: 1500m) . AL
4E/4ERE AR, Bk, ik kA AuBL B4,

S AN R T R R F G EL B4, £ 6VaILEfe
10mA/cm’ 9 AFE TREINLAHTAS 410cd/n’ GRKIEELH K
¥:45Tmm) B EXRK S, BAEREKER (DC) T, F 500cd/m’ 454044
7 T4 RGK BEL B4, KXRNFRAeTE A 2160 B,

5 b 2

FTHEAS 1 9EF, RAATFRALESY S KEBWLEH (D),
vA By st4lig B A AL EL B4,

Y A Aed R T R KX AR RGP BL B4, A6 SVELE
Fz 10mA/cn’ $ AT E TREBLHMNTHEH 596cd/m’ R KA LS4
HK:463nm) B EALH AR EXENTRAL L& 1 AB LG F
KE4 X EL S48, K AF X FAntiE) % 3880 N6t
g4 3

FHERAH 1 GBS, RALETRALSY 1) KBALESHQ),
vA W sk i 8 A AL BL B 4F,

4 Al BT R KA R R A A BL B4R, £ 6.3VHLE
Fr 10mA/cn’ ¥R RFE TRARINEMEEH 594cd/n’ GR KL A
KK 4 B ERLS . SELEARNRTRAL E£E4 L FaHF
NE G R EL ZH, KRAFRAEA 4590 ) r,
s+ b6 4] 1

FTH RS 1 RS, RANETFEM 6, 12-N(CEXER/RL) EX
AS4 (2), vAdsbdlid A AL EL B4,

GG ET R K XA R GAEL ZH40, £6.2VHHLE
Ao 10mA/cm’ 6§ BRFE FTURBN LA BEA 3llcd/n’ R AEMALH
EK:4SInm) B EEREMH. BELE#RTRAL LG 1 AMGF
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200610143683. 1 oM P FE19/19m

AR X BL S48, LAFRHEFE A 1000 ) e,
Ik 5k A

Q.4 A B R A HH AR K AR A BL B4 Aoy A AL BL B4Fig it
MR ERRAB| R BRFEAGENTE., BHLRIZEHBE
Fe A KERAFS, FEKNAZAMAANTESEERS L.
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