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TEA YR, 2,3-Usto| =AY E, 2,4-tdlo|l=FA T E, 2-mE-5-dddeF, 2-FRE-3-AlojxTg
F, 47tE2EA R e, -2 AU E =Y es, 2-ddYEE, -dldEl s, 4-9d9EE, 2,6-tHd
g F, SHERI YR, 4-HEATYE, 499 8E, 4B EAYE, 4tert-FEITH, 2,6-U-tert-F
dyglw, 2-wddew, -oMEER®, 4-cEagE, 2-7t2E5A4 8 E, 47282408 E, -l dT

g5 59 FHES A2 & F At

R, olntEE, 1-Hg-olutEE, 1-od-3-dy ondEE, 1-Teu-
oMtiEE, 1-84-3-udolnthEF, 1-vg-3-SolnTiEE, 1-vd-
mzg)olntEE, 1-59-2,3-UudelndEs, 1-08-2,3-t) vl
itk

w3, 1-dE-1-mE Y e, 1-

i=]
B
3, Asddy, olaFsdy 9 A

EHES A2 § & Advk. a8z, NN-gHEsEEE, N g-N-vg
HEYE, NN-HAdEaEgs 59 AEES d=2 & & Aok, =g, FA4 F7) A03/005076%, T A 7
5 v

A103/0975805. 0] 71AE To|RE, olnES

= oM, A3 A Fole, Add A Fel
o], QI FEsh= Sﬂ%ﬁ<§%@%1% AolA As7t 7 AWAAZE Hes whgbdska, Al3w

M goleomA, Edidsay, EdUEsay, EYTzasay, Edrdsay, EddASaE, E

pud [e}
gEdeay, 985, A2ddE(chromenylium), TAFEHF(xanthylium)S A8 5= 9it}.

(o] 255 7= Fol)

O

ceorr

Fole oM, o 59, (n5-AZEZAB D) (n6-EFA)Cr , (n5-AZzZAEl] o
9)(n6-222)Cr ,(nsﬂgiﬂﬂﬂﬂéxn&kﬂ%%éﬂ@mf,(m&ﬂ%iﬂﬂﬂﬂéﬂnG?ﬂmr,
(n5-A1Z e ol d)(n6-vALd)Cr (n5-AlZzaAeteld)(n6-AA)Cr
(n5-ZF2d9d)(n6-7u)Cr . (n5-A8d)(n6-FH)Cr , HlA(n6-HALa)Cr , HA(n6-2AA)Cr
H2(n6-F)Cr, HA(n6-EFDCr, (n6-EFM)(n6-ZAA)Cr, (n6-FH)(n6-tbzeacr’, ]
2(ns-AZ2zAeeld)er, wa(ns-E)er, (n5-AZF2AeTd)(n5-EFedd)er L (n5-A
gt d)(n5-Add)cr 59 Cr gEH, I (n5-AIFRAGN D) (n6-EFMFe , (n5-A2
2alet o) (n6-T2eFe , (n5-AZEA)eld)(n6-1-MedbzdadFe , (n5-AZzAetr)old)(n
6-FuDFe . (n5-AZEeiold)(n6-wAbdFe , (n5-AZzAeeld)(n6-sdFe , (n5-ZF07
D) (n6-FFe’, (n5-AE)(n6-FeMFe , W=(n6-vAbdFe , Wa(n6-A2Ad)Fe | H2(n6-F
WFe’, Ma(n6-ERFe’, (n6-5%)(n6-2AMFe | (n6-F4)(n6-pZA)Fe’, (0542
ZAE e, HlA(n5-Ad D, (n5-AZzAE oY) (n5- 270 e’ 2 (n5-AZ 2]
D) (n5-duld)Fe’ 59 Fe shg=o] gt}

(ol gole)

B ongol] Agehs A goled dislel AWath. goleomal, B ¥ goleold ofmd Aol
% H3, o5 59, F, Cl, Br, [ 59 &= o]2; 05 Cl0, 5 FS05, C1S0;, CH;S0; , CllsS0s , CFs80; -9
HEA o) LF; H0,, S0, 59 BAF o] LR HCO,, (0, 59 B} o] HPO,, HPO, , PO, 59 914 o]
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F: PFs, PR:OH 59 9= Qlak o] 27, [CFCF,)PFs] , [CFyCF.CFy)sPFs] , [(CF3),CF)sPFs] , [(CF3),CF)PF,]

[(CF3)2CFCF2)3PF3] I;Ll [(CFS)ZCFCFZ)ZPF4]_ %‘9] %—/J\—ﬂ' ?:'_]‘7?—'1 %g—g—i ?_/1\__ O]%%; BF4_, B(C6F5)4_, B(C6H4CF3)4_

. AICl, ; BiFs, SbFs, SHF:0H 59 Z20 2 OlE|®Al o]|&f Wi AsF, , AsF0H 59 Z=2

v

)
&

FAE A GAR f7] gAERY A Az A7) FHEiel A

N

PFs | PF5OH_ 5o ZFE QA o], [CFsch)sst]_, [CF:aCFzCFz):sPFﬁ]_, [(CFB)ZCF).%PF!S]: [ (CF3)oCF)oPF4]

[ (CF3),CFCF,)3PF;] H [(CFS)ZCFCFg)gPFq]i S B4zt 44 ZF0 2 AAF o] &, BF{, B(C6F5)4i, B(C6H4CF3){

%]

5] Bk o] &5F; AICL, ; BiFs, SbFs, SbF:OH 59 ZF 0= QIE]Ral o] &7 7} upebA s},

R o] weE ol BgEel QoA A Folew gl Soleo] xS 5 @AHA @AW, PF 5
S RS 1A AL 5 U= A S84 SARRRA A8E, 571 L e E AL A5
717 SAstel, % f7) QAERYs Add 3] FEske A6 Solew 2FAL W, AN At b
& MAARA F2ZRE Fol 2 PRy, PROH T 7= A ol2F: B4, B(CF:)4, B(CHCFy), 9l
BAL o] 27, SOF;, SHFOH S ZFo= QHEj#at o] 259 %3, obdelya PRy, PROH 9 7= <

Ak o] By, B(CFs)s , B(CHCF:), 59 B4k o], SbFs, SbF:OH 59 ZFo= QHEJ&AF o]2HF <] =
gto] npgrxala, =R E ol B(CFs), , BCHCF), 5o BA4F o] 27, SbF;, SbF0H 59 ZFo= oF
ElEat o] 2Fe] 23, obdelEd B(CFs)s , BCHCR), 5 BAF o]&F, SbFs, SbFOH 5o ZFQ & She
i ol eRe gl tg vt

FAHoRE EAIIERE o3} ShFy ¢, EUdERE ol B(CF), &, NN-tireolde
F3b SbFs o, NN-tll"obdelwat By, 9L o E 4 vk ol RS, @HoE AgHE

Har, deojo vER 2% olds EdE=E A

A7) sk #EA e, AY Ee AAE FEce vEs /A o HY, 5933 dAEA FAN, W
Foe 7N E obvlold stEulE, Eledel o] wigHetn, oF 5w, e duka (la)~-(7a)2 BEAHE
F2 T2E 7= Aol v st
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(1a) (2a) (3a)
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|
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R N _R R\i ,1] R R s R
R \ /ROR R w
R RR R R RR R R R
(5a) (6a) {7a)
2T, Ari~Arg, A7 5840 E BAag 2~30719 ol e FHHE ofdr], EE X3 e H[X| 39
obda7], FHEHZ ofHU7|E YERATE. oA7|A, ofH7IE WEE ©3l FAEREH 4 4R 17H—§— AAG

)

Apgroln], el of

l

L

712, sHZ 925 7= WEE SIgERRE 4 92 E AAT YA, B
S et RS 7b7 =dx oz R, —0R, -SR, -0COR, -COOR’, -SiR'RR T duka (2a)~ (da) (g,
R~Re, 42 94, Bhad 1~22709) 74,

A = B dZ7], e EAS 2~30709 o] wmE
2 old7|E YY) S YeRdTh. o7, olddlV]E WEE el FARRH £ 92 21E AAS 9

A4 2E AAT Aol X
e AAT 71 epdr.

olm, 3H=E ofHAV=, HEH=E dARE A=
= 7R T, 72 A U ol 7= VIESEH, Ul

fru
-z
)
o <>

4y e
o
o
_>|i

EE, B ounel gold ek £E4 HUES g%, Huge] BdA FeW mi Leudel ol wy
sty me, Tovl i feluvie o] Qo EAEE W us wgehs Aol wetAat

TAr,I\tlArzj— ﬁArrN—Ars—lTl—Ars*) Arg-r‘\l-Arw—Arﬂ—r\ll—-Aru
Ay Az Arg Aryy Arig

(1a) (2a) (3a)
Ar15 N— Ar16~Ar17 %Arw—l‘\l Arw—-t\‘l Af o= Aly,
Argo Aray
(1a) (2a)
Aroy N Aros—Arag— N—Ary Arog Arg— N Arza—X——Arzz— ll\l_AI‘u
Ar35 AI‘33
(3a) 4a)
Arg7—N—Arg— Afas*T*Al’w_Al’n
AfAz Arg3
(4a)
ArM N Arss Ar49~f\‘l—Ar50—Ar51
AI\Fsz
AI‘47—N—AI'43 Args —N—Ars4
(1a) {1a)

Arss— N Arsg AI'G1—T\IJ—AI'32—AI’33
Af57 :Trm
Af5s /Tf ]
59-N Arga Args—N—Arg7

(1a) (1a)
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[0107]
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[0111]

[0112]

[0113]

SES361 10-1769836

O OO OO0 O
J 0 30

_ArmT“AHs"x _‘A'n_T_AHs —Arg-N—Ar g— A —N—Ar,

A["'s Atzo "5‘*"13 Aryy
(42) (3a)

/Tr Aryg Arys —Ar,rrIl—Ar,,—l?l—Ar6
R N R R ,\“ R R }\Il R P|J7 Arg
S A KK e

R R R R R R R R \R

(5a) {6a)
RS\ R s S g

R R R
(7a) {7a) (7a)

A7) A Ari~Areed, 42 E8H o2 A 2~30719 oldr] e FEHE oldr], i X8 E H|X
3ol oldely], dHZ olHHU|E Yepi. o7|A, oldr|e WIS vl TAZEE FA 4x UIE AA
gt x| SHZ oldr|E, SHE 4AE A W 2 2

3 4 5

= RS LY. RS 7247 =gd oz R —0R, -SR, -OC0R, -COOR’, -SiR'RR = ouk2] (2a)~(4a)

il

Agolw | FH R olHA7|E, dHE AAE T BES SRte R NE AAZ dxpdo|tt,
X2 A7 R 2, 4 922 Ul o4 /A= Z125H, Ul 4 942 F7IE A7 715 dedg. Y=
37kel A&71E vetlaL, 7= 27ke] ASE vEpdth ERE x=, 1 o] AeE yEhdit

g, A7 EYv e Sflavs SSEE WS 8, U o] " Thed AE"E A= A
o] v slth.  of7|A, 7] "FF e A", T eSS doFlozH 28 o] FA} Alo]of A
s D de= Ao, ofsk, L AJAIE Aol diste] ARt

A7 % 7Fse X EAE, B O 2SS HHE Z1(dE B, vdY], opAEd Y], REd],
o= ™ 7], olmdYo|Ey], ofmdelul=r], wWEAHY], wWEILYo|EY], wHEIHoln=r], o}z,
&4 7], vidolH27], Hjdoln| 7], FF , AZ7] 5ol 9dg), A2Y%(small-membered

. AZFREET] EAY], SAEY], gAEs], o3 dy] =]

%), GEI], GEY), EE ASY fEAS 5& dz 5 4 gt Ee, A%@ 7] 9, oz
HE Aot ohu= ARl PHo| sbsd o £ BE o18% 4 Atk oF BW, o ZH 7|9} oyl
7], dlzHEo)e} slol=R ] So] zReldn Atk FH @ AT 2AE, 53, SARI), oFA7),
Hd7], wdelel o), okmddel =], MEAdel=st wedel wAA WS wFAs, A}

=3 vt sy,

Ea, B o Yojdel FAES FHet Fe mr Lelwet, Samd A, 4714 540 24
A, 7] w2 el slol, 7] ob™A], el ol™AY], L Pr] AWHOE BAHE TEE FEY
W welzA s FERAGE B0 o 49, IFPARE, A, 2% b IdrE FEHAE 9
S, ol5e) 70l PR AL wRA, oF 5W, 2E4S W 99 FEEASE Ak Ed, 2 oy
oA AFgels Zem mE gmn, F Fol 2AE A, deke] 3 ol4olghE W

B AHgEE v, EREXE, 93 MEd, HEERdY, HEGso| =2t
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[0115]
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[0120]

[0121]

[0122]

[0123]
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SE 536 10-1769836

A, o &, AdE, JAE, APAPAE, fAEY o, opAEd FE | opHELE o]d, opHE4E n-
9, SEA oY, HEN n-PY, yHERE, ofd Ansy opuHelE, olEA MY, Zewea Hd,
i

=4
Axsk g, Wz ", Mz wed, Wzt prddsdde, Oddd, N N-HugEge s,
NN-tH e Eetr s, ddAZeRMgHESY 5 o2 5 5 Atk o5 o 13 BEow A
A% W3, 2% 042 ool 2F L gz AgHE ok,
(v]0)
o8 HFBL, A 554 FTRL 100 AFFE RS W, 0.01 AFY U4 50 PRI wkEASL, 0.05
AT UA 25 PRI U5 vhEAs, 0.1 AFF WA 20 AT MG LA, o sgEe )
3 Hlgo] 0.01 WYY vivrolw PE Aol Ask wsb dolAA %a, 50 AYRE ZdeH TE A
At Aol T
o HFES FF ANAZA ST W, FEY ABNE AL FFR 100 APl distel, 0.1 AFY
WA 50 ABRAE whgrelth. 0.1 ARY lmelAs, FFel W AdEA gow, 50 AFRE
A, Bl AgEE BAZ Q. 2em, o F[EE FH ANAZA AgeE FE wd ol
A, tamoz F32 ANskE Aol HaA s,
ERCEREES
o8 HFBL, FF A A4 F8A e Fokn Ak o5 WEOoR AgHAE Wi, B5E Y
gl Ak, Ee, Bouge Wl wel FF AL A% £8AE £gE "o £@, e v o
A B L= A

2 e f7] d9ER Fupdldls Axk(olsl, "#7] EL Aaxekan 3=, Al B R A2 ko] 2709 H
Fol glem, WA Al By A

B owgel AL Hge] £7] BL 24E, A%@ B wdel 47 d9ERYsg Ans 949 F(ld, U3
oela & ST Je)e AAE AL BHom @vh. B owdel 47 KL A4, WaE, FUF, 43I, &3
e FHlstn gom 5w @gu4 @x, 43 F4F, A4 795, 4T FEE A4 255 59 0

WYFo] AgSHE AREAL, ARA SgRoldn Hu, v mt SYuvjgs =, WSy S8 A
& Jbsdtth. 3Y WL olgRt ARK SPBRAEL, AU, Fekd, FHA, w}am, 92wl A
& AxlE EW, 2o, DL F), BFvE FAAE B, Ed2@-s RN EeLE) ST
(IID(Alg)], 284, 059 FEAS d= 5 5 dvh. 37 22 ol§shs Fgv] Tt Surzie,
EETLd,  EANL,  FAAGLIGAG),  EDIMECK),  Eed-dxgeor
5%

z
|, EF-Egudoll g3A, R o5 FRAY EF=S wtEAsH o] &8 v

- mlm

B, A2 §7] B 249 TEFHE S8, 9% 47] B 2] ANE BusA B Ak A% §
BL aAelAE, Q38 ulel ouAme ohyeh 43w gue oUAE ookt Aol Absdel, Uy 31
S Yo 2E 10097HA] ol Aol 7FsshAl Hvk. Q1F f7] EL aAbdAlE, A3E& dle ETE
Mo} olelF Fol FEES EFSE 34 AAA AF AR, SAE A ERFORA AY WY
ojFoldtt(M 53 i 3~5 FHx).
naEste] IHAA, EFF AF AEE AMEStE Zlo| upgEA s
Egehe F5 3 Fol u}w A 88 5 AT FAH
, = 3= Flr(pic) [o]2]F (11D Blx[4,6-UEFL 25 d)-9 Y
ylolE-N,C 9 e do|E] | WA ug = Ir(ppy); [fac-Eg2=(2-mdIgd)olglw] (M58 +4 4
%) T Adachi et al., Appl. Phys. Lett., 78 no.1l, 2001, 1622¢] 7]A% 22 €3S Pap=
(btp)oIr(acac){bis [2-(2'~ L.L[4 5-a] El"ﬂé)-’iﬂﬂﬂ] O]E-N, (3] olglw (Aot EWO|E)}, Ir(pig)s [
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E9, 7] F 2AlE, AY FLE, TG FLE, 1Y FLE, 23¢ £oF, Wgddes 9=, Ads
W, GG, wY dolos, HYF Fo 4Ue AET 5 Atk E, A AHd AL, @ Felel= 3
olb 9B UlelA W 4 93, 0~+300 T L% Wel, wASAE 20~250 T, B whEAAL 50~
200 T, 4 R AL 70~150 CToAlA AAE F odvh. AL FEE A wgel A4E S gl
gk RS o BAZL QolAl, #7) BL Aol £ol AstEh. meolA, $4 el f7] EL &
A8 Axs] 2oel 2. E£9, X §o 2% wse, A Agvem @ah o], #7] KL 2749

A7) wske 98 v,
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) EL 2ol MM HwWs fgHs e ol WA Wy 2xe sbgs £W, AER
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W, AAG el wetelE S 2bF 2w T ST & Q7] Wil wkgha stk

WA Y 2A4E PASE PHOEAE, FAZME 9Y ARD W Y GehiE Ao 2ddnz, 2
Fol g ARE ARgEte] g g FAjo] WFAA ZARE)AF RN M wS A3 gt
Boeo] wgAle] WHORAE, 53 dAEE A ohu, A, %4, Ao phe] WP I HIL F
ok R, AN B, F2AG eAAN ol BA BAE o83 2 WY Iy Y FHAE AL
= & ¢ vk EF, wEAe) Aloj=, Q1 AR TR S 2ATeEA FF 5 Y
<EA] 22, 29 AR, FA FA>
ool A A, dAsd 2 ¥y 7] EL &%E g AE 5PoR sha v
g 59, A5 ARB)E Z stael visshs 2AEA, & dge] 7] EL &AkE ARE ey, He &
SES RO
el Aol, vMEYLFom wAH A6l o8 Al WAn AN 7] BL 248 AW P @

I
Tohs dEB mEHAF] v, HATHE) =,

e
& e shuh E QA 2B S A s

FEE geaAw £4 sagel A7 gonm Ba 5o mAC ASHT. FAEHE, TF AL 3
AR AoWARE, e w4 S 92 & gonw, uFEIe taZdelgons AsHt,

R, woune] 29 AAE, %@ B Uyl 47 B 242 @ AL Sqow du Y. =@, B
wyel w4 AL, 29 FAS, BA FHoRA 94 245 FHT A 5PoR Hu vk W=
(WA wg FEA AET B e 2w ARNE Ageln, A FRoRA 94 A% A8 HA
AR, & N4 wA ANZ AE "k o] FAe, FA 4Y HA o] glojA, watolEwe ¥ wye
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st g weS I 719 Fol EFQ:olHEA oE4: 1Y EF Sujo] Mog#s 1837

AA ) eta, ARS AP, AR AT UW-vis 2FHEH] glolxe] &4 F(Amax)Y FF%(Abs)<]
A

MZA F : Amax = 383nm, Abs = 0.228
& (%) = Al 3 Abs/Al8 A Abs*< 100

= 0.228/0.229>x100=99.6
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g ZYolE Ao 719 £2F 180CE 3+ 3 o], ¥ Hluld 33 FUd Ao w JuEs =AY

2 HAFE 1O, 87 ol BT 5T 8T A oot BE AN I3} FAF PPon Ahss =4
O

[B]uLe] 6]
g ZYolE Ao 719 £2F 180CE 3+ 3 o], ¥ Hluld 59 FUs Ao JuEs =AY
=
3 1o 7} o] eES AREste], 120T B 180TCelA s Hrkgk AdE Akl O] wE
ol SIFES AHSIS W, T 2FIIY HAE AHEAS wno, A2 @t AdFHIL e A
S % T A
[¥ 1]
- 120C—10min| 18 0C—1Omin
e SO TAUS(%) | o TYU=Z(%)

2LAL0] 1 99. 6 99.6

ALAL0f 2 99. 6 99.6

&LAI0f 3 99. 1 99.6

AALON 4 99. 1 99.6

Hl ol 1 5.2 99.1

Hl ol 2 5.2 99.1

Hlwol 3 0.9 12.3

Hl ol 4 0.9 12.3

Hl ol 5 65. 8 95.0

Hl ol 6 65. 8 95.0
[ A]e] 5]
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o] opAEAL old &H(100u) S EFF =X &4, 3000rpneZ F 7% ol 2WAESGITE o] F o] A
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TR, dolXl frE VEe M SV e Fria, 7] EES Aol Ba( 71 3mm), AL(H 7 100nm)

A= @4 5, d7] AgskA @i, Ax A4 &4 Tl 78S olE A7, 0.7me] FZe] ol 0.4mme]
7]'—FE1NEL(C0unterSlnk)e G FACHIE) FEok 110 HEd #e 718, 43 AFA 4= AHest

of AP emA TAS Pk, v T2 nEAE 7] EL 2AE Az, oF9 diL T,
A2(25C) A skl

o] §7] EL &%te] 1102 %2, AlS 3o dho] AL <A7bat ub, ok Vo)A S uago] AT, 3
= 5000 cd/moll QoMo AR FEES 9.1 cd/A, TE AL 4.9Vt E, 41 Eyoz, AR UL

13 mA/em’®) AAFCEER)S A7Fet], 3= Wk AJ7HS Z3 uh, 340417k0] St}

o] FPE 15 o] IFE 308 WA H o9, BT AAd 5
F7] BL 222 Azxset. o] 7] EL &2Ae] 1108 4 AlS &
A mA el BEHAT.  HE 5000 cd/mol elMY AR EEES 6.9 cd/A, TE ALLS 5.9V3Th.
w3, 9 SHoRA, AR WE U aA/me AUREZ Artstel, A= W A%e AT )
70A1ZFeIATE. AATe] Bell HlEl, E Hste] Ea, F= wizh AN A #Sket

[ZAe 6](7] EL 2AF2] 54)

#7] BL 7o) Az

ITOE 1.6mm %o= jE|d3k F] 7| o, st7] o= yehdl shgtE 1(3.9ng) % shek= 2[0.6 mg, TF
HE BxFE(Mw) 247,000 Mw/Mn=1.65, Mne, 437 2AZFS Jed]s E240(1.2nl)0] &3A7]3, s7] g
gaow RAHE T3 JHAAN0.45mg) 5 oFAEAL olF(100x)0] &3HA7IAL, o]EE EF ENs,

3000rpmo. 2 2~WFES T g S olE AolA 180T, 1083 71dste] AsiAA, A& %
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S& AR
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H
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Q 0
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Stet= 3
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LiF(2 7 0.50m), AI( F7] 100nm) o] Ape| = Fabste] 35S P83t

CBP : 4,4'-H| 2~ (F}20IE-9-Y)-H] A

Ir(piq); : EFA(1-vdo| AF=d) ol &

BAlq : Rl (2-mE-8-dto] =5 A Fm e ) (4-H | d &y ) 7] g

Algy © &Frg ZHA(EY2(8-sto| =5A A m e UE) 47w (11D)

A5 JY 5, d7] AgskA ¥, Az dax 34 T 7Rs cﬂ%*lﬂﬂ, 7mme] F-ekzraE] flol 0. 4mme)
7HEEAAE A4 BA FElsh 110 78S, FAsA dFA FAE AREstel HFAHoEA BAE
gato], tF Fx 1A F7] EL AAE Al xE8l.

o] -2 &&% W71%, 2e(25C)A Bakart.
4V ]}\1 7@/\14 tﬂ-sﬂro] kU ] S
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TR, dolXl frE Ee M SV em Fria, 7] EFS Aol Ba(M 7 3mm), AL(H 7 100nm)

o Aew A% FAs

A% 94 F, o) ALEA 23, A% A2 84 Fol 21g o FAZIT, 0.7me] FA2e Felol 0.4me)
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