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Ae W7h] ABAE (Cu) (520 FAAT. of WEe], {7 FLAGDAE, e FA FAD w7

AF7E ALsA 2. ol wah, 1= Y 7IF F¢ A FUIEEAAGH)E BFA = Aol Tk

n

%62, % 49 HAGANA ASE TF 119 gFre] Q8 el BAEG. TF T 7199 A
3ol dallol ola 47] Fxe) FANES HFAALT. E 69 EAFA(60)E 3
A R6DolE, ol BHE PACTE T = §715)8 nisy
(62 FASHE AREA, W5 & L A8 Fhot Ash Fase %
Hel o8 ¢ r5e) 4 How YYFOoRM, 249 I Yo A 3
AT A, A deE 5 Fehxek VDY EE S she
Avrstan, sEd A Aol A6 FART thed, Zepzn
200Co1 49 exmel A o g delEee FYstel, A= P
e,

o

o ol
O

ot o

o o
olN
L
oL
~
(@]
o
=4
&
—
o
oL
=

e, o WMEATE) el =l AFE6)IF 2 AFENS MAFOZA T F TRAHE)E
AAgrozM, = 5ol bt gl wheh 2o F2S FAdth. theel, of TF TA%68)) el dan
(69 FHAD. oo, AHET(AFE)(T0)L, FHOE o Fold /T FaAE FF(TDH &2 A
SIGURIEES L B ki)

o FF(TD Ao, BE FL BF A71F(2H, I £AZ A3 G od, TAFA60E 9L
G QT olw, f7lMgARY d5E U] S Al BEZ(HF A2 BEF(5)E FHE Bk, 2
wye) oA FHES ST ] BAYAE TF T oa, wE2ele AR FAN BANE 4
& EA7F 7bsa e,

719l ARG QYolA, AA Ao = AHA 21, oyd AoAxAE GAA A=

EW3LA
71, MIMAAF, a-SigH sAAAE golsiA 82 & .
(A=)
o], AAES HZ3l ofol B WS ASHA AWt agA T, B gl o]Z 5 I =
Zo] ot}
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[0090]

[0091]
[0092]
[0093]
[0094]
[0095]
[0096]

[0097]

[0098]

[0099]

SS50l 10-1155944

(%ﬂ]—/g oﬂl) oﬂ}\] pjrb‘]—UNO 20] ‘(S]—/\é

et B home
[2] .

{ Toluene+EtQH
[7] [87% yield]

C'Hc; S005680540%

[8] [36 % yield]

[7] + Bl‘l

[8] F O )é Ni (dPPP)m7
E;N / Toluene

[9] [53 % yield]
: I3

_ 2Bs FeCly
LS S e p s e a8 2 by

[10} {76 % yield]

Pd (PPh),
fo} +2p9] —m—-»

Na,CO; aq.

/ Toluene+EtOH

C e [68% yield]
Exemplified Compound No. 2

(1) 2000mle] 37 Fep=o), olate] Aok B &ulEs Fodr).
g3 u=A4 [6]: 20g(42.2mmol)

2Bz [2]: 39.0g(101mmol)

EZ91:600ml
o] ¥+-2-:200m1
oo, 88 898 AAEAVIE, AoA uEtstHA, E 200mldd SHAUEF 40gS f3lstolA] Agh
FEAE qbE g gis] Fstsle] HIMT. o]oiA, HEIA(EFIHDE MJ)J—C%E}H(O) 2.4g(2.2mmo
D& 2 95 & H7dn. ohgoll, I 83 §9& ARofA] 30 wwkek &, 77 CE F$&3ka WA, 5
A apkEY, dkg 8 % O kg 89 {fUSS EREROR FEI FeIMMUEFeRE Az,
I s Agetel A A F, UHAE Aggr 4 A- ﬂivki:ﬂﬂ(xﬁﬂ L. i/ EFd =%
S = A gl s, EFoW A (7] WAAGo A 29 4g(FE 87%)E DU

(2) 500mle 3+ Zg}23ol, =
whg gl 5TE Wze ¥, dskd 0.1g (0 Bmol) & 1 Wg §
A 4.4g(27.3mmol)F} FZZE 50mlS

=599 374 [7] 10.0g(12.5mmol) ¥ FZZE 200mlS FH AT, ool
doll H7hek. oS, 2 g 8N
3k

3 S BT, W F2 P, 0 W 899 47138 FrzEesn
Faln, HoRN UEF FEdoz AY T, PERMUEFoD AzYvh. W gl Fuw

‘il‘ E . S
F, UvAE Qe A A% azeeade () 4o e/ ERd £ uD= 44 ol o8, duze
=707 374 [10]S WA FoZAM 9.1g(58 76% )= LA

(3) 500ml9] 37 Zet~Ad, ZFodA 3=A [7] 10.0g(12.5mmol) 2 FEEZEZ 20mlS FYIAr. thsd,

_16_



[0100]

[0101]
[0102]
[0103]
[0104]
[0105]

[0106]

[0107]

[0108]
[0109]

[0110]

SS50l 10-1155944

e gols 5CE Wzkek . 98" 0.1g(0.63mmol)S 1 Wk
2.2¢(13.8mmol ) ¥ FRZE 5ml e & g
o35l A, 8AIZF wukgic), b
UEF FfA0Z NASZ T3k
AdazetE (AN &gt/ =
MAAR o2 4.0g(FE 36%)S AU}

tlo i rL DU

(4) 200ml9] 37+ Ze}2=0, A7) RxeB2RZ20d 33A(8) 3.0g(3.4mmol) ¥ EFA 100mlE FY I},
ggof, e s ALELVE, AoA nwstd A, Egeldolwl 2.5ml(18mmol) 2 (1, 3- ﬂﬂléz
Y-y E YA 0.13g(0.24mol)S I ¥-% Mo H7}g u} oo, 4, 4, 5, 5-HEGHE-],

ﬂ
2

obo mlo

2-t] LA H 22 2 6ml(18mmol) S 1 HHS of 23}l ﬂﬂﬂ , 1 HES £NS 100TCol A 5AIZF ik
Pk, Wk TE F, kS §99 {5 oMHEN dER FE5I FEIAUEFoZ AxY. SuE
Aetstol A SHaket & U gE Ayt A ddazetEad (@) S i/ g3 23 guhz AA g
of oJsf, RuvUyFZFod 334 [9]S WAAA =AM 1.7g(58 53%)S AU,

(5) 200m19] 37 Zetx=o, o3t Alof 2 &rjE Fl3.

gz w203 3% [10]:1.0g(1.04mmol)

RedyEZ2od 3% [9]:2.1g(2.29mmol)

£l :80ml

o] €F-2-:40ml

g, v 894, ALEH7] 3, A2 wukstEA, E 1omlolA BAUEEF 2g8 8385t A
FEANS T g g AH3}sle] %ﬁﬂé‘iﬂ}. Olow, HEZ7|A(Edd E23)Z2E(0) 0.06g(0.05mmo
DS o w3 gdo H7HPY, oo, vhS SdS Ao 308 wHkEk 3 77T R Fostauia, oo
& SAE SAIZE wRkYY. RES TR S, 1Rk VNES EEEFOR FFI FFEINUEFOR

ko3 [e) )
. T e = T
AzFPck, 2 AdstelA 3 3 UmxE deEgt 2 ddazetEady) (A7) g/ B &
st guh)E A ol 9dl, oA FE NO.2E FHuA 9 1.7g(5E 68%)S AATE. o] dojzl 4
Al 3gENe.29 £EE, 99.9wt %o, T BEATFS 24880 tt.

(g4 o2) oA shghENo.39 T4

Pd (PPh),
30 @‘o YTyl Brw YA B Vacores

10} / Toluene+EtOH

OO~ OO SOrsr

[13] [36% yield]

O Ni (dppp)Cl,
3] + HB‘O]é Et;N/ Toluene Q"Q @'@ @'@ Q.@ @.@ @'@ B;%]é.

[14] [59 % yield]

. Pd (PPh),
(3] + 4] Na,CO;3 aq.

/ Toluene+EtOH
SORSACREACATSOATAORRAORTSORTACATACRESOATAOPTANE

Exemplified Compound No. 3 (48% yield]

(1) 500m19] 37+ Ze230), o5t Ak T &S Fqlalr).

il

REeaUuFZF2 04 334 [9]: 9.7¢(10.4mmol)

_17_



[0111]
[0112]
[0113]

[0114]

[0115]

[0116]
[0117]
[0118]
[0119]
[0120]

[0121]

SS50l 10-1155944

gugrz2od 334 [10]: 10g(10.4mmol)

E2ql: 250ml

o EF-2-: 80ml

oo, 88 &9, dAEH7IEE, A2AA wRketHA], B 200mld] BAIYER 20gS f3lske] 2Ag S
|AE A3}ste] %7}2‘;&4. olojA | HEZI|A(EFHAL E-T)ZEHE(0) 0.58g(0.5mmol)S 1 Hk-g &0
A7Fech, ofgoll, Hg A A2 308 wWgE § 77 CR S8y, SAIZF adtElh, dks 385
S, O Rk 8d9 {fU|SE EREEFOR FEI FFFAUEFCR Az, SuE AgdstelA st
T, UMAE Aegl A Agazetead (A Su): i/ EFd £ guhE HA el 9], BxE=E
REFU 6%A [13]S WA AH o2 6.3g(5F 36%)S AT

(2) 300ml9] 37 ZetAaze], ReB2RZ20d 6384 [13] 4.0g(2.4mmol) 2 =F 4 100mlS T, tt
Soll, Wkg §ds, ALFH7IE, Ao wukstAaA, Egolgolwl 0.5ml(3. 6mmol) 2 (1, 3-foadxx
FeZayhtEz 2 YA 0,13¢(0.24mol)S A7ttt thSof, 4, 4, 5, 5-EHEgHE-1, 3, 2-TSA R =

0.52m1(3.6mmol)& A8ket 5, w3 §oNE 100TAA 10A1F Rk, wke T35 5, F7]5S oA ERL o
g2 258 FoesiudEFeR dAxdd. Svie gstedd S 5, A= él?/]ﬂ 7.%:_ AdazvtE
e A7 Sl At/ EFQl S5 S = AAl el o, RavuEEFodl 634 [14]s 2w 24
S 2AM 2.4g(FE 59%)S LUt

(3) 200m19] 37 Zef==d, o|ste] Al 2 gujE Fd.
2 Z20d 634 [13]: 1.0g(0.59mmol)

RedUEZ29d 654 [14]: 1.03g(0.59mmol)

=74 80ml

ol gh-&: 30ml

Chgel, Whg 84S Aawsvieh, A2oA wutstEA, & enlolA SAVES 1.2¢% &3ste] AT 5
g o1 g &l Hste] Atk olojA, HEZY = (B E20)FEHE(0) 0.03g(0.03mol) &
a9k golel Ak o wkg &g Ao 308 wwd §, 77CR SR 5ARF widt W
TS, 2 NE g9 f75E FREFOR FEH FERIUEFeR dxgu. SuE AUslA F
B 5, yeAE At A AdazviEads Al gl S4/ER £3 &)= gA gl 23, o

gl AdogzA 0.91g(5E 48%)S AAT). 01 dojzl oAl BFE No.39 =%+
B A 33160] 9.
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SS50l 10-1155944

[0122] (§Hd <3) oA 3FehENo.129] 4

Y

(1] 1] 3] [65% Yield]

Ni (@ppp)CIELN 0. Q
(] + HB(O:i: o }O.B‘% N

© Toluene [729% Yield]
mem_, 55 o oo
TIREER a5 aa S 5uattr e RSO RASuss b ol N
[5] Toluene+EtOH [6] [32% Y1eld]
jg:ﬁ%s:ot vo g Pk
- 0 Na,CO; aq.
0l Toluene+EtOH

12 [56%% Yield]

Exemplified Compound No.

[0123]

[0124] (1) 500ml 9] 37+ Z&}2o], o]ale] Aok & Guj2 F3c),

[0125] 2-HER-7-QEFF 97 [1]: 20g(39. Immol)

[0126] guldelnl [2]: 6.6g(39.1mmol)

[0127] % (copper)¥-: 7.4g(117mmol)

[0128] kg 16.2g(117mmol)

[0129] 1, -y =294 200ml

[0130] thgell, whE &S 180TColA 12413 wwtg}, vhg T8 §, §hg &NS ofFstar, 1 vk R {7
S5 FRREEFoR FE8a, ool FFMMUEFOR A, SulE st FLE F, Ades 4
Adaznteada () & S/ EFA EF SviDE AA el ofdl], A [3]1S FHAARA
14.0g(F& 65%)S LATH.

[0131] (2) 300m1e] 3 Feh==e], H7kA] [3] 10g(18.1mol) 2 =54 100mlS FAATE. tholl, whg &5
A1k, AeolA arkabE A, Nildppp)Cly 2.0g(3.6mmol) 2 Egol"olwl 7.6ml(54.3mol)& B ATt
Goll, SuZred 7.9n1(54.3mol)S 1 ¥H &o] Fs & g SAE 6A17 7D BF. W
TE F, B FYsaL, 2 WS 8 {5 S oHEA dEE FEFaUA FEAAUEFeR AxY
o e AgEelM SR, urAE Ayt A APAaEetEa e (A vl iAol ER Jd
=3 8= A el s, JUZA (415 FHAARA 7.8g(FE 72%) S ATt

[0132] (3) 500m1e] 37~ Zeki=el, olske] Alof & &ujE FHAT.

[0133] I ZA [4]: 5.0g(8.3mmol)

[0134] HezrA [5]: 5.9g(8.3mol)

[0135] E5el: 100ml

[0136] o &g 50ml

[0137] teol, vhE s, AAaESTIsh, Aol wrtshEA, & SomlolA BIGEF 16gS &&lste] AR
i A I ?ﬁﬂé&ﬁ}. ojo14, HEZIIA(EL AL EA3)2eE(0) 0.48¢(0.42mol)& 2 WhE &
of A7HTh. vaell, wke & % stoll A 3A1ZF Rk, wkE FE &, 2 ukg &0 fUSe EF
dom FEd FrMUEFoR A, s 710‘0}011*1 U 5, Ayt A dHaEvtEadgy
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[0138]
[0139]
[0140]
[0141]
[0142]

[0143]

[0144]

[0145]
[0146]

[0147]

S=50ol 10-1155944

R g0 B/ETA £F
Ak,

(4) 200mle] 37 Zg}x~o], o]3te] AloF 2 Lu]E Eqlg)

S = AA el ofsf, BREA (6] @A AdHowA 3.3z(FE 32%)=

g3u-Z4 [7]: 0.32g(0.67mmol)

Bz [6]: 2.0g(1.6mmol)

EF4l: 50ml

o EF-2-: 20ml

oo, Wb 8dS ALFH7IE, Aol mukstEA, E 10mloA BAUEF 2gS §3stodA A
TE&NE Aslste] ARG, ojojA, HESY|A(EADEAA)FEHE(0) 0.04g(0.03mol) = 71 WHS 8-
of M7Mgie}. thgoll, Wkg §qS FFSlIA A1 Wty Wk FE T, I 9Hg 8§99 Tr71%—% =5
Aoz &3 FFIYEFoR AxIY. S5 #AgstdA Fdst &, UuxE A2yl 4 dda=v}
EaI (A g @i/ 2R 5 )2 AA el 9dll, dA &FENo. 1290 ofHolu| 15& 22
ZFUS I Aoz 0.96g(FE 56%)S AU, I AR o] FEENo. 129 & 9wt % ©|
w2 BAE 30040 Y.

(§Hd o) oA 3ekE No.99l §H4d

8%024% O +of- CHCq‘(IJBIq
(8]

[15] + HB,O]é Ni (dppp)Cl
N Et;N / Toluene
[16][60 % ymld]

Pd (PPh)y

Na,CO;3 aq.
/ Toluene+EtOH

[65% yield]

Exemplified Compound No. 9

8] 5.0g(5 7mmol) ¥ TEFEZ2WE 100mlS FY3
A, t-FEZ2To]= 0.56g(6.0mmol) % TYEFEE
< A27A AAE] FstavA 12412 wakrgoh, whg
& ERREFOR FEI FFIMUEFORE XY, &0
HAazmETd 3 (A &4/ EFA 8 &)= AA
GO A 4.5¢(FE 85%)= ATt

T EHae, ReHRRIFoY 37
o E}—%oﬂ, H¥° gAS AaEY7)8 0

e 10mlS FH3Hste] ArlEith. gL, Hre g
=

Z

(2) 200mle] 37 Zetsdel, ReH @R EE9 334 [15] 3.0g(3.2mmol) ¥ E5<1 100mlS T4t o
o, whg §9E, AAES7IE, ARdA wutslEA, Egddoelyl 2. 5m1(18mm01) 2 (1, 3- Wﬂéz o
rrxEYEEEY2A 0.13g(0.24mol )& T W&o HIMgvt. v3ll, 4, 4, 5, 5-HEZWE-L, 2-
teAtE Ze 2.6ml(18mmol) S A3skste] H74e 3 1 whg £AS 100TCA A 5A17F wwkgel. vk %g
5, 1 Rkg &N {U]|5E oMEA dER FEH FeUEFeR AxPn. &ulE 7S E
3 5, UnAE Agrt A ddaRetEad g (d)] &u A/ EFA 3 &R AA Fell 93,

_20_



[0148]
[0149]
[0150]
[0151]
[0152]

[0153]

[0154]

[0155]

[0156]
[0157]
[0158]

[0159]

[0160]

SS50l 10-1155944

yyZEFod 334 [16]S WA Aoz 1.9g(58F 60%)5 AU},
(3) 200m19] 37 &ehsol, olste] Aok Bl &ulE T
grar 2o 3% [10]: 1.0g(1.04mmol)

Eevus 309 334 [16]: 2.2g(2.23mmol)

EZ0: 80ml

o EF2-: 40ml

ogof, vhg 88 AAF7IEE, A2AA wHstEA, B lomldA SHAUEF 2gS &3t AlgH
TEAE Halste] H7FT, oo A, EﬂEB}ﬂ*(EEMIéi )ZEE(0) 0.06g(0.05mmol)S 1 HHS Lol
o H7MHY. tgoll, Hbg §AS, A2oA] 30 we &, 77 CE S8 UpA, 5AIZF mRkgYh, HkS
FTH $, I HbE 8do {USE EEREREE0R FEI FHAUEFeR Axdr. &uE AYstdlA F
ek & U E Ay A Aga=EatEadads] & A/ EFe £33 SR AA gl 93, 4
Al BFEENo.9E WA Ao 7 1.8g(FE 656%)S AT, o] FoJH oA 3FENo.99 =X, 99.9wt

9
%ol , 1 FEAFS 26020 AT},

g Zte A1ERAaAE A, oA, frlEEAte] A AREA, ofefel drgd gt

&= 20 aksk =4 AF(110)
"PEDOT:PS S(HIo]EEAIA], P AI-4083(F3%))

g3 40 AgA] FFENe.2A(YEFoU FFEE), dA FEEN.101(ZHEZFA IFFE(HTEA
2F:76000g/mol, John Wiley & SonsAAl) 2 Ir(Cs—piq)s

CgHq7

Ir{Cg-piq)s
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[0161]

[0162]
[0163]

[0164]

[0165]

[0166]

[0167]

[0168]
[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

SS50l 10-1155944

GG A=, FAROTE oste Ao AT

A, frEl 1Rl D S, 1105 2HHPHo s A9s)] &F=5(2)s F4r. o F=

Z 120mm . ohgol, PED O T:P S S& 2% FEW] & Aus] 4FFYFT(3)S AL, o o,

BETFUS(3)] == 30nmo] AT,

thgoll, dAl 33ENo.29 1.05H% SFd &q9, o] 35

pig);e 1.05%F% EF< &4 =AU, o 5

Al BFENo. 101 ¢ Ir(Cepiqls= 92 @ 7: 10] HEZ Z4zto] &g vk, o, o] £3 &AqS =3
Ll

FZEH o8] AEFUS(3) 2ol Hor FAgste], B3I ()& A, ©]

90nme] A t}.

oo, AFSFHA 93l Cslos HFF(4) foll As] AAFUSTB)S 4Pk, o] o, ARFYZF

(59 FFA= 2.4k, g, JAFSERAH o dFHFES AAFLZG) Ao el S506)S
2T 718 oA REE fE

AP, o W, F=o A 150mol Ak, vhEell, 2 Aste] wA=, 4
o dolar, ohad fr%lﬁl AR A, o) da 2& Hgor, frldFaAE AU

Ao frpdgadel tisiA, 47l 1107 A A=l dEska, A7) AlsE Aol Bl HEe)
o] z}%xj?;% IZbebml, A aje] whgpo]l A=k, 1 Ao CIE A= k= (X, V)=(0.65, 0.33)0]
At Tel 54 A= Frhe AT BeAeR, 2 548, 7] ELE

7]7}0]/\k CRADLE/\}XH)J =22 Azt 9 Aste] Freity. 1 FrF FAE, A AH(camera obscure) 3 =A,
GAg g7l 2 e 3ol AAR AR B3 Y] 37F A, Akl FedE R
eAgE TR s Alefsta, &, axe] AF-HE 54, A9-9E 54 % AG-AFSE dF

omA, %, Ao 9% FAEs P ALEES F4Y 5 vk
A7t A% ® 10 e
CRE)

Al glolA, 24 EFA SN TRE=NE, 920 70 1 tilell, oA #eENo.2 1 oA] 3}gENo. 101 ¢

Ir(Copia) = 84:15:10] HES 717he] BRdl G BT o] 9, oA13} g FHow F71UPrAes
AR, @A doin FrBPaAe] M AFALL Az, AL} AR 2 o] wgo] w
SRR, F7hw, o SR Ate deA A1 R BAARL T A%E E 19 e,

(e A13)

ALl oA, ZF BT &

Ir(Cspiq)s =59:40:10] H == zpzbe] =5l & Z3Heh o]9le, A1 22 AHow F7dFaas

AT, ol FA Aol FrPEFAA e A AFAS Avtetd, A1 vk R A A e] dago] ¥

SHAT. F7t=, o] FrIEF bl tiafA OﬂAllJJr A = } ok 2 AdE B 1

(Rl of|1)

Al 3}3HENo. 1018 AHE8HA &aL, EF<l &N TFEenl7h, oAl 8H5ENo.2 ¢ Ir(Cipiq); =99:1°]
= oAl 33HENo. 29k Ir(Cepiq)y®] &7 &84S Z3He olelx, dr13 e FHow {FrdFazt

A2, ol FA Doixl FrPEFAA e A AFALS A7, A13 v R F o] ko]

SHAT. F7tR, o] FrIEFaA e tisiA A1 o] FhgY. 2 AE i 1o dERdit

(Mol o2)

Al S}3HENo. 25 AREEA] @ar, 7 & FREEHITE, oAl 33HENo. 101 ¢ Ir(Ci-piq)s =99:1°]

L5 oAl 3HekENo. 1013 Ir(Copiq)s®] &7 &S E3He olele, dr13 &2 FAHow {Frddast

= AT ol FA folxl FrlEFAaA e el AFALS A7k, A13 v R 2 o] kol

il

a<)



[0177]

[0178]

[0179]
[0180]

[0181]

[0182]
[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

SS50l 10-1155944

B5HUT. F7hw, of Ul HaAel dalA AL ol Wrhth 1 A%E E 1o] vehirt,
CERE )

AN AEE AA SFENo.2 A, Sl vehhE vla shEENo. (A0 £ 9
Agstel 139%e] BERA g9 =AY, £3, YW F4 2

7F, vl 3}5tENo. 1 ¢ oAl #3HENo. 101 Ir(Cspig)s=49:50:10] &%=
AEL Adent, AN} Be HOR FBY2AE ARAG. o) 13
A AFALS IS, AL AR A wge] B FUR, of fI%FAAe HelA
A1 o] Hohsleh, 1 ARE E 1o Vb,

Hlal 8ok No.1

¥1
s P48 mye B
- ES H =0 3]
oAl S (ol BB | TE(Com | garm erEE (1m/W)
Plals 1 o1 (%)
No.2 No.101 wES) |
(wt3) {wt%) s
of| A1 92 7 1 - 4.3 3.0 1,420
A2 84 15 1 - 5.1 4.0 2,010
| A]3 59 40 1 - 6.3 5.5 2,600
H| w1l 99 - 1 . 4.3 2.4 850
] wofl2 - 93 1 - 1.2 0.3 &00
H| 2413 - 50 1 29 3.0 1.9 800
(e A14)

A 3, EFd Ao TREE=H7), oA 3ENe.2 oA 3FEENo.101 = 90:109]

ol

IT(CS_DiQ)S’% AH-&
HE%, oA 85ENo.29F 1019] £l

gk, olFHA Lojzl {rIdFiAte] ois)A =5
@5k, P9 WPl CIE AE AEE, (X, D= .
A A1 e 2 Bk T ASE E 20 et

(Rl 2L <)4)

A4 BEEN0.29 15F% BTN §AVL A3 WFFWE FAD olsl, A4s 2L FPoz §7)
wHaAE AR oA delzl f]u 2 QA7}s % 2



[0189]

[0190]

[0191]

[0192]
[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

SS50dl 10-1155944

o] IZEHJT. F7IE, o] fHUIHFaA A oA4et wEEVINZ HrhEY. o AnE ® 29
Lrerdt
(B3 <5)

of| Al 3}ENo. 1019 1589 ST &9
e Eav o=y Xﬂﬂ?-"“ﬂ‘r olgA o

32
wEE Y4 mEe] B2e
Z| o 2] % das QEZ
oA s o|A] kst elxlg & (1m/W) {cd/m*)
No.2 No.101 (%)
(Wwit%) (wts)
of| A] 4 990 10 1.5 1.5 1,000
o| A5 70 30 2.3 2.4 1,800
H| )4 100 - 0.6 0.7 830
H] »oll5 - 100 0.5 0.4 700
(el A16)

oAl A1 A ALE-E oAl 8HENo.2 X, dAl FFENe.3S AHEElY, 1 FH%Y EFA &9
ZA Y, =3, AFF(4)E AT uof, EFQ fAo FIFETHIE, oA FFFTENe.3 : dA] FFEE
No.101 : Ir(Cspiq)s=92:7:10] HEZ= ZtZte] EFq A8 FFFT. o|AES AYstuys, dAild e

Aoz F7|dFaAE A, olHA Ao Fr)EFLAlel A AFHLS Qvkstd, <A1y T
o] Aol wigo] B=y Y}, =712, o] 7N FAA o] tEA A1 vRAIIRE HiEY, o Ads

E79 g0 FHFEHIL, oA FFEN0.3 1 A4 FFEN.10L © Ir(Copia)=64:35:10] HES 2}2}e]

ERd g% EFW o9t dA6d 2o HHoR FIAFLAE ALY o ol FIuFLR
o wlalA A FagS

SFS Qb A6 o] H Aol whigo] H=H b, FrhR, o] FrF AR o] thElA
A6} nkE A 2 Brbgct. 1 ARE F 30 YERATH
(v 3 <6)
Al BEHEN0.101S AMEEHA] @3, EFQl g9 Fekswnvl, oAl 83ENo.3 1 Ir(Copiq):=99:1°] ¥
52 dA 33ENe.39 Ir(Cepiq)se EF
AZHACE, o)FEA G FrdFaA] M, AFALS dvterd, A6} zFo] M| ko] By
ATh. F7FE, o] F1EF At talA A6 mR R B, o 23S F 39 UERiT

ol
Al i T olef=, A6 Z2 AAHow FIEFALAE

%3
2 F4E wxole 79
)= ME Adas R
] Plp cd/nf)
a e | o4 HEE | e | C0F L awm |
No.3 No.101 f?;g’; )
(wt%) (wt3) i
ol A& 92 7 1 4.9 3.8 1,980
of| A7 64 35 1 6.7 6.0 2,900
|zl 939 - 1 4.5 2.9 930
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[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]
[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

SS50l 10-1155944

(el A]8)

AL A ARGE Al SEENo.2 HiAlell, Al 8ENo. 125 ARESH], 1 TF % 74 &S AN
O B9, B35S 4 dd, 7 & TFEERTE, A EWL“NO 12 1 oA 3gHaENo. 101
Ir(Cspiq):=85:10:5°] =% Zpzte] EFd &9 THIG. olAES Addstas=, Al 22 FHgow

R BFEAE AAG. olFA Do A/ TFaA AN AFALS AskA, A1 o] A
o] BEHYT FAAR, o] FrlEBAAN WA 1% P B 1 A4S E 4o v
o

EFq g FYEulzh, oA SEENo.12 ¢ a4 N0 101 ¢ [r(Copia)=60:35:50] ¥ =% z}zte)

50 g TR o9k, dAsY B FHow FUTHLAE ATk o|BA Qojzl 71w F2R
of WA AFAGE sk, lAlgst gol A W] BHHUG. Fr, o] frl%FAA e
o) Xg3t ThAAAA 2 B T A3E E 4o vhehaich,

(R xL o7)

Al BHgHENo. 1015 AFESHAl ar, 7 &N TR M7, dA] 318ENo.12 ¢ Ir(Cpiq)s=95:57F ¥
L2 oAl 3FeHENo. 129} Ir(Cepiq)se] =74 &S £94F ol9=, dA8y 2o HFor {r|dFaas
AAg. o] FHA Aol fFrlEgaztel] disiA AFAGS A7FshH, dAI8y} o] Ao whgo] =Y
v F7tE, o frIdgdazted e dAI8F} wiz kAR P 2 A3E 3 4] Uehdd

x4
wEs P48 Ty B
Ed TR A ge 35
dqA FarE oA a5t | Ix(Cy datze (1m/H) (ed/m’)
No.12 No.101 L (%)
(wke) (wt3) wtd)
ol A8 85 10 5 5.1 i1 2,020
ERE] 50 35 5 6.3 6.3 3,000
B W7 95 - 5 3.8 3.0 1,050
(e 2110)
Al Al1el A ARE-E ol A] 8}3HENo.2 tiilell, oAl &FENo. 138 A3, 1 %9 &5 &9S A3
o}, BEEAHo R oA 38ENo.13&, A.L.Kanibolotsky et al., J.Am.CHEM. SOC., 2004, 126, p 13695 3+
a2 A FAAT stEelH, SEE 99.7wt% o, EAEE 27720, Ed, HES(4)E FAHE wd, &
Fol o] FEFLEH|TE, oA $3ENe.13 ¢ oAl F3ENe.101 ¢ Ir(Cspiq)y=80:19:1¢] HEZE Z}7}9
EF¢ §d8& 23T, o] AES A9, AALY 22 FAFoR FUIEFAAE ALY, o]EA A
X FrIF At talA] AFHALS QA7FsHHE, dAl1F) o] HaAe] whgo] #ZHJITE, FIE ) o] {7
gzl disiA dAl1 a2 ot 1 A3E R bofl YERdT.

B2 g0 TR}, oA SEENo.13 ¢ oA SHEEN0.101 ¢ [r(Copiq)=65:34:10] M= 2}2be)

7}
E2o gMS E3at o9, oA 107} e TH%E F7IFaAE AL, ol @A dojzl {1
Aol wbago] HSEJT. FIFE, o] {FUEFAA}

Zpe disiA, AFHALS A7FetH dA107 2ol
A AAI107 wl7EA R FrrdY, 2 A3E ® 5ol YERdth
(M1 48)

Al BFe=No. 1015 ARESEA] oL, EFd & TFFE=R7F, A 3Fg=No. 13 @ Ir(Cepig)s=99:1°]
= oAl 3gHENo. 133 Ir(Cepig)s] EF< &A= THE ol9f=, A0} 22 AHow F7Egazat

2 AAYh. o=l Poin frlugagel A AFAGS Azkek, dlA103 o] #Ae] wrgel
5

ﬂ,‘i
e



[0215]

[0216]
[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

S=50l 10-1155944

HAT. F7E=, o] fFrIEFaAtel thalA A0 vRRTEA 2 rkv. O dakE ® 5ol dERdT

%5
wts AR Tyl Bo
Ages | AEng 5
oAl sHgl= i gz | 20 | axme (1m/¥) (cd/m
No.13 No.101 5(’13;3 (%)
(WES) . (wkS) wtE)
o A 10 80 19 1 5.2 3.8 2,010
of A 11 65 34 1 6.3 6.0 2,930
H]ﬂoﬂg 99 - 1 4.0 3.1 1,020
(I A112)

A1 A AFEE oAl FEENo.2 A, oAl 3}3ENo. 155 AFEEFaL, dA]le A AlgH oAl 33HE
No.101 thale] oAl &}3ENo.109(8 ¢ #AF=F:1,100,000g/mol, SIGMA-ALDRICH CORP.A|)S A}g&3}e], zhzh 1
THRe EF4d g9 ZAYPY. FFEHoR ) dA 3eENo. 155, G.L.Feng et al, Tetrahedron. Lett.,
2006, 47, p 70895 FaZ slo] A AFoH, £EE 99.6wtwolH, EAFLS 20920)¢F. wek, wegE
(D& FAE ud, EF &9 FHFExn7l, oA F}ENo.15 oA FF3EN0.109 : Ir(Cs
piq)s;=75:20:5¢] HZEE Z}7+e] EFd §9E TG, o|AES A9, dA1Y e FHom {7
WG AaAE A, o]gE A dof , dlAl1Y} o] A Aol whkig
o] #ZHAY. F7IE, o] fFrIEFaA e diEiA dA1F RRVIAER Frrdd. O 23E R
YERATE

2
£ o
N
i)
o
B
L
=2
=
:?L_’l
v
b
i
2,
2
o
o,
N
NS
ol
ol
0=

(el A]13)
E5 &N FHFEHTE, A S3HENo.15 ¢ oAl 3}§FEN0.109 : Ir(Cspiq)s=60:35:5¢] ¥ & Z}47ho)
EFq gAS 233 o]9=, dAal129t 2o B R FURFARES AZPE. o]FA dojW FrtA A
o] A RAFALS QrlEld, o A]129F Zo] Ao wrPo] #IEZFYTE, FrtE, o] Fr|@F Ao U
A e Al129F Wi ZRA R kY. 1 A3E 3 60 UERdY
(AL «9)

S| FEFFEEH7E, oA 8ENo.15 ¢ Ir(Cepiq)s=95:5°] H

A BHEEN0. 109 AHEEA ki, Bl
55 A g3ENo. 159 Ir(Cepig)d] EF¢ 95 EF3t o9&, dA129 22 HHoz2 {F7EFax
E AZE. oA Aol frrldagazte] didfA AFHAGES AVFSIH, dA]129F Zo] Aol Wgo]
Hoth. =712, o] G d At tEA o A129 upRATLA B Fobac. o ARE % 60] JERITH

(|2 9f10)

-

ﬂ,‘i
[

Al 3}EENo. 165 AHEEA] al, EF< &4 FREEENTE, oA 3HEN0.109 : Ir(Cepiq)s=95:5¢] &
L5 oAl 3F5EN0. 1099k Ir(Cepig):e] EF4 &N £33 o9&, dAal2et 2 Hgoz {rdFaxt
E AT, olgA doiFl {FrlEFAA ] dEiA AFFALS AVEeHH, oA]129F Zo] HAe] wago] =
HAck. F7rE, o] FrIEF At tisiA cAl129f bR AR b, 1 AdE ® 69 dERAT
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[0225]

[0226]
[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

SS50l 10-1155944

X6
gz P48 LEdY] B
= o ol L
— - Auely | dHILE -
djA alghe dlAl Bgte | 1z(Ce JATE (1/H) {ed/m®)
No.15 No.109 1(31292)3 (3
(wt$) (wts) v
ol AJ12 75 20 5 1.5 1.3 800
of[A]13 50 35 5 2.0 1.9 920
H| zol9 95 - 5 0.7 9.7 530
H| @10 - 9% 3 0.2 0.2 210
(e A114)

A A1l A AREE dAl 8l3HENo.2 tiAlel, oA EFENo.9E AMEEFAL, dAI1A ARSE oA
No.101 thAlel]l oAl 33-ENo.104(H o Ex:100,000g/mol, Wiley & Sons,Inc.#|)E ALg3te], 24zt 15
% EFe &AL AP, E=I, WFFT(D)S FAHT do, EFdAd A9 FHFFERTE, A SFEE
No.9 : oAl 3}&ENo.104 : Ir (Cspiq)s=85:5:100] FHE=F zZ}zfe] g 2f
AAI1T ZFE HHoz [UEFAE AFYPT. olFAl o [P A sl AFHAYS
A7yet™, A1 wp7EA| 2 A4 o] wkgo] TS AT

—“l
)
d

o

TYAG. oIAEL Aslsae

m

F7hz, o] fluFLRAd taH, 27
l—‘_:__ 73

| d 4
;A R dAEE, AEEs 2 Ie SAH Ao TS AHE AL S

8o 74 k. o]
kg gedrolgh, &7] B 100cd/m E WHEEOR ZHAA)E AIZHS weth. 1 ARE ® 70 vehdt),

(el A115)

B2l g FHEEUIE, A AEENe.9 ¢ Al BFENo.104 1 Ir(Cypia):=80:10:100] ¥ =% 7t7}e]
E7Q §HEs EFT ole, A4 ZE HFow {UEFALAAE AT olFHA Folxl f{rEA
Zbell thaf A AFHGS A7FSIH, oA[149F o] A M) o] ISZHUTE. FUtE, o fr|dF A e o
A o Al149F w7 R FTbeIYE. 1 A9E & 7o) e

(el 2116)

E5 &N FRHFEHTE, A SH3HEN0.9 ¢ oAl F§EN0. 104 ¢ Ir(Cs-piq)s=70:20:100] ¥ =5 Z}7ho)
E7Q §HEs ERFT ole, A 149 2 HFow {UEFALAAE AT oA Dol f{rEA
el tiE A AFHES QI7FsHA, dlA149F o] A Ae] mbgo] fAZEQTE. FUEE, o] {FrEFaztel o
A A Al149F WA R FTbeIYE. 1 ARE & 7o) Ve

(el A117)

7 &) FREEMTE, oAl HENe.9 ¢ oAl $H5FEN0.104 ¢ Ir(Cepiq)s=60:30:100] H=F z}7}+e]

/
st ol dAl4sh 2 HHom AUWHARAE AT, oLl dojd fINHL
A7kshE, clAlsh ol Aaje] o] RS, FAhm, o] fIEHAA )
Atk 2 A%E ® 79 YEAT
(A «11)
oA BHEENo. 1048 AHGEA Wa, BTN §] FFEEML, oA HEFEN0.9 ¢ Ir(Copiq)=90:100] ¥
= oA BEEN0.95% Ir(Crpia)e] EFA §4& EFT o9, oAl4s L FPoz f71uFaR
AR, ol&A Dol frlmBaA A ARAGS AskshA, A lash o] M| wgol
Seh. F7hz, o So1MRAA BA A lash B 2 Wb, 1 AsE E 7l e

(HaL <12)

il

s

)

=
=
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[0239]

[0240]

[0241]

[0242]

[0243]
[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

SS50l 10-1155944

A 3}3FENo. 95 ARESHAl @l EFQl & FREEH7E, Al 83ENo.104 ¢ Ir(Cspiq)s=90:10°] =
E5 oAl 33HENo. 1049k Ir(Cipig)se] EF< &HES & o9, oA 149t 22 Aoz Fr|Egaxt
E AT, o] #HA dojxl frldFaate] hafA AFAGES AvkstH, drj149f o] Aol o] #=
HAT, F7R, o] FrILFAaA ] el oA149 wpRIIAE FrEEY, 2 A%E ® 7o) ek

(| of13)

oA A 140 A A}RE oAl FEFENo.9 e, Bl 3FENo.1S ALY 1 FHpe EFQ L9
ZAPCE, T, AFS(4)S AL o, EFA fd9 FHFZHIL, v FFENe.1 - dA FFE
No.104 : Ir(Cypiq)s=45:45:100] HEF 7}7}+9 d gNe T}, oAES Astars, drj14e E

=
HHom FrEFLAE AT o)A Aol FrIEFaAte theiA AFAdskE 1vketd, sl 14

° s}
Zol Aol ko] {ZHUT. FUIE, o] Fr|LFAA el A A 149} mpRAA R Hoko. 1 A3
g 3 79 vERdY.
X7
s Jodg Sx e Bek
= w7k v
Al 3= 51512 I @100cgd/
Oﬂ ] Sﬂ—]}g Oﬂ}\] Eﬂ-ﬁg",ﬁ‘ Ir{Cg—piq)a %}E (ho‘ir)m
No. 9 No.104 (wts) No.l
(wt%) {wit%) (wit%)
Al 14 85 S 10 —~ 1,500
A[A15 80 10 10 ~ 2,200
of| A]16 70 20 16 — 2,500
oA A]17 60 30 10 - 3,500
H] w11 990 - 1a - 10¢
H] n1ei12 - 90 10 - 200
H] w13 - 45 10 45 500
(< A]18)
of| Al 140 Al ALG-E oAl &FENo.9 diilell, oAl st3tENe. 128 AEet] 1 %o &5 &9S A3
o B, 33T WE AT o, EF¢ S99 FREEHT, oA 35tENo. 12 1 A $3HENoe. 104 ¢
Ir(Copiq)y=75:15:100] H| == Z47zte] galg Tl o ASS AYstu, dA14e 2 FHoz §7]

w24 ARG, o2

2 2 adel oald ARAGS skehm, elAlash go] Aol w
Fol #HHYh. F7E, o] frlRPade B

3 A dAl14et w72 Frkgo,. 2 235 ® 89 e
A=

(I A119)

EFql &9 FHFEn7E, oA SHENe.12 ¢ oAl F3ENe.104 : Ir(Cspig)s=65:25:100] HEF Z}7}9
|HS E3hsk o)9)=, dA18Y T HAHoZ FHU|AHFAAE A, olHA AR KPR U
A HFALGES A7, AAI18% o] A Mol wgo] ISFHJT. FUIR, o] |G LAl S| o
AN187 w7k = ke, 1 432 ¥ 8o vERT.

(e A120)

EF4d & FEEEH7, Al $3ENe.12 ¢ Al 83ENe. 104 : Ir(Cepiq)s=55:35:100] HEF Z}7}9

T EFW oo, aAIgn 2o BHOR FUNFAAE AUt oA ol f71uL
f A7kSHE, el Al183 ol MAje] wige] BHHUL, FAAm, o] FIIWYAAe vja)A
WA WA, 7 ASE E sl e,

oAl 3}ghENo. 1045 ARESHA &al, EF<l &9 FHEE=NTE, oAl SehENo.12 1 Ir(Cepiq)s=90:10°]

= oAl 3gHENo. 129} Ir(Cepig)s] EF< &A= THE ol9f=, A8y} £ AAHom F7EFa
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