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aza 54 9@ oy EFE FAEE oA NaOH, KOH, Ca(OH),, ¢Zd] &% $438tE, oA Nal, KH,
ozt F4& ofm= oA NaNH,, &z 5% == gy EFES B oA K00 = Cs,(0;, 2 oz

=
g 7% dFTA=, oA NaOMe, NaOEt= o] Fojzl F#ozRE Mgy, Avrt, A7 AgE 979 3=
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o] Aesttt. NaOH, KOH, NaH %= K,C0:7F 53] mighzsiet.
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N
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Aelzoldss, 4 So, o sapy "o amgis sarEae Ta Zud o

|
S AZY (0 vk )l o) =3 5= 9l
N-o}F3l=, o= 5o, ¥4 [H. Gilman and D. A. Shirley, J. Am. Chem. Soc. 66 (1944) 888]; [D. Li et
al., Dyes and Pigments 49 (2001) 181-186] % [Eur. J. Org. Chem. (2007) 2147-151]9] 7§AIE AT}, HkS-
L g Fo|A EE 88E ZoA FAE 4 drt. A fulE= dE So], (FA) HEZIZEA &), o
Ad gue #ZA= ) guEEgolu]= NP, EUzt £ dEo|u),

9-(8-B B M 2Fet-g-o] )7l E g o) FAS 020100790510 7| Aj=o] ek, 2-m
B |
2r-g-olo] o w-r]WlZFES o) ¥4 EP18858180] 7] A]E o] 2t}

_N Cul, Cs,CO3,
\l/ L- ngé —N
N —_— i :
DMSO N\@

3] [Angew. Chem. Int. Ed. 46 (2007) 1627-1629]% #zx3kt},

OREs e fradelEr] 3 thilxyd, iz e 9 st2nEe 48 £5 72 A &ost

o

A Az 5 Ak, A AR el o= o], 3 [Angew. Chem. Int. Ed. 48 (2009) 9240-9261]9l

@ ERHQ Az o8 HuEL EE OnRdelEs] §% fuEFY, duzed, R AEuEe, I
A% MRS, qMEE A P A2uES S, oF Eol, Oy Eaols, dud EAS, Gy
Y/EE BRd 5 Fol Ful, dE o], [1U-da(didEsdc)szaldEzegdEwD, 3



=3
=
=

=

=

10-2393687
[Prasad Appukkuttan

SEE4
Ab o AHE, o

=2

, —C(CH3)5CH.C(CH3) o,

I whgAII oM AxT F gl

A7 Y
7} olo]A 1

I

=4

[9)

1112

10

9

olu] = (LDA)

=

8

|

7

CYY-CYY CY Y -o

=S
SR

L

pu

-

TC

5 6

Y-cy'Y'-,

o, #lF teolx

3

Az, B(HIEA];,

3z
=
=z =
= =

=

3T

13
Ak
ol

=

7], e CY

A2

)

245 opv

e}
0], B(°]
(#3 [Synthesis (2000) 442-46] #FZx).

o

=

=

Synlett 8 (2003) 1204] =),
Y

4

Z&

)

CH.C(CH3)oCHy-0] 2L, Y

7F=u}k

3

R 2 B Yr o 7Y
YR 22 i fHEZYo|EY)

14
Y
T

=
2HE
=i

=

et al.,

[0409]
[0410]

- = of B TTHRE g T RE M
S oy Gh i k2 T g =
o N iy T = M e U W
&= B TR G B S~
m@ T | _ ~ e WS Y
up al e A T N A
o) T . o P TT T W X
= w ) AT Gy WK
) ﬂn w Gy E K MOT T or
2
N i = e e BT L k828
= = o oH R W o
o nl iy | nro=r AN I M
M i = N S T P
= ~ ) oq oy AR L
= I %o B N WO oL RO e
ES - M B Mo fo g TR *ww wu o
& K o M e P B g
ol m,w WN Tz = o E R o
X Y .
s 5 MM T i oy M = z T T g
< o] By = 5§ Y mm Y wt IR Y
* oy o + 3 Aaw o S L T
B X — S BT W o, W
23 = WWOI ‘7|e = M o B oo R ol
Eo q —_— ~ z.rl o Eo ~y _zrl
= do T g T H LR TR b .
. i = W oedT®ES M F W
o TR OZ oo M LW x
o =y i T o @ 8 ol — A
B = o T o X~ L F oo g
g X L T Tl S omR by
) £ - iy ,HEE do KN oo T o=
o mK e = = gn o X x
- . PRIl s . R
W N/A/® A+ HeT S % - L
o z o N W e oy RS
..;L ‘.u‘_mu XTV 0 OW ‘aﬂ_ OW = Q N
UL —_— M ﬁ_l ﬂ.._ - . 5 E 1»_A| B
E O oy M E @ ¥R T S
- . —_ ﬁo -~ = ) o ﬂ ~
N ) Mo o p] Mo = TR b S
< oW o)/ & G H g ML T W= S
ESECE o e DWW HPH I C BE 2
R - = W 2o .= & <
Ey °Z §F_4F ow I _ow M
=3 o 3 TR A TETO
EE- ) R S B E T A P .
* £ ={ z % Nwm*E L wmE o E
NS EREM PRI
Moo b R P U
B ! T o WP Wy =g X
q4 0z Q I T TR fio i
5 5 o= e pwa T oy o FLD
- 5 X 0-Q c X 2wy P T
= ) ] ®o~ X g o i
- ™ 0 BOm R R Lo W o M
T 5 7 A m R T ORAFTT

[0411]
[0412]

_‘2_01
= )

=2

7he et

J

%
™

- 159 -

1:5000 WA 1:2009] HZ

L

L

HAI

S

1:10000 WA 1:50, H}zH=]



[0413]

[0414]
[0415]

[0416]

[0417]

[0418]

SS=50dl 10-2393687

o PCy,
q" .”“ Q" 5

PdAc; B+ Pdydbaz®] ARE 2 ' ' (4714 Cy = O?J)i SIES

TORRE AduE izl HUbr apgAEtk. gitEs PAE VEeR, 1 1109] M2 H7FET.
g vk, Svle &9 e dudor Hrkdn. wiEAsAE, A4 {71 &, Oﬂ’qEH 371 7]
A, vkgkA M]—‘E LilkI A, ZAWA, THF, US4, O vgdsiAs & ,
%E"ﬂg] 59 1WA 10 19 “‘ﬁi AgEd. {71 4
= A o] Fvf, & Eo] TBAB & E§«] dgs SAANA
Leadbeater & Marco; Angew. Chem. Int. Ed. Eng. 42 (2003) 14071 2 A7l Qg FxEA F
S 2749 o E M3l 53 [T. 1. Wallow and B. M. Novak in J. Org. Chem. 59 (1994) 5034-50371;
2 [M. Remmers, M. Schulze, G. Wegner in Macromol. Rapid Commun. 17 (1996) 239-252] % [G. A. Molander
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B g 0LEDE, A8 Bof - wgAw AAFHAA - s Fozyy ¥4E 5 drk

1. o=

5. AR AEAF

6. MNAh=

37 AR PR Aold F el @ bssta, FAAAA A= A, ol & Eol, OLEDZF AT
T BFE Zhe AL old F A oE B, F (D) (), (3) (TFF) ¢ (6) (NAaE=)S zr= OLED7}
npz7kA| 2 Agslar, olgldk A9 F (2) (AF A=A F) 2 (4) (FF/A71A AeF) 2 (5) (AR A=

)9 s 4 Fel oa) FAET. F (1D, @), ) R 6), E=EF (D, 3), @), 6) E )&
2 OLED7E vRM R ARSI AYh, OEDE A% AEA 3 ()7 wBE (3) Aol AA/71% A

Heol, 47 54 A FolA 0D AW F& Aed 27 ool Femuy WdE + Jd. A
5o}, 4% AEA & AFomVE 4o FUNL F, W 4F FUFAN BBF Uz 43S U 4
S om¥H P48 & Atk A% AEA 3 vRUHR B4 5, dE S AT o8 Axt F
YHE F, L A FYFORTE AAE Wol o] % WAF U FESE FOR olFold & vk A
o F& A% U £F, G AY @ A% Ao} oBY, R EF 7] T EE F& A2 2= 549
Fol oluA polsh ge adlel we AEHT. FedRts L oudel we PEA BA=A 488 7] 33
Zol HHow RPHER OLEDe] TXE HEd 5 o

53] a&X<0 OLEDE 5371 Hdl, <& &9, AT A=A T HMO (Hx A 22 A=(highest

occupied molecular orbital))e o9l 2] 75l F3tEojof star, MR A=A F9 LIMO (HFA ¥F &
2} A= (lowest unoccupied molecular orbital))® 7|AT9] 24l 7% Rt ojof 15, o, A7 dAF4H
Zo] B whgo] OLEDO] &A%k},

= (e FAst AgolE AFsts Aotk o, dE B9, &%, s F&9 232, 5 ¢,
w4 s g4 35 AaEe E9ES Xdss EARRE 49 5 9 geto g, ofti=
A SEAY & k. A3 FHLE FEH 9L FFH(main groups)?] F&, Aol F& T oo
S, 53] 94 U8R IbF, IVaF, VaF 2 ViaFe 5%, 2 VillaFe AHo] 355 X33y, ofjw:=
Z 593 stax & A5, dubgow Q4 F718% (IUPAC BlA)9] 11bF, 111b%F ¢ IVbFe ¢4 %
atehE, dE B9 AdF T4 ARE(1T0)S ARESt.  vRZEA R o= (1)7F, olE o] & [Nature,
Vol. 357, pages 477 to 479 (June 11, 1992)]°] 71A1¥ nie} o], /7] EH, oF o] Zgotddg X%
s Zlo] 7bsstth. olkmiet AAE E F s o AW FE WEIFsSA 8] s Aom HEA

om Fslel @, olwE (DGO AgE BAE wFAsE 1100,

Eowabwo] OLEDS & (2)o] A3 Ay A=A 48, oE Eo] E& [Kirk-Othmer Encyclopedia of
Chemical Technology, 4th edition, Vol. 18, pages 837 to 860, 1996]ol 7RAlEo] QUt}. AHF =% 2 L

FHA E o AT 55 BARA ASE S . 8808 ASHE 4F 55 BAE EYaN-(Q-UE
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E)-N-(Hdolr ) JEd]Fdolwl  (1-NaphDATA),  4,4'-H¥]~[N-(1-v}=Ze)-N-#ldolm]=]n]gd  (a-NPD),
N N'-H = d-N N =¥ 2~ 3-HE = d)-[1,1'-¥ @ d 4,4 -t]e}ql (TPD), 1,1-H]=[(H-4-FHolv ) Hd A&
25k (TAPC), N N'=H] 2 (4-w e #Hd)-N N'-H] 2~ (4- 2 =d )-[1,1'-(3,3" -t e)u| @l d ]-4,4" -T]o} =l
(ETPD),  HEZZ]|AGE-HEHAd)-N NN N'-2,5-HAdA]olx]  (PDA),  a-#Hd-4-NN-tjd#do}n] =¥
(TPS), p-(doldolm )=y sl v ds=etE& (DEH), Egsdolql (TPA), H|Z[4-(N,N-tjodojr) - )-
2-dged)(4-mE=d ) MPWP), 1-#d-3-[p-(HellEor i) 28 H |-5-[p-(Hlo o] ) H d | 7 eh &1
(PPR I+ DEASP), 1,2-E#A-H]A(9H-7F2ubE-9-U)A|Z =238 (DCZB), NN, N' N'-H EZ}7]A(4-wEsHd)-
(1,1'-8]1d)-4,4'-tJo}vl (TTB), 4,4',4"-EZA(N,N-tddoln| =) EgH o7l (TDTA), 4,4',4"-E]=(N-
FlevrEad)EgH oyl (TCTA), N N'-H|A(ZEA-2-2)-N N'-H| 2 (FHd)wAd (B-NPB), N,N'-H]Z=(3-H]
g d)-NN'-H]2(HE)-9,9-29 2R ZFdl  (A¥Z-TPD), N, N'-HlA(UYZEal-1-2)-N,N' -0l (3Hd)-
9,9-29 20| EF e (LI Z-NPB), NN'-0H]2(3-#dsd)-N,N'-H]2=(3d)-9,9-tddZF 23 (DMFL-TPD),
Y [4-(N,N-t] Eolr] ) F d JA S 2 &4, N,N'-H] 2 (2 eal-1-2)-N,N'-H] 2 (#Hd)-9,9-t| W Z 2o dl |
NN =H[ 2= (G2 2 -1-9)-N N -H] 2~ (3 d) -2, 2-o gl e, NN -H[ 2 (G2 g all-1-9)-N N -4 2 (3] D) sl <]
9, N N'-HAG-HEH )N N - A (EHDAAD . 2,3,5,6-HESZF2-7,7,8,8-HE A o} =] =t] v gt
(F4-TCNQ), 4,4',4"-Eg=(N-3-vEdd-N-d dolr| =) Egld dolrl, 4,4' 4"-E(N-(2-2ZE )-N-#d-o}
) Egddolw, kA =[2,3-f][1,10]FEZ8-2 3-t]7t 2 UE=Z (PPDN), NN N' N'-HEg}7]2(4-9
EAAD)HA D (MeO-TPD), 2,7-H]Z22[N,N-H] = (4-H SA]H ) ol = ]-9,9-29] 2 H]| ZF 2 &l (MeO-223] 2-TPD),
2,2' =¥ 2 [N N-H] 2= (4-H 5 A D) o} 2 ]-9,9- 2T ZH| EF 2. &l (2,2'-MeO-2=3] Z-TPD), N,N'-t]#d-N,N'-t]
[4-(NN-t)EHotr) =) d [l d (NINPB), N,N'-t i d-N,N'-t] [4-(N,N-t] sl do}r] =) # d |l <] (NPNPB),
N N'-T (G2l -2-0)-N N' -t s d il Al -1,4-t]o}ql - (B-NPP), N N'=H] 2= (3~ & o d)-N,N'-1] 2= () d )~
9,9-t#ldZFed (DPFL-TPD), N N'-M]A(GZgad-1-2)-N N'-H]2(3d)-9,9-t#|dZF 24 (DPFL-NPB),
2,2",7, 7" -HEZHI| 2= (N N-t]d do}r] )-9,9'-A~F ZH]ZF o (2FZ-TAD), 9,9-H]2=[4-(N,N-H]2=(H]=d-
4-Q)otm ) H D ]-9H-ZF 9@ (BPAPF), 9,9-¥] 2= [4-(N,N-H] 2= (U Z&al-2- ) o} =) W d |-9H-ZF 2 &l
(NPAPF), 9,9-H] 2~ [4-(N,N-H]~(}zZgdl-2-9)-N N'-H] ~# do}n| o) #| d |-9H-ZF ¢ @ (NPBAPF), 2,2',7,7'-
HEZ7| A~ [IN-vzgdd (Fd) ot =]-9,9' -~ 2R EF ol (AT Z-2NPB), N, N'-H| A (HTFEZ-9-¢4)-N,N'-
Hl 2~ () WA (PAPB), 2,7-B]Z22[N,N-H]2(9,9-20] 21| ZFQ dl-2-U)o}n]=]-9 9-AF ZH|ZF ¥ (A
2-5), 2,2'-8] AN N-H] AR Hd-4-d)olnx=]-9 9-AF BHZF oA (2,2'-2~3E-DBP), 2,2'-H]2~(N,N-T]
Hdolnx)-9,9- A ZHEF A (AT E-BPA), 2,2',7,7'-HIEGWINN-TEH)ol| A 2HEF o3 (A7
Z-TTB), N,NN' N'-gHEghpzeal-2-AduAd (INB), X297 gHE 2 g2 Aold | oA F2 Zg=
Aobd = AbtElRE ZElR Aol o7 o] Foji ForRE AHuEy, AFHor AlEEE HY 5 TEA
= ZojdytEnlE, (Fdve)Eed e 9 Zgopdy oz o|Fojx ForYE AMudy,. nIviAE AY
T BAE EYsEHA 2 ZEIEEVES} e FHA UR =l RN FF FF FHAE F5EIe
7

i
Aol 7hssttt. A9d Fu F A= ATIAA oln dsE Akl

A

==
5

o

Atz - s AAISHNA - 712H FES FF F& BEEA AMESHE o] JhEsta, sy o)t AE
A B4 M= f(band gap) YWtH o AEFHE WEA B W= Huup o Ak, B Y9 9
oA, "Wi= "2 AEd oA (triplet energy)E oW|stE Ao R oldjEtt. Ajter tEW g2 4
Eo], WO 2005/019373 A2, WO 2006/056418 A2, WO 2005/113704, WO 2007/115970, WO 2007/115981

WO 2008/000727¢) 71AE wie} 22 gl=2dl ZFEolty. AHEs 24 FEL
zk= Ir(dpbic)so]™, o] oS S9o] §02005/0193730 7RA&Eo] vk, A=A+

a4 19 s

AT A=A EH=A EFete 3lo] 7hesitt.

i
o

WYE (e St ol $EA BAS TFAY. AFY, IY TE A FEAYL 5 A1, 4GS PEA
A GgReA FAHe] ek Hol® Lol WA BAL wigrdss A% wEAelt. uda)
AHE AY PEA FFES G5 AR

Al A&, 3 53] 54 Ru, Rh, Ir, Pd B Pte] #&, 539 Ir9] =S 74
2 8, FaAdol SHENT. #ey 19 shghee TFTM EYHARA AE 5 Y.
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[0459]

[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

S=50ol 10-2393687

2 o] OLEDAIA ARE3b7lol AEe a4 FES, dF E°] W0 02/60910 Al, US 2001/0015432 Al, US
2001/0019782 A1, US 2002/0055014 Al, US 2002/0024293 Al, US 2002/0048689 Al, EP 1 191 612
A2, EP 1 191 613 A2, EP 1 211 257 A2, US 2002/0094453 Al, WO 02/02714 A2, WO 00/70655 A2,
WO 01/41512 A1, WO 02/15645 Al, WO 2005/019373 A2, WO 2005/113704 A2, WO 2006/115301 A1, WO
2006/067074 Al, WO 2006/056418, WO 2006121811 Al, WO 2007095118 A2, WO 2007/115970, WO

2007/115981, WO 2008/000727, W02010129323, W02010056669 % W010086089¢ 7]A1% o] <l

271 Aa BE AR APHE 22 B Ega-ddyg)ol @B (1), olgB(I) Eax(2-(4-%
%)ﬂﬂﬂlﬂo]E—N,Cz‘), v 2 (2-Hd o) (oMol Evo] E) ol F (111), olgw(111) EFx(1-mdolA
A=), olFE(IID) W2 (2,2'-MzE o d)T 2t ylo] E-N,C ) (P ot B o] E), Bl (2-3d7]=a)o]

FAE(ID), oledFID ¥A(2-(4,6-UZ2e 2l d)me oo E-N,C)9Zedol =, ol F(I11) b2 (1-7
Yol 27 =e) (A EoEY o] E), 1A (2397 =) (ot B o] E) ol F(I11), ol (I11) H~
(C]-MZ[f,h] 7] 54 (oA Dol Edlo| )| o2 R (111) H 2 (2-dle ]z, h] 7] 54r)) (o}A D ola Enlo]
E) 2@ Egxa3-dg-1-dd-4-E g W oAl & -5-3] 2bEe] v ) Bl 2R (T11), W 22[1-(9,9-T) W & -0H-Z 5 2 2ll-2-
ool adEd (lAEo B o E) ol F(111),  Hl=(2-v|dlzE o} E g o] &) (ol Aol A Evo] & ) o] 2] &
(111), ®22(2-(9,9-I A AZF 0 dd)-1-5] g ) (bl obal Bl o] &) o] 2] F (I11), H] 2= (2-91 % [b]E] & #-2-2)
3] 9) (o} D obA Bl o] ) o] &) F (111) o]t}

A7t, st71e] Al % do] Agteirt: Eﬁli(ﬂ‘%ﬂi%’o}*ﬂiﬁloli) EEAGEERDFEE (11D, Ega(Y
Az eh) 2w (A G E )%i (11D, Eg=(Hilzddd) e (5-opr el dESRD) F 28 (11D, Efx
(H-2-ZE A eh) K= ( YEE)FEHFID, Efi-U4-BH= E’“*ZO“ﬂ]E‘r)E’_i(ﬁ]kﬂr E)FEFID,
Eda(y (e ]‘é)ﬂ]%)ﬂi(ﬁ]kﬂr EH)RFEFID, Efa(Hilzdveh) 2w (4, 7-Hid-AdEE) F 25
(ITD, Edamlzdveh) 2=, 7-v-fedadESd)F25 (111, Ega(tilzdmeh) e

%E%E‘rf]’“l*})vi%(l

é

B

UEF o, Bl (6] (4-(2- (- FANFA) A EA ) 2 v

1) )R (ddE

A)FEZFAID 2 EFx [14@(2%54%5&»%@@@ AW Eh) | e (5-obn| A G EE-) 24
UH),*WE%H)HV%B(EQ%EOEﬂFUB(4&m:Hgﬂﬂ%) 1,2, 4-EgolZg o) E)vdAdwEx
L2FHD) HEG-(EgEFo2dd)-5-(2-7849)-1,2 4-Egol:)dudslld 222, L 2F(ID) H[2(B6-(E
YEFeEme)-5-(4-tert-FEIHL)-1,2 4-Efo}Zeo| E)UHdAd 229, L 2F (1) H2=GB-(EfET
LzdE)-5-(2-F2d)-ggE o BE) e d £ 43, Eg 24,4 -U-tert-F9(2,2")-v| I 2] FH &

)t
(ITD), 281D H2=(2-(9,9-"UFEdEF 2w d)-1-ol aF=md (oA EotA B o] E ).

(L1,
M[carbene]

KIS

W2 vl A= 8bsha (IX)9 3}tES Edsty, o]= WO 2005/019373 A2¢]] 7] A= o]
A A

=
AaL, 71 AellA, 7lE= 8] onE 7R

M Zhzte] F<4 UAto] &3l 7153k gl 4k3t Aeje] Co, Rh, Ir, Nb, Pd, Pt, Fe, Ru, Os, Cr, Mo, W,
Mn, Tc, Re, Cu, Ag ¥ Au= o]Fox FoZ2HE Meld F4 Yxpola;

K E295 EA3U0]E 81 9] 4], of2AYelE 8l o) Al £A3to]E; (05 ved; YEY ¥
W3t o FEs FAdste Y ddem ojFold Jemiy deE nskd dFue] EE o|zule]
2lt=olar;

nl 7kl 2jzi=e) )

Gola, o}714 nl& 1 olgelx, nl > 191 A% 384 19 2 F slew dice
al

me 2= Le] JiEelal, o7IA ml2 0 e = 1Y S 9lal, m > 191 A 2= L2 LAY dold
A3L;

o= ZIRFE Ke] Zigolar, of71A o= 0 e = 19 QAL o > 18] A5 2REE K= sder g dold

»



[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

S=50d 10-2393687

AIL;

714 nl + ml + 09 & T A& ztst Add E el ? 2 e JtEd, L 9 K9 HEAE

(denticity) ¥ T3t 2|zt=, Jt2wl 2 L] Aol wheh -5 5, nl<

Agtst A WrEAQ JlEd ZHEL S S0 W0 2006/056418 A2, WO 2005/113704, WO 2007/115970, WO
2007/115981 = WO 2008/000727, W02009050281, W02009050290, W02011051404 = W020110731499] 7] A =] o]

AT,

R R
R55 ng
R55 [K]
R\ A N /M/ m
N
I T ",
53/
R 1
shsha] — (IXa)s] &#&-7124 #Eo] 9L vigkasiy, ole H= 53 ¢ HE
61/286046, 61/323885 = ¥ E3 &9 10187176.2 (PCT/EP2010/069541)0] 71Z= o] dar, A7) Aol M,

53 54 55 56 57

al
n, v, AL A AL A R RS R R R RS R RS R K L, ml 2 oo 7H2E alv)sh o] Helwt:
M Ir, & Pto]al
nl2 1, 2 ¥ 3028 F AesE AHgo|a,
v R, 0, S EE CRD)0lL,

A n A4 % N AR SPHoR N EE Cola, o714 2 A= A2 dAeln 7] oo B A

el 274¢

o,
rjg
59
>
Rl
S
rh
:>|4:1
o
ol
k]

=

R Q= 14 ool duzdazt Ades, Aoz ) olael w5718 gfatm 1 A 2049 da €
Ag he 49 wE Y 2 B0z, de VY ool st AR, Qelw 1) ogel o
18 B 3 A 20709 wa AAE 2 AFRE U2, JR 1) oo A zdast AdE e
sl 1] olel WS Bha 6 UA 0718 B QAR 2 G MAE ok i, 99
2 V) ool Aazdast AAR, Qo2 VY ol #sv1E gHa B 5 U4 184w A% %/
i HHRUAE 2 AREAY AR el oo,

R R R R RTE 27, 4, AT A H/me AL N A, A Aoz, AL AT AT /e AT R
A, 77 5YdeR S, doz VY ool dEzdast AdE, Aoz 1A ol #srlE e

EE 2AE 97 guz, Aoz 1R o] ddzdxrt s
WA 20709 ©A Qs ke AZRg gz, dow DN o) 3
o] #5715 ek 6 WA 30719 B AE e ASEAY 61X
Sel= A7t AAAE AL, del= 14 o] #s71E F }D% F 5 WA
187HQ %i %JX} ‘%‘/EE‘{— Sl 2 QS 2t S A 1) LEJ el ot ehryzt, wojxh =

off

53

RY 2 R A" 2 A's} st 9oz 1) o] de] Z7te] SlEl2gA7t AAHT & 5 WA 18749 g A 9@/
T FHEA4E 2 dodw A#HAY wAsE 182 PAeta,

56 57 5

RO R R 2 R'e 27 SRdor 2a, 9o 1) Vel A=A A, delw v olgel
S8 B 1A 200 Ba AAE 2 49 EE wAd 90 o2, dew Ul oael daw
A7k A, e 1Y o] ws 1R FHe 3 A 2079l B 948 2E AFERR 92, 9
g2 1) olgel sz gzt AdEm, Qo= Ll ool w5U)E GRSt 3 U4 20709 wa A48 2
E AZEANESD B2, delz 1 ol gel A=At AAEa, AS2 1Y olge] g Fiah
6 U 30709 Bha A4S e MASEAY A8 ok FuZ, Qelw U olgel duzgAst AAEw
AR DR ol o] #5718 SHav F 5 A 18749 B 94 R/EE AHRAE 2 ABS AL v

N
[ w
o{l
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[0481]

[0482]

[0483]

[0484]

[0485]

[0486]

[0487]

&4 o Sy, gola e g8 AES 2 7)ol AY,

56 57 &7 58 58 59
R 2R ,R ¥R EER %R &= 99 Z
E =

i F 5 WA 18708 e dA g/EE FE
FAdstar/ A,

A7FCel A9 R 2 RE 3 Qoz sUzds, e el dy 2 las

i F 1WA 30709 ' A “—‘/‘“—L— ;]EHEO }% Zte x3 B =¥, A

fr
o
)
[o
fr
jale
1o
fr
—
=
(o]

W me 248 97 4z, delm 1) o4l d)

A4 B/EE AERaAE 25 ABEAY wARE Azl 2ol

Le dgoled e ogole s, nEdsle dgoled gtsolm, o
2~ ol 7y
TR,

mle 0, 1 ¥ 2013, o7]4 mlo] 29 AH$-,

K
ot 0, 1 EE 2013, 7] ool 29 AF, L AREE FASAY gold 9l
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3 A 2070 ¥ QA e AFRSD Bz, 9
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=URSE AR, A ) o] WA @

S=50dl 10-2393687

ol4kel el = A7} A
p oz AaE neE

9l w/mE B571E Tge
Y mE Ay nuAE 94
297t g §

712 S459 1 04 200
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s

AabAe a7 sstael shkgol.
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s==4
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[0494]

[0495]
[0496]

[0497]

[0498]

|'n
~

offt
of\

o
>~

AR 7L vk s

o]Z 7= (heteroleptic) H&-7F=l
(pseudo-facial) o] & A7} w4 s},

I

g2 WEA B4 olgd 7t AES

of

NN O O z @2 /K

10-2393687

2

2

ZF=(homoleptic) w&-7FEWl A& W o|JFA = A ol dAAY Fez EAT & i, W

o) Ao e Aold o4AAL EAF F Ui, oA-u
zge & A, dF 5o, WP AnE BFEA 2ANA BEA



[0499]

[0500]

[0501]

[0502]

A0 WP WAND S Ao, TS - GG GGl - EGS BAL A4S S A P
MEs BAe YA, A8 5o Te(udst=ilE) wi 4499 £ Aok ey, dEYs 2he
A, AR Sl 44NN E RN (OP) S5 35 B85 ok, A S Tl &

A, HgTE 2 WA 40 F2F%, vhEAS AT 5 WA 35 FF%2, A7) d5E WEA
2D 60 WA 985 %, vFHASAE 75 WA 95 =%, A Agd wEYR B4 = 3
- gt AAFHl A s o] de] sk 19 FEE - 2HE FAFH, A HEA XY wEYx B

8 O
538 vigAe AAGHelA, BFTe AR 19 AFE, odE B
NN N
Ir S Ir (Ij
a %
T, 9 A st tR= — 9 274 tEw HEE TEAT. A7) ANF
N~
c 1
(N; J}
B A, g2 2 WA 40 %, vk sl 5 WA 35 T 260 X 98 T=F%, vt

A 65 YA 95 FF%e) Fek4 19 sz 2 L herg @49 or)a s=2a 223 5
44 19 SgEel FATL 100 S/ HES AAhs

b, AR L] STESF A OEDIA hERL B R/EL BT/ AR ER /TS 1A
A AaA B R/EE AT Y %g B/EE A R Bd 9/EE AT ARA B8 9/EE A4 2
A

A EEEA, s sHAe EY s BA 9/BmE AF/A7|A AdA] BH2A AMESH7lel Ade &4 #
52, dF 59, T3 W0 2005/019373 A2, WO 2006/056418 A2, WO 2005/113704, WO 2007/115970, WO
2007/115981 2 WO 2008/000727°] 7] wie} & st ZAEolth, ofrjolA, 2&d W0 99 /A W&
S YA H o xstal, ol MA e B Edo Wi £3EE Aoz szEoe]of g},

BE/A7A At (4)e] s 19 SFES A8 EFeHA @ A5, OLEDE - AT 3] EAst=
% - OLEDOl HFA o= ARH+ AF 2dA] 4, oJdd 2,6-9]2~(N-7t282€) I Hd (mCPy), 2,9-t]H]
-4, 7-t9d-1,10-AFEED (MEFZE, (B(P)), Hl&=(2-WE-8-FAEgvlc]lE)-4-dAddlde | E)LdFr g
(II1) (BAIg), #HxElolxd S SHSAE feA H 1,3, 5-Ef|a(N-Hd-2-wldolnviEd)wlAl) (TPBI) &
7%_]—7_7 TPBI = m:f;]_ qu]_ ;QL:_/H “7‘1i/\1 24%1—3},3} i7}_§_ 1431—6]_ xéo x]_l:]—;q] U1/BE‘— x%;q. ZﬂEXﬂ ‘3210
2,2',2"-(1,3,5-AE ) ET 2= (1-dd-1-Wl=on|thE) | 2-(4-H]HEdE)-5-(4-tert-F-Eud)-1,3,4-FA}
tolZ, 8-3=FAFEEdoERE, 4-(UZEd-1-9)-3,5-Usd-4-1,2,4-Eglo}=,  1,3-H]=[2-
(2,2'-919 8] d-6-9)-1,3,4-A ] o} z-5- JalAl . 4,7-t]Hd-1,10-FHEEZ | 3-(4-v]FdL)-4-7J-5-
tert-F-93d-1,2 4-Eglo}F, 6,6'-8]2=[5-(H]Fd-4-U)-1,3,4-FA ] o} 2-2-d ]-2,2' -0 g d, 2-¥|d-
9,10~ (== l-2-d)rEHAl, 2,7-H]~[2-(2,2'-¥]F 2| d-6-¢)-1,3,4-FA ] o} 2 -5-U |-9,9-U W EF &

roamood
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[0503]

[0504]

[0505]

[0506]

S=50d 10-2393687

A, 1,3-M2[2-(4-tert-FE 3 )-1,3, 4-FA T ok=-5-L [ullAl, 2-(U=Z=&=ll-2-90)-4,7-t 3 d-1,10-H| G EE
., Efa-(2,4,6-E8WE-3-(d 2 d-3-) ) B, 2,9-0| A (G 2E-2-d)-4,7-H -1, 10- A G EEH
(e}
[e}

- E-2-(4-(JZz e dl-2-d) A d)-1-o v thz[4,5-f ][ 1, 10]-HFEZo|tt.  F7b AA e, AF/o7]
A ApgE (H)ezA T RS (30N mEHA EdRA, JlERd 7S Eddte 7S B 299 W
= re= ey EgdE S xeE S3E (102006/100298¢] 71AE vie} 22, tadstzntE faddux
T, gAagdxzE e, gAdgWzzAE, OAdgdzE el S-SAE 2 fAEHRE S S, S-USAIER
o]Folzxl FozRE Auld gAddgE (dE 5o, B E49 $Ade opx FEx &dd
PCT/EP2008/058207 2 PCT/EP2008/058106° HAI® wke} 2H3), B §02008/034758¢l 7HAI€ wiel 22 vjdd

AT e AHgaE Aol Absan.

ool OLEDY] F (5)o] A3t Azl AmA] EAL FAxoln FgtEe| ZHolESE H4, dAd
2,2',2"-(1,3,5-gd M) E| = [1-FAd-1H-H=e|ut}F] (TPB]), Ed=@-F g =dolE)LdFrE (Alg), I
YEEHA 33E, A 2,9-tE-4,7-t#d-1,10-HFEEZY (DDPA = BCP) Fi= 4,7-t]#d-1,10-¥HE
=9 (DPA), ¥ ofF FHIE, AT 2-(4-HHLH)-5-(4-t-FEHE)-1,3,4-SA ] o}= (PBD) ¥ 3-(4-H]¥
dE)-4-9d-5-(4-t-FEHd)-1,2 4-E|o}E (TAZ), 8-3=FA-FEgedolEelH (Lig), 4,7-v#HAd-
1,10-89FEE%  (BPhen), H|&=(2-WE-8-FzE|=dolE)-4-(HEdlsdo]E)LFrF (BAlg), 1,3-H]=[2-
(2,2'-¥]92]d-6-2)-1,3,4-F A ok x=-5-Ad |94l (Bpy-0XD), 6,6'-H|=[5-(H]#E-4-Y)-1,3,4-SA ] ob %
2-d1-2,2'-7d (BP-0XD-Bpy), 4-(WhZ&l-1-9)-3,5-t|ad-4H-1,2 4-Eglo}EF (NTAZ), 2,9-H]=(=Z&
d-2-90)-4,7-t]9d-1,10-9FEEY  (NBphen), 2,7-H]2=[2-(2,2'-¥]F & -6-)-1,3,4-FAr] o} x-5-o |-
9,9-tWdZF @ (Bby-FOXD), 1,3-H]2=[2-(4-tert-F9¥d)-1,3,4-SAc]obz-5-L 44l (0XD-7)& Egsh
. Ef2(2,4,6-EHE-3-(FEd-3-)Hd) BE (3TPYMB), 1-HE-2-(4-(GZzga-2-<d) 5 d)-1H-°]v|
ohz[4,5-1][1,10] 9 FEEA (2-NPIP), 2-¥1d-9,10-t)(GZ=E-2-d)JFEFA (PADN), 2-(WZ&adl-2-)-
4,7-99d-1,10-AdE="  (HNBphen)& E3Hgtrt. T (5)2 OLED TEY AdeA oA7|"7 &%
(quenching)¥= Z1& =7] S8, AA F5& &olatAl st AT oy}, 455 EE FHFTOLZAE o
5 T g U F 62 vEAsHE dAe] olsdE st

IA SFEfol A, TPBIE AAF AXEA 2224 ALgdr. % oE nlaz3k A ,
124 ARGEITE. A, AR ARA S AR A=A EFARA sk o3 s 19 e

[e]
A

¢

X
o
i

-

U
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Y
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oe]
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il
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wt
ol
[jis7 i

e

oo
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2
=
i
oX,
e
i)
ofy
e
4z
rlr
o
il
o
it} N
lo
=
=
i
N
)
i)
R
oft
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=2
ox,
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a0
e
)
o
N
k1
O

oo o
o
i
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2
il
i
2
ol

fr ol
~
s
~N
2
28
auh
ofj
S
2
>
oo

ofj ¥ r
X0
=
[
v
*
2,
o
~
s
~N
2
R
)
__>|‘_',4
fu
2
1o,
~N
ofr
lo

)

=
T
AL, dE 5o &Y F%, dF 5ol HF IH Mo =3d 5 Ak, A, A7 d=EAE o,
AT Csx(05, Tz 8-3EFAFAEH I ELE (Lige® =39 4 Ak, A =L FAA A FA =

ga, oJF 5o, &4 [W. Gao, A. Kahn, J. Appl. Phys., Vol. 94, No. 1, 1 July 2003 (p-doped organic
layer)]; [A. G. Werner, F. Li, K. Harada, M. Pfeiffer, T. Fritz, K. Leo. Appl. Phys. Lett., Vol. 82,
No. 25, 23 June 2003] % [Pfeiffer et al., Organic Electronics 2003, 4, 89 - 103]el 7fA]=o] Qit}.
£ 5o, 7t2d FE, o E E°] Ir(dpbic)s ol9el, AT A=A & Mo0; =& W02 =38 & vk, 4

Eo], AR AEA F& Cs,00,02 =39 BPS £33 = 9},

Ll

ARE (6)= A4 wE g8t Aeold E9shs a2 s Aol Akrse] ATH AL Ak T8
T (IPAC FHIA) ) a%e] o2 B4, ol 5ol Li, Cs, [la%e] 927 B34, o 5o 24, i =
=g, [b%e] #4 (FES 9 oS, ofF o AvtFS TR olFolnl Fozye A8
Avh. A, 2REE EE AEG 2 F%, R J9FE RE 359 2FTS AEHE AR sbss
Athh, 229 3%, 53 dF-£3 47194 SR, Bt 429 3% Fredels, oF 5o, LiF, CsF,
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[0507]

[0508]

[0509]

[0510]
[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

=50dl 10-2393687

omn

HE R 5 #7133 MRS Alel 485t 4% A4 AN & v,
B ool W OLEDE AT gUAA BAY FH & TG 5 Ak A Bol, Fdse 543
golabl /v Fol ME AL AR AL 3 3 D3 BFF () Aol 483 5 k. e
om, oed F7te] He wEFosA 9B & & dvh. HAR PHOR, BiAHA 32 WHE ) F
(@) Aolel EANA A £ES FolAl Su/Avt F Aole] W= AL A FFAL F Ak
5 o 3
=

- 2 WA 100 nm, BFEAS}AE 5 WA 50 me FAE ztE o= ()9 AF FE5F (2) Alold AT

FAS

- A¥ FET (23 2FT (3) Abeloll AR} A

- AR F=E5F G)F ALRE (6) Aboldl AR FUF.

Ay FAF BE BHe g ZekExobd ) 4.4 4"-EAN-3-WEHd-N-Fdoln| =) EHdold] (m-
MTDATA), 4,4' 4"-Eg]A(N-(2-vZe)-N-#dolr| =) Eg)sdolyl (2T-NATA), 4,4',4"-Eg2(N-(1-42Zd)-

N-Fldolr ) Ed s dolal (1T-NATA), 4,4' 4"-EZAN N-tjHdoln| ) Eg]# dolql (NATA), ElEh 23l&E =
g2 Ao, 2,3,5,6-HESEF2-7,7,8,8-HEZA obeF] mt]Hl gk (F4-TCNQ), F2}Ax=[2,3-{][1,10]9FE
239-2 3-g7l 2R JEZ (PPDN), NN N' N -HE&7|2U-HEAFHD)HMAD  (MeO-TPD), 2,7-H] [N, N-H] =

(4-MEA] -7 )o}u] = ]-9,9-A~ ZH] ZF A (Me0-23]Z-TPD), 2,2'-H]2[N N-H]|2=(4-HEA]-Hd )O}UIL -
9,9-~v 2R ZF oAU (2,2'-MeO-2=3] 2-TPD) N, N'—Hﬁﬂé—N N'-t-[4-(N,N-t] ZHo}v| =) Hd |9 d
(NTNPB), N,N'-t]#d-N,N'-t]-[4~(N, N—ﬂﬁﬂ -obn| ) Fd [WlAld (NPNPB), N N‘—ﬂ(UrE%‘f%ﬂ—%%‘)—N,N‘—ﬂ

HdwlA-1,4-t]o}ql (a-NPP)O.ZHE Aeld 4= gt} °J1W AT FUASS AT T EHZA 3 o)y
o] et 19 SFgES Xggsh= Flol 7} siok. AT, TEAAE AT Y B, Ay Z2(N-RjdItE
) (PVK), EYE o, 89 E, Zotdd, A7 X (self-dop) =FA, d& &9, £E3 (g9
-3-[2[ (2-H| EA | EA] o] BEA]]-2,5-0] L) (ZHMAEZY A~ (Plextronics)ZHE A|#EH+E= Z A 50](Plexcor
e) 0C 199 = (Conducting Inks)) &, ¥ PEDOT/PSSEALE A= & At Z¢(3,4-dd ]
SAE )/ Ze (4-~E|ANEX YO E)E AFEE 4= 9t}

#et BELRA, dE B LiF7F AdgEd 5 k. 425, AR U450 s o] gk 1
A A=A 2 Aol Jhssit.

of
st
i—";
2

N

GUAE (5 S0l AV18SHY ATE EUR) 49 AL ofgs Ao seA ovh. AW o) A%
p )

3t B2 L FAR A FAIFH] ar, €& So] WO 00/70655°] MAIEO] A},

AckzE, & dbyo] OLEDO AMREE 5 5 d¥t As Azle 49 a&S T/ 77 S8 Ti-HeE F
= Aol 7heslth. dgH 44 & Y3 Ed Aue upEAsAE £ 58 € YL 2= OLEDE
S3ozn A4dd,

2 ko] OLEDE BPANA FAE W o8& AzE 4 Aok, dnbdoez | B dgo] (OLEDE M F9
2 okgh 7lu“Jr dowel A& 7 SF 91811 Azdy. A B, B So], fE, 7] wEz m:
FTHA HEolth. 7 S #E, TAAL 1Y, dAY 4 S, FgE4 g &= (D), =2 71
=2 (PVD) 55 AbgslE AHo] Fbssit). obxl W oz (LEDS #7] 5%, FANA FAE =™ 7|H
S Abgske], HEd gv) £ g e RAaldowRE #HEd 4 .

ddlz o2 Aold =& 7] FAES zrerh o= (1) 50 WA 500 nm, HFEASAE 100 WAl 200 nm;

= o

AE A=A F (2) 5 WA 100 nm, ¥FEAEAIE 20 WA 80 nm, &F3F (3) 1 WA 100 nm, BRI SHA=
10 WA 80 nm, AF/A7A xE (4) 2 WA 100 nm, vFEASAIE 5 WA 50 nm, dAF AEA = (5) 5
W=l 100 nm, BFFASHAIE 20 WA 80 nm, MAE (6) 20 WA 1000 nm, BFHASAE 30 WA 500 nm.

AzEsh weste] ¥ wwe] OLEDAA AF % Axe] A% T YA 914 2L Avhs o OLEDS] W
AEge, v 99 FAME, Ao 3o Juid T dd 9PL we F Avk. ol AA £EFe

A5, Az Tl S1x7t thelere] Yok FA7] B4 % Avkdon wyAe Wy vhgo]
HE% dgslolol ¢ olmath. OLED F AW 3 F T v AgHE 2o wel v, A}
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[0518]

[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]
[0529]

5= oo FUHARL Sof 5 FAs iRl A g A ARG T H/EE A ARY 52

olgo] A7Her EgEs Ay BAE T FARY ° & FAE 2= Aol shesit

vt et s (el ER A Sd2A) M B/Es A /o714 Aol A OLEDS] skt o F
Sl sher 1 4 AF Ak 2 OLEDE 5 7

t}. OLEDe &8

& WA R B owbg o] OLEDOl A AETbs st o), HrHA
T OLEDS EAAA Adoldt To oux] s 2A4sta AARdS Sols &

+
E

=
olfold = 9lm g MBS THT & v},
A E A= A 2 oo

ASS = X)
- o 1
Al A=, dE B0l AFE, ddnide] s 34

o
&

FA AA B 2 A EREH g9 g s

A, Z-hE, 8 717 4 Faw, 28 8 hyelA o] s Al FAoltk. o5 S BA] A=,
o= =°, FulE, HESR PC, FlE e, yAE 7hviet, WP3 Zeolo}, A B mae )ake]
gl A o] B Al AAlolvh. & TR O] OLED7F AHEE = e F7he) Ak, dE 5] VIRED oF =

Ak, & wee sht olge] & wwe] f7] Wy tholos wE sht olgel ¥ wie WwHES ¥Hshs,
044 s BA AN, A0 AR, devidel s EA P, AL, F3E 0] 2 guw, 29, o
dEelAe S EA A, R oA s EA BN, A0 FUE, E e, FUe AFE, 049 A
W, Wp3 Felolo, AF L wish kel BAA EAMG Y EA FA; 29 PA; s oF
F5; b B o) Rl FomyE AuE st B Aolth,

S AAE B dAE BHow Tgulel dn S8 99 @S Aol otk el A%
B4 @, RE VP uRge $3 /)Feln

AA 4

AA¢ 1

T S5

g % 16.4 ml (27.9 mol) t-FH-2FL oh=Eale] 78CoA 30 ml ¥ F2 HEGS=2FL (THF)
% 5.00 g (12.1 mmol) 9-(8-HERTIMEF-2-)7hEntEe] gof (o] AL §02010079051] 714 ]
9e)ol "7HEIgITh. 158 ¥ 2.93 g (15.8 mmol) 2-0| AT R EA4,4,5 5-HEvE-1 3 2-t] SAL R E TS
AAe kel wg ERES ok 7 wkela Bo] R34 tdd o
= 319, S-S sauladgo R AFRA7I LulE AASGIT.  odHZE5E AAs}Ete] 2.57
g9 IFE 1 (5 46%)S 5319

1H NMR (400 MHz, CDCls): & 8.50 (s, 1H), 8.18-8.23 (m, 3H), 8.05 (dd, J=8.3 Hz, J = 1.3

Hz, 1H), 7.80-7.82 (m, 1H), 7.64-7.70 (m, 2H), 7.43-7.49 (m, 4H), 7.28-7.37 (m, 2H), 1.43
(s, 12H).

(R
ol
o
=
|
3
co
@]
2
2
w
>,
AL
off
2

H
2

b) 11.3 g (50.0 mmol) 3-(2-o}n = d)-1H-wl=o|n|t}E-2-25 180ColA 50 ¢ &
L FFES Al 3 h EoF 220CAA] WUHEaL Bo] BTh. AAES o)
ATk, 50 ml 30% FAZIEF £99S 200 ml THF & WA E9 Ao Hrlsiitt
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[0530]

[0531]

[0532]

[0533]

[0534]

[0535]
[0536]

[0537]
[0538]

[0539]

[0540]

[0541]

SS=50dl 10-2393687

gbebal 71 de wdsta, Fidviadiger AxAlrlal &vie SFaWek. 9.26 go stkbE 2 (& 89%)

1H NMR (400 MHz, DMSO-d6): 5 7.88 (d, J= 7.7 Hz, 2H), 7.39 (d, J= 8.0 Hz, 2H), 7.12-7.16
(m, 2H), 6.97-7.01 (m, 2H).

SH-lZzolu| v} ([1, 2-a]HlZoln|thE 2 3-(2-oln| = d )-1H-HZo|n|t}&-2-22] AL ¥ [Bull. Soc.
Chem. Belg. 96 (1987) 787] of Z]1A1=e] 2

o
N Cul, Cs,CO.
, Cs,C0;,
2. =N L- =89, DMF
oy Ofy EEE LU
3
Br o+ 2 NN

O

¢) 5.00 g (13.4 mmol) 2-HE2R-8-olo]ow-t|MlZFgt (19 FA-2EP1885818% 7= o] UL), 8.74 ¢
(26.8 mmol) TH2FAIE, 255 mg (1.34 mmol) o}o]lW3}42](I) Z 309 mg (2.68 mmol) L-ZEHE &ALl 75
ml CHEESoln|= F 2.78 g (13.4 mmol) SH-Wl=o|w|t}2[1,2-a] = o)t} H7}Fslit}. e EotES
150Col A 19 h =<t 71dsta THES A 3 Z=Z4r¥ A (Hyflo Super Cel)(R) & (ZF7}F(Fluka) 56678,
CAS [91053-39-31) oA odFatqivt. F714E B2 Ak, &g SH3Hk. EFA/0E ofAlH
°|E 19/1& AF&ste] Au7ba oA Z ARutEa#uste] st3E 3 (58 2.29 g (37.7%))& F533
o,

1H NMR (400 MHz, THF-d8): & 8.66 (s, 1H), 8.41 (s, 1H), 8-01-8-16 (m, 3H), 7.89 (d, J= 8.8
Hz, 1H), 7.63-7.75(m, 4H), 7.25-7.49 (m, 4H).

K,PO,*H,0,
sPhos
Pd(OAGc),
©%4/PhMe

1+3 ————>

d) 1.98 g (3.41 mmol)2] 3}&E 1 2 4.02 g (16.6 mmol) AA7A AAZF Ad¢3tE, 15 nl HS2F, 60 nl
E7¢ % 12 ml =5 1.50 g (3.32 mmol) 9] 3tgHE 3ol H7letleh. EFES of=ow @Sl 81 mg
(0.199 mmol) 2-tAZFRNAFE A~y --2" 6'-t]H|EA]H|Zd (SPhos) 2 74 mg (0.033 mmol) T&}g(I1) o}Al
HolEE #HUlalgivt. wWhE E£3ES ol22o =R B[l of2Etdl| 100TolA 4.5 h & wykelgivt. 40
mle] 1% AlPSHEF 98 Hrbsta whg £31ES 1 h ¢ i) ﬂv} gz 2veks Hrksta, {714
< B2 AFsta vl oR AxAZt. 54 2 ojojA] EF4l / od ofAElolE 9 / 18 AME3E
of A7t delA Zd aRntEdguste] e A-L (& 1.42 g (61%))% FE533T.

1H NMR (400 MHz, THF-d8): & 8.71 (s, 1H), 8.54-8.58 (m, 2H), 8.41 (s, 1H), 8.20 (d,
J=7.8 Hz, 2H), 7.62-8.11 (m, 12H), 7.26-7.31 (m, 10H).

Ao 2

4H-o)m|th2[1,2-alHl =z o] nt}Ee] &A1& ARKIVOC 2002 (v) 48-61°l 7|Al=o] ¢ltt.

H Cul, Cs,CO;, E)‘Br -
o D, e
N\\\/N + 1 Br pMSo N\\\/N B Q%N

a) 200 ml gHE &ZA= (DMSO) = 8.02 g (51.0 mmol) 4H-o|w|t}x[1,2-a]¥l=Zolu|t}E, 15.9 g (56.1
mmol) 1-H 2R -3- O]— 1@ =-dlAl, 33.2 g (102 mmol) A, 1.94 g (10.2 mol) ofole W3-8 (1) E 2.35

g (20.4 mol) L-ZEHS 100TColA] 24 h st wHksG . nAE oJFdsia tF22deoz AH5%T.
%7]%% =52 AﬂZio}j?_ Pmtavlgor AxAZRT. s FHIW EFA B olojx EF<l/eE o}
AFelE (20/1)E AHEste] Zyl AzmtEdgdste] A4E EFE (3 89 g (24%) o]dAA A % 4.46 ¢
(28%) oA B)& w53t 271 o] dEAY ZelE EFA/AE oMEHCIE (FF< 100%, =7/
g ofAlH o] E 95/5, EF<l/E olAlHo]E 90/10 Z o oA H ol E 100%) & AH&3te] T 29 ARwtED

ol
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[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]
[0549]

[0550]

[0551]
[0552]

[0553]

[0554]
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J
Jm
Qﬂ

10-2393687

1H NMR (400 MHz, THF-d8): & 8.54-8.56 (m, 1H), 8.33 (dd, J= 7.8 Hz, J= 1.4 Hz, 1H), 7.80
(d, J= 2.8 Hz, 1H), 7.76 (d, J= 2.8 Hz, 1H), 7.79 (d, J= 8.6 Hz, 2H), 7.39-7.46 (m, 2H), 7.20-
7.29 (m, 1H), 7.12-7.16 (m, 1H).

7

N

N B

1H NMR (400 MHz, THF-d8): & 8.23 (s, 1H), 7.95-7.97 (m, 1H), 7.70-7.74 (m, 2H), 7.56 (s,
1H), 7.45-7.53 (m, 2H), 7.24-7.33 (m, 2H), 7.17 (s, 1H).

b) gt= C-19 S 2 A-19) 43} FAlsHAl FdsH3it.

0.
TN TN P _—
TN \’// W b K;PO4H,0 /TN L l
& fr\w\l N e =t sPhos , AN
_ / N { — — VN
N b ] A % Pd(0AC), \ } LR
Yoo — NS . B — -/ TN = =
=/ Br = | /{ 24, al i Ny \.\
L g%/ gFd (R,
S 22l

1H NMR (400 MHz, THF-d8): 8.63 (s, 1H), 8.52 (s, 1H), 8.42 (s, 1H), 8.32-8.35 (m, 1H),
8.20-8.22 (m, 2H), 7.59-8.02 (m, 10H), 7.40-7.47 (m, 4H), 7.09-7.20 (m, 4H).

c) AAlel 20)9] WA= FEE e A-19] I fFrAksHAl RS

0.
O kPoi10 @
N sPhos
- Oy P8 pano), O )
\N fe) Y~ N
- ) aswere (h el
B ()

1H NMR (400 MHz, THF-d8): & = 8.51 (d, J= 1.7 Hz, 1H), 8.41 (d, J= 2.1 Hz, 1H), 8.37-8.39
(m, 1H), 8.21 (s, 1H), 8.19 (s, 1H), 7.98 (dd, J= 8.6 Hz, J= 1.9 Hz, 1H), 7.91-7.94 (m, 2H),
7.65-7.82 (m, 6H), 7.57 (d, J= 1.5 Hz, 1H), 7.37-7.44 (m, 4H), 7.24-7.34 (m, 4H), 7.12 (d,
J= 1.5 Hz, 1H).

5

r
L,

g AN 1- £F MEYA

A=A AFRHE 10 719 AA LD AZg A% AAA (392 (Deconex)” 20NS, 2 259 27— =
(ORGAN-ACID)® =3 E AAT oS 229 A7) (ultrasound bath) 5 oA E/o]AZ 2 S ZIE FofA]
ARttt EAE & Adve g9 77 JALE AAS] HdE, 78S FUFY 268 B LF LB FolA
AL 9 FEF(ozone flow)oll =EFAHT. I3 Ags =3 1102 A& ¢ SA4L AAeGT. I v 9
20" 0C AJ20-1000 (B AERY2 Qlmsg o Bl = (Plextronics Inc.)ZHE A#E)S ~@-musa A
ZANA BE FAF (~40 nm)S A A

OB ) WAE 7] B4S oF 100 -10 mbarol A tEF 0.5-5 /5] HE2 A J)ge] 7]} F2)

440
O

45 & 2 oA AdAEA, * (Ir(dpbic)y) (A=l s, =9 WO

=
7) F2)E 20 me FAE ZE 71 H8sta, 9714 HZE 10 nmE Mo, (~10%) =

W

ol A-&3}3ct.
2005/019373¢] Ir =&

=gste] AEg s,

~
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SS50dl 10-2393687

R 62 TR e

@ ¢, 8 F9%e s}§HE Ir(dpbic); ¥

[0555] %

(A-1)e] L 30 o] FAZ 7|4 22| o5 28349t
8/ { o)
[0556] Sadom BA BAlg (- M2 o ARAZA 5 o] FAR 7 ZHo] o8 AL
=5
o by HC CH, =0 2~ A= = =) 2 3]
[0557] 1 e, CsyC0; =H ¥ BCP ( ) T2 AR FHETOo2A 20 me] FAZE 71 S 9 A
Gatal HFAOR 100 nm-F7 Al AFo2 AAE 45kl
[0558] B4 Ax B9 FolA 8 T4 2L A (getter) 2 ARG

td
il
BN
)
4z
Ny
o
e

I
&Y
o,
2
il
K
>
2
3
K
=
2
=
3

0559] A& ANl i i
] o
»
e o OO

& .

[0560] Hgso] 30 TN sHetE @ =2 g 70 F%e FE
o8 offolxa, 5 3eE Ir(dpbic)ys XA &= As Alefstar, A8 AAlel 19149k o] OLEDS

D
Az 2 T5H
0611 OLEDE EAstbl fls, AANY ANEGS B AR % AN ASHa. oIt AR-as 54
o wEw % 22 (light output) 3 23] ZASAT. P 2L FEAS ALF wAd od = el
ER HI3AD F Ao, FHE 4A57] Y&, OLEDES 9A AR dLoA FEA7|z & EHo 7AAs
NEAYE. SR NEA 2] AES AWeR 44 drbA Auers Aoz Aeldin
300nitscl A< | 300nitsel+ 2 [ 4000nitsol A 2]
EML AV | BQEV[%] | 4w cIE
g Ar]q1 Eg Eg A 38V 14.7 % 125 h 0.17/0.33
g A2 g9 fEga 36V 14.2 % 65 h 0.17/0.34
2RE &5 249 FXH(photon)d] &/ o] 3

1) YR 4A 58 (EQE)S Ed EE 4%
[0562] s2E AR Foltt
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[0563]

[0564]
[0565]

[0566]

[0567]

[0568]

[0569]
[0570]

[0571]

[0572]

[0573]

[0574]

SS=50l 10-2393687

AAd] 3

O OOr . QD
| | N \© @ \@

3.30 g (10 mmol) 1,3-t]o}o]owdlAl, 13.0 g (40.0 mmol) EHAMAMIEE, 1.90 g (1.00 mmol) o}olL W& (1)

2 2.30 g (20.0 mmol) L-ZEHE HA3e] 100 ml HHE<EEA= (DMSO) 5 4.56 g (22.0 mmol) 5H-#lZ=o0]

vtk (1, 2-alWl =0l ttEd H7FekSiT). & EFES 100CdA] 5 h & wdsglty. 9 ERES =
Kel

=]
M gl
of Xi AEES AT, AHAES EFAeRNE 23] AAs 6. & 1.6 g (48%).

MS (APCI(pos): m/z = 489 (M+1).

1H NMR (400 MHz, THF-d8): & 8.79 (s, 1H), 8.22 (d, J= 8.4 Hz, 2H), 8.15-8.18 (m, 2H),
8.00-8.06 (m, 4H), 7.88 (t, J= 8.1 Hz, 1H) 7.71 (d, J= 7.9 Hz, 2H), 7.41-7.49 (m, 4H), 7.25-
7.34 (m, 4H).

AAd 4

r Cul, Cs,CO3,
N Br L-=gd,
=N DMSO BE jf@
"0 | C%?j“

a) 7.78 g (25 mmol) 1-HEX-3-o}o] =-dlAl, 16.3 g (50.0 mmol) BAFAM|L, 1.24 g (6.50 mmol) o}o]o ¢
BtE](1) 2 1.50 g (13.0 mmol) L-ZEHE A43ke] 100 ml tWE&EZA= (DMSO) 5 5.18 g (25.0 mmol)
SH-wl=olm|th2[1,2-al Wl =0l |tk o] H7lelgich. whg EFES 100To]A 18 h &9k witslgin}., kg &
FES =ol FU. fUIE HEEREduor FEI6T. f713ES bl o R dEAZ.
= EFeS AMEste] AEFbA AdeA ZE ARvEafecte] AES 53

1H NMR (400 MHz, CDCl3): & 8.25 (s, 1H), 7.90-8.05 (m, 3H), 7.95-8.05 (m, 3H), 7.71 (d,
J=7.9 Hz, 1H), 7.65 (d, J= 7.9 Hz, 1H). 7.50-7.65 (m, 2H), 7.26-7.45 (m, 4H).

er ‘O);L» E‘;}Z(dppf)
Q\i * o'é‘o . QTE,/N
Oy

N
A-18

b) 20 ml DMF <& A< 4a)9] 1.09 g (3.00 mmol)2] AAE, 690 mg (2.70 mmol) 4,4,5,5-ElEgtde-2-
(4,4,5,5-HEgWE-1,3,2-t AR Z8h-2-9)-1,3 2-TSA R =7 5.86 g (1.80 mmol) EFZAES of2Fo
2 278l L 1'-va(hed a2 dER2ddm5 (1D S #rhsta vk £
gB7)5 9, Hhe B3RS 80ColA 18 h EoF wukaldd. AMAES Autdfa gug o= (DWF),
E 3 WS R AH3T. & 370 mg (44%).

1H NMR (400 MHz, CDCla): 6 8.43 (s, 2H), 7.95-8.10 (m, 6H) 7.70-7.90 (m, 6H), 7.63 (d, J=
7.6 Hz, 2H), 7.20-7.45 (m, 8H).
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[0575]

[0576]
[0577]

[0578]

[0579]
[0580]

[0581]
[0582]

[0583]
[0584]

[0585]

[0586]

[0587]

SS=50ol 10-2393687

AAd] 5

KOAG
Br ‘)_(7 PACI,(dppf)

_

Ao
& LW @

a) 50 ml DMF & AAlo 4a)2e] 5.78 g (16.0 mmol)9] AAE, 12.16 g (47.8 mmol) 4,4,5,5-HEz}Hd-2-
(4,4,5,5-H EgtoE-1,3,2-T] SAL R E8-2-9)-1,3,2-T] 2A B Z, 12.5 g (0.128 mol) oM EAZFS o=
Zog 7|89, 1,1'-H|A(HAdZA0 ) A 2A)tEF R 2385 (11)S #A7sta ¥hg Z3ES o220
2 278t Rk & % ES 60ColA 22 h & wwksta & F JUEF X3} §d4d At 74
Bl Eps| =2 ¢ (THF) o %%6}1 F71°%E Htadlgor AxATL &uE SRAHT. AAES

tog ogE 2L AFzdrozRY AAIEAT. F& 3.62 g (59%).

1H NMR (400 MHz, THF-d8): & 8.26 (s, 1H), 8.09-8.10 (m, 1H), 8.07-8.09 (m, 2H), 7.86 (s,
J=7.6 Hz, 1H), 7.60-7.67 (m, 3H), 7.28-7.42 (m, 4H), 1.39 (s, 12H).

Q e Q
44k /PhMe
@ >g(\ @ Oy

N N

of

b) 2.72 g (6.01 mmol) 5-(8-HERUMEFH-2-d)Hl=o|ntpER (1, 2-a]lMllZo|H|T}E 2 6.92 g (3.01
mmol) A7 AAZEH A43E, 27 ml Y24k, 100 ml EFA 2 21 ml & 3.20 g (7.82 mmol) 2] 5-[3-
(4,4,5,5-HEgHE-1,3,2-t AL EF-2-)d d [l Zo| v t}pE 2 [1,2-a] Wl = o u|t}Eol| H7beidet. &
S ooz B7]Egitk. 148 mg (0.361 mmol) 2-TJA|F 2 AN FEAY -2 6' -t EA 8] #Hd (SPhos) 2
135 mg (0.060 mmol) HeH&F(II) oMAEIO]EE H7teirt. WhHE EFES of2Fo R @Y|slal o2 3|
100ClA 22 h B¢+ ks3I, 110 ml2] 1% AU ER SIS %M%}ﬂ W EFEES 1 h B R
Sk, YUEZERURRS Hrteta, fU1dS B2 AlFsta Fakelay] ARES HEeR
t}F A v (decoct) (8 1.62 g (41%)).

ﬂ%
FU
L
PN
>
S
o

1H NMR (400 MHz, THF-d8): & 8.69 (d, J= 1.1 Hz, 1H), 8.57 (d, J= 1.6 Hz, 1H), 8.42 (s,
1H), 8.05-8.08 (m, 1H), 7.89-7.99 (m, 6H), 7.80-7.85 (m, 2H), 7.76-7.75 (m, 4H), 7.57-
7.61(m, 2H), 7.18-7.37 (m, 8H).

A 6

Br

“_N Br NI/Q
‘e N
D—F . QM@ K,CO, BQN%

Br

a) 200 ml DMF = 20.0 g (78.8 mmol) 1,3-TJH 2R -5-ZFQ -4l 16.3 g (78.8 mmol) 6H-®=o0]
[1,2-a]HlZolmt}E 2 43.5 g (0.315 mmol) %"J’a%% 170CelA 17 h &<t wHkelgictt. wh-§ E3&ES 31
= AHE st RAogRHY AAdES H4 £ oA, AdES E OE dEEE AFHSa tdd
elE 2 JEerSE tFASUT. £ 21.2 g (61%).

1H NMR (400 MHz, THF-d8): & 8.21-8.26 (m, 4H), 7.98-7.8.00 (m, 1H), 7.68-7.73 (m, 2H),
7.31-7.49 (m, 4H).

K,CO.
Br. Br 0o slf’hosy O O
Pd(OAc),
\©/ * O—B 924 /PhMe O O Q
N \
o TR e
@"H@ B-5 Q—N\©
b) 2.00 g (4.53 mmol) 5-(3,5-t]HZ R I )M=ze|n| &2 [1,2-a] M=o H|thE 2 4,15 g (3.00 mmol) EHAF
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[0588]
[0589]

[0590]
[0591]

[0592]
[0593]

[0594]

[0595]

[0596]
[0597]

[0598]
[0599]

S=50ol 10-2393687

AN 2 21 ml ES 3.20 g (7.82 mmol) 2] 2-tjMlZFeH-2-U-4,4,5,5-H Eg}tH
N

A=
= —r
9-1,3,2-t) S AR E el Aot %%‘% olZ o Y78k, 37 mg (0.090 mmol) 2-T] A28
c: (

]_

QF

A JL‘: 2" ,6'-tlu|E A1) HY (SPhos) % 10 mg (0.0045 mmol) ZE}E(11) olAEHO|EZ H7lsldith., w3
THEES of2FoZ 25l 223}l 120°C°ﬂ*1 19 h &< wHkskglth. 110 ml9] 1% AIISYER &5
A7 sla g EFES 1 h & 5& ek, &M= FHAWE. 30 ml EFAE Hubsta, AAES o3

152 WE HE A% (MEK) o ZHE AAssIgtr. £8 1.84 g (66%).

1H NMR (400 MHz, THF-d8): & 8.21-8.26 (m, 4H), 7.98-7.8.00 (m, 1H), 7.68-7.73 (m, 2H),
7.31-7.49 (m, 4H).

Are 7

Y YO Y
0 @ﬁ% @f%

Ao 79 AAES A4 60 7AE Ao} A A ZE T

1H NMR (400 MHz, DMSO-d6): & 8.59 (d, J=1.5 Hz, 2H), 8.46-8.47 (m, 1H), 8.24-8.33 (m,
6H), 8.13 (d, J= 8.0 Hz, 1H), 7.99-8.01 (m, 2H), 7.78 (d, J= 8.2 Hz, 2H), 7.37-7.68 (m, 9H),
7.29-7.37 (m, 2H)

AAl 8

K,CO,, o 0
a8 B, SOy
NSy Q_o @:&N N%(’\;D
@ o% @ A-21 @

3.85 g (8.51 mmol) 5-(8-RZRuwlzFe-2-d)wl=ojutfEZ[1,2-a]MZout}E 2 10.3 g (4.26 mmol)
A7) QAMZAE Ae3tE ) 20 ml ©l=AE, 80 ml ZAA 2 16 ml ES 2.01 g (4.09 mmol)9] 4,4,5,5-HE
el -2-[3-(4,4,5,5-H ESHE-1,3 2-T] SA R E&-2-2) 3| d ]-1,3, 2-H AR Skl H7lslginy. E3ES
of2oz g7|sktt. 210 mg (0.511 mmol) 2-TIAZ2IAZ AT w-2' 6'-T]WEA8]HAd (SPhos) ¥ 191
mg (0.085 mmol) ZEE(I1) oAEHICIEE HItetelth. ¥bs EFES of2o 2 &7]slal of2 3k 100T
oA 22 h F<t WwWFSIGITE. 110 ml 9] 1% AIISIUER &9qS Hristn g =FES 1 h 5 SR
g2 veks #A7siith. §7148 B2 AFsa bvtadd oz AxAZY. AES dHodddHa=
gZAsde. & 1.31 g (39%).

1H NMR (400 MHz, DMF-d7): 3 8.90 (d, J= 1.7 Hz, 2H), 8.86 (d, J= 2.2 Hz, 2H), 8.37 (s,
1H), 8.26-8.31 (m, 4H), 8.14-8.21 (m, 4H), 8.08-8.11 (m, 2H), 7.94-7.96 (m, 2H), 7.89-7.93
(m, 2H), 7.76-7.78 (m, 2H), 7.66-7.71 (m, 3H), 7.32-7.49 (m, 8H)

AAle 9

Br |
© o
e
ase]
|
a) 2,6-tofo] o E-tjl 2 ¥ W02011/1114232] AAJd] 130 ulg} A Z3ta A|S2dro 2R AA3sto g
A A8l
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[0600]
[0601]

[0602]

[0603]
[0604]

[0605]
[0606]

[0607]
[0608]

[0609]
[0610]

[0611]

=E=EE56] 10-2393687
QNL@
Q
Cs,CO,

A-22
DMSO

b) AAlel 9o AAEE Al 5ol 71l Aafel FAFSHAl Azl
AAle 10

S0, Gy s QT oo

A-10

4.20 g (10 mmol) 2,8-Tloto] @ =t Wl =F e, 13.0 g (40.0 mmol) BAFAlE, 1.90 g (1.00 mmol) o] S 5}t
Z(1) % 2.30 g (20.0 mmol) L-ZEHE H 431100 ml HrEEZA = (DMSO) F 4.56 g (22.0 mmol) 5H-Hl
zolutpz[1,2-alWlzol | thEe] H7Fstith. WhE E3}ES 100TolA 24 h §F wyteti, ofdsti tI=
Zogtoz AHadnt. f713S Itadges AxA7|n &2 FRAWNE. AAES dHE23Y
AXstsioitt. & 4.7 g (81%)

1H NMR (400 MHz, THF-d8): & 8.73 (d, J= 1.2 Hz, 2H), 8.14 (d, J= 2.3 Hz, J=8.8 Hz, 2H),

7.96-8.02 (m, 4H), 7.92 (d, J=8.8 Hz, 2H), 7.70-7.73 (m, 2H), 7.62 (d, J= 7.1 Hz, 2H), 7.25-
7.40 (m, 8 H).

AA4 11

oD — OO

a) 2-BER-TWzFd4S 23 [E. Hand, J. Org. Chem. 62 (1997) 13481l whe} Azsla tert-F2 =& o
HZ (TBME) Z2%-¢ AA 35l A A3,

o, — o

b) 47.27 g (0.199 mol)®] 2-HER-MlZFTE 440 ml HUER THF &sjA17)a O}E%ﬁ}oﬂ ~78C=

WAtk 1 h ol 2l teoliaZ2deln = (LDA; 250 ml9] #Z THF % 81.2 ml (0.219 mol) n-#E e

F (EF F 2.7 2 20.18 g (0.199 mol) tlo]azZHolyl o R RE Axg)o] &NE, % -73C o]st&
vﬂo}ﬂw Arrekvk. AAE A fels -78TelA 2 h ot wwkegity. 2 v 150 ml Zﬂi THFl &
¥ 50.6 g (0.199 mol) ofe]dle] &os, s -73C ostZ fFAsHA 50 ool H7batsivt. A
oA gAE deoR Jhstar, 500 mlo] Al 8o pH = 7ol Zan 2N HClS AR8-ske] pll = 72 F3HA %]
9. #57 SvE SEATIL A dEoHAHlER 33 FESdit. i #U1dE == 33
AFstar, Favtadigoes AxA7]aL, ofdsta $ufE SEAAG. ASEEA/BIE = 11255 23] 44
spate] 35.0 go] 2-HEE-4-ofo] e -tz gt (8 45.60)2 TSI,

o

1H NMR (400 MHz, CDCls): 8 7.99 (d, J = 1.8 Hz, 1H), 7.95 (d, J = 1.8 Hz, 1H), 7.85(d, J =
8 Hz, 1H), 7.63 (d, J =8 Hz, 1H), 7.51 (t, J =8 Hz, 1H), 7.37 (t, J = 8 Hz, 1H).

- 185 -



[0612]

[0613]
[0614]

[0615]
[0616]

[0617]
[0618]

[0619]

[0620]

[0621]

[0622]
[0623]

[0624]
[0625]

S=50ol 10-2393687

AAle 12

—’B

2) 4-BER-CAFLS USH011/0006670) Al 19 weh Axshn vewie 24sste] Ak,

—> BI

b) 6-H 2 W -9-0}o] @ E-t]Wl ZFeS S2011/0006670¢] A A4 10 wa} Azstn 2-Tedswey AR s}s
o} AAskATt.

(@]
.
© & Nﬁ:N Cul

¢) 1.00 g (2.68 mmol) 6-HEE-2-ofo]@ -]l ¥eh, 1.75 g (5.36 mmol) ©AbAlF, 130 mg (0.67 mmol)
ofo] Oﬁlﬂ?ﬁl(l) 2 150 mg (1.34 mmol) L-Z2WUL A2dto] 20 ml DNSO = 670 mg (3.22 mmol) SH-Wl=o0]
VR[] 2-alilzoluthEel] HIbskgleh. Wb E¥ES 100TIA 18 h &b adkatar of Askglh. THF A
EFE Tr7]/x10ﬂ A7Vl f714S 22 AFsy. & ]/KL—Q— ﬂ/&U}lLﬂ]%gi AZA 73 LnjE =R3
Ak AFES F7F A gl @Al dellM ARSE = AT (& = 650 mg (78%)).

1H NMR (400 MHz, CDCl3): 3 8.66 (d, J = 2.2 Hz, 1H), 8.13-8.19 (m, 2H), 7.96-8.07 (m,
3H), 7.66-7.78 (m, 3H), 7.25-7.45 (m, 5H).

KsPO4*HO,
sPhos
Pd(OAC)2
942 /PhMe

d) AAel 129 AEE AA ] 50 71AE Al FAFEHAl AxzEc

MS (APCI(pos), m/z): 615.5 (M*1). tH NMR (400 MHz, THF-d8): 8.68 (d, J= 2.1 Hz,
1H), 8.34 (t, J = 1.8 Hz, TH), 8.21 (d, J= 7.7 Hz, 3H), 7.85-7.15 (m, 7 H), 7.65-7.77 (m, 5
H), 7.47-7.58 (m, 3H), 7.28-7.44 (m, 6 H).

AAle] 13

e eryd Q0

7\ 5 + 534 /Phive

O E' O ®
O

A4

0-13-(4,4,5,5- I Eeho 81,3, 20l AL Eek-2-2) sl 7k 2nhEe] B42 B (Chem. Nater. 20 (2008)

1691-693]°1 71A=o] vk, AAjdl 219] A& AAlel 59 71AlE dApet frAbshAl A8kl
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[0626]

[0627]
[0628]

[0629]

[0630]
[0631]

[0632]

[0633]
[0634]

[0635]

[0636]
[0637]

[0638]

[0639]
[0640]

[0641]

SS50dl 10-2393687

AAle 14

— o

% [A. Kryska, Journal of Chemical Research, Miniprint 10 (1999) 2501]¢ whe}
B AAslste] AgA|siTt.

AA4 15

o 6./
SN ,
a) 2,4-toto]l -l 2F S 2-ofo] Qie-ti TR (Aol 14) S RFE EWste], AAld 119 7| AE A

Apob FARSHAl AlFetaL 2-L RS RAE AA E‘rﬂ*ﬂ AT (81 80%).

1H NMR (400 MHz, CDCls): & 8.17 (s, 1H), 8.07 (s, 1H), 7.84 (d, J = 7.6 Hz, 1H), 7.63 (d, J
=7.6 Hz, 1H), 7.51 (t, J=7.6 Hz, 1H), 7.37 (t, J = 7.6 Hz, 1H).

® H &
O N7=N N © N
| @ . @@ __@[NH g N/QND
Onas(
b) AAld 152] AAHES AAld 100 71A%E DA} F-ASHAl A Z35FA T

A 16

H
- Cul, Cs,CO3,
hig =8,
O/N\Q * ! Br DMSO x NQBr
—_— \I(
o

a) 7.00 g (24.7 mmol) 1-B. 22X -4-ofo] 2 =-dlAl 10.5 g (32.2 mmol) ©AHAl%, 2.36 g (12.4 mmol) o}o] L
ﬂﬂ?ﬂﬂ)m285g@47mo)LE 28 AAslo] 80 ml DMSO = 5.13 g (24.7 mmol) SH-wl=o]mthx
[1,2-a]lZolu|t}Zo H7beFAT). wWhS 352 100ColA 15 h & 150CoNA 4 h B¢k wytsla, t)E22

ek ﬂﬁd@ 3l ER A AT, f714S 2 AFEST. f§U14E Ebtadlgo s ARAIR
. AAES todddz 2 WE " AE MEK)OoR tFAEAY. F&: 2.90 g (77%).

1H NMR (400 MHz, DMF-d7): § 7.93-8.10 (m, 4H), 7.78-7.92 (m, 2H), 7.72-7.79 (m, 1H),
7.49-7.71 (m, 1H), 7.31-7.49 (m 4H).

b) AAld 16b)e] BAHES AAd 4b)o] Z1AE Axpet SAFSHA Azt
1H NMR (400 MHz, DMF-d7): 8 = 8.19-8.33 (m, 10H), 7.83-7.87 (m, 2H), 7.73-7.77 (m, 2H),

7.35-7.54 (m, 4H). & N3+ DMFo) 93 #n8
MS (APCI(pos), m/z): 565 (M*1).
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[0642]

[0643]
[0644]

[0645]

[0646]
[0647]

[0648]

[0649]

[0650]
[0651]

[0652]
[0653]

[0654]

[0655]

[0656]

SS=50l 10-2393687

AAo 17

O o
o oon G
NN 151785 - N)\\N OO
& o
AAld 179 A ES AAld 4b)ol] 71AE AAkek FARSHAl Azl

AA4 18

& o0 o g@
O ox< Q—g_:;@ O s @
e 189] AYES A ¢ 5h)ell 71AE HApet FASHA A z=5kl )

MS (APCI(pos), m/z): 615 (M*1).

AA4 19

e : ata
o0 Oy s Q7 0D

2 g (4.04 mmol) 3,6-t]olo] 2 =-9-Hd-7}21}=, 5.26 ¢ (16.2 mmol) EHFA{E, 190 mg (0.101 mmol) o}o] <
E@HLEMI) 2 233 mg (2.02 mmo ) L-Z=3S AAdbe] 40 ml DMSO % 1.84 g (8.89 mmol) SH-#l=olw|t}z

[1 2-alWl=oln| k& HrFstgit, ¥ EFES 150TCoA] 10 h B¢k wwkelal, dZ2 73 AR) WA

7} 56678 CAS [91053-39-3]1) oA oAztsta tlZFzzdeo g AHsnt. 7148 Sautaygoz
ﬁi*l 7)1 s FTHIANG. AIFEIAH/EFA ( 1213“4 100%, AZF23A/EFd 10/1, AZ23AL/
e 4/1)0 ;\}30}04 Tl 2 azetEadgsty AAE (58 70 mg (3%)S FEIAC.

MS (APCI(pos), m/z): 654 (M*1).
1H NMR (400 MHz, THF-d8): & = 8.81 (d, J=1.9 Hz, 2H), 7.99-7.05 (m, 6H), 7.70-7.83 (m,
11H), 7.22-7.41 (m, 8H).
313t A-12 ool 8}7] 3HE-S HPLC-MSel ol&) AZ=sgivh:
(MS (APCI(pos), m/z): 449 (M+1)). (MS (APCI(pos), m/z): 575 (M+1)).

AA4 20

Cul, Cs,CO;,
L-ZE49,

o - S0 = "g
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SS50dl 10-2393687

[0657] a) AAle] 20a)2] AAAES AAd 1o)ol 71" Axfe} FAHAl AlZzsHiTh. 4H-[1,2,4] Ego}&E=[1,5-a]¥
ZolntpEe] g4 =L 9] FAd AlgE =9 E- #alME w3 [J. Heterocyclic Compounds (1989)
1681 ¥ [J. Org. Chem 42 (1977) 5421 F %3},

=1

[0658] MS (MALDI-MS (, m/z): 403 (M+*1).

K4PO,*H,0,

sPhos Q\N‘N
LY

ey S BB ah
o

D-40

[0659]

[0660] b) AAld] 20b)2] FAHEES AA | 139 71AE Bape} FALSHA Alx3sHS ).
[0661] A A4 21

Br
N Br Q/
=N
o O X
I ¢ S—N. P
[0662] N

[0663] a) 5 g (31.6 mmol) 4H-[1,2,4]E&o}=&[1,5-a]Wl=oln|t}Z, 20.6 g (63.2 mmol) EMAE, 1.5 g (7.9

mmol) ololds72](1), Z 910 mg (7.9 mmol) L-ZEHES AA43} 60 mlL DMSO & 17.8 g (8 mL) (63.2
mmol) 1-B 2 R-3-olo]o =il H7bstiet. W Z3dES 85TColA] 15 h &<t wHkslgitt. kg Z3}E8
e 2 es AMSste] AE7HAs F3 s, f718S &, NaCl §do=2 AFHsta, Y EFOR
AZNZT. AAES tolddHE= tFdagint (55 8.0 g (80%).

1H NMR
(400 MHz, CDCly): 5 8.02 (s, 1H), 7.98 (s, 1H), 7.90-7.88 (m, 1H), 7.71-7.68 (m, 1H), 7.60-
7.58 (d, 1H), 7.52-7.48 (t, 1H), 7,46-7.40 (m, 2H). 3C NMR (500 MHz, CD:Cly): 5 155.05
(d, 1C), 153.47 (s, 1C), 136.82 (s, 1C), 134.23 (s, 1C), 131.63 (d, 1C), 130.78 (d, 1C),
126.69 (d, 1C), 124.95 (s, 1C), 124.87 (d, 1C), 123.50 (s, 1C), 123.26 (d, 1C), 122.45 (d,
[0664] 1C), 112.15 (d, 1C), 111.66 (d, 1C).

st e &9

b) 40 mL EF4 F 1.25 g (4 mmol) 4-(3-BE2EHY)-[1,2, 4]EZo}EZ[1,5-alWl=elnt}E, 2.4 g (5.2
mmol) 9-[8-(4,4,5,5-HEgtdE-1 3 2-t)3 Al Z&k-2-d) il x=F&-2-d17l=nl= ) 2L 4.3 g (20 mmol) <!
LES o2 ste] T4/ E 40 ml/10 L F 90 mg (0.03 mmol) s (IDoFAHIOIE, 100 mg (0.24 mmol)
-t A ERFEE 2 -2 6-TI WS A H HY (SPhos)ol H7Eetleh. whg E3FES 85Tl 15 h St wykst
I YERRHES ARgEte] AdftelEE F3 oFsgitt. {§714S E, NaCl &9o2 A3, JAUEE
o2 AXANHY (FE&: 1.75 g (77%)).

[0665]

[0666]

1H NMR (400 MHz, CD,Cl,): & 8.41 (d, 1H), 8.37 (d, 1H), 8.34 (d, 2H), 8.25 (t, 1H), 8.17 (s,
1H), 8.06-8.04 (m, 3H), 7.93-7.86 (m, 4H), 7.84 (d, 1H), 7.82 (d, TH), 7.59-7.54 (m, 6H),
7.47-7.43 (m, 2H). 13C NMR (500 MHz, CD5Cl>): & 157.22 (s, 1C), 155.97 (s, 1C), 155.07
(d, 1C), 153.80 (s, 1C), 143.30 (s, 1C), 141.80 (s, 2C), 136.12 (s, 1C), 135.79 (s, 1C),
134.68 (s, 1C), 133.14 (s, 1C), 130.81 (d, 1C), 127.78 (d, 1C), 127.31 (d, 1C), 126.79 (d,
1C), 126.36 (d, 2C), 125.87 (s, 1C), 124.91 (s, 1C), 124.89 (s, 1C), 124.76 (d, 1C), 123.51
(d, 2C), 122.92 (d, 1C), 122.88 (d, 1C), 120.61 (d, 2C), 120.31 (d, 1C),120.26 (d, 2C),
122.65 (d, 1C), 120.03 (d, 1C), 113.40 (d, 1C), 112.66 (d, 1C), 112.21 (d, 1C), 111.58 (d,

[0667] 1C), 110.02 (d, 2C).
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[0668]

[0669]
[0670]

[0671]
[0672]

[0673]
[0674]

[0675]
[0676]

[0677]

[0678]
[0679]

[0680]

[0681]
[0682]

SS90l 10-2393687

Al 22

N oNeWe
H-160

10 mL DMSO % 160 mg (0.48 mmol) 1,3-tjofol =dldl 2 170 mg (1.06 mmol) 4H-[1,2,4]Egjo}£=2[1,5-a]®
Zolu|tE£S ofE sl 158 FoF wwkEATE. 625 mg (1.9 mmol) ¥HAFAI{E, 120 mg (1.06 mmol) L-Z =9,
9 90 mg (0.48 mmol) ofeldstTE(1)E H7lskgitt. ¥k E£3HES 100ToA 15 h &<t wRksta tjE=
2Hes ARgste] At EE a3 oFsgitk. f714S &, NaCl 4o = AHs s, M EFOR 1z
AT AAES oA eRS 2 Y AAgeltt (58 130 mg (69%)).

1H NMR (400 MHz, CD5Cly): & 8.35 (s, 1H), 8.06 (s, 2H), 7.94-7.84 (m, 7H), 7.50-
7.42 (m, 4H). 13C NMR (500 MHz, CD;Cl): 5 155.12 (d, 2C), 153.59 (s, 2C), 137.10 (s,

2C), 134.27 (s, 2C), 131.07 (d, 1C), 125.09 (s, 2C), 125.06, (d, 2C), 123.39 (d, 2C), 121.80
(d, 2C), 118.36 (d, 1C), 112,51 (d, 2C), 111.73 (d, 2C).

AA4 23

o]

oD . ~g = o

N \ /k

[
10 mL DMSO & 1 g (2.4 mmol) 2,8-Tlolo]e )Wl z=F& 2 840 mg (5.3 mmol) 4H-[1,2,4]Ego}&E=[1,5-

W Zzon|t}E£S o= 23}l 156F &<k wikelgdct. 3.1 g mg (9.6 mmol) EHAHAE, 550 mg (4.8 mmol) L-3%

%‘jd, 9 460 mg (2.4 mmol) ofeledsFE(DE H7tskitt. 24 w3 Z3ES 100TCAA] 15 h &<t uyk
sttt BS Wkg E3E Ut Adsta wWEE R MY, AAES EFdoer ZAAs s (¢
£ 330 mg (28%)).

1H NMR (400 MHz, CD,Cly): 5 8.38 (s, 1H), 8.05 (s,
2H), 7.92-7.85 (m, 8H), 7.42-7.13 (dd, 2H)

Ao 24

9-(9F-7}ErZE-3-9)-9f-7}2utZES ¥3 A} (J. Org. Chem, 2008, 73, 1809)el wa} | %3} ct.

a) AAld 24a)9] AFES HAld 109 dAfol wel Azslk. A FC (Si0,, AIEZ3A/CHLL, 4:1). F
& 85%.

1H NMR (400 MHz, CD,Cl2): & 8.34 (s, 1H), 8.18 (m, 5H), 7.87 (d, 1H), 7.77 (d, 1H), 7.67
(d, 1H), 7.59 (m, 3H), 7.51-7.39 (m, 6H), 7.31 (m, 3H).

)% Br Pd(dpp)"CH,C,
3% 9] NaOH o O N O Q
N B
=N EER W,
@ 4 GO s

b) Pd(dppf)#CH,Cl, (8 mg, 0.01 mmol)Z t©]=AF (5 mL) 2 NaOH (3 M, 0.25 mL) & 5-[3-(4,4,5,5-H|Eg}uE
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[0683]
[0684]

[0685]

[0686]

[0687]

[0688]

[0689]

SS=50ol 10-2393687

-1,3,2-01 S AR 2 g-2-2 ) sl d [l = o] m] b2 2 [ 1,2-a] Wl =o] W] thE (133 mg, 0.33 mmol), AAle] 24a)¢] A4
&= (144 mg, 0.25 mmol)e] E7]€ (Ar) E3HE9) z47}0} Whe ZSES 80ColA 8 h et 71dsta Mg}
o|E @ FC (Si0,, CHCl,) Aol ol#tste] AAE (5&: 50 mg, 26%)& F53IATH

1H NMR (400 MHz, CD,Cly): & 8.33 (2xs, 2+1H), 8.18 (m, 4H), 7.88 (m, 5H), 7.81-7.73 (m,
4H), 7.69-7.62 (m, 3H), 7.56 (d, 1H), 7.49 (d, 2H), 7.42-7.27 (m, 11H).

HE A 3

110 7142 AZEW ol)a dag thole=e] T4 S48 a7 59 x40 dold AL Adeln, AL

Al 1ol Fatglvt:

e aF 8 oqA7IA AARA, Ir(dpbic);E 20 nm FA9] 7ol AEstar, o714 WA 10 mmg Mo0y

(~10%0) 2 E35te] AR QAEAT. TEHow

w

0 T HEA shg=, ;15 T

QNKN*&NJO
A, 8

st3tE Ir(dpbic)s 2 55 T4 sHat& (A-10)5 30 mne] FA=Z 7173 S

FEAoR | SjtE A0S B AdAlEA 5 e FAR 71 S o8 A&, FEHEHOR 50 TF

AN
&R
%o 27 350 zame) 21 U0 o 5988 90 me] AR A4 SEZomA

ARG, HFHoz ~2 m KFE Az FAFo2A SHA713 100 m FA2) Al AFo] 222 A8k
Hla A8 Ao 1
3715 Al9lskal, OLEDS] Alx % %S A& AAld 3ojxet o] daglch: & FEFellA Ir(dpbic); &

i

.ﬂ ok

Mo039] =73 F%+ 5 T=%oIAt. L35S 30 53969 3= , 156 5Z%] 8}3t= Ir(dpbic),

1.

ol
of
PO
ol
fo
ot
2ok
e

9 55 T st (Ref-1)& o] Foj AT}, Ref-12 o]&
N
T
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[0690]
[0691]

[0692]

[0693]

[0694]

[0695]
[0696]

[0697]

[0698]

[0699]

SS=50ol 10-2393687

FAE 2R 300nits1419} | 300nits <141 | 4000nits <41 2]
A V] EQE [%] g *
g AAd 3 A-10 4.02 14.0 % 100
Wi A g AN 1 Ref-1 4.00 10.8% 20

"Hg AN 39 49 792 10002 AR Al A8 AAd 19] 73 A8 AA 4 39]
EEEECLERRET

g AAle 4
715 Alelstar, OLEDS] Az B %S 28 Ao 3048k o] aPs3irk: MoO; % Ir(dpbic)sE 2z A2

=~
FESS 15 molar =FHA 2 A AEA], Ir(dpbic)sE &A1 5 FACIAT.  WFTL 30 TFEC

10 =299 3F3HE Ir(dpbic); 2 60 %] 33& (B-5)%

S8 Aglehn, DSl A R TEHS Hg e 3045k @ol Yk WY

(0]

\//\/ i\v
NN \\*Ls/)J\i;(
Ir C | i
a
°, 10 F%e] SHgHE Ir(dpbic)s % 60 T3%9] SiE - (Ref-2) =
o FA R, FAE 40 o], ABE AET2 3HE Ref-22 o] FolHT.
Z2E B3 300nits 1412 | 4000nitsel A <]
Ag M e
=g AAld 4 B-5 4.55 100
H@ A g A 2 Ref-2 434 70

* A g AAd 49 SHE FEE 10002 AFstm v A 2§ AAd 29] £PL A Ao 49
33 #@ste] FASAT

Hg A 5

st712 Alelstal, OLEDS] Az 2 755 A8 A 1eAek o] ol dds2 30 TF%e] =

o

N— Ny NyN
18 a0
10 F2we] SHEHE Ir(dpbic)s D 60 Fee] SR (A-20) = o] F-eiat
FAE 30 el Aok, AR FEFS 25 nm T AT
Ha HL HAAlo 3

st71& Alelstar, OLEDS] Az B 752 H§ A 1eAel o] Faginy: AP 30 TF9e 3=
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° 10 %9 3HEE Ir(dpbic); 2 60 FF%e] 3%

SS50dl 10-2393687

L0
O O

(Ref-3)0.2 o]

Folfa, T 30 molth. AT HeFE 25 mn Tl
ZAE B3 300nits 91419} | 300nits o141 ¢}
A V] EQE [%]
g AAd 5 A-20 3.43 11.3
Hla &g A 3 Ref-3 3.81 13.6

*Ag AN 59 AW 79 1000 RS Al 4§ AA e 39 532 248 444 59)

3 Bals S3ich.
[0700] 93 Bdsid YA
[0701] Hg AAd 6
[0702] st71& A9stal, OLEDS] Az ¥ F5S A8 AAd 3049 Zo] st WP 30 F39 sE
Oy
N-SN
NNy
= I/] Q @ $)
N7>N N o
A
P10 2299 3482 Ir(dpbic); 2 60 FZ%e] 3= (A-3) 0.
o|FoHa, FAE 40 oAk, AT AHFS ZF A-30F o] FoH
SAE B 300nits <1141 2] | 300nits <1141 <]
EQE CIE
A V] %]
Hg AN 6 A-20 4.56 12.8 0.18/0.36
[0703]
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