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b olabe] $7] Wt shakE oleld] dhitb ol4be] olF EWEES U ¥FEs 4G SHOR G, 2 wule
7] QA W 2Ae] ALHE wF wREE Svs AdPAE gou o] $94 69 FFE dAD
& 9l

[0063] (5514 6]

[0064] MlLl()lLl()2L103

[0065] A7 NE 7F, 8%, 9% 10%, 1%, 13%, 142, 15% 9 16%9] F502 o|Fojx ZoniE AU,

gae 1 LY 2 1Y = M2 B9hen sy pravy dgsoud

R210
— /:\
Raz  ~O~0 N 2 ~N_N Ra11 R209
O N N
-~ . — -
-.O}RZN ‘NZ | R207 “N? | Ra7 -7 | R207 - Raos
X N~ 207 .. R
NS N N 207
Rz01 Rzod Ra206 Ryoq Raz06 R204 Razo6 | N7
-2

NS
Rzos Rzos Raos R204 T Ra06 Ryos” Y “Raos
205 Raos
[0066]
[0067]
Raz10
R22s Rp1q Razoe
Sy Rzo0s
>
Rzos ~ "N X
Raze —7 Raz7
[0068]
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[0069]

[0070]
[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]
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Rzos Rzo6
Ra10 R
209
Ry Ra00 R4 \ / Rzo7
. Raos
’ Raos
~N7Z N~Razs Raz11 Raos
Rz10  Razoe

Raz10

[%7] 38t 6ol A,
Ryt WA Ry A2 SHAHSRE F4, F54, [ 5 AY X85 A Fe (C1-C30)L¢Z, (C1-C30)<

Zo] Agte| A 2 FE A k& (06-C30)otd T TR Alo]an;

it
U
B
o

Ry WA Ry AR EHH0Z 4 54, g £ AXSA(C1-C30)2Z, X8 E=&= Hx38H(Cl-

C30)&=A], A3 = HXZFH(C3-CIOAIEZLZ, A3 T B[XFH(C2-C30)LAd, A3 == HX3d
(C6-C30)o}d, Ag T X E T T = B RgE Y-(C1-C30) & Zolu| =, X3 i X gd
Bk e f-(C6-C30)olHolu| =, SF;, A& = HXEE EL(C1-030)L¢Z4d, %3 =& v xghe o (Cl-

C30) &7 (C6-C30) et A, A% = v xghe Eg(C6-C30)otd ™, Aot e Frzlo]al

>

Roso WA Ropiz A2 FHALR F4&, S54, 2o AFEAY XA 2 (C1-C30)¢Zd == (C1-
C30)gdo] A=A} 2 8hE] =] 2 (C6-C30)ekH o] aL;

Rups 2 Ropss AE HHHOR F4, T2, A% T HXSE(C1-030)L¢72, g Ei= 8] X35 (C6-C30)oF
g Ee FRANIAY, Rust Ryss 72 E E2FAY E38HA &= (3-C12)L4 ™ ®== (C3-C12)¢Ald

dow dasel AFE Y L dAF i thkel WIS uelT P

Roge2 X3+ =& M XSE(C1-C30) 2, X3 £E v XS (C6-C30)o}d, X3 & M| X35 (C5-C30) 3l e Zof

(]

Rogz WA Rope A= AR F4, T4, A Ee HASECI-C30)L¢d, A E= HjxehE(C6-

r'
K

C30)o} == gd=7lo]an;
Ryso B Rop® AR SHASR 4, Trglo] A&E At A8H =] o3& (C1-C200¢44, (C6-C20)okd, =,
17

Aot EZ(C1-C20) A",  T](C1-020)LA(C6-C20)eta A, E(C6-C20)oFE A, (C1-C20)L=A],
(C1-C20)LA7B T, (C6-C20)o}E7tE Y, T(C1-C20) L Aolm = T t](C6-C20) ol oln] =0l A}, Raspdt Ros

E s 3L FoslA] g ((3-C12)¢Zd == ((3-C12)gAdd oz AAdEoe X&F g 2
9d3g T gl WEs 1gE A,

7] Rogo B Rop® €7, obd e §3u8E EXF¥sAY 2FSHA &= (C3-C12)e¢dd e (3-C12)LAd
Aoz Ay o] FAgE A= g B 9dd T opste] WS v dE] ASEHAY XA S
(C1-C20)d, &=20, Aobi, E(Cl-C20)2A™, T(C1-C20) A (C6-C20)ot2 ™, E2](06-C20) ot A
g, (C1-C20)2=A], (C1-20)2A7kRY, (6-C20 0}%7}_@4 ) (C1-C20) A olm 1=, T](C6-C20)oFHolv] e,
Ad, vxg, JdEYH, EF2dd, LEnlo|EFedd T ZHEH MAYEE s o] XIVE Y A3
gAY, R FHAY AEA G (C1-C2004F, T2, Aok, EF(C1-(20)LZ4E, ¢
(C1-C20) €A (C6-C20)olE A, E(C6-C20)ord ™, (C1-C20)L¢FAl, (C1-C20)&¢ZA7tRd, (C6-C20)oFH 7t

By, O(C1-c20) 2oy e, H(C6-C20) ok obrle, W, EE, =Y, BT, 2wt BT dd
EE 2 o]Folzl oA AesE st ol A@/k ABY AY EE ERedds ¥ AsE &

Rogs WA Ry A& SPA 02 4 dx2dlo] X3ty AY X8e A &-&(C1-C200¢Z, (C1-C20) LA, (C3-
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[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]
[0090]

[0091]

[0092]

[0093]
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CI2)NEF=2dZ, =27, Alolw, (C6-C20)oFd, (C4-C20) 3 E|ZolH, E(C1-C20)L¢A ™ t](C1-c20) L2
(C6-C20)o} A ™ = EZ((6-C20)olE A Holan

R243R244E R247R24825R252

Raa1 Rogz y Y
v Y R2aR w R249 R I e . 1=
Q= , 26 = 249 0250 o]t | Ry WA Reps A2 HHALRE 4, d27lo] X SEA
U XgE A ke (C1-060) 2, (C1-C30)L=A], &=7, (C6-C60)okd, Aloli, (C5-C60)AIEZ LA,
Rot WA Rosp= AR Q1S X 8Ae} 4 e dAdAeR AZdH o] ((5-C7)2=F25e] Ex ((5-C9)8F

THE FAINAY, Ry BE Ry €3 e GADASE Ads o] (C5-CNEFEE BT F Adrt.]

A7 M% Ir, Pt, Pd, Rh, Re, Os, Tl, Pb, Bi, In, Sn, Sb, Te, Au ¥ AgZHE Xexm 7] 3182 69
S3Ee dR5szA

H S A 10-2009-00375195 0] A E AE Z &I}, oo FAHF A= L=r),
3}

HEe EPsa, BA

=

3 o olelolnA) siE
w}oolgel S-S £3F F gom, 4 ok
W& A10-2008-0123276%, #|10-2008-0107606%

S, B ouge] §7] A4 8P A JoiH, F71EF 47 B8 19 K7 2P HFE o)9ld] 1%,
%, 477), 577] Aok, BRALFE L ¢-Aol9xe FU1FE0E oFoln TozyE AEu: aM
el B& mE AARFES U T FE Ju, P A5 wHFR APYFS S 9

9] 53

gl G 7] BF ATES OED SAN §7] IF Al SLE AL ABH S S AL
of Wial wpasol Fu ARe] FHEHe] Hol} xale] FEHSYo| v FEY OLEDE AT & e F
x%o] oh;lr

g= A

Wy YAS] AT FAHY e
olstel A, B wee] G olslE skl ¥ we] UE e
ole] Az W el WFEANE WPsht, ol @A 1 AA

(A= 1] 33HE 249 A=

NCI

2, Oy - ©¢ Oy Nii
24

33tE A Az

2, 4-tdolZF 27 FAU=EH 2 g(10.0 mmol)S DMF 20 mLell =l &, Z1ubE 3.69 g(22.1 mmol)S H7)star A
ol Al 2A1ZF Eot wRESTH, RESEo E& ISt ®RESS TA ATl & odE oAl ]Ei FE% T 5% Al
Egitoz Hojith, A\ AHOEE ol&3te Jo FES AAT H AxA7IZ Ay EEste 3FEE A

2.6 g(7.88 mmol, 79 %)& L}
3l3l e 249 A|F

Fha}E 1.97 g(11.8 mmol)S DMFe] =<1
o] 1A17F BoF wwkEth, ol 7)o 3=
HEA T, HkSo] Eubd AAE A=

% AFstol=glo]= 605 mg(15.8 mmol)S DMFO] <l &oHo] 3 7}a)
A 2.6 g (7.88 mmol)E DMFol ¢l §MS Hrlsta A-oA 244%F
S A2 &, dE olAHER FE3a Ay EEste] FFE 24 2
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[0094]

[0095]
[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]
[0106]

[0107]
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g(4.3 mmol, 71 %) & A},

(A= 2] 3}3HE 769 A=

cl B(OH), Pd(PPhs),
XN Na,CO,
| e + — [N
Tol
N ok N
B-1 Br B(OH),
Pd,(dba); n-BuLi
H Br Tri-o- Tolyphosphme B(OMe)3
N Nat N
> O T C
Toluene Q
Br

B(OH),

Pd(PPh3),
Na,CO3

XY SN N —_—
1 +
NN, 2N O Toluene
N"Cl EtOH

33HE B-19] A%
2,4-tpo)ZF 229 % (3,4-d]F e 5 g(24.9 mmol), HLE=ZYA 3.6 g(29.9 mmol), Pd(PPhs), 1/15

2(0.996 mmol), AF7IHUC|E =& 87 mL, oehE 87 nLE EFN 180 mLol] H<l & 120 TolA 3A7F &
eF BF wWHHAIZIYE,  REgo] EFUWH o olAH | ER {7]5S FEI H vlulE E~1 O|EE o]&3lo] %t
o & AASE AXRAZ F A EEste %= B-1 4 g(16.5 mmol, 67 9E AAT}.

[t

= B-2°] Ax

FHFE 4 g(23.9 mmol), 1,4-tholB =% wlAl 14.1 g(59.8 mmol), Pd2(dba)3 438 mg(0.478 mmol), Ez}o]Q 2
EYZ 27 436 mg(1.43 muol), AFEF-EAOIZ 4.59 g(47.8 mmol) S EF< 120 mLell =<1 3, 120 TolA
6AI7F FeF B wWkAIITE. WkEo] FUR old olAHOlER {7]5E FEF F uladlEg AUoEE ol&
sto] o] FES AAS A Ax2AZ 5 A7 EEo sheE B2 4 g(12.4 mmol, 65 %)& LT

sh3tE B-39 A%

B & -5 e8E(2.5M in hexane)
Eglolvd B olE 2.35 mL(18.6
2y M HCLS #H7Fsta olE o}
%l

A2 F A5 st e

39S B-2 4 g(12.4 mmol)S THF 40 mLoll ¥<l ¥ -78 C
5.95 mL(14.88 mmol)S ZE}2=o)] A3 Hrleta 14z
mmol)& A7) FEhaze] HH3] H7FsE F 24413 St
AEe|ER FE3 H, vl AHo]EE o] &3] 2t
B-3 2 g(6.96 mmol, 57 %S AAT}.

StE 769 Ax

3}3tE B-1 1.4 g(5.8 mmol), 3}3HE B-3 2 g(6.96 mmol), Pd(PPhs), 268 mg(0.232 mmol), ZAF7IHUIOIE

| 83 ml, AEE 8 mLE EF4 20 mLel =1 F 120 TeollA 24413 &< 37 WA, gh&o] EuH o
g opdEolER f7152 %} 5 whg Aol 28 olgste] el SRS AL A% F AY ¥

23te] & 76 1 g(2.23 mmol, 40 %S AT},
[Azd 3] 3= 899 A=

H N e S
S — S5 O — OO
(o]

33tE Co Az

2,3-tro|sto| =25 2] =[4,3-d] 3| 2] W H-4(1H) 5.0 g(33.5 mol) & TAFeiSAFRZeo|= 50 nLE 59l F
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[0108]

[0109]

[0110]

[0111]
[0112]

[0113]

[0114]

[0115]

[0116]

[0117]
[0118]

[0119]

[0120]

[0121]

Z2IHE3 10-2011-0013220
100 CollA 5A1ZF Fob g7 A7k, Hkgo] Fupd ASEo] HkS-ES HHF| Ha 5M NaOHZE F3} A7)
S "gojx&= nAE AE &, ¥ FYste FFE C 2.5 g(15.0 mmol, 45 B)E LT},
3}13tE 899 Az
4—§ii§4a5[4,3—d]ﬂawm 2.5 g(15.0 mmol), 3-(9H-7hH}Z-9-)mlolgldRZ YA 8.1 g(22.5 mmol),
Pd(PPhs), 693 mg(0.60 mmol), Z2F7IHUO]E $8H 52 gL, oEFe 52 mLS EF¢ 100 mLo] =< =, 120 C
ol Al 3AIZE &<t 3R wHkAIZIYE, dkSo] Eui o d olAH ol ER FE3 §, wluld A oEE o] &3}
Feo] S AASE ARAD F, A9 EEste] 3E 89 3 g(6.69 mmol, 50 %)E LUt
[AZe] 4] 3}§HE 1089 A=

N
B(OH), N

2
H AN
D )

108

E[4,5-d]9 )" H-4(8H)-¢Y 5.0 g(33.7 mmol)E ZEAZTALAIZZE )= 50 aLZ 3 3 100 CollA
FoF $F WHkAZITE, WkSo] il ISl WhEES M Ha 5M NaOHE F3F A7l & "olx&=

AAE AL H, A" Eoste] 38E D 2.2 g(13.2 mmol, 40 9= LA},

s}5HE 1089 Alx

-2 229 E[4,3-d]F Y7 d 2.2 ¢(13.2 mmol), 3-(9H-7Iu}=E=-9-)vlolgldr=EZYA 5.6 g(19.8 mmol),
Pd(PPhy), 610 mg(0.52 mmol), 2FIIHUOJE 48N 46 pl, &S 46 nLS EF<l 100 mLo] =<1 3, 120 C
ol Al 3AIZE F<t 3R wWHRAIZIYE, dkSo] Eud o d olAH ol ER FE9 §, wluld A oEE o] &3}
o] SRS AAS AZRAZ &, AE 2t 3%E 108 3.4 g(9.2 mmol, 70 DE AU,

[Azd 5] 3FE 1289 A=x

. PA(PPhy)s (2
2,003
N7 N\\(C' BOH:  Toluene NN O
Cl)\\N _N + EtOH _N

o =
Dioxane

313tE B9 A%
HE229 YU 2[5,4-d]Fgnd 5 ¢(18.5 mmol), HALHZYAF 4.96 g(40.7 mmol), Pd(PPhs), 856 mg(0.74

4

mmol), 2FIIEUCE F&0 65 nL, oﬂ%—% 65 mLs &5 200 mLell =1 F, 120 TolA 3AzE &<+ 3
WHAIITE, wkgo]l BUW olE olAlElo|ER &3 F, vladlg HuoEE o4l o SRS AlAS
AxAZ 3 49 BEsle] 32 E 5 g(14 1 mmol, 77 %S AU},

i3t 1289 A=

3}etE E 5 g(14.1 mmol) ¥ 7M9FE 5.2 g(31.1 mmol) S Tho]=AF 50 mLoll =<1
F wHAIZITE, dhgo] EU olE olAH | ER F&3 H, viauvlE AdoE

<, 100 CTAA 1AZE &2 3
sl g— %
il AxA F A Eelsle] 3ehE 128 7 2(16.2 mmol, 80 %) AUTt.

ojgate] zkol FEE& AlA
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[0122]

[0123]
[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]
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(A= 6] 3}3HE 1509 A=

®

& @
el
F-1 NO,
Br—@—Br — Br—©—TPs — (HO)ZB S —> "—TPS

O Q TPS ‘EC 5

150 O

SI3HE F-19] Alx

2 4-tho| 222 A=A 15 ¢(75.36 mmol), 4-volEldr =YXl 16.4 g(82.89 mmol), Pd(PPhs), (3.76 mmol),

M-NaxCO; 110 mL ! o€h& 50 mLS EF<1 300mLol =<1 ¥, 100 TolA 3A1ZF F<9F 57 wukA|Zit), Hh-§-o]

i geo g W7kl OHEWMIEHOEE FE3 H, 2HFE A vtavd Ao]EE o] &dte] o
FES AASE AxA0 F, 49 Egste] 31gE F-1 12 g(37.88 mmol, 50.26 %)& AAL}.

sh3tE F-29] Alx

1, 4-tho] Bz mulldl 15 g(63.58 mmol) & EHEZslo] =25 300 ml o Fo]i -78CeA n-HHIF 26.7
mL(2.5M in hexane, 66.76 mmol)<S 3] Yol 1AIZF &<t wRkAZIG. o] & SR2ZEgoddde 20.6 nl
S HEZSt)E2FE 70 nl o 9 §AE HUste] Aol 12412F mukekgith. wkgo] by A E 8
IAE HEste] Wi, ogdE dEolMEHo|ER FESle] FTHIFE AL, vlUlFATo]EE o] 85}
Fro] FRE AAsI Axsta, Y THEAT. olF, odolAHolEe HwrER AAAS sFE F-2
17.5 g(42.12 mmol, 66.25 %)< AUt}

s}5HE F-39] Alx

3}3tE F-2 20 g(48.14 mmol)S ElEZ}sto] =235 500mLoll Folal -78CeolA n-YE8F 23.1 mL(2.5M in
Hexane, 57.5 mmol)S& HAH3] Bol 1A FoF wwtst & EZjvEdHgolE 8.5 mL(77.03 mmol)S o] A=
oA 12A12F algkalgivk. o] % odolMH | ER FZE3a FHTE AHEUIL, odolAH o] ESt p-Fito 2
ANAA G ] 3}3HE P-3 14 g(36.81 mmol, 76.46 %) = A<

3lstE F-42 Ax

2-BRRUYEZHA 5 g(24.75 mmol), 3}gE F-3 10.35 g(27.22 mmol), Pd(PPhs), 1.4 g(1.23 mmol), 2M-K.CO;

35 mL, olEFL 50 mLE EF4 100mLe] =< 3 100TCAA 12417 Bk 3F wwtelgich. whgo] ZubA AL
o2 YZsla SHSTE A odolAHolER {7]5S FET T ufadFAHHEE o]&5te] o]

S AAst AxAZ T, dEolAHo ES HeteZ A AHst 3FE F-4 11 g(24.03 mmol, 97.12 %)=
=L o=

s}5HE F-59 Alx

3}e5E F-4 11 g(24.03 mmol)< ,2— o]
ol Al 15A13F F<F wRkSATH. 7Y 57
mmol, 78.40 %) LAT}.

il

A 100 mLol| Holx Ezlo|dEAdo]E 200 nLE ¥ 150C
DA FRRIEZ %o Ay} e s 3E F-5 8 g(18.81

o

[k

st 1509 A=x

o

& F-5 4.8 g(11.36 mmol)S  Tlolw|EEolulo]l= 100 mLol| so]ar, o]AL DMF 25 mLel NaH 0.56
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[0136]

[0137]
[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]
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g(14.20 mmol) S Q0 Mo @i 1AZF o oA wtslieh. o] %, 313tE F-1 3 g(9.47 mmol)S ©fo]
g Folnlo]= 50 mLol|] ¢l 12X 7F E_‘i‘é}‘;’iﬁ‘r. THTE Al oldolAH ol E
7 228 & 7 ZFa9 7} EE &, meg, oEolAEolE 2 tho]

o}
g Foputol =2 A A g skl sHgHE 150
[Azd 7] 3FE 1549 A=

RN
O — O

G-1

©

Si—
—_—

G-4

SI3HE G-19] Alx

1,4-tholBz=mwlAl 20 g(84.78 mmol) & EIEFslo|==Fet 550 mL o] %ol -78ColA n-FEF 37.3
mL(2.5M in hexane, 93.25 mmol)<% 5&33] o] 1A F<F mWkAIZITE, o] & tlolz ]%”ﬂ‘é%’%‘iia}ol

21.3 nb& HEZSO)=E2F S 50 mLoll = &He Hrlste] A2olA 12412F algkalgivt. vEgo] Zuvd, o
EolA o] ER FF5}o] THFE ‘1]3.40}_12 vl A H o EE o] &3t o] RS AAStE Axzsta,

& THIGITE. o]F, EREXF =9 AEF} Hojste 3HE -1 16 g(45.28 mmol, 53.9 %S LT},

s3E G20 Ax

mﬁm

31eE G-1 16 2(45.28 mmol)S EHIEgsto]l == F 20 OmLoﬂ wolal -78ColA n-FEElF 21.7 mL(2.5M in
Hexane, 54.34 mmol)S HH3] Yol 1AI7F &<t wvtek & EvEHolE 7,57 mL(67.92 mmol)S Yol 4+
SO A 12A13F wnkslgith. o] F, dldolAHo|ER F& }1 THTE AFS A, d"olAEH o] Eg} n-siko
2 AAAsF 3HEE G2 12 ¢(37.70 mmol, 83.27 %) S 4

shete -39 A=

T

2-BZRUEZMA 7 g(34.65 mmol), 3FTE G-2 12.13 ¢(38.11 mmol), Pd(PPhs), 2.0 g(1.73 mmol), 2M-K.CO;
40 mL, ©NEHE 50 mLE EFd 120 mLoll %< &, 100TColA 1247 B¢t g5 wwkelich. Wh$o] Hupn AL
o2 YZsla SHSTE A odolAHolER {7]5S FET T ufadFAHHEE o]&5te] o]
e AASE Ax2AZ T, A S5 s ol %, Oée SIRtES WERE R ol oA A dEs)
3 A THE IEE G—3 13 g(32.86 mmol, 94.85 %)& Agith.
38t E G429 Ax

3}FE G-3 13 ¢(32.86 mmol)S 1,2-tho]EZ =l 150 mLol| Holx EdEEATo]lE 200 nLE ¥ 150C
oA 15417 Tt mwEklth. Tk S/ F uAE FEEIXE mo Ay ZHEY IE G4 10.5
2(28.88 mmol, 87.80 %)< At}.

SI3HE 1549 Alx

39S G4 5.04 g(13.88 mmol)S  Uto|EFolulol= 30 mLell Folal, o]AS DMF 30 mLell NaH 0.75
g(18.95 mmol)S o1 gdllo] Wi 1A FoF Aol wukslel. o] %, 3¢S F-1 4 g(12.62 mmol)S ©f
oM g Foluto]l= 140 mLoll 591 &HE HIFSIAL AF2ollA 12A13F witelgivt. FRFE AlFH s "ol H
OJER FE3 & A FTHIAUL. olAS FEEIEFA wo] Ayt ZEHI T, ke, dEolMHeE d
tholm e Folulol =2 A A te] 33HE 154 3.6 g(5.59 mmol, 44.37 %)
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[0148]

[0149]

[0150]
[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]
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(A= 8] 3}3HE 1569 A=

* q oty
T EELs

sh3tE H-19] A=

-8R UEZHA 40 ¢(0.198 mol), 1-UZ=aAlH 292 37.46 g(0.217 mol), Pd(PPhs), 6.86 g(0.005 mol),
2M-K5CO; 200 mL 2 o g2 100 mLE& 51 300 mLoll =<1 3, 100TCAlA 4A1%F &t 7/ wukskgith. w30

T2 AlFsh ddolMEl ol ER vﬂ%% F2% H rtauvFATelESE o] &3}
of o] FEE AASIL AxAZ F, A FF ST o%, 92 =5 WadiEZgo| ol HojA] A

27} gyt 7ot ZHske] 35S H-1 45 2(0.180 mol, 91.17 %)& LA},

ulw
°
ra
oz
rlo
o
ot
o
)
_O‘L
k1
ol\

33HE H-1 45 g(0.180 mol)< 1,2-tho]EF= =l 200 mLol] ol Ego|gxAglolE 400 nlE Y3l 150T
oA 1247k B¢t muberlch. o]F, Aeom wztslum Bt F

g(0.147 mol, 81.82 %)< AYr}.

332 H-39] AZX

3}stE H-2 24.6 ¢(113.6 mmol)S  2,4-golFZ22F =9 15 ¢g(75.7 mmol), Cul 28.8 g(151.4 mmol), Cs,CO;

73 g(227.2 mmol), E#2 1,2-to]olu|cAlo]EF 2t 2,713 mL(22.72 mmol), 1,2-te]E 22wl 500 mL<
W3 180T A 12407F Bk S5 wwetgch, wo] BuW Feow JAsa FHFE AN oA
JEE #7152 FEF H PHLFUACIES o)gste] o] F¥ ‘

=3

AAS L AZAZ F, Y FFH
STt ol AES AY EEste] sE H-3 20 ¢(52.79 mmol,70.38 %

o
12 o
2
o X

sh3tE H-3 20 g(52.79 mmol), 4-wlelsldrR =Yk 31 ¢(158.3 mmol), Pd(0Ac), 1.18 g(5.27 mmol), P(t-4-
)3 5.2 mL(50% in toluene, 10.5 mmol), K;POy 33.6 g(158.3 mmol)S 1,4-tho]5AF 600 mLel Eil 100°C ol A

S5AIZE ot gF wulkslit), wkgo] Ty Ao ® Wzielu FFHFRE A s oEHolAHcER {7]ES
FE3 F vfadlgAdo]EE o] &3te] o] ¢S AlAStL AFRAT &, 4 SF ST ol3S AY
23te] 3gE H-4 15 g(30.20mmol, 57.21 %)= AUt}.

33= H-59 Ax
5% H-4 10 g(20.13 mmol) % Ml Eetstol S 2 500 ml, of ol A& NBS 3.94 g(22.15 mmol) 2
; : 2 Al cldopaElol ER
7

T, A% FF an. olF,

3}3E H-5 10 g(17.36 mmol)< HIEdstol=&2 32 200 nl o So]a -78Col|A n-FE &% 13.89 mL(2.5M in
Hexane, 34.73 mmol)S HH3] ¥ 1AZF 5k wdslic), o|F EydEz= ég‘% 1 g& HEZSlo|=
2ol A 12417 B9 Wkl Whgo] By FHFE Wil o EolAH o]

= =

= [s}

=
olgdle] AN F, A% TRAAL. ol F, A

E2FS 200 nlel Io @&

E2 3330 FREE A
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Bg)slo] 8132 156 5 ¢(6.62 mmol, 38.14 %)S AUr}.

TS 7] sheka 2 UiA ghekA] 52 BAEE gYdd SFEES 2,4t 22292 = ([2,3-d] 9 27 H (0Chem
Incorporation), 2-F22-92]%[3,2-d]¥&")d(Anichem LLC), I2]%[4,3-d]1¥)gv]d-4(3H)-¥ (Aces
Pharma, Inc.), 2-F2=2-6,7-tlo|ve-Ze|gd(International Laboratory Limited), 2-F2Z=ZZd#d
(Princeton BioMolecular Research, Inc.), 3-EZZF &9 (Texas Biochemicals Inc.), 2,4-tho]S 227 =
(Shanghai PI Chemicals Ltd), 2,3-tlo]ZZ=ZF =7 (Aces Pharma, Inc.), 1-ZZ=Zo}o]xF=d (Alfa
Aesar, China Ltd.), 1,3-tfo]ZZ=Zo}lo]aF| =3 (Aalen Chemical Co. Ltd.), 1,4-tfo|EFZZololihFE=d
(Bepharm Ltd)ollA AEEE o= 3} E= & oo ZFES FLEAR A4 T FAYHORE vhgst
A7 E EYste] A4S = At

o 1 x| 89 WS o] &3kl {7 & FHFE 1 A sFEE 159& AFem, 1 1o AxH
ZEo 1 MR 2 MS/FABE eh)IQiT).

[% 1]
st MS/FAB
== '"H NMR(CDCl3, 200 MHz) calculate
HES found 4
§ = 7.25~7.33(3H, m), 7.41(1H, m), 7.5~7.51(3H, m), 7.63(1H,
1 m), 7.79~7.8(3H, m), 7.94(1H, m), 8.05~8.16(4H, m), 8.55(1H,| 371.43 | 371.14
m)
§ = 7.25~7.33(3H, m), 7.41(2H, m), 7.5~7.52(7H, m), 7.63(1H,
2 m), 7.79(2H, m), 7.94(1H, m), 8.02(1H, m), 8.12(2H, m),| 447.53 | 447.17

8.45(1H, m), 8.55(1H, m)

& = 7.25~7.33(3H, m), 7.41(1H, m), 7.51(2H, m), 7.61(1H, m),
3 7.79~7.8(3H, m), 7.94(1H, m), 8.05~8.06(3H, m), 8.16(1H, m),| 389.42 | 389.13
8.55(1H, m)

§ = 7.25(1H, m), 7.33~7.55(21H, m), 7.69(1H, m), 7.77~7.8(4H,
4 m), 7.87~7.94(4H, m), 8.05~8.06(2H, m), 8.16(1H, m), 8.55(1H,| 705.92 | 705.26

m)
5 =  7.25(1H, m), 7.38-7.55(20H, m), 7.73-7.83(5H, m),

5 |7.0a(1H, m), 8.05~8.06(2H, m), 8.16(1H, m), 8.55(1H, m) 629.82 | 629.23
& = 1.35(9H, s), 7.25(1H, m), 7.33(1H, m), 7.41(1H, m),

6 7.51~7.55(3H, m), 7.62(1H, m), 7.79~7.8(3H, m), 7.94(1H, m),| 427.54 | 427.20
8.05~8.06(2H, m), 8.16(1H, m), 8.36(1H, m), 8.55(1H, m)

§ = 7.41(3H, m), 7.51~7.52(10H, m), 7.69(1H, m), 7.77~7.8(5H,
! m), 7.87(1H, m), 8~8.06(3H, m), 8.16~8.18(2H, m) 523.63 | 523.20
S = 1.92(4H, m), 3.44(4H, m), 6.88~6.9(2H, m), 7.25(1H, m),

8 7.33(1H, m), 7.41~7.51(4H, m), 7.79~7.8(3H, m), 7.94(1H, m),| 440.54 | 440.20
8.05~8.06(2H, m), 8.16(1H, m), 8.55(1H, m)

§ = 7.41(1H, m), 7.51(2H, m), 7.57(2H, m), 7.69(1H, m),

9 7.77~7.8(5H, m), 7.87(1H, m), 8~8.06(3H, m), 8.16~8.18(2H,| 525.60 | 525.20
m), 8.42(2H, m), 8.7(2H, m), 9.24(2H, m)
§ = b5.93(1H, m), 6.63(8H, m), 6.75~6.81(6H, m), 7.2(8H, m),

10 7.38~7.41(2H, m), 7.51(2H, m), 7.63(1H, m), 7.69(1H, m),| 705.85 | 705.29
7.79~7.8(3H, m), 8.05~8.06(2H, m), 8.16(1H, m)
s = 7.25~7.33(3H, m), 7.41(1H, m), 7.5~7.51(3H, m),

11 7.58~7.68(4H, m), 7.79~7.84(6H, m), 7.94(1H, m),| 447.53 | 447.17
8.12~8.16(2H, m), 8.55(1H, m)
s = 7.25~7.33(3H, m), 7.41(1H, m), 7.5~7.51(3H, m),

12 7.58~7.63(2H, m), 7.79~7.88(5H, m), 7.94~7.98(2H, m),| 448.52 | 448.17
8.12~8.16(2H, m), 8.55~8.58(2H, m)
5 = 7.25~7.33(3H, m), 7.41(1H, m), 7.5~7.51(3H, m),

13 7.58~7.63(2H, m), 7.72(1H, m), 7.79~7.86(5H, m), 7.94(1H, m),| 448.52 | 448.17
8.12~8.16(2H, m), 8.38(1H, m), 8.55(1H, m)

5 = 7.25~7.33(3H, m), 7.41(1H, m), 7.5~7.51(3H, m),

14 |7.58~7.63(2H, m), 7.79~7.84(4H, m), 7.94(1H, m),| 449.51 | 449.16
8.12~8.16(2H, m), 8.55(1H, m), 8.79(1H, s), 8.82(1H, s)
5 = 7.25~7.33(5H, m), 7.41(1H, m), 7.5~7.51(3H, m),

15 7.58~7.68(4H, m), 7.79~7.85(8H, m), 7.94(1H, m),| 523.63 | 523.20
8.12~8.16(2H, m), 8.55(1H, m)
s = 7.25~7.33(3H, m), 7.41(1H, m), 7.48~7.51(4H, m),

16 [7.57~7.7(6H, m), 7.79~7.84(6H, m), 7.94(1H, m), 8.12~8.16(2H,| 523.63 | 523.20
m), 8.24(1H, m), 8.55(1H, m)

3 = 1.96(6H, s), 5.83(2H, m), 7.25~7.33(3H, m), 7.5(1H, m),
17 7.63(1H, m), 7.8(1H, m), 7.94(1H, m), 8.05~8.16(4H, m),| 388.46 | 388.17
8.55(1H, m)
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& = 2.69(12H, s), 7.25~7.33(5H, m), 7.41(1H, m), 7.5~7.51(3H,

18 |m), 7.58~7.68(4H, m), 7.79~7.85(8H, m), 7.94(1H, m), 655.83 | 655.30
8.12~8.16(2H, m), 8.55(1H, m)
§ = 2.51(3H, m), 7.22~7.33(5H, m), 7.5(1H, m), 7.59~7.63(2H,

19 |m), 7.8(1H, m), 7.94(1H, m), 8.05~8.16(4H, m), 8.55~8.56(2H,| 425.48 | 425.16
m)
& = 1.35(9H, s), 6.85(1H, m), 7.13(1H, s), 7.25~7.33(3H, m),

20 [7.43(1H, m), 7.5(1H, m), 7.63(1H, m), 7.72(1H, m), 7.8(1H, m),| 466.58 | 466.22
7.93~7.94(2H, m), 8.05~8.16(4H, m), 8.55(1H, m)
§ = 7.25~7.33(3H, m), 7.5~7.63(5H, m), 7.7~7.8(3H, m),

21 17.94~8.05(8H, m), 8.55(1H, m) 504.60 [ 504.14
& = 6.95~7.01(3H, m), 7.25~7.33(5H, m), 7.5(1H, m), 7.63(1H,

2 |m), 7.8(1H, m), 7.94(1H, m), 8.05~8.16(4H, m), 8.55(1H, m) | 20749 | 38714
§ = 7.25~7.33(3H, m), 7.41~7.51(12H, m), 7.58~7.63(3H, m),

23 7.79~7.8(3H, m), 7.94(1H, m), 8.05~8.16(4H, m), 8.55(1H, m) 589.69 | 589.23
& = 7.25~7.33(6H, m), 7.5(2H, m), 7.63(2H, m), 7.8(1H, m),

24 l7.94(2H, m), 8.05~8.16(5H, m), 8.55(2H, m) #60:53 | 460.17
§ = 3.83(8H, m), 7.25~7.33(7H, m), 7.5(2H, m), 7.63(2H, m),

25 7.74(1H, m), 7.94~7.95(3H, m), 8.12(2H, m), 8.55(2H, m) 490.55 | 490.18
& = 7.23~7.39(8H, m), 7.5(1H, m), 7.63(1H, m), 7.8(1H, m),

26 7.94(1H, m), 8.05~8.16(4H, m), 8.55(1H, m) 408.50 [ 403.11
§ = 7.25(1H, m), 7.33(1H, m), 7.41(1H, m), 7.51~7.52(4H, m),

27  |7.63~7.67(4H, m), 7.8~7.85(3H, m), 7.94(1H, m), 8.05~8.06(2H,| 497.59 | 497.19
m), 8.16(2H, m), 8.3(2H, m), 8.54~8.55(2H, m)
& = 7.25(1H, m), 7.33(1H, m), 7.4~7.41(2H, m), 7.51~7.55(3H,

28 [m), 7.67(2H, m), 7.79~7.8(3H, m), 7.94(1H, m), 8.05~8.06(2H,| 421.49 | 421.16
m), 8.16(3H, m), 8.55(1H, m)
& = 7.25(1H, m), 7.33~7.41(3H, m), 7.51(2H, m), 7.79~7.8(3H,

29 [m), 7.94(1H, m), 8.05~8.06(2H, m), 8.16(1H, m), 8.43(1H, m),| 372.42 | 372.14
8.51~8.55(2H, m)
§ = 7.25~7.37(20H, m), 7.61~7.83(2H, m), 7.76~7.8(2H, m),

30 7.89~7.94(2H, m), 8.05~8.16(4H, m), 8.55(1H, m) 629.82 | 629.23
§ = 6.51(2H, m), 6.69(2H, m), 6.98~7.01(4H, m), 7.11(4H, m),

31 7.26(2H, m), 7.33(4H, m), 7.41(1H, m), 7.51(2H, m), 7.58(1H,| 537.65 | 537.22
m), 7.79~7.84(4H, m), 8.16(1H, m)
§ = 6.73(2H, m), 6.91(2H, m), 7.39~7.41(3H, m), 7.51~7.58(5H,

% |m), 7.79~7.84aH. m), 8.16(1H, m) 899.44 | 399.14
& = 6.59(2H, m), 6.77(2H, m), 6.89~6.92(4H, m), 7.41(1H, m),

3 751 (2H, m), 7.58(1H, m), 7.79~7.84(4H, m), 8.16(1H, m) S87.43 | 387.14
8§ = 6.97(2H, m), 7.16~7.21(6H, m), 7.41(1H, m), 7.51(2H, m),

3% 17.88(1H, m), 7.79~7.84(4H, m), 8.16(1H, m) 403.50 | 403.11
8 = 6.38(4H, m), 6.56(4H, m), 6.63(2H, m), 6.81(1H, m),

35 [7.2(2H, m), 7.41(1H, m), 7.51(2H, m), 7.58(1H, m),| 462.54 | 462.18
7.79~7.84(4H, m), 8.16(1H, m)
§ = 6.63(2H, m), 6.81(2H, m), 6.99~7.05(4H, m), 7.25(2H, m),

36 [7.41(1H, m), 7.51(2H, m), 7.58(1H, m), 7.79~7.84(4H, m),| 397.47 | 397.16
8.16(1H, m)
§ = 7.25~7.33(3H, m), 7.41(1H, m), 7.5~7.52(5H, m), 7.63(1H,

37 |m), 7.8~7.85(3H, m), 7.941H, m), 8.05~8.16(4H, m), 8.3(2H,| 447.53 | 447.17

m), 8.55(1H, m)
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8§ = 7.14(1H, m), 7.25~7.33(3H, m), 7.5(1H, m), 7.63(1H, m),
7.7(1H, m), 7.8(1H, m), 7.88(1H, m), 7.94(1H, m),

38 lg.05~8.16(4H, m), 8.53~8.55(2H, m), 8.81(1H, m), 8.99(1H, m).| H4%51 | 44916
9.3(1H, m)
5 = 7.25~7.33(8H, m), 7.5~7.55(3H, m), 7.61~7.63(2H, m),

39 78(1H, m), 7.94~7.95(2H, m), 8.04~8.16(6H, m), 8.55(2H, m) | 2149 [ 42116
8 = 7.25~7.33(3H, m), 7.42(1H, m), 7.49~7.5(2H, m), 7.63(1H,

40 |m), 7.76~7.8(2H, m), 7.92~7.94(°H, m), 8.05~8.16(4H, m),| 422.48 | 422.15
8.43(1H, m), 8.55(1H, m), 8.87(1H, m)
8 = 7.25~7.33(3H, m), 7.5(1H, m), 7.63(1H, m), 7.8~7.94(7H,

4 Im), 8.05~8.16(6H, m), 8.55(1H, m), 8.93(2H, m) 471.55 | 471.17
§ = 7.25~7.33(3H, m), 7.5(1H, m), 7.58~7.65(4H, m), 7.8(1H,

42 |m), 7.94(1H, m), 8.05~8.16(4H, m), 8.38(2H, m), 8.55(1H, m),| 473.53 | 473.16
8.83(2H, m)
8 = 7.25~7.33(3H, m), 7.5(1H, m), 7.63(1H, m), 7.8~7.88(5H,

43 |m), 7.94(1H, m), 8.04~8.18(8H, m), 8.55(1H, m), 8.83(2H, m).| 521.61 | 521.19
9.15(1H, m)
§ = 2.34(3H, m), 7.25~7.33(5H, m), 7.5(1H, m), 7.63~7.67(3H,

44 I, 7.8(1H, m), 7.94(1H, m), 8.05~8.16(4H, m), 8.55(1H, m) 985.46 | 385.16
8§ = 7.25~7.36(4H, m), 7.5(1H, m), 7.63(1H, m), 7.8~7.85(2H,

45 |m), 7.94(1H, m), 8.05~8.16(4H, m), 8.4(1H, m), 8.55~8.59(2H,| 372.42 | 372.14
m)
5 = 7.25~7.33(3H, m), 7.41(2H, m), 7.5~7.51(5H, m),

46  |7.57~7.63(2H, m), 7.7~7.8(7H, m), 7.94(1H, m), 8.05~8.16(4H,| 601.70 | 601.23
m), 8.23(1H, s), 8.24(1H, m), 8.55(1H, m)
8§ = 2.44(6H, s), 7.25~7.33(3H, m), 7.5(1H, m), 7.63(1H, m),

7 |r.8H, m), 7.94(1H, m), 8.05~8.16(4H, m), 8.55(1H, m) 1025 | 02O
8 = 7.25~7.33(3H, m), 7.41(2H, m), 7.5~7.51(5H, m), 7.63(1H,

48 m), 7.8(1H, m), 7.94(1H, m), 8.05~8.16(4H, m), 8.28(4H, m),| 526.59 | 526.19
8.55(1H, m)
§ = 7.25~7.33(3H, m), 7.42~7.43(3H, m), 7.5~7.55(3H, m),

49  |7.63(1H, m), 7.8(1H, m),  7.94(1H, m), 8.05~8.16(4H, m),| 395.45 | 395.14
8.55(1H, m)
8 = 6.99(2H, m), 7.25~7.33(3H, m), 7.41(2H, m), 7.5~7.51(5H,

50 |m), 7.63(1H, m), 7.8(1H, m), 7.94(1H, m), 8.05~8.16(4H, m),| 552.63 | 552.21
8.28(4H, m), 8.55(1H, m)
8 = 3.57(4H, m), 3.85(4H, m), 7.25~7.33(3H, m), 7.5(1H, m),

51 7.63(1H, m), 7.8(1H, m), 7.94(1H, m), 8.05~8.16(4H, m),| 380.44 | 380.16
8.55(1H, m)
§ =  7.25~7.37(9H, m), 7.46~7.55(12H, m), 7.63(1H, m),

-

52 |7.8~7.94(6H, m), 8.05~8.16(4H, m). 8.3(2H, m), 8.55(1H, m) | °>92 [ 705:26
§ = 7.25~7.37(10H, m), 7.46~7.55(10H, m), 7.63(1H, m),

53  |7.73(1H, m), 7.8~7.85(3H, m), 7.94(1H, m), 8.05~8.16(4H, m),| 711.95 | 711.22
8.3(2H, m), 8.55(1H, m)
8 = 6.63(4H, m), 6.81(2H, m), 7.2~7.33(7H, m), 7.5(1H, m),

54 |7.63(1H, m), 7.8(1H, m), 7.94(1H, m), 8.05~8.16(4H, m),| 462.54 | 462.18
8.55(1H, m)
8§ = 7.25~7.33(6H, m), 7.41(2H, m), 7.5~7.51(6H, m), 7.63(2H,

55 |m), 7.79(4H, m), 7.94(2H, m), 8.12(2H, m), 8.34(1H, s),|612.72 | 612.23
8.51(1H, s), 8.55(2H, m)

s |8 = 883(2H, s), 7.25~7.33(6H, m), 7.46(1H, s), 7.5(2H, m)| ., o | £og 19

7.63(3H, m), 7.63(0H, s), 7.94(2H, m), 8.12(2H, m), 8.55(2H, m)

_25_

ZIHSd 10-2011-0013220



[0169]

5 = 6.95~7.01(3H, m), 7.25~7.33(5H, m), 7.5(1H, m),

57 |7.58~7.68(4H, m), 7.79~7.84(4H, m), 7.94(1H, m),| 463.53 | 463.17
8.12~8.16(2H, m), 8.55(1H, m)
5 = 4.28(4H, m), 7.2~7.33(7H, m), 7.5~7.51(3H, m), 7.63(2H,

%8 |y, 7.94(2H, m), 8.12(2H, m), 8.55(2H, m) 518.56 | 518.17
5 = 3.83(8H, m), 7.25~7.33(7H, m), 7.5(2H, m), 7.63(2H, m),

2 [7.7401, m). 7.94~7.95(3H, m). 8.12(2H, m), 8.55(2H, m) 490.55 | 490.18
5 = 7.14~7.17(3H, m), 7.25~7.33(6H, m), 7.41~7.5(5H, m),

60 7.63(2H, m), 7.89~7.94(3H, m), 8.02(1H, m), 8.12(2H, m),| 552.62 | 552.20
8.55(2H, m)
5 = 2.44(3H, m), 7.25~7.33(38H, m), 7.5(1H, m), 7.63(1H, m),

61 7.8(1H, m), 7.94(1H, m), 8.05~8.16(4H, m), 8.55(1H, m) 309.36 | 309.13
5 = 3.83(3H, s), 5.35(1H, s), 7.25~7.33(3H, m), 7.42(1H, s),

62  |7.5(1H, m), 7.57(1H, s), 7.63(1H, m), 7.94(1H, m), 8.12(1H, m),| 341.36 | 341.12
8.55(1H, m), 9.36(1H, s)
5 = 5.35(1H, s), 7.25~7.33(4H, m), 7.5(1H, m), 7.63(1H, m),

63 [7.7(1H, m), 7.89~7.94(2H, m), 8.12(1H, m), 8.55(1H, m),| 311.34 | 311.11
9.36(1H, s)
5 = 7.25~7.33(6H, m), 7.5(2H, m), 7.63(2H, m), 7.94(2H, m),

64 [8.12(2H, m), 8.32(1H, m), 8.55(2H, m), 8.73(1H, m), 9.16(1H,| 505.53 | 505.15
m)
5 = 7.25~7.33(3H, m), 7.41~7.51(6H, m), 7.58~7.63(2H, m),

65 |7.79~7.84(4H, m), 7.94(1H, m), 8.09~8.16(3H, m), 8.28(1H, m),| 447.53 | 447.17
8.55(1H, m)
5 = 1.72(6H, s), 7.25~7.38(5H, m), 7.5~7.55(2H, m), 7.63(2H,

66 |m), 7.77~7.8(2H, m), 7.87~7.94(3H, m), 8.05~8.16(4H, m),| 487.59 | 487.20
8.55(1H, m)

o7 |6 = 7.87~7.88(23H, m). 7.72(2H. m). 7.79~7.840H. mll ) oo | 44 07
8.16(2H, m)
5 = 7.41(3H, m), 7.51(6H, m), 7.58(3H, m), 7.66(3H, m),

68 7.79~7.84(12H, m), 8.16(3H, m) 690.79 | 690.25
5 = 7.25~7.41(5H, m), 7.5~7.51(3H, m), 7.63(1H, m), 7.79(2H,

69 |m), 7.94(1H, m), 8.12(1H, m), 8.43(1H, m), 8.51~8.55(H, m) 724z | 87214
5 = 7.25~7.36(7H, m), 7.5(2H, m), 7.63~7.68(6H, m), 7.79(4H, .

2 |m), 7.940H, m), 8.12(2H, m), 8.43(1H, m), 8.51~8.55(3H, m) | ©1%/1 | 61923
5 = 7.25~7.38(7H, m), 7.5(2H, m), 7.63(2H, m), 7.94(2H, m),

S 8.12(2H, m), 8.43(1H, m), 8.55(2H, m), 8.87(1H, m) 461.52 | 461.16
5 = 7.25~7.41(5H, m), 7.5~7.51(3H, m), 7.63~7.68(3H, m),

76 |7.79(4H, m), 7.94(1H, m), 8.12(1H, m), 8.43(1H, m), 8.55(1H,| 448.52 | 448.17
m), 8.87(1H, m)
5 = 1.35(9H, s), 7.25~7.33(3H, m), 7.41(1H, m), 7.5~7.52(5H,

79 |m), 7.63(1H, m), 7.94(1H, m), 8.12(1H, m), 8.55(1H, m),| 428.53 | 428.20
8.98(1H, m), 9.24(1H, m)
5 = 2.34(12H, s), 7.25~7.33(5H, m), 7.5(1H, m), 7.6~7.67(5H,

85 |m), 7.94(1H, m), 8.12(1H, m), 8.55(1H, m), 8.78(1H, m),| 528.65 | 528.23
8.95(1H, m)
5 = 7.25~7.33(3H, m), 7.5~7.51(2H, m), 7.63~7.68(3H, m),

89 7.79~7.85(4H, m), 7.94(1H, m), 8.12(1H, m), 8.3(2H, m),| 448.52 | 448.17
8.43(1H, m), 8.55(1H, m), 9.27(1H, s), 9.51(1H, m)
5 = 3.83(6H, s), 6.97(1H, m), 7.25~7.33(3H, m), 7.41~7.51(6H,

93 |m), 7.62~7.63(2H, m), 7.76(1H, m), 7.9~7.97(3H, m), 8.12(1H,| 508.57 | 508.19

m), 8.55(1H, m)
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[0170]

§ = 7.22~7.33(4H, m), 7.5(1H, m), 7.63(1H, m), 7.94~7.97(2H,

98 1my, 8.12(1H, m), 8.43(1H, m), 8.55(1H, m), 8.87(1H, s) 296.33 | 296.11
§ = 7.25(4H, m), 7.29(5H, s), 7.29~7.33(4H, m), 7.5(4H, m),

1041 63(aH, m), 7.94(4H, m), 8.12(4H, m), 8.55(4H, m) 791.90 | 791.28
§ = 7.25~7.33(3H, m), 7.46~7.51(3H, m), 7.63(1H, m), 7.79(1H,

108 |m), 7.94(1H, m), 8.09~8.12(2H, m), 8.55(1H, m), 8.78(1H, m),| 373.41 | 373.13
9.26(1H, m), 9.27(1H, s)
8 = 7.25~7.33(3H, m), 7.41~7.51(6H, m), 7.63(1H, m), 7.94(1H,

12 ), 8.42(1H, m), 8.55(1H, m), 8.57(1H, s) 44141 ) 44112
8 = 7.25~7.33(3H, m), 7.5(1H, m), 7.63~7.68(3H, m), 7.79(2H,

115 |m), 7.94(1H, m), 8.12(1H, m), 8.5(1H, s), 8.55(1H, m), 8.63(2H,| 373.41 | 373.13
m)
& = 1.53(4H, m), 1.59(2H, m), 4.03(4H, m), 7.25~7.33(6H, m),

121 |7.41(01H, m), 7.5~7.51(4H, m), 7.63(2H, m), 7.79(2H, m),| 621.73 | 621.26
7.94(2H, m), 8.12(2H, m), 8.55(2H, m)
§ = 7.25(1H, m), 7.33~7.37(8H, m), 7.46(6H, m), 7.55(3H, m),

124 [7.73(1H, m), 7.83(1H, m), 7.94(1H, m), 8.55(1H, m), 8.63(2H,| 555.70 | 555.19
m), 8.87(1H, s)
§ = 7.25~7.37(20H, m), 7.61~7.63(2H, m), 7.76(1H, m),

125 17 69-7.94(2H, m), 8.12(1H, m), 8.55(1H, m), 8.63(2H, m) 631.80 | 631.22
8 = 7.25~7.33(3H, m), 7.41~7.51(6H, m), 7.63~7.68(3H, m),

126 |7.79(2H, m), 7.94(1H, m), 8.12(1H, m), 8.55(1H, m), 8.63(2H,| 449.51 | 449.16
m)
5 = 7.25(2H, m), 7.33(2H, m), 7.41~7.51(10H, m),

130 7.63~7.67(8H, m), 7.94(2H, m), 8.16(2H, m), 8.54~8.55(4H, m) /14811 71425
§ = 7.25(2H, m), 7.33(2H, m), 7.41~7.51(12H, m), 7.94(2H, m),

132 18 43(2H, m), 8.55(2H, m), 9.34(2H, m) 616.67 | 616.21
8 = 7.25~7.33(3H, m), 7.41~7.51(17H, m), 7.58~7.63(5H, m),

139 |7.69(1H, m), 7.77(2H, m), 7.87(1H, m), 7.94~8(2H, m), 8.12(1H,| 766.89 | 766.28
m), 8.18(1H, m), 8.55(1H, m)

= 7.37(3H, m), 7.57(3H, m), 7.69~7.75(6H, m), 7.94(3H, m), 308.46 | 398.15
8.22(3H, m)
§ = 7.25~7.33(7H, m), 7.41(1H, m), 7.5~7.52(5H, m),

142 |7.6~7.63(2H, m), 7.68(1H, s), 7.78(1H, m), 7.94~7.98(2H, m),| 446.54 | 446.18
8.06~8.12(2H, m), 8.55(1H, m)
§ = 1.35(3H, s), 7.25~7.38(7H, m), 7.5(1H, m), 7.6~7.63(2H,

144 |m), 7.78(1H, m), 7.94~7.98(2H, m), 8.06~8.12(2H, m), 8.42(1H,| 426.55 | 426.21
m), 8.55(1H, m)
§ = 7.25~7.33(6H, m), 7.42(2H, m), 7.49~7.5(3H, m), 7.63(3H,

146 m), 7.92~7.94(3H, m), 8.12(2H, m), 8.55(2H, m) 459.54 | 459.17
8 = 7.25~7.33(3H, m), 7.42(1H, m), 7.49~7.5(2H, m),

147 [7.58~7.65(4H, m), 7.76(1H, m), 7.92~7.94(2H, m), 8.12(1H, m),| 472.54 | 472.17
8.38(2H, m), 8.43(1H, s), 8.55(1H, m), 8.83(2H, m)
6 = 7.25~7.37(20H, m), 7.61~7.63(2H, m), 7.76~7.8(2H, m),

148 17 89~7.94(2H, m), 8.05~8.16(4H, m), 8.55(1H, m) 629.82 | 629.23
§ = 7.25(1H, m), 7.33~7.46(14H, m), 7.55(3H, m),

149  |7.61~7.67(5H, m), 7.76~7.8(2H, m), 7.89~7.94(2H, m),| 679.88 | 679.24
8.05~8.06(2H, m), 8.16(2H, m), 8.54~8.55(2H, m)
8§ = 7.25(1H, m), 7.28~7.41(22H, m), 7.68(1H, m), 7.8~7.85(3H,

150 |m), 7.94(1H, m), 8.05~8.06(2H, m), 8.16(1H, m), 8.22(1H, m),| 705.92 | 705.26
8.3(2H, m), 8.55(1H, m)
& = 7.25(1H, m), 7.33(1H, m), 7.41(1H, m), 7.51~7.52(4H, m),

151 [7.58~7.68(7H, m), 7.79~7.85(6H, m), 7.94(1H, m), 8.16(2H, m),| 573.68 | 573.22

8.3(2H, m), 8.54~8.55(2H, m)
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§ = 7.25(1H, m), 7.29(1H, m), 7.33~7.46(22H, m),
152 |7.63~7.68(3H, m), 7.79~7.85(4H, m), 7.94(1H, m),| 782.01 | 781.29
8.11~8.12(3H, m), 8.26~8.3(3H, m), 8.55(1H, m)

8§ = 7.25(1H, m), 7.28(1H, m), 7.33~7.46(22H, m), 7.68(3H, m),
158 |7.79~7.85(6H, m), 7.94(1H, m), 8.16(1H, m), 8.22(1H, m),| 782.01 | 781.29
8.3(2H, m), 8.55(1H, m)

8§ = 0.66(3H, m), 7.25(1H, m), 7.28~7.41(17H, m), 7.68(1H, m),
154  |7.8~7.85(3H, m), 7.94(1H, m), 8.05~8.06(2H, m), 8.16(1H, m),| 643.85 | 643.24
8.22(1H, m), 8.3(2H, m), 8.55(1H, m)

§ = 7.25(5H, m), 7.33(1H, m), 7.41(1H, m), 7.51~7.52(4H, m),
155 |7.6~7.67(5H, m), 7.68(1H, s), 7.78(1H, m), 7.94~7.98(2H, m),| 496.60 | 496.19
8.06(1H, m), 8.16(1H, m), 8.54~8.55(2H, m)

§ = 7.25(4H, m), 7.36(1H, m), 7.37(6H, m), 7.41(1H, m),
156 |7.46~7.55(18H, m), 7.68(1H, s), 7.78~7.83(2H, m),| 754.99 | 754.28
7.98~8.06(3H, m), 8.16(1H, m), 8.54(1H, m)

8 = 0.66(3H, m), 7.25~7.28(5H, m), 7.37(4H, m), 7.41(1H, m),
157 |7.46(4H, m), 7.51~7.6(13H, m), 7.68(0H, s), 7.78(1H, m),| 692.92 | 692.26
7.98(1H, m), 8.06(1H, m), 8.16(1H, m), 8.53~8.54(2H, m)

§ = 0.66(3H, m), 7.28(1H, m), 7.37~7.55(15H, m),
158 |7.63~7.68(5H, m), 7.8~7.85(3H, m), 8.05~8.06(2H, m), 8.16(2H,| 693.91 | 693.26
m), 8.3(2H, m), 8.53~8.54(2H, m)

8§ = 066(3H, m), 7.36~7.55(16H, m), 7.63~7.67(4H, m),
159 |7.8~7.85(4H, m), 8.04~8.06(3H, m), 8.16(2H, m), 8.3(2H, m),| 693.91 | 693.26
8.54(1H, m)

[2A]d 1-8] € EHd e f7] TF 3}FES o83 OLED &2 A%

2 ool g A8 s o]&gk 729 OLED 245 AZeivt. -4, OLEDE =dl=(iHd-39dAF Alx)2H5H

0401 FRAS 110 (15 Q/0) &, EYIZRaAdd, oME, des, o7 Aoz ARgete] &

=} Aﬂdg AAG F, o] AXZ g yo] Bygt & AMEIIGITE. o R, 2F FE Au|e] 7|3 Ey o

110 719S MAAstz, 1F Z2 Zu) Yo Ao s}7] Fx9  2-INATA [4,4',4"-tris(N,N-(2-naphthyl)-

phenylamino)triphenylamine] ¥, 3w W MIF=7} 107 torroll =& wzbA wiZIAZ £, Ale] AR
A

QI7kske] 2-INATAS SZAIA 110 713 el 60 nn F71¢] FEFU5S SH3F3At.

olojA | g =2 #u] Yo t}E Aloj 3}7]4+% NPB [N,N'-bis( a-naphthyl)-N,N'-diphenyl-4,4'-diamine] =

o T
gar, Aol d7E Q7kste] NPBE S2AA AeFAds Aol 20 m FA AeALETS S8

Ag 23 gu) Yo &% Ao £2E ARZ 10 torrdtel A 1F 53 AW 2B 2o w2 st (d g
I 52)% g, a2 A o] = ulsg ERE(Y BHEE (piq)sIr(acac) [bis-(1-

phenylisoquinolyl)iridium(III)acetylacetonate]) & Z}7} ¥ &, F E24& g2 £z TIAA 4 WX
10mol%= =3Fo=2A 7] 43 AET fo 30 mm 749 HFS5E F

oloj A HAAGZFOEZMH Alg [tris(8-hydroxyquinoline)-aluminum(III)]E 20 nm FA=Z =
FHToR 7] Fx9 3§E Lig(lithium quinolate )& 1 WA 2 nm FAZ F2% 5, o
HIE o]&sto] Al &5 150 me] F7A= FFste] OLEDE Al#sh3itt.

AAefo] M2 FEAGV) B HFEE(cd/A)] AFRE e & 29 YERSIT.

(Hlad 1] FHh9 23 ARE o]8% OLED &7 AZ

2% T2 Zu] o] g Ao Wy T2E A52A B Ui wE {7] $F SgE gialel (BPE AR
A AAAGZoR  BAlg [Bis(2-methyl-8-quinolinato)(p-phenylphenolato) aluminum(III)]ES AM&3 A
ol elo = A 13} FAEA OLED 243 AZalairt.

2 dge] mE {7 ¥F gF§ES icke Al 1 A Ao 59 OLED Zxbe} vl 1A AzE F
o] w3F 3FES FF3l= OLED 2AHe] 54 2 AHFES 1,000 cd/m oA FA3ske] 347] & 20] e}
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Welok
[0182] [Z 2]
@1,000cd/m* | .
SAENZ gage |[FsIY[2IFEE| T°
AH
(V) (cd/A) B
AAIG 1| &2 27 | (pig)ar(acac) 6.8 7.2 = M
AAM 2| S8 37 | (pig)alr{acac) 6.7 7.4 XM
A0 3| &= 52 (pig).lIr(acac) 7.0 7.7 ESEL
AAO 4| &2 77 | (pig)alr(acac) 6.6 7.1 = M
AAN 5| 3et2 143 | (pig)alr{acac) 6.6 7.2 = M
AAIO 6 | stet2 153 | (pig)slr(acac) 6.8 7.6 = M
AMAIG 7| 3Et2 154 | (pig)ar(acac) 6.9 7.5 = A
AAIM 8] 3Et2 155 | (pig)alr(acac) 6.6 7.4 XA
AAO 9| 382 156 | (pig)alr(acac) 6.9 7.8 = M
Hl H X AH
[0183] [0 1 CBP (pig)2Ir(acac) 7.5 6.5 M
[0184] 7] 3% 20 UERd wbhel o], E vl St fr] Y sstEE] WHEA] T Am db -
EAQS Holx AL 3 £ drt. wak B wue wE §7] U eSS A4 wigg SAE Qu
AFEE axE FBE S0l S B olysl TEALS AsAATeEN Fgo Anet vals) AnAEe )
AL 7 ¢+ AU,
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