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3-om—4-wEd M %] AH(5g, 33mmol) , 90% F+E I FE4F(aqueous formic acid)(40mL) 50 mle] EgAS
2417 For A& vhel) wwkegith. Whgo] FaW F Aeow A3a dSES vlE 1587 ¢ wuke 5 A

HHE B 4.73g(FE 1 80%) <= éﬂilﬂmﬂr.

aga, 0Ce ¥ Z2HFuming nitric acid)(20 mL)E F A& B(4.5g, 25mmol)el 4583 Wojrugjm wuksh
olwj WIS £X= 5C ol HEE st} 458 T 147 ¢ wuk 8 JSES Ym

T LAIZE F7}F agket
o}, AAE HAE BE A WAL}, (5g, & :190%)
oba] 3 AAE B, PA/C(10%, 0.4g, 75% 3 3hg EE2AH(120mL, 0.5M))9) E3+elo 1547k Eo J< 7}
3 wukalgic), wkSo] FaE F ALoz A3y AfolE(Celite)Z2 AE F FF AT, AL vk
wel F Aeow AFa, A AeH FAE 2 QAT (2.642¢, 15mol, & 180%)
2) T zte ATA 9 A
Ba(OH),-8H,0
i Chs F CH
o — Pd(PPh3), o
F B(OH), Br—& w »
N Dioxane-H,O N
D
| F CH3 . FSC F CH3
LDA/ |5 s MezSiCF; / Cul / KF .
— > F N/ » F \
THF N NMP N
E F

2,4-0)FF o 2dd H=EY AH2,4-difluorophenyl boronic acid)(1l.1lg, 7.0mmol), Ba(OH), - 8H,0(6.2g,
19.5mmol), Pd(PPhs),(0.2g, 0.3mmol), 1,4-Dioxane(20.0ml), H,0(7.0ml), 2-B 2 X-4-3]=(2-bromo-4-

F}°1

picoline)(1.2g, 7.0mmol)2] EFNE 3047t A& 7la) wutaldn), vhe 23 & Ae7kx A3z, £0E 4
7%6* H Ze] Ak I FASHEFNaOH) (30ml X2) & Aol Wi, ZFELS AdaznEddg s 714 83

E DE AAY.(1.0g, 4.9mmol, & :70%)

2.0M LDA(12.5ml, 25.0mmol), 3}3+&2 D(3.5g, 10.6mmol)e] &3FME -78TolA 1AIF Rk, &3t
THE(35ml)ell <91 ofo] 2 (iodine)(6.1g, 24mmol)S 7} 3Fa -78°CellA 3AIF nwkslglct. Wk E5
ool 27 & i, 75 #AEEA sl sFvt. AFES AFIAREIYIHE AH 5
EZ 9dv).(5.4g, 16.3mmol, S8 :65%)

T2 (1) oFo] 2 (copper(I) iodide)(1.7g, 9.1mmol)3} X ElE ZF o] =(potassium fluoride)(0.5g, 9.1
2) EFAE T =7 el x=Ao] F wjrhx] EEWA 4& 7heth. SE E(2.0g, 6.0mmol), N-wE
3] Zo}o]t]=(N-methylpyrrolidinone)(10ml), (Eg|EFo=vd)Eg-rEA g( (trifluoromethyl)tri-
methylsilane)(1.8ml, 12.1mmol)& %7}6‘}"/ 24A1ZF WHFEQTE, HES EFg I 98¢ FE I8 Yo}
(aqueous ammonia)(66ml)E Zgtdo] Wi, vZZZWe(Dichloromethane) &2 FE3H . IFEL AHI
zutEaY 9 E AA gt FE CME} (o.3g, 1.2mmol, & :20%)

3) olgliF tholy =] Al

® ®
=N IrCly-3H,0 = N.\ /CI\
F - F. 5 \“\\\\“lr\ /|F
ethoxyethanol / H,O Cl
Y Y
F | F 2 i
Y =H, CF,
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olg|l g () F=2glole Egstol=dolE(iridiun(Il) chloride trihydrate)(83.0mg, 0.2mmol), 2-(2'4'-T)Z
Fo29d)-49FH(2-(2' 4 -difluorophenyl)-4-picoline), 7] #&E D =+ 33E F (0.12g, 0.6mmol)
Slo
H

, 2-9| E Aol §F-S-/ & (2-ethoxyethanol /water)( 4ml; 3/1)¢] &3NS 18A|7F 120Co A vk ek, Wk &
g 5 Ao 23)a, EuE AA 3 FH, yEFEZ=ZH e (dichloromethane) ¥ &2 FE3to], 7 =4 3ol
M EESATH (58 1 D = 80%, F = 70%) 714, 7] 838 D £ FE F F IFAE DS T F&
oA e 10 AAE I, 33E FE £ 3EE 27 A E.
4) olglE 3=l A
HsC | ™ Os OH
ZN4g
\nlr/ \ N\>
E e \ / \ N
H ,  Na,CO,
Y f

L F .12 2-Ethoxyethanal , 3h

Y =H, CF,
B ] H

N CHs
.
\Ir/
| \
O
@]
2
¥ = Hy 8F,

Az 597 FloA olglE tholW ZE(0.2g, 0.16mmol), A Az® Ztzhe] BE = ¢ (0.69g,

0.39mmol), A% 7tHEUlo]E(sodium carbonate)(0.02g), 2-o]E Ao €tLS-(2-ethoxyethanol)(7ml)e] Zg NS
135Col A 3A17F mRkelitt. wkgo] 259 3 AAES AU g ZFZ 29 E(Dichloromethane) &2 =3}
o °4T+°"§ Fgzx etdA 5. JIFES AAIARZEIHAE AA 7] AelA Y7k HA A 5-9 3
FE 1(FE 309, Y7F CH: A9-9] S3HE 2(58 @ 215 22 FoldAAE AT},

dE 1 'H-NVR (CDs0D, 300MHz) & (ppm) 2.53(6H, s), 2.57(3H, s), 5.72(2H, dd), 6.5(2H, m), 7.0(2H,

b

dd), 7.25(1H, d), 7.35(1H, s), 7.98(1H. d), 8.1(2H. dd), 8.12(2H, d). HRMS (FAB) (M+H, 777.1461,
Calcd, 776.1386 for C33H24N402F4II').

3he=2 'H-NVR (CDs0D, 300MHz) & (ppm) 2.37(6H, s), 2.38(3H, s), 5.7(2H, dd), 6.91(2H, dd), 7.07(1H,
d), 7.35(1H, s), 7.79(1H, d), 7.94(2H. dd), 8.00(2H, s). HRMS (FAB) (M+H, 913.1216, Calcd, 912.1134

fOI' C35H21N402F101 r ) .

FAd 2 : 3E 302 FAHE IFE FA
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- - H
HsC HaCoN
| \N 3 \Nﬁ
‘\lr/ A\
F | \O
O
Y
L F A2
Y =H, CF;

D) Bz ge d7Ae 9

CO,H CO,H

NH2  cHacooH N
: - ‘S>"(3}43

NH- 4M HCl
&

4M HC1, 2,3-tJolm]w=mlze] AH(2,3-diaminobenzoic acid)(0.5g, 3.29mmol)2] &3
WRESIATE. W TR F AR7A] Aela, §lE AAS AL, WEE, Ttholodd

t}. (0.46g, 2.6mmol, & : 80%)
2) T Y= AFA, olely ol H olglw 3IstEe] I

Aweh 44 19 F = AFA, olglw tholw % olglw IES FAAUHA sdI 21 g, A7
olglw 3= FE A, Bz = XHLZ]E A7) 3teE G GEste] Alxsiltt. 4 13 sl
A7) geka 3ol A Y7 HYl A$-9] SR (5% ¢ 25%)3, Y7b CHi9l 459 e 4(5E ¢ 50nE 47 F

ol ddAE AA

setE 3 'H-NMR (CD30D, 300MHz) & (ppm) 1.74(3H, s), 2.47(6H, d), 5.55(2H, dd), 6.35(2H, m),
6.93(2H, dd), 7.29(1H, t), 7.55(1H, d), 7.95(1H, d), 8.1(2H, dd), 8.06(2H, s). HRMS (FAB) (M+H,
777.1462, Caled, 776.1386 for CssHauNjOoFIr).

StE 4 1H—NMR (CD30D, 300MHz) & (ppm) 1.77(3H, s). 2.51(6H, d), 5.75(2H, dd), 7.05(2H, dd),
7.31(1H, t), 7.58(1H, dd), 7.96(1H, dd), 8.13(2H, dd), 8.15(2H, s). HRMS (FAB) (MtH, 913.1210, Calcd,
912.1134 for C35H21N402F101I') .

FAdel 3 : 352 42 BAHE ¥EY FA

[3}sh4] 4]

[ H.C ] §
\
| N N — CHs
\Ir/ \
@]
Y
s F 3
Y = H, CF,

_11_
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D Wz ggte d4A4e] 944

CO,H CO,H
NHCHO Fuming nitric acid NHCHO
Trri 0
e Stirring, 0°C HaC NO,
H
CO,H
Pd/C N
— >
HCO,H HaC

0Ce A  ZAH(Fuming nitric acid)(20 mL)E 2-(EXPolux)-5-wEw o]  AH2-(formylamino)-5-

- a5
methylbenzoic acid)(4.5g, 25mmol)ol] 458-%F Wojregim wwkalgic), ojuf ¥ ex= ol3l7) HEE 3
o 1A o wwke § deES dWa 1A F7F wdkskad AR AAE HE ZAzdAk. (3.36g,

15mmol, & :60%).

kA Ak 3F3tE H, Pd/C(10%, 0.2g, 75% <% i 3E1 AHaqueous formic acid)(120 mL, 0. 5M))«] <
ANE 151 €& 7hel sk, HkE F5 $ Ao A3, AfgelER AZ & FF AR, A
=
-

MEed] e F A8 Aeow 43w, AeM FAE [ AU (2.114g, 12mol, FE 180%)

2) F ezre QA olelF tol @ olelF HFEel A

A% P 19 3 s ATA, olF vholv] % ol AFE FYPHR FUAF 24 dol, 7]

S TS Y A, nE A0S AR ] S 12 dedel Axsgr. | 55
P4 4elA Y7h HOL A9l BEE 5(5E ¢ 2103, V7F CHel 9] SEHE 6(5E ¢ 150 27 F
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52
+

sE 5 'H-NMR (CD30D, 300MHz) & (ppm) 2.41(3H, s), 2,45(6H, s), 5.63(2H, dd), 6.39(2H, m),
6.92(2H, dd), 7.24(1H, s), 7.46(1H, s), 7.85(1H, s), 8.00(2H, dd), 8.03(2H, d). HRMS (FAB) (M+H,
777.1462, Caled, 776.1386 for CsHauNjOoF4Ir).

3tE 6 lH—NMR (CD30D, 300MHz) & (ppm) 2.4(3H, s), 2.46(6H, s), 5.82(2H, dd), 7.02(2H, dd),
7.39(1H, s), 7.47(1H, s), 7.85(1H, s), 8.04(2H, dd), 8.09(2H, s). HRMS (FAB) (M+H, 913.1217, Calcd,
912.1134 for C35H21N402F101r) .
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5 2 e lar, UV-vis PL(Ultra violet-Photo Luminescence) 2HEZ S A3l &
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STANDARD 1H OBSERVE

Pulse Sequence: sZpul

Solvent: cd3od

Ambient temperature

tperator: rooki

Filez: 2012-02-13-Ir-bezimidazole-methyl-real
Mercury-30085  “PNUCHEN™

Relax. delay 1.000 sec
Fulse 45.0 degrees
Acq. timé 1.998 sec
Width 4500.5 Hz

128 repatitions
OBSE 1, 300.1141501 WHz
DATA PROCESSING

FT size 32758

Total time 7 min, 9 sec
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul
Solvent: cd3od

ient temperature
ar:

opera rookie
Mercury-300BE  “PHUCHEW"

Relax. delay 1.000 sec
Pulse 45.0 degr
Acq. time 1.

8
00.5 Hz

128 repetitions
0 H1 -gﬂLIll!ﬂ!i Mhz

Total time 0 min, 0 sec

SIHS31 10-2014-0052512

STANDARD LH DBSERVE

Pulse Sequence: szpul

re
kie
WPHUCHEM™
Relax. delay 1.000 sec
Pulse 45.0 degress

ons
1, 300.1181721 WHz
essing

FT cize 59768
Total Lime 7 min, 8 sec

.

ppm

_15_

pom



[

)

STANDARD 1H OBSERVE

Pulse Sequence: s2pul

Solvent: cdSod
Anbient temperature
Operator: rookie

Mercury-300BE  MPNUCHEN"

y 1
deqre:

time 1.988 sec
8z

00 sec

2768
Total time 7 min, § sec

SIHS31 10-2014-0052512

STANDARD 1H OBSERVE

Pulse Sequence: s2pul
solvent: cd3od
Ambient temperature

Dperator: rookie
Mercury-30088  “PHUCHEM®

Relax. delay 1.000 sec
Pulse 45.0 degrees
feq. time 1.088 sec
widih 4500.5 Hz

125 repetitions
OBSERVE _ H1, 300,1141754 NHZ
DATA PROCESSING

FT size 32768

Total time 0 min, 0 sec

pem
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PL Intensity
B8 &8 &8 8 8 8

STANDARD 1H OBSERVE

Pulse Soquence: s2pul
Solvent: cd3od

Ambient tomperature
Operator: rook
Wercury-30088  "PHUCHEW"

Relax. delay 1.000 sec
Pulse 45.0 degrees

q. time 1.998 sec
Width 4500.5 Hz

ons
0BS! W1, 3001141754 WHz
DATA PROCESSING

FT size 32768

Total time 0 min, 0 sec

SIHS31 10-2014-0052512
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