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Compounds including a ligand with a dibenzo-fused 5-membered ring substituent are provided. In
particular, the compounds may be iridium complexes including imidazole coordinated to the dibenzo-
substituted ligand. The dibenzo-fused S-membered ring moiety of the ligand may be twisted or minimally
twisted out of plane with respect to the rest of the ligand structure. The compound may be used in organic
light emitting devices, particularly as emitting dopants in blue devices. Devices comprising the compounds

may demonstrate improved stability while maintaining excellent color.
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Compounds including a ligand with a dibenzo-fused 5-membered ring substituent
are provided. In particular, the compounds may be iridium complexes including imidazole
coordinated to the dibenzo-substituted ligand. The dibenzo-fused 5-membered ring moiety of
the ligand may be twisted or minimally twisted out of plane with respect to the rest of the
ligand struciure. The compound may be used in organic light emitting devices, particularly

as emitting dopants in blue devices. Devices comprising the compounds may demonstrate

improved stability while maintaining excellent color.
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Zn (NAN)&% 4% Y US 6528187

£ %
1t & #1 & 4

& T hthdmF 4R :
61 41z 4 &

‘ o HNO3 O

CF4COOH, 0°C Noz

3- R X HF kB 2SR K= KXHFkH30 g 178
mmol)i& # 7 276 mL= £ 2 & (TFA) P & & K K5 & A 4

A3 mLA#ZEBIS g(417T mL)# 1@ Mg Ltamgn
25 mL TFAY £ R @ HmwE KX HFkhEr - £ F 3 Bp 3
ARBIEMRBEGERAALBRY - EAWERE > BBREB

o RHE200 S A MEEZ AL - A5 B BL&ENBRDE
> M2 M NaOH% % » R L 8 BB LB EL & 0 B #F
30 g (76%) & 45 -

o 10% PAiT, Hy c
Do 2 Sy
O LEAT B
3-BE K — XAk 2 AR £500 mLZ B ¢ &5 P 3543
BHE KA %.HB0 g 141 mmol)i#E #3 g 10% Pd/CHs Ao

ERRBRF - AS50 psi HE A THRRERESH & 1305 48 -
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%EB;'.!'J‘E? ig‘ﬁ%&ﬁg %] lfso’ﬁlﬁ&‘@_’:/ﬁ%lﬁl&_ﬁ
B A9 DCM/E A ARBMEECTBE SRR - BLEH
B 14 14.5 g(56% % %) o

NBS

Br
0] O
NH2 —_— NHZ
O DMF, rt
Br

—BR-3EBEAEA_EHARBZEAER K HF k-3
(5.9 g 32.2 mmol)i& A # & A DMF (25 mL)¥ % % £ 8 F
% 7 % Ao N-J& 3% 38 8 % (NBS)#& # DMF (25 mL) ¢ = &
R BRERAWMBHBEH]L h B RUBRHBIE L
AAKEBERR BRLABRYWERD _RKRFRFT » KM
B ABRRBRTAE BB _ AP ERAIKERTE®

LEEERBEBRB RGLRE E W > £iF10.0 g(94% & F)H)Z

Hibed -
5 : =~
T 0 |
(8
NH, + f CHO Pdy(dba)s NH,
oo * -
Br ﬁ_%' K3P04H20, Q
? X » H2Ov o

2,4- (RAHA) X H[bdlks-3-BZ A& - ANKE
2,4-— % — X # [b,d]"k$ -3-B (14.5 g 42.5 mmol) ~ X ¥
B (4.96 g > 46.8 mmol) ~ 4,4,55-v9 ¥ KX -2-(& -1- %% -

#£)-1,3,2-— & 5 A W% (21.44 g 128 mmol) R &} B 47 (45.

g 213 mmol)fF# 250 mL¥ X &25 mL H,OF 2 /& 4 4 %%k
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W20 48 - A A —RTHEQR,-=F RAAHX-2-K)8
(0.698 g > 1.701 mmol) & Pd,(dba);(0.389 g -+ 0.425
mmol) AN, TH AL AW WwBAEHRERIHFLI4 he GC-MS
HTARETXKR - BAHEERE  MHMHTFEAE AT ER
KR BB AEMBRESH - Fw60mLEHClI £ & T H#
REMBH]1 h- B BERERLRY - REBEZHEN™ =
RF R T BAANaOHY Fo 3t & BRBL 4% 3£ 1% - & 5 B & %
% BB ERERBHERAS-10%L B LE/T A A BB R
o b drdh - hibE B 1F6.6 g(59%E R)E 4 -

10% Pd/C

O o, o
5% PY/C
O™~ OO
z

5

24-— R AKX =K H[bd]kBh-3-BE2 A &K - H2,4-4 (L
B A)= X H[b,dlskd-3-8 (6.6 g 25 mmol)iE B » T &
(150 mL)¥ # & &£ + % mw10% Pd/C (1.5 g)& 5% Pt/C (1.5
g)E A£50psi H,; FAALBR - GCHETHEORIEZH LR
R R ELERRERAYBELA — R F ik o
HIEBRBE  EA6g(90%E R)ME A -

0
P O = Y
H + 2
o —¥X
A 0

1-2,4-— R A X = X [bd]kH-3-K)-2-X X -4,5-— &-
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IH-sk ek 2 &% «- AR THN-Q2-RE)RXFEAME(4.12 g
22.44 mmolD) A& £ &1t — & (7.01 g 33.7 mmol)®H ] — F X
PEHA2 he BRERESMAHEER BAEARED T
o 24-— BB A = % 5 [b.d]k b 3-8 (6 g 0 22.44
mmol) s W REHEHLI6 he AAHEZFTREKL  HRbBE
ME K EAFRRILKREBTHRERKE - & 8 £ 1L
BERAMEBBYFALEAINMLBRLE - 2BEAFRELEL
MgSO,9 3 - A B EH - 1574 gB3%AEF)EMH -

™\
O N N KMnOy, Kyg 35 + A
| u N__N
Q é CH3CN, rt O
| )
O

1-(2,4-= & & £ = % 3 [b,d] % # -3- % )-2- % % -1H-=k =
2 b e HI1-(2,4-2 B & & = K 3 [b,d]k & -3-£)-2- %
% -4,5-— § -1H-=k ¢ (7.4 g > 18.66 mmol)& # » 200 mL Z
FRIOOmML- A F IR - A THE SEHK47(5.90 g
37.3 mmol)& %5 £ K10 (12 g 30.7 mmol) - K5 44 4% B 2 /-
MR EBERT AR BRELHRE - HBTLCE A
SRE - £1S5S Wi ATERFRARE - #ZH®ELHERER
bHmiBIE -  AB BB L ESETREGILLEBY - K HFS3
g(72% & R)E B W »
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Ir(acac)3 O N /N~>[r
Q © gj/ 3

Lo HW1z b H - B1-(2,4-— 8 &F A = £ # [b,d]k 4 -3-
#)-2-% % -1H-=k ¢ (1.3 g 3.30 mmol) &R £ (Z 8 & & & )
4% (I11) (0.323 g 0.659 mmol)# v £ Schlenk® ¥ - # ju 1
mL+ Z% - BREBLEBETLTAADH - FhBRLE
B3R - AR THREMAMRZE255E £4%4568 he £ % &
% RA_RATHRHABREAADEBELZHN HE L E o
RO EREA2I_ATHRARARCHEEBL BB RLILE Y -
ERHGILREFLLg(56%E R)E Y -

TH52. o2z 45 %
Pd(OAC),

"L —= O
(8] ¥R Bk O

2-F R X H kbbb £1 LE KRBT » Hhol-5
# -4-%X & A (50 g 232 mmol) ~ % B 47 (3.21 g 23.23

mmol) - Z B 42(2.61 g 11.62 mmol) & 280 mL# /% & - &
TR PHERLA Y MM ZE120C - 3K 4% BRBFTAHRE
w A MR AUASHERFWI2S mL 50% & & 16 & &

R RAREKRLBLEHABILEALR Ry E LA
BIE - T HRARE BB UBLBE - AFEHER
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B EHELL BOdWBERANIKE PFPXII0NESIN
R R AERRGL ELRASY - K 15364 g(63%F R)
Y AW -

O2N

-8 K = XKk h 2 Ak o £ M A & 1 # (Parr
hydrogenation bottle) ¥ > ¥ A 10% Pd/C (0.77 g - 0.724
mmol) i A &
Bs P 2 2-7§ &

AILELBFRADALCEERFABARKE - By ELE

R IF M TR S AFEHI180 mLZ 8 T
— % #[b,d]k k(15 g 44.3 mmol)it £ 4 @

HAERERA LB LE RN  ABBERIFARKEY R L
L+ o 4 B R E ®R(Varian) 400 g# A — R PR LM R & 1t
kRS o  EIF109gE M o

2N NBS N
- A-13-— B XA KB AR - A3-HERREKT
# — ¥ 5 [b,d]*k ok -2-5(20.8 g 114 mmol)/E & 160 mL
2 KDMF % 3£ 4 %P 20°C - £1 hi& /& & /w N-I& 3% 38 88 I B
(NBS) (44.5 g+ 250 mmol)f #200 mL DMF ¥ z /& & i# #

Bk IBHELl he BB ERBEEIFIMM_ATF KR - A
10% LiClE R R B RMAERR AN EHRDMF - 5 8B &
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BR e Rtk BIE AR BRI EERHBY - KT 19.24
g(50%E R)E W -

P~
040’
NH,
o \I/ CHO
B + B Pd,(dba)s
o o + N
o/ NH2 ?—'ﬁ K3PO4H,0, Q J
F % . H,0, -

L3-— (B -1-%-2- R )= %} [b,d]k = -2-Bk 2 & &R - &£3-

@ G0 mLEAmAE Y B3 8 = % 4 [b,d]k B -2- R
(19.24 g » 56.4 mmol) ~ 4,4,5,5-m@ ¥ % -2-( & -1- # -2
£)-1,3,2-— 8. 2% A MHEGB0 g 179 mmol) ~ =& & £ (2',6'-

— F oA A B R-2-A )M (1.85 g 4.51 mmol) ~ X F 8 (5.7

mL, 56.4 mmol) ~ B 8 &7 £ K &4 (52 g 226 mmol) ~ F %

(400 mL)#L K (40 mL)R 4 - BREBRBLERAY F 1S

S48 0 B4 A s Pdy(dba); (1.03 g 1.13 mmol) - ¥ &R &R

A mMBEERRBR - AANETETRE  EHEAEHBE - B

®
40 mLIRHCIA w Z A BB ¥ - B RA WA ZHEHEL he F
AL KBERAKRILLAY - D EFHBLRLEE B
EALI—f PR/ ARG > B IiF19.1 g8 & B K
4 e
H,N Pd’g H,N
Py .
OaS ()
(8] AcOH 9]
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—RAE X H[bd] )k H-2-FEZ S AR - ®500 mLig
BRAILBHEY FSwl,2-=—(R-1-H-2-%)= X 3 [b,d]=k *H -2-
B2 (19.1 g 72.5 mmol) ~ 10%% & 42 (5.7 g 5.36 mmol) ~
5% 4% 44 (5.7 g 1.46 mmol) -~ ¢ & (180 mL) & Z & (20

mL)- £ BRLELERLAHAILBR - HoE % L #

RELAMBEER _—_RFRAHK BERAEEIRE D
K o BhEKRMERBN _RFRT > A10% 8 A1 n
M BB LR B BIE  ABHEREHKRM - E MR 200

R ERAREABIO%CEB LB/ AR RGEILEKY - &
3 6.55 g(34% A& £ )E W o

\
- PCl Ny N O
O ¢ ) NN —
Mo % O

&

I-(1L,3-— 2/ & = X H [b,dlkdh-2-%)-2-X R -4,5-— & -
1H-=k ok 2 & 8% o #N-(2-8 C X)X ¥ 8 B (4.09 g 22.27
mmol) & 90 mLA — ¥ X & /mw £250 mLE KBAF - & F
R o M w B R ALHE(6.96 g 33.4 mmol) - £ & F #
RERAYMBEDREFAF2 b FRERSHWAEHFE
FEBREHRWAENI mLEM —F X P213-—m R /A= X

3

(hﬁ

[b,d] "k & -2-B£ (6.55 g 24.50 mmol) - £ R JE iR 4 ¥ £ £

F‘*

ATEBABR BRERASMA KRBT AL - FdhBE
£ HeBHE - - BEERAOHEAK BZBNTCETCE T &
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A 10% e At BERAEKBR - HABRREBEBEEE K
BIE o ABE e EeB R RAERETHBKE - 47478
g(54% & £)E M -

éﬁ N g)%

I-(L,3-— B/ & — X # [b,d]=k wh-2-%)-2- K K& -1H-=k =&
Z A5 BAENTOmLT B F 21-(1,3-— 2 & & = X # [b,d]
sk v -2-35)-2- K K -4,5-=— & -1H-=k 4 (4.78 g 12.05 mmol)
BETOmL— R PR HSmE]L LEEBEMAT - £+ 1A H
¥ PR OB & 4% B 47 (3.81 g 0 24.11 mmol) © & v B R B
(Monmorilonite K)¥ jif £ 1 S48 47 — 8 i tmfy o £0.5
B LR AEN S NWEERRY c EE —RE K
71 hRBE > 40100 mLFEEHEH]1 he by & L5 8
BBE - HEA200 gRERETHEA20%NCHRLE/THR AR
RGBILEMHM -  EHGECBEF21gM44%EF)EY -

N\
N X / ™\
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A5 Wm22 4, > H1-(1,3-— 2 A & — K # [b,d]k "% -2-

2 )-2-K K -1H-=k =4 (2.1 g 5.32 mmol) R & (T & A &R )4k
(II1) (0.521 g » 1.065 mmol)Z sz Z Schlenk® ¥ - & Av1 mL
‘+EZk - BREBRBEBAZINADHE - Hb@R EH =
R LR THREH Bk E2558 F A/ HFT70 he £ % &
% A AFTREHABERELSCHEREEHANY R L E -
MA23 A TR ALK HEAEH BT &L - EAEAL
% % 45 1.0 g(68% & F)&E % °
EH3. eI bR

' NO, o)
(:E + @\ + Cul + ByoK —
OH "NO,

NO,

-5 A — X5k [bdlskh 2 A& « B8 KW &% 23-3 %
#E ¥ 0 4% Cul (10.3 g > 54.3 mmol) & tBuOK (6.7 g - 60
mmol) £120 mL=—F § X R F#HE#1 h- i ER P
/w280 mLebg BARERARAEFE E - £ EH BRI T H2-54
X & ((24.1 g 109 mmol) A tBuOK (12.9 g 115 mmol)x #&
60 ML= F ALK $ L HB EREBI S - H7& 1 B
WM EE24-— A X HkBH(16 g0 95 mmoDF w2 R B
WP EEHI054 - AL BRERESHEHR2.5 he T &
% BERBERAYMASERE M H,SOubh S 385 - # 8)
WE LR REERBRELERERAELKRTE A K2
. - ALBLEFKREERAMR - ARHRBMNER - ME
Na,CO;/ZRAGKES YA KR LB AKNaSOE - £ B

3

N
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TET B mABRER - b A20% DCM/ A B L
TEBENNRAGLILCREEY c BATETABEHAEBE KL
rHERTEBRBRKBBELSH(13 g 64%E F) -

+H2 PAIC ,

— X H#[bd]lksh-1-Be x4 8 - HFl-s 3% = X #[b,d]k %
(7.3 g 34.2 mmol)& 730 mg 10% Pd/Ci% s £ 150 mL Z &

LEBEFPEALESOpsiTAICLRERASH - BH#HEBELERER
bt ERAETRSE - #£d A% DCM/T R £ B £ i
TEBEHRGLULCAHEEY - KRG GEEHRKBEZLS
#(5.1 g 82%F &) -
o Br
8]

Qe — A0

NH, oy NH,

=B =R [bd]kh-1-BEZ A K - = XH#[bd]%®
i -1-8 (5.1 g 28 mmol);Z A » 120 mL DCM + # £ K ia ¢+
AA c @BHBERFT AN E S N-E 3K 36 8 F A (10.9
g’ 59 mmol) s AR AREHR » £ H &% #EBKHEDCM
P o8 BAMBE ANaCO; B & ~ Mg Kk #iEsk
NaSO. % - # B ELAEAHANRT KRBT
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N

P
o (D o
W
H.N Br Pd,dba,, K;PO4 H,O HoN
Ao - - Ll
(\3 1 %%X?ﬁ J O
o P HO) d
Br |C2 i

2,4-= (A -1-% -2- %)= X # [bd]=k B -1-BE 2 & &K - #&
2,4-—i8 — % # [b,d]*k & -1-B (6.5 g 18.5 mmol) - B & %
% 74 8 48 7 8% (pinacol)&s (15.5 g 92 mmol) - Bk br B oK
A4 (17 g 74mmol)» =3 & £(2,6-=— F & A8 X-3-%)
B (0.6 g 1.5 mmol) ~ X ¥ & (2 g~ 18.5 mmol)F v £ ¥ X
#wAK2Z170 mL 112468 F - SHAFXEHERERSHMR
£.30% 48 3 4 b 8F % wPdydbas (0.34 g 0.4 mmol) - # K
RRAAHMBRAIOE EMEHR TAR3 he ek £ i
RERBRAYEREIE A ABRKATLHELE RS & -
i1 N HCl- %4 #f NayCO3 3 R AEK LB LER » L&
#% 48 B K NaSO, % 4% - & A40% DCM/T L& B L &
TEBRWALILRE AN s HERELEHKRBBRELESY
(4.8 g 99% & %) o

O O PYPA/C O O

o o

24-— R A A R H[bd]kHh-l-B 2 AR - HK2,4-=
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(B -1-4 -2-% )= X # [b,d]*k % -1-B (4.8 g~ 18.2 mmol) &
5% Pt/C (0.48 g)& 10% Pd/C (0.48 g)# #v £ Z &2 (90 mL) &

(10 mL)YXZ24% P - £50 psiTHRE LA &1 B
R -EBPHHWELBBRELAVBELAEAEET AHE KRN
»EBEE  BAREAEAVEBRNLELE T IEAEL N
NaOH#®L Z B B 2 Bl 5 8L » UM 2421 L B - B A KRR
@ 8 KNa SO % » A AZTABE LR B AHE LA40%
DCM/Z R ET2BREH R - @G EL&BKEFEL
& #(3.3 g 68%) -

. o
e B

1-(2,4-— B A& = X3 [bd]kh-1-%)-2-K XK -4,5-= &, -
IH-%k o 2 & % - $N-(2-R C A )% F 88 (2.1 g 11.2
mmol) ~ PCls (3.5 g 16.8 mmol)i&x A2 » M — ¥ % (100 mL)
P IEEA2 he AEREBBMANZIERE  K24-— 2 F
A = %X 3#[bd].kh-1-8(3.3 g 12.3 mmol)F mEH ¢ A
HREASGHWEOGRBR - EAFKRBERAGLBREEIEER
B o MIAUBM AN LB LE P LA T T E $Na,CO;
KERZB S ER - FREFARBLELEALZTHE - # 8 F
toHh(dg 0NEZR)FAE—FSEHALFPRANT —F 8 -
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° Y K10 5 & © NN
O N+ KMno, - O E
’ LA

1-2,4-— B2 A K = X [b,d]=k % -1-4&)-2-F K -1H-=k
Z A5 B B1-(24-— B R A - XHF[bdlkwh-1-F)-2-K K-
4,5-=— & -1H-vk & (4.7 g» 12 mmol)iE A » 100 mLZ 8 ¥ -

N

@ I IER F RS FHwKMnO, (3.8 g 24 mmol)f#4 g
MEKIOf 2 e WEHBFRERASHMIFEHE2 he & R
% AMeOH¥ S R B £ #£ Bh & % LR BE - # & A80%
DCM/Z # 280% DCM/C B LB B L BT EBR N R
iblm B E N o s B3I gR R EMKY - HdbRMBEWNE
— Sttt - o S EBRBKBBELRLESGH(3 g

28% & %) o
s 0
o — C, ™\
O N__N Ir(acac); O N /N\\Ir
&/
i 13
e 3

Lo Hm3z4 K - #1-(2,4-— & & K = X H# [b,d]k 4 -I-
)-2-3R ¥ -1H-=k =4 (1.2 g 3 mmol) ~ Ir(acac); X 100 pL+

e

=AW Schlenklza 8 ¥ £ A R R #F - R E R S WY Mo
# 2250C £ 1% 4540 h- 2w B LA 1:1 DCM/T kB # &

154413.doc -72-



1551665

AN RERLSMY - F HEB O EBFFTELKRBKEBIAALESY
(0.12 g 14% % %) o
K#l4. 65424 R

NH TEA ™
L == oo
A >

N-Q-RAA XA )L EBBEZAA BB AKBEH2-XARX

o ¥ B (100 g 540 mmol) ~ = Z B (0.090 L » 648 mmol)#t 1
LR FHRZALSHMAHHEOIC - BH & /w8 K0.04 L

567 mmol) e £ H R RK £AZTETHRERHE2 h &
RAMAEGLEE D _RTHEMRE -Bh Akt hFALs
RN R BEREGENTKR P Z220% EtOAc)é
P A HFeBedskBEBEN-QRAXXK)LE
B (120 g » 98% & %) -

‘ Oﬁ: Pd(OAc),, K2CO3
N -
o] o O 0]
HN
L o <

~

N-(— % #/bdlokss-4-R)LBEZAHH - EHEN-(2-X
AR XAV & A (120 g 528 mmol) ~ 5 & 47(7.30 g 52.8
mmol) ~ Z B 42 (11.85 g > 52.8 mmol) £ # /% & (539 g
5280 mmol)Z R A4 #E AI0SC(RALBE)T £ ER P v

MR - GC-MSET60%AEH - £IISC(RFBE)THRA
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MBS B  RBEBREYAHNEZTRILE & 6 o &
MERTH BB SEBEOACER=ZR - B ERY - #
TR BB RAEAEMN-(= RXH#[bd]k-4-4)T &8 %
(90 g+ 76% & %) -

HCI/MeOH O
OHM€ — ‘Dé NH,

—EH[bd]kvh-4-BE 2 A & o B N-(= X # [b,d]k *h -4-
A)Z 8B (90 g 400 mmol)# ;% » R HCI (240 mL)# ¥ &
240 mL)Z R ¥ - EREHEHR2 hBEEZAHNEZE
B o R BEMTRER HBBREURERLYD IR

HEHEZHNDCMY - L @B BB HIBEL  HFERE
4z o 5B e B Bk — R [bd]kh-4-8(67 g 92% A&

)
NBS Br
O
© NH; ° NH,
1,3- =% = X 3 [b,d]k%h-4-Bc 2 & & ° ¥ = X # [b,d]*%

% -4-#2 (33.4 g 182 mmol);x & » DMF (300 mL) ¥ i # &
KB A4 EO0C o # 1-38 o % 9g 2,5- — &) (68.1 g » 383
mmol)& W DMF (300 mL)Y £ 2B A ERBEER T -
fhmtt  EERTHREDIBHBER - A% 2 & EtOAC
HEBRELLGMEEHI0% LiIClEAREK =_RALE G B
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)

R B AME KRR - BEARELHRENLBELIRE - AY
BAEBEMERTE T 2<15% EtOA)& b H 24 » HiF 4
B e EE13-—8 = XA [bdkh-4-8 (76 g 122% A&
2 L5 8-SR AEBER)-

Br. Cl 0 8r
O Br O Br
H2 Py O g /zn

® N-(L,3-= % = %% [bd]skoh-4-B) L BBEZ A B « £2 L
BEZRMY » b RkBLHF» =K F % (800 mL)¥ =
1,3-= 3% = X % [b,d]*k h -4-B (76 g » 223 mmol) & =t % (180
mL, 2229 mmol) - AR #¥ & E & FH & w8 K (31.7 mL,
446 mmol) - B xR Akt - £ EZ R THREHHFLHL heo
HhBEURERBDEIR I ARR_ATFTRAKR  EIFHE
Bl 8 4k N-(1,3- = 38 — % # [b,d]"k "4 -4- % ) Z & A% (60 g -
70.3% & %) o

o0
) AcH /jC?‘(
- Pddba, O
B
~—A )L N N N

. . ; o d »
L/Lo)—:z\l}i )Vo’ﬁa\ SA~0 h

K3PO,
0 0

N-(L3-=(A-1-H-2-K)= X H[bd]=k$-4- X)L Bk 2
S e BN-(1,3-= % = X H[bdlxh-4-K)T & B (55 g
144 mmol) ~ 4,4,5,5-m ¥ X -2-(&-1-%-2-%)-1,3,2-— @, %
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XA (72.4 g 431 mmol) & B & = 47 (132 g 574 mmol)
A ZE T K(800 mL)A K (80 mL)¥ - F R A& %A R, 8 820

NS

48 o #1445 Pdy(dba); (2.63 g 2.87 mmol) R = T £
(2,6'-=— F A, A M X -2-£)B (4.72 g 11.49 mmol)f /w £
RERAM T - A#EGARBAHA20048%  EATHRAE
WERBR AANEZTRLZ BB AXKEBARE &5
Bt RE -  ARBEREMNTIRKE P X30%-50%
EtOAc)# » # 4F#8 & N-(1,3-= (A -1-%-2-% )= X # [b.d]*k
b -4- R )L BB (32.5 g T4.1% A& %) -

o  NHAc PUC, Pd/IC o NHAc

N-(03-— R A A R H[bdls%h-4-B)L@BBEZI AR -
£500 mLAALE B ¥ % w57 T 8 (200 mL) ¥ 2 N-(1,3-=
(B -1-9%-2- £ )= R # [b,dlkh-4-X )T 8 8% (22.6 g 74.0
mmol) + Pd/C, 10% (3 g 74.0 mmol) & Pt/C, 5% (3 g » 74.0
mmol) s AR XRB#H > BB ERLEREZRBRALEA =
PR AK - AmBAY BAeEERBKREEN(3-=
ERAA R H[bdlkh-4- %)L &R (18.8 g 82% & %) -

a8y

0 NHAC 0 NH,
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—RAK=_FF[bdl%kH-4-EZE B - HN-(1,3-=
ERA - RXA(bdlkh-4-A)T 8 A& (15 g 48 mmol) & ¥
# B HCI (125 mL)$1 MeOH (125 mL)Z 24 # ¢ - & % A&
HEAR2 hEBBZEANEETR - ERBPHEEBEMN P R
BB BERERBDIERRLENERNDCMY - £ &
BB E WERRE  HFREEDBKLI-—
ARk = K [bdlk-4-88(10.5g 81%E& %)

H N\ N
O Nq PCls
e 9
o] NH;

I-(,3-— B AR = X H#[bdlkh-4-%)-2- K K% -4,5-— &, -
IH-5k o 2 & & - #N-(2-R £ )R 7 8 & (6.3 g 34
mmol) & PCls (7.9 g 38 mmol)B MW — % X (75 mL)¥ i
BAM D REAHMWI,3-— B & A = %X #[b,d]k % -4-1&
(10 g» 38 mmol) - RS Y EABR - £ dh.Kizxbhsrig
ABREEHAKR  HBRAECYRELELA L EZF FRT KK HE
o BREL(3I-ZBERAEA =X A [(bdlkdh-4-%)-2-%
#-4,5-= & -1H-% =& (7.5 g 19 mmol, 54.8% % &£ )R #& —
S HILPANT —FHEFP -

KMT\O4
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1-(L3-— R R & = X #[bdlkh-4-%)-2-F K -1H-2k £ 2
Ao B S4B 4eP(5.58 g 35.3 mmol)t M 5 K-10% L
(10 g)RAEBEREafH - BRAHWER(AHISHTE)RZWE
ZHFRGOmML) s ZHEOAS0 mL)#1-(1,3-— B A & = X #
[b,d]k o -4-%)-2-% % -4,5-= &-1H-% = (7 g+ 17.6 mmol)
ZRABRY BB AREBEALY BEABRENHEH
15 3t B A w20 mLZ B RAER - Sy d rEBE -
EBamwBEREAENTLHEFZHE30% EtOAc)R é it 4a ¥
EHtBREL S RHRFESssBEHKRI-(13-— B2 A K=
X FH[b,d) ok vk -4-3)-2- K K -1H-=k £ (2.6 g 6.57 mmol,

37.2%#% %)(99.8% HPLC) -

LI AL
=\ )
O N N Ir(acac), O N /N\\lr
—_— /

1S 4

& a4z A & o #lIr(acac);(0.620 g 1.267 mmol) ~ 1-
(1,3-= 8 & & = % # [b,d]ok % -4-% )-2- X & -1H-k =& (2.5
g 6.34 mmol) & + = # (1 mL):& 4 # Schlenk® ¥ - £ /)
CHATILERRLBELIRE  BRESHE250CH & F
mHEH3R c B AL EEAFAIKRPZX S EI0N
AP itm B Al BAFEEHKAED (00 mg,
40.2% % %) -

FHS5. & H52 4 %
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O P\%
-0,
P

. PhCHO o
o O Pdy(dba); NH
Dah e - OO

O K3PO,H,0,
Br ?X' HZO' /

2,4- 2 2-FAB-1-HHA)=FE H[bd]lkdh-3-BEZ 4 & °

AP X240 mLYY R B A w2,4- =% — % H kv -3-8

(1.5 g 4.4 mmol) ~ % F &8 (0.47g, 4.4 mmol) ~ 4,4,5,5-m
FA2-2-FRAB-I-HA)132-— A% XMHEOB.2 g 17.6
mmol) - & B 47(6.08 g+ 26 mmol)~ 2-— 3 & A B %X -2',6'-
— F @ A 5 ¥£(0.28 g 0.704 mmol) - Pdy(bda); (0.161 g >
0.176 mmol) R K(6 mL) - AR AEARAR TR A BRI
BANEER RLARILEHAFBRED IS EFHRABAK
B BEBRMNEBRABRBALLEAAETERER - HAYE
® MALHBLILERIREALRBRREK A4 - SR IEH -

% 451.05 g(82% & £)RMLbS Y -

10% Pd/C
5% PYC
/\\( > 7 X T N—NH

1)

24-— R T A X #[bdl=ks-3-B8 2 4 & ° #§2,4-%(2-
¥R A-I-HEX)= X H#[b,d]lkh-3-82(5.45 g~ 18.7 mmol)
ERNCCEASO mL)Y A H 5 m10% PAd/C (1.5 g)&
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5% Pt/C (1.5 g)B %50 psi H; F &1t & - GCH = M 12 &
B ZHBILRTR RV EEIRBRERAAHBRELER =
ARF K - - BERRE A AL£53 g96iE 2 )HEE

I
0
N~ PCls NN
H + NH, ——
0 =—FX
B iR O

1-(2, 4-=— R T A =X # [b,d]k sk -3-%)-2-K K -4, 5-=
8 -1H-=k o 2 &% - £ R F#HEN-(2-8 ¢ £A)X ¥ 8 p% (3.1
g 16.88 mmol)Z %40 mL&E KB = F X ¥ - g1

o i A AR AL 85 (5.27 g 25.3 mmol)E £ R TF R A e
BREEMREFAIF2 he BERAHNEZERLERNW2, 4-= &

T A = X 3#[b,d]*ksh-3-8(5.49 g~ 18.57 mmol) - # R &
RAM B EERERF20 he £ANE > BABRMBE
PTUEBE kA REDERFTF R BATKAEHKR - B AHF ®
BEEMERN R T ¥EAS50% NaOHk R R - &
MgSOLe % A#BE r BEBRERIEARBTRSE  BAFHEA

AMH(5.5g° 77%) -

O NF:\N KMnO,, Kqo 25 + [\
- N /N
Q é CHACN, 1t O
d @ ( )
ol
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1-(2,4-— 2 T & = X # [b,dl=k h -3-% )-2- K K& -1H-%k &
Z AR EHER Y AL B 47(4.09g 25.9 mmol) R K-10
8.1 g)—AMBEHEZRFHH@mH - & LKMnO,-K-10%
XBE AR WELI-(2,4-—ETE =K #[bd]kh-3-%)-2-%
#-4,5-= & -1H-=k =& (5.5 g 12.9 mmol)f # CH;CN (100
mL)P 2 AR PLEALAZTZRBTHRSY/H2 he H o TECS
mL)X & R EAILE - - AHHE305&%  Hphaw it
R RASMiBIE E ACHCN (50 mL)Z& % B 2 - A% K%
T EBASIO LETRMRALILAFTREMH EHFHY
ok ok (2.76 g > 50%) °

Ir(acac)3 O N /N\\lr
v
é aoals)f

e S

Lo HWSZT o, > BU-(2,4-— B THEK = XH#[bdlkd-3-
A )-2-RKR EK-IH-=k41.97 g 4.67 mmol) ~ + = # (0.1 mL)

& Ir(acac); (0.44 g~ 0.899 mmol)# Ao £ Schlenk® F -

4;;1-/— ;leu..ra.xr:%

M m E
Ar. MORG T S JU 24 °5-4,’§\,5@

vu-&qiz»:.:fg.:-;/\ ;’]‘-'-'

e
)\m

BRE20CEAIFA0 he AAHEFTREL AR FHRH
BREVEHR BB ERRBHEALLITCR A =R T R#
BB R&EIL - B1F0.7 2(54%FE F)E M -

T# 6. 164 H132 4 A
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S oy o " CHCl Q‘S
* & 30 2 35T
Cl

—EXHER-I-RILHZTE R - £-30CE-35C T #H3-R
i@ F E F 5% (22.38 g 100 mmol) (mcpba)ff # 200 mL & 4
P2 EREBRAELN200 mLES ¥ 2 = X 34 [b,d]&E %
(18.4 g» 100 mmol)¥ - £-30C T# #¥ 1 h#t - & R &R &
MEHEBEAETBTHREL h- By AL 28R
@ 4 ANaCOsKER PREBLY - ENa,SOHBRRE
RAEMZAEBRE  EREBAEZTR& L4 A1:1 DCM/T K
ABLAMBERBEERERN - EERAEYH B LB &E—F
TG EFEE _XAEH-9-A1H(14.6 g 73%) °

o]

S HNO, s O NO2
CHZCOOH, 0 °C
3-H A XA ED-I- AW AEKR - HF = XHFEH-9-
a1 (15 g 74.9 mmol)E A » 33 mLZ & K33 mLEL & ¢
KB FAREOC - £155 425 K H R & B & Aw36 mL
BIEHE - ZBOCTHRERESGHHEHR N304 - K1
AhmAkbREXREFELEY B EBELEHAKEKE
e o BN BPBERN R FHRT » &NaSO 8 % I £ & EZ
TR#E - R REEBRBLEETELEL  BF3-HA -
FXHE%H-9-R1H(11 g 60%) -

154413.doc -82-



1551665

o

P NO, 10% Pd/C,H
T O™
O LEETE

3-BBA XA EHp LR B3-HEA XA EH-9-A1t
# (11 g 44.9 mmol) 200 mLZ & ¢ & ¥ # it &t B 5 g
10% PAd/CHhpw ZH# F - £50 psi Ho B A FTH RBE AL W
L4504 - BRI ERIEBRBELESHBIE - £ RE

TREBAERLERADCM/T EE A EARB RE R B E A
BA » EABMETILESM(6.8g> T6%)-

Br
S NBS S
e
Br

2, 4-— B -3-BB X HEDLS R BI3-BEA KA EH
(6.8 g 34.1 mmol)ix & » £ KDMF (25 mL) ¥ i 4 % %
0°C - A % % £ N-/% 3% 34 8 % (NBS)&F #» DMF (30 mL)¥ =
EREBEANRBBRMBY - EOCTHRERASAHIFEHI
h EEBKEIWERBERASY TER ALK » KB
RIERBKABRER - BABRHWERAN_ATHRT &%
MR ERBRTRE HIE_ ALty EREATLKER
LB LEHAAMBRGECREEAY  BEFHZRLEDY
(12 g > 94%) -

Br PhCHO

s /L ol Pd,(dba)s, S-Phos S
e Nate gy
o K3PO4H,0,
Br F X, H0,

¢ § 154413.doc -83 -
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2,4- = (A -1-3-2-A)= X # [b,d]|E%-3-BEZ AR ° @M
2 F % (200 mL)vP1&1%%&%2,4-:_5%:-32#[b,d]%%}-&ﬂ&
(12.15 g » 34.0 mmol) - 4,4,5,5- @ ¥ £ -2-( & -1- % -2-
A)-1,3,2-— & % AWM (17.15 g 102 mmol) ~ 3 F 8 (3.61
g > 34.0 mmol) ~ & B 47 (23.51 g 102 mmol) ~ — 3 & £
(2',6'-= F & A& -[1,1"-8 X]-2-K)B (1.676 g » 4.08 mmol) &
Pd,(dba); (0.935 g 1.021 mmol)& & (20 mL) - ¥ & & &
RAATORBREMBANEETR ALBELEHRER
Bt A Hiafiikis LABEMEBRARBALLEAE
FTEBEg SHRABHNACHLERTKEE B KRB R
R¥TEMW - HREH > BERALESEHO.0 95%) -

10% Pd/C
5% PYC

S

aSoguinaNets g

24-— R AREA =X} [bd]EH-3-BZ A R ° #2,4-=
(A -1-4-2-%)= % # [b,d]E% -3-8(9 g’ 32.2 mmol)& #
WL EE(150 mL)¥ # 5 w9 mLZ &8 - @B T & w10%
Pd/C (9.0 g)& 5% Pt/C (9.0 g)it 4£ 40 psi H, F Rt B & -
GCHEFTMHEARBEZIHILTR - #HBHHELEEHERER
bHhBREEIRA _RFRAEK  BERRE  AEL£TS g
(82%)h E £ 4 -
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v

o s e .
oy e GO b

1-2,4-— R A K = X [bd]E%-3-K)-2-X £ -4,5-— & -
IH-%k o 2 &5 - £ R TFTHN-QL-RTEA)RXRTFE®MKMA3 g
23.42 mmol)iA M50 mL& AR — F % o K% oiF
fo B R AL (731 g2 350 mmoE £ R FTH RS w# &
BRAEMRF2 he WERAFEEZEREHAW2,4-— AR K=
¥ #[b,d]*E % -3-8(7.30 g 25.8 mmol) » & R B A 4 Jo
HEEREMRF20 he AL > B BRWiBIE L KE R
Bk HEDBRATFR KA K  BHAEFREEY
BERN R TR P IEAS0% NaOHik #% & X
BAERE  FALBAELAERERT ARG  KASHEEYN4S
g’ 50%) -

Nr/\N N
N.
O KMNOy, Ky %5 £
b CHCN. it O
(- d

o & MgSO,.%

»

~

-(2,4-=— R A& = X 3 [b,djE % -3-%)-2-X 5 -1H-=k 2
Z oM RFER T &HE#EF(3.6 g0 23.27 mmo )R KM
BHKIOZH (72 g)— B AERFEH G @H - K ik
KMnO,4-K-10% R # f4 A o 21-(2,4-— & & & = X 3 [b,d] &
w-3-%)-2-KX A -4,5-= f-1H-% % (4.8 g 11.63 mmol)#
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he S mLZERERBEAILR - BEHF307E£
B ey R rtRBRADBEER R F (S0 mL)R #
B2 - A% BREEDESIOLEFRM RLirmidas
Mo ATk (1.2 g 25%)

=\ i =\
O NN Ir{acac)s O N /N\\"
> v
s (s .
144 13

& Mm132 5 & ° #$1-(2,4-— B2 &/ A — X 3% [b,d]"E % -3-
$)-2-% A -1H-=k =% (0.783 g 1.907 mmol)&gta B 7 BF
&% )4k (II11) (0.187 g 0.381 mmol)F /v £ Schlenk® + - &
w02 mL+ =% - #REBLAHAZEARANDHE - F LB
REHIR - AL THREYD WA E25FE E/H70 he &
TR A_ATHEFBRERAAHERAZEHRA R L
P o EREA2I_CATFRACKEEAER RLILAE
# oo IR K IF0.3 g(55.4% & F)E MY -

KEXH

FAEZBEHSYEIAETIOTR)AABTEH - H&E
¥ 14800 AA 1L 4B 45 (ITO) - 4 & 10 A LiFRE 44 1000 A Al
ma o BHEKLIFPARLFEH(<I ppm HORO,)F A & K
ABEEHIABEEHMARE BAHERITHAK
>R -
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BEBZAMMEAITOXR & H
A E2#4 & E R :E AR (HIL)~ 300 A 4,4'-4 [N-(1-% % )-N-

iR RBULTFTamg: 100

¥ A B A 1% X (o-NPD) A € R 4% £ B (HTL) ~ 300 A% #
H 15% % 9% % 4 % 5 4 (H] 4o
4 B (EML) -~ 50 A H14 % # B (BL)& 400 A Alq; (£ -8-
je Aok 42)F A E F 1% % B (ETL) -
UEMAPEETERIZ3Z A B HULBREZTHL R
X REIE A BB %Y -
AXHAKRTILEHWBERE RXRT L&

Bis\[ <

= S
E2 H1

b1 AR13)Z HIH & %

&

REANOLEDE HE I H R & 5884 - HELE D
@ TALEAAHEMAIEE  REHBRHANMEK2Y B
MELEBHBERBEMNA3F - Cmpd.14 1t A 4 (Compound) =

% B - Ex. 14 ¥ # (Example) 2 % % Comp. 44 b #&

(Comparative) X 8 & -

% 2.
K HIL | HTL | EML(300 A > #%%) BL | ETL
Ex. 1 1§)ZA ;)H(:[,)& Hl CH;EZ.I 5}011& 41(?(;%&
Ex.2 1(;E02A 31:])}(;[; Hl CT;;;I 51(_)11& 4?)\(1)1
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o E2 |NPD | Cmpd. 13 H1 Alq
' 100 A | 300 A 15% 50A |400A
E2 | NPD El H1 Alq
_Ex. 1 H1
Comp. Ex- 1\, 00 & [ 300 & 15% 50A |400A
%3,
Ex. | 1931 CIE £21000 cd/m” £42000
cd/m
. N FWHM | & R LE |EQE PE LTsqe,
VI am) | () | (€CAA) [(%) | AmiW) | ()
Ex. 1 [0.18210377|474| 54 81| 27 |121] 105 210
Ex.2 0.183[0381]474] 52 71| 312 | 14| 138 320
Ex.3 [0.180]0397|474| 56 | 78| 319 [139] 129 264
%‘;mll" 0.175(0.384|474| 56 | 59| 402 |184| 213 155

BEEBEEHIZITR ERAAEALCLEHHFAE EH A
OLEDY 2 # S B Y TEBFKELEEZEH - - B@mT > K
BRHALSAMZEFTLT (R RADBE AL ZIBEAALEZEERT
52000 cd/m*’2in s ZEMBUABEEZERE E E KRB80%F
Tz B M)BEZEZENEl- B EMmET > RE1x2 155 hagth » 4t
1R 132 & 4 45 % A320 h&R264 h

el 234  B3RAZYRENRFTNERAT - &
REA_RXFkd(B > XEOER=XHFE5 (B » XES)R
Rzt W BEBEYESF  BERMET  LEPHIEIR
1327TK PLY & &4 N4 HLEATABRELCLEGHAERZ
EH o BEMmET o BLE4HA32 uszElAAt » b4 4124
RI132 £24 <26 us(2 R %24)- BB Y E £ 6 T b
HzEE2AHENRET LN BEEEFREUFREZGT AL
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MERAEBBHRE FALXLRAEH AMAAZLELE
MAERZEFTERET WA FEKBEFHH-E VS
e Bsb » THAXACERERFERG TREEERK - B
b HELLSCY TREEFLAREGZEE -

% 4.

Cmpd. 77K LT (us)
Cmpd. 1 2.34
Cmpd. 2 2.52
Cmpd. 3 2.56
Cmpd. 4 2.55
Cmpd. 13 2.27

El 3.2

BEM  RAXAFAAZETHRPERARERA AL
FERBRHFAFRAZIESE - BpHlMT > F5AHAEHH
BEBTHAEAAUMHREEARY bR F & AF A B
oo Bk R B LBARMTHBEAR > AR ERZI KB AT
BEREAXMEBFZTETHRBET RS KX - Bk
B MAARABEAAMITAZEHERERERLA R H
Moo
[BEXERA]

BIETFTAMBELELE -
B2ERETAEAFEBRNETRERZIBEIARELE
E_ °
B3R TEA -_RXFABLSERBRRAZBRE -
EX-FREFL LD

&

Q
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100
110
115
120
125
130
135
140
145
150
155
160
162
164
200
210
215
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225
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TREHE
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/A\ _’E'I:?. ‘&‘ % 100106271 G A B3 &

PXPHFEABEAAIHZKASE1A78)

+ -~ PHEHEE
1. —fiteh a4 BATFTX2HEBL:

,_.,(‘3

RD\\
R
B ;{I’
‘ HPAASE 68 % ERBASE R68 # 18 ;
EPRARsgRARpR KX & » = » = Fw R K

EPRA-RgRRpH L 2 A & ~ & & - 2 K&
A A -HA-BEA S FRARRBF
HE $Ra>Rg > ReARpA B A& M4
B+ XEHBHCRR'- NR~ OR S & 2 &
EFYRREARE L EAGRERF R @B Rz EH

Hb Bz £2Ir; B

® H PRt mEKEARKL -
2. WwH KAz LS AP aibbhhhmyh -
3. WwHF KFAIZ b RAPuitbnh Emd B RS

MY ZHAEZERBLYAEA X] -

4. wHF RKRRAIZ b4 AP RiLb it BEd B LD
MFYPZETERBLYZES —FBEF K]

5. WwH KBEIZILS 4 £ FBEHEEXR -

6. WHKBRIZILEY  ETRGHABEAIERE % 85
BRFzRhRARRE
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10. 4o

HRBAlIZILESY BT HZSARIEBEAZERZEAZ
BE Tz —EAHMRERAK -
WwHF RBlzbsbHh BT S AFRZIERAHB LN E
EREAZHBEEBETFIHEMLRGBRAE

tRkBlzibddh HPZL2FARZIERAF —EA®
UMBEAZE R FIHRMROBRARALLGHEZEZAZ R
BFzh—#mbhd@RA-KHFNFNIMEIHE-

FAEIZILA Y AP B HAHEBE B RT AKR
Z B
_ ) A
o N/_/\N~\" O N/—/-\N\\Ir N/:/\N\
290 { > | ) I > |\ E s
43 L 43 1 J3
iLE 1 e 2 44 3
,N\ N ,N\ N /N‘\r
o 5?" 'ﬁé/‘
3 3 *
i 4 ite4y 5 154 ©
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