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(C-1) AC BC cc¢ , ,
«C )
« )
2-,3-,4- 5-
(C-1)~(C-5) (C-8)~(C-11) 1 1~20
. 1~

20 , ) ) ) )
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,AC,BC

tert-

(C-1)

(C-8)

(C-8)

X C

10-2004-0014568

CC R1~R 21

, tert- ,

(C-9)
(C-8)
1~-20 ,R1~-R 28
) , , 1
)
(C-9}
1 1 1 b L l
1~-20 ,R1I~R 7 ,
) 1
(C-8) Xc¢ Yy¢c, (C-9) Z¢ 1
(S. Lamansky et al., Inorganic Chemisty, 40, 1704(2001))
R 1 ~R 28 L 1 L 7
L L L 1 1 1 L te
L b b ) tert_

(C-9) zc 1
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(C-9) R1~-R7 ,
, , tert-
tert-
¢ )
¢ )
1 , (C-8) XCc yc
(C-9) ZC , 1
. (C-8)
X¢ y¢c , (C-9) 7 C
2
(C-1) 2 (C-10)
(C-10)
X C LR 1~R 21
1 1-20
(C-10) X ¢ ,
(C-10)
/ 2
(C-10) / 1:1
1:(0.5~1.5) .
1:2 , 1:(1.5~2.5)
1:3 , 1:(2.5 . )
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1:(3 )
(C-1) , (N (2- )
(C-9) |
3~5,000
(D-1)
(D-1) X 1D y 1D 7z 1D
C ) f
(
(D-1), (D-2), (D-14)  (D-17)~(D-23) 1 1~2
1-20
(D-1), (D-2), (D-14) (D-18)~(D-23) X 1D,y 1D 7 1D QI Qg2 Q3P
Q 1D -...Q 3D , ,
, , , tert-
tert-
(D-1), (D-17)  (D-20) , R1~R 16 R 17 ~R 32
, , : tert-
tert-
(D-1)
(D-17) (D-18)
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{b-17)
b R l ~R 32 1 b 1 L b 1
1~20
¢iP |
1D 10
Y e
O 0O
,X 1D y 1D 7z 1D ] ' X 1D y 1D 7z 1D
1 1~-20
(D-17) (S. Lamansky et al., Inorganic Chemistry, 40, 1704 (2001))
(D-17) R1~R 32 , , ; :
i) ] ] ] H H ] y tert
- , , , , , tert-
(D-18) X1 y 1 z 1D 1] , (D-
1) . (D-18) X 1 vy 1b 7z 1D
(D-1)
(D-1) 2 (D-17) (D-
19)
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X 20 y 20 7z 2D

(D-19)

X 2D |y 2D

Z 2D

(D-19)

X 2Dy 2D

(D-17)

{(D=-17)
1~-20
1-20

Z 2b 1
, , , tert-

tert-

(D-19)

R 1~R 32
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Y 2D
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Z 2D
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(D-1) , 0-C-C-C-0O
(E-1)
(E-1) X E -
¢ ) , :
, , : «C )
3-,4-, 5- 6-
(E-1) (E-9)~(E-12) 'L 1~20
1-20
(E-1) R 1E R2E R 3E , 7 7 7 , ,
, , tert- , , , , , t
ert- , , ,
(E-1) R 4~R 19 : : : , ,
H H 7 i) y y ,tert_ y
il ] ) y tert_ y ,
, , , 1-20 ,
’ (E_l) ’
(E-1) 1 (E-9) (E-10)
(E-9)
1 ] H] 1
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E
Y .
C% R2E
A\

HO N RE

1] Y E
(E-9)
(E-10)
(E-10)
, tert-
ert-
(E-9)
(E-10)
Y E
Y E
, (E-19)
(E-1)
X" R1IE

A
HO N R3E

(E-9)

E

R 1E R 2E

(E~10)

R 1E RE2 R 3E
1~-20

10-2004-0014568

(S. Lamansky et al., Inorganic Chemistry, 40, 1704 (2001))

'R 1E R E2

R 4 ~R 19
R 3E
( )
R 4~R 19
(E-9)
(E-11)
1
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)

(E-11) X E -
(E-11) R 1E,RE R 3E ,

, tert- t

ert-
(F-1)
(F-1) X 1IF Y 1IF 7 1F
¢ )
¢ )
(F-1), (F-2), (F-12)  (F-15)~(F-21) "1 1~20
1~20
(F-1), (F-2), (F-12)  (F-15)~(D-21) X 1F y IF 7 IF QIF Q2 QFF
, tert- ’ ’
tert- ,
1~20
(F-1), (F-15)  (F-18) R 1~R 16 ,
, tert-
tert-
1~20

(F-6) (F-9) Al

3~20

(F-11)
1 (F-15) (F-16)
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, X 1F’Y 1F

(F-1)
(F-17)

10-2004-0014568

(F-15)

(F-16)

1 , X 1F Yy 1IF 7 1IF

, 1 1-20

(S. Lamansky et al., Inorganic Chemistry, 40, 1704 (2001))
(F-15) R1~R 16 : : : ,

3 3 3 3 3 3 3

X IF Y 1IF 7 1F 1 , (F-1
(F-16) X 1F y 1IF 7 1F
(F-1)

2 (F-15)
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{F-15)
3 R 1 ~R 16 3 ’ ’ ' 1 1
1-20
YZF
2F 2F
X A
YN e
o 0

’XZF,YZF Z 2F 1 , XZF’YZF Z 2F

, 1 1~-20

(F-17) X 2F Y 2F Z 2F 1 ’ ,

, (F-19) X 2F Y 2F 7 2F ,

’ ’ ’ ’ ’ ’ ’ tert- ’ ’

’ ’ ’ tert- ’ 1

(F-17)
(F-17)
X 2F Y 2F 7 oF
X 2F' Y 2F Z 2F
, X 2F, Y 2F Z 2F
(R-COCI) , X 2F Yy 2F 7
2F
(F-1) 2 , (F-15) R 1~R 16
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¢ )
¢ )
(F-1) , 0-C-C-C-0
(G-1)

(G-1) L 1

1 1
B - 1 1
2 1
, 2 1
5 6
B - , N- 8- 1
1 B - N-
1 1
(G-1) X G
¢ ) ;
¢ )
3-, 4-, 5—. 6- ,
(G-1), (G-2), (G-6), (G-7), (G-9) (G-10) , "1
1~-20 '
1-20

(G-1) R1~-R7 ,
, , tert-
tert-

. , , 1-20
(G-1) 2 2 R1~-R 7
(G-1) L 1 B - 1
(G-2)

- 63 -



10-2004-0014568

{(G-2)
A 1G A 26 A 3G , 1
1-20 .X G ,R1~-R 7
1
1-20
(G-2) A 1G A 26 A 36
: , tert-
tert-
(G-2) X6 R1-R7 (G-1)
(G-1) : (G-1)
0O-C-C-C-0O . .
(G-1) 1
1 (G-6) 1
1
(G-0)
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, Y G , R 1 ""R 7 y y )
1 1~20
(G-6) (S. Lamansky et al., Inorganic Chemistry, 40, 1704 (2001))
(G-6) Y G : : :
, . Y G
) Y G
1 L L
Y G
(G-6) ,R1~-R 7 (G-1) . (G-1) 4
4 R1-R7Y .
l 2_ ’ B -
] N_ ] 8_ ’
(G-6) 1 1
Y G
: (G-6)
Y © : (G-6) R1-R7
¢ ) : :
: : ; ¢ )
(G-1) 2 (G-7)
1 1
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—t-
—2_
] _t_
)-1-
m—~1
EL
.2
/
-4,4'-

10-2004-0014568

2,2'- (AIBN) 2,2'-
’ y t_
L 11— (t- )-3,3,5- 11—
2,2-( -t- ) t- t-
’ - y -t- , —-t-
, t- -3,5,5- , t- , -
 t- —2-  t- -2-
, , -sec- t-
, 2,2— -2- . , 1-
2 —1-[4—( - ]-2- ~1- 22— -2- ~1-(4-
2- - -1- ~1- 44— (
4-  4- 4 ,
) y 2,4,6—
0.001~5 %, 0.01~1 %
1
. . 1
(3) , 19~22 ITO 1
1nm—~10 , 5N
, EL
( , ) , 1
1) , (2) :
1 (3) 1 (4)
, , TPD(N,N'- ~N,N'=(3- )-1,1'-
), @ -NPD(4,4'=  [N-(1- )-N- ] )  mM-MTDATA(4,4',4'~ (3-
) ) :

- 67 -



10-2004-0014568

10nm~10

10nm~1
’ ’ Alq 3( )1
10nm~-10 10nm~1
ITO( ), , , )
1-50Q/0( / )
50~300nm
, Al, Mg-Ag , Ca , Al-Ca Al
10nm~1 , 50~500nm
0.1-10nm . , , )
, , PET( )
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< >
1) 1 H-NMR
IJNM EX270(JEOL, Ltd. )
270MHz
-d ; -d ¢

2)GPC  ( )

: Shodex KF-G + KF804L + KF802 + KF801

(THF)
140

: RI(Shodex RI-71)

10-2004-0014568

3)
Model CHNS-932(LECO )
4) ICP
ICPS 8000( )
< >
« )
1: Ir(3-MA-PPy)(3-PrCO-PPY) ,
1) 2-(3- ) (3-MeO-PPYy)
, , (THF) 3.4g
3- 22.4g(120mmol) (3- )
. THF 2- 15.8g(100mmol) (1,2- ( )- ) (n
(Ni(dppe)Cl ,) 1.8g , 50 1 .
5% 250ml , .
.2-(3- ) (3-MeO-PPy) 17.49(93.9mmol) . CHN
1 H-NMR .

1 H-NMR(CDCI 5, ppm): & 8.68(d, 1H), 7.72(m, 2H), 7.59(s, 1H), 7.54(d, 1H), 7.37(t, 1H), 7.22(d, 1H), 6.97(

d, 1H), 3.89(s, 3H)
Calcd: C 77.81, H 5.99, N 7.56

Found: C 77.44, H 6.01, N 7.53
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H3CO H,CO

Mg
Br ———» MgBr

THE

3-MeO--PPy
2 , 3-MeO-PPy ( ) (1nny(Ir(acac) 3)
[2-(3- ) 1 >(1n(r(3-MeO-PPy) 3)
, 3-MeO-PPy 5.00g(27.0mmol) Ir(acac) 3 2.0g(4.1mmol) 200ml 250 9

, Ir(3-MeO-PPy) 5 0.400g(0.54mmol)
8 Ir(3-MeO-PPy) 3 3.20g(4.32mmol)
1H-NMR CHN

1 H-NMR(CDCI 5, ppm): & 7.82(d, 3H), 7.56(t, 3H), 7.53(s, 3H), 7.25(d, 3H), 6.84(t, 3H), 6.67(d, 3H), 6.60(d,
3H), 3.80(s, 9H)

Calcd: C 58.05, H 4.06, N 5.64

Found: C 57.60, H 4.17, N 5.57

H;CO

S glycerol

X / + Ir(acac}3 — Nt OCH3
N

3-MeQ-PPy
H5CO
Ir (3-MeO~PPy),
3) Ir(3-MeO-PPy) 5
[2-(3- ) ] (1n(Ir(3-HO-PPy) 3)
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HO
N
N /
Hzo = ")
- OCH,4 S y NI QOH
HCl £ .
Ne=
\_7/ \_7
H,CO HO
Ir (3-MeO-PPY), Tr (3-HO-PPy)4
(@) , Ir(3-HO-PPyY) 5 1:1 ,
Ir(3-MA-PPy)(3-HO-PPy) ,
(PrcocCl) Ir(3-MA-PPy)(3-PrCO-PPy) ,
, THF 32ml, Ir(3-HO-PPy) 5 2.81g(4mmol) 2.40g(23.6mmol)
, THF 16ml 0.424g(4mmol) 30 ,
20 5 . THF 16ml 1.48g(16mmol)
30 , 20 5 ,
, / 2 , Ir(3-MA-P
Py)(3-PrCO-PPy) , 2.305g(2.60mmol) . 1 H-NMR CHN

1 H-NMR(CDCI 5, ppm): & 7.82(m, 3H), 7.56(m, 3H), 7.26(m, 3H), 6.84(m, 3H), 6.67(m, 3H), 6.61(m, 3H), 6.
35(s, 1H), 5.74(s, 1H), 2067(q, 4H), 2.08(s, 3H), 1.42(t, 6H)

Calcd: C 58.49, H 4.11, N 4.76

Found: C 58.13, H 4.10, N 4.72
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HO
e [CH3
3 .
N / H2C=C—%—Cl
— )l 0
N--Tr CH
\ \\ OH
W=
\ 7/
HO
Ir (3-HO-PPY),
i
HpC=C-¢—0
CH3CH2%C1
© B OCCH,CH,
(PrCOCl) I
CH3CH,CO
a
Ir(3-MA-PPY) (3-PrCO-FPY),
2: Ir(3-MA-PPy)(3-PrCO-PPy) »
1 Ir(3-MA-PPy)(3-PrCO-PPY) , 2.22g(2.5mmol), 2,2'- (
)(AIBN) 0.010g(0.06 1mmol) 30ml , . , 80
10 ( ). , ,
. 2
, : Ir(3-MA-PPy)(3-PrCO-PPy) ,
1.85g . CCH N Ir Ir(3-MA-PPy)(3-PrCO-PPy
) > . ( HFIP(
) GPC ) 8,000
s
H,C=C-C~Q
OCCH,CH,

0

CH3CH2%|ZO CH3CH2%:O
0 0
Ir (3-MA-FPPy) (3~PrCo-PPy),

3 Ir(3-MOI-PPy)(3-PrCO-PPy) ,
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1 Ir(3-HO-PPY) ; 2- (
'‘Karenz MOI', Showa Denko K. K. , ‘MOlI' ) 11 ( )
, PrcocCl , Ir(3-MOI-PPy)(3-PrCO-PPy) ,

, THF 32ml, Ir(3-HO-PPy) 5 2.81g(4mmol)  MOI 0.636g(4mmol)
(v) , 20 5 .

2
.400g(24.5mmol) . , THF 16ml 1.48g(16mmol)
30 , 20 5 , . )
/ 2

, Ir(3-MOI-PPy)(3-PrCO-PPy) , 2.62g(2.70mmol)
1H-NMR CHN .

1 H-NMR(CDCI 5, ppm): & 7.82(m, 3H), 7.56(m, 6H), 7.26(m, 3H), 6.84(m, 3H), 6.67(m, 3H), 6.61(m, 3H), 6.
14(s, 1H), 5.61(s, 1H), 5.23(br, 1H), 4.29(t, 2H), 3.58(m, 2H), 2.66(q, 4H), 1.95(s, 3H), 1.41(t, 6H)

Calcd: C 56.95, H 4.26, N 5.78

Found: C 56.58, H 4.25, N 5.72

§ 3
= CO- ~NHCO
5o H,C=C~CO-CH,CHy
oo
H,C=CCO-CH,CH,~NCO
— e
(MOT)
Ir{3-~HO-PPY)5
s 1
H,C=C- GO~ CH,CH, ~NHCO
o
2 CH4CH,CCL
l
(Prcocl)

Ir{3-MOI-PPy) (3~BrCO-PRY},

4: 1r(3-MOI-PPy)(3-PrCO-PPy) ,

3 Ir(3-MOI-PPy)(3-PrCO-PPy) , 2.43g(2.5mmaol), 2,2'- (
)(AIBN) 0.010g(0.061mmol) 30ml , . , 80

10 ( ). , )

. 2

, , Ir(3-MOI-PPy)(3-PrCO-PPy)

> 2.05g . CCH N Ir Ir(3-MOI-PPy)(3-PrCO-P
Py) » : (

HFIP( GPC ) 18,000
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CH, 0
H,C=C~CO-CH,CH,-NHCO
(15
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x
\ N-If OCCH, CHy——> OCCH,CH,
\N— 0 )
\ 7
CH4CH, GO CH,CH,CO
Ir (3-MOI-PPy) (3-PrCO-PPY),
5: (HPPy) Ir/PPy
, 5- -2-(4- -3- ) (HPPyBr ,) 1.98g(5.00mmol)
N,N- (DMF) 10ml ( ) (0)(Ni(COD) »,),
(COoD) 2,2'- , (HPPy )
, HPPy 0.625g(4mmol) Ir(acac) 3 0.099g(0.2mmol) m- , 250 10
, 2- (PPy) 0.062g(0.4mmol) , 250 10
DMF 2 )
, (HPPy) Ir/PPy 0.564g C,H N
Ir ( HFI
P( ) GPC 23,000
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Ni (COD),
coD,
— \ 4 W / —,
Br —\ /Br s \
N DMF N

Ir(acac), @_Q

-

Y

-

6—8:

2,4 5 3 , Ir(3-MA-PPy)(3-PrCO-PPy) , , Ir(3-MOI-PPy
)(3-PrCO-PPy) , (HPPy) Ir/PPy 5 % (HFIP)

(PEDOT, Bayer AG ) 500 ITO (ITO
) 5mmx>=5mm , 80 10
, PEDOT/ITO 1000
3 ( 2 ) /PEDOT/ITO , PBD(2-(4- )-5-(4-tert
- )-1,3,4- ) 500 : , 1/1
0 Ag/Mg 1,000 , 6 ( 2 )
Advantest / TR6143
Topcon BM-8
DC , , 10V 10V 240
1 ( 2 )
1 2:
6,7 8 3 5 % HFIP , 2 1
Ir(3-MeO-PPy) 3 PMMA( ( ) 5 %
6,7 8 4 ( 2)
6,7 8 DC , iov, 11v
12v 12v 240 2 (
2 )
[ 1]

“ 10V (Cd/ )

- 75 -



10-2004-0014568

240
V)
Ir(3-MA-PPy)(3-PrCO-PPy) 5 1280 1180
Ir(3-MOI-PPy)(3-PrCO-PPy) , 6 1450 1250
(HPPY) Ir/PPy 3 730 680
[ 2]
(Ir(3-MeO-PPy) , /PMMA 12v (Cd/ )
( ) V) 240
1/5 10 150 70
1/2 11 120 50
9.
4 ., Ir(3-MOI-PPy)(3-PrCO-PPy) , (N- )
3 % Ir(3-MOI-PPy)(3-PrCO-PPy) , 70 % (N-
Y30 % : 6,7 8 3 5
% HFIP 6,7 8 2
6,7 8 DC , 5V, 12V
1,860cd/ , 12v 240 1,690cd/ (
2 ).
10:
4 ., Ir(3-MOI-PPy)(3-PrCO-PPy) , PBD 4 %
Ir(3-MOI-PPy)(3-PrCO-PPy) , 70 % PBD30 %
: (PEDOT, Bayer AG ) 500
ITO (ITO ) 5mm>>5mm , 80
10 , PEDOT/ITO 1000
, Ag/Mg( : 9/1) 1,000
’ 2 . ’
. 6,7 8
DC , 6V 12V 1,580cd/ , 12V
240 1,340cd/ ( 2 ).
11:
4 ., Ir(3-MOI-PPy)(3-PrCO-PPy) 10-1665
PBD 3 % Ir(3-MOI-PPy)(
3-PrCO-PPy) , 70 % PBD30 % 10
PBD 5 % 10
. 6,7 8 DC :
5V, 12V 1,710cd/ , 12V 240
1,580cd/ ( 2 ).
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12: Ir(3-MA-PPy) 3
1 Ir(3-MeO-PPy) 5
; (3- ) (N (Ir(3-HO-PPy) 3) (
).
, Ir(3-HO-PPy) 3 1:3 ,
Ir(3-MA-PPy) 5
, THF 32ml, Ir(3-HO-PPy) 5 2.81g(4mmol) 2.40g(23.6mmol)
, THF 32ml 1.293g(12.2mmol) 90 ,
20 5 . ,
/ 2 ,
Ir(3-MA-PPy) 3 2.805g(3.08mmol) . 1H-NMR CHN

1 H-NMR(CDCI 5, ppm): & 7.82(d, 3H), 7.58(t, 3H), 7.55(s, 3H), 7.26(d, 3H), 6.86(t, 3H), 6.67(d, 3H), 6.63(d,
3H), 6.36(s, 3H), 5.74(s, 3H), 2.09(s, 9H)

Calcd: C 59.59, H 4.00, N 4.63

Found: C 59.21, H 3.98, N 4.58

HO (]2H3
(" 3 H,C=C-C-Cl
X 5
\ N IE OH -
i
HO
Ix (3~-HO-PPY)4 Ir (3-MA-PPy},
13: Ir(3-MOI-PPy) , (3-PrCO-PPYy)
1 Ir(3-HO-PPY) 5 2- (
‘Karenz MOI', Showa Denko K. K. , ‘MOl ) 1:3 ( )

(Prcocl) , Ir(3-MOI-PPy) , (3-PrCO-PPYy)

, THF 48ml, Ir(3-HO-PPy) 5 2.81g(4mmol)  MOI 1.272g(8mmol) ,

(V) , 20 5 . 2
.400g(24.5mmol) , THF 8ml PrCOCI 0.74g(8.0mmol) 30
20 5 ,

. /
, Ir(3-MOI-PPy) , (3-PrCO-PPy) 2.75g(2.57mmol)
1H-NMR CHN .

1 H-NMR(CDCI 5, ppm): & 7.81(m, 3H), 7.54(m, 6H), 7.26(m, 3H), 6.86(m, 3H), 6.68(m, 3H), 6.59(m, 3H), 6.
13(s, 2H), 5.60(s, 2H), 5.22(br, 2H), 4.27(t, 4H), 3.57(m, 4H), 2.67(q, 2H), 1.95(s, 6H), 1.41(t, 3H)

Calcd: C 56.17, H 4.34, N 6.55
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Found: C 55.86, H 4.37, N 6.51

FCH3 I
HO HzC:C"(EO“CHchz_NHCO
0

cty
O
{MOT)

o
o

cH,
HZ c=C —CI;C!)O—CHZCHZ "Nchl)O

© Ir (3~HO-PPy),

|CH3 il
H,C=C~CO-CH,CH,~NHCO,
8]

CH3CH2('T!1C1
G
(PxCOCL) OﬁCHZCH:,
cHy
H,C=C-CO-CH,CH,-NHCO
O 0
Ir(3-MOI-PPY),(3-PrCO-PPy)
14~19:
1,3,12 13 4 , Ir(3-MA-PPyY)(3-PrCO-PPYy)
2, Ir(3-MOI-PPy)(3-PrCO-PPy) ,, Ir(3-MOI-PPy) 5 (3-MOI-PPy) , (3-PrCO-PPy
) 3 10 % . AIBN(

) 100 2 , (PEDOT, Bay
er AG ) 500 ITO (ITO ) 5mmx5
mm . 60 2 , , 80

8 PEDOT/ITO 1000

6 ( 12 ) /PEDOT/ITO , TAZ(3-(4- )-4-
-5-(4-tert- )-1,2,4- ) 500 : '

Ag/Mg( :9/1) 1,000 , 6 ( 2 )
Advantest / TR6143 Top
con BM-8
DC , , 10V 1o0v 240
3 ( 2 )

“ “ “ 10V (Cd/ )
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240
( ) V)
14 Ir(3-MA-PPy)/(3-PrCO-PPy) , 5 1560 |1150 (A)
15 Ir(3-MA-PPy) , 6 1430 |1350 -
B T e T ;
17 Ir(3-MOI-PPy)(3-PrCO-PPy) , 1600 |1280 (©)
18 Ir(3-MOI-PPy) , (3-PrCO-PPy) 1510 1380 -
Ir(3-MOI-PPy)(3-PrCO-PPy) ,
19 /Ir(3-MOI-PPy) , (3-PrCO-PPy) 6 1600  [1450 (D)

(1/1)
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22 A
. ca,
{ cn,~¢ \
k (E=O )m
o]
N
fN /
OCCH,CHy —— § N--If OCCH,CH;,
o] E 0
A
CH3CH,CO CH,CH,CO
) e
Ir(3-MA-PPy) {3-PrCO-PPY),
A2 B

CH,CH,CO :
0 / ¢=0 \
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A2l 0
cH
(o0
(o)
g0 '
9
Gl
e
CH, !
g=0
CH,=C~COCH, CHNHGO, 0
G o =
N N
\ NIk COH,CHy, — ™ MN--IE CCH,CH,
* LY
W @ N 0
CHLCH, GO CHyCH GO
o 0

Ir (3-MOI-PPY) (3-PrCO-PPy),

CH, CHg
CHy=C-COCH,CHNHEO, CHy=C-COCH,CHNRCO
Q

o 0 o
N N
P ;{‘?\C’C}CHZC% -+ N--Ir OCCH,CHy
\ 0 . G
) N
N
- CHy —

CH,CH,¢O . CHy=C-GOCH,CH,NHED
(o] O
Ir(3-MOI-PPy)} (3-PrCO-PEY¥), Ir {3-MOI-PPy), (3-FPrCO-PPY)
CH, CHy
Lon, ) 1o
\ e /m Ve
C=0) C=0 n
. ?
G, P
CHy i
l}TH ISH
C=0 C=0

Q
M. | N A o
Tr Ty Pl TR
: i -,
CHCHGO Y OGCH,CH;  CHyCHg(O i O(IfNHHCHZCHZ—O-(I“i—(!‘-CH3
0 Q o o}

O
~_
20~23:
(PPy) ( ) (1n(Ir(acac) 3) 300
( ) (ndr(PPy) 3) :
1 12 , Ir(3-MA-PPy)(3-PrCO-PPy)
PY) 3 (BSODA) :
10 %
AIBN( ) 100 2
(PEDOT, Bayer AG ) 500
) 5mmx>=5mm . 60
, ) 80 8 , PEDOT/ITO
1000

-81-
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5 ( 10 ) /PEDOT/ITO , Ag/Mg( :9/1) 1,000
5 ( 2 ) .
, , 14~19
[ 4]
/ iov (Cd/ )
¢ ) V) 240
20 |Ir(PPy)/BSODA(1/1) 6 1660 |1120
21 |Ir(3-MA-PPy)(3-PrCO-PPy) , /BSODA(1/1) 7 1480 1210
22  |Ir(3-MA-PPy) ; /ODA (1/1) 5 1380 |1320
23  |Ir(3-MA-PPy)(3-PrCO-PPy) , /ODA (1/1) 5 1510 |1080
3 Ir(PPy) 5 /ODA (1/1) 5 1680 |880
25: Ir(MA-PPY)(PPY) -
(@) 1 3-MeO-PPy
, , 3-MeO-PPy 16.0g(86.4mmol) , 13
0 4 - y b
. / 2-(3-
) (3-HO-PPy) 10.4g(60.7mmol) . 1 H-NMR CHN

1 H-NMR(CDCI 5, ppm): & 8.66(d, 1H), 7.76(t, 1H), 7.67(d, 1H), 7.56(s, 1H), 7.40(d, 1H), 7.30(t, 1H), 7.26(,
1H), 6.88(d, 1H), 2.08(br, 1H)

Calcd: C 77.17, H 5.30, N 8.18

Found: C 76.81, H 5.37, N 8.11

H,CQ HO
@@ H,0 / HCL —
\ DMF \
N / N /
3-MeO-PPy 3-HO-PPy
(2) 3-HO-PPy tert- (TBDMS-CI)
, , 200ml N,N- 3-HO-PPy 8.6g(50.2mmol),
10.2g tert- 11.3g(75.0mmol) 4 .
, 2—(3-tert- ) (3-SiO-PPy) 13.0g(45.5mmol)

1H-NMR CHN

1 H-NMR(CDCI 5, ppm): & 8.68(d, 1H), 7.74(t, 1H), 7.68(d, 1H), 7.58(d, 1H), 7.48(s, 1H), 7.32(t, 1H), 7.22(t,
1H), 6.89(d, 1H), 1.01(s, 9H), 0.24(s, 6H)

Calcd: C 71.53, H 8.12, N 4.91
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Found: C 71.08, H 8.14, N 4.88

HO TBDMSO
— TBDMS-C1/ ol0|CH&E —
\ DMF } \
N / N} /
3-HO-PPy 3-310-PPy
@ O (AgCF 53SO 3) 3-Si0-PPy (M
- ) (2- ) () ([ir(PPy) 2 CI1 2)
, , AgCF 3 SO ;2.70g 5.37g(5.0mmol) SiO-PPy 5.719(20.0m
mol)  [Ir(PPy) , CI] , 5.37g(5.0mmol) , 6 .
, , (2-3-(tert- ) )
(2- ) n (fir(PPy) 5 (3-SiO-PPy)) 2.53g(3.2mmol) . 1 H-NMR CHN

1 H-NMR(CDCI 5, ppm): & 7.86(d, 2H), 7.78(d, 1H), 7.64(d, 2H), 7.55(m, 6H), 7.16(s, 1H), 6.85(m, 9H), 6.60
(d, 1H), 6.45(d, 1H)

Calcd: C 59.67, H 4.88, N 5.35

Found: C 59.53, H 4.89, N 5.34

TBDMSO,

* /

N

3~51i0-PPy

[Ir (PPy),Cl]1,

TBDMSQ

AGCF,50,
Yl

Y

Ix (PPy),(3-81i0-PPy)

(4) Ir(PPy) , (3-SiO-PPy)
-n- (TBAF) 1M THF 5.1ml Ir(PPy) , (3-

SiO-PPy) 2.00g(2.55mmol)  THF , 30 .
, , (2-(3- ) ) (2- ) (@
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r(PPy) , (3-HO-PPy)) 1.69g(2.52mmol) . C,H N 1 H-NMR
1 H-NMR(CDCI 5, ppm): & 7.87(d, 2H), 7.78(d, 1H), 7.6(m, 9H), 6.85(m, 10H), 6.63(d, 1H), 4.23(s, 1H)

Calcd: C 59.09, H 3.61, N 6.26

Found: C 58.64, H 3.74, N 6.17

TBDMSO

TBAF
————
THF
Ir (PPy), {3-3i0-PPy) Ir (PPY), (3-HO-PPy)
5) , Ir(PPy) , (3-HO-PPy) 1.34g(2.0mmol) 0.81g(8.0m
mol) THF 0.25g(2.4mmol) ,
20 5 ,
, (2-(3- ) ) (2- )
{my (Ir(3-MA-PPy)(PPy) ,) 1.28g (1.73mmol) . C,H N 1 H-NMR

1 H-NMR(CDCI 5, ppm): & 7.87(d, 2H), 7.78(d, 1H), 7.6(m, 8H), 7.40(s, 1H), 6.8(m, 10H), 6.59(d, 1H), 6.35(
s, 1H), 5.74(s, 1H), 2.08(s, 3H)

Calcd: C 60.15, H 3.82, N 5.69

Found: C 59.85, H 3.86, N 5.66

BHO _ ?HB
HZC=C-—(I%~CJ.
0 e
THF
Ir (PPy}, (3-HO~PPy) Ir (PPY}, (3-MA-PPy)
26: Ir(3-MOI-PPy)(PPyY) »
, 25 Ir(PPy) 5 (3-HO-PPy) 1.34g(2.0mmol),
2,6- -tert- -4- (BHT) 9mg (1v) (DBTL) 13mg THF
, 2— ( 'Karenz MOI', Showa Denko K. K. , ‘MOl
) 0.37g(2.38mmol) , 50 1

: (2-(3((2- )

-84 -
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Y ) ) (2- ) (M(Ir(PPy) , (3-MOI-PPy)) 1.48g(1.79 mmol)
JH N 1 H-NMR .

1 H-NMR(CDCI 5, ppm): & 7.87(d, 2H), 7.80(d, 1H), 7.6(m, 8H), 7.42(s, 1H), 6.8(m, 10H), 6.59(d, 1H), 6.14(
s, 1H), 5.60(s, 1H), 5.21(br, 1H), 4.28(t, 2H), 3.57(m, 2H), 1.96(s, 3H)

Calcd: C 58.17, H 4.03, N 6.78
Found: C 57.78, H 4.02, N 6.72

o
i
H2C=C—ﬁO—CH2CH2—NHCO
0

HO

e
O {MOI)
THF

Lx (PPy) , (3-HO-PPy) Ir (PPy), (3-MCI-PPy)

27: Ir(4-MA-PPy) , (PPy)

(THF) 3.49

4- 22.4g(120mmol) (4- )

THF 2- 15.89g(100mmol) (1,2- ( ) ) (II)(Ni(dppe)'CI 5)
1.8g , 1 . 5% 250ml

, : | o

) (4-MeO-PPy) 15.1g(81.5mmol) .C,H N 1 H-NMR

1 H-NMR(CDCI 5, ppm): & 8.65(d, 1H), 7.95(d, 2H), 7.71(t, 1H), 7.66(d, 1H), 7.16(t, 1H), 7.00(d, 2H), 3.86(s,
3H)

Calcd: C 77.81, H 5.99, N 7.56

Found: C 77.52, H 6.10, N 7.40

Mg
H3C0-©—Br - H3c0~©—MgBr

)
N / S
Ni (dppe)Cl, N

4-MeQ-PPy
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(2) 4-MeO-PPy
' , 4-MeO-PPy 15.0g(80.1mmol) , 13
0 4 - y 1
: / , 2-(4- ) (
4-HO-PPy) 10.0g(58.5mmol) . C,H N 1 H-NMR
1 H-NMR(CDCI 5, ppm): & 8.63(d, 1H), 7.82(d, 2H), 7.74(t, 1H), 7.65(d, 1H), 7.20(t, 1H), 6.85(d, 2H)
Calcd: C 77.17, H 5.30, N 8.18

Found: C 76.91, H 5.39, N 8.02

— H,0 / HC1 e
H;CO \ - HO \
-7 N/
4-MeQ-PPy 4-HO-PPy
(3) 4-HO-PPYy n- (Na 31IrCl ¢ nH ,0) ;o (u
- ) (2-(4- ) ) (1) ([Ir(4-HO-PPy) , CI] >)
, , 2- 3:1 400ml Na 3IrCl § nH , O 10.0g
, 30 . , 4-HO-PPy 8.6g(5.2mmol
) Ll 5 . Ll )
[Ir(4-HO-PPy) , CI] , 5.88g(5.18mmol) . C,H N 1 H-NMR

1 H-NMR(DMSO-d & , ppm): & 9.66(d, 2H), 9.38(d, 2H), 7.95(m, 8H), 7.61(d, 2H), 7.54(d, 2H), 7.38(t, 2H), 7.
26(t, 2H), 6.33(d, 2H), 6.28(d, 2H), 5.67(s, 2H), 5.12(s, 2H)

Calcd: C 46.52, H 2.84, N 4.93

Found: C 46.33, H 2.51, N 4.76

Na3IrClg*nH,0 + HO—@@
N

HO

Y

[Xr (4-HO-PPy) ,C1],

@ O (AgCF 3SO 3) , [Ir(4-HO-PPyY) ,CI] , 2- P
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Py)
, , [Ir(4-HO-PPy) , CI] , 3.989(3.5mmol) PPy 15.5g(10.0m
mol) AgCF 3 SO 5 1.98¢g , 6 .
: : (2-(4- ) )(2- )
(In(Ir(4-HO-PPy) , (PPyY)) 2.20g(3.2mmol) . C,H N 1 H-NMR

1 H-NMR(CDCI 5, ppm): & 7.88(d, 1H), 7.78(d, 2H), 7.6(m, 9H), 6.85(m, 8H), 6.64(d, 2H)
Calcd: C 57.71, H 3.52, N 6.12

Found: C 57.46, H 3.49, N 5.99

o
N
i
- OH —
Ir
T + Y
E OH -/
N
< | PPy
[Ir (4-HO-PPy),Cl],
AgCF350,
:
Ir (4-HO-FPPy), (PPy)}
5) , Ir(4-HO-PPy) , (PPy) 1.37g(2.0mmol) 0.81g(8.0m
mol) THF , 0.50g(4.8mmol)
20 5 )
, (2-(4- ) )(2- )
() (Ir(4-MA-PPy) , (PPy)) 1.55g (1.88mmol) . C,H N 1 H-NMR

1 H-NMR(CDCI 5, ppm): 6 7.87(d, 1H), 7.78(d, 2H), 7.6(m, 9H), 6.8(m, 8H), 6.59(s, 2H), 6.35(s, 2H), 5.74(s,
2H), 2.08(s, 6H)

Calcd: C 59.84, H 3.92, N 5.11

Found: C 59.95, H 3.82, N 5.04
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CHy
0-C-C=CH,
]
Hy
Ir (4-HO-PPy), (PPy) Ir (4-MA-PPy), (PPy)
28: Ir(4-MOI-PPy) , (PPy)
, THF 27 Ir(4-HO-PPy) , (PPy) 1.379g(2.
Ommol), 2,6- -tert- -4- (BHT) 18mg (1v) (DBTL) 26mg
2- ( ‘Karenz MOI', Showa Denko K. K. , ‘MOl
) 0.75g(4.83mmol) , 50 1 .
: , (2-(4-((2- )
) )- )(2- ) (1n(Ir(4-MOI1-PPy) , (PPy)) 1.68g(1.68mmol) . C,
H N 1 H-NMR .

1 H-NMR(CDCI 5, ppm): & 7.85(d, 1H), 7.81(d, 2H), 7.6(m, 9H), 6.8(m, 8H), 6.58(d, 2H), 6.12(s, 2H), 5.60(s,
2H), 5.21(br, 2H), 4.28(t, 4H), 3.58(m, 4H), 1.96(s, 6H)

Calcd: C 56.62, H 4.25, N 7.02

Found: C 56.38, H 4.02, N 6.72

MOI / BHT, DBTL

Y

GH,
O~CNH~CH,CH,~0~C~C=CH,
0 o)

CH,

]
- =CH2

O-CNH-CH,CH, =0

O

Ir {4-MOI-PPy), (PPy)

29: Ir(3-MA-PPY)(PPY) »
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25 Ir(3-MA-PPY)(PPY) » 1.11g(1.5mmol), 2,2'- ( A
IBN) 0.010g(0.061mmol) 10ml , . , 80 10
( )- , :
. 2
, , Ir(3-MA-PPY)(PPy) » 0.92¢g
CCH N Ir Ir(3-MA-PPy)(PPy) >
(GPC \ ‘THF) 12,000

CHs

0

-

Oy .
\N_
\

Ir (3-MA-PPy) (PPy),

30: Ir(3-MOI-PPy)(PPy) »

26 Ir(3-MOI-PPyY)(PPyY) » 1.11g(1.5mmol), 2,2'- ( I
AIBN) 0.010g(0.061mmol) 10ml , . , 80 10

( )- : ,

, , Ir(3-MOI-PPy)(PPy) » 1.02g
CCH N Ir Ir(3-MOI- PPy)(PPy) »
(GPC : THF) 20,000

CH, 0

Ir (PPy), (3-MOI-PPy)
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31: Ir(3-MA-PPy)(3-PrCO-PPY) ,

1 Ir(3-MA-PPy)(3-PrCO-PPy) , 2.22g(2.5mmol), 2,2'- (
)(AIBN) 0.010g(0.061mmol) 30ml , : , 80
10 ( ) ’ ’
2
, , Ir(3-MA-PPy)(3-PrCO-PPy) ,
1.85¢g CCH N Ir Ir(3-MA-PPy)(3-PrCO-PPYy) ,
(GPC : THF)
8,000
e
H—C
C==0
[ I m
HpC=C-C~Q Q
X — C ,j._,.
\N
IN /
\ NI OCCH,CH; > N“Ir OCCH,CH;
N 0 0
\ 7/
CH3CH2%O 3CHZCO
0 o
Ir(3-MA~PPy) (3-PrCO-PPy),
32: Ir(3-MA-PPy) ,
12 Ir(3-MA-PPy) 5 2.28g(2.5mmol), 2,2'- ( )(AIBN)
0.010g(0.061mmol) 30ml , . , 80 10
( )- : 100ml,
100ml , Ir(3-MA-PPy) 5 2.10g
CCH N Ir Ir(3-MA-PPy) 4
, , GPC
[
CH,—C
CH, \ C=0 )
J m
H,C=C~C-Q
0 a )
- \/ CH
N TE O(IfC=CH2 — 4
\N— 0
CH \ ¢
HpC=C~C~C
0

Ir{3-MA~PPY),

33: Ir(3-MOI-PPy)(3-PrCO-PPy) ,
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3 Ir(3-MOI-PPy)(3-PrCO-PPy) , 2.43g(2.5mmol), 2,2'- (
)(AIBN) 0.010g(0.061mmol) 30ml . 80
10 ( ) ’ ?
. 2
, , Ir(3-MOI-PPy)(3-PrCO-PPy)
2.05g CCH N Ir Ir(3-MOI-PPy)(3-PrCO-PPy) ,
(GPC , :
THF) 18,000
i
CH2—~(I:+‘
gm0 /1
S
¢,
G,
cH 0 w
| ) §=0
CH2=CH—ﬁOCH2CH2NHCO o}
1 -
>‘j< s
N--Iir OCCH,CH,
CH
3¢50 i
0 ¢}
Ir(3-MOIL-PPy) {3~PLCO-PPY),
34: Ir(3-MOI-PPy) , (3-PrCO-PPy)
13 Ir(3-MOI-PPy) , (3-PrCO-PPYy) 2.46g(2.5mmol), 2,2'- (
)J(AIBN) 0.010g(0.061mmol) 30ml , . , 8
0 10 ( ). . ,
100ml, 100ml , , Ir(3-MOI-PPy) 5, (3-PrCO-PPy) 2.21
g CCH N Ir Ir(3-MOI-PPy) , (3-PrCO-PPy)
’ y G
PC
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(o T
i
\ L /a
't
§i
Hz
CH 0 ™
P2 i =0
CH,=C~COCH, CH,NHCO, o
o]
N N /
N--13 OGCH, CHy ——> P 0CCH,CH,
N o N 0
?H,a 0 ¢ J_\
CHC~COCH,CHZNHCO S
s bo
i
Ir {3~MOI-PPy), (3-PrCO-PPy) CH,
¢Hz
o]
¥
o
CH,—C
\ (!:Ha /m
35: Ir(3-MA-PPy)(3-PrCO-PPy) , /Ir(3-MA-PPy)
1 Ir(3-MA-PPy)(3-PrCO-PPy) , 1.11g(1.25mmol), 12
-MA-PPy) 1.14g(1.25mmol), 2,2'- ( )(AIBN) 0.010g(0.061mmol)
30ml , . , 80 10 (
. , 100ml, 100ml ,
Ir(3-MA-PPy)(3-PrCO-PPy) , /Ir(3-MA-PPy) 2.05g .
CCH N Ir Ir(3-MA-PPy)(3-PrCO-PPy) , Ir(3-MA-PPy) 5 1:1

, GPC
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i
OCCH,CH, + OCC=CH,
] Il
o] O
CH3CH2(1;.O
Ir (3-MA-PPy) (3-PrCC-PPY) 2
ci, J ™
CHQ'_C CHZ—(F
o ) \ " g
i mn 0 m o

% Y F
Q_{Nt/) _ : /N: ?Hz
— 4 L
§ N-TIF OCCH,CHy N4 1% O—C~—C—CH,
* il A O
N= 0 &=
L/ N/
CH4CH,CO o
; o
CHa—-(}:
CH, k

36: Ir(3-MOI-PPy)(3-PrCO-PPy) , /Ir(3-MOI-PPy) , (3-PrCO-PPy)

3 Ir(3-MOI-PPy)(3-PrCO-PPy) , 1.21g(1.25mmol), 13 Ir(
3-MOI-PPy) 5, (3-PrCO-PPy) 1.23g(1.25mmol), 2,2'- ( )(AIBN) 0.010g(0.061m
mol) 30ml , . , 80 10 (

). . , 100ml, 100ml
, , Ir(3-MOI-PPy)(3-PrCO-PPy) , /Ir(3-MOI-PPy) , (3-PrCO-PPy)
2.18g . C,CH N Ir Ir(3-MOI-PPy)(3-PrCO-PPy) ,
Ir(3-MOI-PPy) , (3-PrCO-PPy) 1:1 . ,
, GPC
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CcH, i CH, 0
CH2=CH-—C|:|OCHECH2NHC0 cn2=c’:~coci{2cn2mgo
—_ |
(&)
IN /
K
Pis:: OCCH,CH,  + OCCH,CH,
v [l
¥
a
= s i
CH SCHZ(I;EO CHzﬂC—(ﬁOCHZCHZNHCO
Ir{3-MOI-PRy) (3-PXCO-PRy), Tz (3-MOI-PPy) , (3-PrCO-EFPRy)

¢=0
o 0
FHz ¢Hy
o FHe
o i
?=0 (.‘,':0
0 )

é’N !'N
- Ik OCCHCH; §_ - “Ix OCCH,CH;y
¥ 0 kY 8
{3
0
1
C=0

cagcrizcuo
o ]
NH
CHy
¢nz
0
4
i
_{cﬁz_?ﬁ;
CH; /m
37: (8- -2,4- ) (2- ) (U1 , Ir(PPy) , (1-Bu-acac)
)
: (M- ) (2- ) DI
, [Ir(PPy) >, CI] » ) (H. Gerlach et al., Helv. Chim. Acta, 60, 638(1977))
8- -2,4- Ir(PPy) , (1-Bu-acac)
, LIr(PPy) > CI] , 261mg(0.24mmol) 30ml , 8- -2,4-
87mg(0.56mmol) 76mg(0.75mmol) , 3
200ml 50ml .
: » =20 : Ir(PPy
) » (1-Bu-acac) 270mg(0.41mmol) ( : 85%). C,H N 1 H-NMR

1 H-NMR(CDCI 5, ppm): & 8.49(d, J=5.7Hz, 2H, PPy), 7.83(t, J=7.8Hz, 2H, PPy), 7.70(m, 2H, PPy), 7.54(t, J
=6.8Hz, 2H, PPy), 7.10(m, 2H, PPy), 6.80(t, J=7.3Hz, 2H, PPy), 6.68(m, 2H, PPy), 6.35(d, J=6.2Hz, 1H, PPy),
6.25(d, J=6.2Hz, 1H, PPy), 5.61(m, 1H, -CH=CH , ), 5.19(s, 1H, - ), 4.86(m, 2H, —-CH=CH ,
), 1.99(t, J=7.3Hz, 2H, ), 1.79(s, 3H, CH 3), 1.72(m, 2H, ), 1.38(m, 2H, )
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Calcd: C 56.95, H 4.47, N 4.28(C 3, H 59 IfN , 0 5)

Found: C 55.84, H 4.32, N 3.97

[Ir{PPy),Cl},
NEt
3 - >
MeOH
Ir (PPY), (1-Bu-acac)
38: [6-(4- )-2,4- 1 @ ) amc L Ir(PPy) > [

1-(St-Me)-acac] )
(1) , 4- , 6-(4- )-2,4-

, 1.23g(60% in oil)(31mmol) , ( ,
THF ) 60ml , 0 : 2.59(2
4mmol) iml , . 0
10 , n- (1.6M) 17.5mlI(28mmol) , 0

20 . 4- 4.0g(26mmol)
20 1
, / (1:1( )
. , 6-(4- )-2,4- 3.0

g(14mmol) . 56% .C H , 1H-NMR
1 H-NMR(CDCI 5, ppm):

: 8 7.33(d, J=8.1Hz, 2H, ), 7.14(d, J=8.4Hz, 2H, ), 6.68(dd, J=8.1Hz, 1H, ), 5.70(d, J=17.0
Hz, 1H, ), 5.46(s, 1H, - ), 5.20(d, J=11.1Hz, 1H, ), 2.91(t, J=5.7Hz, 2H, ), 2.58(
t, J=7.3Hz, 2H, ), 2.03(s, 3H, )

: d 7.33(d, J=8.1Hz, 2H, ), 7.14(d, J=8.4Hz, 2H, ), 6.68(dd, J=8.1Hz, 1H, ), 5.70(d, J=17.0
Hz, 1H, ), 5.20(d, J=11.1Hz, 1H, ), 3.53(s, 2H, C(=0)CH , C(=0)), 2.89(m, 4H, ), 2.19 (s, 3H,

)
=6:1
Calcd: C77.75,H7.46 (C 14 H 40O 5)

Found: C 77.49, H 7.52
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Cl\ﬂ\
\n/\'”/ NaH, n-Buli e
¢ 0O THF

g 0

2 , 6-(4- )-2,4- [l
r(PPy) , CI] » Ir(PPy) , [1-(St-Me)-acac] .

, 5ml N.N- ( , DMF )  [Ir(PPy) , CI] 5 342mg(0.32mmol), 158m
g(1.5mmol) 2,6- -tert- -4- 5mg(0.023mmol) , 6-(4- )-2,4-

210mg(0.97mmol) , 65 . , ,

1} ) ( : )
. , /
-20 . Ir(PPy) 5, [1-(St-Me)-acac] 354mg(0.49mmol)
78% .C,H N , L H-NMR .
1 H NMR(CDCI 5 ): & 8.47(d, J=5.7Hz, 1H, PPy), 8.21(d, J=5.7Hz, 1H, PPy), 7.9-7.5 (m, 6H, PPy), 7.18(d, J=
8.1Hz, 2H, - ), 7.00(m, 2H, PPy), 6.89(d, J=8.1Hz, 2H, - ), 6.75(m, 5H, PPy ),
6.28 (t, J=7.3Hz, 2H, PPy), 7.67(d, J=17.6Hz, 1H, ), 5.19(d, J=9.5Hz, 1H, ), 5.17(s, 1H, -
), 2.60(t, J=7.3Hz, 2H, ), 2.36(m, 2H, ), 1.75(s, 3H, )

Calcd: C 60.40, H 4.36, N 3.91(C 35 H 3, IrN , 0 5)

Found: C 61.35, H 4.34, N 3.83

[Ir (PPy),Cl],

Na,CO,
- 2
DME
Ir (PPy)},[1-{5t-Me) ~acac]
39- (- _2.4- ) (2- ) (n( , Ir(PPy) »
[1-(A-Bu)-acac] )

(@) , (9- -2,4- ) (2- ) {n( , Ir(PPy)
> [1-(OH-Bu)-acac]) .
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, THF 10ml 37 Ir(PPy) , (1-Bu-acac) 167mg(0.276mmol)
, 9- [3.3.1] ( , 9-BBN ) 0.5M THF 1.0mlI(0.5mmol) ,
25 . , 3M NaOH 0.2ml(0.60mmol), 35% H , O », 0.
060mlI(0.62mmaol) , 12 . , 20ml ,
. , / 1:1( )
, , , =20 /
, Ir(PPy) , [1-(OH-Bu)-acac] 23mg(0.034mmaol) . 13% .C
,H N , 1H-NMR .

1 H-NMR(CDCI 3 ): & 8.50(d, J=5.9Hz, 2H, PPy), 7.82(t, J=7.0Hz, 2H, PPy), 7.72(t, J=7.3Hz, 2H, PPy), 7.55(t,
J=7.0Hz, 2H, PPy), 7.12(t, J=5.9Hz, 2H, PPy), 6.81(t, J=7.6Hz, 2H, PPy), 6.69(t, J=7.3Hz, 2H, PPy), 6.31(d, J=
5.9Hz, 1H, PPy), 6.26(d, J=5.9Hz, 1H, PPy), 5.19(s, 1H, - ), 3.44(t, J=7.0Hz, 2H, CH , OH), 1
.98(t, J=7.0Hz, 2H, ), 1.79(s, 3H, ), 1.34(m, 4H, ), 1.05(m, 2H, )

Calcd: C 55.42, H 4.65, N 4.17 (C 3, H 3, IrN , 0 3)

Found: C 55.76, H 4.71, N 4.19

OH
""Ir"-N 1) 9-BBN, THF
2} NaOHaq, Hzozaq
Ir (PPy), (1-Bu-acac) Ir (PPy), (1~ {OH-Bu)-acac)
2) , Ir(PPy) , [1-(OH-Bu)-acac] Ir(PPy) »
[1-(A-Bu)-acac]

, 10ml  Ir(PPy) , [1-(OH-Bu)-acac] 95mg(0.14mmol) 0.10m
1(0.72mmol) . 0.060ml(0.74mmol) , 3
0 . , Iml , ,

( : ) : : -
20 / , Ir(PPy) , [1-(A-Bu)-aca
c] 99mg(0.14mmol) . 96% .C,H N , 1H-NMR .

1 H-NMR (CDCI 3): & 8.50(d, J=5.9Hz, 2H, PPy), 7.80(m, 4H, PPy), 7.51(t, J=7.3Hz, 2H, PPy), 7.18(t, J=5.9
Hz, 2H, PPy), 6.84(t, J=7.3Hz, 2H, PPy), 6.70(t, J=7.6Hz, 2H, PPy), 6.25(m, 3H, PPy+ ), 6.12(dd, J=15.6,
9.3Hz, 1H, ), 5.75(d, J=9.3Hz, 1H, ), 5.17(s, 1H, - ), 4.05(t, J=7.0Hz, 2H, -COOCH
-), 1.84(t, J=7.0Hz, 2H, ), 1.80(s, 3H, ), 1.34(m, 4H, ), 1.06(m, 2H, )

Calcd: C 56.26, H 4.58, N 3.86 (C 3, H 33 IrN , 0 ,)

Found: C 56.55, H 4.53, N 3.60
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Ir (PPy),[1- (OH~Bu)-acac] Ix (PPy}, [1-(A-Bu) -acac]
40: {1-[4-(2- ) 1-3- -1,3- -
Y @ ) am( , Ir(PPy) , (MOI-Ph-acac) )
(1) , (U ) (2- ) am(
Ir(PPy) >, CI] 5) (M. Cushman et al., Tetrahedron Lett., 31, 6497(1990)) p-
[1-(4- )-3-  -13- - 1 @ )
(n( , Ir(PPy) , (OH-Ph-acac) ) .
, LIr(PPy) , CI] , 112mg(0.10mmol), 64mg(0.60mmol)  p- 10ml DMF
. 60 0.5 . 100ml
/ 30:10( ) 1
' . , , Ir(PPy) , (OH-Ph
—acac) 111mg(0.15mmol) . 72% .C,H N , 1H-NMR
1 H-NMR (CDCI 3 ): & 8.58(d, 2H, PPy), 7.9-6.7(m, 21H, PPy+ ), 6.52(s, 1H, - ), 6.37(d,

2H, PPy), 4.91(s, 1H, OH)
Calcd: C 60.07, H 3.68, N3.79 (C 3, H 7 IrN , 0 3)

Found: C 60.77, H 3.75, N 3.62

[Ir (PPy),C1],

Na,Co,

DEMF

Ir(PPy),(OH-Ph-acac)
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2) , Ir(PPy) , (OH-Ph-acac) 2- (
‘Karenz MOI', Showa Denko K. K. . ‘MOlI' ) , Ir(PPy) 5 (MOI-P
h-acac)
, 50ml  Ir(PPy) , (OH-Ph-acac) 110mg(0.15mmol) 2,6- -tert- -4-
( , BHT ) 5mg(0.023mmol), (V) ( , DBTL ) 32mg(0.051mmol
)  MOI 121mg(0.78mmol) , 70 6 .
, , / 20:1( )

Ir(PPy) , (MOI-Ph-acac) 100mg(0.11mmol)

75% .C,H N , 1 H-NMR
1 H-NMR (CDCI 5 ): & 8.60(d, 2H, PPy), 7.9-6.7(m, 21H, PPy ), 6.56(s, 1H, - ), 6.3
d, 2H, PPy), 6.18(s, 1H, ), 5.65(s, 1H, ), 5.29(s, 1H, NH), 4.31(t, 2H, ), 3.59(t, 2H, ),

2.00(s, 3H, )
Calcd: C 59.05, H 4.05, N 4.70 (C 44 H 36 IrN 30 ¢)

Found: C 59.79, H 4.05, N 4.64

OCN. -~
(MOX)

DBTL, BHT

CgHsCH,

1r{PPy), {OH-Ph-acac)

Ir(PPy)q (MOI-Ph—acac)

4l [6-(4- )-2,4- 1 (2- ) amc
Ir(PPy) , [1-(MA-Ph-Me)-acac] )
(D , (C. Cativiela et al., J. Org. Chem., 60, 3074 (19
95)) 4- , 6-(4- )-2,4- .
. 0.30g(60% in oil)(7.5mmol) , THF 20ml ,
0 . 0.759g(7.5mmol)
0.5ml , . 0 10 , -
(1.6M) 4.6ml(7.5mmol) , 0 20
THF 10ml  4- 2.28g(7.0mmol)
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1 , 0 ,
( : /1 ) )
: 6-(4- )-2,4- 1.31g(4.4mmol)
63% .C H , L H-NMR .
1 H-NMR(CDCI 3, ppm):
© & 7.5-6.8(m, 9H, ), 5.46(s, 1H, - ), 5.04(s, 2H, -O-CH , -), 2.88(t, J=7.6Hz, 2H,
2.55(t, J=8.4Hz, 2H, ), 2.04(s, 3H, )
- 5 7.5-6.8(m, 9H, ), 5.04(s, 2H, ~-O-CH , -), 3.53(s, 2H, C(=0)CH , C(=0)), 2.84(m, 4H,

2.19(s, 3H, )
=5:1
Calcd: C 77.00, H6.86 (C 19 H 500 3)

Found: C 77.46, H 6.77

1) Na®m

2) n-Buli

hhd =\(\H/\/©/

0
© THF 6 0
2 , 6-(4- )-2,4- 6-(4- )-
2,4-
, Pd- (10%) 1.5g , 20ml  6-(4- )-2,
4- 1.31g(4.4mmol) . latm 11
) . , /
1:1( ) , 6-(4-
)-2,4- 0.709g(3.4mmol) . 77% .C H , 1H
-NMR .
1 H-NMR(CDCI 5, ppm):
; 0 7.04 (d, J=8.4Hz, 2H, ), 6.65(d, J=8.4Hz, 2H, ), 5.55(br, 1H, OH), 5.47(s, 1H, ),
2.86(t, J=7.3Hz, 2H, ), 2.55(t, J=7.3Hz, 2H, ), 2.04(s, 3H, )
; 0 7.04 (d, J=8.4Hz, 2H, ), 6.65(d, J=8.4Hz, 2H, ), 5.55(br, 1H, OH), 3.55(s, 2H, C(=0O)CH ,
C(=0)), 2.83(m, 4H, ), 2.19(s, 3H, )-
=51

Calcd: C 69.88, H6.84 (C 1, H 1,0 3)

Found: C 69.67, H 6.79
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0\/©
ot
CH,Cl,

0 0O 6 0
(3) 1 6_(4_ )—2,4— (U -
) (2- ) (1 (fir(PPy) > Cl1 ) [6-(4- )-2,4-
1 (2- ) (n( , Ir(PPy) 5 [1-(OH-Ph-Me)-acac] ) .
, LIr(PPy) , CI] , 71mg(0.066mmol) 47mg(0.44mmol) 6-(4- )-2,4-
41mg(0.20mmol) DMF 5ml , 65 1
, . , ( - : / 1:1( )
) ,
. . , =20
, Ir(PPy) , [1-(OH-Ph-Me)-acac] 86mg(0.12mmol) . 92%
.C,H N , 1H-NMR .

1 H-NMR(CDCI 5, ppm): & 8.48(d, J=6.2Hz, 1H, PPy), 8.23(d, J=5.9Hz, 1H, PPy), 7.9-7.6(m, 4H, PPy), 7.53(
t, J=7.3Hz, 2H, PPy), 7.11(t, J=7.0Hz, 1H, PPy), 6.99(t, J=7.0Hz, 1H, PPy), 6.8-6.4(m, 8H, PPy + C ¢ H , O

H), 6.27(t, J=8.1Hz, 2H, PPy), 5.18(s, 1H, - ), 5.10(br, 1H, OH), 2.54(t, J=7.0Hz, 2H, ),
2.31(m, 2H, ), 1.75(s, 3H, )

Calcd: C 57.86, H4.14, N3.97 (C 34 H 59 IrN 5,0 3)

Found: C 58.03, H 4.11, N 3.86

]

[Ir (PPy),C1], OH

Na,CO4
- 2
DMF
Ir{PPy},[1- (OH-Ph-Me) —acac]

(4) , Ir(PPy) , [1-(OH-Ph-Me)acac] Ir(PP
y) » [1-(Me-Ph-Me)acac] .

, , Ir(PPy) , [1-(OH-Ph-Me)acac] 169mg(0.24mmol) 10ml ,
0.30ml(2.2mmol) . 0.060mI(0.61m
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mol) . '
/ / (10:10:1( )
. y / il
Ir(PPy) , [1-(MA-Ph-Me)acac] 141mg(0.18mmol) . 76% .C,H
N , TH-NMR .

1 H-NMR(CDCI 3 ): & 8.48(d, J=5.1Hz, 1H, PPy), 8.27(d, J=5.9Hz, 1H, PPy), 7.9-7.5(m, 6H, PPy), 7.12(t, J=7

.OHz, 1H, PPy), 7.04(t, J=7.0Hz, 1H, PPy), 6.9-6.6(m, 8H, ), 6.33(s, 1H, ), 6.27(d, J=7.6Hz, 2H, P
Py), 5.74(s, 1H, ), 5.17(s, 1H, - ), 2.61(t, J=7.0Hz, 2H, ), 2.34(m, 2H, ), 2.
07(s, 3H, - ), 1.76 (s, 3H, - )

Calcd: C 58.98, H 4.30, N 3.62 (C 33 H 33IrN , 0 4)

Found: C 58.69, H 4.17, N 3.81

/

Ir (PPy),[1-{OH-Ph-Me)~-acac] Ir (PPy) 5 [1- (MA~-Ph-Me) ~acac]

42: (1- -2,4- ) (2- ) (mn ( , Ir(PPy
) > (1-MA-acac) )
(1) : (U ) (2- ) m (
[Ir(PPy) >, CI] ») ( 0514217 ) (1-tert- )-2,4-
(1- -2,4- ) (2- ) (1y( , Ir(PPy) , (1-OH-aca
c) )
, DMF 10ml  [Ir(PPy) , CI] , 492mg(0.46mmol) 139mg (1.31mmol) 1-(te
rt- )-2,4- (1-TBDMSO-2,4- ) 321mg(1.39mmol) , 70
1 . , 100ml 50m
| . ,
, THF 20ml , , -n- . ( ,Bun
a4 NF ) 1.0M THF 0.46mi(0.46mmol) . 0.5
, . ( : / / (1:3:1(

, Ir(PPy)2(1-OH-acac) 389mg(0.63mmol)
69% .C,H N , 1H-NMR .

1 H-NMR(CDCI 3 ): & 8.48(d, J=5.7Hz, 1H, PPy), 8.42(d, J=5.7Hz, 1H, PPy), 7.86(m, 2H, PPy), 7.74(t, J=7.6H
z, 2H, PPy), 7.54(t, J=5.9Hz, 2H, PPy), 7.14(t, J=5.9Hz, 2H, PPy), 6.82(t, J=7.3Hz, 2H, PPy), 6.69(m, 2H, PPy
), 6.28(d, J=6.8Hz, 1H, PPy), 6.23 (d, J=6.5Hz, 1H, PPy), 5.17(s, 1H, - ), 3.88(dd, J=8.1, 5.4H
z, 1H, -CHH'-0-), 3.78(dd, J=8.1, 4.3Hz, 1H, -CHH'-0-), 3.10(t, J=4.6Hz, 1H, OH), 1.82 (s, 3H, )

Calcd: C 52.67, H 3.77, N 455 (C ,7H ,3IrN , 0 3)

Found: C 52.45, H 3.68, N 4.79
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+ 2 TBDMSOW

QO o

[Ir (PPY),Cl],

1) Na,COy
2} Bu®,NF . 2
DME
Ir (PPY), (1-OH-acac)
2 , Ir(PPy) , (1-OH-acac) Ir(PPy)
> (1-MA-acac)
, 15ml  Ir(PPy) , (1-OH-acac) 200mg(0.32mmol) 0.25ml(1.8
mnol) 0.20ml(2.0mmol) , 1 . ,
20ml , .
, , / / 2:4:1( )
. , Ir(PPy) , (1-MA-acac
165mg(0.24mmol) . 74% .C,H N , 1H-NMR .

1 H-NMR(CDCI 3): 8 8.53(d, J=5.7Hz, 1H, PPy), 8.48(d, J=5.4Hz, 1H, PPy), 7.84(d, J=7.8Hz, 2H, PPy), 7.73(
t, J=7.0Hz, 2H, PPy), 7.53(t, J=6.8Hz, 2H, PPy), 5.14(m, 2H, PPy), 6.79(m, 2H, PPy), 6.69(m, 2H, PPy), 6.29(

d, J=7.6Hz, 1H, PPy), 6.23(d, J=7.6Hz, 1H, PPy), 6.04(s, 1H, ), 5.51(s, 1H, ), 5.31(s, 1H,
- ), 4.38(d, J=15.4Hz, 1H, -CHH'-OC(=0)-), 4.27(d, J=14.9Hz, 1H, -CHH'-OC(=0)-), 1.87(s, 3H,
- ), 1.82(s, 3H, - )

Calcd: C 54.45, H3.98, N4.10 (C 3, H ,7IrN , 0 ,)

Found: C 54.18, H 3.96, N 4.33

Ir (PPy),{1-0OH-acac) Ir (PPy),(1-MA~acac)
2 2

43: [6-(4- )-2,4- ] [2-(2,4- ) ] (U1
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, Ir(2,4-F-PPy) , [1-(St-Me)-acac] )
(1) , 2-(2,4- )
, 200ml 8.69g(55.0mmol) -78
n- 1.6M 38.7mI(61.9mmol) 30 ,
50ml 7.59(55.0mmol) 30 .
, 0 , 1- -2,4- 9.65g(55.0mmol) (
) (0) 2.31g(2.0mmol) . 6 ,
200ml , . ,
( ; / (1/1: ) , 2-(2,4- ) 6.00g(31.4mmol)
63% .C,H N , 1H-NMR .

1 H-NMR(CDCI 3 ): & 8.71(d, 1H, J=4.6Hz), 8.00(td, 1H, J=8.9, 6.5Hz), 7.8-7.7(m, 2H), 7.3-7.2(CHCI
, 1H), 7.1-6.8(m, 2H).

Calcd: C 69.11,H 3.69, N 7.33

Found: C 68.98, H 3.80, N 7.31

P
F‘< S—-Br F
1} n-BuLi
s 2) ZnCl Pad (PPh
Br \lq / 2:— ( 3)4
THF e
N I
2 , 2-(2,4- ) n-
O ) [2-(2.4- ) ] ame . [r2,4-F
-PPy) 2 Cl] ; ) .
, 2-(2,4- ) 0.96g(5.0mmol) n- 1.00g 2-
3:1( ) 40ml , 30 , 5
. y y L] 5 il
[Ir(2,4-F-PPy) , CI] , 0.799(0.65mmol) . 86% .C,H N
, LH-NMR .

1 H-NMR(CDCI 5, ppm): & 9.12(d, 4H, J=5.7Hz), 8.31(d, 4H, J=8.6Hz), 7.83(dd, 4H, J=7.6, 7.6Hz), 6.82(dd, 4
H, J=7.3, 7.3Hz), 6.34(ddd, 4H, J=11.6, 10.0, 2.4Hz), 5.29(dd, 4H, J=9.5, 2.4Hz).

Calcd: C 43.46, H 1.99, N 4.61

Found: C 43.39, H 2.03, N 4.55
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P
4T 2NazIrClg*nH,0
Ay 2-Ethoxyethanol F
N |
[Ir(2,4-F-PPy},Cll,
3) , [Ir(2,4-F-PPy) ,CI] , 6-(4- )-2,4- , Ir(2,4-
F-PPy)[1-(St-Me)-acac] .
, DMF 20ml  [Ir(2,4-F-PPy) , CI] 5, 243mg(0.20mmol), 212mg(2.00mmol), 2,6- -tert- -
4- 1.3mg, 38 6-(4- )-2,4- 130mg(0.60mmol)
, 80 2 , )
: ( ; ) : /
, Ir(2,4-F-PPy)[1-(St-Me)-acac] 261mg(0.33mmol) . 83% .C,H
N , 1H-NMR .

1 H-NMR(CDCI 5, ppm): 6 8.39(d, 1H, J=5.7Hz), 8.3-8.2(m, 2H), 8.04(d, 1H, J=5.7Hz), 7.8-7.7(m, 2H), 7.19(
d, 2H, J=7.8Hz), 7.15(dd, 1H, J=6.6, 6.6Hz), 6.97(dd, 1H, J=6.6, 6.6Hz), 6.89(d, 2H, J=7.8Hz), 6.67(dd, 1H, J=
17.6, 10.8Hz), 6.4- 6.2(m, 2H), 5.7-5.6(m, 3H), 5.22(s, 1H), 5.21(d, 1H, J=11.1Hz), 2.62(t, 2H, J =7.0Hz), 2.3
9(m, 2H), 1.78(s, 3H)

Calcd: C 54.88, H 3.45, N 3.56

Found: C 54.82, H 3.50, N 3.49

[Ir(2, 4-F-PPy),Cl],

/

Na,CO,
» 2
DMF
1r(2,4-F-PPy),[1-{5t-Me)~acac]
a4: {3-[4-(2- ) 1-24- boe
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- ) (n( , Ir(PPy) - [3-(MOI-Ph-Me)acac] 1
(1) , (O ) (2- ) (1 (
[Ir(PPy) ,CI] 5) 3-(4- )-2,4- , [3-(4- )-2,4-
1 (2- ) (n( , Ir(PPy) 5 [3-(OH-Ph-Me)acac] )
, [Ir(PPy) , CI] , 56mg(0.052mmaol) 44mg(0.42mmol) DMF 5ml .
(C. Cativiela et al., J. Org. Chem., 60, 3074 (1995)) 3-(4- )-2,4-
30mg(0.15mmol) DMF 5mi , 80 1.5
, ’ , , / .1:1( )
, / . Ir(PPyj > [3-(OH-Ph-Me)acac] 34mg(0.048
mmol) . 46% .C,H N , 1H-NMR .

1 H-NMR(CDCI 5, ppm): & 8.58(d, J=5.9Hz, 2H, PPy), 7.84(d, J=7.8Hz, 2H, PPy), 7.73(t, J=6.5Hz, 2H, PPy),
7.55(d, J=7.6Hz, 2H, PPy), 7.1-6.6(m, 10H, ), 6.27(d, J=7.6Hz, 2H, PPy), 4.86(br-s, 1H, OH), 3.62(s, 2
H, ), 1.80(s, 6H, )

Calcd: C 57.86, H 4.14, N 3.97 (C 3, H 59 IrN , O 3)

Found: C 57.97, H 4.22, N 4.15

OH

[Ir (PPy),C1],

Na,C0,4
— 2
DME

Ir (PPy) , {3~ {OH-Ph~Me) ~acac]

2 , Ir(PPy) , [3-(OH-Ph-Me)acac] 2-
( 'Karenz MOI', Showa Denko K. K. , ‘Mor ) , Ir(PPy 3)L
3-(MOI-Ph-Me)-acac]
, THF 10ml  Ir(PPy) , [3-(OH-Ph-Me)acac] 71mg(0.10mmol), 2,6- -tert- -4- 3mg(0.014
mmol), (v) (DBTL) 27mg(0.12mmol)  MOI 55mg(0.35mmol) 70
2 . ,
/ 1:1( )

1 1 Ir(
PPy 3)[3-(MOI-Ph-Me)-acac] 59mg(0.069mmol) 68% .CCH N

, TH-NMR .
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1 H-NMR(CDCI 5, ppm): & 8.58(d, J=5.9Hz, 2H, PPy), 7.88(d, J=7.8Hz, 2H, PPy), 7.76(t, J=6.5Hz, 2H, PPy),

7.57(d, J=7.6Hz, 2H, PPy), 7.2-6.6(m, 10H, ), 6.27(d, J=7.6Hz, 2H, PPy), 6.16(s, 1H, ), 5.63(s, 1
H, ), 5.31(br-s, 1H, NH), 4.31(m, 2H, ), 3.69(s, 2H, ), 3.59(m, 2H, ), 1.98(s, 3H,
- ), 1.80(s, 6H, - )

Calcd: C 57.20, H 4.45, N 4.88 (C 4, H 35 IrN 30 ¢)

Found: C 57.36, H 4.43, N 4.91

YL 07 NCO

{ MOT )

\N"“i"‘
Y,

BHT, DBTL

4

THF

Ix (PPy) 2 [3— {OH-Ph-Me) —acac] Ir (PPy) 2 [3- (MOI~Ph-Me) —acac]

45; 2-(2,4- ) )(3- ) il
I{ , Ir(2,4-F-PPy) , (3-MA-pic) )
(1) , (2-(2,4- ) )(3- ) dal
) , Ir(2,4-F-PPy) , (3-OH-pic) ) .
, N,N- (DMF) 10ml 43(1) (2) [Ir(2,4-F-PPy
) > CI] ,121.6mg(0.1mmol), 3- 41.7mg(0.3mmol) 106.0mg(1.0mmol)
, 80 2 . 50ml ,
. , ( , : =3:9
7( )) . / , Ir(2,4-F-PPy) , (3-OH-pic) 101.0mg
71% .C,H N , 1H-NMR .

1 H-NMR(DMSO-d &, ppm): & 13.6(br, 1H), 8.50(d, 1H, J=5.9Hz), 8.25(d, 2H, J=11.1Hz), 8.1-8.0(m, 2H), 7.
69(d, 1H, J=5.7Hz), 7.62(d, 1H, J=8.1Hz), 7.53(d, 1H, J=4.6Hz), 7.50(d, 1H, J=5.7Hz), 7.36(t, 1H, J=4.5Hz), 7.
24(d, 1H, J=5.1Hz) 6.9-6.7(m, 2H), 5.66(dd, 1H, J=8.6, 2.4Hz), 5.48(dd, J=8.6, 2.4Hz)

Calcd: C 49.32, H 2.27, N 5.91

Found: C 49.29, H 2.33, N 5.86
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OH
Q
L =
o2 k)
Ho W

[Ir(2,4~F~PPy),C1l],

Na,CO4
Jou- 2
DME
Ir(2,4-F-PPy),(3-0H~pic)
2 , Ir(2,4-F-PPy) , (3-MA-pic)

, 10ml  Ir(2,4-F-PPy) , (3-OH-pic) 71.1mg(0.10mmol) 2,6- -tert- -4-
0.2mg , 101.2mg(1.0mmol)
52.3mg(0.50mmol) , 2 . 50ml ,

. ] ( ’
: =1:24 ( ) . / ,
Ir(2,4-F-PPy) , (3-MA-pic) 63.1mg . 81% .C,H N , 1H-NMR

1 H-NMR(DMSO-d ¢, ppm): & 8.51(d, 1H, J=5.4Hz), 8.3-8.2(m, 2H), 8.1-7.9(m, 3H), 7.8-7.6(m, 3H), 7.52(
dd, 1H, J=6.6, 6.6Hz), 7.35(dd, 1H, J=6.6, 6.6Hz), 6.9-6.7(m, 2H), 6.26(s, 1H), 5.88(s, 1H), 5.68(dd, 1H, J=8.4
, 2.4Hz), 5.44(dd, 1H, J=8.4, 2.4Hz), 2.00(s, 3H)

Calcd: C 49.36, H 2.59, N 5.40

Found: C 49.33, H 2.60, N 5.41

Ir(2,4-F-PPy)},{3-OH~pic) ir (2, 4~F-PPy), (3~MA-pic)
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46: 2-(2,4- ) )(5- - )
(U1 , Ir(2,4-F-PPy) , (5-CH , MA-pic) )
1) , (2-(2,4- ) )(5-( ) )
U1 , Ir(2,4-F-PPy) , (56-CH , OH-pic) ) .
, N,N- (DMF) 10ml  [Ir(2,4-F-PPy) , CI] , 121.6mg(0.2mmol), 5-
45.9mg(0.3mmol) 106.0mg(1.0mmol) , 80 2
50ml , .
: ( =1:19( ) -
, Ir(2,4-F-PPy) , (5- CH > OH- plc) 108.7mg . 75% .C,H
N , 1 H-NMR

1 H-NMR(DMSO-d &, ppm): & 8.54(d, 1H, J=4.6Hz), 8.3-8.2(m, 2H), 8.1-8.0(m, 4H), 7.70(s, 1H), 7.61(d, 1H
, J=4.9Hz), 7.49(dd, 1H, J=6.6Hz, 6.6Hz), 7.32(dd, 1H, J=6.6Hz, 6.6Hz), 6.9-6.7(m, 2H), 5.71(dd, 1H, J=8.9Hz
2.4Hz), 5.46(dd, 1H, J=8.5Hz, 2.3Hz), 5.42(t, 1H, J=4.6Hz), 4.49(d, 2H, J=4.6Hz)

Calcd: C 48.06, H 2.50, N 5.80

Found: C 48.05, H 2.54, N 5.86

[Ir (2, 4~F~PPy),Cl],

Na,CO,

Y

DMF

Ir(2,4-F-PPy), (5-CH,OH-pic)

2 , Ir(2,4-F-PPy) , (5-CH , MA-pic)
, 10ml Ir(2,4-F-PPy) , (6-CH , OH-pic) 72.5mg(0.1mmol) 2,6- -t- -4-
0.2mg , 101.2mg(1.0mmol)
52.3mg(0.50mmol) , 2 . 50ml ,
b (
, : =3:97( )) . / ,
Ir(24 F-PPy) 5 (3-CH , MA-pic) 70.6mg . 89% .C,H N , 1 H-NMR

1 H-NMR(DMSO-d ¢ , ppm): & 8.53(d, 1H, J=5.1Hz), 8.28(d, 1H, J=8.4Hz), 8.22(d, 1H, J=8.6Hz), 8.1-8.0(m,
4H), 7.70(s, 1H), 7.66(d, 1H, J=4.9Hz), 7.48(dd, 1H, J=6.5Hz, 6.5Hz), 7.31(dd, 1H, J=6.5Hz, 6.5Hz), 6.9-6.7(
m, 2H), 5.84(s, 1H), 5.7-5.6(m, 2H), 5.47(dd, 1H, J=8.8Hz, 2.6Hz), 5.24(d, 2H, J=2.7Hz), 1.78(s, 3H)
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Calcd: C 50.00, H 2.80, N 5.30

Found: C 49.92, H 2.87, N 5.28

CH,
+ H,C==CCC1
2 u

Ir(2,4~F-PpPy), {5-CH,0H-pic)

G,
CH,0CC=CH,
F O

Et,N
CH,CL, -
Ir(2,4-¥-PPy), (5-CH,MA-pic)
AT: (2-(2,4- ) )(5-(2-( )
) ) (n( , Ir(2,4-F-PPy) , (5-CH , MOI-pic) )
, Ir(2,4-F-PPy) , (5-CH , MOI-pic) )
, 10ml 46 Ir(2,4-F-PPy) , (6-CH , OH-pic) 72.5
mg(0.1mmol), 2,6- -tert- -4- (BHT) 0.2mg (v) (DBTL) 1.3mg
. 2- 31.0mg(0.2mmol)( 'Karenz MOI', Showa Denko K
. K. , ‘Mor ) , 50 1 . 5
Ooml , . ,
( , : =3:97( ) . /
, Ir(2,4-F-PPy) , (3-CH , MOIl-pic) 76.4mg . 87% .C,H N
, 1H-NMR .

1 H-NMR(DMSO-d ¢, ppm): & 8.53(d, 1H, J=5.1Hz), 8.32(dd, 2H, J=8.0, 1.8Hz), 8.25(d, 1H, J=8.9Hz), 8.22(d
, 1H, J=9.2Hz), 8.1-8.0(m, 3H), 7.60(d, 1H, J=4.6Hz), 7.51(dd, 1H, J=6.5, 6.5Hz), 7.35(dd, 1H, J=6.5, 6.5Hz),
6.9-6.7(m, 2H), 6.10(s, 1H), 5.87(s, 1H), 5.71(dd, 1H, J=8.4, 2.2Hz), 5.46(dd, 1H, J=8.8, 2.6Hz), 4.90(s, 2H),
4.23(t, 2H, J=1.9Hz), 3.47(m, 2H), 1.90(s, 3H)

Calcd: C 50.62, H 3.33, N 6.38

Found: C 50.59, H 3.35, N 6.32
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, L H-NMR
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DBTL, BHT
THF o
Ir (2, 4-F-PPy), (5-~CH,MOI-pic)
48: (2-(2,4- ) )(5-(2-( )
) (( , Ir(2,4-F-PPy) , (5-COHEMA-pic) )
: (2-(2,4- ) )(5-
, Ir(2,4-F-PPy) , (5-COOH-pic) )
N,N- (DMF) 10ml  Ir(2,4-F-PPy) , CI] , 243.2mg(0.2mmol), 2,5-
100.3mg(0.6mmol) 212.0mg(2.0mmol) , 80
IN 50ml .
( , : =1:4( )) . , /
, Ir(2,4-F-PPy) , (5-COOH-pic) 204.0mg .C,H

)

an

1 H-NMR(DMSO-d ¢, ppm): & 10.7(s, 1H), 8.53(d, 1H, J=5.1Hz), 8.37(dd, 2H, J=8.0, 1.8Hz), 8.28(d, 1H, J=8.
9Hz), 8.25(d, 1H, J=9.2Hz), 8.1-8.0(m, 3H), 7.59(d, 1H, J=4.6Hz), 7.47(dd, 1H, J=6.5, 6.5Hz), 7.32(dd, 1H, J=

6.5, 6.5Hz), 6.9-6.7(m, 2H), 5.70(dd, 1H, J=8.4, 2.2Hz), 5.48(dd, 1H, J=8.8, 2.6Hz)

Calcd: C 47.15, H 2.18, N 5.69

Found: C 47.10, H 2.28, N 5.66
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o\\ =\ P
HO N OH
[Ir(2, 4“F”PPY}2C1]2 Q
O

Na,C0,
e 2
DMF
1r (2, 4~F-PPy) , (5~CO0H-pic)
2) , Ir(2,4-F-PPy) , (5-COHEMA-pic)
, THF 10ml  Ir(2,4-F-PPy) 5, (5-COOH-pic) 73.9mg(0.1mmol), (PPh 3) 52.5mg(0.2m
mol), 2- 19.5mg(0.15mmol) , =20
(DEAD) 40% . ,
L 2 . 1 1 . b
, ( , : =1:19( )
/ , Ir(2,4-F-PPy) , (65-COHEMA-pic) 61.5mg
72% .C,H N , 1H-NMR .

1 H-NMR(DMSO-d &, ppm): & 8.54(d, 1H, J=5.1Hz), 8.37(dd, 2H, J=8.0, 1.8Hz), 8.31(d, 1H, J=8.9Hz), 8.27(
d, 1H, J=9.2Hz), 8.1-8.0(m, 3H), 7.57(d, 1H, J=4.6Hz), 7.46(dd, 1H, J=6.5, 6.5Hz), 7.32(dd, 1H, J=6.5, 6.5Hz),
6.9-6.7(m, 2H), 6.10(s, 1H), 5.87(s, 1H), 5.71(dd, 1H, J=8.4, 2.2Hz), 5.51(dd, 1H, J=8.8, 2.6Hz), 4.64(t, 2H, J
=2.0Hz), 4.55(t, 2H, J=2.0Hz), 1.93(s, 3H)

Calcd: C 49.41, H 2.84, N 4.94

Found: C 49.38, H 2.88, N 4.95
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g
0

0]

\'\C =\ P CHy

/ Y COCHZCH2 O("JC=CH2
O\ .‘N i O

DEAD, PPh,
THF
Ir {2, 4-F-PPy) , (5~COHEMA-pi )
49: (2-(2,4- ) )(B-(4-( ) )
am( , Ir(2,4-F-PPy) , (3-ST-pic) )

, Ir(2,4-F-PPy) , (3-ST-pic)

, N,N- 5mi 45 Ir(2,4-F-PPy) , (3-OH-pic) 35.5mg(0.
05mmol), 69.1mg(0.5mmol) 2,6- -tert- -4- 0.1mg , 4-
30.5mg(0.2mmol) . 80 4 .
50ml , ( , : =3:97( )
/ , Ir(2,4-F-PPy) , (3-ST-pic) 24.0mg
58% .C,H N , LH-NMR .

1 H-NMR(DMSO-d ¢, ppm): & 8.59(d, 1H, J=5.1Hz), 8.3-8.2(m, 2H), 8.1-8.0(m, 2H), 7.9(d, 1H, J=8.6Hz), 7.
67(d, 1H, J=5.1Hz), 7.6-7.3(m, 7H), 6.9-6.7(m, 3H), 5.85(d, 1H, J=17.8Hz), 5.67(dd, 1H, J=8.9, 2.4Hz), 5.45(
dd, 1H, J=8.9, 2.4Hz), 5.29(s, 2H), 5.27(d, 1H, J=11.1Hz)

Calcd: C 53.75, H 2.93, N 5.08

Found: C 53.71, H 2.90, N 5.03
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1r(2,4-F-PPy) ; (5-CH,0H-pic) =
0
e}

K,C04
DMF B
Ir(2,4-F-PPy), (3-ST~pic)
50: (2- )(3- ) ame ,Ir(PPy) »
(3-MA-pic) )
(1) , (2- )(3- ) anc -, Ir(PPy) ,
(3-OH-pic) ) .

, N,N- (DMF) 10ml b - ) (2- )
(n( , [Ir(PPy) 5, CI] » ) 107.2mg(0.2mmol), 3- 41.7mg(0.3mmol)
106.0mg(1.0mmol) , 80 2 . 50ml

’( , : =1:19( ')) . / , , Ir(PPy) 5 (3-

OH-pic) 106.0mg . 83% .C,H N , 1H-NMR .

1 H-NMR(DMSO-d &, ppm): & 8.46(d, 1H, J=4.9Hz), 8.23(d, 1H, J=8.1Hz), 8.20(d, 1H, J=8.6Hz), 8.0-7.9(m,
2H), 7.80(m, 2H), 7.60(dd, 1H, J=5.9, 5.9Hz), 7.55(d, 1H, J=1.4Hz), 7.47(dd, 1H, J=8.5, 5.0Hz), 7.40(dd, 1H, J
=5.9, 5.9Hz), 7.26(dd, 1H, J=5.9, 5.9Hz), 7.16(dd, 1H, J=4.9, 1.4Hz), 6.90(dd, 1H, J=7.6, 7.6Hz), 6.87(dd, 1H,
J=7.6, 7.6Hz), 6.8-6.7(m, 2H), 6.20(d, 1H, J=7.6Hz), 6.05(d, 1H, J=7.6Hz)

Calcd: C 52.65, H 3.16, N 6.58

Found: C 52.62, H 3.21, N 6.57
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HO
O\\ —
-+ 2 /C \ /
HO N

[Ir (PPy),C1],

Na,COo,
- 2
DMF
Le {PPy) , (3~0H~pic)
2 , Ir(PPy) » (3-MA-pic)
, 5ml  Ir(PPy) , (3-OH-pic) 31.9mg(0.05mmol) 2,6- -t- -4-
; 50.6mg(0.5mmol)
25mmol) , 2 . 50ml
. , (
=1:19( )) . /
> (3- MA-pic) 23.0mg . 65% .C,H N , 1H-NMR

0.1mg
26.1mg(0.

Ir(PI:;y)

1 H-NMR(DMSO-d ¢, ppm): & 8.50(d, 1H, J=5.7Hz), 8.23(d, 1H, J=4.9Hz), 8.21(d, 1H, J=5.7Hz), 8.0-7.9(m,
3H), 7.81(t, 2H, J=8.9Hz), 7.7-7.5(m, 3H), 7.42(dd, 1H, J=6.6, 6.6Hz), 7.25(dd, 1H, J=6.3, 6.3Hz), 6.91(dd, 1H
, J=7.6, 7.6Hz), 6.86(dd, 1H, J=7.6, 7.6Hz), 6.25(s, 1H), 6.22(d, 1H, J=7.8Hz), 6.01(d, 1H, J=7.3Hz), 5.87(s, 1

H), 2.01(s, 3H)
Calcd: C 54.38, H 3.42, N 5.95

Found: C 54.29, H 3.51, N 5.94
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Ir {PPY), (3-OH-pic)

Et N
CH,C1,
Ir (PPy) » (3~MA-pic)
51: N- /Ir(2,4-F-PPy) , (3-MA-pic) ( , VCz-co-Ir(2,4-F-PPy) , (3-MA-pic)
)
Ir(2,4-F-PPy) , (3-MA-pic) N-
N- /Ir(2,4-F-PPy) , (3-MA-pic)
25ml  N- 966mg(5.0mmol), Ir(2,4-F-PPy) , (3-MA-pic) 38.9mg(0.05mmol)  AIB
N 8.2mg(0.05mmol) , 1 . 80
, 8 . , 250ml
. , 25ml . 2
50ml , 60 12 , VCz-co-Ir(2,4-F
-PPy) , (3-MA-pic) 673mg . b5 , GPC ICP Ir
52~56
Ir(2,4-F-PPy) , (3-MA-pic) 46~50 51
5 , GPC ICP Ir
[ 5]
GPC Ir
(%) Mn Mw Mw/Mn  |(mol%)
51 VCz-co-Ir(2,4-F-PPy) , (3-MA-pic) 67 4500 12800 |2.84 1.07
52 VCz-co-Ir(2,4-F-PPy) , (5-CH , MA-pic) 79 4300 |13600 |3.16 1.04
53 VCz-co-1r(2,4-F-PPy) , (5-CH , MOI-pic) 63 5100 14800 |2.90 1.02
54 VCz-co-Ir(2,4-F-PPy) , (5-COHEMA-pic) 61 4100 |13700 |3.34 0.98
55 VCz-co-Ir(2,4-F-PPy) , (3-ST-pic) 72 4600 11400 |2.48 1.04
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56 VCz-co-Ir(PPy) , (3-MA-pic) 74 4400 |13000 |2.95 1.01
Mn:
Mw:
57-62:
25mm>25mm 2 ITO( ) 4mm
ITO- (Nippon Electric Co., Ltd. )
, ITO- ITO( ) (3,4- ) (Bayer AG ,
'‘Baytron P")  3,500rpm, 40 . 60 2
50nm
L . 6
21.0mg 2-(4- )-5-(4-tert- )-1,3,4- (PBD)(Tokyo Kasei Kogyo Co., Lt
d. ) 9.0mg (Wako Pure Chemical Industries, Ltd. , ) 2970mg ,
0.2
) 3,000rpm, 30 ,
(25 ) 30 100nm
1:10 , 3mm 2
50nm
: : ¢ ) Aamm( )=x3mm( ) 4
EL Adventest / TR6143
, Topcon BM-8 .
, 6 , 20V ( 4 )-
[ 6]
20V
V) (cd/m 2)
57 VCz-co-Ir(2,4-F-PPy) , (3-MA-pic) 54 8 790
58 VCz-co-Ir(2,4-F-PPy) , (5-CH , MA-pic) 55 8 500
59 VCz-co-Ir(2,4-F-PPy) , (5-CH , MOI-pic) 56 9 640
60 VCz-co-Ir(2,4-F-PPy) , (5-COHEMA-pic) 57 8 740
61 VCz-co-1r(2,4-F-PPy) , (3-ST-pic) 58 9 800
62 VCz-co-Ir(PPy) , (3-MA-pic) 59 8 910
63 : [6-(4- )-2,4- 1 [2-(2- ) 1 ame
Ir(btp) , [1-(StMe)-acac] )
; 38(1) 6-(4- )-2,4-
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( , S. Lamansky, et al., Inorganic Chemistry, 40, 1704 (2001) ) (VI )
@-2-  )- ) (¢, [ir(otp) ,CI] ) Ir(btp) , [1-(StMe)-
acac]

, N,N- ( , DMF ) 10ml  [Ir(btp) , CI] , 253mg(0.20mmol)

6-(4- )-2,4- 161mg(0.74mmol), 64mg 2,6- -tert- -4- ( , B
HT ) 1.9mg(0.0086mmol) , 80 1 . 100m
I 50ml , ;

20 , Ir(btp) , [1-(StMe)-acac] 153mg(0.18mg)
47% .C,H N , 1 H-NMR .

1 H-NMR(CDCI 5, ppm): & 8.40(d, J=5.4Hz, 1H, btp), 7.97(d, J=5.4Hz, 1H, btp), 7.65(m, 6H, btp), 7.1-6.7(m,

10H, ), 6.63(dd, J=17.8, 11.1Hz, 1H, ), 6.24(d, J=8.1Hz, 1H, btp), 6.16(d, J=7.8Hz, 1H, btp), 5.65(d,
J=17.8Hz, 1H, ), 5.22(s, 1H, - ),5.18(d, J=11.1Hz, 1H, ), 2.56(m, 2H, ), 2.37(m
, 2H, ), 1.75(s, 3H, )

Calcd: C 58.02, H 3.77, N 3.38 (C 40 H 3, Ir'N ,0 »,S ,)

Found: C 57.79, H 3.81, N 3.55

Na,CO,
e 2
DM®
Ir{btp),[{1-(StMe)-acac)]
64: [6-(4- )-2,4- ] [2-(2- ) ]
DI , Ir(btp) 5 [1-(MA-Ph-Me)-acac] )
1) : 411) 6-(4- )-2,4-
[Ir(btp) , CI] » Ir(btp) , [1-(OH-Ph-Me)-acac]
, DMF 10ml 6-(4- )-2,4- 141mg(0.680mmol) [ir(btp) , CI] , 24
5mg(0.19mmol) 111mg(1.06mmol) , 80 15 .
: (
/ / =5:10:1¢( ) , ;

, Ir(btp) , [1-(OH-Ph-Me)-acac] 215mg(0.26mmol)
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70% .C,H N , 1 H-NMR
1 H-NMR(CDCI 5, ppm): & 8.40 (d, J=5.4Hz, 1H, btp), 8.06(d, J=5.4Hz, 1H, btp), 7.63(m, 6H, btp), 7.04(m, 3
H, btp), 6.81(m, 3H, btp), 6.66(d, J=8.4Hz, 2H, -C 4 H , -OH), 6.38(d, J=8.4Hz, 2H, -C & H 4 -OH), 5.22(s,
1H, - ), 5.20(br, 1H, OH), 2.48(m, 2H, ), 2.31(m, 2H, ), 1.75(s, 3H, )
Calcd: C 55.80, H 3.57, N 3.42 (C 35 H 59 IrN ,0 35S 5)

Found: C 56.19, H 3.57, N 3.31

[Ir(btp),Cll, _ CH

Na,COy

|
o

DMT'

Ir (btp),[ {1- (OCH-Ph-Me)~acac) }

2 , Ir(btp) , [1-(OH-Ph-Me)-acac]
, Ir(btp) », [1-(MA-Ph-Me)-acac] .

, 20ml  Ir(btp) , [1-(OH-Ph-Me)-acac] 248mg(0.32mmol)

0.25ml(1.8mmol) 0.20mI(2.0mmol) , 1
, 20mi ,
( : / / =2:4:1( ) ,
, Ir(btp) » [1-(MA-Ph-Me)-acac] 180mg(0.20mmol)
64% .C,H N , 1H-NMR .

1 H-NMR(CDCI 5, ppm): & 8.42(d, J=5.4Hz, 1H, btp), 8.10(d, J=5.4Hz, 1H, btp), 7.65(m, 6H, btp), 7.1-6.7(m,

10H, ), 6.40(d, J=8.1Hz, 1H, btp), 6.27(d, J=8.1Hz, 1H, btp), 6.12(s, 1H, ), 5.71(s, 1H, ), 5.
19(s, 1H, - ), 2.51(m, 2H,C >, H ,), 2.39(m, 2H,C , H ,), 1.89(s, 3H, - ), 1.80(
s, 3H, - )

Calcd: C 56.93, H 3.75, N 3.16 (C 4, H 33 IfN ,0 4S )

Found: C 57.09, H 3.77, N 4.18
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Ir (btp),I {1~ (OH-Ph-Me}-acac) ] Ir(btp),[ {1~ (MA~Ph-Me)-acac)]

65 : {6-[4-(2- ) 1-2,4- Y 2«
2- ) ] UDX¢ , Ir(btp) , [1-(MOI-Ph-Me)-acac] )
, 64 Ir(btp) , [1-(OH-Ph-Me)-acac] 2-
( '‘Karenz MOI', Showa Denko K. K. , ‘MOlI' ) ,

Ir(btp) , [1-(MOI-Ph-Me)-acac]

, THF 10ml  Ir(btp) , [1-(OH-Ph-Me)-acac] 215mg(0.26mmol) BHT 4.0mg(0.18mmol)

, (1v) ( , DBTL )35mg  MOI 401mg(2.58mmol) ,
( : / / =5:10:1¢( ) .
, Ir(btp) , [1-(MOI-Ph-Me)-acac]

223mg(0.23mmol) . 87% .C,H N , 1TH-NMR
1 H-NMR(CDCI 5, ppm): 6 8.40(d, J=5.7Hz, 1H, btp), 8.12(d, J=5.1Hz, 1H, btp), 7.65(m, 6H, btp), 7.1-6.7(m,
10H, ), 6.25(d, J=8.4Hz, 1H, btp), 6.20(d, J=8.1Hz, 1H, btp), 6.16(s, 1H, ), 5.63(s, 1H, ), 5.
26(br-s, 1H, NH), 5.21(s, 1H, - ), 4.31(t, J=5.4Hz, 2H, N-C , H , -0), 3.59(t, J=5.4Hz, 2H,
N-C , H 4, -0), 2.55(m, 2H, C-C , H , -C), 2.34(m, 2H, C-C , H 4, -C), 1.98(s, 3H, - ), 1.76(s,
3H, - )

Calcd: C 55.54, H3.94, N4.32 (C 45 H 351N 30 ¢S )

Found: C 55.13, H 3.89, N 4.58

OH

H o]
OTrN\/\OJJ\(
o

THF

Ir(btp),I (]T-— (OH-Ph-Me) -acac) } Ir(btp),[{1-{MOI-Ph-Me) —acac)} ]

66 : [1-(2- ) -2,4- ] [2-(2- )
1 amy (-, Ir(otp) , [1-MOI--acac] )
(1) ) [Ir(btp) , CI] , ( 0514217
) (1-tert- )-2,4- (1-TBDMSO-2,4- ) , Ir(btp
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) > [1-OH-acac]

, DMF 15ml 1-TBDMSO-2,4- 310mg(1.35mmol) [Ir(btp) , CI] 5, 449mg(0.35
mmol) 137mg(1.29mmol) , 80 1 .
( : ) :
. THF 10ml
, -n- (n-Bu 4 NF) 1.0M THF 0.60ml(0.60mmol)
. 0.5 , .
( : / / 5:10:2( ) ) .
, Ir(btp) , [1-OH-acac] 360mg(0.49mmol)
71% .C,H N , 1H-NMR .

1 H-NMR(CDCI 5, ppm): & 8.40(d, J=5.4Hz, 1H, btp), 8.35(d, J=5.1Hz, 1H, btp), 7.79(m, 2H, btp), 7.63(m, 4H
, btp), 7.04(m, 4H, btp), 6.81(t, J=7.3Hz, 2H, btp), 6.20(t, J=6.8Hz, 2H, btp), 5.24(s, 1H, - )3
.89(dd, J=8.1, 5.1Hz, 1H, ~-CHH'-OH), 3.80(dd, J=8.1, 5.1Hz, 1H, ~CHH'-OH), 2.92(t, J=5.1Hz, 1H, OH), 1.83(

s, 3H, - )
Calcd: C51.15,H3.18, N3.85(C 33 H 53 IrN , 0 35S 3)

Found: C 51.41, H 3.36, N 3.49

el
4

[Ix(btp),Cl],

1) Na,CO,
2) n-Bu,NF

Ir (btp},{1l-0H-acac)

2 , Ir(btp) , [1-OH-acac] MOI Ir(btp) , [1-MOl-ac
ac]
, Ir(btp) , [1-OH-acac] 177mg, BHT 3.0mg(0.086mmol) DBTL 20mg(0.032mmol) THF 10ml
, MOI 100mg(0.64mmol) . 2 . ,
, ( : /
/ 10:20:3( ) ) .2
/ _20 I

Ir(btp) , [1-MOl-acac] 173mg(0.20mmol) 81% .C,H N

, 1 H-NMR
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1 H-NMR(CDCI 5, ppm): & 8.49(d, J=5.7Hz, 1H, btp), 8.40(d, J=5.4Hz, 1H, btp), 7.74(m, 2H, btp), 7.61(m, 4H

, btp), 7.03(m, 4H, btp), 6.80(m, 2H, btp), 6.21(m, 2H, btp), 6.06(s, 1H, ), 5.55(s, 1H, ), 5.31(s, 1
H, - ), 4.92(br-s, 1H, NH), 4.25(s, 2H, N-C(=0)-0-CH , -), 3.97(m, 2H, N-CH , -CH , -0
), 3.16(m, 2H, N-CH , -CH , -0), 1.91(s, 3H, CH 5 C(=CH , )-), 1.81(s, 3H, - )

Calcd: C 51.69, H 3.65, N 4.76 (C 3gH 3, IrN 30 ¢S )

Found: C 51.88, H 3.65, N 4.51

ey on o .
S o %T)KO/\, co

/

BHT, DBTI,
THF

Lx{btp), [ {1~ (OH-Ph-Me) -acac)]  Ir(btp),[(1l-(MOI-Ph-Me)-acac)]

67 : N- /Ir(btp) , [1-(StMe)-acac] ( , VCz-co-Ir(btp) , [1-(StMe)-acac]
)
Ir(btp) , [1-(StMe)-acac] N-
N- /Ir(btp) , [1-(StMe)-acac]
40ml  N- 1.55g(8.0mmol), Ir(btp) , [1-(StMe)-acac] 33mg(0.04mmol)  AIBN 13
mg(0.08mmol) , 1 . 80
, 8 . , 250ml
, 25mi . 250ml
, 60 12 , VCz-co-Ir(btp)
> [1-(StMe)-acac] 1.11g .7 , GPC ICP Ir
68~70
[1-(StMe)-acac] 64~66 67
7 , GPC ICP Ir
[ 7]
GPC Ir
(%) Mn Mw Mw/Mn  |(mol%)
67 VCz-co-Ir(btp) , [1-(StMe)-acac] 71 4500 |10800 |2.40 0.59
68 VCz-co-Ir(btp) , [1-(MA-Ph-Me)-acac] 73 4300 |10700 |2.52 0.81
69 VCz-co-Ir(btp) , [1-(MOI-Ph-Me)-acac] 58 4300 |10900 |2.55 0.89
70 VCz-co-Ir(btp) , [1-MOl-acac] 72 4400 |11800 |2.66 0.61

Mn:

Mw:
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71~74:
8 57~62
, 8 : 20V ( 4 )-
[ 8]
20V
V) (cd/m 2)
71 VCz-co-Ir(btp) , [1-(StMe)-acac] 70 9 420
72 VCz-co-Ir(btp) , [1-(MA-Ph-Me)-acac] 71 9 400
73 VCz-co-Ir(btp) , [1-(MOI-Ph-Me)-acac] 72 9 360
74 VCz-co-Ir(btp) , [1-MOl-acac] 73 9 390
75 : 2-(4- ) I ) {n( o |
r(4-MA-PPy) , (acac) )
(1) , (O ) (2-(4- ) )
(n( , [Ir(4-HO-PPy) , CI] > ) .
, 271 @ 4-HO-PPy 0.86g(5.0mmol) (nny
1.00g 2- o=3i( ) 40ml , 30
. , 6 . , , '
.5 , [Ir(4-HO-PPy) , CI] , 0.63g . 74%
.C,H N , L H-NMR .

1 H-NMR(DMSO-d ¢, ppm): & 9.66(d, 2H, J=5.9Hz), 9.38(d, 2H, J=5.7Hz), 8.0-7.9(m, 8H), 7.61(d, 2H, J=8.1
Hz), 7.54(d, 2H, J=8.4Hz), 7.38(dd, 2H, J=6.2, 6.2Hz), 7.26(dd, 2H, J=5.7, 5.7Hz), 6.33(dd, 2H, J=8.6, 2.4Hz),
6.28(dd, 2H, J=8.4, 2.4Hz), 5.67(d, 2H, J=2.2Hz), 5.12(d, 2H, J=2.4Hz)

Calcd: C 46.52, H 2.84, N 4.93

Found: C 46.66, H 2.89, N 4.90

OH N =
¥y
2Na,T - ! cl.
4 a; rCls :'HZO - HO I{r\/ ~_I:r oIl
> Z2-UHSAOE S HO
N I
[Ir{4-HO-PPy),C1],
(@) , (2-(4- ) X ) ame L ir
(4-HO-PPy) , (acac) )
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, [Ir(4-HO-PPy) , CI] , 227.2g(0.2mmol) 212.0g(2.0mmol) N,N- (
, DMF )20ml  2,4- 60.0mg(0.6mmol) , 80
2 . 50ml , , ,
, ( : : =5:95( )
. / , Ir(4-HO-PPy) , (acac)
152.0mg . 60% .C,H N , 1TH-NMR .

1 H-NMR(CDCI 5, ppm): & 8.35(d, 2H, J=5.7Hz), 7.7-7.6(m, 4H), 7.41(d, 2H, J=10.6Hz), 7.04(ddd, 2H, J=5.8,
5.8, 2.4Hz), 6.33(dd, 2H, J=8.4, 2.4Hz), 5.70(d, 2H, J=2.7Hz), 5.24(s, 1H), 1.78(s, 6H)

Calcd: C 51.34, H 3.67, N 4.43

Found: C 51.31, H 3.76, N 4.40

[1X(4-HO-PPy),Cl],

OH
Na,CO;
DME
Ir (4-HO-PPy), (acac)
3) , Ir(4-MA-PPy) , (acac)
THF 10ml  Ir(4-HO-PPy) , (acac) 63.2mg(0.1mmol) 2,6- -tert- -4- ( , BHT
) 0.1mg . 81.0mg(0.8mmol)
41.8mg(0.4mmol) , 2 . 100ml ,
, ( , : =2:98( ) .
/ , Ir(4-MA-PPy) , (acac) 65.3mg . 85% .C,H

N , 1LH-NMR
1 H-NMR(DMSO-d ¢ , ppm): & 8.38(d, 2H, J=5.7Hz), 8.15(d, 2H, J=8.6Hz), 7.95(m, 2H), 7.78(d, 2H, J=8.9Hz)
, 7.39(m, 2H), 6.61(dd, 2H, J=8.4, 2.4Hz), 6.09(s, 2H), 5.76(s, 2H), 5.71(d, 2H, J=2.4Hz), 5.27(s, 1H), 1.86(s,
3H), 1.73(s, 3H)

Calcd: C 54.75, H 4.07, N 3.65

Found: C 54.68, H 4.13, N 3.61
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CH,4
+ 2 H,C==C—Cc—C1

Ir {4-HO-FPy) »{acac)

Triethylamine
THF
Ir (4~-MA-~PPy), (acac)
76 : (2-(4-((2- ) ) ) )¢
) {mn( , Ir(4-MOI-PPy) , (acac) )
, Ir(4-MOI-PPy) , (acac)
, THF 10ml 75 Ir(4-HO-PPy) , (acac) 63.2mg(0.1mmol), BHT 0.2mg
(V) ( , DBTL ) 1.3mg . 2-
( 'Karenz MOI', Showa Denko K. K. , ‘MOl
) 62.0mg(0.4mmol) , 50 1 . 50mi
; ( : : =5:95( )) )
/ , Ir(4-MOI-PPy) , (acac) 73.5mg . 78%
C,H N 1 H-NMR .

1 H-NMR(DMSO-d ¢, ppm): & 8.37(d, 2H, J=5.9Hz), 8.1(d, 2H, J=7.8Hz), 7.93(dd, 2H, J=8.0, 8.0Hz), 7.70(d,
2H, J=8.6Hz), 7.64(t, 2H), 7.4(dd, 2H, J=6.3, 6.3Hz), 6.56(dd, 2H, J=8.2,2.3Hz), 6.02(s, 2H), 5.7-5.6(m, 4H), 5
.26(s, 1H), 4.06(t, 4H, J=5.4Hz), 3.3(m, 4H, H , O ), 1.85(s, 6H), 1.73(s, 6H)

Calcd: C 52.28, H 4.39, N 5.95

Found: C 52.22, H 4.47, N 5.86
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(|3H3
+ 2 Hzc=c—fi:}:'o—(c;12)2-»nco
MOT
Ix{ 4-HO-PPy), (acaq)
DBTT.,, BHT THF
CHj B3Co - CH CH,

I
¢ O—C—NH—(CH,) z*O"YC”CHZ

I -
H,C=C~C~0~{CHy) y HH~(70 I
I 5 0 0
O
Ir (4-MOI-PRy),(acac)
77 (2-(4-(4- ) ) X ) ame Ll
r(4-ST-PPy) , (acac) )
, Ir(4-ST-PPy) , (acac)
, DMF 10ml 75 Ir(4-HO-PPy) , (acac) 63.2mg(0.1mmol), BHT 0.2mg
138.2mg(1.0mmol) . 4- 61.0mg(0.4
mmol) , 80 6 . 50ml ,
( , : =5:95( ) . /
, Ir(4-ST-PPy) , (acac) 62.2mg . 2% .C,H N
1 H-NMR

1 H-NMR(DMSO-d ¢ , ppm): & 8.37(d, 2H, J=5.9Hz), 8.13(d, 2H, J=8.4Hz), 8.0- 7.9(m, 2H), 7.75(d, 2H, J=8.
9Hz), 7.5- 7.3(m, 10H), 6.73(m, 2H), 6.59(dd, 2H, J=8.2, 2.4Hz), 5.88(d, 2H, J=17.8Hz), 5.73(d, 2H, J=2.4Hz),
5.3-5.2(m, 7H), 1.78(s, 3H)

Calcd: C 62.55, H 4.55, N 3.24

Found: C 62.58, H 4.65, N 3.20
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2 H2C=CH—®—CH2"01

Ir (4-HO-PPY) 2 {acacg)

K,CO3 | DMF

CIr(4~ST-PPY), (acac)

78 : Ir(4-MA-PPy) , (acac) 2
1) , 2-(4- ) ( ,4-MA-PPy )
, 20ml 75 4-HO-PPy 3.42g(20.0mmol)
. 6.07g(60.0mmol) , 3.149(3
0.0mmol) , 2 . 100ml ,
, ( , ) . /
, 4-MA-PPy 4.16g . 87% .C,H N , 1H-NMR

1 H-NMR(CDCI 5, ppm): & 8.63(d, 1H, J=4.9Hz), 7.98(d, 2H, J=8.6Hz), 7.5-7.6(m, 2H), 7.2-7.1(m, 3H), 6.0
1(s, 1H), 5.53(s, 1H), 1.83(s, 3H)

Calcd: C 75.30, H 5.48, N 5.85

Found: C 75.26, H 5.53, N 5.79

oo
oH HpC=¢
g
CH E2/0gotel 0
+ H2C=c—ai-l;—cl -
7N o CH,C1,
P
Z N
L
(2) , M- ) (2-(4- )
) (¢, [r(4-MA-PPy) , CI] , ) .
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, 4—-MA-PPy 1.20g(5.0mmol)

40ml

4-MA-PPy) , CI] , 0.87g
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amn 1.00g 2- :
30 . , 6
.5 : [ir(
, 1 H-NMR .

=3:1( )

82% .C,H N

1 H-NMR(DMSO-d ¢ , ppm): & 9.64(d, 2H, J=5.7Hz), 9.37(d, 2H, J=5.7Hz), 8.2-8.1(m, 4H), 7.75(m, 4H), 7.6-
7.5(m, 8H), 6.56(m, 4H), 5.87(d, 2H, J=2.4Hz), 5.38(d, 2H, J=2.4Hz), 6.09(s, 2H), 6.03(s, 2H), 5.79(s, 2H), 5.7

4(s, 2H), 1.89(s, 6H), 1.87(s, 6H)
Calcd: C 51.17, H 3.44, N 3.98

Found: C 51.13, H 3.51, N 3.97

Gy
HpC=C
GO
O
Z2Na4IrClg*nH,0
4
2~ SAI0EZ
< N
)
N
N/
CHy : CH
i ' 73
H,C=C—C-0 : 0—C—C=CH,
] I[]
0 v 0
CH3 ir.. .~ CH
| ] " 1 K f 3
H,C=C~C-0 v 0—C~C=CH,
: ; 0
N /N I
# S
[Ixr(4-MA-PPy),Cl],
€)) , Ir(A-MA-PPy) , (acac)
, [Ir(4-MA-PPy) , CI] , 281.7mg(0.2mmol) 212.0mg(2.0mmol)
60.0mg(0.6mmol) . 80 2 .
: ( , : =2:98( )
/ , Ir(4-MA-PPy) , (acac) 221.1mg
C,H N , TH-NMR , 75
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CHy
HZC:C"’{E"'O
cHs
H2C=C—§—0
0
[Ir{4-MA-PPY},CLl],
CHy
H2C=C—9—O
Na2C03
- 2
DME
Ir{4-MA-PPY),(acac}
79 : N- /Ir(4-MA-PPy) , (acac) ( , VCz-co-Ir(4-MA-PPy) , (acac) )
Ir(4-MA-PPy) , (acac) N-
N- /Ir(4-MA-PPy) , (acac)
N- 966mg(5.0mmol), Ir(4-MA-PPy) , (acac) 38.4(0.05mmol)  AIBN 8.2mg(0.05mmol)
25ml , 1 . 80
, 8 . , 250ml
, 25ml . 250ml
, 60 12 , VCz-co-Ir(4-MA
-PPy) , (acac) 755mg .9 , GPC ICP Ir
. Ir(4-MA-PPy) , (acac) , N-
80~81
Ir(4-MA-PPy) , (acac) 76~77
79 .9 , GPC ICP Ir
[ 9]
GPC Ir
(%) Mn Mw Mw/Mn (mol%)
79 VCz-co-Ir(4-MA-PPy) , (acac) 75 7100 29100 4.10 1.09
80 VCz-co-Ir(4-MOI-PPy) , (acac) 72 6500 28300 4.35 1.07
81 VCz-co-Ir(4-ST-PPy) , (acac) 77 6600 30600 4.64 1.06
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Mn:
Mw:
82~84:
10 57~62
, , 15V 15V 240
( 4 )
4
(N- )(Tokyo Kasei Kogyo Co., Ltd. ) 19.5mg,
Lamansky, et al. Inorganic Chemistry, 40, 1704 (2001))
g 2-(4- )-5-(4-tert- )-1,3,4- (PBD)(Tokyo Kasei Kogyo Co., Ltd.
(Wako Pure Chemical Industries, Ltd. , ) 2970mg ,
, 82~84
. , , 15V 15v
10 ( 4 ).

10

(s.
1.5m

) 9.0mg
0.2

240

[ 10]
15V (cd/ )
V) 200
85 7 370 330
86 7 330 290
87 7 410 350
4 7 360 120
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(C-1), (D-1), (E-1), (F-21) (G-1)

(57)
1.
2.
1
3.
2 1 /1
4.
1
5.
2 4
6.
5 6
7.
6
8.
6
9.
2 4
10.
1 9
11.
10 , / /
12.
10
13.
10 , -
14.
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22
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

18

24

(C-1)
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28.
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29.
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(C-1)

;R 1 —R 21

(O-1)

(D-1)

(E-1)
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(E~-1)
X E R 1E R 2E R 3E
1~20 "R 4~R 19
1 1~20 )
30.
16 , (F-1)
(F-1)
X 1F 'y 1IF Z 1F
1~20
, 1
)
31.
16 , (G-1)
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