P 1243197
\’J’/
R i, 3. >
A
£ % (Q(/oc,z)72_/ 4

w8 \GIK W, HEB? Y, // Cc%%m
(V4L &M d AR B3 )

P
w Y 2 H 3 B F

i -

S Py T o

B .
T e P
% +| ORGANOMETALLIC LIGHT-EMITTING MATERIAL
1.28 % #A 2.8 B
# £| CHI-MING CHE WEI LU

3AL KT
MICHAEL CHI-WANG CHAN

3 #|12.3 ¥ ® PEOPLE’S REPUBLIC OF CHINA
3.32 B UNITED KINGDOM

= gg&aﬁ/\ . .
AHE 1Al L a B 2 B B4R ARRSHE
4 - 7| FLAT 5, 5/F, BLOCK A, PARKWAY COURT 4 PARK ROAD,
HONG KONG

2.5 B BT EA41IRTEBE
7/F, ROOM B 41 WESTERN STREET, HONG KONG
3AEBEREIBE & L HHKRTSE
9B FAIRVIEW COURT 75 POKFULAM ROAD, HONG
KONG

AR -
(% #) | THE UNIVERSITY OF HONG KONG

B  # &% HONG KONG

I

CPIEA M BT ko e x agk ek o g
EDUCATIONAL INSTITUTION POKFULAM ROAD HONG
KONG

HAILSON YU
-1 -

KRR R AP R KA E(CNS) ABLEK (210 X297 %)



1243197

W\
Y
k)
W
8

MK

X A

[ PCAa#:

A6
B6

KL @G ﬁi;fwl
B (B ) PHREAH PHEMH: E B/ A

£H 2001403 A 08 & 60/274,142

ﬁﬁﬁi%aﬁé%: %#H%:

4

A & kG

WA O 3 kAR 4HE

CEHR

AR RSN P 8B EAZE(CNS) ALK (210 X 297 %)



1243197

_E_\éf‘ﬂﬂéjéﬂﬂ(() )

Tt —XRS5MEEB-riL(2B-mA)AR - £EHFLET
= F o OLEDY A B M E X BB 2 B LHHELE - KF
s -k b (sa e A)A® - £ — AE T s F 0 OLEDT A
HEHB A BB B LB OER B mELRT
Eh-—ShEa8REnaRF - 25 LT EMNT
OLEDY Bl B Bl X Bz E A oG RE— &
bR A s T R2,2-Hak g 2 = ¥k B 4L AR A Az Y
R T o

E— T E A E RGP OLEDY A 4f 4 4 #l 5 % # Al
zBEAHHTEAGAIRIIKR KRR LR

£ FE=F 6% E(LEH) M=F10%k4B(2#
)  R-Ruyfi xSl B sEadwa -  @@fF K& ERAK
Ak FAARAERAFAFF AR LRAKEMRESR
B EE  KAKEEPHABROALRETEABRMAEAARZL
# R, Ti#&A(C=OR;s> A (CEC)RERA-KEMR
(it A W) nfa®Aa1-10 ARG Eaki 54 &
MK FERRZ(RA)B A

-10 -

A E R RSN & BB R AZE(CNS) A4 (210X 297 )



1243197

ﬁ_‘/ﬁ‘ﬁﬂj—‘iﬂf](7 )

g
s
z\g_

- BT FY  ZEALHHTHELEERES
A FiEm M % — BT b o T E LM A
e & A F & % s OLEDs °
B A ERA

B | OLEDsx% — #z & H # # -

B 24 & 422 TGAH % -

B 344 44152 TGAw 4 -

B 48 & 424 CHCLY #A298 K % 4h-T A & ik B 4 4
oo

B 54 & #1544k CHCLF #4298 Kz ¥ -7 A &4k B & 4
*

B 6 A& % % ¥ OLEDs= % ¥ %4 # -

BT7TA2% B B EH M2 LEEHBHEE TR LA
% TA-TRO-V)REALE-TR(B-V)# & &K LK
2 - TREAMS -

B8Rd%N B T H M2 HLEEHAIRLEITEAR
ECBR-BR(I-V)RELZ-TR(B-V)BH & AK LK
2 - TAEAE R -

BONA%N B EZTHOMIFLEHB I EEZETRLA
EBARA-ER(I-V)RELE-FR(B-V)# & A K L&

)

-11 -

A IRRJE M F BB RIZEECNS) AULAE(210 X 2972 5)



1243197

A By )

0l 3 )W

AEWH - BMERE - RAFRLBREAMFZIE AR
B # % & % OLEDs¥ = f& R -

LEH AR SM AL AR TIAEREHEFH

- Fl0keB(ABM)ZIRL B _ZHKRESY
I P
> B B B ey 5 ¢ & Bef K R
EHRELAE(TAL(CONN)EE =@z i B
kbR AVABSEF o @ERLE E -

A DR AELBAPU(I]) & SH =& & LR
#MZ [(CNAN)PH(II)] #& #8 44 & 4 T F A4E & 8 4% ((2) La, S. W

e

In

et al. Inorg. Chem. 38, 4046 (1999). (b) Cheung, T. C.; et al. J. Chem. Soc.,
Dalton Trans. 1645 (1996). (c) Lai S. W.; et. al. Organometallics 18, 3327
(1999). (d) Yip, J. H. K.; et al. Inorg. Chem. 39, 3537 (2000). (e) Neve, F.; et
al. Tnorg. Chem. 36, 6150 (1997)) - #& R %8 » w4 ¥ £ B &
Bovh i B8 & R E R B R LA EA“=530£800%*$E[§1
BFAvAHRESIEHORR TR LB-Z-RRERT
HRBOCMLCD A 2 B-2B-2-RERTH szMMLC'r)
o

AEHHRAERA MRS LT b Folld XK
W R AEEG o WEARTAMNEALERAKRT N 0 AK
PR LR A e
A2 & M

AN bR HKRELBAP(INF ARt i

-12-

A ik O R BB LR E(CNS) AdBLE (210 X 297204 )



1243197

ﬁ_“ﬁ‘aﬂéjtaﬂ(g )

Frftt e RERAATRARKE o & XIKRKILT P4

7% o
‘R
= H . N—P1—2=—R\
Ry~ —Pt—C! : TTN_4 /
{ |/ Cul, BN, CE;Cl,

N 7R

\ s

. :
: H—=—R,
Ry N—Pt—CI
‘% Cul, EgN, CHCly

A 4n1-14

454 15-16
AR FiERELM T
%1
B A 8 4 (Kohnke) 7 i % # = & 4 (C'NN) & 42 2

( Kronhnke, F. Synthesis 1 (1976)) © /A % # % ¥ ( Sonogashira) 7 i% &
# & #& 4 (Takahashi, S. et al. Synthesis 627 (1980)) - £ & #7 4%
(Constasable) & # T # #% Cl1- & {4z & # 4 [(C'N'N)
PtCl](Constable, E. C.; et al. J. Chem. Soc., Dalton Trans. 2251 (1992) and
443 (1990)) > PR B4t o4 g & Cu(l)-H #ix-HE LY R B &

B o Bl4e 0 #Cul(5% %) A[(CNN)PCIJ(0.33E £ F) »

Ktk (15 £ F)REGN(3 E ) E#» & R ACHCL30E )
KRZAREOY  BUBIRARAAANETRALATR
HI2/ 8 « SR B L-hAaB ABEEH Gl EeEFE(T
M ALOLCH,ClLtE & i d ) R/ K B — R T/ & & 4 @ &
AL o TR AERIF I & =21 B2 L RA:

13-

AR EFJEB NP BB LEECNS) AR (210 4297 45)



1243197

A7
7
B B (0 )
oM {4 4 4 H R A
HEERB K . FAB MS: 524 (M* +H) 523(M‘)
‘HNMR(300 MHz. CDCl,, 22 °C, TMS): 6 =9.02 (d, \HJ=
— 5.3 Hz), 794 (4 1H, /= 7.8 Hz), 7.87 (d, IH, /= 7.4 Hz), 7.82
1 T o (4. 1H, J=B.0Hz), 7.68 (. 1H.J = 3.0 Hz), 7.51 (& L /=77
/N Hz),745(t,m./ 7.5 Hz), 7.41 (d, IH. J = 8.1 H2);7.21-(d,
- IH,J=72H2),7.15 (. 1H, /= 74Hz),702(t.11’LJ-
Hz).027(s 9H). '
*,1 @_ﬁé a2k FAB MS: 528 (M' + H), 527 [}
2 'H NMR (300 MHz, CDC,, 22°C, TMS): 8=9.15 (4, 1H, J=
—_ 4.3 H2),7.97 (m, 2H), 7.85 (4. H, J=8.1Hz), .75 1H.J=
T C> 8.0:Hz), 7.55 (m, 3H), 7.48 (m, 2H), 7.31 (m 31{),717(:,214
7N J= 701-11),705(!, 1H,J=7.4 H2).

- 14 -

At A R N P BB R AR A (CNS) AL (210 € 297 22 4 )

o



1243197

A7
B7
B HREA ()
pear sk S K TAB MS: 542 (M' + H), 541

(M); 'H NMR (300 MHz, CDC},, 22 °C, TMS): § = 9.07 (d:
|H, J= 4.3 Hz), 792 (m, 2H), 782 (d, 1H, /= 7.8 H2). 769 (1,
\H, /= 8.0 Hz), 7.53 (d. 1H, /=73 Hz), 7.43 (m, 4H). 7.27 (d,
\H, /=63 Hz), 7.15 (t, K, J= 7.3 Hz), .10 (4, 2H, /= 79
Hz), 7.02 (¢ 1H, J= 7.5 Hz), 2.35 (s, 3H).

4r @u- 2 4k FAB MS: 358 (M" + H), 557 M7 H
NMR (300 MHz. CDCL, 22 °C, TMS): 8= 9.12 (¢ 1H,J=5.2
Hz), 7.95 (m, 2H), 7.83 (4, 1H, /= 7.9 Hz), 772 (4 1}, J=8.0
Hz), 7.50(m, 3H), 7.49 (&, 2H, /= 8.8 Hz), 7.30 (¢, 1H, J=66
Hz), 7.16 (¢, 1H, J= 7.4 Hz), 7.03 (1, 2H, /= 7.4 H2), 6.84 (4,
2H, 7= 8.8 Hz), 382 (5. 3HD).

Mgk SR TAB MS: 562 M*); 'HNMR.
(BOOMHZ,CDCI,. 22°C, TMS): 3 =9.05 (4, 1H, J=51Hz),
7.94 (6 iH, /=18 Hz), .87 (4, 1H, /= 7. 5 Hz), 7.81(d, 14,7
=7.9Hz), 7.71 (1 1M, J= 8.0 Hz), 7.52 (. lH,J-77Hz),
7.46 (m; 2H), 7.45 (d, 1K, J=8.5 Hz), .27 (d, 11-1,J=42Hz),
7.23 (d,2H, J=8.8 Hz), 7.15 (¢, 1H, J= 7.4 Hz), 7.03 (414, 7
=7.4H2).

BakamR FAB Ms: 546 (M" + H), 545 (M'); THNMR
(300MH:, CDCl;, 22°C, TMS): §=9.12 (¢, 1H, J=5.2Hz),
797(:,11'!.J='79Plz),792(d 1H, J= 7.6 Hz), 7.84(d, 1H.J
=8.0 Hz), 7.74 (1, 1H, J=8.0 Hz), 7.56-7.47 (m, SH), 732 (d,
1H,J=7.6H2),7.17 1, 1H, J=7.4 H), 7.05 (1, 1H, /= 7.5
Hz), 698 (pseudo-t, 2H, /=77 Hx).

Py @za ey FAB MS: §73 (M + B), 372.(M): -
'H NMR (300 MHz, d-DMSO, 22 °C, TMS): §=3.98(d, 1H,J
=4SHz) 8.48 (d, 1H, /= 8.0 Hz), 8.32 (t, 1H, J=8.0H2),
820 (d, 1H, /= 7.4 Hz), 8.14 (4, 2H, /= 8.8 Hz), 81116 1K, J
= 8.0 H2), 7.99 (4 1H, /= 7.8 Ha), 7.83 (& 1H, /= 1.5H2),
7.68 (4, 1H, J= 7.1 Hz), 7.62 (d, 18, /= 7.4 H2), 7.58 (d. 2H,J
=8.9 Hz), 7.11 (1, JH, J = 7.3 Hz), 7.05 (&, 1H, /=73 H2).
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A &‘Bﬂﬁﬁﬂf]( 12

Py FABMS. 534 (M- + H), 533 (M"); 'H NMR
(300 MHz, d-DMSO0, 22 °C, TMS):  =8.94 (d, 1H.J=5.1,
Hz), 8.46 (d, 1H, J=7.9 Hz), 8.30 (4, 1H, J=78Hz).817(1
IH, /= 7.6 Hz), 8.08 (1, 2H, J= 7.9 Hz), 7.96 (d, 1K, /=79
Hz), 7.84 (1, 1H, J=6.4 Hz), 7.66 (d, 1H, J = 6.2 Hz), 7.59 (d.

1H,J=7.4Hz), 7.2 (4, 1H, /=49 Hz), T.10 (& 1H, /=73

Hz), 7.03 (t, 1H, J=7.3 H2), 6.97-6.92 (m, 2H).

EmAp A TABVS 64O TH), Q300N

» "H NMR (300 MHz, d-DMSO0, 22 °C, TMS): 8= 8.99 (4, 1H,J

= 4.8 Hz), 8.68 (d, 1H, /= 8.0 12), .50 (s, 1H), 832(t,1H,J

= 7.7 Hz), 8.24 (s, 1H), 8.08-8.05 (m, 2H), 7.84-7.78 (m, 2HD),

7.70 (4, 1H, J =19 Hz), .61-7.55 (m, 3H), 7.36 (4, 1, /=
7.2 Hz), 7.26 t, 1H, J= 7.6 Hz), 7.17-7.01 (m, 3H).

10

@g 8 gk FAB MS: 614 (O + H), 613 (VO
H NMR (300 MHz, CDCl,, 22°C, TMS): 8=8.90 (4, 1H, /=

|54 H2),7.99 (4 1B, J=17.5He). 7.90 (¢, 1H. J= 80Hz).7 76
(d, 18,7 = 6.2 Hz), 7.60-7.57 (m, 3H), 7.40-7.31 (m, 43)_. 726 |
1 (4, 1H, J=6.1 Hz), 7.03-6.98 (m, 2H), 2.48 (5, 3H), 0.33 (s,

9H).:.

11

PPy FAD MS: 618 (V- + 5, 617 (M
'H NMR (300 MHz, 4,-DMSO0, 22 °C, TMS): § = 9.04 (d. 1H,J
= 5.0 Hz), 8.69(d, 1H, /= 7.9 Hz), 8.50 (s, 1H), .34 (4 1H,J
=7.7Hz), 824 (s, 1H), 8.0! (d, 2H, J= 7.5 Hz), 7.84-7.74 (m,
3H), 7.40-7.30 (m, 4H), 7.30 (1, 2H, J = 7.5 Hz), 7.18-7.06 (m,
3H),:2.40 (s, 3H).

-16 -
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A~ BEAHES (
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12

4r &, 5 4% FAB MS: 632 (M7 + H), 631 (M"); 'HNMR (300
MHz, d-DMSO, 22 °C, TMS): 5 = 9.05 (d, 1 H, /= 4.9 Hz),
8.56 (d, 1H, J= 8.0 Hz), 8.34 (s. 1H), 8.20 (v, 1H, /=79 Ha),
8.00 (s, 1H), 7.85 (d, 2H, J = 8.1 Hz), 7.76-7 .68 (m, 2H), 7.62
(4, 1H, J=8.2 Hz), .31 (d, 2H, J = 8.1 Hz), 7.25 (d, 2H. /=

| 3.0 Hz), 7.07-6.97 (m, 4H), 2.39 (s, 3H), 2.28 (s, IH).

13

B SR FAB MS. 634 (M + H), 633 M)
TH NMR (300 MHz, d-DMSO, 22 °C, TMS): § = 9.00 (d.1H, J
=4.9 Hz), 8.69 (4, 1H, /= 8.1 Hz), 8.48 (s, IH), 832 (% 1H,J
=17.9 Hz), 8.26 (s, 1H), 8.08 (d, 2H, J = 8.8 Hz), 8.06—7,3-_13 (m,

2H), 7.72 (4, 1H, J=7.1 Hz), 7.35 (4, 2H, J=7.1 H2), 726 (%,

'2H,J=7.6 Hz), 7.16-7.04 (m, SH), 3.84 (s, 3H).

‘14

Eegashk . FAB MS: 638 (f); 'H NMR:(300
MHz; de-DMSO0, 22 °C, TMS): 5 = 8.99 (broad, 1H), 8.64:(d,
1H, J=7.7 Hz), 8.47 (s, 1H), 8.31 (t, 1H, J= 7.6 Hz), 821 (s, -
1H), 8.09 (d, 2H, J = 8.1 Hz), 7.82-7.68 (m, 3H), 7.62 (d; 2H,
=8.2Hz), 7.38 (4, 2H, J= 7.2 Hz), .28 (1, 2H, /= 1.3 Ha),

718t 1H, J =7.0 Hz), 7.08-7.03 (m, 2H).

15

1F 4t FAB MS: 534 (M* + H), 533 M"; 1W
(300 MHz, d-DMSO, 22 °C, TMS): & = 9.01 {d, 1H,J=5.0
Hz), 8.46 (d, 1H, J= 8.2 Hz), 8.35 (¢, 1H, J=7.9 Hz), .02 (4,
1H,J= 7.6 Hz), 7.96 (¢, 1H, J= 7.8 Hz), 7.85 (t, 1H,J=6.4

1 820,773 @ T, /= 4.9 H2), 7756 (3, 14, /= 7.3 Hz), 7.38 (d,

2H, J=7.0 Hz), 7.29 (¢, 2H, J= 7.6 Hz), 7.17 (& 1H, J=7.3
Hz), 7.11 (4, 1H, J = 4.6 Hz).

16

=4 FABMS: 548 (M + H), 547 (M"); 'HNMR
(300 MHz, d-DMSO, 22 °C, TMS): § = 9.03 (d, 1H, J=5.2
Hz), 8.47 (d, 111, /=8.2 Hz), 8.34 (t, 1H, /=17.2Hz), 802 (4,
1H, /= 7.9 H2),7.96 (1, 1H, J=7.7 Hz), 7.86 (t, 1H, S=6.3
Hz),7.73 (d. IH, J= 4.9 Hz), 7.56 (d, 1H, J="7.6 H2),7.26 (4,
2H, J=17.9Hz),7.13 (d, IH, J= 4.6 Hz), 7.11 (d, 2H, /= 7.9
Hz), 2.30 (s, 3H).
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&~ BEAHHA (

s )

# oA K] RAL B4
MLCT#/ & K(e/EF K R [Aax/BR(To/us; o)
1 427(5490),450(sh,4920),505(sh,430) 570(0.31;0.041)
2 434(5180),455(4940),510(sh,470) 582(0.39;0.037)
3 440(5090),465(sh,4950),515(sh,1190) 600(0.17;0.019)
4 440(4200),460(sh,4220),520(sh,1570) 630
5 432(8670),455(sh,8310),515(sh,720) 598(0.53;0.076)
6 433(4880),453(sh,4760),515(sh,640) 585(0.33;0.033)
7 415(sh,12930),510(sh,540) 560(0.93;0.077)
15 436(4970),460(sh,4490),515(sh,460) 615(1.02;0.029),660(sh)
16 442(5010),465(sh,4800),520(sh,670) 616(0.91;0.025),660(sh)

%11

EE A A Y AE28KAL R ACHCLE R IKE - B4
SR HELSMLAEISETHEARKRE S LE - KB H
MBI BEETLERAERAENRIBEETRTH KR
F M B £ S 2L OLEDs ¥ A 45 £ 4t & & #% 4 & -
HBEARXE

R ABERAH O EET G AFH K PSTLee# 42 # 15 (Prof.
S.T. Lee of City University of Hong Kong) * £ £ # B 6 /f -+ Z # #

BEHEH-

T H 6,4 L iiPtéds S RIS = H #% B ¥ A & T # » ITO
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W R (R B

HAFE=F16% T E(LEHR) M=5%F10%k2 B #(

) R-Ryfa o 5l B 2 A b & - 8 & ik 8RK
R FAREBRAGSAFARZH LRAKKAMRES
HEE KEEAPAZRAGOLHATHARMMAE R
ﬁoRm$W§a«E£mﬁ»&mvuxﬂnﬁiﬁsﬁéﬁ
(it £ B) nfaEAa1-10 ARFEAKE - F A5~ &

BREKFEAR=Z(E)F X

EXEAHZ (BAZLH

wherem E = Group 16 elements (mcludmg sulphur); M = Group 10 metal
(mcludmg platinum); R,—R,, are each mdependently selected from the group
consisting of hydrogen; halogen; alkyl; substituted alkyl; aryl; substituted aryl, WIth ’
subsutuents selected from the group consisting of halogen, lower alkyl and
.recogmzed donor and acceptor groups. R, can also be selected from (C=C),R,,, where
(C= C) represents a carbon~carbon tripie bond (acetyhdc group), 1 is selected from 1 to 10,
and R, is selected from alkyl, aryl, substituted aryl, and tri(alkyl)silyl.
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