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Abstract : Diphosphine dinuclear gold(I) complexes were synthesized from the reaction
of  bridged diphosphines’_ and gold ions. As a bridged diphosphine,
1,Z-bis(diphenylphosphino)methane {dppm) or 1,1°-Bis(diphenylphosphino) ferrocene (dppf)
was introduced. As anionic ligands, Cl was first coordinated to Au, resulting in
(diphosphine){AuCl);. Then, the ligand, SPh, was substituted for Cl in the chloride complex
to give (diphosphine)(AuSPh),. As a result, three digold complexes, (dppm)(AuCl): (I),
(dppf)(AuCl)2 (II), and (dppf)(AuSPh), (III) were prepared in this study. The thermal
properties were investigated at first hand to confirm that the gold complexes were in fact
formed. The digold complexes were decomposed above 200C while the ligand, dppm or
dppf, melts under 180°C. The photoluminescence (PL) spectra of the spin—coated thin films
showed the maximum peak at 590, 595, and 540nm for the complex, I, H, and I,
respectively. These complexes were found to give the orange color phosphorescence.
Therefore, these digold complexes can be candidates for orange-red phosphorescent
materials in organic electroluminescent devices (OELD). Further studies on application of
the complexes as a dopant in an emitting layer are in progress in our laboratory.

Keywords : diphosphine digold complex, phosphorescence, efficiency, OLED.

- 103 -



2 A&z - &9A -8

.M

AW Hg txEHel2A 43 I ¢l
v #7 A7g3 AHOELD)E AL 7§,
A7gR, ARy, JAotd € Mg §yg&
T 2o FAHE AUnz EA AHE3E 9%
A7zt @A APHT Y Fokold1-4]
19873 ©l= I=H(Kodak) 3Ale)l =(Tang)el
g33x 9 ARFEE5E202 AIWE, AFFEE
o2 TPDE AH4% 54 4% HF 2A/E 7
B3 olgils], nHE, nEE, 281 A
Z3E& 31 H(red, R), =(green, G), A(blue,
BME E3% & s AEF A g x
Yol AFHx YuHe] 22k AAA 29
W&o AlgEE dFAE WP & Ad
Moz A ¥ B2 T ojgtrd oA
& AFEe AANE AESL AEEH2 9FHY
Bgo| ATt wPo] Yojuhr] wjEolrh

e o] BAE FEsA UAF EFL
=95ty dFFa A5 AU eHE ' o
ol gfto 2 M WL AEEL WYIHHoR
100%7HA F7AAE & AEE = A77 =
Aoz s AAHR Yok PIFY F&
(Thompson)® ¥ #&E (Forrest)?} o1 &
T d#dgE ¥ 5 ge Ilppyks EE
PHOEP)E w3 3d] =33d =4 g A g
Faate] &S T A wolud ALY 7]
e AFego ol d AR o] &L WIHE
A2 FEHo TPE FEL ARFoEZN F
F49 BFAHYU L-S AEHY AT HFH
o} 4& FulslslE Aol

olo] B AT M7|AF Axte] &7
8 B3z A2 FEEE HHY AAMNE
MEetnat ot 54 4502 L-S AEY
o] 7ZaEe dAHE FEEHY AuDE AHE3
o AdFa 4F3 Alojd A A (SC,
Inter- System Crossing)& #E#o24 4F
% ol Fdgslnx s ¥, F MY
Auwl HiSiE F dE dojlxadg HUSE
gl o] HEBE FAFoZHA Au-Au Ale]d
Ao} 2e ol Iy Ztz WF WP F
Ag v, oFFAG.

BEN LS

2.4 d

2.1, ik A Wy

A|ES AldrichAle] AES 7Yt o o]
Aol HA BAYE AXNR ¢ 2HZE AL
t} o] Ao Algd LujEL EFO2H,
tAb, Fisher T+ AldrichAll A #3ch
ZEE7 YU=EY He=FHL& MEL-TELPI
FAE AHE3te] FHson, PL 2¥EgE
Perkin Elmer LS50BE 4§38 233t}
'H NMR& Bruker-200 MHz spe- ctrometer
ALg st ¥28-22 FE9 @4 WL
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2.2. (dppm)(AuCl)2 (NS &4 U &l

100mg®l AuCl€ toluene (10mL)el Wi
sonicationAl# %< thg, 79 (CHahSE #
7vsta, A stolA 5A Fe Ao FATh T
¢t sl 9B AARG ARHoz FAHE
(Me:S)AUCIE 24 CHChOl =< ¥, CHChol
=< dppm (05 2%, 0.080g) €47 H1 54
v B9 AoiFEQdY, oAl #AdElo BulE Al
Asta Ax=AAH FH49 (dppmI(AuCh& &
itk mp. > 250T. PL(solid, spin coated) 590
nm. 'H NMR(200MHz, ppm): 84.7(t, 2H,
CHy), 7.8-8.2 (m, 20H, Ph-H's).

2.3. (dppf)(AuCh2 (IS #tM U &l
1:1 889 HO/™a& chloroauric acid
tetrahydrate (HAuCL)E £3A712, d&&
of o] Mojerie]ZFelE (Thiodiglycol,
CHO:8)E =91 £948 g & 30 ¥5<
0ColA AolFAr), o EF & 05 TH2
1,1'-Bis(diphenylphosphino)ferrocene  (dppf)7}
ol U CHCl 298 HWa A B 42
oA AolFch W Az YAY AHAE A
2n %38 §F CHLL/CHLNAA AdAso
AAstGct o) AL AT Fo LHAA FF
A A4 el (dppf)(AuCl)y DS JATH
mp. 240C(dec.). PL (solid, spin coated) 535
nm. 'H NMR (200MHz, ppm): 64.3, 48 (br.
s, 2H each, Cp-H), 7.5-7.8 (m, 20H, Ph-H's).

_104_



Vol. 19, No. 2 (2002)

2.4. (dppf)(AuSPh)z (111)2] B8 N &Ll

23 thiophenol (HSPh)® KOH& W&ol
A F3#AA KSPhE 42 thg, 2 G 3
3l o] gol & WEE 4L ol ES &3
o] e (dppf(AuCl; & A3 Hrig
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CHCly/Etherell 41 AdA 3t GAstah <]
IAE T Fol HoA =N EY YeH
(dppf)(AuSPh); (IIDHE LAtk mp. 206°C
{(dec.). PL(solid, spin coated) 540 nm. 'H
NMR(200MHz, ppm): 642, 47 (br. s, 2H
each, Cp-H), 7.5-7.8 (m, 20H, Ph-H’s).
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Fig. 1. The reaction scheme for synthesis of

(dppm)(AuCl)2 (I).
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Fig. 2. The reaction scheme for synthesis of
(dppD)(AuClh (ID).
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Fig. 3. The reaction scheme for synthesis of
(dppf)(AuSPh); (II).

o] #Ee 'H NMRE I F%7} £ o
gatA HA=HNUG. AE 1& dFAAE A8 ¥
CHz9] Alz1gdol 47 ppmollA YElston, ol
of EAste A(P)l 93 triplet® & splitting
d AE & F U FHE O9 3, s
dppfe AlelZFzAEYd nA(Cp)d 27t
43, 48 ppmolA #T|EHYew, AE Oie
Cp-H7} 42, 4.7 ppmoiA e, wiel=A] ¢
2 =9 Azl 39, 42 ppmdl Hl3lo
Fe G ZoZ olFE AT HAY & U

gH, olgA HAHE EF= FEE A7 A7
Q3 4xe HY AR ALY EHoZ ol
o LY AL dolvrz Y. 23 =
Hyog wuhg PHE = FEe Pug
(photoluminescence, PL) ~2¥MEH & &A% &
o AE 19 Hof W3 A E 590 nmolA
VEb L, AHE 9] A $oE 595 nmolA o)
W Hark 2AEHUY £ ol s
Cl B4l SPh7l w9l #E Hie) #Ho 24 o
e o @53l 540 nmolAl yeigd. o
g9 PL 29EYE UV-Vis §5 2¥EY
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Fig. 4. UV/vis absorption and PL chara-
cteristics of (dppm)(AuCl): (I).
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Fig. 5. UV/vis absorption and PL chara-
cteristics of (dppf)(AuCh. (II).
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Fig. 6. UV/vis absorption and PL chara-
cteristics of (dppf)(AuSPh). (III).
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Fig. 7. The typical electroluminescence

mechanism using a phosphor.
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