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Synthesis and Light-physical Property of a New Cyclometalated Ruthenium Complex
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Abstract: A new cyclometalated ruthenium complex was synthesized from 2,4-difluorobenzeneboronic
acid, 4,4'-dibromo-2,2'-bipyridine and cis-bis-(2,2'-bipyridine)dichlororuthenium(Il) dehydrate. The
complex was characterized by element analysis, IR spectra, 'H-NMR and mass spectrometry. Its UV-Vis
absorption and photoluminescence was measured. The data showed that an introduction of the
2,4-difluoro-phenyl substituent into the 4,4'-site of 2,2'-bipyridine would alter metal-to-ligand charge
transfer (MLCT) transition, leading to a significant red shift of the photoluminescence spectra (A,x) from
590 to 613 nm. The cyclometalated ruthenium complex, as evidenced by TG measurements, has good
thermo- stability and the decomposition temperature is up to 356°C.

Key words: ruthenium complexes; 2,2'-bipyridine; synthesis; light-physical property; thermo-stability

H Pl K 6 8% 1 (organic  light-emitting 7= R DL AT HLAL AT NSRS, dERIEAE
diodes, OLEDS){”E?'Q%JT*RE’Hsz)i'f'z?%%(ﬂat panel NG, HARCEUE NS LA EROE, PRI,

display, FPD)H L LR, {5 R8N, HAR
S5 I IS — R R RNV T, g e
OLEDs Hi#P Bl IT K Id 22 & 1 1 2 i AL B AT 78 #R IR
SIEAZHRIEY. BT OLEDs Mk i E
B RICEMRL, Bl A6 B oR K B R
HE, fE=Jd g nAn bR,
EARZEREEYT, TeREaYEA R
potdREN, BEN =556, BalbbiE
Wk HIH: 2016-09-09

EETIH
HfEE F N, B, WEITREW, SRO5m:

R 46 = S e R (R 20 B AR i R I
B AR HEAT 21 . SRR R, AfRT
LIPS 215 PR R4 57 SR B A, AT a2 3L
TERRIEM B % OLEDs #fFMFRE., Fit, H
AR ET <8 BC S RN BT L B R R
FEIZ R F AR el sk
A A

ARSCWETE T — Mo R TR g R AT S

LA B BEA RAH G EBIH (20151B019). U TTRHEHFRIT H (2016-1-G-03331).
FEBAEIEYIN S T . E-mail: 478425753@qq.com

MERIEE: WP, B, SRR, BT fZ‘ﬁ A& B MRS K. E-mail: changgiaowen@126.com



64 " A A

38 %

FR FERHAARENE . B AN-IRSCRI 1 4
PEEPEREHEAT IS, W FEHAT R RO R AT 4T 1

1 SEK#E

1.1 5 S5EE

- —(2,2'- B e ) - — 5 KA %7 (Ru(bpy).Cly,
o(Ru)=49%). VU(=ZKH:05)HE((PA(PPhs),s AR,
PN R BHIRAT]), 2,4- FAMRAR., 1t
WP B RECE R A F]), NHEBHR Y (KPFg, Alfa
Aesar), 4,4'-JR-22"-BLIENE(98%, FE BT REHMRLL
TIERAR), HR Amek. —&F b HEE.
LBEAR., PUBete TR AR AR), ETE(AR.,
BT AL2RF ), TKBBRA(AR., RETL
).

DRX-500 #% fi 4 #% 4% (1% [E Bruker) A T
'H-NMR #fE, TMS AW4r, CDCl; 8, DMSO-Dg
{E¥% . FH FTS-135 BUZLAMEREAY (3€ [E Bio-rad) LA

Br:

KBr JE 5 #I8E, 75 400~4000 cm™ [X ) 3#E47 41 38 0 7
2L AN . EST-MS SKH ATI-QSTAR Jiii {3 (=
Bruken)ll € . JEYIEEPERRIIEAE U-3900 B 4hn]
366 A (3 E Varian) AT E-7000 2¢5% 4366
FEiH(H 4 Hitachi)i#t{7. JGE 4 #1H VARIO EL Jt
EOMAX (T E Elementar)Jll € . #FaE M STA
409 PC/PG TG-DTA [R5 #4 HrA (4 [ Netzsch)ill
JE TG M2k, e NS, FHEEZE 10°C/min,
Z N 0-AlL 050 RE-52A Jig#4 26 KA (B 284
AR )Y FIRCHEE (AL R 4E 7R A =) A T6 sl
T
1.2 AREEL

EIT Suzuki fBEES N, PL 2,4- S RTIFR (4,4
TUOR-2,2- R R JEORE, TERRIENE 1) 4,447 F 5
A 2,4-ZRRERIEHR] & R NAN LA 4,4-—(2,4-
TOHRARER)-2,2- BRI E s HETT S Ru(bpy).Cly KL,
A REVR YA S T RS SR A . A%
ek 1 fios.

X
F |
2N K,C0s, Pd(PPhs), F =N
F BOH), + —
Z toluene, H,O F Z IN

Br\

Ru(bpy)2C12 KPF¢

>
n-butanol, 24 h

2+

2PFg

Bl 1 EEYKEHEEL Fig.l Synthetic route of the complex

1.3 4,4-Z(2,4-ZFAFH)-2,2"-BRILIE F-A B

FREL 4,4'-—-2,2'-FKIERE(3.45 g, 11 mmol).
2,4- " FIENIER(3.82 g, 24.2 mmol). K,CO5(3.04 g,
22 mmol). PY(=FIHERE)HL0.76 g, 0.66 mmol) T —
FORIEH, A 80 mL H 2K, 20 mL X T /K, &
SR 3 K, AR, INEEI 36 ho 15
bR MG, AEEER, KAV 3 K, 5,
HHLAHTEAK MgSO, T4 IR EH R, TR
YIS H CHLCly BL45 & A im Bk ek 2 A3 Ak
FARFEH 1.9 g, 72K 26.4%.

1.4 H&RETEEESWHIE K

HURR 4,4'- (2,4~ 50 R E) -2, 2 - BRI RE(0.73 g,
1.89 mmol). Ru(bpy),Cl, (0.77 g, 1.57 mmol) T [ i
B, N 40 mL 1E T EE, In#REE N 24 he
VR RS, TRFERIERG, KRR =Y
W OEWEE, I8, JEBEINE] KPF, FIMHIAIK
T, I IRIEETTE, A K. ZERBE T
H CH,Cl, FZIR LB TR A 7 45 b AS 40t [
RERLIR =) 1.1 g P25 73%.



%2 30 F NS UM SRR AV S AV YRR I 65

2 ZRE5vrw TEESEMEMEANN 50.82%. 2.84%F1 8.47%,
5B C H AN 0 R F S5 8(50.74%-
2.1 fTEAMHIRAE 2.88%K1 8.42%)FF &1Ll o
2.1.1 JTESHr 2.1.2 4N
i3 = e & A T 708, € H Al N K 2 Fros TS = £ b,
100
80 '
Ly
607 g 3
2 3 8 =
™
g 204
=
04
20 ®
3500 3000 2500 2000 1500 1000 500
Wavenumbers/cm’!

B 2 &Rt Fig.2 IR spectra of the synthetic product
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B 3 BN BRIERE @M R i (D) Fig.3 '"H-NMR spectra (a) and mass spectra (b) of the synthetic product
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Fig.5 Photoluminescence spectra of the complex in CH,Cl,
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