http://www.hxtb.org B2 2004 46 5B 67 % w86

(TERFE TR AML TSt AT Bl 200237)

WA BT B, AT R B A R 45 R 1 T TG & ) (BCPD)y(Phen) A1 25 LE #)
Eu(BPPD);(Phen)o HCAA A AN XS FR (14 B- — BRI 2 JEMNK,  LATE AN XS R 14 B- 1] 114 T 44¢ v 208 o 432 2
AEAb, TR BAT IR AT BE M 5L Tl U 4 B IS P 1 R R 2T I AR R Th B4 1 R
ARG AR S R [, #6 S ILHBR RO, BRRIGIEAAE 613nm b, 7 H s
TR o WFSURIIERCAA T 5 AR R S REAL IR 00, HATREE RER N, K 2E Forster gk
e . 55 WY BuBPPD)y(Phen)f Lk, LAY BEu(BCPD),(Phen)) [l 44 K& ik K 5% 5.7 £i5 o

PRI HHRCEY) ROGHRE e

Efficient Emission from Ligand-dendron
Functionalized Europium Complexes
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Abstract Novel dendron-like europium complexes Eu(BPPD),;(Phen) and Eu(BCPD),(Phen),
whose ligands contain unsymmetrical diphenyl B-diketone and phenanthroline, have been synthesized.
The structure characteristic is that the carrier transporting carbazole units are incorporated into the
ligands via dendron functionalization. The two complexes exhibit strong red-light luminescence with
narrow half-peak-width located at 613nm in solid state or solution. Furthermore, comparing to the
reference complex Eu(BPPD);(Phen), the solid state luminance intensity of Eu(BCPD);(Phen) is
increased by 5.7 times, which can be attributed to the light-harvesting antenna effect of carbazole units
and Forster singlet energy transfer.
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Fig.1 Synthetic routes of target complex Eu(BCPD),(Phen) and reference compound Eu(BPPD),(Phen)

1.2 (3-[3°.5- ( )y () 13- K ) (IID[Eu(BPPD),(Phen)]

1.2.1 3,5- “(FEI)ERRT RS K 78 100mL = BT, SE/EMA 3,5- - FRHEAE IR i
5 (2.0g, 11.9mmol). “F5((3g, 23.8mmol). JL/KHKFREH(3.3g, 23.9mmol). fL{LH1(0.9g)FITH
fid(S0mL), ARG . KB 48h JGAH], KRG RNVIET, Kk, ouE, TERIED.
FHTC/K LB T 45 A5 (077 5 2.5g, WHR 95%. 'H NMR (500MHz, CDCl,), §:3.90 (s, 3H, OCHj),
5.07 (s, 4H, PhCH,0), 6.81 (t, 1H, J = 2.3Hz, Ph-H), 7.30 (d, 2H, J = 2.2Hz, Ph-H), 7.34 (t, 2H, J =
7.1Hz, Ph-H), 7.39 (t, 4H, J =7.3Hz, Ph-H), 7.43 (d, 4H, J = 7.2Hz, Ph-H).
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1.2.2 WA 3-[37,57- (AL A HE]-1-CRE I N BE-1,3- Bi(BPPD) WA E  FREUAE . [7(0.25g,
2.1mmol). 3,5- ~(FAIE)E TR T EE(1.20g, 3.44mmol). 60%FI% 1L 84(0.2g, 5.00mmol). T4
ff) THF(S0mL), BGEBENB TR 100mL = DR, SRGMME 60, fRiE 90h J5ia4l,
BINKH, KEFGE AN H, 38, TEIEY, Sak)Zr R IFRI N CH,CL), 5775 0.5g,
4 54.7%, m.p. 89~92 . 'HNMR(500MHz, CDCL,), & 5.10 (s, 4H, PhCH,0), 6.76 (s, 1H, CH=),
6.81 (t, 1H, Ph-H), 7.20 (d, 2H, J = 2.2Hz, Ph-H), 7.35 (t, 2H, J, = 7.2Hz, J,= 7.2Hz, Ph-H), 7.39 (t,
4H, J, = 7.3Hz, J,= 5.4Hz, Ph-H), 7.45 (d, 4H, J = 6.7Hz, Ph-H), 7.49 (t, 2H, J, = 7.8Hz, J,= 7.4Hz,
Ph-H), 7.56 (t, 1H, J, = 7.7Hz, J, =7.3Hz, Ph-H), 7.79 (d, 2H, J = 7.5Hz, Ph-H).

123 B &M = {3-[3°,5- (W8 B K L - 1-(CAR ) A b -1,3- W YR 2% JE R ) 46 (1D
[Eu(BPPD)s(Phen)|HA B 7E 25mL = HEH, MABA BPPD (0.15g, 0.35mmol). &A%
W(0.023g, 0.12mmol). Jo/K LFE(10mL), fEHHE R A 1mol/L Z 4N 0.35mL, A S
(0.043g, 0.12mmol)/K¥, A REFEANT . hEa, WG, m#ks 60 , fRi 4h 54
H, WG AT, KE, T, B S AR, I K& IE 2, 38, 1577 8 60mg,
WK 31%, mp. 89~92 . 'H NMR(500MHz, CDCL,), & 4.7 (s, 12H, PhCH,0), 5.03 (s, 6H, Ph-H),
5.95 (s, 9H, Ph-H), 6.69 (s, 9H, Ph-H), 7.30 (s, 21H, Ph-H), 8.84 (s, 2H, Ph-H), 9.62 (s, 2H, Ph-H),
10.63 (s, 2H, CH), 10.97 (s, 2H, CH); MS m/Z: 1661.6 ([M"+Na], 19%), 1459.4 (73%), 1458.3 (16%),
1457.3 (34%), 1385.3 (12%), 1384.3 (34%), 1203 (100%).

13 {3-{3°5- [1”-(9""- )-47- ] $-1-( ) -1,3- }( )
(IIN[Eu(BCPD),(Phen)]

1.3.1 N-(4-3R T 3)RRME G e AERRBEFE T, KOOMARRH:(10.0g, 60.2mmol). DMF (100mL)
1 KOH(6.8g, 0.12mol), 1h JiA 1,4- 3R T %E(51.5g, 0.24mol). ZkLEHFE 24h 5, RIAKH,
KA, oy, TH, HIOKCREELS S, W8 aERREHA 9.8g, IE 54.5%, mp 90~
92 . 'HNMR(500MHz, CDCL,), & 1.8 (m, 2H, -CH,-), 2.1 (m, 2H, -CH,-), 2.5 (t, 2H, -CH,-), 3.9 (t,
2H, -CH,-), 7.23 (t, 2H, J = 7.3Hz, Ph-H), 7.42 (t, 2H, Ph-H), 7.47 (d, 2H, J = 7.75Hz, Ph-H), 8.10 (d,
2H, J=7.75Hz, CH).

1.3.2 3,5-Z[1°-(97-Em)-4- TSR IR R HE Sk B aEEReaig, 1 85%,
mpl24~127 . 'H NMR(500MHz, CDCL;), & 1.8 (m, 4H, CH,), 2.1 (m, 4 H, CH,), 3.88 (s, 3H,
OCHs,), 3.9 (t, 4H, CH,), 4.4 (t, 4H, CH,), 6.54 (s, 1H, Ph-H), 7.14 (s, 2H, CH), 7.23 (t, 4H, J = 7.3Hz,
Ph-H), 7.42 (t, 4H, CH), 7.47 (d, 4H, J = 7.8Hz, Ph-H), 8.10 (d, 4H, J = 7.8Hz, Ph-H).

1.3.3 3-{3°5°-2[17°-(97 -k )47 T A R R FE - 1-COR ) I E-1,3- - l(BCPD) &Rk R L.
WA A, BEF 15%, mp. 57~59 . 'HNMR(CDCL), & 1.88 (m, 4H, CH,), 2.11 (m, 4H, CH,),
3.98 (t, 4H, CH,), 4.41 (t, 4H, CH,), 6.53 (t, 1H, Ph-H) 6.75 (t, 1H, CH=), 7.04(s,2H, Ph-H), 7.25 (m,
4H,CH), 7.43 (m, 10H, CH), 7.55 (t, 1H, J = 7.10Hz, Ph-H), 7.98 (m, 2H, Ph-H), 8.10 (d, 4H, J =
7.7Hz, Ph-H). TOF-MS, m/Z: 700 ([M*+2], 7.6%), 699 (IM*+1], 59%), 698 (M*, 95%), 218 (38.7%),
222 (54.3%), 180 (100%).

1.3.4 = {3-{3",5°-[17~(9” - Me)-4>- T AU B ] R 0 1 - 1-CR AR ) I 61,3 1 3 (LA FE IR ) 46 (110)
[Eu(BCPD)y(Phen)] () & 1 A 7kl B B @A, W# 28%, mp.103~106 . 'H
NMR(500MHz, CDCL,), & 1.56 (s, 12H, CH,), 1.86 (s, 12H, CH,), 3.51 (s, 12H, CH,), 4.24 (s, 12H,
CH,), 5.67 (s, 3H, CH=), 6.00 (s, 6H, Ph-H), 6.61 (m, 9H, Ph-H), 7.26 (d, 12H, J = 30.2Hz, Ph-H),

7.40 (d, 30H, J=26.1Hz, Ph-H), 8.10 (s, J=5.5Hz, 15H, Ph-H), 7.97 (d, J = 7.4Hz, 2H, Ph-H), 8.52 (s,
3



http://www.hxtb.org fheEmeR 2004 4F 3 67 & w86

2H, Ph-H), 10.42 (s, 2H, Ph-H), 10.73 (s, 2H, Ph-H); MALTI-TOF MS m/Z: 2423 ([M']),1547.5
(100%)-

2
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Fig.2 Photluminance spectra of Eu(BPPD),(phen) and Fig.3 Emission spectra of solid powder of Eu(BPPD),(phen)
Carbazolein CH,CI, excited at 346nm and Eu(BCPD),(phen)
WA 2x10°mol » L, ki K4 346nm WO A 346nm
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