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ME ARTRS1-XE-3-FH-4-RTRBEMMHK-5-H(HPMIBP).1 - %&£ -3-H
HE-4-FHRREmMsk -5 - 8 (HPMBP) WU =TR A% Th(PMIBP); - 2H,0(A1), Tb
(PMIBP); - bpy(A2) , Th(PMBP); - 2H,O(B1) #1 Th(PMBP);*bpy (B2) (bpy=2,2" — BLAtiE). T
EAWHE T ENAER,F AR - T a6 E8 - RERNEATTRE. HET
EEEAMBR SR, HFARRENE T EMNERBPNREHA, GREH A1 7 A2
MPEIREE AR A Bl I B2 =B % A2 5 A1 B2 5 B1 L, A BRELE -EBE
B3R, A RF B RN AR ENRASGRETRRANEF.

XA KA, 1-FXE-3-FE-4-BARULHK-5-W,EeHh, KK

1- %% -3 HE -4 BAAMLMM - S - R KA ELEFN - —MESH, AN
SHX A A WE AR N & ME FRERE S VERES YA RMERERTT 1
REHWHE, ZHEMNALBRBETHRRERA, BE ENAFLEETFHSBRSL
P4 SRR B S RS A SIS & R T LA R S R 1 4 — B SR e o AR,
HBRT ENMRH LR ESWHT KIS TayebB I HHF TERMNEAFE L RETH
BREE. RTTANISE 4 — SestBeAR i vk B A0 78 + RO & W90 6 P BB O DR 5L 1R 4, 9 kB 2 (0101 5
ARG 1 - -3-HE-4-KPBEMMHK-5- 8
(PMBP) B & WEB B BAT, AN SR TS 1 HC
~ -3 - 4- B TBEMMN — 5 — B (PMIBP) 1 nﬁ"‘@

1- -3 P-4 FHEBELM WY - 5 - B (PMBP) &9 g

ZRRAY, RBEES TS PMBP HESYERBHR
%, i PMIBP B4 ¥ 43 Y638 B tv PMBP R & M9 =4
BERUL. 1-FE-3-FE -4 BTHEMWH -5 F
(HPMIBP) .1 - %% -3~ B3 — 4 - X P B ko - 5—
& (HPMBP) Ky 4> T 45 H L 1.

B 1 HPMBP(R=Ph)
*ﬂ HPMIBP[R= (CH3)2CH]
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1 358

1.1 AR S5EH

1-FE-3-FE-4-FTHEMMHK -5-8(HPMIBP) (>95%), iR E XS
B ,m.p.59.1C ,CyHysN,O, GHEH :C,68.83;H,6.56;N,11.47. L W{E : C, 68.86;H,6.60;
N,11.51). 1 - FE-3-PE -4 -EPBEMMMH -5 - B(HPMBP)(A.R.),t 54T
T3 ThyOr(>99.9% ), MBI T ;52,2" — BEtBE (bpy) (A.R.); HE R R4,
Tb(ClO,); BIK B H ThO; AHERM R ERBEMH S, pH~4, KM+ FH EDTA R E.

£ 51 L33 (400~4000 cm ™ 1) 7ZE Magana — 750 % FI — IR 634X b I KBr [E A 008 ; %
Hh — AT REHEEE Shimadzu UV —~ 3100 RS — vf WA e N B H ERE ; 28 - RE AL LCT
-1 BRXFE LU o— ALO; HE HWE ; L6 B 37 850 MBEA N HEH e, ¥k
B SRR Snm, BB MK HHEE 2 18 3R 08 B 04038 69 96 4% 44w BE e TEVL 120 3% 9
FWFE SLM 48000 B BHFAHBNFH N L LISHWIM BB W, R 5HE %W E ; BT B
il 450 5 B 24 200~ 3000Hz, ZE BN AM R L HEAEME 6 K, RAVHEUB/PER
RE, FERATAARMARER, BRENRAEFARAR/D_RENS, , ELREMEHE
2 A A 22 /13150,
1.2 EEWHER
1.2.1 Tb(L)3*2H,O(L=PMIBP,PMBP) #§4 8% #REL0.60 mmol HL ¥ F 10 mL XK Z
B, WA 0.60 mmol NaOH K ¥ , B ZE M BEH T WA 0.20 mmol Tb(ClO,)s KB,
TABERE R 0.5 h. LB AHSE, WA 10 mL F8K 47 B AT, Mk, FENERZ R/
KELHE—IK, =P 80C T4t 4 h. C,uHoNgOsTh(A1) (GHHAE : C,54.37;H,5.65;N,9.06;
Tb ,17.13. L R{E:C,54.55;H,5.21;N,9.04;Th,17.29). C5; HisNgOs Th(B1) (38 {H : C,
59.48;H,4.50;N,8.16;Tb,15.43. & W(H:C,59.54;H,4.13;N,7.91;Tb,15.64).
1.2.2 Tb(L)3;*bpy(L=PMIBP,PMBP)#j4- & #REL 0.60 mmol HL F1 0.20 mmol 2,2" -
bpy B F 10 mL K Z B, B A 0.60 mmol NaOH 7k ¥ 3, 76 hn #:BE $ F B #fm 0. 20
mmol Tb(CIO, ) /KEF W A7t H A UTIE. kSR M ABE R ML 0.5 h; MBA RS, Wik, Frd
RAFAEH/CEBESEH— K, =PWES0T THt4h. C;HssNgOs Th(A2) (T HEH :C,59.60;
H,5.39;N,10.69;Tb,15.16. LM (& :C,59.44;H,5.05;N,10.70;Tb,15.32). CHyyNgOs *
Tb(B2) (31 ¥ 14:C,63.71;H,4.38;N,9.74;Th,13.82. LW {4 :C,63.32;H,4.06;N, 9.29;
Tb,14.08).

2 ZRGiiR

2.1 W5 - TRk

ft/& HPMIBP ! HPMBP 7 Z B3R AN RA B (L3 1), 5 0% B F AR
FHBELH n—n” B8 FERT ¥, {8 HPMIBP 5 HPMBP Hi L, fiE S g mEB T 15
nmt161,2,2" — bpy 7 Z B2 ¥ P B9 A~ MR e e 23 16 F 282 F1 236 nm, FE B A9 Tb(L)s -
bpy /5, Rk ig A AR ERKZE. 58 h &ML, A A YK RS 4
AL HBEESYHREEERE TREN r—ox" B FKRT, BEYHE RN REKLN " K
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EEEAKR. FEREY T, XA R EEREERBISR TSR, KGR A hREN=

&.
®1 EARESWHTERS - 7R KK

AL Ay/nm €,/10% Az/nm €,/10*
HPMIBP 233 1.50 263 2.10
HPMBP 239 1.35 278 1.12
2,2"—bpy 236 1.33 282 1.73
Th(PMIBP);+2H,0 (A1) 233 3.47 262 6.61
Th(PMIBP); - bpy (A2) 233 4.17 266 6.62
Tbh(PMBP);-2H,0 (B1) 239 5.05 276 4.75

Tb(PMBP);-bpy (B2) 237 5.48 278 5.42

2.2 45k
MAEASYEBELRPMLIIEH, HEERSEF FR2 SEAHL K, BEBHWE
BN B- RN RE MR IRARRER S - RAELE, — P~ REEBNY. i,
B g1 HPMIBP Eoik 8 B Sk 45 1R 32 BIOL T 1621 M1 1560 cm ™!, B 2 8 3 Mk Mt K A
FH 5 P ERREIRS, B E R 4 MIBE EAREIRST, 2R 61 cm™ L THARSY AL f1
A2 FRI4>FIAE K :1583,1614 cm ™1 1583,1617 e ™1, i E A FH 31 M 34 em™ L X EH
Futt ok ER S 47 A REEACALE A BT, T 4 i b A9 BEEE WA B in g , (A8 X MR 8 2
TH—U8] s AP BRI T AT 1594 cm ™ A4 B LMK ERER i C— N &
AR BRI, R 5 B b B o rg A 251
%2 RFEREADHEIELNEZH(cm )
[:47 Ya~0 vo-No-c | BEY vo—o0 VO=N,0=C

HPMIBP 1621,1560 1596 Al 1583,1614 1594

HPMBP 1646,1600 1590 A2 1583,1617 1594

2,2 —bpy 1580 Bl 1584,1610 1595
B2 1583,1610 1595

2.3 E#H-#AEW

Th(PMIBP);-bpy M ZE#H - A EEXEH, ZEAYNZB I 31ISCHEBEEENILEH
BEE, N K TG ¥ H T & E, B DTA MR E 249CH — /PR IS XN FESY
HER . ESYERT 3I5CH RAEEI S, 7 315~592C K|, TG ME&H — BRI ELED
K E W, 5 MR DTA RIA KB EE, MR FRA DS 8 408408 R B A B
7 B9 £ ALY Th, O, M B F 592C 8 ,DTA 1 TG IR R Bk, RiF R BER Y
79.3% , 5B MH 82.2% (HE S YA BA K Th,O; BT EME ) EIRE VB RN A,
2.4 RN

A2 RAERREBERPHOTOELEERLE 2. NERTEL, REYH B R ELiEE
BEIAMBBPERAHEN, EEB R 310~350 nm ZH N —BEEH, MERK PN E
BAATF 340 nm EHEM—DEWEIE. ALl EESRBEPHERS A2 280 XRBTRS
Yo FEBSHBRPIFEHFERARFE-EEAS TRSYA FHEEM, HEAERERE
W MAER R PESYSFUAN R M, KHEERAESRE2.2 BEANEEENERS
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A2 AL, ERFAS BT 269 #1305 nm IR A S, “HREMIT, BHREBEHT A2
FHETHERUL. A2 5B R AEERANRY, HEBRERFPOERTE LG L
BT 15nm, X2 H T - HEHAR .

1}

I/a.u.

2(x50)
-

|

i 1
- 2(x50) A L/—<}\"
Srenagaa T 7

R S SN i 1 g
250 3Gy 350 40 470 500 550 600 650
3 nm A/nm

2 Th(PMIBP);-bpy HI¥ & 1 & & 96 X itk
(a)MEH, (b) R AT
1—E&BEK, 2—AEER
PORh AL A A B A AL, A2 TER B P AR R B A To( I ) BARIESE N, (S HIgk &1 0y
LWL REM,BL B2 EBEBHF RN ), B°D,~"F;(j =6,5,4,3) K FERE AT & i 80,
FHHLAF 546 nm ZEH KD~ 'Fs HFERIFFF A KRN RE. AR SWEBSHER
PR HERE SRR 3.
H3 REVEBSHBER0 3 mol/L)FHERERR G ES

A /nm

&Y A%, /nm S—— 1/a. u. r/us
Al (E&) 318 545 4265 —
A2 (BE) 318 546 6680 —
B1 (El#) 266,303 546 1.00 —
B2 (E&) 269,305 546 10.0 —
Al (DMF % #) 340 545 560 483
Al (AM%EW) 343 545 392 281
A2 (DMF %) 340 545 895 520
A2 (WWER) 336 545 61 270
A2 (RAFWH0 342 546 13.5 -

B%E3WEL,ALF Bl L, 50E WS EEBES T KRIEEE R 4000 LU L, X7 HAER
& HPMIBP * %4#Em FH R TBEBR T HPMBP 9 W i 725 B B LUS , B/ T Bk
RS R, KA FRREERD, SESBEME TS To(I) WRETT X HHBRSER
D, MILEREE K A%E (PMBP R ZESBREM, KT TTA M=ZEHER, 5 To(ll) KM
RABED, WICEARERET), AR AR 552 B8 B B8 T A S0 A 42 S 4R A B
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BERAPLBRLEF, ATIHES YRR R KHNR. F56,A2 1 A1,B2 #1 B1 ML,
HRBEFELE - ERERIME, X2 BT bpy R T AL 8 Bl RMRALKS FIE, KAED
TRAIKS FHEEHR O—H RS FFE kM RAK, A\TTRE TRAWH R RL N
RIBTES, ARMBERNES YRR LREAR B KON, £ DMF 92658 B R, W
£ CHCL &5, X2 H FEARBEA HHRsI R R KX RARFN, DMF %B7 4 & 1EX P
HRAN B OR LB FERA,BRSHOR LB FEMMKS T, AR T & YREER
R BIMEBERGE, PER—FBENR, AR ESYHRERENEREREARK; #m,
REM Al BN BER(TRED TRES THABRT Al PRARSIWERALKDT),
RGN A2 WA R KEM. e R, REWEBRRP RO AEFEEYER, BNA
AR, e w3 up we.

MW E LS R T, A B S Y 7E % WP 9 A 22 A AR (modulation) I RF & LIE B
BHIE, BHAEMNYRE - RAEFGAS, HRAFFHREYUSHET TR 3. 5HIK
BENERER, ESYHNEEMNE DMF P LERBPERKSB L, I B DMF + A2 %
FHFHE Al BRK,EHBT bpy BRRTEAYFHRAKSITFE  E-SRBETEESVURK
N, DL EBIEEA AL F A2 RAEVHRAFEGEXMERENFEHFMERK, TR
R RS YR EK B (BN : Tb - Tiron — EDTA: 132 ps)®), BB B A KRR
HER. . '
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Synthesis, Characterization and
Luminescence of Th(1I[ ) — 1 — Phenyl — 3 — methyl — 4 —
acyl — 5 — pyrazolone Ternary Complexes

LI Qin ZHOU De - Jian HUANG Chun — Hui*
YAQ Guang — Qing ZHOU Yong - Fen
(State Key Laboratory of Rare Earth Material Chemistry and Applications , Peking University , Beijing ,100871)
Shigeo Umetani  Masakazu Matsui
(Institute of Chemical Research , Kyoto University, Uji , Kyoto 611, Japan)

Abstract Four Tb(Ill ) ternary complexes with 1 — phenyl — 3 — methyl — 4 — isobutyrylpyrazol —
5—one (HPMIBP) or 1 — phenyl — 3 — methyl — 4 — benzoylpyrazol — 5 — one (HPMBP) as the
ligand: Tb(PMIBP ); - 2H,O(A1), Tb(PMIBP); * bpy (A2) , Tb(PMBP )3 - 2H, O(B1) and
Tb(PMBP); - bpy (B2) (where bpy = 2,2’ — dipyridyl), were synthesized and identified by
elemental analysis. They were characterized by UV — Vis, FT — IR spectra and DTA - TG
analysis. Their luminescence from both the solid state and solutions were studied and their
fluorescence lifetimes were measured from solutions. Results show that the fluorescence intensities
of A1 and A2 are three orders magnitude stronger than those for B1 or B2; besides, the
fluorescence intensity of A2 and B2 are relatively stronger than those of Al and B1. The solvents
strongly effect on the fluorescence performances of the complexes both in fluorescence intensity

and lifetime.

Keywords Tb,1 — phenyl — 3 — methyl — 4 — acyl — 5 — pyrazolone, complex , luminescence



