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Abstract

Objective: In order to search the new coumarin antibacterial material, designing and synthesizing
the rare earth terbium coumarin complex are meaningful. Methods: We synthesized the rare earth
terbium coumarin complex with conventional synthetic method, and their composition and struc-
ture were characterized by means of elemental analysis, IR spectra, UV-Vis, fluorescent spectra,
and the electrochemical analysis. Results: The results indicated that coumarin and terbium form-
ing stable compounds, Tb(Coumarin)sz could emit the strongest green fluorescence, with good opt-
ical properties and biological activity. Conclusion: By studying the coumarin compound properties
of optical and biological activities, we apply a drug probe and antimicrobial agents in clinical
pharmacy.
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1. 53|

A 53R (coumarins) 2 — R EA K Yf-a MEREHEHZ IO R IR IS FR,  FEL5 K B AT DL R 4T
FRIEHE IR I TR B A BRSRAL S, S e N RHE Y S RIS 3], JF BAT SR Z K 55 & A o
B ERE LA, AT Z 0 TR 27 8L BlE2 N 100 ZFREMh Bl & =R
RKay, CRIUMEEZRAA 9000 L. HFELRFUAWALED G R RIS FESAE R, £ H A
PR RAEERE T, BT EERSE 35 MUEEWIN, BRI 7 A S A B REM . Bk, ML
gk L&, T-REFERT UM EERRMEWIEAR L. TR, HFERRXUaY A
BRAEYEETE, W PUHIVL U XPOIMAE RGN TR, PR, SuskimsEE R [1]-[3].

Mit, ZECA Rare Earth, WIEHRAMEE TR HINECIE 17 MICEK[4]1-[5]. BT ERIINE T1E 4f
W= BV IR A U, AT 7 2R 2 (0 FL T R T AR SR ARk, AT L IX B 2041 X 2535 B LI
W BT BA R 4f 2R ABAMNE 5%, 5p° BT BRIIRRE, SR TR A R Lm i, it
AL T e R R Sm* L Eu® L TO* R DY* 5, 7E2 35, X ST LAl 7 5 4R R I R 7= AR 98,
B RTTERE T IO AR f-F BRI SER R SO HCRA R A E T 5 5 5 AR TR &, THS
5 XUVEFE A HURCAATE BiAs € B &1, X EEEHLRC IR 7 1725 0] DL XA 5 B romlie. LA
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LB SRS TR EY), WA S PO TR R RAL S, WIEe LB TR HRA
PRAE VLRI G 1S MIBOE I e 70 HERAR 2 AL A, AR B BE AR B 25 9 e R BT B 1P 52 [6]-[9] - A Lot
RAPE RN TR ATRARON RSN, T LI X BT AR X 4 3 B i LR HL oh T A R S i Y
4f SRR RIS R 557, 5p° WU T BRMIREIE, B R CR A 2RIV, IR AL TR R P
Sm*. Eu*. Tb* I DY BS¥, fEZF. X G s ot kI S Ak A 5ok SRR B TR
— R f-f BT AR SO ARM AR T 5 5 AR TIRAs &, HESHIRAR S, &
AREA M LB T HIDOE, ZFOCRIEE s, BEAIEE S, I BEMAISOL SIS m A
P RERAR, SRS, ZET AN BEM A, AR T HEAT 62 BT 73 Hr [10]-[13].

Plt, M L PR RSSO E, S BAT T RIFIIWE A ME, TR S TR T A
mo WL SR PUAM B S M S A2 BT, 7T BLPE A i K N2 s e R N HIFE 5Ot S
e i, R DU AR N 25 W DO IR AT TE 254 L Tl R AT 24 22 i wF 7E o

2. SRS A5k
2.1. SCEE{YSEFNA 5

SEIGAN AR AAMEIEH IR-PROSTIGE-21 ZL4MGIEAX(H A B ), KBr Ak ATile, P
4000~400 cm . 24Nk APU SUAL BRVARRRE S, B UV-250PPC Y6 8 i (H A 5 ) I 7 o 3 K38 il 400~200
nm. 1R RF-5301PC Y%t e il A (H A By idt) 7 = iRl 8, #R4%%: 8 1.5 nm, PMT HUJELE 700
V. FHEE R 1200 nm mint. ZEER 2RI QL-5EX, MR, DL 4-T -5 Eh S i v fid
i, Ser o in AR IE Y 107 mol/L HIE SR — L TAVA, = B WAk 2 (s s Ay TAE B b
Ag-AgCI NS Ll FH 22 AR HAR), 7E— 8 261 N RET IR IAMR 22 43

FERF: LKZEE(AR), FEE(AR), HEE(AR), EALH(AR), ZIK(AR).

22. EEREBLIEAUNTIE

HY 0.3 mmol ThCl;-6H,0 1 0.9 mmol FE. %, 7l 20 mL oK LBEER, B2 RMTKOEEER
IFATT B B RE A R LA R (R R BRI AR B, AR E AR AT LA Ry, AR IR
B, FIEERNBEBNSEERRGE, BEERNTKERBHZOKAT pH 2] 7 4, K5 Kk
T IZ I CIE MR T BITCK ZBEET, FER IR N R 4 /N, B E 12 /8, 13E, 76
H P X T840 B 70°C~80°C F T 7~8 N/ o ENfE A7 Ay AR A . =% 88%, G H .
3. SLISLER
3.1. EIMKIEDHT

ERCEF 0 S LU B 5 R IR TE B 2R LA WA AAE UV 757CRT & 4haf L6k B
TR, S BRI R E, 76 220~500 nm V8 B BET AN . FEAE S0 T 05 2R EWR.
FE BT RN . SR 1 1, NRREFES, FERMESYREIMEIER AR
EARE, VLA RR TR S
3.2. LIIMKIEDHT

HEE A4, I RRAL B/, 7E 400~4000 cm M Bk AT . e 2 W DUE AR S R AR LR
7E 1589 cm A B BRI I e (75 & AR AERELE 1656 cm A IR, VAR NBRIEN) vemo MAEIRS) . HEE
B LECAYIN vemo MARIRBIIE R AN IFINTS, ULHHIRIEA M C oy S5 LB THAT TR, FEER
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Figure 1. UV spectra of coumarin, coumarin terbium com-
plex of rare earth (a, xds; b, Th(xds)z)
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Table 1. UV spectral data of coumarin and coumarin complex of the rare
earth terbium

1 BREENEERER IR AR L RINERE

Amax(Nm) W FE (A)
FEEE I 278, 315 2.921, 2.569
Th(xds)s gy 274, 313 0.235, 0.122
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Figure 2. Infrared spectrum of coumarin and coumarin complex of the rare earth
terbium
E2. EERMBEREH LR AWAINEGEE

Conl242cm*#ZE 1311 em Y, il C on B 5H LB THCAL; 7£ 3415 cm b, 3206 cm * #eA 2L
B, IEBARC SN EA K. SABIMERE. TR RITE AT IR 25 F & R PUE MR 5N
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Th(coumarin);.
3.3. WHAEDHT

PHEEH RF-5301PC 28 H il A (H A B ) fE =l E . #F A F B REW LIS &2 et
BB, AR BRAERR KN Anex = 306 nm 45, FEEMMN KA LINCERE T, WE T HFE R
B ERCAPIGRE N 1 x 1072 mol/L A1 1 x 107" mol/L) 5 e it . thiEl 3 afLLE ., &S 2 L&
51 B A7 T 489 nm. 545 nm. 589 nm 1 621 nm Ab[rI A S 4y BT BT Th3 () °Dy-"Fe 5Dy 'Fso
°Dy-"Fy F1 °Dy-"Fa IERIT . ECAWITE 545 nm Ab & SR fE SR 4k (0 o o

3.4. BULESH

3.4.1. ZHETNESEKL
O H AL (DSMO) FE I T 78 12 BN 3E AT 7800, LHETiE o IR 4y, 2 o KA ER ) R
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Figure 3. Fluorescence emission spectra of the coumarin rare earth
terbium complex (density of the coumarin rare earth terbium complex
a,1x10° mol/L; b, 1 x 10™* mol/L)

E 3 BEREBLIRAYRCLHLIER(BEEREBELIREY
REE: a, 1x10°mol/L; b, 1x 10 mol/L)

Table 2. Cyclic voltammetry conditions

2. EIMRRIIHA R
HIhE HAL(IR) TFRRALL(ER) TrRHfz2(fR) TR BE (TRIED) TEIRUREL(IX) SEARFIN ) ()
2.000 2.000 ~2.0000 0.1000 1 0
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4. &g
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I RFIH K FHBZIERE T B4
BOM
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Figure 4. Cyclic voltammograms of coumarin and coumarin com-
plex of the rare earth terbium Th(xds)s (a, xds; b, Th(xds)s)

F4 BEEMBIRMBIMESYNEIMAZE @, xds; b,
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Table 3. The inhibitory rate of Escherichia coli
3. REEMEIER

R 1 2 3 Py =R
% xds 25 31 28 28 31.6
Bt &4 Th(xds)s 58 56 63 59 88.2
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