Vol. 30 BHEFEALFEFIR No. 6
2009 46 H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 1080 ~ 1084

M F Wi L+ E KRB S
ZEFIFN R ST o

Rzn', £ 3, KA
(1 s b TR TYEIA BRI R EA R, 2. BB, JLS 100029)

WE CRHABMEEGRT 2 MR =0 8 RBES Y. {[Ce, sSmg; (clapi) ],} - 2CH,CN(1) Fl
{ [La, sSmy s (clapi) ], | - 2CH,CN(2). i ICE WML AMERERX AL S PIHE T T RAE. e TEEY)
1R ARSEH, ZERARAYW 1 BT =48RR, P-1 Z5AI#E. MMB%: «=1.067056(2) nm, b =1. 14700
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1.1 RFISNEE

B R R A prati, (il TR 28— 20 gtk

Nicolet 70SXRT ZLAM LRI, KBr Fe R, P45 Fl 400 ~4000 cm ™' ; Perkin-Elmer 2400 JTE 43
Hri(C, HF1 N); Aminco Bowman Series2 ¢ Y4366 11 ; Plasma 2 Spec (1) 1CP 43 H X H T &
Sm, La fll Ce B & &
1.2 XIEIFE
1.2.1 K Hyclapi 894 & A% Hyclapi B9 H BJ& 0 T i B H LR 5 BT & BEC A W0 9 2040 6% i
PG, Hyclapi #SCHR[9 1 Jr A . P 20 150 ~ 152 C. IR, #/em ™" 1634 (s, vy ), 1582,
1484, 1455(s B m, v_).
1.2.2  {[Ce, sSmy, (clapi)],} - 2CH,CN (1) #8 { [ La, ;Sm, 5 (clapi) ],} - 2CH,CN (2) &9 & & ¥
Ce(NO,), - 6H,0(0.4342 g, Immol) F1 Sm(NO, ), - 6H,0(0. 4445 g, 1 mmol) it FFl B (20 mL) 2%
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PR3 5-FUKMIE (0. 4697 g, 3 mmol ) MY H B (100 mL) Hr, fIFAMIE 1 h. SRJ5HC= 2 0@ P pe
(0. 5850 g, 4 mmol ) Ji% i E] L3RV W R, [FIE 2 d, WS e b] iR B (A 25 A8 M 20 6, 15 T1EY)
B TSR, 7238 32% . R R 12 18 CH,CN/CH, CL IR A R E 45 i, 158 H T 4549
A, A 1 BN C Hy, N, Cl, 0, Ce, sSm, 5, JCRIHIEM (% , HEA): C 46.90
(47.11), H3.66(3.62), N9.43(9.49), Ce 14.15(14.23), Sm 5.06(5.12). £L4MEi%(KBr JEF) ,
v/em ™' 3026, 2906, 2862, 1632, 1598, 1530, 1496.

Bea® 2 BA 5 1 AR, B Ce(NO,), - 6H,0(0.4342 g, 1 mmol) B/ La(NO,), -
6H,0(0.4330 g, 1 mmol) RIW] | P15/ W i kAR, /=48 30% , FIRFR LR 1: 1/ CH,CN/CH,Cl,
IRAEIES . BEAY 2 itk C,H,, CI,N,,O,La, ;Sm, ,, JCE DM EMH (%, HEMH) .
C 46.96(47.01), H3.67(3.62), N9.44(9.39), La 14.05(14.12), Sm 5.07(5.19). £I4M%i% (KBr
JEF), v/em™: 2852, 1626, 1596, 1525, 1464.

1.3 BEY1MREEHNESHER

VEREL A9 1 AEA AR, 7E SMART 1-K CCD BUBA R X 2T S _E AT S, FH Mo Ka 5
2% LL10 s/frame WAERT ST, 1F 3.2°< 260 < 56. 6° 35 B U 4E 3] 10864 At ST 435 5 5, Hirpr 7>
20 (1) 1 7088 TSRS NGB IE, 2050 B 5E 28 Sheldrik SADABS 2 /3 £ 58 WAL IE , {8
SHELX 5. 03 F& /738 i Bl A /N 3k, BLA Y 1 DY E LAY i AR 5500 DL 3R 1, FBdak Je
AR LR 2.

Table 1 Crystallographic data for the complex 1

Color Red Volume/nm? 1.49509(6)
Empirical formula CsgHsyCe; 5ClgN o OgSmy 5 Final R indices [/ >20 (1) ] R, =0.0582
Formula weight 1485.17 wR, =0.1184
Temperature/K 293(2) R indices( all data) R, =0.0942
Wavelength/nm 0.071073 wR, =0.1295
Crystal system, space group Triclinic, P -1 Z,D./(Mg-m™) 1, 1.650
Unit cell dimensions a=1.07056(2) nm Crystal size 0.32 mm x0.18 mm x0. 14 mm
b=1.14700(3) nm 6 range for data collection 1.61°—28.27°
¢=1.38734(3) nm Reflections collected/unique 10864,/7088
a=109.4240(10)° [R(int) =0.0686 ]
B=98.0520(10)° Max. and min. transmission 0.7729, 0.5756
v =105.8050(10)° Data/restraints/ parameters 7088/0/371

Table 2 Selected bond lengths(nm) and bond angles(°) for complex 1

Cel —03 0.2314(4) Cel —NIA 0.2561(5) Cel—02 0.2411(4) Cel —N2A 0.2834(5)
Cel —OI1A 0.2324(4) Cel—N3 0.2826(5) Cel—02A 0.2430(4)
03—Cel—O1A  130.09(16) || 02A—Cel—N2A  70.35(14) || O1A—Cel—02A 84.24(14) | N1A—Cel—N3 147.64(16)
03—Cel —02 82.42(14) || NA—Cel —N2A  146.99(16) || 02—Cel —02A 68.82(15) || 03—Cel —N2A 83.69(15)
OIA—Cel—02 145.44(15) || NIA—Cel —N2A  65.22(16) || 03—Cel—N4 70.61(16) || O1A—Cel—N2A 109.61(15)
02—Cel—N4 113.55(15) || N4—Cel—N3 64.71(16) || O1A—Cel —NI1A  69.85(16) || 02—Cel—N3 69.47(13)
02A—Cel—N4  141.62(15) || 03—Cel—N3 108.97(16) || 02—Cel—NIA  140.93(16) || O2A—Cel—N3 82.55(13)
03—Cel —N1A  73.75(17) || O1A—Cel—N3 86.41(15) || 02A—Cel —NI1A 115.21(15) || NA—Cel —NIA 87.37(18)
03—Cel—02A 143.19(14) || N3—Cel—N2A  146.30(14) || O1A—Cel—N4 74.71(16) || 02—Cel—N2A 82.00(14)

# Symmetry transformations used to generate equivalent atoms: A. —x+1, —-y—-1, —z+1.
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Table 3 IR(KBr) data of H,clapi, complexes 1 and 2

. v/em ™!
Compound
0—H C—0 C=N
H; clapi 3300—2100 1279 1634 1582, 1484
Complex 1 1323 1632 1598, 1530, 14692
Complex 2 1303 1626 1596, 1525, 1464

2.2 BEYW1HMREEHRER

Pl 12 F B BCHR Hy clapi (94589 °), Hclapi JE 10 31 1Y S-50KMBE AL = 20 DU I K 4 45 T,
TERCIR A S — A DKIEER i TASCE BORIBNE , I BC & 905 BE A [R5 08 iRy, 18 2 M5
PI1 iy T4, FEEEEY 1 H, Cel M Sml iz N W

N N N N
AR, Hb AR 0.75 H10.25. ol E o ‘“‘? o
hy Ce®* Fl S’ T BT ML, B Cel JRTF
i, Cel ANFELNL, Bl 7T A 4 AEEF R c al al

4 ANEIRF. 4 AL AR F 539008 NLTA, N2A, N3 Fig.1 Structure of H,clapi

FIN4, Hod N1A FI N4 2 2 AR L ) 2 ASEJREF, I N2A A1 N3 U 2 AN RBKmR R -
2AEET. FERAY L PR 4 AR FARE R —F L. iS5 4 MR TR 02,
03, OLA Al 02A, i 02 F1 02A >k [ F 2 A EAR AR SR 35, 3% 2 56 18+, i O1A Al 03
U o ) 5 KIS A AH 22 0 A T3 30

Fig.2 ORTEP view of complex 1, showing the atom- Fig. 3 Approximate square antiprismatic geometry
labeling scheme with 30 % probability ellipsoids around each Ln** in complex 1
(CH,CN was omitted for clarity)

Ce(Sm) 5 He A7 485 7 18] 9 F- 2448 K 7F 0. 2314—0. 2430 nm JEE N, 1 Ce(Sm) 5 Bc 4 &5 78] 1
S5 B K AE 0.2555—0.2834 nm U Bl N, O—Ce(Sm)—O0 ## £ 7E 68. 82—145. 44° L [l N,
0—Ce(Sm)—N SEMTE 69. 47—141. 62°JEHE N, N—Ce(Sm) —NE A 7E 64. 71—147. 64° 35 Fl Py ( WAl
3). BEAEYH Ce(Sm)—N(PKIEES FRERT) BT 345K LE Ce(Sm) —N % E R ERT) BY-F- 2
KK 0.0272 nm. Ce(Sm)—O ( H[a] B 480) #8 K 9 0. 2412 nm, Ce(Sm)—O0 (&%) 8K H 0. 2319
nm, FE WEHERKER. B B iR 2 AR R DU 5 OB, 2 A B B B 22 1 A8
it 02 F 02A i (WK 3). 2 DM B FRIMEEE R 0. 39942(7) nm.

2.3 UOkAE

4 JEBCAY 1 A2 76 CH,CL RSN 1. 8 x 10 7> mol/L U856 61, 1% K i (R 4n 18
N 4, ERCAY 1 BTSSR, 390 nm Ab TR R F5 I A B m—ar ™ BRAED | I7E 320 nm 4b i
BT —AH0 e H R ECAR T IR B, RS YRR S 4R BT 22 R RE S AL T i ALY,
MAERL A 2 W%, 360 nm 1390 nm 4bFEg R F5 N A FLAR R m—ar ™ BRIE, [RIFEFE 320 nm fY14
R TEA YRR S 57 2 (8]0 BE 55 58 T i hi .
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Fig.4 Excitation and emission spectra of complex 1 ( solid line) and H, clapi( dotted line) in CH,Cl, (A), and
complex 2 (solid line) and H,clapi( dotted line) in CH,Cl,(B)
¢(CH,C) =1.8 x10 =% mol/L. (A) A, =451 nm, A_, =396 nm; (B) A, =440 nm, A, =392 nm.

Table 4 Fluorescence spectra data for complexes 1 and 2

Complex 1 Complex 2
N/nm Assignment A/nm Assignment A/nm Assignment A/nm Assignment
567 465, Hs 619 4G5y Hp 566 65, Hs 619 4G5y Hyp
574 465, Hs 651 4G5, Hoy 575 65, Hs 651 G5, Hy
587 G5y Hsy, 657 465, Ho, 582 G5, Hsy, 657 65— Hy
604 4G5 My 664 465, Ho, 603 4G5 My 664 65— Hy
610 G5y Hyy 611 G5, Hy

Xt EG AR 2 AN A I & S, TERCA I R ST 430—470 nm Kb H B R TEVE LY A
K A BRI m—ar ™ BRAE, WHECAPIAE 555 ~700 nm 4K F Sm® * (9864 B85, Bk HoR, Doy
fEFRIN(ULELS) . T 2 ANECE W TR — Dl B0 ) 7 o g B BEACA ], R DA &4 2 AR
RGN/ AR, 76603, 612 F1 629 nm Ab Y 3 ANEHE A IE R N Sm®* 19 G, ,, —»°H, , BRiT, 7E
651, 657 F1664 nm AbiY 3 AR IR A Sm®* 19° G, ,,—"H, , BRIT. TM7E 567, 575 F1587 nm b [ 3 A4~
G HIWERL R S’ 14 Gy, — O H, BRAE , IRIERR S, W RVERRIE AR FH.

H 2 ANERA IR GHE, RABASY 1M 020
Sm’ * B3 1D BB LS A 2 mysR (LI S) 0.16
XRH La’ 1 Ce’ " XTECE Y 1 A1 2 BY 50 0R 2

SR, BCAP 1 Ce¥* X Sm®* 5t g AR
MZERFEAY 2 1 La™ X Sm® 1928 6 14 38 4F:
JH0. Ce X Sm®* SR SR A R TR A AR N 1 A
2 La® S S BB BEARAE ), FUR N AT fig T
Eﬂ%% 1 Z’f 604 nm ﬁiﬂ@?’;zﬁa‘ﬂl%?ifﬁ j\]@ﬂ%% ) E/‘J 3 555 570 385 600 613:;{] 645 660 675 690
f, WALl F Ce'* MIFFTETI M = T '

BT S AR P T AR, T 3R T
Sm’ * HVHL - AZ ORI B H 22 ] B LS A R
RS A 1 Befe & LUIEE &9 2 B3R 5.

3 F

AR HABAREERT 2 5 WEW LB A Y {[Ce sSm,s(clapi) ], | - 2CH,CN(1) FI
{[La, ;Smy,(clapi) ], } - 2CH,CN(2), WFFRE5 5K, BLAW 1 M2 (W& S R #8555 114 Sm’ * 14T
ERHESS, (URECEY 1 TR T Ce’ MEEm MR iA = FR S OB F Sm’ BIRE R T ALK,
45 Sm® ¥ B PR O HR E FL L A9 2 ek, MORTIE B T 286 rE M £ 5 75 i £ iAok
PERA S, JCTF 2 R 003 RV LGS i vh R 5T 3 BB sg i DL St T ECA R 2
s - 25 (AN [ B EU X A 00 1R 2 Y I ) S i) 25 2R ST 92 T4 B T e A T .
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Fig.5 Comparison of the emission spectra of complexes
1( solid line) and 2 ( dotted line) in 1.8 x 10 ~°
mol/L CH,Cl,
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Structure and Fluorescence of Two Hetero-Dinuclear Rare Earth
Complexes Derived from Schiff-base

ZHOU Yun-Shan, JIANG Fei, ZHANG Li-Juan”
1. State Key Laboratory of Chemical Resource Engineering, 2. College of Science, Beijing University of
Chemical Technology, Beijing 100029, China)

Abstract Two hetero-dinuclear lanthanide ( Il ) /Schiff-base complexes {[ Ce, ;Sm, s (clapi) ],} + 2CH,CN
(1) and {[La, sSm, s (clapi) ],} « 2CH,CN(2) were synthesized using template method and characterized by
elemental analysis and IR spectra. The structure of complex 1 was determined. Unit cell parameter of complex
1: a=1.067056(2) nm, b =1.14700(3) nm, ¢ =1.38734(3) nm, Z=1, D, =1.650 Mg/m’, F(000) =
740. The two complexes exhibit weak red fluorescence of Sm’* ions at room temperature, and the experimental
results show that inert fluorescence lanthanide ions can influence the fluorescence of the complexes.

Keywords Hetero-dinuclear lanthanide( IIl ) /Schiff-base complex; Fluorescence; Crystal structure
(Ed. : F, G)



