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Two Lanthanide Complexes with Maleichydrazide: Syntheses,
Structures and Fluorescence Properties
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Abstract: Two lanthanide-organic frameworks [Dy,(MH)g),-0.5DMF (1) and [Euy(MH)g], (2) (MH=maleichydrazide
and DMF =N,N-dimethylformamide) have been synthesized and characterized by X-ray single-crystal diffraction
and X-ray powder diffraction. Two complexes are both Triclinic P1 space group. Ln(lll) ions adopt same coordination
environments, and seven-coordinated Ln(l) atom form feature isostructural 3D structures, topological type:tsi. The
luminescence properties of 1 and 2 were investigated. Under the excitation of 375 nm, the emission spectrum of
complex 2 shows five peaks at 581, 593, 616, 652 and 705 nm, corresponding to *Dy—"F; (J=0~4) transitions of
Eu*. The emission spectrum of complex 1 shows a peak at 618 nm, which plausibly arises from 77#-77 transition

of ligands. CCDC: 1473814, 1; 1473816, 2.
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1 SEWHES

1.1 ik #

T s = Bk (MH) (98% ) , Dy,05(99.9% ) , Eu,05
(99.9%) , fiFf 2 LA S HAh 1250 121 5 43 B 4
1.2 KL ER

XRD i#id Bruker D8 Avance X 8284y K 117 4
A 5E  TAEH R R 40 kV, TAEH TN 40 mA, L
Cu Ka;(A=0.154 059 8 nm) Ay & 56 U5, 45 4 9 Fl
20=5°~80°; LA OG5 Bruker Equinox55 #!
ST LA TR AL (4 000~400 em ™) 5E 5 A TR 73 By
i3t NetzschSTA449 F3 #E 3 B A € ; 920t 38 i
H 37 F4600 261530 & |
1.3 EEUHER

S8 R BT Y Dy(NOs)s- 6H,0 Fl Eu(NO5);+ 6H,0

> 3E 3 4 IR A AR Dy,05 Ml Eu,05 5 il R 5
2,

e A P [Dy,(MH)gl, - 0.5DMF (1)f5 & 5L« ¥ 0.091
(0.2 mmol)J Dy(NO3);-6H,0 F1 0.067 g(0.6 mmol)I¥
LT s Z I A 2SR 20 mL B9 K BN 22 1
A S mL %5 DMF, #5028 47 B A 745
TRIIRERYHEAE T, 7E 170 CRY SRR I 72 h &
PL2 C-h' iR R R, S IBIE A DM
R 48 h J5 BRI 48 h BT, A T
PEFE T AE 60 °CF BLZ5 T4 24 h, 158 kR 1Y

E\

dm

mn ik 27.5 mg, 7% 27% ., JCHR 53 HT(CouHisDyN O y) :
TH51H(%).C,29.07;H,1.83;N,16.95, L5 {H (%) C,
29.15;H,1.85;N,17.01, FTIR (KBr,cm™):3 568,3 164
(N-H),1 648(C=0),1 567(C=C),1 458,844(N-H),1 376
(C-N),996(C-H),

AL A P Euy(MH)e], (2)5 Bi:FR 48 520 Eu(NOs),
-6H,0 S I IR FE R 180 CAh , Hofth 52 B 4% 1 F J Ak
HOTESEAY 1 AR B, 7Y e s R
4 28.5 mg, /" # 29% ., TCER 5T 4 R (CoH gEuN 1,01):
THEAE (%):C,29.70;,H,1.87;N,17.32, 5 1H (%):
C,29.85;H,1.91;N,17.33, FTIR (KBr,cm™):3 447,
3 152(N-H),1 646(C=0),1 567(C=C),1 462,841 (N-
H),1 388(C-N),1 001(C-H),

1.4 SRESEHENE

PR TR 0.46 mmx0.40 mmx0.25 mm WAL
AW H 1A 0.48 mmx0.37 mmx0.25 mm 9 Bt &
Py 2, FH Bruker Smart Apex CCD X 5 26 i 4T
S, SR g B AR 1=0.071 073 nm Y
Mo Koo AHRSHGIR 78 298 K 5514 F LA g-o0 77 20K
LT H R . (4 SADABS 2 J St i 56 i B 5
HEAT 2 2 B WS IE | 6 B 15200 (1) Y TSR 55 F
SRR AT RS IE | SRS ] SHELXS-97 BIF & A
A AR SR il o B S ) 22 {5 Fourier &
PR E % AR SR T B AR AR B A5 1) Sk S RO
SHELXL-97 F2& 77 #1742 55 BF fie /)y 3 1 48 11920
BCEY 1 s AN 0.5 iEE DMF, LAY
2 Z5K R DMF 43— 19 J0 % 1 K 8 TS vk 1E 0 1
AR NI A RS PLATON H i SQUEEZE U8
0 ECA 1 2 0 S RS FE I RS AR R
1 hEH

CCDC:1473814,1;1473816,2,
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Table 1 Crystal data and structure refinement for complexes 1 and 2

Complex 1 2
Empirical formula CyuHisDy:NO CoyHigEuN RO
Formula weight 991.50 970.42
Crystal system Triclinic Triclinic
Space group PL Pl
a/ nm 1.051 60(8) 1.059 44(9)
b / nm 1.141 29(9) 1.148 80(11)
¢/ nm 1.636 37(14) 1.644 92(14)
al (%) 100.038(2) 99.983 0(10)
B/ 104.852(3) 104.884(2)
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EE
v/ 107.20003) 107.886(2)
V /oo 1745 6(2) 1770 703)
Z 1 2
D,/ (g-em?) 1.956 1.820
Absorption coefficient / mm™ 4.326 3.582
F(000) 468 462
Max. and min. transmission 0.411 0 and 0.240 9 0.467 9 and 0.278 2
Data, restraint, parameter 6 009, 0, 498 6 148, 0, 451
Goodness of fit on F? 1.033 1.076

Final R indices [I>20(])]
R indices (all data)
Largest diff. peak and hole / (e-nm™)

R=0.060 5, wR,=0.168 1
R=0.072 7, wR,=0.177 9
2 460 and -3 166

R=0.073 7, wR,=0.198 6
R=0.086 5, wR,=0.204 7
4 466 and -3 037
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Probability level: 30%; Symmetry codes: '
-, 2—y, 1-z; iy, 2-y, —z; i

1—x, 1=y, —z; i—x, T-y, 1= ™
—x, 2=y, 1=z " x, =14y, 23 =14, 9, 23
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Fig.1 View of the asymmetric unit of complex
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Dyl #1 Dy2 i3 O1 F1 O3 # Ik 75 — L JE 1A X Bk
SR FRIT B, BL Dyl e iy Dy1-0 9
KA 0.220 6(7)F) 0.240 5(7) nm Z[H], 0-Dy1-0 1)
HEFAAE 75.5(2)° %] 155.2(3)°Z 11, LL Dy2 Ry i
Dy2-0 MK FE 0.220 1(7)%) 0.236 9(7) nm Z 7], 0-
Dy2-0 W8 7E 73.2 (3)°F] 148.8 (3)°=Z M8, Dyl |
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Table 2 Selected bond lengths (nm) and angle (°) for complexes 1 and 2
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Fig.2  Coordination mode of ligand (a) and central

mental ions (b)

Eu2 MR R 0.393 0(3) nm, Eul-O1-Eu2 15 £ 4
109.4(3)° ,Eul-03-Eu2 B8 4 109.6(3)°, LA Eul
1) 0-Eal-0 B BEFATE 70.3(3)°F 154.8(3)°Z
], Eul-0 $# M4 BEAE 0.224 0(9)%] 0.243 2(9) nm Z
], O-Eu2-O B8 1E 70.7(3)° %] 147.2(3)°Z [ ,
Eu2-0 MK AE 0.220 7(9)% 0.242 6(9) nm Z[A] %}
FERT I Eu-O HY B ER IS T X0 W /Y Dy-0 AR, &
B SX Dyl1-01-Dy2 Hl Dyl-03-Dy2 19 & fi K F
Eul-01-Eu2 Al Eul-03-Eu2 M8/, (A Eul-Eu2 ¥
FRESHKIH KT Dy1-Dy2 HUBEE]

BeA9 1R 2 /) X 54k 0 R A 5 St an 1 3
JI7IR R B S DS N P BRSO T DL L
W () o7 B HE AR W G, B AR T %) A 5 ) R S B 2
P —F, W I AR 5 E WA 25 55 AT R S I o I A A
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Fig.3 Powder X-ray diffraction of complexes 1 and 2
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22 BEWKTRME

BFER MH, B A9 1R 2 AR R A L [
RFEERT , LA 375 nm ¥R K EECE Y 2
TE 550~720 nm {0 A B 26 % FHOEE (8] 5a), B Al
5a 1 LAE HE 581,593,616,652 F1 705 nm &k i B
1) 2 S0 L VA & S LA 2 0 Eu® i SD—TF,,SDy—
'F,,°D—"F,,’D—"F;,*D—F, RE W BT 7E 485
nm & BT A BB A RSS9 1 28 R 51t
(& 5b), Bl 5h Y BCARAE 603 nm Ab A E5ER  2E
KT ATRJE S MH BCAR B g BRI, ERCE D) 2
R B RGBT AE 616 nm &b, H MH BLAA7E 603
nm &b 1Y 5 K ST R B FE R G ) 2 AR T
MH B R 2] Eu* i Re it %38, Bl MH BT Eu® A7 B
BBALER,; BCAY 1 26 RMNIE S M MH
BeAAR St H AR & B Dy 9 FRAF & 3 i | 3X 3600 MH
FeiR S Dy* & SEHA W R L3k, I AR5
B 4% 1 2L B0 R R B S BB I VR K
23 EEYHRREMNE

1E 70% N, 1 20% OB AR E) ST,
PL 10 °C-min™ By FHR BT 2 R 2 750°C 195 F A
T 2B WA E (B 6), WNEl 6 F i,
BG40 1 F 2 &6 BAT RAFIF e, BLAY 11
315 CH IR 53, 1E 315~700 °CHYTE Bl A
SEA IR MH T A 53 i S8 A AR MR R TR 64.5%
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37.39%) & & B ALY BCE W) 2 MR E G AL S il A
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Fig.4  One dimensional structure (a), two dimensional structure (b), three dimensional structure (c)

05, Dyl

@

and topological structure (d) of complex 1

600

(@) _— 8007 (v)
500+ °a’ 7004
4004

MH

3004
2004 Complex 1
1004

560 580 600 620 640 660 680 700 720 550 600 650 700 750

Wavelength / nm Wavelength / nm

A.=375 nm for 2, 485 nm for 1 and ligand

K5 EAEY 2 @) BEY 1B (b RS & 51k
Fig.5 Fluorescence spectra of complex 2 (a), complex 1 and the ligand (b)
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Fig.6 TG curves of the complexes 1 and 2
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