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Synthesis and Characterization of a Three-Dimensional
Y(D-Ag(I) Heterometallic Coordination Polymer

LI Xin-Fa* ZHAO Hua-Jun ZENG Qi-Hua
(Department of Chemistry, Zunyt Normal College, Zunyi, Guizhou 563002, China)

Abstract: A heterometallic coordination polymer [Y,Agl,(ina)s(H,0),], (1) was synthesized by the synergistic
coordination of isonicotinate(Hina) and 2-sulfobenzoate(H,L) ligands with Y(Il) and Ag(I) ions under hydrothermal
condition. It was characterized by single-crystal X-ray diffraction, powder XRD, thermogravimetric analysis,
elemental analysis and infrared spectroscopy. Single-crystal X-ray diffraction reveals that it crystallizes in the P2//n
space group. Unit cell parameters ¢=0.914 43(3) nm, =1.378 39(5) nm, ¢=1.760 76(5) nm, B=102.315(3)°, V=
2.168 27(12) nm?, Z=4. It contains a u,-O bridged centrosymmetric heterometallic tetranulear cluster [Y,Ag,L,].
Adjacent tetranulear clusters are connected with each other through ina~ ligands, forming a three-dimensional

metal-organic framework. CCDC: 888050.
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1.1 RXFIAEE

JIE 3500 249 A i B M 4l 4 P S e b R AU
faf 2l fb 4b ¥ 0 C H M N JC % 9 & & j& 7€ Vario
MICRO E I G 2 43 BT A% 00 22 i, 2040 % 3k 7E
Perkin Elmer Spectrum One i 37 7258 462 21 51 5615 A%
g sECR A KBr JE A, M Bl 4 000~400 em™),
A AT 5 (XRD)#E Rigaku Mini Flex [T ¥y A& 17 4%
LML CEIE R Cu Ko 46 ,1=0.154 056 nm), #H il
AE NETZSCH STA 449C #4843 A A (/<
AL THEHZE R 10 °Cmin™),

1.2 MUEREW1IHWER

Y,0; (0.5 mmol),AgNO; (0.55 mmol),Hina (2.0
mmol) , H,1,(1.0 mmol) 1 10.0 mL Z& 1R /KIR & J5 1%
T #E 19 30 min, SR 5 5445 2 25 mL PR R U
OB AEWEE RN E T, T 175 CF L
132 h, #LL 4 C-h' B HORFE R =R, I8, KB,
BIAPCR B 775 66% (3T AgNO,), bl
C1oH 1 AgN0,SY , TCE 40 AT 45 R LI H (15 55 N R it
BAH ,%):C 34.71(34.62) ,H 2.11(2.14),N 4.20(4.25).,
IR (KBr pellet,ecm™):1 670 (w),1 591 (vs),1 553 (m),
1 429(s),1 250(w), 1 173(m), 1 079(w),1 014(w). Bl &
Yy 1 AEKRTE WA HLES R T AR AS I R S
S dEE e, LBECROLIIX (7 Edinburgh
FLS920 ZEGIEAX ) R AR EW 114D
e 55, SO R H SO B T RS
1.3 BEEHNR

B — i RS 0.45 mmx0.39 mmx0.18 mm
B bR L A W B S RE S, EE IR N T Oxford
Xcalibur E 5@t A7 AL EUCSEAT 8O, & A
ST Mo Ka #14:(1=0.071 073 nm), LA
o HH T A 2.37° <6 <26.55° 78 B 4 2l 4
9 727 AT A, Al ST B AT S AECH 4 498 4>
(R.,=0.027 1),I>20 (1) i W] WL £ 5 £5 40 3 617 14>,
H CrysAlisPro(Version 1.171.34.49)% #4784 i
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Table 1 Crystallographic data for 1

Empirical formula CioHsAgN,0,6SY V / nm? 2.168 27(12)

Formula weight 659.16 A 4

Crystal system Monoclinic D./ (g-cm™) 2.019

Space group P2i/n ©/ mm™ 3.723

a/ nm 0.914 43(3) R, 0.027 1

b/ nm 1.378 39(5) GOF on F? 1.028

¢/ nm 1.760 76(5) Ry, wR, (I>20(1)) 0.0452/0.118 9

B/ 102.315(3) Apyi e / (€ +nm™) 1131/-1370

x2 EAY1INBIEKMNEREE
Table 2 Selected bond lengths (nm) and angles (°) for 1
Y(1)-0(8)#1 0.225 0(3) Y(1)-O(1)#2 0.226 6(3) Y(1)-0(9)#3 0.230 4(3)
Y(1)-O(7)#2 0.235 9(3) Y(1)-0(6) 0.240 1(3) Y(1)-0(2) 0.245 3(3)
Y(1)-0(3)#2 0.252 4(3) Y(1)-0(10) 0.253 4(3) Y(1)-0(1) 0.260 5(3)
Ag(1)-N(2) 0.216 5(4) Ag(1)-N(1)#1 0.217 2(4) Ag(1)-0(2) 0.264 2(3)
N(2)-Ag(1)-N(1)#1 153.42(18) N(2)-Ag(1)-0(2) 121.20(15) N(1)#1-Ag(1)-0(2) 83.49(14)

Symmetry codes: #1: x+1/2, —y+1/2, z+1/2; #2: —x+1, —y+1, —z; #3: —x+3/2, y+1/2, —z—1/2.
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2.1 BRIEGEHHEIE

B RGBT P2y/n ZSHVEE, WA 1 PR,
1BARX AR ITH A 1A R 20 0 Y3, 1
A Ag(D), 1A T2RCAE 2 4 ina BC A& LA B 1 AN Be fir
KArF ., YWD 9 4 O BETFECALIE 1 A[YO.|BLfr %
TR, SR F T A G i B SR DO 5 B b AT e 5 4
B ZH5EAMAM O JEF 535Kk H T ina Fe AR
B B LA B LR b R LA L L Y-0 B
T 0.225 0~0.260 5 nm N, “FIHEK N 0.241 0
nm(E 2), Ag()RM T H WA T FIL R AL,
“T” SRR ALE S 2 A IERE N R, YA A7
SR 1A LAECR BRI O BT L Ag(l)-
N #1),Ag (1)-N (2) Al Ag (1)-0 (2) M5 510
0.217 2,0.216 5 A1 0.264 2 nm, H\1a] (4 B 2 LE
BT 4 N(2)-Ag(1)-N(#1),N(2)-Ag(1)-0(2)F1 N(1A)
-Ag(1)-O2)5 £f1 531~ 153.42°,121.20°F11 83.49°(K
2), SABHR RV T FH —E RN 2 4 ina”
e A R B T M 3 4 m B A AL ik
NEF5 14 AgFLHr 2 DRI O T4l 5 2
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Hydrogen atoms are omitted for clarity; Symmetry codes: #1: x+1/2,
—y+1/2, z+1/2; #2: —x+1, —y+1, —z; #3: —x+3/2, y+1/2, —2-1/2
F1 ST 1T YA Ag(D)YBL A #1358
Fig.1  Asymmetric unit of 1 with 30% probability of
thermal ellipsoids
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Fig.2  Coordination mode of ina™ ligands exhibited in 1
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Fig.3 Tetranuclear heterometallic cluster [Y,Ag,l,] in 1

[YOs] and [SOsC] are presented as gray and pink polyhedra,

respectively
P4 AR o S5 10 B 1R =280 05 i
Fig.4  View of the 3D framework of 1 along the
crystallographic a axis
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Fig.5 Thermogravimetric curve of 1
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Fig.6 Calculated and experimental XRD patterns of 1
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