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Synthesis and Crystal Structure of Coordination Polymer Based on
Isonicotinic Acid, Ag(I) and Keggin-Type Polyoxometalate
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Abstract: One Keggin-based complex, [Ag;,(L)s(H20)s](SiW1,04) -6H,0 (1) (L=isonicotinate) was synthesized under
hydrothermal condition. The complex was characterized by elemental analysis, IR spectra ,UV spectra and X-ray
single crystal diffraction. The crystal belongs to monoclinic crystal system, space group C2/m with a=1.259 5(2) nm,
b=2.429 7(3) nm, ¢=1.825 7(3) nm, B=103.794(2)°, V=5.4259(13) nm?, Z=2. Single crystal structural analysis
reveals that the complex is a porous Keggin-based 3D coordination polymer based on the incorporation of void

between 2D metal-organic networks and Keggin anion. CCDC: 820578.
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, 1.2 1
, - (H,S1W 1,049, )(0.72 ¢,0.25
o , - mmol) , (HL,0.12 g,1 mmol)  AgNO5(0.34 g,
, , 2 mmol) 10 mLL , 1 mol-L' NaOH
) ) - pH 5 25 mL
i , 25%C-ht
, , - 160 C 8 000 min, 20 C-h™
, 100 C 2000 min, 3C-h?!
’ ; o :50 %
(1819 ’ ( ) (
- [Agn(L)s 2 ) o
(H20)5](SiW 1,040) - 6H,0 (1)(L=isonicotinate , ) : ( ,%):C,10.79(11.22);H,
o - 1.02(0.80);N,2.10(2.21), (KBr,cm™);3 442
$,2922w,1602s,1548s,1390s,1226w,1093 w,1060
- o w,1 014m,974s,924s,886w,800s,770m, 784w ,689m,
534m,
1 1.3
1.1 [Agin(L)s(H,0)5](SiW 1,04) - 6H,0 (1)
(HL=isonicotinic acid), (AgNOy), Bruker Smart Apex CCD ,
(H,S1W ,04) , (NaOH) 123 K,
) o G.H.N Mo Ka (A=0.071073 nm) , w-20
CE instruments EA 1110 o ( 1),
Nicolet AVATAR FTIR360 Bruker Advanced X-ray Solutions s
o 4000~400 cm™, KBr o Saint ) sadabs 5
Cary 5000 - - SHELXTL(5.10 ) ,
o 200~800 nm, WinGX 1.64 o
600 nm-min™', F-4500(Fluoresce-
nce Spectrophotometer) o R
:240~400 nm, :200~ (riding model) (C-H
600 nm, :240 nm-min™, 0.096 mn,N-H 0.090 nm),
5.0 nm,PMT 700 V, 1, 2,
0.5 s, CCDC 820578,
1
Table 1 Crystal data and structure refinement for complex 1
Formula CusHssAgnNsOgrSiW 1 A 2
Formula weight 534372 D./ (g-em) 3271
Crystal system Monoclinic m/ mm™ 14.875
Space group C2/m Crystal size / mm 0.10x0.10x0.10
o/ nm 1.259 5(2) No. of data /parameter 4630 /352
b/ nm 2.429 7(3) 0 range / (°) 1.86~25.00
¢/ nm 1.825 7(3) Obs. reflns 4410
B1(°) 103.794(2) Ry, wR, (I>20(1)) 0.070 1, 0.151 7
V / nm® 5.425 9(13) Ry, wR, (all data) 00729, 0.153 4
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Table 2 Selected bond lengths (nm) and angles (°) for complex 1
Ag(1)-N(1) 0.213 9(15) Ag(3)-0(21) 0.220 6(14) Ag(3)-Ag(3C) 0.278 6(4)
Ag(2)-N(2) 0.217 4(13) Ag(4)-0(23) 0.219 5(12) Ag(3)-Ag(4) 0.334 9(3)
Ag(1)-0(10) 0.260 5(14) Ag(3)-0(1W) 0.232(3) Ag(4)-Ag(5) 0.280 6(5)
Ag(1)-O(13E) 0.261(2) Ag(4)-0(2W) 0.231(6)
Ag(3)-0(22C) 0.2162(13) Ag(5)-0(24) 0.2141(16)
0(21)-Ag(3)-Ag(4) 104.1(4) N(2)-Ag(2)-0(10) 86.6(5) 0(21)-Ag(3)-Ag(3C) 83.9(4)
0(1W)-Ag(3)-Ag(3C) 163.8(9) N(2B)-Ag(2)-0(10) 92.8(5) 0(22C)-Ag(3)-Ag(4) 66.2(4)
0(23)-Ag(4)-0(23D) 154.3(8) 0O(10B)-Ag(2)-0(10) 91.8(9) O(1W)-Ag(3)-Ag(4) 126.1(9)
0(23)-Ag(4)-Ag(5) 77.2(4) N(2)-Ag(2)-O(13E) 90.4(4) Ag(3C)-Ag(3)-Ag(4) 69.75(11)
0(23)-Ag(4)-Ag(3D) 113.5(4) 0(10)-Ag(2)-0O(13E) 134.1(4) 0(23)-Ag(4)-0(2W) 102.8(4)
0(2W)-Ag(4)-Ag(3) 63.55(6) 0(22C)-Ag(3)-0(21) 165.0(6) 0(2W)-Ag(4)-Ag(5) 180
0(24)-Ag(5)-Ag(4) 87.3(5) 0(22C)-Ag(3)-0(1W) 106.7(8) 0(23)-Ag(4)-Ag(3) 78.4(4)
N(1)-Ag(1)-N(1A) 180 0(21)-Ag(3)-0(1W) 88.3(8) 0(24)-Ag(5)-0(24D) 174.5(11)
N(2)-Ag(2)-N(2B) 179.109) 0(22C)-Ag(3)-Ag(3C) 81.9(4) Ag(3D)-Ag(4)-Ag(3) 127.11(13)
Symmetry transformations used to generate equivalent atoms: A: —x+3/2, —y+3/2, —z; B: —x+2, y, —z; C: —x+3/2, —y+3/2, —z—1;
D: —x+2, y, —z—1; E: x+1/2, —y+3/2, z.
2 0.280 6(5) nm, (201
Ag(l) Ag- A
2.1 1 g & &
AecL(HO 02969 nm) - Ag
SIWL00-610 (1) 12 Agl [ gg12 O (0.289 nm)"= o Ag3Agd
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Fig.5 (a) Schematic view of the 3D structure of 1: (b) 3D structure of 1
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Fig.6 Coordination environment of Ag(l) ion in 1
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) ’ [232430) Ag-Ag
2.2 1 , ,
. 0 ; (
o :240~400 nm) , 200~
, 600 nm
1718 cm™ v(C=0) 1413 cm™ Ag---Ag (232430
v(C-0) , Ag---Ag ( Ag
-Ag Ag---Ag Ag--
7,(CO07)=1548 cm™ v,(CO0)=1390 c¢m™ Ag ) , o
1 Av(Av=r,(COO")-r,(COOY)) 3
200 cm™,
Ag(I) el .
-C=N 1618 cm™ -
, = ’ [12-13,15]
1602 cm™, v(-C=N) , -
N AdD , 1
N Ag(T) , ,

¥(C-N)=

1338 em™,»(C=C)=1557 cm™)

[2710
v(Si-0,) »(W=0) .»(W-0,-W)
v(W-0.-W) 928.1 018
980,879,781 cm™ (0= ,0,=2
,0= )s
924 1014 974 886,784 cm™,
) SiW 04"
Keggin =8,
2.3 1
0 253 nm 322 nm 2
( Oq( ) > W O )
W ), s
SiW 0,0+
Keggin o T ¥
267 nm 21
261 nm
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