{5 U B AR FLE RO
H30% H4W 20174 10 A

Journal of Xinyang Normal University

Natural Science Edition Vol. 30 No. 4 Oct. 2017

DOI:10.3969/.issn.1003-0972.2017.04.010

M nd-3-FHERSR SR EC L R S WIS A . IR S # A St

ERE AL L RRAE, KRS F
CGEEMRIE T K2 b= 54 TR | VBB REY B S 902, ) 78 HEAR 541004)

B OEAKRBRESRTHL-3-FiedAdAY{([Ag (Py-3-CA)] , (1)F [Ph, (Py-3-CA), ], (2)}
(Py-3-CA=vbrk-3-F#), A X FER L HITHMAMNE T Ao Hhey kM, Pt Tastb# ik
M XHESFRITH REFRROEIELEREAN. LD | BTEHHK. P2 /c @, HBRAK a=
0.859 97(4) nm,b=0.576 70(2) nm,c=1.012 87(4) nm,B=97.673(4)°,V=0.497 83(4) nm*.Z=4; dh# 2
B T 4K .P2, /c ERAF. IS K a=1.107 64(3) nm,b=2.366 60(6) nm.c=0.863 20(2) nm.B3=
110.313(3)°.V=2.122 02(10) nm* . Z=4.Be o P oI KB A L A E RAB L 69 Z f SR M. % B0
LREW,EAY A2 LA %R

K ok -3-F B SRR R B e A

RES%ES:0614.81 XHtRERL: A XEHS: 1003-0972(2017)04-0557-04

Synthesis. Crystal Structures and Fluorescence Properties of Silver and

Lead Coordination Polymers Based on Pyrazole-3-Carboxylic Acid
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(Guangxi Key Laboratory of Electrochemical and Magneto-chemical Function Materials,
College of Chemistry and Bioengineering, Guilin University of Technology, Guilin 541004 ,China )

Abstract: Two complexes of pyrazole-3-carboxylic acid, {[ Ag (Py-3-CA)] , (1) and [Pb, (Py-3-CA), ],
(2) } (Py-3-CA= pyrazole-3-carboxylic acid) . were synthesized by hydrothermal method. The complexes were
characterized by IR spectroscopy. elemental, f{luorescence, X-ray powder diffraction and single-crystal X-ray
diffraction analyses. The results showed that the complex 1 belongs to monoclinic crystal, P2, /c space group,
unit cell parameter a =0.859 97(4) nm,6=0.576 70(2) nm,c=1.012 87(4) nm,B=97.673(4)°,V=10.49783
(4) nm*®,Z=4,and the complex 2 belongs to monoclinic crystal, P2, /c space group, unit cell parameter a =
1.107 64(3) nm,b=2.366 60(6) nm,c=0.863 20(2) nm,B=110.313(3)°,V=2.122 02(10) nm’,Z=4. The
complexes were linked to three-dimensional structures by the hydrogen bonds. The results of fluorescence meas-
urements showed that complex 1 and 2 had fluorescent properties.
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Spectrum One FT-IR Spectrometer 8 B 25
W sh i i, KBr JE i, 38 E Perkin Elmer 24
A]; PE LS55 BIZOG0 R, L PE A wl.
1.2 REVHER

KK B A BUR AL R AW 1, 43 0 Bk i
0.0224 g (0.2 mmol) Mk ME-3-F 12, 0.0112 g (0.2
mmol) Z & L =I5 mL LB F KT 25
mL B H R 15 min; AT E 5 mL
TR 4R (0.0340 g, 0.2 mmol) ¥ Wik, 4k Ze i # 15
min TR E 25 mL A9 B DU IR 2 5% 9 8
AN i R SN 48 R B DL 90 °C IR in 34
3dJE.BREWR. 12 h )5 PRERAeR e A
MR TR, =R 55% (HI X 4 )8 IR 7). IR, v,
em,1594.67 (s), 1484.32(s), 1372.52 (s). Anal.
Caled. for C,HsN, O, Ag (% ):C 21.98,H 1.39.N
12.83;Found( %) :C 21.92,H 1.37,N 12.79.

KK A AR R AW 2, kS AN
BTN 3R G W AH ) i T AR A i TR T L VR R A5 B
T AR R =N 65 % CHIX 4 )8 7). IR v,
em',3450.67(s),1629.72(s) ,1483.25(s) ,1367.16
(s). Anal. Caled. for C;s Hy Ny Og Pb, (% ). C
22.45,H 0.19, N 13.17; Found (%) . C 22.38, H
0.17,N 13.09.
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r AT BR R LB AW 1 B TR R,
P2,/CzZS L E 1 PR, JEAR G5/ B oo i 4
— R F A i me-3- R B B T mk-3- F R
1 38 o R ik 19 P A 40 R L i B 1 7 —
RIRTF 0SS =AW TR Ag & = A7,
Agl 43515 3k B P AN [ 0 i - 3- B R B 5 - o
AR F O1A.02C Fil o5 — A~ itk e -3- B R ] 85+
M A& I F N1 B AL (d ageoa = 0. 2285 (3) nm;
d agro2e =0.2269(2) nmsd s =0.2436(3) nm) ,
TR R L 2. AglA AglB 5 Agl ¥
T (o7 A 2 AF ] L o 5 Py-3-CA BHES 17X Ag 811
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Tab. 1  Crystallography and structure of correction data of complex 1,2
RgE| [#A=27/B! &2
CCDC 1525688 1525689
Formula CiH3N, O, Ag Ci6 Hi1 N3 OgPby
F. 218.95 857.71
Temp 293 K 293 K
Crystal system monoclinic monoclinic
Space group P2i/c P2/c
a/nm 0.859 97(4) 1.107 64(3)
b/nm 0.576 70(2) 2.366 60(6)
¢/nm 1.012 87(4) 0.863 20(2)
a/(*) 90.00 90.00
b/ (%) 97.673(4) 110.313(3)
¥/ 90.00 90.00
Volume/nm? 0.497 83(4) 2.122 02(10)
4 4 4
Calculated density/(mg.m ™ %) 2.921 2.685
F(000) 416.0 1564
Crystal size/mm?® 0.20X0.20X0.10 0.20X0,20X0.10
0 range for data collection/(°) 4.06 to 25.09 3.44 to 25.09
—10 <h<< 9. —13 <h<13
Index ranges —6 <<k< 6 —27T<<k<28
—12 <1< 8 —7<1 <10
Reflections collected 1634 3764
Independent reflections 884 (R, =0.0131) 3764 (R, =0.0260)
Data/restraints/parameters 884/0/86 3764/0/307
Goodness-of-fit on F? 1.152 1.013

01

020
AgiA

%/
‘;,/
Bl EEY 1MW FEEE

Molecular structure of complex 1
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Fig. 2 Packing diagram of complex 1
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Tab. 2 The main bond length and angle of the complexes

a1 HEK /nm a1 A/ C)
Agl-N1 0.2436(3) 022-Agl-N1 112.04(9)
Agl-02? 0.2269(2) 0O1'- Agl-N1 83.62(9)
Agl- O1! 0.2285(3) 02%-Agl-01! 157.75(9)
k&2 HK /nm k&Y 2 K /nm
Pb1-03 0.2729(4) Pb2-03 0.2635(4)
Pb1-04 0.2654(4) Pb2-N4 0.2730(5)
Pb1-06 0.2697(4) Pb2-0O5* 0.2715(4)
Pb1-N6 0.2648(4) Pb2-N2 0.2792(5)
Pb1-07° 0.2704(4) Pb2-01* 0.2672(4)
Pb1-07 0.2452(4) Pb2-02* 0.2591(4)
Pb1-N8 0.2505(5) Pb2-02 0.2530(4)
L&Y 2 B/ ) &9 2 /)
04-Pb1-03 48.56(12) 03-Pb2-N4 62.03(12)
04-Pb1-06 131.15(12) 03-Pb2-05* 80.47(12)
04-Pb1-07° 83.48(12) 03-Pb2-N2 73.95(14)
06-Pb1-03 82.65(11) 03-Pb2-0O1* 160.52(12)
06-Pb1-07° 140.82(11) N4-Pb2-N2 68.39(14)
N6-Pb1-03 142.60(14) O5*-Pb2-N4 135.23(14)
N6-Pb1-04 162.99(15) 05%2-Pb2-N2 125.71(13)
N6-Pb1-O6 62.71(13) O1*-Pb2-N4 125.31(13)
N6-Pb1-07? 87.83(14) 0O1'-Pb2-05' 98.25(12)
O7-Pb1-03 114.85(12) 0O1*-Pb2-N2 91.68(14)
O7°-Pb1-03 129.52(12) 02'-Pb2-03 143.44(12)
O7-Pb1-04 83.40(13) 02-Pb2-03 89.61(13)
O7-Pb1-06 127.34(13) 02'-Pb2-N4 81.53(13)
O7-Pb1-N6 79.68(14) 02-Pb2-N4 127.49(13)
O7-Pb1-07° 64.88(16) 02-Pb2-05* 71.64(13)
O7-Pb1-N8 64.90(15) 02'-Pb2-0O5* 129.75(13)
N8-Pb1-03 77.24(14) 02-Pb2-N2 61.32(13)
N8-Pb1-04 95.23(14) 02*-Pb2 N2 96.38(14)
N8-Pb1-0O6 72.50(14) 02-Pb2-0O1* 71.73(12)
N8-Pb1-N6 79.12(15) 02*-Pb2-0O1* 49.45(11)
N8§-Pb1-07° 129.56(15) 02-Pb2-02* 117.06(15)

ERES 1) -x,1/24+y,1/2-25 2) tax,.-1/2-y,1/2+=;
3) ~x,-y.l-z; 4) +x,1/2-y,1/2+=
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Fig. 3 Topological structure of complex 1
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Tab. 3 Hydrogen bond length and angles of the complex 1

A% D-H-A  Rpu/nm Rua/nm Rpa/nm Opua/C)

N2-H2A-02! 0.0942 0.1867 0.2805 171.73

RS 201/2-y 5 =

B 2 J@ T Rk &R . P2, /C 25 [ . A&l
4 IR S HEA S5 R B0 AL PSR R T DO i
W3- PR 1] 8 . i e3P IR ] B 1 1 R Bk B
T AL, — il A R ) A S T LA
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(d ppros=0.2729(4) nmsd ppor =0.2654(4) nm;
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dppior =0.2704(4) nmsdpyoa =0.2452(4) nm;
dpixs =0.2505(5) nm) s Pb2 7351l 555k A PIA AN [H]
4 Hk - 3- HH R 9 2 - P i SR T O3 N4 Al 02,
N2 B A 43 58 B A~ IG5 — > ik e -3- iR
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Hb — A~ A [A) B ik me-3- R B B - 1 &R T O5A
AR A (d prpos = 0.2635(4) nmsd pony = 0.2730
(5) nm;dpyosa =0.2715(4) nm; dpy e = 0.2792
(5) nm;s;dppor =0.2530(4) nm;dppcia =0.2672
(4) nmisdpy oo = 0.2591(4) nm) ; 3 F [ &E K I
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Fig. 4 Molecular structure of complex 2
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Fig. 5 Packing diagram of complex 2
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Fig. 6 Topological structure of complex 2
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Tab. 4 Hydrogen bond length and angles of the complex 2

&% D-H-A Rpu/nm Rua/nm Rpa/nm  Opna/C%)
N1-H1-0O8! 0.0860 0.2050 0.2814 147.54
N3-H3-01! 0.0860 0.1973 0.2813 165.17
N5-H5-04? 0.0860 0.1933 0.2793 177.37
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Fig. 8 Fluorescence emission spectra of ligands and complexes
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Fig. 7 The powder X-ray diffraction pattern of the complexes
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