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Syntheses, Structures and Properties of Two Silver(I) Complexes
Constructed from 6-Methyl-2,3,5-pyridine-tricarboxylic Acid

GAO Hong-Ling ZHANG Qin-Qin LI Fang-Fang YI Yong-Ling WANG Xiao-Jia CUI Jian-Zhong*
(Department of Chemisiry, School of Science, Tianjin University, Tianjin 300072, China)

Abstract: Two complexes constructed from 6-methyl-2,3,5-pyridine-tricarboxylic acid, 1,10-phenanthroline and
AgNO;, namely [Ag (H.mpte) (phen)] -2H,0 (1), [Ag(H.mptc) (phen)] (2) (Hsmpte =6-methyl-2,3,5-pyridine-
tricarboxylic acid, phen =1,10-phenanthroline), have been synthesized by the self-assembly reaction and
characterized by X-ray diffraction single crystal structure analysis, elemental analysis, IR, PXRD, fluorescence
and thermal analysis. In 1, Ag(I) coordinated to three N atoms from H,mptc~ and phen. In 2, Ag(I) is four-
coordinated by three N atoms from H,mptc™ and phen, and one O atom from the Hymptc~. Complex 2 is more
stable on the thermodynamic consideration than 1. The solid-state photoluminescence spectra show that the

fluorescent emissions of 1 and 2 are at about 475 nm, which can be attributed to the ligand-to-metal charge

transition. CCDC: 970053, 1; 970052, 2.
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1 LEEHS

1.1 RFI RS

JC 2 431 Perkin-Elemer 240 #1582 43 #1 X
SEA; HAhZE R A Rigaku Saturn724 CCDX-H4k 5L
A T SRS 2 5 204063 H FTS 3000 £LA0 ' 1A
€ (KBr JEJ7); #4230 B I NETZSCH TG 209 AU A
AE N, AR 58 B PXRD H Rigaku D/max 2500v/
pe X-SF S AR AT HHACI A2 ; 256061 43 B HI F-4500
FL 2665 AU | 6-F 562, 3, 5Nk BE — SRR AR
FAT 2 45 21 e 8 1) A L R Ak 2,6- 1
$E-3,5-AkRE R4, BN X S ar M all
1.2 BEE®W1FM209E88H

¥ 2 mL &4 0.019 8 g(0.10 mmol)F 1Mk (1) 2,
BV W 2] 5 mL & A 0.025 4 g (0.15 mmol)
AgNO; 7K E W SR 5 mL S 08 | & 4
1hJa,MA 5 mL &4 0011 3 g(0.05 mmol) 1Y 6-
32,3, 5-MIE = BROK WL, 4R 22 W 4 h S5 i U8,
DRV E T A 10 d, 3 2K AR I 1D Ag
TR N 31%), IR RS HUE 20 d, Tt fh ik
1iHK, P ayok ik 2 (DL Ag 1H3 %2k

45%), 1 AL CyH sAgN:Og, JC 3R ST 4l 2R | 58
5 {8 (%):C,46.12;H,3.29;N,7.70; 3T H i (%) C,
46.00;H,3.31;N,7.67 . 2L4M 3 M (KBr,em™) : 3 404m,
1 705vs,1 620vs,1 433m,1 279s,1 151s, 2 W fb2%
KA CyHuAgNOg, T 43 HT 45 | SLI A (%) C,
49.32;H,2.70;N,8.19; 11518 (%) . C,49.24 ; H,2.75;
N,8.20, £L4M53 T (KBr,em™): 3 304v,1 702vs,1 595vs,
1 436m,1 284s,1 140s,
1.3 EEYHREEHINE

PEWR/NEB 4 0.20 mmx0.18 mmx0.12 mm (¥
B Rigaku Saturn X-3 26 B & AT 4L, R A
A ER I Mo Ko 5859 (0=0.071 073 nm){E A1 5
JEIR T 113(2) K I T, Bl w-¢ Al 720, JE A5
TFAR AR B R IR E TR A bR A 1)
PERS BN 2 /N BB IE, SR T AR
IS A ke . 2 HSE I SHELXS-97 #l
SHELXL-97 B EM5e i, ML 11 1.77° <0<
25.02°(-15<h<15,-15<k<12,-15<[<15) {u[#l
W, I 16 303 TS A, Hoh 3486 ANl AL AT
B (Rw=0.050 0), FLEH 2 7E 2.12°<0<27.88°
(-l4<h<14,-16<k<18,-16<I<16)JLH N , I
4618 137 NI, Horb 4 306 ST AT S BL(R,=
0.045 8), A1 KATFH 43 AT I 5L 06 25 14 254 4B fB IE
Tk AR B TR 1,

CCDC:970053,1;970052,2,
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i 1A~ o0 JEFONS S TRAL, EHAERRY
=, AW 1T Agl 5 04 ZHFEE A 0306 3
nm, /NT Ag BT 5 O BT M n s k4 Z e,
FRLL Agl---O4 AE T %A WL T 14—
Y IR 25 46 (] 2b), 53 40, A 2a, AHARHE A phen
Y5 phen Z [AAFAERR Y - HEBUWEH] :N2 .C10.C11,
C12.C13 F1 C21 iX 6 DI FHI AL 7 -1, Jil Cg
(0.452 35,0.478 87,0.844 58), 4R 7 °F W
N2 C107 . C11% . C127 . C13" Fl C217 X 6 /> Jit F #4
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Table 1 Crystal data and structure refinement for 1 and 2

Complex 1 2

Empirical formula CoHisAgN;05 CoH1sAgN;06
N/ nm 0.071 073 0.071 073
Formula weight 548.25 512.22
Crystal system Monoclinic Monoclinic
Space group P2/c P2i/n

a/ nm 1.315 5(8) 1.117 9(4)

b / nm 1.311 6(7) 1.413 8(4)
¢/ nm 1.309 2(8) 1.222 6(4)
B1(° 118.892(7) 111.077(4)
V[ nm® 1.978(2) 1.803 0(10)
A 4 4

D./ (Mg-m™) 1.841 1.887
Absorption coefficient / mm™ 1.078 1.168

F(000) 1104 1 024

6 range / (°) 1.77 to 25.02 2.12 to 27.88
GOF on F? 1.149 1.073

Ry, wR, [I>20(])]
Ry, wR; (all data)

0.050 3, 0.133 2
0.060 0, 0.138 1

0.037 9, 0.078 7
0.047 3, 0.083 3

F2 A Y[Ag(Hmptc)(phen)]-2H,0 (1)K 584 44 Fn i fa 53R

Selected bond lengths (nm) and angles (°) for [Ag(H,mptc)(phen)]-2H,O (1)

Table 2
Ag(1)-N(1) 0.218 9(4) Ag(1)-N(2)
N(1)-Ag(1)-N(2) 142.69(16) N(1)-Ag(1)-N(3)
C(2)-N(1)-Ag(1) 118.4(3) C(6)-N(1)-Ag(1)
C(21)-N(2)-Ag(1) 116.2(3) C(19)-N(3)-Ag(1)

0.227 8(5) Ag(1)-N@3) 0.231 8(5)
143.74(16) N(2)-Ag(1)-N(3) 73.29(15)
121.3(4) C(10)-N(2)-Ag(1) 126.3(4)
127.4(4) C(20)-N(3)-Ag(1) 114.4(3)

B BTl Cgt (0.547 65,0.521 13,1.155 42), 2 =
ST O E A 0.367 6 nm, T 0.000°, X F
- YERWE ALK B3R 1D 859 Al 1 4> 4 BUZ
45 (18] 2b), MTERC AW 2 1, Agl--- Agl™ [ BE 25
(0.334 8 nm) /MT 2 DR 7RG JE R AR AR 2Z

(0.344 nm)" A TE RS W R S BEVE ], E S
KRB IR 3, WG 2 W FR B 2 ) 77 A S
YEH, Eﬁ%ﬁ?ﬁﬁﬁﬂ}(ﬁﬁﬁ%ﬁi%ﬂﬁ%ﬁi 14
TG RS fif ) — 2k XU - 1 4544 (] 2¢), HEAUHER) &
THERK A ABREY TR 4, M1 qﬂ/ﬁ%ﬁ SR 1Y

* 3 BEL&Y[Ag(H,mptc)(phen)] (2)87 &8 5 8K A0 78 H 4R
Table 3 Selected bond lengths (nm) and angles (°) for [Ag(H,mptc)(phen)] (2)

Ag(1)-N(1) 0.228 2(2) Ag(1)-N@3)
Ag(1)-N2) 0.231 4(2) Ag(1)-0(1)
N(1)-Ag(1)-N(2) 144.44(8) N(1)-Ag(1)-Ag(1)"
N(1)-Ag(1)-N@3) 142.57(8) N(2)-Ag(1)-Ag(1)"
N@)-Ag(1)-NG) 71.54(8) NG)-Ag(1)-Ag(l)"
N(1)-Ag(1)-0(1) 68.42(7) 0(1)-Ag(1)-Ag(1)"
N(2)-Ag(1)-0(1) 146.18(7) C(7)-0(1)-Ag(1)
N(3)-Ag(1)-0(1) 79.17(7) C(2)-N(1)-Ag(1)

0.239 0(2) Ag(1)-Ag(1)" 0.334 83(11)
0.256 7(2)

73.95(6) C(6)-N(1)-Ag(1) 119.12(17)
99.64(5) C(10)-N(2)-Ag(1) 125.40(18)
119.11(6) C(21)-N(@2)-Ag(1) 116.68(17)
79.95(5) C(19)-N(3)-Ag(1) 127.7(2)
104.50(17) C(20)-N(3)-Ag(1) 114.48(17)
119.50(18)

Symmetry code: " —x+1, —y+2, —z+2.
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WA AETTIE B, fERC& 9 1 A2 AR Hompte™
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Table 4 Hydrogen-bonding data for complex [Ag(H,mptc)(phen)] (2)
Donor-H--- Acceptor d(D-H) / nm d(H---A) / nm d(D---A) / nm £D-H---A '/ (°)
0(3)-H(3)---0(2) 0.084 0.161 0.244 9(3) 176
O(5)-H(5)---0(2)" 0.084 0.179 0.261 7(3) 170

Symmetry code: "x—1/2, —y+2/3, z+1/2.

Symmetry code: * —x, —0.5+y, 1.5—z
K1 BLEY 1 R my i A3 B 1R

Coordination environment of the silver ion of complexes 1 (a) and 2 (b) showing with ellipsoids at the 50% probability level
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Symmetry code: ' —x, =0.5+y, 1.5-z; " 1-x, 1-y, 2-z; " -0.5+x, 1.5-y, 0.5+z
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(b) 2D layer structure of complex 1 connected by 7r-7r interactions

(
Fig.2 (a) Partial 77-7 interaction in 1
2D layer structure of complex 2 connected by hydrogen bonds
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Fig.3 Calculated and experimental XRD spectra for complexes 1 (a) and 2 (b)
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Fig.5 Emission spectra of Hympte, complex 1 and

complex 2
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