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[ Ag(4,4  bipyridine)] ClO4
[ Ag(4,4" bipyridine) ] HoPO4- 2H,O

1 2 1 1 1
' ) ) '
(1. , 200234, 2. , 510275)
4.4 - , [Ag(4.,4  bipyri-
dine) ]CIO,1 [Ag(4.,4  bipyridine) ]H,PO4- 2H,0 2, X
1 P11 , M{ = 363.50, a = 8.181(8), b = 8.747(4) ,

c=8921(7) Ua =80.35(1) ,B = 74.64(1) ,B = 73.48(1)°, v = 587.2(8) ¥, Z =
2, F(000) = 356, D; = 2.056g-cm 3,4 = 1.951 mm™ ', R, = 0.0467, wR, = 0.1301;
2 P2/ ¢ , M, = 397.07, a = 8.566(6), b = 8.807(7), ¢ = 18.729(17)
U,B = 101.37(1), Vv = 1385.2(19) U*, z = 4, F(000) = 792, Dc = 1.904 g-cm™ % ,u
= 1.596 mm™ ', Ry = 0.0714, wR, =0.1834; ,

: Ag ; ;
: 0611.2 DA : 1000-5137(2004) 01-0073-05

[1]_ [2 5] 4 4

, [Ag(4,4  bipyridine) ]GO, 1  [Ag(4.4  bipyri-
di HE) ] H2P04' 2H20 2 , )

1
1.1
: 2003-06-09
: (No. 30100118) ; (No. 03ZR14073) ;
(No. 03DQ23) ; (No. 870) ; (No. 1).
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Perkin Elmer 240 ( ) ,FT-IR5DX (KBr , ) , Semens R3m
( ) 4.4 (AR, Aldrich) . AR
1.2
[Ag(4.,4  bipyridine) |CIO41 4,4 2 mmol (0.310¢) , 10 mL
15 mL 2 mmol AgClO,4(0.410 g) , 30min ,
%, ) : Found: C, 33.09 (33.04) ; H,2.19 (2.22) ; N, 7.69 (7.71) %.
[Ag(4,4 bipyridine) |HPOs-2H,02 4 4 2 mmol (0.310¢g) , 10 mL ,
15 mL 2 mmol AgH,PO,4(0.410 g) . 50min ,
,30 d s . 30 %. AgC10 H14N>O6P ( w
%, ) : Found: C, 29.03 (30.25) ; H, 3.52 (3.55) ; N, 7.02 (7.06) %.
1.3
1 2 X Semens R3m , MoKa (A =0.71030),
, Lp
: F? PG
586 SHELXS97  SHELXL-97 (s 8l
1 2.
1 1 2
1 2
Empiricd formula AgCi1oN2HgA Oy Ci10H14AgN06P
Formula weight 363.50 397.07
Crysd sysem Triclinic monodlinic
Shace group P1 P2/c
Unit cdl dimensons
a (0 8.181(8) 8.566(6)
b (D 8.747(4) 8.807(7)
c (0 8.921(7) 18.729(17)
o (deg) 80.350(1)
B (deg) 74.64 101.37(1)
y (deg) 73.48(1)
Volume (TF) 587.2(8) 1385. 2(19)
z 2 4
P reac - (grem™d) 2.056 1.904
M (mm™Y 1.951 1.596
F (000) 356 792
Crystd size (mm) 0.15x 0.15x0.20 0.15x0.25% 0.25
8 range 3.13 to 29.99 2.3110 28.01
Reflections collected 3416 3192

Independent reflections

Data/ redrants/ parameters
Goodnessof-fit on F2

Find Rindices[1>2 (1) ]

R indices (al data)

Larg. diff. peak and hole (e U 9)

3405 ( Rix = 0.0140)

3405/ 8/ 200

1.408

R; = 0.0467, wR; = 0.1301
R; = 0.0584, wR; = 0.1390
1.085 and - 1.516

2948 (Rix = 0.0336)

2948/ 0/ 182

1.075

R; = 0.0714, wR, = 0.1834
R1 = 0.1297,wR, = 0.2511
1.370 and - 0.999
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2 12 (0 ©
1
Bond lengths
Ag(l) N(29 2.147(3) Ag(l) N(1) 2.145(3)
Ag(lb) O(1) 2.965(3) Ag() 0O(1) 2.864(3)
Ag(1lb) O(3) 3.024(3)
2
Ag(1) N(1) 2.152(10) Ag(l) N(2 2.171(11)
Ag(1) 0(1) 2.646(3) O(lw) O(1we) 2.66(4)
O(lw) O(2w) 2.52(3) O(4e) O(2w) 2.896(17)
O(lw) 0(2) 2.755(14)
Bond angles
1
N(2a) Ag(1) N(1) 174.87(13)
2
N(1) Ag(l) N(2q) 165.0(4)

Symmetry code: 1a@) x,y+1,z-1;b) x,y-1,2z+1;2a x+1,-y-1,2z+1/2,€e) -x+1y,-z+12.

2
[Ag(4.,4  bipyridine) JCIO41 : 1 Ag (1) 4.4
, 1. Ag (1) , N
N [N(1) N(23)], Ag N(1) Ag N(2a) 2.145(3) 2.147(3)
U, Ag Ny T N(1) Ag N(2a) 174.87(13)°,
Ney Ag Ny o1, ,do; 0(1) Ag (1 2.864(3) U, o)
(1) Ag (1) [191.0(1)  H(1a) 2.657(3) U, @©H* N ,(©
H* P ,(QH* ¢ 1 = ., 0(1) H(@1a) , ,
N(1) Ag N(2a) Ag (1) sp 180°.4 4’ (N(1) ,
N(2)) , : : 10.
6,
1 [Ag(4,4 bipyridine) ]GO,
2 1 , , 0(1) ,0(3) Ag (1)

(0(1) Ag(1) = 2.864(3) U,0(1) Ag(lb) = 2.965(3) U;0(3) Ag(lb) = 3.024

(3 U Ag (1) Ag(1b) 3.507(3) U,  Ag (I) 3.44 U

[0 Ag(l) : Ag(1)
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, [Ag(4,4 bipyridine) ]CO,4

T TT
[Ag(4,4  bipyridine) ] H,PO,-
24,0 2 | N WV, N
Ag (1) 4.4
3 . Ag
1 1 :
, N
N [N(l) N(2a)], 2 [Ag(4.,4 Dbipyridine) |0, (c )
Ag N(1) Ag N(2a)
2.152(10) 2.171(11) U, 1 Ag Ny I N(1) Ag N(2a)
165.0(4)°, 1 , ] Ny Ag Ny (o1, ,H2PO;
o(1) Ag (1) 2.646(3) U, 1 0(1) Ag(1) , 0(1) Ag(1)

1 0(1) Ag (1 ; )
(o(1w) oO(2w) = 2.‘52(3) ,O0(1lw) O(1we) = 2.66(4) , O(1w)

O(2) = 2.896(17) ,0(4e) O(2w) = 2.755(14) U, N(1) Ag N(2a
1 o1 44 (N(2) N(2) ,
1 2.6°, 1 ,

3 [Ag(4,4 bipyridine) ] H,PO4 2H,0 4 [Ag(4.,4 bipyridine) ] HPO4- 2H,0 (b )
4 2 (b ), ,H2PO;  O(1) Ag (1)
(0() Ag() =2.646(3) U, Ag()) Hz PO , ‘
Ag (1), 3.872(3) U, 1 Ag(l) Ag (1) 3.44 U
, H,PO; Ag(l) , [Ag

(4,4  bipyridine) ] HPO4- 2H,0
L 1 7
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Synthesisand Crystal Sructure of Chain Compounds
[ Ag(4.,4  Dbipyridine)] ClOsand [ Ag(4,4"  bipyridine)] H,PO4- 2H,0

YANG Shi  ping', ZHENG Shao  liang?, HE Xiang hong', CHENG Hong mei', YU Xi  bin

(1. Collogeof Life and Environment Sciences, Shanghai Teachers Universty , Shanghai 200234 , China;
2. <hool of Chemistry and Chemical Engineering, Sun Yat  sen Universty , Guangzhou 510275, Ching)

Abstract : Two complexes, [Ag(4,4°  bipyridine) ]JO, 1 and [Ag(4,4"  bipyridine) ] H,PO,- 2H,O 2, were obtained by
sf  asembly of AgX (X = dO; , H2PO; ) with 4,4 bipyridine. Data: 1, Triclinic, P 1, M, = 363.50, a = 8.
181(8) , b = 8.747(4) , ¢ = 8.921(7) I‘J,O( = 80.35(1) ,B = 74.64(1) ,B = 73.48(1)°, vV = 587.2(8) U3 z
2, F(000) = 356, D¢ = 2.0569-Cm'3,u =1.951mm ', Ry = 0.0467, wR, = 0.1301; 2, monodiinic, P2/c, M, =
397.07, a = 8.566(6) , b = 8.807(7), ¢ = 18.729(17) ﬁ,B = 101.37(1) , V = 1385.2(19) Ug Z = 4, F(000)
= 792, D, = 1.904 g-cm’ 8 M = 1.506 mm !, Ry = 0.0714, wR, =0.1834: X ray angle crystd diffraction shows
that the compounds have aone  dimengona chain structure, and the compounds are formed two  dimensona construction
by inter- or intra  molecular hydrogen bonds and dectrtrostatic forcesin slid.

Key words: Slver(I) complex; Syntheds; Crysta structure; Sypramolecule



