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EL-CHNS-O , Nicolet SDXB FT-IR (KBr )
1.2
Zn(pic)2- 8H0(0. 6mmol, 0. 3999¢) - (1:1 v/ v, 10mL), 50°C,
4, 4'-bpy (1. 2mmol, 0. 1878g) - (1:1 v/ v, 10mL) , 20h, s
, :C42.59,H3.14,N 15.64%
[Zn(4, 4’-bpy)2(H20)2] (pic)2: 2H,0: C 42.42, H 3. 12, N 15. 46%
1.3
0. 12mm x 0. 15mm x 0. 18mm , Enraf-Nonius CAD4
s Mo K« w-26 , 1°< 6 <26° ,
Lp . , MolEN ,
R=0.0872, R.=0.0851, w'=[ol Fl*+
0.00041 Fol*> + 1] 1
1
Table 1 Crystallographic and Experimental Data for Complex
empirical formula C32H2sN 100 15Zn D./(g- em™?) 1. 605
Mr 906. 01 T/K 297
crystal system monoclinic A(Mo Kar) /nm 0.071073
space group Ce o/ mm ™! 0.7588
a/nm 1. 4390 F(000) 1856
b/nm 1.1418(1) crystal size/mm 0.12x0.15x0. 18
¢/nm 2.2908(3) No. of reflection measured 4036
B/ (°) 95.08(1) No. of observed data 2584
V/nm? 3.749(1) criterion for observed data I>10(1)
Z 4 largest diff. peak and hole/(e: nm™?) 669 and - 178
2
2.1
[Zn(4,4'-bpy).: (H20).](pic).: (4, 4'-bpy)- H,O"*
[12.15]
3228,3094, 1611, 1563, 1484, 1326, 1157, 1066 ~ 812cm ! , [Zn
(4,4-bpy)>+ H:0)2] (pic)2 (4, 4'-bpy)- H.0 (3588, 3335, 3083, 1635, 1609, 1556,
1489, 1330, 1270, 1157, 1071, 812¢m ") 14!
2.2
1, 2,
3 [Zn (4, 4'-bpy)2(H20)2] (pic). 2H.0 4, 4'-bpy
(Zn-N: 0.2150(2) ~0.222(2) nm, Zn-0: 0. 2083(9) ~0.219(1) nm),
[14,16] (100) ’Zn2+

4, 4'-bpy ( 2), ’
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2
Table 2 Selected Bond Lengths(nm) and Angles(°) for Complex

Zn(1)-0(wl) 0.2083(9) Zn(1)-N(2) 0.2164(9) Zn(1)-0(w2) 0.219(1)
Zn(1)-N(3) 0.215(2) Zn(1)-N(1) 0.2172(9) Zn(1)-N(4) 0.222(2)
0(wl1)-Zn(1)-0(w2) 176.9(4) 0(w2)-Zn(1)-N(4) 87.2(4) O(wl)-Zn(1)-N(1) 91.7(7)
N(1)-Zn(1)-N(2) 174.8(8) O(wl)-Zn(1)-N(2) 93.5(5) N(l) Zn( ) N(3) 88.0(7)
O(wl) -Zn(1)-N(3) 91.7(4) N(1)-Zn(1)-N(4) 91.8(7) ( 1)-N(4) 90.3(4)
N(2)-Zn(1)-N(3) 92.4(6) O(w2)-Zn(1)-N(1) 86.5(7) N(2)—Zn(l)—N(4) 87.7(6)
0(w2)-Zn(1)-N(2) 88.3(5) N(3)-Zn(1)-N(4) 178.0(5) 0(w2)-Zn(1)-N(3) 90.7(4)
3
Table 3 Positional and Thermal Parameters for Complex
atom x y z B(A2) atom x y z B(A2)
Zn(1) 0. 199 0.0050(1) 0.976 2.52(2) C(3) 0.345(2) -0.579(2) 0.7395(9) 6.1(5)
Ow(1) 0.3446(6)  0.0045(9) 0.9803(4) 3.1(2) C(4) 0.312(1) -0.448(1) 0.7136(6) 2.8(2)
Ow(2) 0.0472(7) -0.000(1) 0.9763(4) 3.5(2) C(5) 0.330(1) -0.340(1) 0.7380(7) 3.7(3)
0(3) 0.4649(8) -0.425(1) 0.8714(5) 4.3(2) C(6) 0.376(1) -0.348(1) 0.7853(7) 3.8(3)
0(4) 0.417(1) -0.746(2)  0.7943(7) 8.4(4) C(7) -0.019(1) -0.553(1) 0.6269(6) 2.4(2)
0(5) 0.415(1) -0.656(1) 0.8847(7) 7.6(4) C(8) 0.005(1) -0.456(1) 0.6514(7) 3.8(3)
0(6) 0.407(1) -0.203(1) 0.8648(6) 6.7(3) Cc(9) 0.049(1) -0.442(1) 0.7085(7) 3.7(3)
0(7) 0.371(2) -0.147(2) 0.774(1) 12.7(7) C(10)  0.078(1) -0.515(2)  0.7393(7) 4.2(3)
0(8) 0.225(1) -0.366(1) 0.6360(6) 6.7(3) C(11) 0.066(1) -0.633(2) 0.7202(8) 4.6(4)
0(9) 0.243(1) -0558(1) 0.6365(7) 7.5(4) C(12)  0.014(1) -0.666(1) 0.6602(7) 3.8(3)
0(10) -0.055(1) =-0.572(1) 0.5746(6) 5.7(3) C(13)  0.277(1) -0.249(1) 0.9696(6) 2.4(2)
0(11) -0.045(1) -0.342(1) 0.5751(7) 7.0(4) C(14) 0.2770(9) -0.369(1)  0.9664(5) 2.1(2)
0(12) -0.046(1) -0.256(1) 0.6491(7) 7.3(4) C(15)  0.027(1) -0.4300(9) 0.9763(9) 2.2(2)
0(13) 0.143(1) -0.405(2) 0.8146(7) 8.1(4) C(16) 0.124(1) -0.368(1) 0.9972(7) 4.0(3)
0(14) 0.162(1) -0.591(1) 0.8191(7) 7.9(4) C(17)  0.130.(1) -0.247(1) 0.9972(6) 3.3(3)
0(15) 0.013(1) -0.860(1) 0.6752(6) 5.7(3) C(18) 0.2710(8) -0.744(1) 0.9993(5) 1.6(2)
0(16) -0.059(2) -0.795(2) 0.603(1) 12.9(7) C(19)  0.287(1) =-0.621(1)  0.9950(7) 3.7(3)
0(w3) 0.4425(9) 0.036(1) 0.8816(5) 4.8(3) C(20) 0.201(2) -0.559(1) 0.973(1) 3.3(2)
0(w4) 0.9490(9)  0.060(1) 0.0670(6) 5.4(3) C(21)  0.1249(9) -0.623(1) 0.9546(6) 2.4(2)
N(1) 0.194(2) -0.1851(8) 0.976(1) 2.9(2) C(22)  0.118(1) —=0.743(2) 0.9599(8) 5.4(4)
N(2) 0.191(1) -0.8058(7) 0.9772(8) 2.4(2) C(23) 0.141(1) -0.076(1) 0.8474(7) 3.3(3)
N(3) 0.1881(8) —0.001(1) 0.8821(4) 2.9(2) C(24) 0.144(1) -0.079(1) 0.7875(6) 3.1(3)
N(4) 0.2056(8) -0. 010(1) 0.5736(4) 2.7(2) C(25) 0.1961(8) -0.004(1) 0.7579(5) 2.2(2)
N(5) 0.413(1) -0.650(2) 0.8285(8) 6.3(4) C(26) 0.238(1) 0.093(2) 0.7898(8) 4.9(4)
N(6) 0.390(2) -0.218(2) 0.812(1) 10.2(7) C(27)  0.230(1) 0.097(2) 0.8537(9) 5.4(4)
N(7) 0.256(1) -0.466(1) 0.6552(6) 4.9(3) C(28) 0.1739(8) -0.094(1) 0.6012(5) 1.7(2)
N(8) -0.027(1) -0.334(1) 0.6245(7) 5.4(3) C(29) 0.1731(9) -0.100(1)  0.6600(5) 1.9(2)
N(9) 0.132(1) -0.501(2) 0.7972(9) 8.1(5) C(30) 0.240(1) -0.008(2) 0.6936(6) 3.7(3)
N(10) -0.0022(9) -0.774(1) 0.6427(5) 3.4(2) C(31) 0.226(1) 0.098(1)  0.6646(7) 3.8(3)
C(1) 0.410(2) -o0. 427(2) 0.8241(9) 6.1(5) C(32) 0.228(1) 0.092(1) 0.6036(6) 2.5(2)
C(2) 0.393(1) -0.554(2) 0.7943(7) 4.3(3)
4, 4'-bpy (N(1)Zn(1)-N(3): 88.0(7)°, N(1)-Zn(1)-N(4): 91. 8
(7)°, N(2) -Zn(1) -N(3): 92.4(6)°, N(2) -Zn(1) -N(4): 87.7(6)°); 1.1418(2) x
1. 1418(2) nm Lia1,

[Cd(4,4,-bpy)2(HzO)z](C104)2' 2H20 (s .
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Fig. 1  Molecular structure of complex Fig. 2 2D network of complex

Fig. 3 Molecular packing of complex

(O(wl) 0(10): 0.261(2)nm, O(w2) 0O(3):
0.272(1)nm, O(wl) O(w3):0.279(2)nm, O(w2) O(w4):0.271(2)nm),
(O(w3) 0(6):0.280(2) nm, O(w4)

0(12): 0.292(2) nm), Zn** s a
( 3), [14] 4
4'-bpy
3
) 47 4,_ ’ s
) 4, 4'

14
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Syntheses and Crystal Structures of the Complexes
Formed by Zinc and 4, 4'-bipyridine

LIANG Fu-Pei CHEN Zi-Lu HU Rui-Xiang LIANG Hong*
( Department of Chemistry, Guangxi Normal University, Guilin 541004)
YU Kai-Bei
( Analysis Center, Chengdu Branch of Chinese Academy of Science, Chengdu 610041)
ZHOU Zhao-Hui
( Department of Chemistry, Xiamen University, Xiamen 361005)

The complex of the formula [Zn (4, 4'-bpy) 2(H>0) »] (pic) »- (H.0) » was obtained from the
reaction of the zinc picrate and 4, 4’-bipyridine, and characterized by elemental analysis, IR spec-
trum and X-ray diffraction. It erystallizes in the monoclinic space group Cc with cell parameters a =
1.4390(2), b=1.1418(1), ¢=2.2908(3)nm, B=95.08(1)°, V=3.749(1)nm’, Z =4. Tt has
infinite 2-D network structures, and the 2-D networks are extended into 3-D network structures by

packing along the a-axis through hydrogen bonding, exhibiting a certain inclusion phenomenon.

Keywords: crystal structure 4, 4’ -bipyridine picric anion inclusion phenomenon



