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Synthesis and Characterization of Two 2D Layered New Coordination Polymers
of Co/Ni with the Ligand of 1,4-Bis(imidazol-1-ylmethyl)benzene

YANG Xiao-Li ZHANG Jun LI Yi-Zhi DU Hong-Bin* YOU Xiao-Zeng*
(State Key Laboratory of Coordination Chemisiry, School of Chemistry and
Chemical Engineering, Nanjing University, Nanjing 210093)

Abstract: Using 1,4-bis(imidazol-1-ylmethyl)benzene (bix) and isophthalate (IPA) as co-ligands, two new Co/Ni
coordination polymers, {[M(bix)(IPA)(H,0)]}, (M=Ni, 1; Co, 2) have been synthesized. Single crystal structural
analyses reveal that 1 and 2 are isostructural and possess a 2D square sheet-like network. The metal ions are six-
coordinated with three O atoms from two IPA ligands, one O atom of coordinated water and two N atoms of two

bix ligands, respectively. The network can be described as an uninodal 4-connected 2D net with a point symbol

of 4(4).6(2). CCDC: 759693, 1; 759694, 2.

Key words: 1,4-bis(imidazol-1-ylmethyl)benzene; isophthalic acid; Co/Ni; 2D layered structure; coordination polymers; hydrogen bonds
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Table 1 Crystal data and structure refinement for compounds 1 and 2

Compound 1 2

Empirical formula CooHaN,O5Ni CHxN,05Co
Formula weight 479.13 479.35
Crystal system Triclinic Triclinic
Space group Pl P1

a/nm 0.657 66(18) 0.662 38(16)
b/ nm 1.015 86(12) 1.019 8(2)

¢ /nm 1.580 5(2) 1.579 4(4)
al () 82.040(2) 82.927(4)
B/ 87.574(3) 87.897(3)

v 1) 77.314(2) 76.752(4)

V /o 1.020 1(3) 1.030 6(4)
Z 2 2

D,/ (g-em™) 1.56 1.545

F(000) 496 494
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©/ mm™ 0.995 0.876
Crystal size / mm 0.30x0.24x0.22 0.26x0.22x0.20
No. of reflns collected 5608 5689
No. of independent reflns (R.,) 3934 (0.026 9) 3985 (0.029 5)
No. of reflns observed (I>20/(1)) 2978 3031
Parameters 289 289
Ri/wR, (I>20(1)) 0.055/0.119 0.054/0.117
Ri/wR; (all data) 0.072/0.124 0.073/0.121
GOF on F? 1.004 1.059
max/min Ap / (e-nm™) 530/ =370 320/ -310
x2 BEEVMINETEREKMNER
Table 2 Selected bond lengths (nm) and angles (°) for compound 1
NI-Nil 0.204 7(3) Nil-05 0.212 6(3) Nil-01 0.210 1(3)
Nil-04¥ 0.203 3(3) N3-Nil 0.204 3(3) Nil-02 0.220 2(3)
04%-Nil-N3 85.80(12) 04%-Nil1-02 98.55(11) NI1-Nil-O1 88.96(12)
N3-Nil-N1 177.90(14) NI1-Nil-02 92.09(12) N3-Nil-05 88.67(13)
N3-Ni1-01 92.49(12) 05-Ni1-02 165.68(10) 01-Ni1-05 106.17(10)
047-Ni1-05 94.85(11) 047-Ni1-N1 92.30(12) N3-Nil-02 87.31(12)
NI1-Nil-05 92.38(13) 04%-Nil-01 158.87(11) 0O1-Nil-02 60.32(10)

Symmetry codes: ' 1-x, 3—y, 1-z; " 3—x, 1—y, 2—z; " x, 14y, z; * x, 1+y, 2.

x3 mMEY2HWIFERKMER
Table 3 Selected bond lengths (nm) and angles (°) for compound 2

Col-04" 0.204 3(2) Col-05

Col-N1 0.206 6(3) Col-N3
047-Col-N3 89.37(11) 045-Col1-02
N3-Col-N1 178.73(12) N1-Col-02
N3-Col-01 90.16(11) 05-Col-02
045-Col-05 93.33(10) 045-Col-N1
N1-Col-05 92.82(11) 047-Col1-01

0.217 4(3) Col-01 0.215 8(3)
0.204 3(3) Col-02 0.224 4(2)
99.37(10) N1-Col-01 88.70(11)
92.44(11) N3-Col-05 87.01(11)
166.08(9) 01-Co1-05 108.57(9)

91.89(11) N3-Col-02 87.44(11)
158.04(10) 01-Col-02 58.68(9)

Symmetry codes: ' 1-x, 3—y, 1-z; " 3—x, 1—y, 2—2; " &, 14y, z; " x, 14y, z.
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Fig.1 An ORTEP view of the asymmetric unit of 1
(probability of ellipsoid is 30%) (Co in 2),

Hydrogen atoms are omitted for clarity
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AR ZHRRE 3N REE 0 BT (01,02,04)H
1 2k B BECALZK 40 F 19 0 B F-(05), fill 1) B 47 7 5
WUk ok FFECAA bix MUBKIEER 9 N R F-(N1,N3),
il 1) TG AR BT TR B NCo/Ni B 5 2 38 SF- 10 e £ 58
OCo/Ni 19 14 85.80°~92.49°(BL 5 ¥ 1)1 87.01°
~92.82°(BL A 2), ARIEF-HIECARS 2 4 O I ¥ /i
FHR—RELWORT, 5S&BIETFES L
SR BN AP 1 £01-Nil-02=60.32°, Bl 54 2
£.03-Co1-04=58.68°), HAlh O-Ni-O(BL &% 1) &% O-
Co-O(BL & 2)58 ff1 537 94.85°~165.68°F1 93.33°
~166.08°, FELA 1 1 F1 2 1 Ni Fl Co RYEEANIT53 3]
7 1.94 A1 182, SHAAEAHAT W 05 A HEEAN 43 5
9 0.29 1 0.27, R N ELALK 3T,

B350 T ECA Y 1 02 ARG 5 A = 2 25 (]
ZiMEE 2 52 AME), fTLUE L PABCE Y
1) 4 J JRL 1 5 C A % B o7 /N TR 5 22 DU o 4
X, 2 2 AR bix BLAR AN 2 A4S 2K

T2 53 (0 B R 45 g i 2 02TV ) — 4 7 AR B S 15
) 1.02x1.32 nm® A1 1.02x1.27 nm*(FL A9 1) .1.02x
1.33 nm? Fl 1.02x1.28 nm?(BC& ) 2) M F 14 34 JE 1L
T bix BA RS ZREIE A YW 482 0K
S5k RITLICAE(101)fh I E AR | A SRR eF
Tl =Z [H] I £ R 165°, J2H 4| ERCAI7K 43 (05)Fl
A2 2 LA B J2 P T) 28— F R 1Y) 400 A o ) S
(L& 12,2 A5 05-H5D---02,0.286 9/0.284 1
nm; /= N EHE,05-H5C+--03,0.263 1/0.263 1 nm), iX
FE B 7 46 J2 R 4 A0 10 5 2 ) AU BT o BT 10 B AA
HEZ 7 HERRNT e = 425 M B 42, BT 2D 2 R4
P, AH B2 v i K e PR AR SR AR U R B =
Ae g5y, WARFNGSH & BCE W 172 LA MON, (M=
Ni/Co)/\ THI A g 745 s 380 o e A 326 #2202 1 T 5049 5 1
BRI JZARGE B R SRS R 4(4).6(2)-sql.

B3 R4 16 () A7 R TR i () = 225 1
55 4 (Pl v i e R AU
Fig.3  Views of (a) 2D layer and (b) 3D network of

complex 1

22 MESW

F 4B TERAY 1 M20 TG K, /TLUEH,
2 AW o AU PO Rl G 1 T
226 CHLARAS—LRE, KREAHEHN 4.4%),
XTI T B A K B 2R 25 (THRAE N 3.8%), 55 — b K
KT R 354 °C, XFRF A9 25 B Ak 4
fift, FLAY 2 ROKMIREAL TR G 1, KA
166 °C, K H 3.3%(H B AH K 3.8%), H B A3 HS
BCG9 1 —HE RAETE 354 C,



378 b7/ IR /e S 14 55 26 &
943
I [4] Wu T, Bu X, Zhang J, et al. Chem. Mater., 2008,20:7377-
7382
© 807 [5] Hoskins B F, Robson R, Slizys D A. J. Am. Chem. Soc.,
% ol 1997,119:2952-2953
2 2 [6] Hoskins B F, Robson R, Slizys D A. Angew. Chem., Int. Ed.,
40 1 1997.36:2336-2338
[7] Carlucci L, Ciani G, Proserpio D M. Chem. Commun., 2004:
20+ 380-381
b 200 200 600 300 [8] Abrahams B F, Hoskins B F, Robson R, et al. CrystEngComm,

Temperature / 'C
B4 FAY 1M 2 HHRE R
Fig.4 TG curves for complexes 1 and 2

3 & it

DA e R B PETC AR bix )28 R R Ol T A 11 2
AT RO B B 4R EAR AL R AW {Ni(bix)
(IPA)(H,0)}, (1)F1{Co(bix)(IPA)(H,0)}, (2), FLH P+
& )8 I 3 O S LA N TR R B bix B )oK
2 TC A AR B 25 43 g s C A, O AT RO 7E
T Y zs AR Y R R R AR S OF i — 2Dl
o3 F ) U Y I = e as I ) 4% e A4 1 70 2
Y FHN Ry DU 2 BT A 4(4).6(2) 4514

S

[1] Kitagawa S, Kitaura R, Noro S I. Angew. Chem., Int. Ed.,
2004,43:2334-2375

[2] Rowsell J L C, Yaghi O M. Angew. Chem., Int. Ed., 2005,
44:4670-4679

[3] Banerjee R, Phan A, Wang B, et al. Science, 2008,319:939-

2002,4:478-482

[9] YAO Jing(#k %), XING Yan-Yan(JF#3H), XU Yan-Yan
(t H: H8), et al. Chinese J. Inorg. Chem. (Wuji Huaxue
Xuebao), 2008,24(10):1636-1642

[10]WU Yan-Ping(Z#), WEN Li-Li(ifi W ), LI Yi-Zhi(Z—
), et al. Chinese J. Inorg. Chem. (Wuji Huaxue Xuebao),
2005,21(11):1759-1762

[11]Zhou H, Du S W. Chinese J. Struct. Chem., 2007,26(6):711-
716

[12]Li T, Hu S M, Li Z H, et al. Chinese J. Struct. Chem., 2006,
25(1):85-89

[13]LU Xing-Qiang( = 2%58), ZHANG Li(3k  #l), CHEN Chun-
Long(ME JE), et al. A cta Scientiarum Naturalium Universitatis
Sunyatseni (Zhongshan Daxue Xuebao: Ziran Kexue Ban),
2004,43(6):109-112

[14]Carlucci L, Ciani G, Proserpio D M, et al. CrystEngComm,
2004,6:96-101

[15]Carlucci L, Ciani G, Proserpio D M. Cryst. Growth Des.,
2005,5:37-39

[16]SHELXTL Version 5.1 Reference Manual, Siemens Analytical
X-Ray Systems, Inc., Madison, WI, USA, 1996.

[17]Brown I D, Altermatt D. Acta Crystallogr., Sect. B: Struct.
Sci., 1985,41:244-247



