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Hg(I) Coordination Polymers Based on frans-Bis( 3-diketone)cyclohexanediimine
Ligands: Syntheses and Crystal Structures
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Abstract: Four mercury(Il) complexes, namely [Hg,(L1)CL], (1), {[Hg,(L2)CL]-L2)}, (2), [Hgo(L1)L], (3) and [Hg,
(L2)Ly], (4), have been obtained by the reaction of mercury salts with two bis(B-diketone) Schiff bases (L1=trans-
bis (acetylacetone)-1,4-diaminocyclohexane, and 1.2 =trans-bis (benzoylacetone)-1,4-diaminocyclohexane) in the
ethanol solution. The structures of these complexes were characterized by elemental analysis, infrared
spectroscopy, powder X-ray diffraction and X-ray single-crystal diffraction. In the solid state, the center Hg(Il)
ions connect with y-C atoms and three Cl” ions to form a one-dimensional chain in complexes 1, 2. In complex 3
the center Hg(Il) ions connect with O atoms and three I~ ions to form a two-dimensional net structure, while in
complex 4 the center Hg(Il) ions connect with O atoms and three I~ ions to form a one-dimensional chain. CCDC:

1575208, 1; 1575210, 2; 1575211, 3; 15752009, 4.
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BLA Y 1451 mg, 7% 55%, IR (KBr,cm™):
34413 071,2 959,1 643,1 616,1 459,1 451,1 360,
1 305,1 262,1 184,1 097,1 029,993,930,893,853,669,
554,420, JTCE M HTHE CioHuN,0,Hg,Cl, T H1E (%) . C
23.40,H 3.19,N 3.41; S5 {H .C 23.35,H 3.15,N
3.45,

BL5 ) 2:404 mg, 7% 60%., IR (KBr,cm™):
3 441,3 071,2 943,2 958,1 598,1 545,1 493,1 447,
1 328,1 298,1 221,1 110,1 060,1 023,868,803,744,
719,681,562; JCER 7 HTH% Cs,HeN,0,He,Cl, 155 1E
(%):C 46.33,H 4.49,N 4.16; L% {H .C 46.40,H
4.52,N 4.10,

B& Y 3:617 mg, 773 52% ., IR KBr,cm™):
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CieHaN,O.Hgol, TH5HAE (%):C 16.19,H 2.21,N 2.36
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BL5 ) 4.760 mg, 7% 58%, IR (KBr,cm™):
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220,
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Table 1 Crystal data and structure refinement for the complexes 1~4

1 2 3 4
Empirical formula CiHxN,0,Hg,Cly Cs,HeN,04Hg,Cl, CisHxN,O,Hgoly CasH3N,O,Hgol
Formula weight 821.38 1 348.04 1187.18 1311.32
Temperature / K 293(2) 293(2) 293(2) 293(2)
Crystal system Monoclinic Triclinic Monoclinic Monoclinic
Space group P2/c Pl P2./n P2\/n
a/ nm 0.728 64(6) 0.732 54(3) 0.939 78(11) 1.042 11(15)
b/ nm 0.953 60(7) 1.004 65(4) 0.727 58(8) 1.354 02(17)
¢/ nm 1.621 12(13) 1.792 53(8) 1.946 9(2) 1.218 61(17)
al(°) 81.505(2)
B/(° 95.525(2) 84.519(2) 97.058(4) 104.058(4)
v/ (°) 80.368(2)
V/ nm? 1.121 17(15) 1.282 94(9) 1.321 1(3) 1.668 0(4)
A 4 2 4 4
D./ (g-cm™) 2.433 1.745 2.984 2.611
©/ mm™ 14.167 6.232 16.293 12.919
F(000) 760 660 1 048 1176
Crystal size / mm 0.25%0.23x0.21 0.21x0.20x0.18 0.25x0.23x0.21 0.23%0.21x0.19
Reflection 8212 13 782 12 327 13 117
Unique 1978 4 464 2 560 2 946
Observed reflection 1 649 3894 1 946 2 100
Number of parameters 119 298 119 164
GOF 1.170 1.143 1.027 1.039

Final R indices [I>20(])]
R indices (all data)

(Ap)usss (Bp)uia / (e 1m0™)

R=0.056 6, wR,=0.159 2
R=0.065 5, wR,=0.175 4
3530, -2 834

R=0.043 8, wR,=0.118 3
R=0.050 7, wR,=0.133 5
2 126, -656

R=0.041 0, wR»=0.099 3
R=0.057 7, wR»=0.112 9
1 800, -1 262

R=0.068 7, wR,=0.181 5
R=0.092 4, wR,=0.210 0
3 658, -1 556

CCDC: 1575208, 1; 1575210, 2; 1575211, 3;

1575209, 4.
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Hg-C 51 0.236 5(5) nm %, B4~ L1 BCARER SR
WA i £ 56 P TV i . TT 1Y y-C R -5 H(ID & 1
AL, BEAR R I BUA TR, 5 y-C T ECALHY He(IT)
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Probability level: 20%; Symmetry codes: #1: 3—x, —1-y, 1—z; #2:
2—x, =y, 1=z
Bl 1 (a) BAYL 00T, b) AW 144
4ty
Fig.1 (a) Molecular structure of complex 1; (b) 1D chain

structure of complex 1
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Fig.2 (a) Molecular structure of complex 2; (b) 1D chain

structure of complex 2
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Fig.3 Molecular structure of complex 3

Symmetry codes: #1: 2—x, -y, —z; #2: 2.5-x, -0.5+y, 0.5-z
K4 (a) FCEW 3UTE S REh b 7 TR i — 4E Bt
(b) BCA ) 3TE LI — 4k (5 IR 25 4
Fig.4 (a) 1D chain structure of complex 3 viewed along b

axis; (b) 2D net structure of complex 3
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Fig.5 (a) Molecular structure of complex 4 with 20%

probability level; (b) 1D chain structure of
complex 4; (¢) View of the 1D supramolecular

structure along a axis
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Fig.6 Three dimensional supramolecular structure of

complex 4 constructed by C-H---7r interaction
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Fig.7  PXRD patterns of complexes 1~4



638 R | =SS - %345
5 XHR . 8:2581-2587

[1] O'Keeffe M, Yaghi O M. Chem. Rev., 2012,112:675-702

[2] Rizzuto F J, Wu W Y, Ronson T K, et al. Angew. Chem. Int.
Ed., 2016,55:7958-7962

[3] Li DS, Wu Y P, Zhao J, et al. Coord. Chem. Rev., 2014,
261:1-27

[4] Li H, Han Y F, Lin Y ], et al. J. Am. Chem. Soc., 2014,136:
2982-2985

[5] Li Y A, Ren S K, Liu Q K, et al. Inorg. Chem., 2012,51:
9629-9635

[6] Fang Z L, Bueken B, De Vos D E, et al. Angew. Chem. Int.
Ed., 2015,54:7234-7254

[7] Sun J G, Liu Y C, Jin L 'Y, et al. Chem. Commun., 2016,52:
768-771

[8] Ren D H, Qiu D, Pang C Y, et al. Chem. Commun., 2015,
51:788-791

[9] ZHANG Qi-Long(5K % J£). Chinese J. Inorg. Chem. (% #u4t
F 5 IR), 2015,31(11):2213-2220

[10]Zhang Q L, Feng G W, Zhang Y Q, et al. RSC Adv., 2014,
4:11384-11392

[11]Zhang Q L, Zhu B X, Zhang Y Q, et al. Cryst. Growth Des.,
2011,11:5688-5695

[12]Zhang ] P, Ma ] P, Wang P, et al. Cryst. Growth Des., 2008,

[13]Novoa N, Roisnel T, Hamon P, et al. Dalton Trans., 2015,
44:18019-18037

[14]Burchell T J, Eisler D J, Puddephatt R J. Inorg. Chem.,
2004,43:5550-5557

[15]Yuan Z Z, Luo F, Song Y M. Dalton Trans., 2012,41:12670-
12673

[16]Wang X J, Huang T H, Tang L H, et al. CrystEngComm,
2010,12:4356-4364

[17]Khavasi H R, Tahrani A A. CrystEngComm, 2013,15:5799-
5812

[18]Khavasi H R, Sadegh B M M. Dalton Trans., 2015,44:5488-
5502

[19]Zhang H, Yan Z H, Luo Y. CrystEngComm, 2016,18:4142-
4149

[20]DU Miao (#t: #), BU Xian-He( I & #). Chinese J. Inorg.
Chem.(FHAL 5 5 3R), 2003,19(1):1-6

[21]Shen C, Yong G P, Zhang C, et al. RSC Adv., 2016,6:10162
-10167

[22]Zhang Q L, Feng G W, Zhang Y Q, et al. J. Coord. Chem.,
2016,69(2):253-269

[23]Sheldrick G M. SHELX-97, University of Gottingen, Germany,
1997.

[24]Li Y, Wang J G, Duan T K, et al. J. Organomet. Chem.,
2011,696:2294-2298



