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Diverse Structures and Properties of 4-sulfobenzoate Nickel(l) Complexes

ZHANG Jing ZHANG Li-Ping ZHU Long-Guan™
(Department of Chemistry, Zhejiang University, Hangzhou 310027)

Abstract: Two diverse complexes, [Ni(4-sb)(phen)(H,0),] - (2H,0) (1) and [Ni(phen)s] - (4-Hsb)(OH)(8H,0) (2) where

4-sb is 4-sulfobenzoate dianion and phen is 1,10-phenanthroline, have been synthesized and characterized by

elemental analyses, TGA, molar conductance, UV-Vis, fluorescent spectra and single-crystal structure

determination. Complex 1 is a monomer, while complex 2 is a cation-anion species. Nickel atoms in both complexes

afford an octahedral coordination geometry and all Ni-N lengths are close. Two extending structures for complexes 1

and 2 are three-dimensional hydrogen-bonding network. The cations in complex 2 occupy the three-dimensional

channels constructed by anions and water molecules. Interestingly, co-existence of base and acid in complex 2 is

observed. CCDC: 652054, 1; 652055, 2.
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Scheme 1  Structural forms of the 4-sulfobenzoate
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Table 1 Crystal data and details of structural determination of complexes 1 and 2

Complex 1 2

Formula CioHxN:NiOsS CsHyNeNiO .S
Formula weight 511.13 961.63

Crystal color, shape Blue / plate Red / block

Crystal size / mm

0.05x0.21x0.32

0.11x0.15%0.19
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Space group
a/ nm
b / nm
¢/ nm
al()
BI1()
v/ ()

V [/ nm®
A
D/ (gen)

T/K
o/ mm™
0 range / (°)
Measured reflections
Unique reflections
Observed reflections
F(000)
Ry and wR, (I>20(1))
R, and wR, (all data)
Number of variables
Goodness of fit (GOF)

Largest difference peak and hole / (e-nm™)

Monoclinic, 12/a Triclinic, P1
0.990 80(13) 1.282 54(7)
1.762 8(2) 1.324 02(7)
1.234 35(14) 1.411 28(8)
89.126(1)
103.652(8) 69.004(1)
80.867(1)
2.095 0(4) 2.206 8(1)
4 2
1.620 1.447
295+2 295+2
1.082 0.562
2.4~25.2 1.6~25.0
5431 11 641
1883 7671
1581 6 647
1 056 1 004
0.037, 0.091 0.054, 0.154
0.045, 0.096 0.061, 0.161
174 589
0.978 1.062
511, -440 743, =340
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Fig.1 Molecular structure of 1
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Table 2 Selected bond lengths (nm) and angles (°) for complexes 1 and 2

Complex 1
Nil-O1 0.211 5(2) Nil-04 0.207 3(2) Nil-N1 0.204 6(2)
O1-Nil-O1' 62.24(11) 01-Nil-04 91.73(9) O1-Nil-04' 88.00(9)
0O1-Nil-N1 170.16(9) O1-Nil-NTI' 108.06(9) 04-Nil-04' 179.68(11)
04-Nil-N1 89.43(9) 04-Nil-NI' 90.81(9) NI-Nil-NI' 81.69(14)
Complex 2
Nil-N1 0.209 4(3) Nil-N2 0.209 7(3) Nil-N3 0.209 5(3)
Nil-N4 0.209 5(3) Nil-N5 0.207 9(3) Nil-N6 0.209 6(3)
NI1-Nil-N2 79.58(11) NI1-Nil-N3 93.38(11) NI1-Nil-N4 169.43(10)
NI1-Nil-N5 92.96(10) N1-Nil-N6 95.83(10) N2-Nil-N3 91.17(11)
N2-Nil-N4 92.24(10) N2-Nil-N5 95.00(11) N2-Nil-N6 173.19(10)
N3-Nil-N4 79.99(10) N3-Nil-N5 171.86(10) N3-Nil-N6 94.13(10)
N4-Nil-N5 94.43(10) N4-Nil-N6 92.88(10) N5-Nil-N6 80.13(10)

Symmetry code: ' 0.5-x, y, 2—z.
&) DA Kz phen 5 4-sbh Z WA 77 HBWEA

Bie &9 2 W1 BH B F[Ni(phen),* . B8 T 4-Hsb |
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FIE A LI Y =2 S0 R 2% BH B DU o 4 sk s
FLif | BHE T Z A AE ST 1 a7 HEFR D IE 24 2 7]
(A0 B ER 0 B (B B A 0.3824(2)F1 0.384 6(2) nm,

H atoms are omitted for clarity
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Fig.2 Molecular structure of 2
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(3) X SF R E5 M o Mkl . MBS X AT 5 o0 A
380, BB 5 4-Hsb JE MOBUR 2548 (01-Hl1a--- 021,
AHEHEK 0.2607(4) nm, #EFA 166(5)° , X R #5115
—xt1,—y,-z+1), X i RUER 45 0 a5 S BT R TR U
RE LA RN, WA F/ LA 5 — B
B, A OH—Faraetk, BRI Nicl, #1
Ni(NOs), 15 A 8 5 R R A5 ) & AR 25 # AR ), AN AT
AEA ClEl NOy, X2 it 47E IR EECEY) 2 1Y
RILWELLRE | IR RAE TIE L T NUER 546 (8] 3), a2
XFECA Y 2 BEAT B AE I 253 43 7K S BUR 4544 3k
SRR IANAE 120 CHE 1 h, IR 7R AR FERRAE I
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PR s A7 70 74l



1

B 4 T TRBRL 4 10 2 2 R 5 PR BT 5 31

Symmetry code: ' —x+1, -y, —z+1

B3 BLEW2 T 4-Hsb i i EHTE WY SR K
Fig.3  Dimer formed by 4-Hsb anions through hydrogen
bonds in 2
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Fig.4 Spectra of UV-Vis of complexes 1 and 2

in methanol
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