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Synthesis and Three-Dimensional Hydrogen-Bonded Structure of a Cobalt(Il)
Complex with 4-Sulfonyl-2,6-naphthalenedicarboxylate
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(Shanghai Key Laboratory of Green Chemistry and Chemical Processes,
Department of Chemistry, East China Normal University, Shanghai 200062)

Abstract: Using the ligand 4-sulfonyl-2,6-naphthalenedicarboxylate (SNDC), a coordination compound [Co(H,0)¢],
[Co(SNDC),(H,0),] -+4H,0 (1) was synthesized and characterized by elemental analysis, thermal analysis, IR and
single crystal X-ray diffraction structure analysis. The complex crystallizes in the triclinic P1 space group. The
crystallographic data are: @=0.722 4(3) nm, b=1.1812(4) nm, ¢=1.353 4(5) nm, V=1.03947(7) nm’, Z=1, D,=1.795 ¢~
em™, R=0.055 8, wR,=0.148 7. In the complex, the cobalt(Il) mononuclear anion ([Co(SNDC),(H,0),]*) adopts the
six-coordinated octahedral geometry furnished by two carboxylate oxygen atoms from the SNDC ligands and four
water oxygen atoms. The cobalt (I) mononuclear anions are self-assembled into two-dimensional sheets through
hydrogen bonding between coordinated water molecules and carboxylate oxygens and 7-7r stacking of the aromatic
naphthalene moieties. The [Co(H,0)]** cations are intercalated between the layers through additional hydrogen

bonds involving coordinated water molecules and sulfonate/carboxylate oxygen atoms. CCDC: 694556.
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£ NEXUS 670 FTIR £L4M6IEA L 41 4
i AL R B, SIS Y 500~4 000 em ™5 C H
N JCZE &% 1= 53 H7 K Elementar Vario E1 M T & 7
P A ; #H 53 M1 (TGA) K H] MettlerTGALSDTASSle/

5FL1 100 #o3 A 7E /A h I E |
1.2 B &% [Co(H,0)s,[Co(SNDC),(H;0),]-4H,0
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# 0.037 g CoCl, (1.0 mmol) #10.032 ¢ NaH,S
NDC (0.1 mmol), 7TEFEFE T # T 6 mL K, Fi 5 iE
WAE E RCE ¥ % 20 d J5 2R RE BT AT g
REE . CHsC0504S, M ITCE M it BAH (%):C
25.66;H 499, MEME (%).C 25.32;H 4.68, IR
(KBr,em™):3 431 (s),3 198 (m), 1 620(vs),1 570 (vs),
1 195(m), 1 048(m), 626(m).,
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Table 1 Crystallographic data for complex 1

Empirical formula CH50C0304.S, A 1

Formula weight 1123.55 D./ (g-ecm™) 1.795
Temperature / K 293(2) w/ mm™ 1.396

A/ nm 0.071 073 F(000) 579

Crystal system Triclinic Crystal size / mm 0.12x0.10x0.06
Space group P1 0 range for data collection / (°) 1.64~27.10

a/ nm 0.722 4(3) Reflections collected / unique (R;,) 5230 /4412 (0.023 7)
b/ nm 1.181 2(4) Completeness to 6=27.10° / % 96.2

¢/ nm 1.353 4(5) Data / restraints / parameters 4412/ 32/ 346
a/(°) 108.111(5) Goodness-of-fit on F 1.039

B1(° 101.185(5) Ry, wRy [I520(1)] 0.048 9,0.115 3
v /(%) 100.564(5) Ry, wR; (all data) 0.0729,0.1359
V /o’ 1.039 4(7) Largest diff. peak and hole / (e-nm™) 528 and -611
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Fig.1 TG curve of the complex 1
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0.217 6(3) nm,, AHAB4E T4 1 0-Co-O B Ff1 5
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Symmetry codes: A: —v+1, —y+2, —z+1
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Fig.2 Molecular structure of complex 1
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Table 2 Bond lengths (nm) and angles (°) for complex 1

Col-09 0.202 9(3) Col-01

C02-011 0.205 1(3) €02-012

C02-015 0.209 4(3) C02-014
09A-Co1-09 180.00(17) 09-Co1-01
01-Col-O1A 180.00(1) 09-Col-08A
01-Col-08A 86.42(11) 09-Col-08
08A-Col1-08 180.000(1) 011-Co2-012
012-Co2-010 173.57(12) 011-Co2-015
010-C02-015 88.24(12) 011-Co2-014
010-Co2-014 86.78(12) 015-Co2-014
012-Co2-013 96.85(12) 010-Co2-013

0.207 1(3) Col-08 0.215 4(3)
0.205 2(3) €02-010 0.208 0(3)
0.210 9(3) €02-013 0.217 6(3)
92.56(12) 09-Col-01A 87.44(12)
89.66(13) 01-Col-08 93.58(11)
90.34(13) 014-C02-013 89.43(13)
90.50(13) 011-Co2-010 92.21(13)
93.62(16) 012-C02-015 85.77(14)
173.45(14) 012-Co2-014 91.18(12)
92.81(15) 011-Co2-013 84.08(14)
89.22(11) 015-Co2-013 176.52(13)

Symmetry codes: A: —x+1, —y+2, —z+1.
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Table 3 Relevant parameters for the hydrogen bonds in complex 1

D-H---A d(D-H) /nm d(H+--A) / nm d(D-+-A) / nm £ (DHA) / (°) Symmetry operations
08-H8B---02 0.086 3(19) 0.178(2) 0.257 5(4) 153(4)
09-H9C---04 0.086 1(18) 0.181 2(19) 0.267 2(4) 177(5) —-x, —y+2 -z
09-H9B---04 0.084 7(19) 0.190(2) 0.273 7(4) 168(5) X, ¥, z+1
010-H10C---06 0.084 5(18) 0.187(2) 0.267 0(4) 157(5) x+l,y, 2
010-H10B---05 0.085 7(18) 0.206(2) 0.288 9(4) 162(4) —x+1, —y+1, =
O11-H11C---07 0.084 9(19) 0.195(2) 0.278 0(4) 164(6) —x+1, —y+1, =z
012-H12C---03 0.084 1(18) 0.190(3) 0.270 5(4) 159(4) x+1, y, z+1
012-H12B---08 0.086 0(17) 0.212(2) 0.296 0(5) 165(3) —x+1, —y+2, —z+1
013-H13C---06 0.085 5(19) 0.196(2) 0.278 1(4) 161(5) x+l,y, 2
013-H13B---04 0.085 5(19) 0.190(2) 0.272 8(4) 163(5) —x+1, —y+2, -z
014-H14C---01 0.084 8(19) 0.223(2) 0.307 1(4) 171(5)
014-H14B---05 0.084 6(19) 0.196(2) 0.280 3(4) 174(5)
015-H15B---07 0.084 0(19) 0.206(3) 0.285 3(4) 158(4) x, —y+l, =z
015-H15C---017 0.083 2(19) 0.190(2) 0.273 3(6) 176(5)
O11-H11B---016 0.085 3(18) 0.178 7(18) 0.256 38(5) 175(5)
016-H16B---03 0.085(2) 0.21(4) 0.296 1(7) 147(7) —x+1, —y+1, =z
017-H17B---03 0.089 6(2) 0.224 0(3) 0.297 3(6) 138.7(4) —x, —y+1, =z
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B 04 FRF 52k ARRECE 2 19 2 A Fc Ak
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BLE 2 A 04 J5 - F 2 ALK 43 1 DU S5O
ARZE R B RA8), L B B - 2 1] 3 4o 3 ol 4 B A
K AAEE, AT T ac V10 2 S 52 AR M
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a

Symmetry codes: B:—x, —-y+2, —z; C: x, y, z+1
Dashed lines stand for hydrogen bonds and -1 stacking interactions
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Fig.3 2D structure self-assembled from [Co(SNDC),(H,0),]*~
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Fig4 Hydrogen bonds around the hexaaquacobalt(Il)
cation (a) and the sulfonate group (b) (Dashed
lines stand for hydrogen bonds)

Bl 5 BeAY 1R = 2 U0 4%
Fig.5 Hydrogen-bonded network in complex 1 (dashed

lines stand for hydrogen bonds)
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