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Synthesis, Crystal Structure and Thermal Stability of Complex
Na;[Nas(dhns),] - (phen),- 2H,0 with Bihydroxynaphthalenedisulfonate
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Abstract: A new complex, Nas[Nas(dhns),]|+(phen),-2H,0, was obtained from the self-assembly of disodium 2,7-
dihydroxy-naphthalene-3,6-disulfonate (Na,H,dhns) and 1,10-phenanthroline (Phen) in a water-ethanol solution. The
compound was characterized by elemental analysis, IR, TGA, and X-ray diffraction single crystal structure analyses.
The compound crystallizes in the orthorhombic system, space group Pna2,, a=2.829 85(12) nm, b=1.038 99(14)
nm, ¢=2.259 23(13) nm, V=6.642 6(10) nm*, Z=4, D=1.573 g-cm™, R,=0.050 6, wR,=0.124 0, S=1.05. CCDC:
881794.
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Table 1 Crystallographic data for the compound 1

Empirical formula CesHaNNagO S, F(000) 3216

Formula weight 1573.27 Crystal size / mm* 0.22x0.24x0.28
Temperature / K 291(2) 0 range for data collection / (°) 1.4 to 26.0

Crystal system Orthorhombic Limiting indices B0shs34,-12<k<12,-23<1<27
Space group Pna2, Reflections collected / unique 33 613/ 11 655 (R;,=0.046)
a/ nm 2.829 85(12) Data / restraints / parameters 11 65570 /956

b/ nm 1.038 99(14) Observed data (I>207(1)) 10 582

¢/ nm 2.25923(13) Goodness-of-fit on F 1.05

Volume / nm? 6.642 6(10) Final R indices (Observed data) R,=0.050 6, wR,=0.122 4

A 4 R indices (all data) R=0.054 7, wR,=0.124 0
D./ (g-em™) 1.573 Largest diff. peak and hole / (e*nm™) 500 and -670

@/ mm™ 0.277
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Table 2 Selected bond lengths (nm) and angles (°) of the compound 1

Na(1)-0(12) 0.264 4(4) Na(3)-0(8)
Na(2)-0(4) 0.266 3(4) Na(6)-0(9)
Na(2)-0(15) 0.274 2(4) 0(15)-Na(2)"
Na(3)-+-0(14) 0.293 0(4) Na(4)---N(3)
Na(4)---0(5) 0.292 7(4) Na(5)-+-0(9)
Na(7)-+-0(10) 0.283 9(4) Na(5)-+-0(6)
Na(7)--N(1) 0.286 9(4) Na(5)-+-Na(8)
0(1)--+Na(1)? 0.286 1(4) Na(6)-+-0(6)

0(4)-Na(2)-0(15) 111.54(13) 0(3)*-Na(8)-0(16)

0(1)-8(1)-0(3) 112.61(14) 0(2)-8(1)-0(3)
0(5)-8(2)-0(7) 113.90(15) 0(6)-8(2)-0(7)
0(9)-8(2)-0(11) 111.97(15) 0(10)-8(2)-0(11)
0(13)-8(2)-0(15) 112.86(13) 0(14)-8(2)-0(15)

0.263 9(4) Na(8)-0(16) 0.260 8(4)
0.274 6(4) Na(8)-0(3)" 0.274 1(4)
0.274 2(4) 0(3)-Na(8)" 0.274 1(4)
0.286 3(4) 0(2)--Na(7)" 0.286 3(4)
0.300 3(4) 0(13)--Na(4)' 0.277 3(4)
0.283 5(4) 0(14)---Na(3)" 0.293 0(4)
0.282 6(4) Na(1)-+-O(1)" 0.286 1(4)
0.294 2(4) Na(5)-+-Na(6) 0.417 4(4)
107.38(12) 0(1)-8(1)-0(2) 112.44(16)
112.90(13) 0(5)-8(2)-0(6) 112.36(15)
112.01(15) 0(9)-8(2)-0(10) 112.58(18)
113.88(16) 0(13)-8(2)-0(14) 112.96(16)
112.14(13)

Symmetry codes: ' —1/2+x, 1/2—y, z; " =1/2+x, 3/2—y, z;
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Symmetry code: ' =1/2+x, 1/2—y, z;

P —1/24x, 32—y, z;
—y, z; ¥ 1/2+4x, 3/2—y, z; " %, 14y, z; ' x, —1+y, z; Thermal ellipsoids

shown at 50% probability; Water molecules are omitted for clarity
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Fig.1  Crystal structure of the compound 1
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Fig.2 Right-handed and left-handed helical chainsin the

monolayer along b axial
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Symmetry codes: * x, 1+y, z; ' —x, 2—y, —1/2+z;

12-x, 1124y, =1/2+z
B3 () W a BT 1B % 0 TR R 45 4, (b) % S B — 4 M) 2

Fig.3 (a) Layered structure viewed donw the a axis; (b) 2D monolayer layers with hydrogen-bonds
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Table 3 Hydrogen bond lengths and angles for 1

D-H--A d(D-H) / nm d(H-A) / nm d(D-+A) / nm £ (DHA) / (%)
O(1W)-H(1X)---N(5) 0.085 0 02220 0.265 1(4) 111.00
O(1W)-H(1Y)---O(1)" 0.085 0 0.244 9 0.276 8(4) 103.07
0(2W)-H(2X)---0(10)" 0.085 0 0.243 0 0.296 2(4) 121.35
0(2W)-H(2Y)---N(7) 0.085 0 0.229 1 0.305 2(4) 149.17
C(27)-H(27)---0(6) 0.093 0 0.243 0 0.334 6(4) 169.00
C(29)-H(29)-+-0(8) 0.093 0 02510 0.308 3(5) 120.00
C(50)=H(50)-+-0(7) 0.093 0 0.240 0 0.282 0(4) 107.00
C(52)-H(52)---0(2) 0.093 0 0.244 0 0.284 4(4) 106.00
C(57)-H(57)---O(16) 0.093 0 0.258 0 0.336 0(4) 142.00
C(60)-H(60)---0(11) 0.093 0 0.240 0 0.281 5(4) 107.00
C(62)-H(62)--0(13) 0.093 0 0.246 0 0.285 8(4) 106.00
C(65)-H(65)-+-0(3)" 0.093 0 02370 0.326 4(4) 160.00
C(67)-H(67)---O(4)" 0.093 0 0.244 0 0.316 6(4) 134.00

Symmetry code: ' —=1/2+x, 12—y, z; ™ 1/2+x, 32—y, z; " x, 14y, 23 “=x, 2=y, —=1/2+z; " 1/2—x, 1/2+y, —1/2+z.
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Water molecules are omitted for clarity; Symmetry codes: ' x, —1+
y, 23 " —x, 1=y, =0.5+z
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Fig.4 Crystal packing diagram of the compound 1
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