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Synthesis, Structural Characterization, and Properties of Complex [Cu(OPSer)(phen)(H,0)]
3H,0 Based on L-O-Phosphoserine Ligand
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Abstract: Reaction of L-O-Phosphoserine (H,OPSer) and 1,10-phenanthroline (phen) and Cu(CH;COO),-H,0 in
water-ethanol at ambient temperature afforded the remarkably copper complex [Cu(OPSer)(phen)(H,0)]-3H,0(1).
The structure has been determined by single-crystal X-ray diffraction analysis and further characterized by
infrared spectra (IR), elemental analysis, thermal analysis and magnetic measurements. The chiral copper (Il)
mononuclear complex self-assembled via intermolecular hydrogen bonding interactions into 3D supramolecular
network and was further consolidated by the 77-7 stacking interactions. The magnetic susceptibilities (1.8~300 K)
indicated that the monnuclear(Il) cores were ferromanetic coupling (g=2.07,2zJ'=0.044). CCDC: 760116.
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Table 1 Crystallographic data for the complex 1

Empirical formula CsHpCuN;O 0P
Formula weight 498.87
Temperature 298(2) K
Wavelength / nm 0.071 073
Crystal system Orthorhombic
Space group P222,

a/ nm 0.666 97(12)
b/ nm 1.455 4(3)
¢/ nm 1.994 7(3)

V / nm? 1.936 3(6)

4 4

D./ (grem™) 1.711

@/ mm™

F(000)

Crystal size / mm

6 range / (°)

Reflections collected/unique
Completeness to = 25.50°
Datal/restraints/parameters
Goodness-of-fit on F?

Final R indices (I>20(1))

R indices (all data)

Largest diff. peak and hole / (e-nm™)

1.273

1028

0.4%0.23x0.20

1.73 to 25.50

10 114/3 586 (R;,=0.0312)
100.0%

3 586/0/271

1.043

R=0.029 5, wR,=0.066 0
R=0.032 0, wR-=0.066 9
292 and -329
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TE A E T AC ALK B U A Tl 1 7 L Cu-0
A S TR 0.1942 2(17)~0.221 4(2) nm, Cu-N Y
HERSEEZ 0.198 5 (2)~0.201 9 (2) nm,0-Cu-0 ,0-
Cu-N N-Cu-N A5 7 5 2 82.30(8)~169.65(11), H:
o, D S5 ALK B Cu-0 B R 0.221 4
(2) nm, W WK TAREHE EA N Cu-0 MK
0.194 22 (17) nm, XIHT &° A Jahn-Teller 5%
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex
Cu(1)-0(4) 0.19422(17) Cu(1)-N(3) 0.1985(2) Cu(1)-N(2) 0.1998(2)
Cu(1)-N(1) 0.2019(2) Cu(1)-0(10) 0.2214(2)
0(4)-Cu(1)-N(3) 84.55(7) 0(4)-Cu(1)-N(2) 92.27(8) N@3)-Cu(1)-N(2) 169.65(11)
0(4)-Cu(1)-N(1) 163.13(10) N(3)-Cu(1)-N(1) 97.95(8) N(2)-Cu(1)-N(1) 82.30(8)
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Molecular structure of the complex with the ellipsoids drawn at the 30% probability level
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Table 3 Hydrogen bond lengths and bond angles of the complex

D-H---A d(D-H) / nm d(H---A) / nm d(D--A) / nm £ (DHA) / (%)
N(3)-H3B)---O(1 142 0.090 0.233 0.3152(3) 151.5
0(2)-H2A---0(3)#3 0.085 0.176 0.2577(3) 159.5
0(8)-H(8B)---O(4)#4 0.085 0.212 0.2901(4) 152.9
0(8)-H(8A)--- O(9)#5 0.085 0.189 0.2720(3) 169.1
0(9)-H(9A)---O(1)#6 0.085 0.189 0.2741(3) 175.3
O(11)-H(11A)---O(1)#1 0.086 0.207 0.2857(3) 1534
O(11)-H(11B)---O(5)#5 0.086 0.196 0.2799(3) 163.9
0(10)-H(10A)---O(11) 0.083 0.205 0.2852(3) 162.8
0(9)-H(OB)---O(3#7 0.085 0.206 0.2903(3) 1775
0(10)-H(10B)---O(8)#8 0.085 0.186 0.2710(3) 176.0

Symmetry codes~: #1: x—1, y, z; #2: x+1, y, z; #3: x=1/2, —y+3/2, —z+1; #4: —x+2, y+1/2, —z+3/2; #5: —x+1, y+1/2, —z+3/2;
#0: —x+2, y—=1/2, —2+3/2; #7: —x+3/2, —y+1, z+1/2; #8: —x+1, y—1/2, —z+3/2
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Symmetry codes: #2: x+1, v, z; #3: x=1/2, —y+3/2,—z+1; #4: —x+2, y+1/2, —z+3/2; #5: —x+1, y+1/2,-z+3/2
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Fig.2 Hydrogen bonding interactions (dash lines) in complex 1
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Fig.3 - stacking interaction of the complex (dash lines)
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