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Synthesis and Crystal Structure of Ternary Copper(I) Complex Containing
N-(2-hydroxybenzyl)-DL-alanine and 4,4’-bipyridine
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Abstract: A supramolecular compound [Cu(sala)(4,4'-bipy),]-0.5(4,4" -bipy) - 2H,0 (sala=N-(2-hydroxybenzyl)-DL-
alaninate, 4,4'-bipy=4,4'-bipyridine) was synthesized and characterized by elemental analysis, IR, and the crystal
structure was determined by X-ray diffraction technique. It crystallizes in orthorhombic system with space group
Pbca. The crystal data are: a=1.8777(3) nm, b=1.6367(2) nm, ¢=2.149 8(2) nm, and V=6.606 9(10) nm’, Z=8, D =
1.374 g-cm™, w=0.713 mm™, F(000)=2 848, R,=0.044 6, wR,=0.105 7. In the title complex, Cu(ll) ion is five
coordinated with distorted square pyramid configuration. The complex formed three-dimensional porous

supermolecular structure through 7r-7 stacking and hydrogen bonds. There exist uncoordinated 4,4’ -bipy

molecules in the compound, exhibiting a certain inclusion phenomenon. CCDC: 648620.
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Wi, IR 3% 4 F 26 [ Nicolet 360 FTIR 74 fd 37 A%
e LA GTEACI R (KBr JE F), J0 % 43 B 76 18 ]
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(C-0)(K 1) 1289(m).
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Table 1 Crystal data and structure refinement parameters for the title complex
Empirical formula Ci3sH35CuNgO5 Absorption coefficient / mm™ 0.713
Formula weight 683.23 F(000) 2 848
Temperature / K 294(2) Crystal size / mm 0.22 x 0.16 x 0.12
Crystal system Orthorhombic 0 range / (°) 1.89 to 26.44

Space group
a/ nm

b/ nm

¢/ nm

V / nm®
D./ (g cm™)
A

Pbea
1.877 7(3)
1.636 7(2)
2.149 8(2)
6.606 9(10)
1.374

8

Limiting indices

Reflections collected / unique

Refinement method

Data / restraints / parameters

Goodness of fit on F?

Final R indices [I>20(])]
Largest diff. peak and hole / (e-nm™)

23 < h<22,-20<k=<20-20<[<26
35769 / 6 784 (R;,=0.067 7)

Full-matrix least-squares on F

6784 /0 /447

1.024

R=0.044 6, wR,=0.105 7
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Fig.1 Molecular structure of the complex
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Fig.2 2D layer structure of the complex
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Fig.3 Packing of the complex in a cell

Cu(l) 25 J& TR 1 7 — A~y % 10 75 4 44 7 N2
Wb FHETAL, S O(1)-Cu(1)-N(4) 91.98(11)° .O(1)-
Cu(1)-N(1) 82.12(11)° .0 (3)-Cu(1)-N(1) 93.67(11)° .
0(3)-Cu(1)-N(4) 89.73(11)°, &L f1 A 357.5°, it
0(2),N(2),N3),N(1)5 Cu(i~F I P52, Cu-N 1Y
B AR A0 FELZ 0,200 9(3)~0.231 5(3) nm, V-3 1{H
470.2129 nm, & IEH FALEE, Cu-O M9 HE 2 551
0196 3(2) nm (Cu(1)-O(1))F1 0.192 7(2) nm (Cu(1)-
0(3)), B 5 [{[Cu(sala)],(H,0)},]7 X} 1 i) 5 4 — 3,
N(1)-C 89 FE B 43 5 )& 0.147 7(4) nm (N(1)-C (2)) Fl
0.148 5(4) nm (N(1)-C(4)), 1 AH 5 Fry 2 5 2 Jit R Bk i
B N(C=N)JE T L sp? Z2 AL BIE 55 40 48 7 7 Ak
B C=N XU I B EE 254 0.127~0.130 nm, C(4)-C
(S)MEER N 0.149 4(5) nm, A= 3175 [ BLERR 1 B |
i C(2)-N(1)-C(4) 112.4(3)°,C(2)-N(1)-Cu(l) 108.6
(2)°,C(4)-N(1)-Cu(1) 112.4(3)°, X ¥t ] sphe* H YA
JE 2 LA sp AL BUIE 5 AH SR I CBE, H AR 1
SR AR RO TN S SRR T IR 1Y C=N BLEE
EHIE T C-N L
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Table 2 Selected bond lengths (nm) and bond angles (°) of the complex

Cu(1)-0(3) 0.192 7(2) Cu(1)-0(1)
Cu(1)-N@) 0.206 1(3) Cu(1)-N©2)
N(1)-C(4) 0.148 5(4) C4)-C(5)

0(3)-Cu(1)-0(1) 173.32(11) 0(3)-Cu(1)-N(1)

0(3)-Cu(1)-N(4) 89.73(11) 0(1)-Cu(1)-N(4)
0(3)-Cu(1)-N(2) 93.87(11) 0(1)-Cu(1)-N(2)

N()-Cu(1)-N(2) 95.99(11) C(2)-N(1)-C(4)

C(4)-N(1)-Cu(1) 112.4(3)

0.196 3(2) Cu(1)-N(1) 0.200 9(3)
0.231 5(3) N(1)-C(2) 0.147 7(4)
0.149 4(5)

93.67(11) 0(1)-Cu(1)-N(1) 82.12(11)
91.98(11) N(1)-Cu(1)-N(4) 155.33(12)
92.37(11) N(1)-Cu(1)-N(2) 108.13(11)
1124(3) C(2)-N(1)-Cu(1) 108.6(2)
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e RO BE B 0.357 5 nm, 1A F 26.5°) T8 WL 4
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JE 48 2 (B B Y &CHE (0 (4)-H (4C) -+ 0(2)=0.279 4
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4.5nH,0,2 > CullDEA A B BE A7 .98, N-2-F2 %
B)-L-N & R (W B R 2 S, BRI E K
BrERTC A7, M FATEL Cu(CHSCOO0),-Hy0 N-(2-72 7R
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