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1
1.1

: BIO-RAD EXALIBUR FTS3000 (KBr ) BRUK-
ER AC-P 200 ( TMS, CD;OD) Elementar Vario EL
BRUKER SMART-CCD X- PERKIN-ELMER 241MC BRUKER EMX-6/1
1.2

(Hbbmed) o1 Immol Cu,Cl, s
2mmol (Hbbmed) , , 24h

[ C7oHs2017N16CusCls] > [ Cus(bbmed) sCLL:] - CL(CH;0H) s(H,0) (L = MeOH or
H,0) > 190°C ( ), [a]lv*= +188(c=5x%x10"* MeOH) (% ): C:
46.28, H: 3.77, N: 12.06 (%): C: 46.307, H: 4.520, N: 12.35 IR(KBr ): von:
3347(s), 3237(s) em™'; veo: 1085(s), 1037(w)em™'; v _c-n: 1610(m) em™! 'H NMR(CD;OD,
TMS) 8 (ppm): 10. 45(2H, (-NH)), 7.23 ~8.01(8H, m, phenyl), 6. 24(1H, -CH(OCu)-),

5.61(1H, -CH(hydroxyl)-), 4. 0(1H, -OH) ESR: g/ =2.392, g. =2. 053
1.4

0. 10 x 0. 25 x 0. 30mm . T=298+2K Mo Ka( A =0. 071073nm) X-
. CCD . 0w . 1.05° < 0 <26.39°

39820 17219 [ R(int) =0.0697] 1> 20(1)
10931 , , F

, Ri=0.0681, wR.=0. 1712 SHELXL-97 (Sheldrick, 1997)

[10] 1
2
1(R),2(R)- (2- ) (Hbbmed)

1
Table 1 Crystallographic Data of Titled Complex

formula [ C70Hs2017N 16CuaCls ] > w/mm ! 1. 191

M 3631 transmission coefficients 0.7168 ~0. 6477

crystal orthorhombic index ranges -15< h <21 -45=< [ <48
space group C 222,(20) -30=< k =31

crystal colour blue data /restraints / parameters 17219/0/1010

crystal size/mm 0. 10x 0.25 x0. 30 reflections collected 39820

a/nm 1.7424(5) No. of unique data 17219 (R(int) = 0.0697)
b/nm 2.4942(7) R [I>20(1)] 0. 0681

¢/nm 3.8887(11) wR [I>20(1)] 0.1712

V/nm? 16.900(8) R: (all data) 0.1158

V4 4 wR> (all data) 0. 1988

D./ (g em™?) 1.427 goodness of fit 1.018

F(000) 7472 extinction coeff. 0.00012(3)

0 range/ (°) 1.05 ~26.39 largest diff. peak and hole/ (e- mm~?) 974 and - 651
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s - CuCl CuCl(OH) - Hbbmed
, Cu (IN)
L(R), 2(R) - (2- ) Cu (II) -bbmed

, [ Cus(bbmed)Cl,(CH;0H).]- Cl,(CH;0H)s

(H.0)2(A ), [ Cus(bbmed).Cl>(H.0).]- CL(CH;0H)s(H.0).(B ) A B

( 1), N 0

, A Cl  MeOH B Cl  H0O
Cu(1)-Cl(3) 0.2888nm, Cu(2)-0(12) 0. 2483nm, Cu(3)-Cl1(2) 0. 2813nm, Cu(4)-0(10) 0.2397
nm, Cu N O 0. 1972 ~ 0. 2008nm, N N O O
,Cl O , Jahn-Teller ,
[12] CZ

C-0-Cu-N=C-C : Cu(l) Cu(1A
0.3181nm, Cu(2) Cu(2A) 0.3108nm, Cu(3) Cu(3A) 0.3189nm, Cu(4) Cu
0.3149nm, Cu(1l) Cu(2) 0.3119nm, Cu(3) Cu(4) 0.3126nm Cu(1)-Cu(2)-Cu
73.6° Cu(1A) -Cu(1) -Cu(2A) 72.6°, Cu(3A) -Cu(3) -Cu(4) 71.4°, Cu(3) -Cu(4) -Cu
71.9°, 4.5, 131 Cu20;
1(R),2(R)- (2- ) CNO , -
( 2)

N(1)-Cu(1)-N(3) 98.3(3)° N(5)-Cu(2)-N(7) 100.0(3)° N(9)-Cu(3)-N(11) 99.7
(3)°,N(13)-Cu(4)- N(15) 99.5(3)° 0(1)-Cu(1)-0(3) 75.4(2)°,0(1)-Cu(2)-0(3)
75.8(2)°,0(6)-Cu(3)-0(8) 75.9(2)°, 0(6)-Cu(4)-0(8) 74.6(2)°,

2

, C-0 C =N, , Vco 1081cm ™!

(S)C(Zé) | 4

Fig. 1  Molecular structure of titled complex Fig. 2 Cage structure of tetranuclear copper
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2
Table 2 Selected Bond Lengths(nm) and Angles(°) for the Complex
Cu(1)-0(1) 0. 1972(5) Cu(1)-0(3) 0.1986(5) Cu(1)-N(1) 0.1992(7)
Cu(1)-N(3) 0.2002(6) Cu(1)-C1(3) 0.2888(7) Cu(2)-0(1) 0.1962(5)
Cu(2)-N(5) 0.1978(6) Cu(2)-0(3) 0.1979(5) Cu(2)-N(7) 0.2008(6)
Cu(2)-0(12) 0.2483(6) Cu(3)-0(8) 0.1955(5) Cu(3)-0(6) 0.1964(5)
Cu(3)-N(9) 0.1981(6) Cu(3)-N(11) 0.2018(7) Cu(3)-Cl(2) 0.2813(7)
Cu(4)-0(8) 0.1987(5) Cu(4)-N(13) 0.1989(7) Cu(4)-0(6) 0. 1990(5)
Cu(4)-N(15) 0.1989(7) Cu(4)-0(10) 0.2396(6)
0(1)-Cu(1)-0(3) 75.4(2)  O(1)-Cu(1)-N(1) 93.3(2)  0(3)-Cu(1)-N(1) 167.4(2)
0(1)-Cu(1)-N(3) 158.3(2)  0(3)-Cu(1)-N(3) 94.1(2)  N(1)-Cu(1)-N(3) 98.4(3)
0(1)-Cu(2)-N(5) 165.2(2) 0(1)-Cu(2)-0(3) 75.8(2) N(5)-Cu(2)-0(3) 91.5(2)
0(1)-Cu(2)-N(7) 94.4(2) N(5)-Cu(2)-N(7) 100.0(3) 0(3)-Cu(2)-N(7) 160. 1(3)
C(1)-0(1)-Cu(2) 120. 4(4) C(1)-0(1)-Cu(1) 128.9(4) Cu(2)-0(1)-Cu(1) 104.9(2)
C(17)-0(3)-Cu(2) 132.4(5) C€(17)-0(3)-Cu(1) 118.6(4)  Cu(2)-0(3)-Cu(1) 103.8(2)
C(3)-N(1)-Cu(1) 118.2(5) C(4)-N(1)-Cu(1) 136.2(5) C(10)-N(3)-C(11) 106.2(7)
C(10)-N(3)-Cu(1) 122.2(5) C(11)-N(3)-Cu(1) 131.1(6) C(19)-N(5)-Cu(2) 120. 1(5)
C(20)-N(5)-Cu(2) 134.8(5) C(26)-N(7)-Cu(2) 122.4(5) C(27)-N(7)-Cu(2) 130.7(6)
0(8)-Cu(3)-0(6) 75.9(2) 0(8)-Cu(3)-N(9) 166.0(3) 0(6)- Cu(3) N(9) 91.6(3)
0(8)-Cu(3)-N(11) 94.1(2) 0(6)-Cu(3)-N(11) 157.8(2) N(9)-Cu(3)-N(11) 99.8(3)
0(8)-Cu(4)-N(13) 92.1(3)  0(8)-Cu(4)-0(6) 74.6(2)  N(13)-Cu(4)-0(6) 165. 1(3)
0(8)-Cu(4)-N(15) 159.8(2) N(13)-Cu(4)-N(15) 99.5(3) 0(6)- Cu(4) N(15) 95.1(2)
0(8)-Cu(4)-0(10) 95.1(2) N(13)-Cu(4)-0(10) 91.1(3) 0(6)-Cu(4)-0(10) 83.6(2)
N(15)-Cu(4)-0(10 101. 1(2) C(34a)-0(6)-Cu(3) 130.7(5) C(34a)-0(6)-Cu(4) 117.3(4)
Cu(3)-0(6)-Cu(4) 104.5(2) C(50)- ( )-Cu(3) 119.2(4) C(50)- ( )-Cu(4) 130. 3(4)
Cu(3)-0(8)-Cu(4) 104.9(2) C(36)-N(9)-Cu(3) 119.5(5) C(37)-N(9)-Cu(3) 133.3(6)
C(43)-N(11)-Cu(3) 122.0(5) (44) N(11)-Cu(3) 132.3(6) (52) N(13)-Cu(4) 122.0(6)
C(53)-N(13)-Cu(4) 133.7(6) C(59)-N(15)-Cu(4) 122.8(5) C(60)-N(15)-Cu(4) 133. 4(6)
Cu (ID , 'H- , 'H-
-NH s R
10. 45ppm, ,
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Synthesis and Crystal Structure of the 1(R), 2(R)-Bis(1-H-benzoimidazol-2-yl)
Ethane-1, 2-Diol of Tetranuclear Copper (I Complex

SHI Xiu-Fang' ZHANG Ming-Jie*'' LI Song-Lin' CAI Gui-Mei' LI Jing’
(" Department of Chemistry, Tianjin University, Tianjin 300072)
(2 State Key Laboratory of Elemento-Organic Chemistry, Nankai University, Tianjin 300071)

A new tetranuclear copper (II) complex of the 1(R), 2(R) -bis(1-H-benzoimidazol-2-yl)
ethane-1, 2-diol[ Cus(bbmed).CLL.]- Cl.(CH:OH)s(H,0).( L =MeOH or H.O, Hbbmed =1(R), 2
(R) -bis(1-H-benzoimidazol-2-yl) Ethane-1, 2-diol, bbmed = deprotonated ligand ) has been syn-
thesized by the reaction of 1( R), 2( R) -bis(1-H-benzoimidazol-2-yl) ethane-1, 2-diol with CuCl in
methanol and the stirring in air is carried out for them at room temperature for 24h. The single crystal
X-ray analysis indicates that the crystal is orthorhombic, the space group €222,(20) with a =
1.7424(5), b=2.4942(7), ¢=3.8887(11) nm, V=16.900(8)nm’, Z=4, D.=1.427g- cm™?,
F(000) =7472. The complex has been characterized by elemental analyses, IR spectra, 'H
NMR and ESR. The crystal consists of two kinds of tetranuclear copper molecules, named
[ Cus(bbmed) sCl.(MeOH) 2] -+ Cl.(CH3s0H) 5(H.0) » (type A) and [Cus(bbmed) sCl.(H20) 2] -
Cl.(CH;0H)s(H20)> (type B). Both of them have C2 symmetry. Each Cu (I) atom of the complex is
five coordination and is found in a elongated tetragonal pyramid coordination environment. Besides
two O from deprotonated Hbbmed ligands and two N from benzoimidazol group attached to the Cu,
the fifth coordination atom is Cl or O of the water or the methanol molecule. Two kinds of tetranu-
clear copper molecules have two p-oxygen Cu:0: units and bridged by ligands though C, N of the
benzoimidazol group and O of the deprotoned hydroxy group to form 12-membered ring struc-

ture. Tetranuclear Cu (II) atoms form a slightly distorted tetrahedron.

Keywords: 1(R), 2( R)-bis(1-H-benzoimidazol-2-yl) ethane-1, 2-diol

tetranuclear copper (I crystal structure complex



