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Synthesis and Crytal Structure of Ni(l) and Cu(l) Schiff Base Complexes

ZHANG Qi-Long DAI Mei-Bi ZHU Bi-Xue*
(Department of Chemistry, Guizhou University, Guiyang 550025)

Abstract: Two Schiff base ligands Hy(3-Br-acacen) [Hy(3-Br-acacen)=bis(3-bromo-acetylacetone)-ethylenediimine]
and H,(3-Br-acacpen) [H,(3-Br-acacpen)=bis(3-bromo-acetylacetone)-1,2-propane diimine| were synthesized. Four
complexes were prepared by reaction of the Schiff base ligands with copper acetate and nickelous acetate, and
characterized by elemental analsis, FTIR and X-ray diffraction single crystal structure analysis. The structures of
the complexes 1 [Ni"(3-Br-acacen)] and 2 [Cu"(3-Br-acacen)] are nearly a plane, and 3 [Ni"(3-Br-acacpen)] and
4 [Cu"(3-Br-acacpen)] are non-coplanar structures. CCDC: 645454, 1; 645455, 2; 645457, 3; 650901, 4.
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1.3.1  BARR A R

PRI — I S TEN TR 0.448 ¢ (2 mmol) T
50 mL S5, 212 i 0.712 g (4 mmol) 1Y NBS,
FNE 1 h AR TTEA: B, 33985 CHCL:EtOH h
1:1 IR AW E S5 &, 19 Schiff 5% BL /& H,(3-Br-
acacen) 0.497 g7 % 65%,m.p. 116~148 °C, 'H NMR
(CDCly) 6:11.69(s,2H , enol-OH), 3.49~3.50(t ,4H , J=6
Hz,CH,),2.22,2.37(s,s,12H,CH;),

FRECT,2-0 4 S BEN R 2.38 ¢(10 mmol )i
T 100 mL CCl, ", 2212 % N 3.56 ¢ (20 mmol) (¥
NBS, ¥ 24 h, &2 38 BEZH 5, CH,CL: A1 il ik
IR & ¥ W 45 A, 1% Schiff B BT /A H, (3-Br-
acacpen) M EEARENR 2,178 g, 7% 55% ,m.p.
84~86 °C, 'H NMR (CDCL) 8:11.68,11.73(s,s,2H,
enol-OH),3.75~3.77 (m,1H, =N-CH),2.74 ~3.37 (m,
2H,=N-CH,),2.32~2.34(m, 12H,CH,),,

132 BETH R

PR B H,(3-Br-acacen) 1.91 g (5 mmol) % T 20
ml, = P BErh 212 W I Ni(OAc),-4H,0 1.25 ¢ (5
mmol) ) L BEF W, TN 3 h A KB4k A TTTE A 1,
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g A CWE Kok 3,15 1.45 ¢ BL a1,
773 66%,m.p. >300 C, FTIR(KBr F{& KR p/em™).
2941(w),1551(s),1399(s), 1289 (m),635(m),490(s);
TEE T (% , % C.H,(O.N,BrNi 15 $5 5 N8 it
). C 32.85(32.8),H 3.59(3.64),N 6.39(6.38).,

FREL Hy(3-Br-acacen) 1.91 g(5 mmol)¥# T 20 mL
AW BET B N Cu(OAc),»H0 1.0 g (5 mmol)
(1 SR, SO 3 h A R EEDLREA L, I8 5 2
B KA AIBE 3R, 13 1.6 g BLEW 2, W 72%,
m.p. >300 °C, FTIR(KBr A& F v/em™):2929(w),
1617(s),1349(w), 1 226(w),626(m),418(s); JL K 57 Hr
(%, ¥ C,HiO,N,Br,Cu iH5, 55 W AR AE).C
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Table 1 Crystal data and structure refinement for 1~4
Complex 1 2 3 4
Empirical formula CpH Br,N,O,Ni CpHBroN,O,Cu C3sHsBr,N,O,Ni C3HsBr,N,0,Cu




2020 b R A A SR %523 %
g3k

Formula weight 438.80 443.63 452.82 457.65

Temperature / K 293(2) 273(2) 293(2) 293(2)

Crystal system Triclinic Triclinic Orthorhombic Monoclinic

Space group Pl Pl Pbca P2,/n

a/nm 0.780 1(5) 0.790 95(6) 1.093 3(6) 0.788 8(3)

b/ nm 0.880 3(6) 0.875 22(7) 1338 9(7) 1.886 8(8)

¢ /nm 1.200(8) 1.204 5(9) 2.179 2(11) 1.056 6(4)

al () 69.780 69.874(3) 90.00 90.00

B1() 73.32(2) 71.323(3) 90.00 100.505(14)

v/ 73.09(2) 73.465(3) 90.00 90.00

Volume / nm’ 0.723 7(8) 0.727 3(10) 3.189 7(3) 1.546 0(11)

Z 2 2 8 4

Doy | (Mg-m™) 2.014 2.026 1.886 1.966

6 range / (°) 0.96 < 6 < 26.00 0.97 < 6 < 26.00 0.993 < 0 < 26.00 0.993 < 6 < 26.00

Absorption coefficient / mm™  6.860 6.994 6.229 6.583

F(000) 432.00 434.00 1792 900

Crystal size /mm 0.23 x 0.18 x 0.15 0.26 x 0.14 x 0.08 0.21 x 0.18 x 0.13 0.22 x 0.17 x 0.14

Reflections collected 7594 8 185 33 645 16 208

Independent reflections 2728 2764 3 588 3022

Observed reflections [[>20(I)] 1 914 2256 3127 2036

Refinement method

Number of parameters
Goodness-of-fit on F*
Final R indices [I>20(I)]
R indices (all data)

Final weighting scheme

(Ap)n / (€-nm?)
(Ap)uin / (€+nm™)

Full-matrix least squares

on F?

172

1.006

R,=0.036, wR,=0.100
R=0.081, wR,=0.124
w=1/]*(F)]+(0.073 1P+
0.0000P), P=(F42F2)/3
696

-880

Full-matrix least squares
on F?

177

1.034

R=0.033, wR»=0.079
R=0.043, wR,=0.083
w=1/[cX(F})]+(0.041 4Py+
0.4375P), P=(F+2F2)/3
614

-559

Full-matrix least squares

on F?

181

1.060

R,=0.037, wR,=0.059
R,=0.086, wR,=0.094
w=1/[c*(F)]+(0.037 2P+
5.8677P), P=(F242F)/3
981

=757

Full-matrix least squares
on F?

181

0.993

R=0.033, wR,=0.078
R=0.078, wR,=0.096
w=1/[c*(F2)]+(0.044 9P+
0.0000P), P=(F,+2F?/3
832

-973
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Molecular structure of the complex 1 (probability
of ellipsoid is 50%)
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Table 2 Select bond lengths (nm) and bond angles (°) for complexes 1 and 2
1
Ni-02 0.183 4(3) Ni-N1 0.185 0(4) Ni-N2 0.185 2(4)
Ni-01 0.184 0(3)
02-Ni-O1 83.75(15) O1-Ni-N2 177.37(15) C4-N1-Ni 128.2(3)
02-Ni-N1 177.04(15) N1-Ni-N2 89.07(18) C6-N1-Ni 112.0(3)
01-Ni-N1 93.35(16) C8-N2-Ni 127.6(3) €2-01-Ni 128.9(3)
02-Ni-N2 93.82(17) C7-N2-Ni 111.8(3) C11-02-Ni 128.1(3)
2
Cu-01 0.189 9(2) Cu-N2 0.192 2(3) Cu-N1 0.193 0(3)
Cu-02 0.190 0(2)
01-Cu-02 86.68(10) 02-Cu-N1 178.92(12) C4-N1-Cu 127.3(2)
01-Cu-N2 178.99(11) N2-Cu-N1 87.90(12) C6-N1-Cu 111.0(2)
02-Cu-N2 92.65(11) C11-02-Cu 128.4(2) C8-N2-Cu 128.02)
01-Cu-N1 92.76(11) €2-01-Cu 127.6(2) C7-N2-Cu 111.6(2)
*3 BEAYIM4INTBIBERER
Table 3 Select bond lengths (nm) and bond angles (°) for complexes 3 and 4
3
N1-Ni 0.185 2(3) O1-Ni 0.184 3(2) 02-Ni 0.183 3(3)
N2-Ni 0.185 2(3)
C4-N1-Ni 127.4(3) C2-01-Ni 127.4(2) O1-Ni-N1 93.89(12)
C12-N1-Ni 110.9(3) €7-02-Ni 129.13) 02-Ni-N2 93.76(13)
C9-N2-Ni 128.1(3) 02-Ni-01 84.27(11) O1-Ni-N2 177.82(14)
C11-N2-Ni 111.93) 02-Ni-N1 178.08(13) NI1-Ni-N2 88.08(14)
4
N1-Cu 0.194 0(4) 01-Cu 0.191 7(3) 02-Cu 0.190 7(3)
N2-Cu 0.193 4(3)
C4-N1-Cu 128.8(3) (2-01-Cu 125.6(3) 01-Cu-N2 178.50(13)
C12-N1-Cu 109.03) €7-02-Cu 126.4(3) 02-Cu-N1 175.44(13)
C9-N2-Cu 128.2(3) 02-Cu-01 88.90(12) 01-Cu-N1 91.76(13)
C11-N2-Cu 110.8(3) 02-Cu-N2 92.60(14) N2-Cu-N1 86.75(16)

A0 BTN 2 A F2E 17X LR 2544 | )
5B & Z WY L — 3R T Y 15 R A5 Ni(IDJA
FEl 0 > B R #F 83.75(15)°~93.82(17)°1l [l , 4 A K
1E 0.183 4(3)~0.1852(4) nm Z[A] , #H Ni 0O1.C2.C3.
CANI R B AN/ S hOo&EE T
a7 AT, B ONi,02.C11.C10.,C8 N2 T 41 i
(75 B F T C10 A CL1 &5 PU 5 F- 1A BE = o
0.0028 #1 0.002 1 nm, 7E TG 4549 C6 1 C7 7

A KA R L e T s I N =8 Ly T
B2 0.0123 1 0.0227 nm, A ELA W) 0 T3k
AJEISFI A, AW 2 B9t Cu(EA DYy
-1 A8 Y Cu (D) FA LY 4 A 58 1 7E 86.68 (10)° ~
92.76(11)°7 Hl ,4 MK TE 0.19(2)~0.193(3) nm Z
B, R —BEY T, oS EE TS NIEBIWE
PLEE LR O B R Be A B e, BG4 1 A 2 AH
W AERCAY 2 hhao &8 3 5 N0 TR L
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Fig.2 Molecular structure of the complex 3 (probability
of ellipsoid is 50%)
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3 (R H SRl D 8 rpnsy (DI AR A Y S T 114 B

BN 0.1868 nm, SECA Y 1R 2 X5 L AR ALY 1K
B, ER—BAEY R b8 RE TS5 NI
(LA G R O TE BU Fe A B 2L K . A 3 1 4
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