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Abstract: The new Schiff base complexes of gallium GaCl;(C;H;;NO) (1), GaCl; (C1;H3sNO,) (2) and GaCl;(C3HoCINO)
(3) were synthesized under argon atmosphere with the glove box and characterized by elemental analysis, 'H NMR,
IR, and the crystal structures were determined by single-crystal X-ray diffraction. In these complexes, the Ga center
is four-coordinate with distorted tetrahedron geometry. The complex 1 crystallizes in an orthorhombic system, the
space group Pnma with a=1.329 5(3) nm, 6=0.701 15(16) nm, ¢=1.616 4(4) nm, V=1.506 8(6) nm’, Z=4, F(000)=
744 ,R,=0.029 5, wR,=0.065 1. And Intermolecular hydrogen bands link the molecules of the complex into two-
dimensional network structure. The complex 2 crystallizes in a monoclinic system, the space group P2,/n with a=
0.713 03(18) nm, b=1.715 3(4) nm, ¢=1.350 3(4) nm, B=91.891(5)°, V=1.650 7(7) nm?, Z=4, F(000)=808, R,=0.044 3,
wR,=0.098 8. And Intermolecular hydrogen bands link the molecules of the complex into two-dimensional network
structure. The complex 3 crystallizes in a triclinic system, the space group P1 with a=0.698 6(2) nm, b=1.044 9(4)
nm, ¢=1.136 9(3) nm, «=78.58(3)°, B=81.06(2)°, y=87.87(3)°, V=0.803 6(5) nm?, Z=2, F(000)=402, R,=0.051 5,
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wR,=0.124 4. And Intermolecular hydrogen bands link the molecules of the complex into two-dimensional network

structure. CCDC: 649105, 1; 649104, 2; 763895, 3.
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Table 1 Crystallographic data of complexes 1, 2 and 3

Complex 1 2 3

Empirical formula CH;CLGaNO CHzClGaNO, C3HyCL,GaNO
Formula weight 373.30 403.32 406.73
Wavelength / nm 0.071 073 0.071 073 0.071 073
Crystal system Orthorhombic Monoclinic Triclinic
Space group Pnma P2i/n P1

a/ nm 1.329 5(3) 0.713 03(18) 0.698 6(2)
b/ nm 0.701 15(16) 1.715 3(4) 1.044 9(4)

¢/ nm 1.616 4(4) 1.350 3(4) 1.136 9(3)
al(°) 78.58(3)
B/ 91.891(5) 81.06(2)

v /(% 87.87(3)

V / o 1.506 8(6) 1.650 7(7) 0.803 6(5)

Z 4 4 2

D./ (gr-em™) 1.646 1.623 1.681

w/ mm™ 2.347 2.154 2.369

F(000) 744 808 402

Crystal size / mm 0.20x0.14x0.12 0.22x0.16x0.12 0.37x0.32x0.27
0 range / (°) 1.98~25.01 1.92~25.02 1.85~27.50
Reflections collected 7 364 8 290 4572
Independent reflections (R;,) 1 445 (0.041 6) 2918 (0.058 0) 3 666 (0.034 8)
T/K 294(2) 294(2) 275(2)
Goodness-of-fit on F* 1.044 0.967 1.029

1445/70/112

R=0.029 5, wR,=0.065 1
R=0.046 7, wR,=0.074 0
359, -261

Data / restraints / parameters

Final R indices [I>20(])]*

R indices (all data)

Largest diff. peak and hole / (e*nm™)

2918 /117195

R=0.044 3, wR,=0.098 8
R=0.094 8, wR,=0.120 1
659, —461

3666 /0/181

R=0.051 5, wR,=0.124 4
R=0.093 8, wR,=0.161 5
617, -931

Rz SNEFN S IE); wRo= 3 [w(F2~F22Y 3 [w(F2P ™.
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Table 2 Selected bond lengths (nm) and angels (°) for complexes 1, 2 and 3

Complex 1
Ga(1)-0(1) 0.185 6(3) N(1)-C(8) 0.143 0(5) C(5)-C(6) 0.139 7(6)
Ga(1)-CI(1) 0.213 89(15) N(1)-C(7) 0.129 2(5) C(6)-C(7) 0.142 8(5)
Ga(1)-Cl(2) 0.215 49(9) O(1)-C(1) 0.133 3(5)
Ga(1)-C1(2) 0.215 49(9) C(1)-C(6) 0.141 8(5)
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0(1)-Ga(1)-Cl(1) 100.65(9) 0O(1)-Ga(1)-C1(2)" 109.29(5) 0O(1)-C(1)-C(6) 117.8(3)
0(1)-Ga(1)-C1(2) 109.29(5) CI(1)-Ga(1)-Cl(2)* 113.39(4) Cl(2)-Ga(1)-Cl(2) 110.32(5)
Cl(1)-Ga(1)-Cl(2) 113.39(4) 0(1)-C(1)-C(2) 123.9(4) C(1)-0(1)-Ga(1) 129.8(2)
Complex 2
Ga(1)-0(1) 0.184 6(3) O(1)-C(1) 0.134 3(5) N(1)-C(8) 0.141 5(6)
Ga(1)-Cl(1) 0.214 06(17) 0(2)-C(11) 0.136 4(6) C(1)-C(6) 0.140 7(6)
Ga(1)-Cl(2) 0.215 40(16) 0(2)-C(14) 0.144 2(7) C(5)-C(6) 0.139 1(6)
Ga(1)-C1(3) 0.214 83(16) N(1)-C(7) 0.129 1(5) C(6)-C(7) 0.142 4(6)
0(1)-Ga(1)-CI(1) 100.59(11) 0(1)-Ga(1)-C1(3) 110.51(12) C(1)-0(1)-Ga(1) 130.2(3)
0(1)-Ga(1)-C1(2) 110.12(11) CI(1)-Ga(1)-CI(3) 113.87(7)
CI(1)-Ga(1)-Cl(2) 113.21(7) Cl(2)-Ga(1)-Cl(3) 108.34(6)
Complex 3
Ga(1)-0(1) 0.187 7(3) 0O(1)-C(1) 0.134 1(5) C(5)-C(6) 0.141 5(7)
Ga(1)-CI(1) 0.215 24(17) N(1)-C(7) 0.129 0(6) C(6)-C(7) 0.143 1(7)
Ga(1)-C1(2) 0.2.14 71(19) N(1)-C(8) 0.142 2(6)
Ga(1)-C1(3) 0.215 17(17) C(1)-C(6) 0.141 5(7)
C(1)-0(1)-Ga(1) 125.0(3) 0(1)-Ga(1)-C1(3) 107.15(11) CI(1)-Ga(1)-Cl(3) 108.84(8)
0O(1)-Ga(1)-Cl(1) 109.62(12) Cl(1)-Ga(1)-C1(2) 111.85(8)
0(1)-Ga(1)-C1(2) 107.24(13) C1(2)-Ga(1)-CI(3) 112.0009)

Symmetry code: 1:*x, —y+1/2, z.
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Table 3 Hydrogen bond lengths and angles for complexes 1, 2 and 3

D-H---A D-H / nm H---A / nm D---A/ nm ZD-H---A /(°)
Complex 1
N(1)-H(1) ---O(1) 0.086 0.195 0.262 8(4) 134.4
C(2)-H(2)---Cl(1)* 0.093 0.294 0.377 6(4) 151.1
C(7)-H(7)---C1(2) 0.093 0.295 0.372 9(4) 142.7
C(7)-H(7)---Cl1(2)* 0.093 0.295 0.372 9(4) 142.7
Complex 2
N(1)-H(1) ---O(1) 0.089 0.192 0.262 0(5) 132.9
C(7)-H(7)---Cl(2)" 0.093 0.279 0.365 0(5) 1533
C(7)-H(7) ---Cl(3)' 0.093 0.286 0.345 9(5) 123.0
C(2)-H(2)---C(14) 0.093 0.303 0.389 1(8) 154.1
Complex 3
N(1)-H(1)---O(1) 0.090 0.195 0.266 4(9) 133.6
C(4)-H(4A)---C1(3)" 0.093 0.287 0.362 8(6) 139.5
C(4)-H(4A)---Cl(4)" 0.093 0.292 0.375 8(6) 150.7
C(7)-H(7A)---CI(1)’ 0.093 0.291 0.366 3(5) 138.7

Symmetry code: 1: " x+1/2, v, —z+1/2; © —x+1, y+1/2, —z+1; *—w+1, —y, —z+1; 2: © —x, =y, —z; '=a+1, =y, —z; 5 x, v, 2—1;

3, y=1, 23 a2, —y+1, —z+1.
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Fig.1 Molecular structure of the complex 1

Probability of ellipsoid is 30%
K2 FaY 2014 A

Fig.2  Molecular structure of the complex 2
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Fig.3 Molecular structure of the complex 3

Symmetry code: ® x+1/2, y, —z+1/2; © —x+1, y+1/2, —z+1; *—x+1,
-y, —z+1
Bl 4 S+ C-H---Cl ZHAE B LA 1 Be4s ik
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Fig.4 Intermolecular C-H:--Cl hydrogen bands link the

molecules of the complex 1 into 2D network

streuture
g 1

Symmetry code: © —x, =y, —z; "—x+1, =y, =z; * x, 3, 2-1
Bl'5 5T C-H---Cl A1 C-H---C SUHEAFE A L 15 )
2 R 2 N T A AR A
Fig.5 Intermolecular C-H---Cl and C-H---C hydrogen
bands link the molecules of the complex 2 into

2D network structure
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Symmetry code: " x, y—1, z; ' —x+2, —y+1, —z+1
K6 4y IH C-H---Cl 2 AE KBS 3 BEEE L
TR RR S
Fig.6  Intermolecular C—H---CI hydrogen bands link the

molecules of the complex 3 into 2D network

structure
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