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ABSTRACT

A novel Ni metal complex Ni{¢;,N,);e2leH,O has been synthesized from a solution reaction taedcrystal
structure has been determined by means of singkairX-ray diffraction. Monoclinic, C2/c. a=12.59Q14) A, b =
25.350(3) A, ¢ =12.9771(13) A= 90, #=100.912(3), y=90". V=4067.5(8). Z=4. R=0.1152, wRR = 0.3725,
T=293(2) K. The Ni atom is six-coordinated by siafdms. The crystal packing is stabilized by OtHhydrogen
bonding interactions.
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INTRODUCTION

Inorganic—organic materials with 1-D, 2-D, and 3fameworks have attracted a lot of attention beeaof
structural flexibility and applications in moleculabsorption, catalysis, photochemistry, and edecagnetism [1-7].
The use of transition metal complexes of chelafifrbipyridine to generate multidimensional infeniarrays or
networks by way of hydrogen bonding is an areardfnary interest in metal-coordination chemistry98 These
hydrogen-bonding interactions have long-time beemsitlered to be of importance in biological systeamd in

crystal engineering [10,11]. There are some repdhzt Ni complexes can accelerate the cleavage
double-stranded DNA, while other Ni complexes haxeellent catalytic activity [12-14]. The preserafepyridine

groups in the complexes provides the possibilitglitain highly stable metal complexes [15]. In théger, the new
Ni complex is reported.

EXPERIMENTAL SECTION

All commercially obtained reagent-grade chemicadéseanused without further purification. A mixture NICl, (0.1
mmol, 0.014q), 4,4'-dimethyl-2,2’-dipyridyl (0.01 mol, 0.002g), KI (0.1 mmol, 0.02g) and LiOH (0.2 mim
0.005g) were added into 10 mL water and heatedblfioat 343K. The solution was obtained by filtratiafter
cooling the reaction to room temperature. Red bkingle crystals suitable for X-ray measurementsevadbtained
after a few weeks.

The crystal data was collected on a Bruker smaid @€a Detector.
A red block single crystal with dimensions of 0x48.40 x 0.38 mm was selected for measurementrdgiibn data

of the single crystal were collected tpyw scan mode using a graphite-monochromatickdaediation {=0.71073
A) at 293(2) K on a Bruker Smart Apex CCD diffratteter.
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RESULTS AND DISCUSSION

The title crystal structure (Fig.1l) is built up ohe Ni cation, 4,4’-dimethyl-2,2’-dipyridyl, iodin@end water
molecular. The crystal data and structure refingnmgeshown in Table 1. The Ni atom is six-coordathby six N
atom from three 4,4’-dimethyl-2,2’-dipyridyl molelass. The Ni-N bond lengths are in the range 079-0.083 A.
The bond angles of N1-Ni-N1#, N1-Ni-N3, N2-Ni-N2#ea96.1, 92.9, 175.2respectively. The torsion angles of
N1-Ni-N2-C6, N2-Ni-N1-C1, N3-Ni-N1-C5 are 15.2, 124 76.2, respectively. Selected bond lengths amtb
angles are shown in Table 2.

The crystal packing is stabilized by O-H...I borglinteractions.

Figz.l The molecular structure of CIEHISIZNENLi0

Table 1. Crystal data and structure refinement forthe title complex

Empirical formula GeHsel 2NgNiO

Formula weight 883.23

Temperature 293(2) K

Wavelength 0.71073 A

Crystal system, space group Monoclinic, C2/c

Unit cell dimensions a=125920(14) A alpha =90

b = 25.350(3) A beta = 100.912(3
c=12.9771(13) A gamma =90

\olume 4067.5(8) A

Z, Calculated density 4, 1.442 Mg/m

Absorption coefficient 2.028 m

F(000) 1752

Crystal size 0.43 x 0.40 x 0.38 mm

Theta range for data collection 3.18 to 25.02

Limiting indices -14<=h<=14, -29<=k<=30, -15<=I<=15|

Reflections collected / unique 15975/ 3584 [R(n0).1251]
Completeness to theta = 25.02 99.8 %

Absorption correction Semi-empirical from equivaten
Max. and min. transmission 0.5129 and 0.4760
Refinement method Full-matrix least-squares dn F
Data / restraints / parameters 3584 /0/222
Goodness-of-fit on ¥ 1.249

Final R indices [I>2sigma(l)] R1=0.1152, wR2 3822

R indices (all data) R1 =0.1844, wR2 = 0.3725
Largest diff. peak and hole 1.935 and -1.066%.A
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Table 2.

Select bond lengths [A] and angleq for the title complex

Ni(1)-N(1) 2.079(8)
Ni(1)-N(L)#1 2.079(8)
Ni(1)-N(3)#1 2.081(8)
Ni(1)-N(3) 2.081(8)
Ni(1)-N(2) 2.083(8)
Ni(1)-N(2)#1 2.083(8)
N(1)-C(1) 1.325(13)
N(1)-C(5) 1.340(12)
N(2)-C(6) 1.337(13)
N(2)-C(10) 1.359(14)
N(3)-C(13) 1.310(14)
N(3)-C(17) 1.365(13)
I(1)-1(1)#2 2.591(5)
C(1)-C(2) 1.360(15)
C(1)-H(1) 0.9300
C(2)-C(3) 1.399(15)
C(3)-C(4) 1.382(15)
C(3)-C(11) 1.476(15)
C(4)-C(5) 1.412(14)
C(5)-C(6) 1.470(14)
C(6)-C(7) 1.425(14)
C(7)-C(8) 1.359(16)
C(8)-C(9) 1.384(16)
C(8)-C(12) 1.504(15)
C(9)-C(10) 1.357(15)
C(13)-C(14) 1.379(16
C(14)-C(15) 1.281(17
C(15)-C(16) 1.336(18
C(15)-C(18) 1.526(16
C(16)-C(17) 1.411(15
N(1)-Ni(1)-N(L)#1 96.1(4)
N(1)-Ni(1)-N(3)#1 168.9(3)
N(L)#1-Ni(1)-N(3)#1 92.9(3)
N(1)-Ni(1)-N(3) 92.9(3)
N(1)#1-Ni(1)-N(3) 168.9(3)
N(3)#1-Ni(1)-N(3) 79.0(5)
N(1)-Ni(1)-N(2) 78.1(3)
N(L)#1-Ni(1)-N(2) 98.7(3)
N(3)#1-Ni(1)-N(2) 94.2(3)
N(3)-Ni(1)-N(2) 89.6(3)
N(1)-Ni(1)-N(2)#1 98.7(3)
N(1)#1-Ni(1)-N(2)#1 78.1(3)
N(3)#1-Ni(1)-N(2)#1 89.6(3)
N(3)-Ni(1)-N(2)#1 94.2(3)
N(2)-Ni(1)-N(2)#1 175.2(4)
C(1)-N(1)-C(5) 119.1(9)
C(1)-N(1)-Ni(1) 126.3(7)
C(5)-N(1)-Ni(1) 114.3(7)
C(6)-N(2)-C(10) 116.8(9)
C(6)-N(2)-Ni(1) 113.9(7)
C(10)-N(2)-Ni(1) 127.3(7)
C(13)-N(3)-C(17) 118.6(9)
C(13)-N(3)-Ni(1) 127.4(7)
C(17)-N(3)-Ni(1) 113.7(7)
N(1)-C(1)-C(2) 123.5(10)
N(1)-C(1)-H(1) 118.3
C(1)-C(2)-C(3) 119.8(11)
C(4)-C(3)-C(2) 116.9(10)
C(4)-C(3)-C(11) 120.0(11)
C(2)-C(3)-C(11) 123.1(11)
C(3)-C(4)-C(5) 120.3(10)
N(1)-C(5)-C(4) 120.4(10)
N(1)-C(5)-C(6) 115.5(9)
C(4)-C(5)-C(6) 124.0(9)
N(2)-C(6)-C(7) 121.0(10)
N(2)-C(6)-C(5) 115.3(9)
C(7)-C(6)-C(5) 123.7(10)
C(8)-C(7)-C(6) 120.5(11)
C(7)-C(8)-C(9) 118.0(10)
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C(7)-C(8)-C(12) 118.6(11)
C(9)-C(8)-C(12) 123.4(11)
C(10)-C(9)-C(8) 119.2(11)
C(9)-C(10)-N(2) 124.5(11)
N(2)-C(10)-H(10) 117.7
N(3)-C(13)-C(14) 121.0(12)
N(3)-C(13)-H(13) 119.5
C(15)-C(14)-C(13) 124.1(14)
C(14)-C(15)-C(16) 115.4(12)
C(14)-C(15)-C(18) 127.6(14)
C(16)-C(15)-C(18) 116.8(13)
C(15)-C(16)-C(17) 123.8(12)
N(3)-C(17)-C(16) 116.8(11)
N(3)-C(17)-C(17)#1 116.5(6)
CONCLUSION

A novel Ni metal complex Ni(GH1:N,);e2leH,O has been synthesized from a solution reactiontbadcrystal
structure has been determined by means of singtatiX-ray diffraction.
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