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ABSTRACT

A novel 2,6-diaminopyridine vanadate hydratgHGsN;,0O,5V, has been synthesized from hydrothermal reaction
and the crystal structure has been determined bwnsieof single-crystal X-ray diffraction. TriclinicP-1.
a=7.9516(6) A, b =10.2810(10) A, ¢ =11.7780(11)d&, 74.590(3), f=72.500(3), y=89.151(5). V=883.06(14).
Z=1. R =0.0424, wR =0.1378, T=291(2) K. The V atom is four coordirchtey four O atoms. The crystal packing
is stabilized by O-H...O and O-H...N hydrogen bagdnteractions
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INTRODUCTION

Schiff bases have many applications in food ingudadlye industry, analytical chemistry, catalysisndicidal,

agrochemical, and biological activities. Schiff @asexhibit a broad spectrum of pharmacological laintbgical

properties, such as analgesics, anticancer agantisinflammatory, etc., which may be due to theraethine
linkage [1]. Schiff bases show the ability to coeyplith many metal ions and such complexes plajrgortant
role in coordination chemistry, enzyme reactionsg anolecular architectures [2-4]. Metal complexday pan

essential role in agriculture, pharmaceutical, andustrial chemistry [5]. Many drugs possess medifi
toxicological and pharmacological properties whelmanistered as metal complexes [6-8]. Aminopyridine

widely used as the ligands with the N3IN-coordination and effectively bound d-metal catioriBhe

metal-oxo-clusters are always high symmetry wittmbme of VOn units which assemble into either diter
molecular clusters or link together to form supréeoalar frameworks. The decavanadate polyanionsrparate
with the intercalated metal/organic fragments, ldigipng charming variety of architectures and top@s [9]. In

this paper, the novel 2,6-diaminopyridine vanadatgrate is reported.

EXPERIMENTAL SECTION
All commercially obtained reagent-grade chemicatyevused without further purification. A mixture bfgCl,
(0.2mmol, 0.01g), 2,6’-diaminopyridine (0.1Lmmol001g), NHVO; (0.1 mmol, 0.01g), alanine (0.1mmol, 0.0099g)
and HBO; (0.2mmol, 0.012g) were added into 10 mL water wifi®6 ethanol and heated for 6h at 404K. The
solution was obtained by filtration after coolingetreaction to room temperature. Colorless blooklsi crystals
suitable for X-ray measurements were obtained affew weeks.

The crystal data was collected on a Bruker smaid @€ea Detector.
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A colorless block single crystal with dimensions @B5 x 0.30 x 0.00 mm was selected for measurement
Diffraction data of the single crystal were collttby Y-w scan mode using a graphite-monochromatic Ko
rediation £=0.71073 A) at 293(2) K on a Bruker Smart Apex Cdifiractometer.

RESULTS AND DISCUSSION

The title crystal structure (Fig. 1) is built upZ6-diaminopyridine cation, vanadate anion antewenolecule. The
crystal data and structure refinement is shownahld 1. The V1 atom is four coordinated by O1, O3,and O4
atoms. The V2 atom is four coordinated by O1, O2,abd O6 atoms. The distance d (V-O) are in thgeaf
1.620-1.818 A. The angles of O-V-O are in the ran§d07.76-111.82 The torsion angles of V1-O1-V2-O2#,
03-V1-01-V2, 04-V1-02-V2# are 93.46, 78.7, 67.fespectively. Selected bond lengths and bondeangte
shown in Table 2.

The crystal packing is stabilized by O-H...O andHON hydrogen bonding interaction.
£7 o8

Fig.1 The molecular structure of CZ20H3IBN12015V4

Table 1. Crystal data and structure refinement forthe title complex

Empirical formula GeHzeN12015V 4
Formula weight 890.38
Temperature 293(2) K
Wavelength 0.71073 A
Crystal system, space group Triclinic, P-1
Unit cell dimensions a=7.9516(6) A alpha = 74.590(3)

b =10.2810(10) A beta = 72.500(3)
c=11.7780(11) A gamma = 89.151(5

\Volume 883.06(14) A

Z, Calculated density 1, 1.674 Mg/m

Absorption coefficient 1.107 mm

F(000) 454

Crystal size 0.35 x 0.30 x 0.00 mm

Theta range for data collection 3.25 to 25.02

Limiting indices -9<=h<=9, -12<=k<=12, -14<=|<=14

Reflections collected / unique 6657 / 3071 [R(nf).0352]
Completeness to theta = 25.02 98.5 %

Absorption correction Semi-empirical from equivaken
Max. and min. transmission 1.0000 and 0.6979
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Refinement method Full-matrix least-squares on F
Data / restraints / parameters 3071/0/235
Goodness-of-fit on ¥ 1.113

Final R indices [I>2sigma(l)] R1 =0.0424, wR2 4192

R indices (all data) R1 =0.0533, wR2 =0.1378
Largest diff. peak and hole 0.691 and -0.278%.A

Table 2. Select bond lengths [A] and angleq for the title complex

V(1)-0(4) 1.620(3)
V(D)-0(3) 1.640(3)
V(1)-0(2) 1.799(3)
V(1)-0(1) 1.818(2)
V(2)-0(5) 1.623(3)
V(2)-0(6) 1.638(2)
V(2)-0Q)#1 1.799(3)
V(2)-0(1) 1.814(3)
N(1)-C(1) 1.353(5)
N(1)-C(5) 1.361(4)
N(L)-H(1) 0.8600
N(2)-C(1) 1.339(5)
N(2)-H(2B) 0.8600
N(3)-C(5) 1.325(5)
N(3)-H(3A) 0.8600
N(4)-C(10) 1.349(5)
N(4)-C(6) 1.366(5)
N(4)-H(4) 0.8600
N(5)-C(6) 1.334(5)
N(5)-H(5A) 0.8600
N(5)-H(5B) 0.8600
N(6)-C(10) 1.332(5)
N(6)-H(6A) 0.8600
0(2)-V(2)#1 1.799(3)
O(7)-H(7C) 0.8501
O(7)-H(7D) 0.8500
0(8)-0(8)#2 1.46(2)
O(8)-H(8C) 0.8500
c)-CcR) 1.388(5)
C(2)-C(3) 1.373(6)
C2)-H(2) 0.9300
C(3)-C(4) 1.361(6)
C()-H(3) 0.9300
C(@)-C(5) 1.392(5)
C(4)-H(4A) 0.9300
C(6)-C(7) 1.379(5)
C(7)-C(8) 1.371(6)
C(8)-C(9) 1.370(6)
C(9)-C(10) 1.395(6)
C(9)-H(9) 0.9300
0(4)-V(1)-0(3) 110.69(16)
0(4)-V(1)-0(2) 109.93(13)
0(3)-V(1)-0(2) 108.51(14)
O(4)-V(1)-0(1) 107.24(13)
0(3)-V(1)-0(1) 111.82(13)
0(2)-V(1)-0(1) 108.62(12)
0(5)-V(2)-0(6) 109.49(14)
0(5)-V(2)-0Q2)#1 110.69(14)
0(6)-V(2)-0QR)#1 109.91(13)
0(5)-V(2)-0(1) 110.18(14)
0(6)-V(2)-0(1) 107.76(13)
OQ)#1-V(2)-0(1) 108.76(12)
C(1)-N(1)-C(5) 123.9(3)
C()-N(L)-H(D) 118.0
C(5)-N(1)-H(1) 118.0
C(1)-NR)-H2A) 120.0
C(1)-N(2)-H(2B) 120.0
H(2A)-N(2)-H(2B) 120.0
C(5)-N(3)-H(3A) 120.0
C(5)-N(3)-H(3B) 120.0
H(3A)-N(3)-H(3B) 120.0
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C(10)-N(4)-C(6) 124.3(3)
C(10)-N(4)-H(4) 117.8
C(6)-N(4)-H(4) 117.8
C(6)-N(5)-H(5A) 120.0
C(6)-N(5)-H(5B) 120.0
H(5A)-N(5)-H(5B) 120.0
C(10)-N(6)-H(6A) 120.0
C(10)-N(6)-H(6B) 120.0
H(6A)-N(6)-H(6B) 120.0
V(2)-0(1)-V(1) 122.57(14)
V()#1-0(2)-V(1) 133.54(14)
H(7C)-O(7)-H(7D) 107.9
H(7C)-O(7)-H(7B) 109.3
H(7D)-O(7)-H(7B) 109.3
O(8)#2-0(8)-H(8C) 139.3
O(8)#2-0(8)-H(8D) 90.2
H(8C)-O(8)-H(8D) 108.6
N(2)-C(1)-N(1) 116.3(3)
N(2)-C(1)-C(2) 125.0(4)
N(1)-C(1)-C(2) 118.7(4)
C(B)-C)-C(1) 118.2(4)
C(3)-C(2)-H(2) 120.9
C(1)-C(2)-H(2) 120.9
C(@)-C(3)-C(2) 122.5(4)
C(4)-C(3)-H(3) 118.7
C(2)-C(3)-H(3) 118.7
C(3)-C(4)-C(5) 119.2(4)
C(3)-C(4)-H(4A) 120.4
C(5)-C(4)-H(4A) 120.4
N(3)-C(5)-N(1) 117.6(3)
N(3)-C(5)-C(4) 124.9(3)
N(1)-C(5)-C(4) 117.5(3)
N(5)-C(6)-N(4) 117.7(3)
N(5)-C(6)-C(7) 124.2(4)
N(4)-C(6)-C(7) 118.1(4)
C(8)-C(7)-C(6) 118.6(4)
C(8)-C(7)-H(7) 120.7
C(6)-C(7)-H(7) 120.7
C(9)-C(8)-C(7) 122.5(4)
C(9)-C(8)-H(8) 118.7
C(7)-C(8)-H(8) 118.7
C(8)-C(9)-C(10) 118.7(4)
C(8)-C(9)-H(9) 120.6
C(10)-C(9)-H(9) 120.6
N(6)-C(10)-N(4) 118.2(4)
N(6)-C(10)-C(9) 124.1(4)
N(4)-C(10)-C(9) 117.6(4)
CONCLUSION

A novel 2,6-diaminopyridine vanadate hydratgHzsN1,0,5V 4 has been synthesized from hydrothermal reaction
and the crystal structure has been determined laysnef single-crystal X-ray diffraction.

Acknowledgments

This study were supported by the Natural Scienagnéation of Shandong Province (No. ZR2010BL025)e®p
Project of State Key Laboratory of Supramoleculaiu@ure and Materials (No. sklssm201323)(Jilin \énsity),
State Key Laboratory of Inorganic Synthesis and p&rative Chemistry (No. 2011-13)(Jilin University),
"Biochemistry and Molecular Biology" Shandong Prmé Key Laboratory (Weifang University)

REFERENCES

[1] M.J. Geni, C. Biles, B.J. Keisel. Med. Chem 43, 10342000

[2] A. Lalehzari, J. Desper, C.J. Leugorg. Chem.47, 11202008

[3] N. Raman, S. Johnson Raja, A. SakthidelCoord. Chem 62, 6912009

[4] A.D. Garnovskii, I.S. Vasilchenko, D.A. Garndwis B.l. Kharisov.J. Coord. Chem 62, 1512009
[5] S. Kumar, D.N. Dhar, P.N. Saxenh.Sci. Ind. Res68, 1812009

[6] D.R. Williams.The Metals of LifeVan Nostrand Reinhold, Londob971

[7] D.H. Brown, W.E. Smith, J.W. Teapé&. Med. Chem23, 729,198Q

1334



Hai-Xing Liu et al J. Chem. Pharm. Res,, 2014, 6(5):1331-1335

[8] M.B. Halli, Vijayalaxmi B. Patil, Mallikarjun Knni and R.B. Sumathilournal of Coordination Chemistr$4(4),
651,2011
[9] Haixing Liu, Jing Wang, Yufeng Li, Fangfangdi J Chem Crystallogr41(9), 12542011

1335



