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Crystal Structures and Thermochemical Properties of Phenyl-acetic Acid
Furan-2-ylmethylene-hydrazide and Its Ni(l) Complex
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(College of Chemistry and Chemical Engineering, Xi'an University of Science and Technology, Xi'an 710054, China)

Abstract: The Phenyl-acetic acid furan-2-ylmethylene-hydrazide (H,L: C;3H;,N,O,) was synthesized from methyl
phenylacetate, hydrazine hydrate and furfural, and then reacted with nickel chloride hexahydrate to form a
complex Ni(HL), (1). The structures of H,L. and 1 were determined by X-ray single crystal diffraction and element
analysis.The X-ray single crystal diffraction showed that the crystal of H,L belonged to monoclinic system, space
group P2//c with a=1.161 9(3) nm, b=1.359 8(3) nm, ¢=0.792 16(19) nm, 8=109.307(4)° and the crystal of the
complex 1 belonged to triclinic system, space group Pl with a=0.455 70(14) nm, b=1.094 7(3) nm, ¢=1.204 8(4)
nm, $=98.302(5)°. Thermal gravity analyses were used to investigate the thermal stabilities of H,L and 1, and the
apparent activation energy (FE,) of the decompositions were also calculated, and the results indicated that the
complex 1 was more thermal stable than the ligand H,L. The microcalorimetric method was used to study the
interactions of H,L. and the complex 1 with calf thymus DNA (CT-DNA), and the experimental results showed that
the enthalpy change (AH) of the complex 1 was greater than that of the ligand H,L, indicating that the complex 1
displayed stronger interaction with CT-DNA than the ligand H,L. CCDC: 909434, H,l; 949203, 1.
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1.2.2  BCAR HLL 19 G B0R B 5 1 15 57

FREL 1.50 g(10.0 mmol) A Z B, % T 50.0 mL
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0.5 h, R IE ER T EEER, A 1A HEN
P AR 3 A 214 €5 B8 A | o0 3R 20 b S R (BT
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Table 1 Crystallographic data for H,L. and its complex 1

Compound H,L 1

Chemical formula C;3HpN,O, CosHnNuNiO,4
Formula weight 228.25 513.19
Temperature / K 296(2) 296(2)
Crystal system Monoclinic Triclinic
Space group P2/c Pl

a/ nm 1.161 9(3) 0.455 70(14)
b/ nm 1.359 8(3) 1.094 7(3)
¢/ nm 0.792 16(19) 1.204 8(4)
al(°) 90 92.143(5)
B/ 109.307(4) 98.302(5)
v1(°) 90 93.101(5)

V /nm? 1.181 2(5) 0.593 2(3)
A 4 1

D./ (g-cm™) 1.283 1.437
F(000) 480 266

Range of 0/ (°) 2.39~25.50 1.87~25.10
Reflections collected 6 028 2933
Independent reflections, R, 2 200, 0.025 0 2 087,0.017 6

Observed reflections (I>20(1)) 1578 1857
Final R indices (I>20(])) R=0.050 6, wR,=0.144 9 R=0.036 8, wR,=0.102 6
R indices (all data) R,=0.070 5, wR,=0.159 5 R =0.042 6, wR,=0.107 0
Goodness of fit 1.084 1.112
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Fig.1 Molecular structure of the ligand H,L
(Probability of ellipsoid is 30%)
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Table 2 Selected bond lengths (nm), angles (°) and torsion angles (°) for H,L
N2-C6 0.133 6(3) €2-C3 0.145 3(5) C11-C12 0.136 7(4)
NI-N2 0.137 5(2) C8-C9 0.138 0(3) N2-H2 0.086 00
N1-C5 0.126 5(3) C9-C10 0.136 7(3)
02-C6 0.121 4(2) C10-C11 0.135 0(4)
C10-C9-C8 121.02) C8-C13-H13 119.9 N1-C5-H5 119.4
C6-N2-N1 119.48(15) C6-C7-C8 110.65(16) C3-C4-C5 129.1(2)
C6-N2-H2 120.3 C6-C7-H7B 109.5 C1-01-C4 106.6(3)
N1-N2-H2 120.3 H7A-C7-H7B 108.1 01-C1-H1 124.8
N2-C6-C7-C8 -111.8(2) 02-C6-N2 122.60(18) C1-C2-C3 108.5(3)
01-C4-C5-N1 —-173.2(2) 02-C6-C7 122.6(2) NI1-N2-C6-C7 177.63(17)
(C3-C4-C5-N1 6.8(4) N2-C6-C7 114.81(18) C6-C7-C8-C9 -84.1(2)
C4-C3-C2 103.9(3) NI1-C5-C4 121.2(2) C6-C7-C8-C13 94.5(2)
®3 HLAHESEEKomFERC)
Table 3 Hydrogen bond lengths (nm) and bond angles (°) for H,L
D-H--A d(D-H) d(H---A) d(D--A) £ DHA
N2-H2---NI 0.086 0.239 0.321 9(2) 161.4
N2-H2---02' 0.086 0.238 0.300 4(2) 130.2

Symmetry code: ' x, 1.5-y, —=0.5+z

Symmetry code: ' x, 1.5-y, —0.5+
El 2 HL A
Fig.2 View of the hydrogen bonds of H,L
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Table 4 Selected bond lengths (nm), angles (°) and torsion angles (°) of complex 1

Nil-NI 0.184 8(2) N1-N2

Nil-02 0.184 43(17) N1-C5

N2-C6 0.130 3(3) 02-C6
N1-Nil-NT1' 180.000(1) C5-NI-Nil
N1-Nil-02 83.41(9) N2-N1-Nil
02-Nil-02 180.00(8) €6-02-Nil
C6-N2-N1 107.12) C1-01-C4
C5-N1-N2 117.32) C8-C13-C12
C6-N2-N1-Nil -0.4(2) 02-Nil-N1-N2
N1-Nil-02-C6 -0.25(15) 02-Nil-N1-C5

0.140 7(3) 01-Cl 0.134 9(4)
0.129 1(3) 01-C4 0.137 6(3)
0.129 5(3) €8-C13 0.137 0(4)
127.95(19) 02-C6-C7 117.7(2)
114.78(16) N2-C6-02 124.02)
110.70(16) N1-C5-C4 128.0(2)
106.1(2)
121.2(3)
0.35(15) N1-C5-C4-01 178.2(2)
1.5(2) C4-01-C1-C2 ~1.3(4)

Symmetry code: ' 1-x, -y, 1-z

Symmetry code: ' 1-x, -y, 1-z
B4 BCAY 1895 T 45 M T (BRI 30%)
Fig4 Crystal structure of complex 1 (Probability of
ellipsoid is 30%)
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Fig.5 View of the expanded structure of complex 1
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Fig.6 Packing diagram of complex 1
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Fig.7 TG-DTG curves of the ligand H,L at the heating
rate of 5.00 °C+min™
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el 285.58 C 310.98 C

E) GOLS — 15 'C'min™!
S —— 10 C'min™!
£ 0010 —— 5 C-min"!
i)
o
B
£ 0.005
j5)
a

0.000

1 1 1
100 200 300 400 500
Temperature / ‘C

8 MifAk H,L £ 5.00.10.00.15.00 °C-min™ F
DTG ik
Fig.8 DTG graph of the ligand H,L at the heating rate of
5.00, 10.00 and 15.00 °C+min™
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Table 5 Kinetic parameters of thermal decomposition of the ligand H,L. and complex 1

Kissinger Ozawa
Compound B/ (C-min™) Ty /C
E, ! (kJ-mol™) leA r E,/ (kJ-mol™) r

H,L 5.00 285.58 103.95 9.06 -0.956 3 107.89 -0.963 0
10.00 295.30
15.00 310.98

1 5.00 294.37 179.38 16.03 -0.999 9 179.68 -0.999 9
10.00 304.25

15.00 310.40
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Fig.9 TG-DTG curves of the complex 1 at the heating
rate of 5.00 °C-min™
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Fig.10 DTG graph of the complex 1 at the heating rate
of 5.00, 10.00 and 15.00 C+min™
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Fig.11 Thermogenic curve for CT-DNA interaction
with the ligand H,L
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with the complex 1

0.10 .
0.05 j\/_A
2
0.00
z 3
3 -0.05 7=25°C
= = o -1
g 0.10 AH=15.50 kJ-mol
8 AH,=24.70 kJ'mol™!
T 015 i
: AH,=28.32 kJ-mol!
0.20
-0.25
0 20 40 60 30

Time / min
1: 1.000 mg; 2: 2.000 mg; 3: 3.000 mg
K13 ARBEAECAHL 5 CT-DNA 1 #4E
Fig.13  Thermogenic curves for CT-DNA interaction with
the ligand H,L with different weight
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Table 6 Thermodynamic parameters of the ligand
H,L and complex 1 with CT-DNA

AH, / AH, / AH; /
Compound
(kJ - mol™) (kJ - mol™) (kJ - mol™)
H,L 15.50 24.70 28.32
1 28.80 50.10 66.32
A
A\
3 & it

VAT 21 1 TG D 3 0 R 22 0 JF A 0 45 5

N AT BCAR HLL & Ni(DBC A9 1, R X-4¢
LT RIT R AT E T LSS R A E &
Br % 22 7 B AR SO & W i AR et ORI T 4%
I #0 fif 3k B 1) RO AL BB (E,) , & BLIC & 9 1) 44
e MR i TRCAR A i A o T e AR
HEAYS CT-DNA A E AR, DA EAEFH /55
HAH)KE BLA Y5 CT-DNA 1Y AH B /EH 25 F
fidtA Y CT-DNA BYAHEAEH],
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