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Synthesis, Crystal Structure, Electronic Spectroscopic Properties, Antibacterial Activity
and Quantum Calculation of A New Bi-functional Isoxazole-acylhydrazone

JIN Yan-Xian* ZHONG Ai-Guo™ DAI Guo-Liang PAN Fu-You GE Chang-Hua YANG Jian-Guo
(School of Pharmaceutical and Chemical Engineering, Taizhou College, Linhai, Zhejiang 317000)

Abstract: The title compound was synthesized by the reaction of 5-methylisoxazole-4-carboyl hydrazine with
salicylaldehyde in ethanol. The structure and the physiochemical properties of bi-functional isoxazole-acyl
hydrazone 3 were characterized by thermogravimetric analysis, UV-Vis spectrum and density functional theory (DFT)
calculation. The single crystal structure was determined by X-ray diffraction analysis. The results demonstrate
the crystal belongs to orthorhombic, space group Pna2, with cell constants: a=1.287 83(6) nm, b=1.131 08(6) nm,
¢=0.86535(4) nm, V=1.260 5 nm®, Z=4. The absorption and fluorescence properties of compound 3 in water were
investigated in detail, respectively. The results show that the title compound gives rise to a strong blue fluorescence
with a peak at 486 nm, which is attributed to excited state intramolecular proton transfer (ESIPT). The biological
activities of the title compound were also investigated.The results indicate that this compound has certain
antibacterial activity toward Bacillus subtilis, Pseudomonas aeruginosa, Escherichia coli and Staphylococcus aureus.

Electrostatic potential map supports its broad-spectrum antibacterial activity. CCDC: 730913.
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Fig.1a Molecular structure of the title compound

(ellipsoids correspond to 30% probability)
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Fig.1b A view of hydrogen-bonding interactions in the

title compound(to be shown as dashed line)
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Fig.1c A view of 7-7r interactions in the title compound
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Table 1 Calculated values of bond length (nm) and bond angle (°) of the title compound

compared with the experimental data

Parameters Exp. Cal. Parameters Exp. Cal.
O(1)-N(1) 0.140 5(3) 0.140 4 C(1)-C(3) 0.135 6(3) 0.137 6
0(1)-C(3) 0.133 8(3) 0.133 9 C(1)-C(5) 0.147 4(3) 0.147 6
0(2)-C(5) 0.122 4(2) 0.1217 C(6)-C(7) 0.140 6(3) 0.142 0
0(3)-C(7) 0.135 3(3) 0.134 5 C(6)-C(11) 0.139 3(3) 0.140 8
N(1)-C(2) 0.129 4(3) 0.130 4 C(6)-C(12) 0.144 8(3) 0.145 0
N(2)-C(5) 0.134 1(3) 0.138 6 C(7)-C(8) 0.138 6(3) 0.140 0
N(2)-N(3) 0.137 2(2) 0.135 7 C(8)-C(9) 0.137 7(4) 0.138 7
N(3)-C(12) 0.127 4(3) 0.128 6 C(9)-C(10) 0.136 8(4) 0.140 0
C(1)-C(2) 0.141 2(3) 0.142 8 C(10)-C(11) 0.137 9(4) 0.140 0
C(5)-N(2)-N(3) 118.78(15) 120.19 C(6)-C(7)-0(3) 122.3(2) 123.17
0(1)-C(3)-C(4) 116.5(2) 117.23 N(3)-C(12)-C(6) 120.83(18) 121.82
C(1)-C(3)-C(4) 133.7(2) 133.58 C(1)-C(5)-N(2) 115.76(15) 114.68
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K09 C12=N3 8K 0.127 4 nm , XS24~ SR 1Y)
XLEEENS . C1=C3 Fll C2=N1 #5351 0.1356 nm Fl
0.1294 nm, B IF 04 Bk fifke XUBHE TRtk 280 A el
M C1-C2 ## K 7 0.141 2 nm, /N TFIEH C-C #K
0.1530(3) nm, & WX JUA 57 Z A 7R L 504
CS5-N2 A 1.341 nm , Ay B0 70 (10 i S B o g K
(0.133 6~0.141 6 nm), 1 N1-O1 Fl C3-01 # K Ny
0.1405 nm F1 0.133 8 nm, J& T B 7 (1% 50 4 B0 5 1
B SR PR RS SR ER(C6-C1 1) RN S EME IR (C1,C2, N1,
O1,C3)JZ WL/ T FA 2 2.03(8)°, R %L & ¥
FIEF RIS, NE1LETLFESL, B C9)-

C(10) .C10)-C(11)HE AN, Hoax i BRI 1 5 H 52 56
HW) &84, B & F162% DFT B3LYP/6-311+g(d)
T5 B35 G AR LA I IS R RIS

K b el VA 1 i O(1W)-H(1W1)---N
(DA N(Q2)-H(2A)---O(1W) = 45 53 F A S Bl - HE
BB 1 FiR), Bid Cgl Fl Co2 Z [0 A BE &
0.366 3(2) nm , X FRHD . —x+1/2,y-1/2,2-1/2 , ¥ T A~
Oy TIEHN e R T, SiAh, dEad o
(IW)-H(1W2)---OQ) & Bt 142 5 R E A & P
BT S HERARGE T A5 el WL AR G 2y
TR AR AR T K 2 T 5 A 1 55 A
VEFS X 3 F 108 OB 3 T OGS PE T, 40 F I &
SRR W 2,



660 /R V| R A= S S %26 B
®2 HREAUSYNEEHIE
Table 2 Hydrogen bond geometry for the title compound
D-H---A d(D-H) / nm d(H---A) / nm d(D-+-A) / nm ZDHA / (°)
0(3)-H(3 ) -N@3) 0.087(3) 0.189 0(18) 0.261 7(2) 145(2)
N(2)-H(2B)---0(1W) 0.086 0.204 0.288 5(2) 169
O(1W)-H(1 Wl) -N(1Y 0.085(3) 0.209 7(15) 0.293 0(2) 166(2)
O(1W)-H(1W2)---0(2)" 0.083(2) 0.195 5(15) 0.278 5(2) 176(2)

Symmetry codes: ' —x, —y, z+1/2; " x=1/2, =y+1/2, z.
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Table 3 Electronic absorption data obtained by TD-pbepbe/6-311+g(d)-water method

States Ae. / nm AE | eV f 1 au. Component / % Assignment Ao/ nm
So— S, 272.0 4.42 0.203 1 H-1>L+1 (61), H-1>L+0 (25) T — ¥ 288.0
So— S, 281.6 4.40 0.206 1 H-1>L+1 (62), H-1>L+0 (22) T — ¥ 298.0
So— S, 317.4 3.90 0.717 5 H-0>L+1 (85) T — ¥ 326.0
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(a) UV-Vis absorption spectra; (b) Frontier molecular orbitals
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Fig.2  Electronic absorption spectra of the title compound
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Fig.3 Emission spectra of the title compound 3 in water
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Table 4 Antibacterial activities of the title compound 3 and contrast materials

(Diameter of antibacterial halo in mm)

Compounds B. Subtilllis P. Aeruginosa E. Coli S. Aureus
Title compound 11.00 13.67 8.67 11.00
DMF 5.94 5.94 5.94 5.94
Streptomycin sulfate 22.0 20.7 24.0 23.5
Ligand"” 6.0 6.0 9.5 8.5
Coordination compound"” 6.0 6.0 17.0 13.5

Note: 6~8, 8~12, 12~16 and 16~20 mean the faint antibacterial activity, weak antibacterial activity, moderate antibacterial
activity, strong antibacterial activity, respectively. The concentration of the compound used in the sensitive test was 7 mg-mL™".

Strains of streptomycin sulfate concentration was 100 units-mL™.

I
Red color for the negative and blue color for positive charge
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Fig.4 Electrostatic potential maps (a): the title molecular; (b) and (c): Contrast materials in ref.!"”
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