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ABSTRACT 
Single crystal of new 4-aminoantipyrine derivative “4-{[(E)-(5-ethylfuran-2-yl)methylidene]amino}-1,5-

dimethyl- 2-phenyl-1,2-dihydro-3H-pyrazol-3-one” was grown successfully by slow evaporation technique at room 

temperature. The lattice parameters of the grown crystal have been determined by X-ray diffraction studies. The 

crystal system of title compound was found to be monoclinic with the space group P21/c with unit cell dimensions 

a=7.140(1) Å, b=25.036(2) Å, c=8.99(1) Å, β=94.010(2)°, V=1605.1(2) Å3 and Z=4. X-ray structure 

determinations revealed that the molecules of the compound display trans configuration about the C=N double 

bonds. The phenyl ring and pyrazole ring are inclined at an angle 65.47°. In the crystal structure, molecules are 

linked together by intermolecular C__H…O hydrogen bonds. 
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1. INTRODUCTION 

Antipyrine and its derivatives have attracted much attention for their easy synthesis, versatile structures, 

and interesting biological activities. Antipyrine is an antipyretic drug that is still being used to measure the total 

hepatic oxidase activity. The properties of antipyrine make it a suitable marker for oxidative stress. Schiff base 

ligands have demonstrated significant biological activities and new examples are being tested for their antitumor, 

antimicrobial and antiviral activities. These properties stimulated our interest in this field and information about 

their 3-dimensional structures, especially their crystal structures, may be great interest for rational drug design. In 

this work we synthesized a new antipyrine derivative of 4-{[(E)-(5-ethylfuran-2-yl)methylidene]amino}-1,5-

dimethyl-2-phenyl-1,2-dihydro-3H-pyrazol-3-one. The single crystals of the title compound were grown by slow 

evaporation method and it was structurally characterized by single crystal X-ray diffraction. 

 

2. EXPERIMENTAL 

2.1. Synthesis and Crystal Ggrowth: 5-Ethyl-2-furaldehyde and 4-aminoantipyrine with AR grade were 

purchased from Aldrich and were used as received. Solvents were purchased commercially with AR grade. A 

mixture of 5-ethyl-2-furaldehyde (0.1 mmol, 11.0 mg) and 4-aminoantipyrine (0.1 mmol, 20.3 mg) was dissolved 

in 10 ml methanol, and stirred for about 1 hour at room temperature to give a clear yellow solution. The prepared 

solution was filtered and transformed to the crystal growth vessel. The vessel was covered by the perforated 

polythene paper to avoid the fast evaporation of the solvent and kept for slow evaporation. After 7 days, yellow 

block crystals were formed at the bottom of vessel, which is suitable for the single crystal X-ray diffraction analysis.  

2.2. Single crystal XRD data collection and structure Refinement: The X-ray diffraction of title compound was 

carried out on a Enraf Nonius CAD4 diffractometer equipped with a graphite-monochromatic Mo-Kα radiation (k 

= 0.71073 A˚) at 298(2) K with a crystal dimensions of 0.26 x 0.21x 0.16 mm3. Accurate unit cell parameters were 

determined from the reflections of 25 frames measured in three different crystallographic zones. Cell refinement 

and data reduction were carried out using CAD-4 EXPRESS and XCAD4. The intensities were corrected for 

Lorentz and polarization effects. The structure was solved by direct methods procedure and the non-hydrogen 

atoms were subjected to anisotropic refinement by full-matrix least squares on F2 using SHELXL-97 program. All 

the hydrogen atoms were placed in geometrically calculated positions and included in the refinement in the riding 

model approximation with Uiso(H) equal to 1.2 Ueq of the carrier atom. The molecular graphics were depicted by 

the program ORTEP-3 for windows and MERCURY (version 1.4.1). The crystallographic data for the compounds 

are listed in Table 1.  

 

3. RESULTS AND DISCUSSION 

The compound was crystallized by slow evaporation method. Structure determination was done by 

WINGX software package. The present compound crystallizes in the P21/c space group with unit cell parameters a 

= 7.145 Å,b = 25.036 (2)Å, c = 8.995 (1) Å, β = 94.01(2)º. The bond lengths and bond angles of this crystal structure 
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is comparable with the previously reported values. Figure 2 (b) shows that the Pyrazole ring and furan ring are 

coplanar.The Phenyl ring and Pyrazole ring are inclined at an angle 65.47˚(2).Figure 3(a) shows that two intra 

molecular C11-H12…O2 &C20-H3…C22 hydrogen bonds are present in the structure. Figure 3 (b) shows that 

molecules are linked through inter molecular C19-H4…O2 hydrogen bond forming a linear chain along the a-axis. 

Table.1.Crystallographic data for the title compound 

Empirical formula C18H19N3O2 

Formula weight 309.36 

Temperature 293 K 

Wavelength 0.71073 Å 

Crystal system, space group Monoclinic, P21/c 

Unit cell dimensions a = 7.140(1) Å 

 b = 25.036(2) Å    β= 94.010(2)o 

 c = 8.995(1) Å 

Volume 1605.1(2) Å3 

Z, Calculated density 4,  1.28 Kg/m3 

Absorption coefficient 0.085 mm-1 

F(000) 657 

Crystal size 0.3 x 0.2 x 0.2 mm3 

Theta range for data collection 2o to 25o 

Limiting indices 0 ≤ h ≤ 8, -1 ≤ k ≤ 29, -10 ≤ l ≤ 10 

Completeness to theta = 15.02 99.9 % 

Absorption correction Psi-scan 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 962 / 1 / 176 

Goodness-of-fit on F2 1.023 

Final R indices [I > 2σ(I)] R1 = 0.0481, wR2 = 0.2044 

R indices (all data) R1 = 0.0508, wR2 = 0.2083 

Extinction coefficient 0.06(2) 

Largest diff. peak and hole 0.380 and - 0.399 e.A-3 

   

 

 

  

 

Figure.1.ORTEP diagram for the title compound 

 

 

 

 

 

Figure.2.(a) Packing diagram of the title compound (b) Dihedral angle between the planes of Phenyl ring 

and Pyrazole ring 
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Figure.3(a) Intra molecular hydrogen bond of the title compound. (b) C-H…O inter molecular hydrogen 

bond of the title compound 

4. CONCLUSION 

 The title compound was grown by slow evaporation method. The cell parameters of the grown crystal were 

compared with the CSD database. It was found to be a new crystal. The structure of grown new single crystal was 

solved using WINGX software package. The molecules of compounds adopt trans configuration about the C=N 

double bond. the Pyrazole ring and furan ring are coplanar. The Phenyl ring and Pyrazole ring are inclined at an 

angle 65.47˚(2). The presence of aminoantipyrine in the title compound is expected to exhibit potential biological 

activities.   
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