DE GRUYTER

Z. Kristallogr. - N. Cryst. Struct. 2024; 239(4): 803-805 a

Tong-Yin Jin, Xue-Mei Lin, Bi-He Zhu, Heng-Qiang Zhang and Chuang Ma*
Crystal structure of 1-phenyl-4-(2-furoyl)-3-furyl-
1H-pyrazol-5-ol, C;gH{,N,0,

[

https://doi.org/10.1515/ncrs-2024-0207
Received May 12, 2024; accepted June 2, 2024;
published online June 19, 2024

Abstract

CisHizN,0,, monoclinic, P2/c (mo. 14), a = 12.3075(7) A,
b=6.5075(3) A, c=18.4929(9) A, B = 92.883(4)°, V =1,479.24(13) A3,
Z =4, Ry(F) = 0.0394, WR,(F?) = 0.1047, T = 173K.

CCDC no.: 2359943

The molecular structure is shown in the figure. Table 1 contains
crystallographic data and Table 2 contains the list of the atoms
including atomic coordinates and displacement parameters.

1 Source of material

All reagents were obtained from commercial sources
and used without further purification. 3-Furyl-1-phenyl-
5-pyrazolone was synthesized according to the method
proposed by Jensen® (yield 74 %; m.p. 443-446 K). 3-Furyl-
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Table 1: Data collection and handling.

Crystal: Yellow block

Size: 0.20 x 0.18 x 0.14 mm
Wavelength: Mo Ka radiation (0.71073 A)
u 0.10mm™'

Xcalibur
29.5°,>99 %
7,418, 4,090, 0.015

Diffractometer, scan mode:
Omax, cOMpleteness:
N(hkl)measureds N(hkl)unique:

Rint:

Criterion for Iops, N(hkl)gr:  Iops > 20 (Ios), 2,837

N(param)refined: 218

Programs: CrysAlis™®," SHELX,> WinGX/ORTEP,? PLATON*

1-phenyl-5-pyrazolone (5g) was dissolved in dioxane
(100 mL) by warming and Ca(OH), (2.5 g), added. 2-Furoyl
chloride (2.5 mL) was next added, drop by drop, with stir-
ring within 5min. After refluxing gently for 2.0h, the
orange mixture was cooled and poured with stirring into
chilled 2 M HCI (500 mL). A handful of ice-salt mixture was
added and vigorous stirring continued for another 30 min,
after which the reaction mixture was kept in a refrigerator
until crystallisation occurred. Filtration of the product gave
64 % yield of yellow crystals at room temperature.

2 Experimental details

The hydroxyl H atom was located in a difference Fourier
map and refined as riding, with O-H distance restraint of
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
a 0.74737 (10) 1.4148 (2) —0.03539 (7) 0.0249 (3)
2 0.66390 (12) 1.4450 (3) —0.08737 (8) 0.0400 (4)
H2 0.605734 1.353898 -0.091807 0.048*
a 0.66909 (14) 1.6144 (3) -0.13267 (10) 0.0527 (5)
H3 0.612963 1.638359 -0.167206 0.063*
c4 0.75635 (14) 1.7478 (3) -0.12723 (10) 0.0455 (4)
H4 0.759177 1.860032 -0.158227 0.055*
(@) 0.83921 (13) 1.7142 (2) —0.07570 (8) 0.0350 (3)
H5 0.898100 1.803775 -0.072108 0.042*
c6 0.83535 (11) 1.5479 (2) —0.02928 (7) 0.0271 (3)
H6 0.891143 1.525683 0.005642 0.032*
c7 0.66056 (10) 1.1521 (2) 0.04267 (7) 0.0238 (3)
c8 0.70039 (10) 0.9980 (2) 0.08921 (7) 0.0224 (3)
(@] 0.81556 (10) 1.01751 (19) 0.08651 (6) 0.0214 (3)
C10 0.90238 (10) 0.9096 (2) 0.12706 (6) 0.0225 (3)
c11 0.99640 (10) 0.8229 (2) 0.10836 (7) 0.0257 (3)
H11 1.024065 0.820996 0.062479 0.031*
12 1.04515 (11) 0.7347 (2) 0.17273 (8) 0.0305 (3)
H12 1.110545 0.663068 0.177037 0.037*
13 0.97795 (12) 0.7756 (2) 0.22587 (8) 0.0306 (3)
H13 0.989956 0.734793 0.273807 0.037*
c14 0.62371 (10) 0.8749 (2) 0.12749 (7) 0.0239 (3)
c15 0.65419 (10) 0.6816 (2) 0.16273 (7) 0.0236 (3)
C16 0.73856 (11) 0.5489 (2) 0.15891 (7) 0.0276 (3)
H16 0.799325 0.564610 0.131501 0.033*
a7 0.71611 (11) 0.3811 (2) 0.20487 (7) 0.0291 (3)
H17 0.759361 0.265740 0.213655 0.035*
18 0.62024 (12) 0.4218 (2) 0.23314 (7) 0.0310 (3)
H18 0.586169 0.336796 0.265475 0.037*
N1 0.74548 (8) 1.24335 (17) 0.01265 (6) 0.0233 (2)
N2 0.84299 (8) 1.16415 (17) 0.04122 (6) 0.0237 (2)
01 0.55899 (7) 1.21224 (17) 0.02916 (5) 0.0331 (2)
H1 0.519017 1.151816 0.056254 0.050*
02 0.52740 (7) 0.93535 (16) 0.12850 (5) 0.0325 (2)
03 0.88939 (8) 0.88527 (14) 0.20005 (5) 0.0264 (2)
04 0.57950 (8) 0.60421 (15) 0.20818 (5) 0.0305 (2)

0.82(1) A and with Usso(H) = 1.5Uq(0). Other H atoms were
placed in calculated positions, with C—H = 0.93 for phenyl and
furan, and refined as riding, with Uj,(H) = 1.2U4(C) for
phenyl H and furan H.

3 Comment

4-Acylpyrazolones are both very interesting class of S-dike-
tones and compounds, which are widely used as solvent
extractions of metal ions, laser working materials and NMR
shift-reagents.*® Metal complexes with these ligands are
utilized in analytical chemistry, catalytic performance, bio-
logical activity and enhanced luminescence.’ Alkaline-earth
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metal B-diketonate complexes also have recently provoked a
growing interest as suitable precursors in the synthesis of
high Tc superconducting films.®" Although there have
been numerous reports on acylpyrazolones, only a few 4-
heterocyclic acylpyrazolone compounds have been reported
so far.>®®* Moreover, research has been restricted to those
acylpyrazolones with alkyl or aryl substituents at the 3- and
4-positions. Only a few studies have involved heterocyclic
substituents at the 3- and 4-positions.!* Knowledge of the
crystal structure of 3-furyl-4-(2-furoyl)-pyrazolone give us not
only information about nuclearity of this molecule, but is
important in understanding the behaviour of this compounds.
In this paper we present the synthesis and structural char-
acterization of the title compound with electronic-donating
substituent is reported hereby.

The structure of the title compound is shown in Figure.
The bond lengths and angles are within normal ranges." The
phenyl ring is slightly twisted by 30.00(5)° with respect to the
pyrazolone ring. Atom O1 has a partial anionic character, as
shown by the shortening of the formal single bond C7-01
[1.3217(15) A]. The intermolecular O1-H1.--02 hydrogen
bond results in the formation of a dimer with an R%(12)
graph-set motif.'® It is apparent that the C14=02 and C8=C7
distances correspond to well defined double bonds. The clear
presence of the hydroxyl H atom in the difference Fourier
synthesis and the absence of any residual electronic density
in the vicinity of O1 confirm that title compound crystallizes
as a pure hydroxyl tautomer and that no desmotropism is
present.”’
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