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ABSTRACT

Schiff base of 2-acetyl-1-hydroxynaphthol and 4aphenylhydrazine hydrochloride was synthesized by
condensation reaction in the presence of sodiuntateen ethyl alcohol under reflux conditionEhe crystal
structure of the title compound was determined andlyzed by single crystal X-ray diffraction stuidhe
compound crystallizes in the Orthorhombic crystatem with space group,i»1,; and unit cell parameters, a =
7.215 (11) Ab = 7.208 (10) Ac = 29.10(4) A and Z = 4. The crystal and molecudtiucture of the title compound

is stabilized by the C—H---Cl, C—H---O and O—tneNC—H- & interactions.
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INTRODUCTION

In recent times, interest in the study of Schiffdaydrazones has been increasing due to theagidal importance
in medicinal chemistry. The hydrazones were prdeege versatile intermediates in synthetic orgamid inorganic
chemistry. They have been used for the preparafistable coordination complexes with most traositinetal ions
[1]. In organic synthesis, hydrazones were extatgiused as precursors for the construction ofdtiea molecules
such as pyrazolines [2-4], formyl pyrazoles [5@}{adiazoles [7-9] and thiazolidinones [10]. Hydnage constitute
an essential class of compounds for the developwfenew chemical entities to treat various diseadedinical
importance. Hydrazones were known to exhibit widecsrum of biological effects including antifundall], anti-
inflammatory [12], anticonvulsant [13] and analgefl4]. In view of the synthetic utility and phaageutical
applications associated with hydrazones, hereinrggort the synthesis, crystal growth, spectral athchy
diffraction studies of new hydrazon&){2-(1-(2-(4-chlorophenyl) hydrazono) ethyl) naptign-1-ol.

MATERIALS AND METHODS
Procedure for the synthesis of (E)-2-(1-(4 chloropmyl) hydrazono) ethyl) naphtholen-1-ol

In this present study, we synthesizdf}-2-(1-(2-(4-chlorophenyl) hydrazono) ethyl) napbiin-1-ol (3) by the
reaction of 2-acetyl-1-hydroxynaphthol (1) and 4ecbphenylhydrazine hydrochloride (2) in the preserof
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sodium acetate in ethyl alcohol under reflux caodi on water bath. The reaction pathway is ilktetl in Scheme

1.
NHNH, HCI
CDCHG CH J_ OONa/EIOH \]@\
T es100%C oC

[-2 hr

Scheme 1Schematic diagram for the synthesisBf-2-(1-(2-(4-chlorophenyl)hydrazono) ethyl) napHerel1-ol

To the solution of 2-acetyl-1-hydroxynaphthdl, (0.01 mol) in ethyl alcohol (20 mL), a solution d@f
chlorophenylhydrazine hydrochlorid&, (0.01 mol) and sodium acetate (0.01 mol) in watethyl alcohol was
added. Then the mixture was refluxed on a waten @t 1-2 h. The progress of the reaction was nooeit by
TLC. After completion of the reaction, the mixtuas poured into ice cold water. The solid separatasl filtered,
washed with ice cold water and dried to obtain @éangiolecule E)-2-(1-(2-(4-chlorophenyl) hydrazono) ethyl)
naphtholen-1-ol3 in 90% vyield. In order to obtain the single crystalf the product, the solid obtained was
dissolved in a minimum quantity of methyl alcohdligs boiling conditions, and the solution was keyside
undisturbed for slow evaporation of solvent fore#hrdays. Colorless sharp needle shaped singlealsryisrmed
were carefully separated from the solvent and dried

The'H NMR spectra was recorded on Agilent-NMR 400 Migectrophotometer in CDEWith TMS as an internal
standard. The Chemical shifts are expressed ppm. Mass spectra were obtained on Mass Lynx SCN78
spectrophotometer, TOF mode.

Physical and Spectral data
M.P. 174-175 °C*HNMR (CDCl;, & ppm): 2.23 (s, 3H, CH), 6.07 (s, 1H, NH), 7.01-8.09 (m, 10H, Ar-H), 8.68
1H, OH). MS (m/z) for GH1CIN,O: 312 (M+23'Cl, 33%), 310 (M+¥Cl, 100%).

RESULTS AND DISCUSSION

Single crystal X-Ray diffraction studies

Data collections were carried out by choosing alsircrystal of dimension 0.30X0.35X0.40 mm of thibet
compound and X-ray intensity were collected wijtHixed at 54° andp, from 0° to 360°, scan width at 0.5°,
exposure time of 3s, the sample to detector distaf®0.0 mm at a temperature 293 K on Rigaku XBIMini X-
ray diffractometer operating at 50 kV and 12 mAhwMloKa radiation of wavelength= 0.71073 A. A complete
data set was processed by CRYSTAL CLEAR [15]. Tthecture was solved by direct methods and refinetulh-
matrix least squares method ofuBing SHELX [16]. After several cycles of refinemehe final difference Fourier
map showed peaks of no chemical significance amdrékidual is saturated to 0.0606. The crystal daththe
structure refinement details are givenTiable 1. The bond lengths and bond angles are givemable 2, the
torsion angles are listed ihable 3. The geometrical calculations were carried out udtghATON [17]. The
molecular and packing diagrams were generated WSIBRCURY [18]. The ORTEP of the molecule with
displacement ellipsoids drawn at 50 % probabiléyel is shown inFigure 1. The packing of molecules when
viewed down alon@ axis is shown irrigure 2, which indicates that the molecules form an infimtee dimensional
ripple like chains along-c plane.
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Figure 1. TheORTEP of the molecule with numbering scheme for non hydrgen atoms drawn at 50% probability level

Figure 2. The packing of molecules

when viewed dowalong a axis

Table 1. Crystallographic data and the details o$tructure refinement

CCDC No

Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group
Unit cell dimensions

Volume

Z, calculated density
Absorption coefficient

Fooc

Crystal size

Limiting indices
Reflections collected / uniq
Absorption correction
Refinement method

Data / restraints / paramet
Goodness-of-fit on ¥

Final R indices [I>2sigma(l)]
R indices (all dat:

151139

Ci1eH15CliN2Oy

310.77 g mot

293 K

0.71073 A

OrthorhombicP 2,2,2,
a=7215(11) A

b =7.208(10)A

€=29.10(4) A

11513(4)A°

4,1.364 Mg/m

0.255mnt

648

0.30%0.35x0.40 mm
-8<h<5,-8<k<3,-32<1<14
2109/1775(R int = 0.031
multi-scan,Tmin = 0.9037 and max= 0.9265
Full-matrix least-squares off F
1775/01/20

1.085

R1 =0.0606, wR2 = 0.1548
R1=0.0734, wR2 =0.16

Largest diff. peak and hole

0.176 and-0.207 eA®

330



N. K. Lokanath et al

Der Pharma Chemica, 2016, 8 (19):328-333

Table 2. Bond lengths and bond angles ( A, °)

C1—011 1.353(6) C9—C10 1.389 (6)
Ccl—C2 1.396(7) C12—N14 1.290(7)
C1—C10 1.437(7) Cl12—C13 1.482 (5)
c2—C3 1.405(7) N14—N15 1.383 (4)
C2—C12 1.484(6) N15—C16 1.399(7)
C3—C4 1.363(7 Cle—C17 1.372 (6
C4—C5 1.403(7) Ci16—C21 1.386 (4)
C5—C1cC 1.414(7 C1l7—C1¢ 1.380(8
C5—C6 1.415(7) C18—C19 1.394(7)
C6—C7 1.363(9) C19—C20 1.381(9)
C7—C8 1.401(8 Cle—CI22 1.730(6
Cc8—C9 1.379(7) C20—C21 1.374(8)
011—C1—C2 122.6(4) C8—C9—C10 120.9(5)
011—C1—C1C  116.2(4 C9—C1(—Ct5 119.6(4
C2—C1—C10 121.3(4) C9—Cl0—C1 121.9(4)
Cl1—C2—C3 117.8(4) C5—Cl10—C1 118.5(4)
Cl1—C2—C12 123.0(3) C17—C16—C21 118.9(5)
C3—C2—C12 120.2(4) C17—C16—N15 122.9(4)
C4—C3—C2 122.2(5) C21—C16—N15 118.2(5)
C3—C4—C5 121.2(4) C16—C17—C18 120.1(4)
C10—C5—C6 118.0(5) C17—C18—C19 119.3 (4)
C10—C5—C4 119.7 (3) C20—C19—C18 121.1(4)
C6—C5—C4 122.3(3) C20—C19—CI22 119.7 (3)
C7—C6—C5 121.6(5) C18—C19—Cl22 119.2 (4)
C6—C7—C8 120.0(5) C19—C20—C21 119.8(5)
Cc9—C8—C7 119.9(5) C16—C21—C20  121.0(5)
Table 3. Torsion angles ( §
C12-N14-N15-C16 -177.8(4) C4-C5-C6-C7 178.4(5)
N15-N14-C12-C2  175.6(4) C10-C5-C6-C7 -0.5(7)
N15-N14-C12-C13  -5.2(6) C4-C5-C10-C1 -0.6(6)
N14-N15-C16-C17 -27.8(7) C4-C5-C10-C9 179.7(4)
N14-N15-C16-C21 153.2(5) (C6-C5-C10-C1 178.4(4)
011-C1-C2-C3 176.8(4) C6-C5-C10-C9 -1.3(7)
011-C1-C2-C12 -0.7(7) C5-C6-C7-C8 2.4(8)
C10-C1-C2-C3 -2.9(6) C6-C7-C8-C9 -2.4(8)
C10-C1-C2-C12 179.6(4) C7-C8-C9-C10 0.6(8)
011-C1-C10-C5 -176.8(4) (CB8-C9-C10-C1 -178.5(5)
011-C1-C1C-C8 3.0(6; C8-C9-C1(-C5 1.3(7,
C2-C1-C10-C5 2.9(6) N15-C16-C17-C18  178.8(5)
C2-C1-C10-C9 -177.4(4) C21-C16-C17-C18 -2.2(8)
C1-C2-C3-C4 0.6(7, C1€-C17-ClE-C1¢ -0.9(8
C12-C2-C3-C4 178.1(4) C17-C18-C19-Cl22 -175.7(4)
C1-C2-C12-N14 11.9(6) C17-C18-C19-C20 3.5(8)
Cl-C2-C1zC1iz -167.3(4 Cl22-C1¢-C2(-C21 176.3(5
C3-C2-C12-N14 -165.6(4) C18-C19-C20-C21  -2.9(9)
C3-C2-C12-C13 15.2(6) C19-C20-C21-C16  -0.3(9)
C2-C3-C4-C5 1.8(7) N15-C16-C21-C20 -178.1(5)
C3-C4-C5-C6 179.3(4) C17-C16-C21-C20 2.8(9)
C3-C4-C5-C10 -1.7(7)

In the title compound(E)-2-(1-(2-(4-chlorophenyl)hydrazono)ethyl)naphthwleol, a torsion angle df76.8 (4)°
for the segment C1—011 about 01163+—C2—C3 confirm that the segme@1—O11 is an+ anti-periplanar
conformation with respect to the mean plane defimgdhe naphthalene ring €&4C10 reflecting the fact that the
hydroxy group is slightly twisted about the meamang of the naphthalene ring. X-ray diffraction &sdof
compound3 showsE configuration around C12-N14 double bond. The sedrid3—C12 is in a ¥s1-periplanar
conformation with the mean plane described by thghthalene ring as confirmed by the torsion adgle (6}
aboutC13—C12— C2— C3. A dihedral angle of 29.52 (19)° formed by the m@éane of naphthalene ring with
the mean plane of the chlorophenyl ring indicatest the naphthalene ring is in the axial positioithvihe
chlorophenyl ring.

The molecules exhibit C—HCg interaction; C13—H13C-€gl (Cgl is the centroid of the ring
C1/C2/C3/C4/C5/C10) with a C&g distance of 3.597(7) A, HCg distance of 2.730 A, C—HCg angle of
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150, the angle of C—H bond with ther-plane being 78° an@13—H13C. -€g2(Cg2is the centroid of the ring
C5/C6/C7/C8/C9/C10) with a CEgdistance of 3.874(8) A, H-Cgdistance of 2.970 A, C—H-Cg angle of 158,
the angle ofc—H bond with thet-plane being 79°The molecules are linked together with C—interactions to
form 3-dimensional supramolecular frameworkhe molecules also exhibit intermolecular hydrogeond
interactions, C—H---O and C—H- - - Cl, and intra md&chydrogen bond interaction, O—H- -abllisted inTable
4.

Table 4. Inter molecular and intra molecular hydrogen bond geometry (A, °©)

D—H--A D—H H-A D-A D—H-A
C7—H7---CI28 093 2930 3.630 133
O11—H11---N14 0.82 1870 2590 145
N15—H15 .- C13 0.86 2398 2740 104
C9—H9..011 0.93 2460 2.773 100

Symmetry codes: (i) 3%, 1-y, ¥%+z; Intra molecular hydrogen bond interactions.

Hirshfeld surface analysis

The inter contact in the molecular structure isuglezed by carrying out the Hirshfeld surface asiyby the
computational methods implementedGRYSTAL EXPLORERD9]. The Hirshfeld surface and the fingerprinttplo
are shown irFigure 3 andFigure 4 respectively.

Figure 3. The Hirshfeld surface for visualizing theinter contacts of the molecule. Color scale betwee-0.050 au (blue) and 1.100 au (red)

_de

10 1.2 14 106 18 20 Z2Z 724 b B

Figure 4. Finger print plot considering all atoms & the molecule
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The inter contacts C---H show up as dark red spatoccur due to C—H« interactions. The inter contacts that
contribute for the Hirshfeld surface of the molecalre H---H (37%), C---H (37%), Cl---H (15%), N«(5%),
O:--H (4%), C---C (1%), and O---C (1%) which plaita role in the stabilization of the crystaltture of the
molecules.

CONCLUSION

The title compound K)-2-(1-(2-(4-chlorophenyl)hydrazono) ethyl) napHtte1-ol was synthesized by the reaction
of 2-acetyl-1-hydroxynaphthol and 4-chlorophenydtazine hydrochloride in the presence of sodiuntateen
ethyl alcohol under reflux conditions on water bathe crystal structure of the title compound waseined and
analyzed by single crystal X-ray diffraction stugi@he compound crystallizes in the orthorhombistal system
with space grou,;.12: The dihedral angle between the mean plane of najamé ring and the mean plane of the
chlorophenyl ring was 29.52(19)Fhe crystal and molecular structure of the titlenpound is stabilized by the C—
H---Cl, C—H---O and O—H---N and C—H-interactions.The Hirshfeld surface analysis was carried out to
understand the contributions of various inter catstén the stabilization of the molecular structure
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