Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Researd?®,201):562-567

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRCS5

Synthesis and spectroscopic studies of two novel proton transfer compounds
containing (M 00,)* ion

M ahdeyeh Ghazizadeh'?, Iran Sheikhshoai'? and A. Badiei®

'Chemistry Department, Shahid Bahonar University of Kerman, Iran
%International Center for Science, High Technology & Environmental Sciences, Kerman, Iran
3school of Chemistry, University College of Science, University of Tehran, Iran

ABSTRACT

By using MoO, (acac), and OHR;NH, or OHR,NH, (where R;=2-amino-1-butanol and R,= 3-amino-1-propanol),
two novel proton transfer compounds (OHR;NH3),** (M0oO,)? and (OHR,NHs),**(M0O,)* were synthesized. In
order to studying more about the proton transfer compounds, the electronic spectra, infrared spectra and NMR
spectra of the components were recorded. The evidence gives this theory that intra- and intermolecular proton
transfer from (MoO4H,) to (OHR;NH,) or (OHR;NH,) results in the formation of a cocrystal that its fragments are
connected through H-bonding and ion-pairing.
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INTRODUCTION

Hydrogen bonds play a key role in a large numbeahaimical and biological processes [1, 2]. Hydrogending is
one of the several types of non-covalent interastion many organic and inorganic species, whichultgsn
aggregation and controls self-assembly, in somesc§&6]. The interactions among hydrogen bonddritute
significantly to the structural feature and thebgity of molecules [7, 8]. A proton transfer compa involves
reversible intramolecular proton transfer from aggen atom to the neighboring nitrogen atom [9-I'He proton
transfer have attracted increased interest ovetateyears, because it has led to a wide ranggplication[12],
such as laser dyes [13], polymer stabilizer, Raffilgers [14], environmental probes in bio-molecyletc. The
proton transfer interactions have been also utllioe the estimation of different pharmaceuticdlS][ They can be
used in the field of drug acceptor binding mechani$6]. The proton transfer complexes were repodieel to their
antimicrobial activities [17, 18]. The interactistudies between drug and DNA is one of the mosbitapt aspects
in biological investigations aimed at discoverimglaleveloping new type of antiproliferative aggi;, 20].

EXPERIMENTAL SECTION

2.1. Materialsand physical measurements

All the materials were prepared from Merck Co. avete used as such. Infrared spectra obtained asgiomn
bromide pellets in the range 400-4000 cmith a Nicolet-Impact 400D spectrometer. Electcospectra were
recorded on a PerkinElmer Lambda25 in the rang200f700 nm. NMR spectra were recorded on Brukenacdy
DPX 400 MHz instrument.
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2.2. Syntheses of the proton transfer compounds

(OHR;NH3),*"(M0o0O,)?* and (OHRNH,),*(MoO,)> compounds were synthesized by refluxing the smstiof
equimolar quantities of Mofacac) with OHRNH, or OHRNH, in methanol as solvent. The mixture was refluxed
for 4h and then left to stand. After that the pretdwas collected, washed in small portion of metthamd dried
under air condition.

2.2.1. Synthesis of (M0O,4) (HsNC4HgOH),

1.0 mmol (0.3270 g) of Mogfacac) in methanol was added to the boiling methanoliatsm of 1.0 mmol (0.10 mL,
0.0891 g) of 2- amino-1-butanol in a 25 mL two-nettilask and reflux for 4h and then left to stamifi@ne 1]. The
dark white precipitate filtered and washed in srpalition of methanol and dried under air conditidhe product
was decomposed at 150°C.

HQ HsN
Q 0
OH MeOH AN s
MoOy(acacy + H,N T Mo
| O/ \O

NH; OH
Scheme 1. Preparation of (M0O,) (HsNC;HgOH),

2.2.2. Synthesis of (M00O,) (HsNC3;HgOH),

1.0 mmol (0.3270 g) of Mogfacac) in methanol was added to the boiling methanoliatem of 1.0 mmol (0.08 mL,
0.0751 g) of 3- amino-1-propanol in a 25 mL twoext flask and reflux for 4h and then left to st8aljeme 2].
The dark white precipitate filtered, washed in drpattion of methanol and dried under air conditidhe product
was decomposed at 196°C.

OH
o HsN
N Meor N\ /O
MoOy(acac) + H,N OH — Yy Mo\
O/ \O
NH3
HO

Scheme 2. Preparation of (M0O,) (HsNC3HgOH),
RESULTSAND DISCUSSION

3.1. Electronic spectra

The UV- Vis spectra (>200 nm) of the componentsemercorded in methanol as solvent. Mo(VI), 2-amlro-
butanol and 3-amino-1-propanol show maximum absmim at 212, 223 and 230 nm, respectively, whige th
resulting proton transfer compound {(MgHsNC,HsOH),} shows two maxima at 206 and 309 nm and the other
one {(MoQ,)(HsNC3;HsOH),} shows a maximum at 213 nm. The appearance ofvapeak and at larger wavelength
is due to the proton transfer from the diacid te #mine and the consequent interaction of thetiegubppositely
charged species [21][Fig. 1].
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Fig. 1. UV-Visspectra of a) MoO, (acac),, b) H,M 00, ¢) C4H12NO, d) CsH1oNO €) (M00O,) (HsNC4HgOH),
and f) (MoOg4)(H3sNCsHgOH),

3.2. Infrared spectra

The IR spectra of the proton transfer compoundso@J(HsNC4HsOH), and (MoQ)(HsNCs;HsOH),}exhibit a
broad band characteristic of the OH group at 238@Xm" and 2800-3500 cih respectively, which are assigned
to the intramolecular H-binding vibration (O—l) [22,23]. The bands related to C-H aliphatic sifions are
observed at 2527-3000 &nin (MoQy,) (HsNC4HgOH), and 2718-2960 cthin (M0Qy,)(HsNC3HgOH),. The Mo=0O
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bands are exhibited at 1033 and 10697'cin (MoO,) (HsNC,HgOH), and at 1177 and 1204 &min
(M0O4)(H3NC3HgOH), [24-27], see Scheme 3 and Scheme 4.
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Scheme 3. FT-IR spectrum of (M0O,) (HsNC;HgOH),
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Scheme 4. FT-IR spectrum of (M0O,)(H3sNCsH¢OH),

3.3. NMR spectra

The'H NMR spectrum of the proton transfer compound, @o(HsNC,HgOH),, shows a sharp singlet band at 3.00
ppm (s, 1) which be rationalized to the O—H profbhe signal related to N—H protons appear at 3gi (s, 3).
The signal that was recorded at 2.19 ppm (t, 3i) 282 ppm (m, 2H) in PTC refer to and £&hd CH protons,
respectively.

The'H NMR spectrum of the proton transfer compound, @¢¢HsNC;HsOH),, shows a sharp singlet band at 3.35
ppm (s, 1) which be rationalized to the O—H profbhe signal related to N—H protons appear at 431 (s, 3).
The signal that was recorded at 3.71 and 2.93 pp#) &nd 3.18 ppm (m, 2) in PTC refer to and teé& protons,
respectively.
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