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Abstract: Five complexes of magnesium salts of
some organic acids with 2-Methyl-5,7-dibromo-oxine
having the general formula Mgl HL’, where L =
deprotonated 1N2N, ONP, DNP, SalH or SalA were
prepared with the assumption that these complexes
may serve as models to understand and unfold the
highly complicated mechanism of magnesium uptake,
storage and function in human metabolism and plant
system. Characterization of these newly prepared
complexes were done by M.P. measurement,
elemental analysis and spectroscopic studies etc.

(Keywords : 8-Hydroxyquinoline, chlorophyll)
Introduction

In our previous paper we have reported
the preparation and characterization of some
complexes of Magnesium salts of some organic
acids with 2-Methyl-5,7-dichloro-oxine. In the
present paper, we are reporting the synthesis and
characterization of some complexes of
Magnesium salts of some organic acids with 2-
Methyl-5,7-dibromo-oxine.

It is well known fact that magnesium
is necessary for plants to produce chlorophyll,
which is crucial for photosynthesis. Like how Fe
works in the core of the porphyrin ring in heme,
Mg does the same thing in the center of the
porphyrin ring in chlorophyll. Epsom salts, which
quickly leached from the soil, or crushed
dolomitic limestone may be used to treat
magnesium shortage in plants, which results in
late-season yellowing between leaf veins,
particularly in older leaves'. Thus it is obvious
that magnesium play a crucial role in human

metabolism and in plant system. In fact, the
mechanism of magnesium uptake, storage and
function is highly complicated which may be
understood by developing the models of
magnesium complexes. Besides these, there are
also several uses of magnesium as metal and
compounds in various fields.>"

8-Hydroxquinoline (8-HQ)”is one of
the most well-known and useful organic
compound whose derivatives are used in a wide
range of products, including pharmaceuticals,
and fluorescent chemo sensors for metal ions.
“8-hydroxyquinoline” derivatives have use in
medicine as insecticides, antibacterial,
antifungal, neuroprotective, and anti-HIV
medicines. Moreover, derivatives of “8-
Hydroxquinoline” have found several uses in
fluorescence sensing of biologically and
ecologically significant metal ions including Zn**
and AI** owing to their propensity to chelate
toward a wide variety of metal cations. The 8-
hydroxyquinoline ligand is an effective reagent
for gravimetric analysis and may be used to
extract metal ions. It has been utilized for
analytical purposes and separation processes.
The fluorescence emission of 8-
hydroxyquinoline is greatly enhanced by its
interaction with chelating metal ions. The weak
fluorescence of 8-hydroxyquinoline is attributed
to the intermolecular proton transfer from the
OH-proton functions to the N of the pyridine
moiety in its excited state. This rise in emission
seems to be mostly the effect of the molecule’s
enhanced stiffness?2'.
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Experimental

Organic acids i.e. 1-nitroso-2-naphthol
(IN2N), o-nitrophenol (ONP), dinitrophenol
(DNP), salicylaldehyde (Sal.H) and salicylicacid
(Sal.A) of Anal. R. grade were used. Salts of
magnesium with organic acids were prepared as
follows:

Alcoholic solution of magnesium
hydroxide and organic acids viz. l-nitroso-2-
naphthol (IN2N), o-nitrophenol (ONP),
Dinitrophenol (DNP), Salicylaldehyde (Sal.H)
and Salicylicacid (Sal.A) taken in the 1:2 molar
ratio in a conical flask was refluxed with constant
stirring with the help of a magnetic stirrer at 60-
70° C temperature for 3-4 hours, with the help of
magnetic heater. During stirring and heating, the
colour changed of the solution was noticed.
Solution was cooled, filtered, washed with
absolute ethanol. The precipitate was dried at
about 80°C and stored within a desiccator to
prevent moisture absorption.

2-Methyl-5,7-dibromo-oxine was
prepared by the method described in literature®.

Preparation of complexes:

Complexes were prepared by taking
equimolecular ratios of magnesium salt of
organic acid and the ligand 2-methyl-5,7-
dichloro-oxine in absolute ethanol in a conical
flask. It was refluxed for 3-4 hours with
continuous stirring till the formation of complex.
It was cooled, filtered, washed with absolute
ethanol and dried in an electric oven at 100°C.

Results and Discussion:

Physical Properties: Some of the physical
properties of the ligand and complexes of
Magnesium salts of some organic acids are listed
in Table 1. All these complexes are coloured and
remain stable in dry conditions e.g., over
anhydrous calcium chloride in a desiccator for a
reasonable time. These complexes are highly
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resistant to temperature and show no any change
upto 300°C. This indicates their greater thermal
stability. These complexes are either insoluble,
sparingly soluble or partially soluble in solvents
like methanol, ether, benzene, nitrobenzene,
acetone, chloroform and carbon tetrachloride but
completely soluble giving a clear solution in N,
N-dimethylformamide, dimethylsulphoxide and
N-methyal-2-pyrolidone.

Conductivity of the ligand 2-methyl-
5,7-dibromo-oxine and its complexes of
magnesium salts of different organic acids were
measured on systronics Digital Direct Reading
Conductivitymeter-304 at 25°C in 10 M N,N-
dimethylformamide solution. The neliginle
values of conductivity suggested the maximum
covalency in the complexes. Analytical data of
the ligand and complexes are given in Table-1.

Infrared Spectra:

Infrared measurement of the ligand 2-
methyl-5,7-dibromo-oxine and its complexes
with magnesium salts of some organic acids
(IN2N, ONP, DNP, Sal.H and Sal.A) were
recorded in the region between 4000-400 cm!
in KBr phase with the help of spectrophotometer.
Selected absorption bands for the ligand and
complexes are recorded inTable-2.

As mentioned in the table-2 the infrared
absorption band of principal interest in the ligand
5,7-dibromo-oxine are 3360, 1610, 1570, 1400
and 1130 cm™

The broad band at 3360 cm™ in the
infrared spectra of ligand is assigned to —OH
stretching vibration frequency. This band also
point out to the presence of intramolecular
hydrogen bonding involving the hydroxyl
hydrogen atom and the nitrogen atom of the
quinoline ring.

In all the newly prepared mixed ligand
complexes this brod band at 3360 cmhas shifted
to higher frequency by 30 cm™ and appeared as
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Table- 1 Analytical data of the complexes
Compound Colour m.p./decomp./ % analysis
(Mol. Formula) trans. temp.’C [ C H N M Conductivity
n Mho
MeDBrHQ Yellow 200 37.81 2.18 440 - 0.8
(C1oH;Br;NO) (37.85) | 221) | (4.42)
Mg(IN2N),.MeDBrHQ Yellowish 250d 52.51 2.74 6.10 3.47 5.0
(MgC3H oBr,N;05) Brown (52.55) | @77) | (6.13) | (3.50)
Mg(ONP),.MeDBrHQ Yellow >300 42.75 2.40 6.77 3.84 7.0
(MgC2HisBrN;O) (42.79) | 243) | (6.81) | (3.89)
Mg(DNP),.MeDBrHQ Light >300 37.30 1.81 9.86 335 4.5
(MgCa,H 3Br,N5O) ) Yellow (37.34) | (1.85) | (9.90) | (3.39)
Mg(Sal.H),.MeDBrHQ Yellowish >300 49.37 2.87 237 4.10 11.0
(MgCa4H,Br;NOs) Grey (49.40) | (2.91) | (240) | (4.12)
Mg(Sal.A),.MeDBrHQ Yellow >300 46.80 2.73 225 3.86 12.2
(MgCaH,;Br,NO) (46.83) | 276) | (2.28) | (3.90)

Table — 2 : Selected IR absorption bands for the ligand and the complexes in em™.

Compounds vOH vC=C/vC=N 0-OH vC-0
MeDBrHQ 3360br 1610m, 1570m 1400mbr 1110m
Mg(1N2N),.MeDBrHQ 3390br 1590m, 1560w 1430 m 1015sh
Mg(ONP).MeDBrHQ 3390br 1580w,1550sh, 1530m 1430s 1000m
Mg(DNP),.MeDBrHQ 3340br 1580w,1550sh, 1520m 1430s 1000m
Mg(Sal.H),.MeDBrHQ 3390br 1630w,1550sh, 1530m 1430m 1000m
Mg(Sal.A),.MeDBrHQ 3390br 1620w,1560sh, 1530m 1430m 1000m

a broad band at 3390 cm™. Only in the complex
Mg(DNP),.MeDBrHQ this band has shifted
towards lower frequency by 20 cm™ and appeared
at 3340 cm'. This shifting of frequency in all the
complexes suggested the coordination of
magnesium metal to the hydroxyl oxygen atom.
The medium band at 1610 cm™ and 1570 cm™ in
the ligand are assigned to vC=C/vC=N frequency.
In all the complexes these bands shifted between
1580-1630 cm and 1520 to 1560 cm™. Shifting

in these frequencies suggests the coordination
of the Magnesium metal with oxygen of the
quinoline ring.

The medium broad band at 1400 cm!
in the infrared spectrum of the ligand is assigned
to bending —OH frequency. In all the complexes
this band has shifted by 30 cm™ and appeared
at1340cm!. This shifting in the bending —OH
frequency also suggest the coordination of the
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ligand to Magnesium metal through hydroxyl
oxygen atom. The medium band at 1130 cm™ is
attributed to the stretching C-O frequency. This
band has also shifted towards a lower frequency
by 25-40 cm™ in all the complexes. This also
support the bonding of Magnesium metal to
ligand through hydroxyl oxygen atom of the
ligand.

Structure and Bonding:

On the basis of elemental analysis, the
general molecular formula of the magnesium
complexes are found to be MgL, . HL"where, L =
deprotonated IN2N, ONP, DNP, Sal.H and Sal.A
and HL" = MeDBrHQ. The IR data of the
magnesium metal salts of defferent organic acids
suggest that the metal is bonded to the acid
through oxygen atom of hydroxyl group and
carboxylic acid group in the case of salicylic acid
and coordinated to the O/N atom of the groups
like NO, NO,, CHO, COOH etc. This Magnesium
metal salts combine with ligand i.e. 2-methyl-5,7-
dibromo-oxine through coordination with the
hydroxy oxygen atom and the nitrogen atom of
the quinolone ring. Probable structure of the
complexes are shown in Fig. 1

References

1. DM Huber, JB Jones.
368:73, (2013 )

2. Al-Mudhaffer MF, Nattiq MA, Jaber MA.
Archives of Applied Science Research.
4(4):1731 (2012)

3. H. Bakr Journal Homepage: http://ijmr. net.
in. 2021 Jun;8(6).

4. BO Wells, M. Kannan Krishnan: Fundamentals
and Applications of Magnetic Materials st
Edition: Oxford University Press (2016); ISBN-
10: 0199570442; ISBN-13: 978-0199570447.

5. E. Aghion, B. Bronfin. Magnesium alloys
development towards the 21st century. In
Materials Science Forum 2000 (Vol. 350, pp.
19-30). Trans Tech Publications Ltd.

Plant and soil. Jul;

J. Chemtracks

/ OIN
|
Where | _ geprotonated 1N2N, ONP, DNP, Sal.H, Sal. A

Fig. — 1

o

Acknowledgement:

The authors are highly obliged to Dr.
Satyendra Kumar, Assistant Professor & Head,
Dept. of Botany, B. N. M. V. College, Sahugarh,
Madhepura, for his support to get SciFinder
facility at IIT, Kanpur to collect the literature on
the topic during literature review. This research
did not receive any grant from funding agencies
in the public, commercial or not for profit sectors.

Conflict of Interest:
The authors declare no conflict of
interest.

6. Shu DW, Ahmad IR. Magnesium alloys: an
alternative for aluminium in structural
applications. InAdvanced Materials Research
2011 (Vol. 168, pp. 1631-1635). Trans Tech
Publications Ltd.

7.  Magnesium alloy as a lighter alternative to
aluminum alloy, Phys.org, November 29th
2017

8. EL Dreizin, CH Berman, EP Vicenzi,
Condensed-phase modifications in magnesium
particle combustion in air.Combustion and
Flame. Jul 1;122(1-2):30 (2000)

9.  RF Dorr . Mission to Tokyo: The American
Airmen who Took the War to the Heart of
Japan. Zenith Press Sep 15 (2012).



Vol. 26 (1&2) 2024

10.

11.

12.

13.

14.

15.

16.

Synthesis and characterization of complexes of Mg salts of some 125

organic acids with 2-Methyl-5,7-dibromo-oxine

G. Davies Materials for automobile bodies.
Elsevier; Apr4 (2012).

MK.Kulekci Magnesium and its alloys
applications in automotive industry. The
International Journal of Advanced
Manufacturing Technology. Nov;39:851
(2008)

AA Luo, BR Powell. Tensile and Compressive
Creep of Magnesium Aluminum Calcium Based
Alloys. Magnesium Technology 2001. Feb
1:137 (2001)

W. Yang, J. Wang, D. Xu, J. Li, T. Chen
characterization and formation mechanism of
grey micro-arc oxidation coatings on
magnesium alloy. Surface and Coatings
Technology. 15;283:281 (2015)

H. Palkowski, L. Wondraczek. Direct strip
casting of magnesium. International Journal of
Materials Research. Feb 5;95(12):1080-6
(2022).

R. Vineel, S. Dixit. Control Global Warming
by Reducing Atmospheric CO2 to Carbon and
Producing Energy. Hydro Nepal: Journal of
Water, Energy and Environment. ;6:38 (2010)
N. Khan, D. Dollimore, K. Alexander, FW
Wilburn. The origin of the exothermic peak in
the thermal decomposition of basic magnesium
carbonate.Thermochimica Acta. Mar
8;367:321-33 (2001 ).

17.

18.

19.

20.

21.

22.

Ata MA. Evaluation of serum levels of C-
reactive protein and Magnesium in Type II
Diabetes patients. Northwest Journal of
Medical Sciences. (2017).

R. Vilar Astrid Sigel, Helmut Sigel, Roland KO
Sigel (eds): Interplay between metal ions and
nucleic acids.

M. Firoz, M. Graber. Bioavailability of US
commercial magnesium preparations.
Magnesium research. Dec 1;14(4):257 (2001)
M. Rbaa, F. Benhiba, AS Abousalem, M. Galai
Z. Rouifi, H. Oudda, B. Lakhrissi, I. Warad,
Zarrouk A. Sample synthesis, characterization,
experimental and theoretical study of the
inhibitory power of new 8-hydroxyquinoline
derivatives for mild steel in 1.0 M HCI. Journal
of Molecular Structure. Aug 5;1213:128155
(2020).

P. Gawne, F. Man, J. Fonslet, R. Radia, J.
Bordoloi, M. Cleveland, P. Jimenez-Royo, A.
Gabizon, PJ Blower, N. Long, de Rosales RT.
Manganese-52: applications in cell
radiolabelling and liposomal nanomedicine
PET imaging using oxine (8-hydroxyquinoline)
as an ionophore. Dalton Transactions.
;47(28):9283 (2018)

R.G.W. Hollingshead, oxine and its derivatives,
Vol. (3), 777-778 butterworth Scientific
Publications, London (1956).

An International Peer Reviewed Research Journal of Chemistry
Abstracted / Indexed in : Chemical Abstract U.S.A.
JC- 1584/2K24 (ISSN:0973-239X), INDIA

Journal Chemtracks Vol. 26 (1&2), 121-126, January to December 2024



126 Ashok Kumar Yadav and Akhilesh Kumar Guddu J. Chemtracks

An International Peer Reviewed Research Journal of Chemistry

Abstracted / Indexed in : Chemical Abstract U.S.A.

JC- 1584/2K24 (ISSN:0973-239X), INDIA

Journal Chemtracks Vol. 26 (1&2), 121-126, January to December 2024



