Available online at www.pelagiar esear chlibrary.com

Pelagia Research Library

Der ChemicaSinica, 2015, 6(2):5-10

Library Library

I SSN: 0976-8505
CODEN (USA) CSHIA5

Fe (I11) complex of nateglinide: Synthesisand characterization
Shruti S Sarwade*, W. N Jadhav and B.C. Khade

Department Of Chemistry, Dnyanopasak Science College, Parbhani, Maharashtra, India

ABSTRACT

The Fe (I11) complex of ligand Nateglinide has been synthesized and characterized by physiochemical properties,
elemental analysis, IR, UV and thermogravimetric analysis. The data suggests that the complex is octahedral in
geometry.
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INTRODUCTION

Nateglinide is a drug for the treatment of typei2bdtes. Nateglinide was developed by Ajinomotdapanese
company and is old by the Swiss pharmaceutical emyNovartis. Diabetes mellitus type 2 formerly narsulin
dependent diabetes mellitus (NIDDM) or adult — erdiebetes is a metabolic disorder that is charae@ by
hyperglycemia (high blood sugar) in the contexinsiilin resistance and relative lack of insulinisTis contrast to
diabetes mellitus type 1, in which there is an aliedack of insulin due to breakdown of islet seti the pancreas.
Nateglinide belong to the meglitinide class of lapucose-lowering drugs.
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Figure 1. Structure of Nateglinide
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Figure 2. 2D structure of Nateglinide.

Nateglinide is short acting, pancreatic, beta selective, KATP potassium channel blocker that oups overall
glycemic control in type 2 Diabetes. Although Naiteige mechanism of action is related to that df@wylureas,
important differences do exist. Nateglinide bindpidly to the sulfonylureas SUR, receptor with katreely low
affinity, and it dissociates from it extremely rdlyi in a matter of seconds. Nateglinide has a rapiset and short
duration of action on beta cells in stimulatingulirs secretion in vivo and providing good contrahile the short
duration avoids delayed hyperinsulinemia and hyymaghia after meals. Nateglinide is not a sulforgdyrbut it
shares the mechanism of action of commonly useldhgrzoglycemic agents such as glibenclamide anpizidie.
Like the recently introduced, short acting agenpagdinide, it does not incorporate a sulfonylureaiety.
Compounds with such a profile should not only aghienproved overall glucose control, but also redine risk of
vascular complications which is most important deatof Nateglinide. Nateglinide is both effectivadawell
tolerated in the treatment of type 2 diabetes.i€@incomparisons of these agents have shown Naigglio be
more effective in attenuating postprandial glucttem any other oral hypoglycemic agent, and thestinent with
Nateglinide provides effects that afford improveadhtrol of plasma glucose levels. [1-4]

MATERIALSAND METHODS

Materials:

All chemicals used in this study were of analyticmhde. They included Nateglinide (NAT) of the fadm
C1oH27NO3 317.42g/molandmetal salt Fe¢€6H,O. These chemicals were purchased from Merch origidThe
organic solvent ethanol was purchased from BDHuaadl without further purification.

Method:s
The solid complex was prepared by drop wise additib25ml of 1ImM metal salt to 25ml of 2mM of Nalieide

solution.

2mM solution in 25 ml ethanol was made by diss@vih63gm and metal salts solution by dissolving’8.gm.
FeCk.6H,Oin 25ml ethanol while preparing complex.The compleassynthesized by refluxingNateglinideand
metal salt. Nateglinide is dissolved in ethanol tmthis metal solution in ethanol was added inrtdt® 1:2 [M: L],
with continuous stirring, refluxed on water bath1&0 C. The resulted solution was cooled, filtered ater
reduced to a small volume. The concentrated solutias left overnight, which resulted in the forroatiof
complex.

RESULTSAND DISSCUSSION

Table 1: Some physical propertiesof Nateglinide and its metal

Compound M.P°C | Colour | Magnetic moment B.M | conductivity
Q -*cm’mol™?

Nateglinide (Nat) 380C | White | - -
[Fe (Nat), (H20),] | 455°C | Brown | 5.3 1.597 10*
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Table 2: Elemental analysis of complex

Compound % C cal(found) | %H cal(found) N% 0% M%
cal(found) | cal(found) | cal(found)

Nateglinide (Nat) 71.92(72) 8.51(8.65) 4.41(4.50) 5.14(15.23) -
[Fe (Nat, (H20),] 62.80(63 7.43(7.75 3.85(3.92 | 13.22(13.3C | 7.71(7.86

UV/VISIBLE SPCTRAL STUDIES:

Iron, Fe (lll) is a moderately oxidizing ion and myaof its complexes exhibit ligand to metal chahgmsitions (L--
>MCT). In most cases, the d-d absorption in octeddeBe (Il1l) complexes is rarely observed becaumse (L--

>MCT) obscure it. Furthermore, High Spin Fe (lIhneplexes are not stabilized by crystal field effectharge
transfer transition in Fe (Ill) complexes occunbeen 45000 — 26000 cm-1. The electronic spectruffre{Nat),

(H20) 5] showed absorption in the region 30,000 — 3400aLdimat is attributed to L-->MCT.

High spin Fe (lll) complexes in general have maignetoments at room temperature close to 5.9 B.M and
somewhat in excess of 2 B.M due to orbital contitouif they are low spin. A magnetic moment of B2V for
[Fe (Nat), (H20),] indicates a high spin octahedral complex.

Table3: UV/ Visible spectral assignment of Nateglinide and its complex

Compound Wavelength (nm cm
Nateglinide (Nat) 264 37878
254 39370
210 47619
[Fe (Nat), (H20)z] 296 33783
322 31055
346 28985

IR SPECTRA ANALYSIS
The careful inspection of the IR spectra of fregelghnide and its complex is based on some gemefatences and
made in comparison with other related moleculescamdplexes.

FTIR of Nateglinide shows the principal peaks avevamumbers of 1213-1386 njustifying the presence of
carboxyl, amino and carbonyl. C-H stretching isnn at 2857-3030 clmAmide C=0 vibration at 1723 c¢hand
N-H stretching appeared at 3296 tnProminent peaks at 1643¢m1296cnT and 1446cil were appeared due to
C=0, C-0 and C-O-H stretching in acidic group.

In Nateglinide Iron complex the amide carbonyl @23 cm' is not shifted supporting the non-involvement tué t
amide carbonyl in the metal coordination. The(COO) 1575cm* andvs 1390cnmt (COO) differenceAv< 200
indicated bidentate behavior. This band appearadamed in the most of the chelates by the simudtame
appearance of th& (H,O)vibration in the same range, a fact which obs¢rtite clear visualization of the effective
displacement of the (C=0) band.New vibrating absorption at 609cindicatespresence of M-O bond in the
complex.
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FIGURE 5: FTIR SPECTRA OF NATEGLINIDE

Graphl. IR Spectra of Nateglinide
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Graph 2: IR Spectra of complex.

THERMOGRAVIMETRIC STUDIES:

The mode of coordination of ligand in the complsxsupported by Thermogravimetric studies. The cemplas
observed loss in weight in 140-280 temperature range, coincides with the removalvofmolecules of water. TG
curve of this complex reveal that they remain undea up to 2. This complex show gradual decomposition
till 200°C, but above this temperature the rate of decortipnsis found increased and practically at 45ahe
weight loss is 34.33%has been observed which isistamt with the removal of propan -2- yl cyclohesanolecule

from the above complex. Further, a slow decompmsitias continued and mass loss takes place €&®@h is
evident from the TG curve of the complex. The DThagh shows endotherms and exotherms and endotherms
depict decomposition of ligand and anioh.
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File Name: Fe-Nat.tad
Detector: DTG-60
Sample Name: ~ Fe-Nat
Sample Weight: 18.497[mg]
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Graph 3: TG/DTA Spectra of the complex.
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Figure 3: Proposed Structure of complex

CONCLUSION

The drug Nateglinide formed complex with Fe(lll) géneral formula[Fe (Nat (H,O) ,]. The complex was
synthesized and characterized by elemental analysikar conductivity, magnetic susceptibility megsunents, UV
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and IR spectra analysis. The complex has octahegraimetry. The thermogravimetric analysis suppdnts
structure and also confirms of two coordinated watelecules.
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