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ABSTRACT

The prasugrel characterization of reference substadescribed in this work ensures its purity anehitty. The
melting point by DSC (122.03 °C) and capillary nuett{120.5- 121.9 °C) demonstrated consistent resalboth
methods. In addition, the IR spectrum, *H NMR H@NMR spectroscopy results are presented and discuis
this study. For qualitative analysis of pharmaceali Rf (0.64) results obtained by TLC, chromatqdra (6.02
minutes) and spectroscopic methods verified thetiyeof the samples. The methods employed inptper were
suitable for the identification and qualitative qu#ication of prasugrel and provides importantaniation for
quality and the conformity of products containimgstdrug. The information available emphasized ithportant
role the qualification, especially, of the secondeeference standards.
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INTRODUCTION

Prasugrel (Fig. 1) is a thienopyridinic compoungraped in 2009 by Food and Drug Administration (HO#r the
management of acute coronary syndromes and impgatiedergoing percutaneous coronary intervenfie]. The
synthesis of racemic mixture is common but the exbatablets containing prasugrel were marketed & th
hydrochloride form due its better hydrolytic stétiland satisfactory solubility in physiologicaHp Prasugrel
hydrochloride is a white to light brown crystalliselid and slightly hygroscopic. Its solubilityiisfluenced by pH,
with the drug soluble or slightly soluble in the pghge 1.0 - 4.0, very slightly soluble at pH 5r@ goractically
insoluble at pH 6.0 -7.0 range. The pKa value afspgrel hydrochloride is 5.1. Besides, studiescatdi that the
compound exhibits polymorphism [4].

Fig. 1. Prasugrel structural representation
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There are methods that provide important physicaite information for identification and structuralucidation
of reference standards, ensuring their charact@aizéor further analysis of drugs present in phaceuticals.

Melting range is a physical test employed to idgnthemical substances such as drugs. This pararcatebe
determined by capillary method and differentialrsdag calorimetry (DSC). The DSC is a useful theamadytical
study for the thermal characterization of druggsedwination of purity, incompatibility of the compents of the
formulation and detection of polymorphic forms [b-6

Infrared (IR) spectrophotometry is a important téml the identification of drugs. The analysis @drout in the
electromagnetic radiation range of 400 — 4.000" atiows the verification of characteristic bandsared to
chemical compounds [7].

Nuclear magnetic resonance (NMR) is a techniqud tseharacterize and identify atoms, suchtdgnd**C. The
information about number of this atoms and its tetedc environment is provided in this analysiss@gate with
the IR spectrum, accomplish structural elucidatibantirely unknown molecules [8].

For qualitative analysis of pharmaceutical, spgdtoiometric and chromatographic methods provideoimamt
information for quality dosage forms, such as tHentification and characterization of drugs. Innthayer
chromatography (TLC) the qualitative determinataoturs through differential migration of the compaots of a
mixture on a stationary surface in the presencanoéluent system. The determination of the retarfagtor (Rf)
allows the identification of compounds [9].

The ultraviolet (UV) spectrophotometry is a techu@chighly applied in pharmaceutical analysis jyssiihce their
analysis are rapid, inexpensive and easy to perféion the identification of drugs in pharmaceuticghe UV
spectrum of the sample and reference substancmethta the same experimental conditions are coetbpt].

The high performance liquid chromatography (HPLEqpplied for the drugs identification through twenparison
of the retention time obtained in the sample afdrence substance analysis in the same experincamditions
[7,9].

A literature review reported bioanalytical methodsscribed for active and inactive prasugrel meitdsol
determinatio{10-12] and for chiral separation method in huméasima by liquid chromatography tandem mass
spectrometry (LC-MS) [13]. Other studies reportechspgrel determination in bulk and tablets using UV
spectrometric [14-18] and LC methods [19-28]. Sigbiprofile of prasugrel and degradation produgisre
performed in few studies [28-31]. The dissolutionfie of prasugrel were determined by Rigobella @olleagues
[28] which developed and validated a dissolution tesfargpharmaceutical containing this drug. Howevelis
important to note that any official monograph isscibed in literature for prasugrel identificaticemd
determination. In addiction, considering the la¢knformation avaiable in literature about the @werization of
this compound this work aims to present widely déston about the technical results for qualitatimalysis of this
compound and provide data to facilitate the studyosage forms containing this antiplatelet.

EXPERIMENTAL SECTION

2.1 Chemicals
Prasugrel base reference substance with an assigniég of 98.0% was purchased from ONTARIGc (Canada).
The coated tablets of prasugrel (as hydrochlonigip obtained commercially (Effiefit

2.2 Characteristics and identification of prasugrel

2.2.1 Melting range by capillary method

For melting range determination by the capillarytime was used Mettler ToleBequipment, FP 90, previously
calibrated. The sample was compacted into capilfarynm in diameter and 6 mm long) with heating of &
minute®, and the analysis performed in duplicate.

2.2.2 Differential scanning calorimetry (DSC)

The exploratory differential calorimeter consistetl Shimadz{i DSC-60 model with FC-60A flow controller,
integrating TA 60WS, with head flow and software B8 version 2.0. The equipment was calibrated withum
(156.6 °C transition energy - 28.45 J)@nd zinc (419.58 ° C transition energy - 100.59") The heating ramp
was 10 ° C minuté It was weighed about 1 mg of reference substama@uminum sample holder with 4 pL
capacity, which was sealed and subjected to asalysi
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2.2.3 IR Spectrophotometry

The characterization by IR spectrophotometry wadopmed in Variafi FTIR spectrophotometer 640-IR and
Resolutions-Pro software. For analysis was traredeapproximately 1.5 mg of reference substanegéde mortar
containing 150 mg of potassium bromide. The mixtur@s transferred to pastillator and, posteriortywas
subjected to analysis.

2.2.4 Nuclear magnetic resonance of hydrogef{ NMR) and carbon (**C NMR)
The'H NMR and™C NMR spectrum were performed in Varfaequipment VNMRS- 300 MHz using as solvente
dimethyl sulfoxide-¢ (DMSO d).

2. 3 Prasugrel qualitative analysis in pharmaceutial

2.3.1 Thin layer chromatography (TLC)

Prasugrel sample and reference substance solwtieres prepared in methanol at a concentration ofrigOmL™.
The reference substance solution of caffeine atrig@nL*in methanol was used as internal standard. Sikt®@
(MercK®) coated with fluorescent indicador F254 with thatgs size of 12.0 X 5.0 cm was used as statioplaage.
A mixture of n-hexane:acetone (60: 40 ) was employed as eluting system. The applicatfathe solutions was
performed using capillary tubes at a distance 6fcin from the bottom edge of the plates. After ialign and
drying at room temperature a 254-nm UV light wagkayed for visualization of the compounds and ai#dithe
Rx and retention factor (Rf) values.

2.3.2 UV Spectrophotometry

The prasugrel identification in reference substaand pharmaceutical by UV spectrometry was peddrm
according the analysis conditions developed anddatsld by Rigobello and colleagues [18]. The absmmp
spectrum was obtained at a range of 200 - 400 nng s blank the solvent employed in the prepamatif the
solutions.

2.3.3 High-performance liquid chromatography (HPLC)

The chromatographic separation was performed acgpttie analysis developed and validated by Ridobahd
colleagues [28]. Reference substance and samplle stdutions were prepared at concentration of BOmL™ in
methanol. Aliquots of 2 ml were transferred to 2% wolumetric flask containing mobile phase, obtamia
concentration of 40 pg i
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Time [rnin]

Fig. 2. DSC measurement curve of prasugrel referee substance
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RESULTS AND DISCUSSION

The results obtained through these analytical nuittame important for the characterization of prasiugference
substance and coated tablets containing this drbg. melting point determination by DSC was an iatbc of
identity and purity of the drug. The analysis shdvebarp peak, where is characteristic of purity #re melting
point of 122.03 °C as observed in Fig. 2. The D8€llts were consistent with the melting range olethiby the
capillary method (120.5- 121.9 °C). The enthalpyusion (AH) of 116.30 J ¢ indicates an endothermic process,
since there is heat absorption for the fusion camgdo The conformity of the results by capillary hat and DSC
demonstrated that both procedure are suitablééocharacterization and purity determination osprael.

Based on the literature [8; 32], it was performied interpretation of IR spectrum illustrated in .F3g The results
confirmed the identity of prasugrel reference sabst for the presence of bands that markers ofieurad groups
present on the drug structure. Besides, the IRtgpacobtained in this study and it described in litexature for
prasugrel hydrochloride [33] are similar to thegemece of intensive bands in the region between 182660 crit
characteristic of the carbonyl group.

>2.500
Bl 1585
- 887
'|€._9- 1367
50 - — 757
1010
1756
1702
25
! 1191
T T T T T 1 . 1
4000 3000 2000 1000 0
Wavenumber cm-!

Fig. 3. IR spectrum in the area to prasugrel the obmical reference
The IR bands and their main assignments are destim Table 1.

Table 1. Designation of the main bands obtained ithe IR spectrometric analysis of the prasugrel refeence substance

Frequence (cr) Atributtion
757 Ortho substitution of the aromatic ring
1191 C-O of the ester function
1702 C = O of the ketone function
1756 C=0 of the ester function
>2.500 C-H

Hydrogens and carbons attribution of prasugrelregfee substance were determined based on liteff@ug4] and
the results are consistent with the chemical comgatudied and confirmed the identity of this drug.

The 'H NMR spectrum of prasugrel reference substanaepsesented in Fig. 4 and spectrum assignments are
shown in Table 2.
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Fig. 4. The'H NMR spectrum of prasugrel reference substance iDPMSO-ds
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Table 2. Peak attribution of prasugrel reference sbstance analysis byH NMR spectrometry employed DMSO-d6

Position Siﬂteg';ﬁ:) Multiplicity  Hydrogens numbers Attribution
19, 20 0.8-1.0 Multiplet 4H 2CH2
23 2.1 Singlet 3H CH3
18 24 Multiplet 1H CH
- 2.5 Multiplet - Solvent (DMSQg
7,8 26-2.8 Multiplet 4H 2CH2
- 3.3 Singlet - Solvent (water)
5 3.5 Singlet 2H CH2
10 4.8 Singlet 1H CH
3 6.4 Singlet 1H CH
12,13,14,15 7.2-7.6 Multiplet 4H CH aromatiegi

Fig. 5 shows thé’C NMR spectrum obtained on analysis prasugrel eefes substance and their assignments are

shown in Table 3.

Table 3. Peak attribution of prasugrel reference sbistance analysis byH NMR spectrometry employed DMSO-d6

Position Siﬂteg';ﬁ:) Atribution
19, 20 11.1-115 2(CH2)
18 17.7 CH
23 20.4 CH3
8 24.6 CH2
- 40.0 Solvent (DMSQg)
5,7 47.9- 49.8 2 (NCH2)
10 71.4 CH
3 112.3 CH
15 115.6 C aromatic
11 121.9 C aromatic
9,13 124.6-125.3 C + C aromatic
4,12,14,| 129.4-130.8 C + 2C aromatic
2 148.6 C-0
16 162.2- 164.5| C-F
22 167.8 C=0
17 207.4 C=0
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Fig. 5. The®®*C NMR spectrum of prasugrel reference substance

Fig. 6. TLC plate of prasugrel reference substanc@RS), sample (S) and caffeine (C) analysis employ284 nm UV lamp to detection of
spots

In the qualitative analysis of tablets, Rf valuddained by the TLC technique proved the prasugtehtify and
demonstrated that the developed method was suitabtbe identification of the drug in the dosagenfi. The Rf
values for the solutions analysed are shown in &@ablThe 254 nm UV lamp was employed to visualtze t
chromatographic migration of the analytes and thieated spots are demonstrated in Fig. 6. The Rievaf 3.10
was achieve between Rf value of prasugrel referesabstance and Rf value of caffeine. The samplepaasiigrel
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reference substance solutions demonstrated similgnation patterns and Rx values. The TLC methoeelbped
was suitable for prasugrel identification in doségen since showed good separation of compounds, défined
and well separated spots, characteristics thawatlats easy viewing.

Table 4. The Rf values of prasugrel reference sutasice (RS), sample (S) and caffeine (C).by chromamaphic analysis

Substance Rf
Reference substance (R§) 0.65
Sample (S) 0.64
Caffeine (C) 0.21

The overlay of UV spectra of prasugrel referendessance and sample are illustrated in Fig. 7. Timdes UV
absorption profile proved the identity of the ama&lg solution, and the results demonostrated tleatrdbpective
analytical method was appropriate of qualitativelgsis of prasugrel in coated tablets.
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Fig. 7. Overlay UV spectra of prasugrel referenceubstance (RS) and sample (S) at concentration of 1@ mL*
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Fig. 8. The overlay of the chromatograms of prasug reference substance (RS) and sample (S) at a centration of 40 ug mL*
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The overlay chromatograms of prasugrel referentstance and samples at a concentration of 40 mg* ané
illustrated in Fig. 8. The similar retention timekthe analyzed solutions (~6.2 minutes) in the esaxperimental
conditions ensure the prasugrel qualitative deteation.

Spectrophotometric and chromatographic methods wweopely employed for the qualitative determinatioh
prasugrel in pharmaceutical. The reference substand sample solutions demonstrated smilar absarptiofile
by UV spectrometry analysis, and retention timagmfroximately 6.02 minutes in HPLC technique.

CONCLUSION

This study provides important information for theatjty control of tablets containg prasugrel anccharacterize
the reference substance of this compound. Thiscisnamon procedure especially to ensure identify umity of

secondary reference substance in validation propéssmaceutical analysis and equipment calibratitereover,

the methods performed in this work afford reliatdsults can be applied in laboratorial routine & &nalysis of
products containing this antiplatelet drug.

Acknowledgements
The authors wish to thank Coordenacéo de Aperfeieoéo de Pessoal de Nivel Superior (CAPES) and élloms
Nacional de Desenvolvimento Cientifico e TecnolodicNPq) for financial support.

REFERENCES

[1] DR Guerra; JE Tchengdvanc. Ther 2009,26, 999-1011.

[2] A Nusca; G.PattiCurr. Cardiol. Rep.2012,14,457- 467.

[3] GM Tan; YY Lam; BP YanCardiovasc. Therap2012,30, e167- €173.

[4] European Medicines Agency- EMERQ09 Assesment report for Effient. (Accessed Jan D26}.

[5] S Mathkar; S Kumar; A Bystol; K Olawoore; D MiR Markovich; A RustumJ. Pharm. Biomed. Anal2009
49, 627- 631.

[6] MA Oliveira; Ml Yoshida; ECL Gomes. Analise téica aplicada a farmacos e formulagfes farmaz@utna
industria farmacéutic®uimica Nova2011,34,1224- 1230.

[7] GD Watson. Pharmaceutical analysis: A textbfmkpharmacy students and pharmaceutical chen8stsond
ed. Churchill Livingstone, Londo2005.

[8] DL Pavia; GM Lampman, GS Kriz. Nuclear magoetesonance spectroscopy, In: Introduction to 8pscopy
— A guide for students of organic chemistry. Thedl Brooks/Cole, South Melbourr2Q01, pp. 138-156.

[9] The United States Pharmacopeia and Nationaimbtary- USP 37 - NF 322015 The United States
Pharmacopeial Convention, Inc.: Rockville, MD.

[10] Y Cui; Z Wang; X Chen; H Zhang; X Zhao; Y ZhdActa Pharm. Sin2012,33, 1395-1400.

[11] NA Farid; M Mcintosh; F Garofolo; E Wong; A 8fajch; M Kennedy; M Young; P Sarkar; K Kawabata; M
Takahashi; H Pandrapid. Commun. Mass. Spectrog00Q7 21, 169-179.

[12] O Lukram; M Zarapkar; CK Jha; S Parmar; KS BoypA HandeDrug Test. Anal.2011,4, 156-166.

[13] ER Wickremsinhe; Y Tian; KJ Ruterbories; EM darg; GJ Weerakkody; A Kurihara; NA Faridrug
Metab. Disp.2007,35, 917-921.

[14] FM Jena; BVVR Kumar; RK Viriyala; MM Annapurn&PS BishtPharmacie Globale2011,2, 01-03.

[15] AA Kumar; AA Kumar; DG SankalPharmanest2011, 2, 37—-39.

[16] SA Kumar; JVLN Rao; KJ Rani; SSSJ Madhuri; BSRPrasadInt. Res. J. Phar2013,4, 254-260.

[17] LA Lavanya; SJV. Kumar; PG. Swarupatern. J. Pharm. Pharm. Sck012,4, 280-281.

[18] C Rigobello; AT Barden; M SteppActa Sci. Health Sci2014 36, 235-241.

[19] MC Damle; TCR Borole; R Mehendre; KG BothataChem. Pharm. Re201Q 4, 907-913.

[20] BM Ishaq; KV Prakash; GK Mohad. Chem. Pharm. Re2011,3, 404—-409.

[21] AE Prabahar; NR Rao; KRS Sambasiva; PV KudaPharm. Res2011, 4, 980-982.

[22] RP Pulla; BS Sastry; YR Prasad; NA Rdpnt. J. Chem. Res2011,2, 34-36.

[23] RKR. Seerapu; RA Venkateswara; P Lavanya; Afar; KR Krishna; PVS Reddy. Pharm. Res2011 4,
3105-3107.

[24] | Srikanth; P Sharmila; KV Bharathi; M RajliL Naik; K NagarjunaJITPS.,2011, 2, 140-148.

[25] VJ Modi; PL Pingalelnter. J. Pharm. Bio. Sci2012 3, 292-298.

[26] SJ Parmar; BA Patel; AP Jaih.Chem. Pharm. Re2012 4, 3373-3376.

[27] V Jayaraman; SK Balaji; S Dixit; J Kadia. Inogped method for quantitative determination of pgael
hydrochloride. PCT Int. Appl2013 WO 2013024399 Al 20130221.

[28] C Rigobello; AT Barden; M SteppBie Pharmazie2015 70, 1-7.

292



Camila Rigobello and Martin Steppe J. Chem. Pharm. Res,, 2016, 8(2):285-293

[29] VK Ahirrao; CS Patil; SB Bembalkar; SB UbalBP Marathe; RB Nawale; MG Landge; RP Pav&ai.
Pharm.,2012,80, 379-391.

[30] DS Desai; BS Barmecha; SG Walotig. J. Pharm. Technol2012 4, 4711-4720.

[31] K Sahu; C Karthikeyan; NSHN Moorthy; P Trivedi Lig. Chromatogr. Relat. Technd2011,34, 1870-1884.
[32] RM Silverstein; FX Webster; DJ Kiemle. Spectretric identification of organic compounds. Sevesdh John
Wiley & Sons, New York2005

[33] AG Sandoz. New method for salt preparatiormopean Patent Specification n. EP 2 032 521 Bh28009
[34] E Pretsch; T Clerc; J Seibl; W Simon. Tablasapla elucidacion structural de compuestos organfor
metodos espectroscopicos. Second ed. Alhambra,itjd885

293



