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ABSTRACT

Thisresearch is directed towards synthesis and characterization of process related impurity of Felodipine i.e.diethyl
4-(4-chlorophenyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (FI) in bulk and tablet formulation by UV,
IR and NMR techniques and its quantitationby UV spectrophotometric method development. The synthesis of (FI)
was carried out by Hantzch process using p-chlorobenzaldehyde, ethylacetoacetate in presence of ammonia and
methanol as catalyst. The preliminary evaluation was done on laboratory scale viz. melting point, TLC and
elemental analysis. The regression coefficient was found to be 0.999 and Relative Sandard Deviations were below
2%. The method was validated as per ICH guidelines and was found to be linear, precise, accurate, robust and
rugged.
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INTRODUCTION

Felodipine chemically is Ethyl methyl 4-(2,3-dictdphenyl)-2,6-dimethyl-1,4-dihydro-3,5-
pyridinedicarboxylatewith molecular formulad8;sCI,NO, and molecular weight 284.3 [1]. Felodipine is under
class of Calcium Channel Blocker used in the treatrmof myocardial infraction, heart failure [2, Bdlodipine
decreases arterial smooth muscle contractility suftsequent vasoconstriction by inhibiting the ixfaf calcium
ions through voltage-gated L-type calcium chanféls

UV Spectrophotometric method was developed usinthamel as solvent. The developed method was opihiz
and validated as per guidelines of Internationahf€®nce on Harmonization (ICH) According to ICHidplines
on impurities in new drug product, when the impui# less than 0.1% level it is not considered ¢onkcessary,
unless impurities found to be toxic or potent [5,6]
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Figure 1: Chemical structure of FI
MATERIALSAND METHODS

Chemicals
P-chlorobenzaldehyde (AR), Ethylacetoacetate (AR)monia (AR), Methanol (AR) were purchased from Mer
Chemicals, India.

Synthesis of Felodipine Impurity

The synthesis of Felodipine Impurity (FI) was oagriout by addition of 0.01 mole of p- chlorobenzhlgde,
0.02moles ethylacetoacetate, 3 ml ammonia, 15 nthamel and was refluxed for 8 hours. Then it wasled,
poured into 150 ml ice cold waterand stirred fandur. Then it was filtered, dried and recrystallizaiice using
methanol as solvent and weighed.
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Cl
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Figure2: Synthesisof FI

FT-IR
The IR spectrum was recorded using KBr press pdehnique by using Fourier Transform Infrared
Spectrophotometer Model No. 8400S SHIMADZU INC.
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NMR
The characterization of impurity was done by uditgR. The'H and**C NMR were reported by using CDGis
solvent.

uv

Deter mination of wavelength of maximum absor ption

Accurately weighed 10 mg of FI was transferred@6 inl volumetric flask and volume was made upto advith
methanol. The solution was scanned from 200 — 40@ondeterminémax.

Linearity and Range

The aliquots of stock solution of FI (0.2, 0.4,,0088, 1.0) were transferred to 10 ml volumetrasi and volume
was made up to 10 ml by methanol for making 2ppoprd, 6ppm, 8ppm and 10 ppm. The absorbance ofi@olut
was taken at 237 nm against methanol as a blank.

Precision
In intra-day precision, two repeated readings dfier hours were taken and % RSD was calculatedntér-day
precision two repeated measurement were made ondngecutive days and % RSD was calculated.

LOD and LOQ

Detection limit and Quantification limit was calet#d using formula
LOD= 3.3 x SD/ Slope

LOQ=10 x SD/Slope

Where, SD is calculated using values of y intere@btregression equations.
Robustness
Robustness was studied by changingscanning spéedSD and % RSD between the changed parameter was

calculated.

Ruggedness
Ruggedness was studied by changing analyst. Then8iD6 RSD between the changedanalysts was caldulate

Accuracy and Recovery

To ensure the accuracy, known amounts of pure 8086, 100%, and 150%) were added to the sampldi@olu

and these samples were reanalysed by the propastbdadrand also % recovery was determined.
RESULTSAND DISCUSSION

Physicochemical properties

Tableno 1: Physicochemical properties

Rf value

Molecular formula | Molecular weight | M.P°C | Benzene: Methano| % yield
(6:1 viv)

C1cH2:CINO, 363.5 136-140 0.64 75%

Thin layer chromatography (TLC)
Rf value = 0.64

IR data[6,7,8]
The major functional groups are primary amine, chland carbonyl groups. Obtained peaks in IR spettire as
follows.

IR (KBr) cm™: 3354.32 (NH- Stretch), 2958.90,3088.14 (C-H Artim&Stretch), 2899.11 (C-H Aliphatic

Stretch), 1695.49 (C=0), 1489.10 (C=C), 1375.284 Bend), 1174.69-1215.19 (C-O-C Stretch), 746.48/83
(Benzene ring Bend), 831.35 (CH out of plane bemdihpara-benzoid), (Substitution at para positbtenzene
ring)
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NMR data [6,8]

'H NMR (CDClj,

8 (ppm)= 4.945 (1H,NH of 1,4 dihydropyridine), 1&0H,CH; of 1,4 dihydropyridine), 4.021 (4H, GHoroton of
ester), 2.28 (6H,CHproton of ester), 6.120 (1H,CH of 1,4 dihydropimg&), 7.141 (2H,CH of chlorobenzene ring),
7.207 (2H,CH of chlorobenzene ring).

3C NMR (CDCly)

3 (ppm)=14.16 (2C,CHCarbon attached to GjH50.94 (2C,CH Carbon attached to GH 167.93 (2C, Carbonyl
carbon attached to 1,4-dihydropyridine ring), 19(3€,CH; Carbon attached to 1,4-dihydropyridine ring), 127.9
(2C,C=C of 1,4-dihydropyridine ring), 129.29 (2CC-of 1,4-dihydropyridine ring), 38.94 (1C, Carbohlg4-
dihydropyridine ring), 144.30 (6 Carbon of phenpky).

UV method development
UV Spectrum [7, 9, 10]
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Figure 3: UV spectrum of A- Felodipine, B- FI, C- Overlay of Felodipine and FI
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Tableno 2: Linearity

Concentration

Sr. no Absorbance
(ppm)
1 2 0.1191
2 4 0.1725
3 6 0.2726
4 8 0.3848
5 10 0.5078
6 12 0.5931
7 14 0.6787
8 16 0.7850
9 18 0.8973
1 -
y =0.0498x - 0.0075
0.3 1 R2=0.9966
0.8
0.7
0.6
0.5 ¢ Seriesl
0.4 - ——Linear (Series1)
0.3 -
0.2
014 @
0 T T T 1
0 5 10 15 20
Figure4: Calibration curve
Tableno 3: Intra-day Precision
Sr. no Concentration Absorbance SD %RSD
(ppm)
1 6 0.2969
2 6 0.2992
3 6 0.3077
4 6 0.2922 0.0065 2.0
5 6 0.3070
6 6 0.2913
7 6 0.3032
Tableno 4: Inter-day Precision
Sr. no Concentration Absorbance SD %RSD
i (ppm)
1 6 0.3462
2 6 0.3429
3 6 0.3512
4 6 0.3530 0.0026 0.77
5 6 0.3478
6 6 0.346
6 6 0.3454
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Table no 5: Ruggedness

S no Concentration | Absorbance | Absorbance sD sD %RSD | %RSD
) (ppm) 1 11 1 11 1 11
1 6 0.2986 0.2986
2 6 0.2972 0.2806
3 6 0.2854 0.2913 1.99
4 6 0.2961 0.2886 | 0.005425| 0.005809 1.84 '

5 6 0.2869 0.2901
6 6 0.2916 0.2954
7 6 0.2979 0.2955
Table no 6: Robustness
S no Concentration | Absorbance | Absorbance sD sD %RSD | %RSD
) (ppm) 1 11 1 11 1 11
1 6 0.3050 0.3099
2 6 0.3066 0.3105
3 6 0.2979 0.3123
4 6 0.2991 0.3085 | 0.003714| 0.0033 1.22 1.05
5 6 0.3056 0.3175
6 6 0.3059 0.3154
7 6 0.3070 0.3151

Tableno 7: Recovery

Per centage recovery o
50% | 100% | 15006 | € | SD | %RSD
1 Bulk 9569| 98.78] 99.327 97.98 195 1.99
2 Tablet 96.0 97.4 99.24 9756 1.63 1.6

Sr.no | Drug/ Formulation

=T

Method Validation

Linearity and Range

The given method was obtained in range of 2¢d8nl. The standard Calibration curve was obtaing@ibtting the
absorbance against its concentration measured7an28 The regression coefficient was found to 899.and
slope was found to be 0.0498

Intra-day and Inter-day Precision
The intra-day and inter-day precision study of tteveloped method confirmed adequate sample stalitit
method reliability where all the Relative StandBxeViations were below 2%.

Ruggedness
The method was performed by changing analyst aadhtbthod was found to be rugged with standard tiemia
0.005808 and relative standard deviation 1.99%.

Robustness
The robustness was performed by change in scaspiegdand method was robust with standard deviati@®33
and relative standard deviation 1.05%.

LOD and LOQ
The LOD 0.2650and LOQ 0.8835ensures that the mathabre sensitive and selective.

Accuracy and Recovery
The results within the range 96.00-99.00 ensuracanrate method.

CONCLUSION

The synthesis of a process-related impurity of @ipioe was successfully carried out by suitable ttegtic
procedure. Its characterization was carried outf)y'H NMR and*3*C NMR. The result and statistical data states
that the UV spectrophotometric method was foundédinear, precise, robust, rugged and accuratgeadCH
guidelines.
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