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ABSTRACT

During the process development of valacyclovir hydrochloride (1), one
novel impurity wasdetected in HPLC analysis. Thisimpurity wasisolated,
synthesized and characterized as 2-[(2-amino-1,6-dihydro-6-oxo-9H-purin-
9-yl)methoxy] ethyl-N-(acetyl)-L-valinate (2), by *H NMR, IR and mass
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spectral data.

INTRODUCTION

Vaacyclovir HCI (1), isanactiveingredient and it
isvery important pharmaceutically active substance
widely used for thetreatment of herpeszoster, genital
herpesand cold sores (HerpesLabidis). Itiscurrently
availableinthemarket asantivira drug under thebrand
nameof Vatrex. Althoughthisdrugis15yearsold, ill
itismoreprescribed antivira drug®“.

Theanalysisof Valacylcovir HCI (1) bulk drug re-
veal ed the presence of novel impurity, whichwasupto
0.1%. Asper the stringent regul atory requirementsthe
impurity profile study hasto be carry out for any final
product to identify and characterize the unknownim-
purity that are present at alevel of >0.1%. This paper
describestheisolation and characterization of impurity
present inthe bulk drug of Vaacyclovir HCI (2).
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EXPERIMENTAL

Samples

Theinvestigated sampleswereobtained fromR& D
laboratory of Dr. Reddy’slaboratoriesLtd., IPDO, C-
block, Bachupally, Qutubullapur, Ranga Reddy Dist,
AndhraPradesh, India. Theimpurity-1 wassynthesized
from thesamelaboratory.

High performanceliquid chromatography
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A WatersModd Alliance 2690-separation module
equipped with a Waters 996-photo diode array UV
detector was used. The analysis was carried out on
Inertsil ODS 3V, 250x4.6x5u.[ GL sciences] with a
mobile phase cons sting of 3.4 g potassum dihydrogen
phosphate dissolved in 1000 ml water and adjusted
pH to 6.6 with triethylamine. Mobile phase-A consists
buffer and methanol in theratio of 90: 10 and Mobile
phase—B consistsbuffer, acetonitrile and methanol in
theratio of 50: 20: 30. Program gradient el ution (T/%B
=0/0, 2.5/0, 15/15, 30/45, 40/90, 55/90, 57/15, 60/0,
65/0) wasused with UV detection at 254 nm at aflow
rateof 1.0 ml /min. Thecolumntemperaturewasmain-
tained at ambient conditions. The datawasrecorded
using watersmillennium software.

NMR spectra scopy

The'H NMR wasrecorded on Varian 200 Gemini
spectrometer using TMS as internal standard and
DM SO-d6 assolvent.

M ass spectrometry

A mass spectrum wasrecorded on HPS989A mass
spectrometer. Thesamplewasintroduced with particle
beam interface using LC and reodyne injector. The
source manifold and quardrupol e temperatureswere
maintained at 250 and 100°C, respectively.

FT-IR spectroscopy

FT-IR aspectrum wasrecorded on Perkin-Elmer
model spectrum GX seriesFT-IR asKBr pellet.

RESULTSAND DISCUSSION

Anisocratic reverse phased solvent system was
used for theisolation of Impurity-1. All fractionsof Im-
purity-1wasisolated, concentrated and extracted with
chloroform, theisolated solid obtained from the con-
centrated fractionswas used to generate spectral data.
Thedetail of the elucidation of structureof thisImpu-
rity-1ispresentedinthefollowing sections.

Detection of impurity

Atypical LC-chromatogram of Vaacyclovir HCI
bulk drugwasrecorded using theLC—method. Thetar-
get impurity was marked as Impurity-1 and retention
timeand structureareshowninTABLE 1.

e * WYL
TABLE 1

S. Reten-

. . Nature
no.tion time

Compound Structure

o) 3\.

N NH ocess
1. 12 Impurity-1 HL\I\}]D: 2 P
H,N"™N N\\

o related
o7 B
(@]
N
Fﬂ\l\\l \> O CH3
N
Pd/Alumina, HN\H/O\/Ph
DMA
N (@]
Fﬂ\l\\l \> O CH3
N
HN- N O CHs
(2) NH,
Aceticacid‘
N
"j‘\\| S O CHs
N
H.N” N NG W CH,
HN_ _CH,
Impurity-1 \[]/
(@]

SCHEME 1: Synthetic schemeof N-acetyl impurity

I solation of impurity by preparativeHPLC

A Waters delta4000 preparative chromatography
system equi pped with Waters 2487 UV-Vis detector,
Fraction collector model Waters FCM-11 and Rheodyne
Injector Model 7725I with 1.0 ml loop was used. A
250x20 mm i.d column packed with Su Inertsil ODS
(GL sciences Inc. Japan) was employed for separa-
tion. The mobile phase consisted of 0.01 M
CH,COONH, (pH =3.5 with CH,COOH): CH.CN
inthe ration of 80:20 (v/v). Theflow rate was set at
10.0 mL/min. Detection wascarried out a 254 nm.
Originof impurity-1

During thedeprotection of (3) with Pd/Aluminain
dimethylacetamide(DMA) asasolvent medium afforded
(2) and DMA ishydrolyzed during the pH adjustment
of (2) with agueous HCI and further condensation of
aceticacidwith (2) yiddsimpurity-1. Thisimpurity-1
wasisolated detected in gradient HPL C method. The
same enriched from mother liquor and was character-
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ized asImpurity-1 by using of *H-NMR, IR and Mass REFERENCES
spectra data.
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