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ABSTRACT

A chiral liquid chromatographic method was developed for the enantio-
meric separation of B-amino-B-(4-bromophenyl) propionic acid using do-
nor-acceptor (Pirkle) column. The enantiomers of B-amino-p-(4-
bromophenyl) propionic acid wereresolved on a250x4.6 mm(R, R) Whelk-
01 column, with 5um particle size, which was accompanied with a1 cm
long guard column. The mobile phase used for the separation was n-
hexane, ethanal, tri fluoro acetic acid, i o propyl aming(95:05:0.1:0.025). The
resol ution between the enantiomers was found >2.5. The presence of iso
propyl aminein the mobile phase was played animportant rolein enhanc-
ing chromatographic efficiency and the resolution between the enanti-
omers. The developed method was extensively validated and proved to
be robust. The limit of detection(LOD) for(R) and(S)-p-amino-p-(4-
bromophenyl) propionic acid enantiomers are 0.3 and 0.3ug/ml respec-
tively. The limit of quantification (LOQ) for (R) and (S)-p-amino-f-(4-
bromopheny!) propionic acid enantiomersare 1 and 1ug/ ml respectively.
© 2007 Trade Sciencelnc. - INDIA
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INTRODUCTION

The past decade has seen agrowinginterestin 3-
amino acidswhich arerelevant intermediatesfor the
synthes sof compoundsof pharmaceuticd interest and
aremain congtituents of natural productssuch asalka
loids, peptides and 3-lactam antibioticg®3,

[3-amino--(4-bromophenyl) propionic acid, af3-
amino acid hasrecently attracted increesing atention due
tothar sgnificant pharmacol ogical properties. Duetoits
chird centre, the B-amino--(4-bromophenyl) propionic

acid exitsasamixtureof (R) and (S) enantiomerg.
Enantiomersof racemic compoundsoftendifferin
pharmacokinetic behaviour or pharmacol ogicd action.
In recent years, research hasbeenintensified to under-
stand the aspects of the mol ecular mechanism for ste-
reo selectivebiologicd activitiesof thechira molecules.
Thedevelopment of ana ytical methodsfor the quanti-
tativeandysisof chird materid sand for theassessment
of enantiomeric purity isextremely chalenging dueto
the enantiomers possesvirtualy identical properties.
Recently, much work hasbeen reported describing the
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useof chird gationary phase, inconjunctionwithHPLC,
asaway to separate and thereby individua ly quantitate
the enantiomers of enantiomeric pair .

A HPLC method wasreported intheliteraturefor
the enantiomeric separation of recemic -amino-B-(4-
bromophenyl) propionic acid using non-commercial
chird column andtheruntimeof themethod was about
50mini*-38, The present research work focused on the
devel opment of achirad HPLC method for the determi-
nation of enantiomeric purity of p-amino-p-(4-
bromophenyl) propionicacidusingvariouschird HPLC
columns. Good resol ution between R and Senantiomers
was observed in(R,R) Whelk-01 chiral HPLC col-
umn™. Inthe devel oped method, theenantiomersof -
amino-f-(4-bromophenyl) propionic acid werewell
resolved with aresolution!” of greater than2.5andim-
purity 4-bromo cinnamic acid waswell resolved from
enantiomers, within 35minruntimeusingasimplenor-
ma phasesystem containing n-hexane, ethanal, tri fluoro
acetic acid (TFA) and iso propyl amine. This paper
dealswith the method devel opment and validation of
the devel oped method.

EXPERIMENTAL

Chemicalsand reagents

Samplesof racemic, (R) enantiomer mentionedin
figure 1 and(S) enantiomer of B-amino-f-(4-bromo
phenyl) propionic acid werereceived from processre-
search department of Custom Pharmaceutical Services,
a business unit of Dr.Reddy’s Laboratories Ltd,
Hyderabad, India. Theimpurity 4-bromo cinnamicacid
mentioned in figure 2 was purchased from Aldrich,
Steinheim, Germany. HPL C grade n-hexanewas pur-
chased from qualigensfinechemicas(Mumbai, India),
iso propyl acohol (IPA) was purchased from Ranbaxy
Fine Chemicds(New Delhi, India), Andytical Reagent
grade ethanol waspurchased from Changshu Yangyuan
chemica (China) and tri fluoro aceticacid(TFA) extra
purewas purchased from A cross Organics(New Jer-
sey, USA). Iso propyl amine was purchased from
LOBA ChemiePvt Ltd(Mumbai, India).

I nstrumentation

Thetwo LC system, used for method devel opment
andvdidationwasfrom (i) Waters(Milford, USA) and
consisted of 515 HPLC pump, 717 plusAuto sampler,
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Figurel : Chemical structure of (R)-B-amino-B-
(4-bromophenyl) propionicacid and 4-bromocinnamicacid

W2996 Photo DiodeArray detector(PDA). Theout-
put signa was monitored and processed using millen-
nium 32-chromatography manager software(\Waters) on
Pentium computer(Digital Equipment Co.). (ii) The
Agilent 1100 series(Agilent Technologies Inc.,Palo
Alto,CA, USA). Theoutput signa was monitored and
processed using chemstation software Rev.A.09.01
[1206] on pentium computer(Digita equipment co.).
Theanaytica columnsused were 50x4.0mm pro-
tein based Chird-HSA columnwith Smm particlesize
from chromtech(Cheshire, UK) and 250x4.6mm Pirkle
co-vaent(R, R) Whelk-01 column with Sum particle
szefromRegis(lllinoss, U.SA).

Samplepreparation

The stock solutions of racemic, (R) and(S) enanti-
omersof B-amino-f-(4-bromophenyl) propionic acid
were prepared separately by dissolving the appropri-
ate amounts of the substancesin diluent. The target
analyte concentration wasfixed as1.0 mg/ml.

RESULTSAND DISCUSSION

Optimization of thechromatographic separ ation

Thecolumn, mobilephasesdectivity, effect of TFA,
isopropyl amineand column temperatureon resolution
and retention were studied for optimizingthe LC con-
ditionsfor separation of 3-amino-B-(4-bromophenyl)
propionic acid enantiomers. Two different stationary
phases Chiral HSA (Human serum abumin) and(R, R)
Whelk-01(Donor-Acceptor column) wereeva uated for
enantiomeric separation and(R, R) Whelk-01 wasfound
to be suitable for the separation of 3-amino-f3-(4-
bromophenyl) propionic acid enantiomers. The effect
of IPA and ethanol on enantiomers separation wasstud-
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(c) 0.5% of (S)-enantiomer spiked with (R)-enantiomer

Figure2: Typical HPL C chromatograms(a) Racemic HPL C chromatogram(b) System suitability chromatogram (c)

0.5% of (S)-enantiomer spiked with (R)-enantiomer

ied on(R, R) Whelk-01 column and observed that the
enantiomerswerewe | separated on (R, R) Whelk-01
using ethanol when compared with IPA. Isopropyl
amine added to the mobile phaseto minimize peek tail-
ing and increase the resol ution between enantiomers.
TFA added to the mobile phaseto have good retention
of enantiomers.

TABLE 1 summarizestheresultsof column and
mobile phasesdectivity.

Optimized chromatogr aphic conditions

Chromatographic separationswereachievedon (R,
R) Whelk-01 chird column using themohbile phase con-

tainsthemixtureof n-hexane, ethanol, TFA, iso propyl
amine(95:05:0.1:0.025). Thesampleconcentrationwas
1.0mg/ml indiluent(Ethanol: TFA 100:1). Theduent was
monitored at awavel ength of 225nm and theinjection
volumewas 10ul. Thetota analysistimefor eachrun
was35min. Thetypicd retentiontimesof R and Senan-
tiomersof 3-amino-f3-(4-bromophenyl) propionicacid
wereagpproximately 18.0 and 22.5min respectively. The
racemic chromatogramisshowninfigure2.

Method validation
System suitability
The solution of racemic(5ug/ml) used asasystem
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TABLE 1: Resultsof column and mobilephase selectivity

Experimental conditions

Separ ation results

Column temg:e?lz;rLTrZ(OC) (I;/Il?mrln:r?'f% M obile phase composition Rs Tailing factor (T)
HSA 8 0.3 0.01M KH,PO4pH=6.1 <25 (R)-26, (9-5.0
n-hexane:ethanol: TFA
(R, R) Whelk-01 25 1.0 (90:10:0.1v/VA) <20 (R)-19,(9-22
: n-hexane: | PA:TFA:iso propyl amine ) )
(R, R) Whelk-01 25 1.0 (90:10:0.1:0.025 vIviviv) <20 (R)-2.0,(9-20
n-hexane:ethanol: TFA:iso propyl amine
(R, R) Whelk-01 25 1.0 (90: 10:0.1:0.025 VIVIVIV) <25 (R)-1.0,(9-10
(R, R) Whelk-01 o5 10 n-hexane:ethanol: TFA:iso propyl amine 525 (R)-10, (-10

(95: 05:0.1:0.025 v/viviv)

TABLE 2: Resultsof (a) System suitability (b) Precision (c)
Recovery

(a) Resultsof system suitability

_ R_etention Capacity Resolution(Rs) by
Enantiomer time (tR) factor (K) tangent
inmin method(USP)
(R 18.0 4.2
(S 225 55 2.8
(b) Resultsof precision
Enantiomer RSD of peak area (%)
System precision  Method precision
(R 0.7 53
(9 0.9 15
(c) Recovery results of (S) and (R) enantiomer
Enanti dded Recovered %
nantiomer A (no) (ug) (1=3)  Recovery
2.498 2.503 100.2
R 4,996 5.071 101.5
7.494 7.487 99.9
2.506 2.451 97.8
(9 5.012 4.897 97.7
7.518 7.465 99.3

n=No.of determinations

suitability solution. The systemwasdeemed to be suit-
able if resolution between the two B-amino-3-(4-
bromaophenyl) propionic acid enantiomersis>2.5. The
typical retention timesof R and S enantiomers of 3-
amino-3-(4-bromophenyl) propionic acid were ap-
proximately 18.0 and 22.5min. The system suitability
resultsweregivenin TABLE 2 and the system suitabil -
ity chromatogramisshowninfigure2.

Specificity

The solution contai ning racemic (3-amino-f-(4-
bromophenyl) propionic acid and 4-bromo cinnamic
acid was injected and checked the peak purity of R

and Senantiomersusing PDA detector and found both
the peaksare pure.

Precision

Theprecisionof ananaytical procedure expresses
the closeness of agreement between aseries of mea-
surementsfrom multiple sampling of the same homog-
enous sample under prescribed conditiong®*3. The
system and method precision for(S) enantiomer was
checked by spiking 0.5% of (S)-enantiomer in(R)-enan-
tiomer sampleand viceversa. Theresultsof precision
waspresentedin TABLE 2.

Linearity

Thelinearity of anandytica procedureisitsability
(within agivenrange) to obtain test resultswhich are
directly proportional to the concentration of theanayte
inthe®13. Thelinearity wasestablished for both(R) and
(S)-enantiomers from LOQ(0.1%) to 200% of the
specified level (1.0mg/ml). Thedatawere subjected to
datistica andysisusngalinear regressionlesst squares
method. Thecalibration curveswerefoundto belinear
with correl ation coefficientsr>0.99.

L imit of detection and limit of quantification

Thelimit of detection representsthe concentration
of analytethat would yield asignal to noiseratio of 3%
3, Limit of detection for both (R) and (S) enantiomers
werefound to be 300ng/ml for 10ul injection volume.
Thelimit of quantification representsthe concentration
of analytethat would yield asignal toratio of 108131,
Limit of quantification for both(R) and (S) enantiomers
werefound to be 900ng/ml for 10ul injection volume.

Accuracy

To evaluatethe accuracy of the proposed method,
recovery tests were carried out with (R) and (S)-B-
amino--(4-bromophenyl) propionic acid samples.
Recovery tests were performed by adding known
amounts of (S)-enantiomer standard solutionsto the
(R)-enantiomer sampleand viceversa. Therecovery
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resultsaredemonstrated that thismethod can be satis-
factorily usedfor the determination of (R) and (S)-enan-
tiomers. Theresultsof thedatisticd evauaionareshown
inTABLE 2. Thechromatogram of 0.5% of (S)-enan-
tiomer spiked with(R)-enantiomer isshowninfigure2.

Solution stability

Solution stability waschecked for (R)-3-amino-f3-
(4-bromophenyl) propionic acid (1.0 mg/ml) by spik-
ing 0.5% of (S)- enantiomer. Content of (S)-enanti-
omer was determined for every six-hour interval and
compared with fresnly prepared solution. Novariation
was observed in the content of (S)- enantiomer during
the study period and it wasindicated that the (R)-3-
amino-fB-(4-bromophenyl) propionic acid sample so-
lution prepared in diluent wasfound to bestable up to
24h. Solution stability also checked for (S)-p-amino-
B3-(4-bromophenyl) propionic acid (1.0mg/mL 1) by
spiking 0.5% of (R)-enantiomer. Content of R)- enan-
tiomer wasdetermined for every six-hour interval and
compared with fresnly prepared solution. Novariaion
was observed in the content of (R)-enantiomer during
the study period and it was indicated that the(S)-3-
amino-fB-(4-bromophenyl) propionic acid sample so-
lution prepared in diluent wasfound to bestableup to
24h.

Robustness

Robustness of the method was checked by making
small deliberate changein the operating parameters.
Variation of 1% ethanol did not affect theresolution but
retentionswerefound to be changed. Theeffect of tem-
perature has been studied by analyzing the racemic
sample at 25°C+5°C. The resolution remained still
above 3.0. Theeffect of flow ratewas studied by ana-
lyzing thesamplewith 0.8 and 1.2ml/min. Inboth cases
resolution above 3.0.

DISCUSSION

A simpleand accurate normal phase chira HPLC
method wasdescribed for theenantiomeric purity evau-
ation of 3-amino-f-(4-bromophenyl) propionic acid.
(R, R) Whelk-01, “hybrid” pi-electron acceptor- do-
nor chiral stationary phasewasfound to be specificfor
the enantiomeric separation of -amino-3-(4-
bromophenyl) propionic acid. The method was com-
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pletely validated showing satisfactory datafor all the
method validation parameterstested.
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