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ABSTRACT KEYWORDS
A sensitive and simple GC method was developed for the separation and Gas chromatography;
quantification of related impuritiesin 4-(trifluoromethoxy Aniline) (4-TFMA), Riluzole;
which is a key intermediate of Riluzole. The analysis was performed by Analytical method validation;
using FI D detector and AT-210, 30 meters, 0.53 mminternal diameter and 1.0 Quantification;
um GC capillary column with 3.0 psi pressure. In 4-TFMA, two more posi- Positiond isomer.

tional isomerslike 3-TFMA and 2-TFMA were possible impurities, at the
same time, its intermediate nitro compound also contains three positional
isomers, like 2-nitro, 3-nitro and 4-nitro, also there is a possibility of two
moreintermediatesliketrifluoromethoxy benzene (TMB) and a so its start-
ing material anisole asanimpurities. A single analytical method was devel -
oped for the separation of all theses impurities including six positional
isomerswith the quantitation and detection limits of lessthan 4ug mL*and
0.8ug mL-* respectively. The Analytical method was validated as per ICH.
© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION that Riluzoleinhibitstherelease of glutamateand |-as-
partatefrom nerveterminas, modulatesthe N-methyl-
Riluzole(Figure 1), 2-amino-6-trifluoromethoxy-  d-aspartate (NMDA) ionotropic receptors and stabi-

benzothiazole, isan anti-glutamatergic agent, whichwas N

found to be protectivein severd model s of neurodege- _@: \>_NH2
nerativediseasesincluding amyotrophiclateral sclero- FsCO s
Ss(ALS)™, multiplesclerosis(MS)3, Parkinson’s dis- Figurel: Riluzole
eae (PD)®, andischemid®. Riluzolewas demonstrated

to modul ate the anti-glutamatergic activity through HZN_Q_OCFS

ol utamate:and sodium receptors. Several studiesshowed Figure2: 4-Trifluormethoxy aniline
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Figure4 : Typical GC chromatogram of 4-TFMA and its
related compounds

lizesthe voltage-dependent sodium channelsin myeli-
nated fiberg®. Duetoitsinteresting pharmacol ogy prop-
ertiesand potentid thergpeutic applications, asengtive
and smpleanalytica method for the quantification of
impuritiesinitskey intermediate, 4-(trifluoromethoxy
aniline) (4-TFEMA) (Figure2) could beessentid . Asfar
asour knowledge, thereisno and ytical method to sepa-
rateand quantify al theseimpuritiesin4-TFMA. How-
ever, someof theana ytical methodsdescribesthe de-
termination of Riluzolein human plasmaand urine by
using HPL.C® or coupled with tandem mass spectrom-
etry!”,

Accordingly, theaim of the present study wasto
develop an analytica method that can beableto sepa-
rate and quantify the rel ates substanceslike possible
positiond isomersof Trifluormethoxy aniline(3-TFMA

TABLE 1: Sensitivity

Limit of Limit of
No. compound  duantitation  detection
(ng mL™) (ng mL™)
1 4-TFMA 25 0.5
2 3-TFMA 25 0.5
3 2-TFMA 25 0.5
4 4-Nitro 4.0 0.8
5 3-Nitro 3.0 0.6
6 2-Nitro 35 0.7
7 TMB 15 0.3
8 Anisole 1.0 0.2
TABLE 2: Robustness
SNo. Parameter Variation R?rsglMutAog bset¥v§|(e/ln A4
3.0 psi (Assuch) 2.06
1 Flow 2.8 ps 2.06
3.2ps 2.03
50°C (As such) 2.06
2 fg’}fg‘a‘tﬁ’g 45°C 2.05
55°C 2.01

and 2-TFMA), three positional isomers of Trifluo-
rmethoxy nitro benzene (4-nitro, 3-nitro and 2-nitro),
Intermediate, Trifluorometoxy benzene and starting
materid, Anisolein 4-trifluormethoxy aniline. Hence,
the presence of these positional isomersin key inter-
mediateof Riluzolewascarried over dl theway tofind
andresultsintheformation of impuritieslike positiona
isomers of Drug substance. And also to validate the
method as per ICHE9,

EXPERIMENTAL

Chemicals

Samples of 4-TFMA its impurities namely, 2-
TFMA, 3-TFMA, 2-nitro, 3-nitro, 4-nitro, TMB and
Anisolefrom SgmarAldrich. Thestructuresand chemi-
ca namesof impurities, showninfigure 3. Chromatog-
raphy grade methanol from Merck, Darmstadt, Ger-

many.
I ngrumentation

The GC system, used for method devel opment and
validation of the developed analytical method was

Agilent Technol ogies6890N Network GC systemwith
7386 seriesauto sampler. Theoutput signa wasmoni-
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tored and processed using Chemstation software on
Pentium Computer (Digital Equipment Co).

Chromatogr aphicconditions

The chromatographic column used wasAT-210,
30 meters, 0.53mminterna diameter and 1.0 um from
LCGC. Heliumwas used ascarrier gasat aconstant
flow of 3.0psi. A flameionization detector (FID) was
used for detection of impurities. TheHydrogen, air and
makeup flowswerekept at 40, 450 and 30 mL min™?,
respectively. The detector temperature was set at
260 °C. The GC column oven was programmed as ini-
tially 50°C, thenraised to 125°C at therate of 3°C per
minute, and hold at 125°C for 5 minutes and then, railed
to 230°C at the rate of 45°C per minute and hold at
230°C for 5 minutes. The inlet temperature was kept at
200°C. Thesampleswereinjected inasplit mode 1:5
withal.0 uL of injection volume.

Prepar ation of solutions

A solution of 4-TFMA (50 mg mL ) was prepared
by dissolving appropriateamount in thediluent. A stock
solution of impurities(mixtureof 2-TFMA, 3-TFMA,
2-nitro, 3-nitro, 4-nitro, TMB and Anisole) were pre-
pared at concentration of 500 ugmL™2.

RESULTSAND DISCUSSION

M ethod development and Optimization of Chro-
matogr aphic conditions

The primary target of thiswork wasto develop an
analytical method, which could separateall theabove
mentioned 7 impuritiesincluding six pogitiond isomers
insnglemethod and it can bequantifiableat lower lev-
els. Initidly, tried with HPLC methods, using UV de-
tector found that the wavel ength maximafor some of
theimpuritiesand starting material werearound 200
nm. So, Baselinenoisewas moreat lower wavelength
rangesand to get optimum limit of quantification and
detection, we switched over to GC techniquefor de-
velopment.

The optimized chromatographic conditionsby us-
ing Gas Chromatograph were, AT-210, 30 meters, 0.53
mminterna diameter and 1.0 pm from LC-GC. Helium
was used as carrier gasat aconstant flow of 3.0psi. A
flameionization detector (FID) was used for detection
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of impurities. The GC column oven was programmed
asinitially 50°C, then raised to 125°C at the rate of
3°C per minute, and hold at 125°C for 5 minutes and
then, railed to 230°C at the rate of 45°C per minute
and hold at 230°C for 5 minutes. The inlet temperature
was kept at 200°C.

Inthe aboveoptimized chromatographic conditions
of Gaschromatography 4-TFMA andiit’s related 7 im-
puritieswel | resolved with aresol ution of morethan 2.0
and thetypicd retentiontimesof 4-TFMA, 2-TFMA,
3-TFMA, 2-nitro, 3-nitro, 4-nitro, TMB and starting
material Anisole were 14.9, 10.8, 14.6, 20.6, 19.0,
19.8, 4.2 and 7.6 minutesrespectively. (Figure4).

Sengitivity

The lowest LOD and the LOQ were determined
based on signa-to-noiseratiosusing anaytica responses
of 3 and 10 timesthe background noise, respectively

TheLimit of detectionand quantificationfor dl the 7im-
puritiesdongwith4-TFMA weregivenin TABLE 1.

Linearity

To establishtheLinearity of themethod, cdibration
solutions were prepared from the stock solution of 7
impurities, concentration rangesfrom LOQto 1125 ug

mLt. Thecorrelation coefficient, dopeand Y-intercept
of thecalibration curvewere cal cul ated.
Precision

Therepesatability (intra-day) and theintermediate
precision (inter-day) of the method was evaluated by
the determination of pesk areapercentageRSD of dl 7
impuritiesfor six replicateinjectionsof spiked sample
at thelevelsof LOQ and 750 ug mL%. Theintermedi-
ate precision (Ruggedness) of the method wasevalu-
ated by different anayst using different column and dif-
ferentinstrument inthe samelaboratory.

Accuracy

Accuracy of the method was demonstrated at the
four different concentration levelsintriplicate. Theandy-
siswascarried out at the concentration levelsof LOQ,
375 ug mL?, 750 ug mL* and 1125 ug mL2. The
percentage recoverieswerein between 96 and 104.

Robustness

The Robustnessof themethod wasstudied by vary-
ing number of method parameter. Theexperimenta con-
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ditionsweredeliberately varied in order to determine
theimpact onresolution of critica pair of 4-TFMA and
3-TFMA.. Theflow rate on resol ution was studied by
varying theflow rate by+0.2 psi. The temperature ef-
fect was studiesby varying initial temperature of col-
umnoven=+5°C. No significant change observed in the
resolution between thecritical pair. Detailsof there-
sultsobtained arelistedin TABLE 2.

CONCLUSION

A sensitive, simple, precise, accurate and robust
GC method was devel oped and established the Limit
of quantification and Limit of detection of all theimpu-
rities. And also validated the devel oped method as per
ICH. Hence, thismethod can be usedin quality control
|aboratoriesfor theroutineanaysis.
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