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QUANTITATIVE PMR SPFCTFOLCGPY 0OF DRUGS IN PHARMACEUTICAL FCRMS,
DETERMINAT :ON OF FFENFIUEAMINE, DIETKRYLFRCITCN, MFTHYLDOPA AND
£=ACETOXY~4-TRIFLUOROMETHYLEENZOIC ACID.

KEYWORDS: Quantitative lh MMk spectroscopy; fenfluramine FCI, die-
thvlpropion HC1l, methyldopa, -zcetoxy-4-trifluorome-

thyltenzoic acid in pharmaceutical dosape forms.

A. Mazzeo Farina, M.A. Ilorio and A, Doldo
Tatcratory of Pharmaceutical Chemistry, Istitute Superiore di

Sanita, 00161 Rome, Ttaly

ABSTRACT

The PMR tecluiique wes epplied to the quantitative anulysis of
some drugs, fenfluramine HCl, diethvlprcpion HC1, methyldopa and
c~acetoxy-4-trifluoromethylterzoic acid in pharmaceutical forims.

The proposed metheds erteils a minimum of procedural steps
for the extraction cf the active ingrediente and it is based on
the integration of selected proton resonances of the analvte and

the internal standard.

INTRODUCTION

From the rumber of relevant papers in the last {ew years,
there is evidence cf ar increasing interest in the use of IH NMR
spectroscopyv for the quantitaticr of pharmaceuticals and, in some
cases, for the detection (together with chemical identification)
of impurities in pharmaceuticals (1-7).

The cuantitative analysis cof B -adrenergic blocking agents by

‘H NMR spectroscopy has been the ohject of our first paper (8).
455
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The present work describes a quantitative method for the evalua-
tion of some drugs in pharmaceutical formulations by IH FMF (Table
1), DPetails of the extraction procedures cf the active ingredients
from tablets or capsules, the proposed internal standard and the
selected region of the spectra for integration are also reported,
Wher. peesible the determinations were carried out in non-deutera-
ted sclvents.

Fenfluramine.HC1l and diethylpropion.HCl are anorexigenic dru-
g8, used as adjunct to diet in the management of obesity. Both ere
conrercinlly available in the form of tablets or capsules. The B.
P. 1973 (9) describes a GLC method for the assav cf fenfluramine
HC1 in tablets. Other CIC (10) or spectrophotometric (!} (cole-
rimetric) procedures were used for the determination of the drug
in plasma or pharmaceutical dosape ferms, GLC (12-13) and a phcte-
turbidimetric method (14) have been also described for the deter-
mination of diethylpropicn. Proton and ]3C NMR (l5) spectroscupic
methods were reported for the identificatior. c¢f drugs of similar
appearance frcm controlled substances as diethylpropicn ard others
anorexigenic drugs. HPLC (16-17), spectrophotorctrie (18-23),
titrinetric (24-27) and anodic voltametry {(28) methods were de-
veloped for the determinatiun of methyldopa, an antihypertencive

agent, in pharmaceutical formulations.

EXPERIMENTAL

Materials. All reference substances and non-deutera~ed solvents
were cf analytical grade purity. Deuterated chloroform and deute-
rium oxide, of 997 and 99,757 of isotope purity respectively, were
purchased from Merck.

When chloroform was used for recording the spectra, it was
wached with water (5x5 ml for 100 ml of chloroform) to remove the
ethanol contained as stabilizer, aund then dried over sodium
sulphate. In this way, the lH NMR spectrum of the solvent alomne
(spectrum amplitude 500, RFP 0,05) did not show the presence of

ethanol.
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H KMR cpectra: The spectra vwere vecorded in the establishea sol-
vent (Table L), in 5 mm tubee, with a 60 MHz Varian T-60 continous
wave spectrometer. All precsvtions to assure accuracy of integra-
tivn were taken, including high signal-to precise ratio, correct
phasing, adjustmert of magnetic field homogeneity and spin rate,
so that spluning side bands were minimized in the cperating region
and might be neglected., The analytical signals were integrated
four times and the values averaged. This operation was repested at
different integral amplitudes.

When pyridine, chloroform or deutercchloroform were used as
solvents the § scale vas referenced to TMS, in D20 to DSS, adju-
sted tc C ppm. The average integral values cf at least 4 replica-
tes were used to calculate the quantity of drug under study usirg

the following equation:

mg ¥ - Ix . E‘"x . "8 std . average tablet welght

tablet Istd Ehstd mg powder

where Ix = avercge integral value of substance under study; Istd =

average Iintegral value for internal standard; wa and Ewstd

equivalent weight of component and interral standard respectively.

Extraction procedures:

Fenfluramine.HCl. Ten tablets were weighed and finely powdered. A

nortion of powder, equivalent tc 60 mg of fenfluramine.HCl, was
accurately weighed into a 50 ml Erlenmever fleek, 30 ml methanol
was added and the mixture shaken for 30 min, After that, 5 ml of
0.05N methanolic solution of AgNO3 (equivalent amount plus 1-27
excess for neutralization of the hydiochloric salt) was added, the
mixture shaken for 2 min and then left standing for 10 min., After
addition of acetanilide (ca 60 mg, accurately weighed) as irternal
standard, the ecvspension was filtered quantitatively under low

pressure, thrcugh a pad of Celite, and the solution was taken to



04: 05 30 January 2011

Downl oaded At:

QUANTITATIVE PMR SPECTROSCOPY OF DRUGS 459

dryness on a rotavapur, The residue was dried under vacuum (30 “C,
2 h) and then dissolved in 1 rl of pyridine. About 0.5 ml of this
solution was transferred into a 5 mm NMR tute ard the spectrum was
measured. Four or mnore independent experiments were carried out
for each pharmaceutical tormulation, In a similar wav, &t Jeast
or.ce, or in parallel if necessary, a sample was prepared without
addition of internal standard to verity the baseline of the spec~
trum in the region of analytical interest for the interral cstan-

dard.

Diethylrrepion.HC1l (amfepramone.HCl). The amourt cf powcered

teklets equivalent to 50 mg of amfepramone.HCl (two tablets) was
suspended in 20 ml of chloroform. Atfter addition of few drops of
concentrated ammonia (alkaline pH) the mixture was occasicrally
shaken fcr 20 min, dried over sodium sulphate and tiltered through
a cotton pledget. The filtrate was concentrated tc dryness under
vacuum. The residue dissclved in 0.5 ml of CDCl3 was uced for the
spectrum.

The concentratiern of the drug was established by reference to
a calibration curve constructed by pletting integral values aga-
inst known amounts of diethylpreninn fat least 3 concentrations)
selected in the range of the expected concentration of the drug.
The registration of the related spectra shculd be carried out con-
secutively with the instrument set at the same parameters.

A pure sample of diethylpropion was obtained by extractiocn
with chloroform of 10-20 powdered tablets suspended 1in adguvecus
ammonia. The organic extract was dried cver sodium sulphate, fil-
tered through a cotton pledget and concentrated under vacuum to
leave an oil which was ¢istilled 1in a ball tube oven at !C) - 110
°C, 0.0l mm Hg (TLC, CHC1,-CH_CB-NH,OH (95:5:0.5), RF 0.74, visua-

3 3 4
lization with UV (long wavelenght) and Dragendorff's reagent).

Methyldopa. Ten tablets were weighed and finely powdered. A pcr-

tion of powder equivalent tc 25C mg of anhydrous methyldopa was
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accurately weighed into a 100 ml Erlenmeyer flask, 50 ml of water
was added and the mixture shaken for 30 min., The suspension was
tiltered under low vacuum through a pad bf Celite and the solu-
tion, after the additicn cf few drops of 6N HCl, was concentrated
on a rotavapor to dryness. To the residue dissolved ir 5 ml of
water, was added sodium acetate trihydrate (ca 140 mg, accurately
weighed) as internal standard and 0.5 ml of this sclution used for
the spectrum.

The methyldopa content in tablets was also determined hy
using a calibration curve obtained by plotting integral heights
ageinet three concentrations of methyldopa, one corresponding to
50 mg (calculated on anhydrous basis) and the other twc tc *35%
of the theoretical valuve In D20-DC1 (9:1).

2-Acetoxy-4—trifluoromethylbenzoic acid (Trifusal). To aboul €C mg

of powder, from the mixed content of ten capsules (with no other
ingredient or excipient) ca 37 mg of vanillin, as internal stan-
agard, was added. The mixture was dissolved in 1l ml of CDCl, and

3
0.5 ml of this selution used for the spectrum.

UV spectroscopy. Absorbance values were measured in 1 cm silica

quartz cells, usirg a Perkin Elmer 402 UV-Visible recording spec-
trophotometer,

The amount of powder correspondirg to 60 mg of fenfluramine
HC1, was transferred te 1CC nl volumetric flask. After addition of
water (50 ml), the flask was shaken for 30 min and ther taken to
volume, The sclution was filtered and diluted tc cbtain solutions
whose absorbance was measurea at 264 nm, Concentratious werc read
through a calibration curve (abs, vs. conc.) obtained from water
scluotions of pure fenfluramine.HCl, from 5 to 30 mg %7 (w/v):
y = 0,02x + 0.02; n = 5; r = 0.999.

Diethylpropion.HCl was extracted as base from tablets or
capsules, An amount of powder corresponding to about 50 mg of drug

was susperded in water, sonicated for 15 min and filtered quanti-
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tatively., The filtrate was alkalinized with ammonia and extracted
with ether. The organic phase was concentrated to dryness on a ro-
tavapor and the residue was dissolved in metterncl and diluted to
obtain solutions containing 1.0-1.5 mgZ (w/v). The concentration
was read through a calibratior cvrve cbtaiued by plotting the ab-
sorbance at 242 nm against concentrations (0.5 to 2 mg? w/v) of
pure dietbhylrrepfcn dissolved in methanol: y = 0.056x; n = 43
r = 0,999,

The amount ¢f powdered tablets, equivalent tc 250 mg of any-
drous methyldopa (282 mg sesquihydrate), was transferred to 500 ml
volumetric flask. After the addition of water (350 ml), the fleck
was shaken for some min, and then taken to volume. After standing
fer 30 pinutes, the clear solution was diluted to obtain concen~
trations or 2.5 and 5 mg 7 (w/v) whose absorbance was measured
(N nax 282 nm). Solutiontc cf pure methyldopa in water, containing
from 0.5 to 5 mg % (w/v), were used tec construct a calibration

curve: y = 0,11x + 0.0l n = 5; r = C.G9¢,

Pctentiometric titration. An automatic potentiometric titrator

(Metrohm, Titreprecessor E 636) with a combined glass electrode
was used to perform potentiometric determinations. Abcut 50 mg
(accurately weighed) of 2-acetoxy-4~trifluoromethylbenzoic acid
sample was dissolved in 20 rl of absclute ethanol, 20 ml of water
were added and the solution was titrated potentiometrically with

0.02 N scdium hydroxide.

RESULTS AND DISCUSS1ON

In Teble 1 are shown the protons of the drug and internal
standard selected for the quantitative analysis.

I Tsble 2 the results obtained by PMR cpectroscopy are com-
pared with the recults obtained with alternative methods carried
out in our laboratory.

The extraction procedures plaved en important role in the re-

covery of the drug. Varfcus solvents were tested, those reported



IORIO AND DOLDO

FARINA,

462

HOBN N Z0°0 Y3ITA UOTIRIITI3 DTI13WOTIUII0g *3

wu zyz IV P
W 78z IV "D
w y9¢ Iy g

sjuamyiadxs juapuadipur iInojy moxry ‘e

pPIde d70Z
-uaqr4yisuw oaonyy

vawm.ﬂﬂ 30 °%0¢ 1€°T+S%°66 £6°9 ¥ GE'S867 urrrTuEs 00¢ ~F13-y-4%033028-
9LTLF 00766 00°R ¥ 00°8¢€C bDIPpUeRls TPUI3IXY "
nUvmc.cH 927¢€57 IR F Y786 S0°9 % 06°6%C 0“HE "23R3922 wWnfpos 0se ON: §1 edoprdyaan
Avva.Nﬂ GGy ¥9*9 ¥ 00795 19°1 7 60°%¢ piepuels Teulalxy 5¢ 104 "uordoadr4ylatgq
91°C% 96709 RE" P T UYL C9°2%0s°19 n 09
6%°0% 0Z2°0Z 95°C F SL7001 61°1F76170¢C I 0¢
SI 1% S879¢ 2970 % 0070l LETOF 9 u 09
A@vwm.oﬂ S1°61 [0°CF4L°66 00"1z 66761 9pITTuRlady 0¢ TOH "2utHeInT U9
(poyzsm An)
(°3°3) punoy (°a-s) ("q-3) 24924 Qi1BIDAp
19([qe3/3u punocjy - 3214'1/3uW pirpuels [eulaluy 397qr3/3um 8na1g

)

\

N

:~ 13 sa[nsded 10

Z 4719Vl

S33[qE3 JEIJI3WIO) UT SBnip amWos Jo uwoTeUTmMIAIA(]

1102 Alenuer 0g SO:¥0 @I Papeo |uwog



04: 05 30 January 2011

Downl oaded At:

QUANTITATIVE PMR SPECTROSCOPY OF DRUGS 463

x3

L —x2

T rryrvyrrrryvyvryror

20 10 0

Figure 1: NMR signals used for
quantitation of fenfluramine.HC1
ir the presence of acetanilide
(&8 2.20) as reference conpcund,

in pyricdire.

for each drug proved to be the most preferahle because of smaller
interference with excipients.

Fenfluramine.HCl was extracted from tablets or capsules, ag a
base, with methanol and metbarclic silver nitrate, a procedure
successfully used for the extracticn of several B -adrenergic
blocking agents from tablets (8). The analytical region of the
spectrum in pyridine is shown in Figure 1.

Diethylpropion.HCl was extracted from tablets with chloro-
form, as free base. The spectrum in CDCl3 of the final residue
showed evidence of excipient interference (magnesium stearate) at
§ i.25 the region where resonate the methyl protons of the drug.
For this reasen, irn this case, the aromatic protoms of the drug

ranging from § 7.30 to 6.30 were selected for integration (Figure
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Figure 2: NMR signals used for quantitation of diethylpropion.HCl

in deuterochloroform.

?) end quantitation was performed by means of a calibration curve
by plotting peak height of the aromatic protons against concentra-
tion. The small peak of chloroform can be neglected since the ve-
lume of deuterochloroform used for running the spectra was always
the seme (0.5 ml),

Methyldopa was extracted from tablets with water as hydro-~
chloride and no interference from excipients was observed in the
region where the methylprotons of the internal standard, sodium
acetate, resonate (Figure 3),.

2-Acetoxy~-4-trifluoromethylbenzoic acid (trifusal) was pre-
sent in capsules without excipients. The NMR spectrum of this com-
pound in CDCl3 gave evidence of its molecular structure, and by
adding vanillin as internal standard a quantitative analysis was

performed (Figure 4).
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Figure 3: NMR signals used for quantitation of methyldopa in the
presence of sodium acetate trihydrate (6§ 1.92), as

reference compound, in water.
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Figure 4: NMR signals used for quantitation of 2-acetoxy-4-tri-
fluoromethylbenzoic acid in the presence of vanillin

(8§ 4.0), as reference compound, in chloroform.
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The proposed method proved to be satisfactery with respect to
both accurecy and precision and in agreement with data ohtained
using different methods (Table 2)., In addition, the methcd s
cimple and selective since the spectrum gave also evidence of the

etructure of the drug under examination.
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