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ABSTRACT

A colorimetric method is developed for the det-
ermination of four tertiary amine salts; atropine
sulphate, carbetapentane'citrate, strychnine hydro-
chloride and elimazole hydrochloride, both in pure
forms and in pharmaceutical preparations. The meth-
od 18 based on the reaction of trinitrobenzene with
ethyl acetoacetate in presence of each of the stud-
ted drugs as the free base. The absorption spectra
for the developed color exhibit two maxima; one at
460 nm with higher molar absorptivity, and the other
at 565 nm with lower molar absorbtivity for all the
studied drugs. The color formed obeys Beer's law at
etther wavelengths over a range of about 2-20 pug of
the tertiary amine. Measurements are achived at Amax
460 nm which ©7s the most itntense peak. Optimun con-
ditions for the c¢color formation have been studied
and the applitcation of this procedure to the corres-
ponding pharmaceutical preparations 1s given.

INTRODUCTION

Numerous methods have been described for determination
of gtropine sulphate, carpetapentane citrate, strychnine hyd-

rochloride and climazole hydrochloride. These 1nclude non-
1 | 2 3

aqueous titration , gravimetric , polarographic™, spectro-

. 4 : . 5,6 .7 . 8
photometric , colorimetric ’> , coulometric , amperometric ,

and radiochemical techniquesg.
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A Meisenheimer-like O—Complex 1s formed when 1,3,5-
trinitrobenzene is allowed to react with an excess of act-
ive methylene compounds in alkaline mediumlo. This reac-
tion was applied for the determination of certain basic com-
pounds by using nitromethane as the source of the active me-~
thylene groupll. In this report a new method has been dev-
eloped for the determination of the aformentioned amine drugs
in pure forms and in pharmaceutical preparations. The method
is based on the reaction of 1,3,5,-trinitrobenzene with ethyl

acetoacetate 1n the presence of the studied drugs in the form

of 1ts base.

EXPERIMENTAL

Equipment

A PMZDL spectrophotometer (Zeiss, West Germany) was used in this

study using l-cm matched glass cells.

Materials
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Pharmaceutical grade tropine base, atropine sulphate, carbetapen-
tane citrate, strychnine hydrochloride and climazole hydrochloride were

cbtained as gifts from various manufacturers and were utilized as work-

1ing standards without further treatment.

Formulations

a—- Atropine ampoules: Each ampoule contains 1 mg of atropine sul-

phate.,

b- Toclase tablets: each tablet contains 25 mg of carbetapentane

hydrochloride.

c— Toclase syrup: each 5 ml contains 7.5 mg of carbetapentane hydro-

chloride,
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d- Strychnine hydrochloride ampoules: each ampoule contains 10 mg
of strychnine hydrochloride.

e— Allercur ampoules: each ampoule contains 10 mg of climzole hydro-

chloride.

Chemicals:

1,3,5~-Trinitrobenzene (TNB) (Carlo Erba, Milano, Italy) was recry-

stallized from ethanol, mp 121—1220C.

Dimethyl sulphozide (DMSO) was spectrograde (MERCK). Ethyl acetate,
acetona, ldiatny! malonate, and ethyl acetoacetate (EAA) were of analytic-

al grade.

5-Trinitrobenzene (TNB) solution; 0.027 w/v in EAA,
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1- For tronine base: 0,001-0.005% w/v in DMSO
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27— or amine salts
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;r ncensately weighed amount of the individual amine salts(10 mg)
is trans:erived to a 20 ml separating funnel and dissolved in about 10 ull
of distilled water. One milliliter of 1 N NaOH solution is added, the
sclution is extracted with three 5-ml portions of chloroform. The chloro-
form extracts are passed through the same 2g of anhydrous sodium.sulphate
supported by glass wool in a small funnel, then washed with 2 ml of chloro-
form, The filtrate and washing are collected in a small beaker (30 ml).
The chloroform 1s evaporated to dryness in a stream of air. The residue
is dissolved in DMSO and quantitatively transferred to 5 ml volumetric
flask and completed to volume with the same solvent. This solution 1is

stepwise and properly diluted by DMSO to give a final concentration of

0.01 mg/ml,
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The contents of about 10 ampoules were mixed in a small conical
flask., The calculated volume equivalent to 5 mg of atropine sulphate
or strychnine hydrochloride or climazole hydrochloride was transferred
to a 10-ml volumetric flask and completed to volume with distilled wat-—

er, The procedure is continued as described under amine salts starting

with "One milliliter of 1 N NaOH is added, eeveeeees.)

4— For tablets
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Twenty tablets are weighed and finely powdered. A sample of the
powder equivalent to 25 mg of carbetapentane hydrochloride is weighed
into a 25-ml volumetric flask, dissolved and completed to volume with
distilled water. The solution is filtered and the procedure 1s con-

tinued as described under amine salts starting with "One milliliter of

1 N NaOH is added,ceeeeeeses.

L I —

The calculated volume of syrup (6.7 ml of toclase syrup equival-
ent to about 10 mg carbetapentane HC1l) 1is pipet;ed into 10-ml volum-
etric tlask and completed to volume with distilled water. The solu-
tion is transferred into 30 ml separating funnel. The procedure 1s

continued as described under amine salts starting with "One millili-

ter of 1 N NaOH is added, . eveenea..'.
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One milliliter of TNB solution in EAA is pipetted into 2-mil
volumetric flask, then 1 ml of the tertiary amine solution in DMSO
1s added to it and mixed well. The absorbance of the developed col-

or 1s measured at 460 nm against a blank treated similarly,

12

~Pipette 1 or 2 ml (0,1%) ethanclic solution of the standard or

sample tertiary amine drug in the form of base or its salt into 25 ml
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volumetric flask, evaporate till dryness on a water bath, add to the
residue 2 ml of malonic acid/acetic anhydride reagent” and place the
flask in boiling water bath for 10 minutes, Cool, dilute the reac-
tion mixture to the volume with ethanol. A suitable aliquot is dil-
uted to 10 ml with ethanol to contain in the final solution 14Pg ter—

tiary amine/ml. Measure the absorbance of the final diluted solution

at A max 333 nm against a blank treated concurently.

RESULTS AND DISCUSSION

The method presented here involves the interaction of
three systems namely the amine base, active methylene keto-
ester and TNB. The amine base (the tertiary amine drug 1n
this report(B in I)generates an anion from the ketonic or

other active methylene compounds (A in I) which subsequent-

ly forms Meisenheimer—-like o—-complex with TNB; the-SPecies
which is measured spectrophotometrically. The reaction oc-
curs in presence of certain solvents. Accordingly, inves=—
tigations were carried out to determine the optimal reaction

conditions. Formula I, represents the proposed reaction pr-

oduct.
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X 107 solution of malonic acid in acetic anhydride prepared by gentle
L 0 » L L ]
heating at 60 C with continuous shaking for 5 minutes,
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Effect of Solvents

_—————____-_—-—-_—-

Initial trials have been made by using DMSO as a sol-
vent for the interaction of the amine drug with the TNB-EAA
system. It was found that pure 1007 DMSO suffers from its
high viscosity and high blank, under the proposed experim-
ental conditions. Equally effective interaction was effect-
ed by reducing the amount of DMSO by dissolving the amine
base 1in DMSO and dissolving TNB in ethyl acetate, acetone,
diethyl malonate or EAA, The use of these mixed solvents

served the dual purpose of being a source of the active

methylene component as well as diluting DMSO.

Table 1 indicates that the color formed in the pres-
ence ol all the studied solvents exhibits two absorption

maxima; one at 460 nm and the other at 565 nm with differ-

ent absorption intensities and that EAA is the best solvent.
Table 2 shows that maximum absorption intensity was obtained
by using a solvent mixture ratio of DMSO:EAA (1:1) which 1is

recommended throughout this work.

Effect of concentration of TNBRB

The effect of the concentration of TNB on the absor-
ption intensity of the interaction product of each tertiary
amine drug 1in DMSO:EAA (1:1) was studied. It was found that
there 1s an increase in the color intensity with increasing
the amount of TNB, However, the concentration of 100 yg was
selected because it offers a clear blank and hence a better

reproducibility of the results.
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The 1nteraction between all the studied drugs and TNB

in DMSO:EAA (1:1) was affected by time. Maximum absorbance
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is observed within 2-3 minutes and remained stable for
about 10 minutes. Measurements were performed after 5

minutes for all the studied drugs.

Under the proposed conditions the absorption spectra
of the colored products for all studied drugs are shown 1in
Fig. 1. All the spectra are identical, showing the same
A» max(s) at 460 and 565 nm but differ 1in the intensity of
absorption. The calculated apparent molar absorptivities

at A max 565 nm were found to be O.79X104, 0.58X104,1{H004,

; 3 4
1.OOK104 and 0.78X10 for tropine base, atropine sulphate,
carberanentane citrate, strychnine hydrochloride and clima-

zole nvdrochloride respectively.

i, chorzer wavelength peak (XA max 460 nm) is of higher
absorption intensity compared to that of the longer one. Thus
measurements were conducted at the shorter wavelength through-
out this work. Beer's law was obeyed for all the studied ter-
tiary amines at A max 460 nm. Table 3 illustrates apparent
molar absorptivities, limit of detection together with typ-
ical linear regression analysis for all the studied tertiary
amines. Table 4 illustrates the suitable range which gives
the best zccuracy for each tertiary amine, Very low absorban-
ces were obtained upon using concentrations less than 3 ug
of strychnine hydrochloride and 2 ug of the other amine comp-
‘ounds., Unreprcducible absorbances were given upon using con-

centration higher than those stated in Table 4 for each amine
compound. '
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The proposed method is applicable to the analysis of the

tertiary amine content of the pharmaceutical formulations

listed in Table 5. All the formulations gave percent recovery
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ranging betweén 98.5~-102'. Table 5 gives also the results
obtained by comparing the proposed procedure by a reported
methodlz. According to t- and F—- tests, there are no sign-
1ficant difference between calculated and theoretical valu-
es., This means that the proposed method 1s as accurate and

Precise as the reported method (Table 5).

_““—-“——_““—“_““___—_-_—-

Meisenheimer-like o_-complex. This suggestion is based on
the previously reported mechanism for a similar reaction

of dibenzyl ketone (EAA in this report) and TNB in DMSO 1in

. .1 : : .
the presence of’trlethylamlne3. The reaction 1is illustra-

ted by the following scheme.

O | | R\\
> ) 1 several step
* BfOb 2> baqﬁ g%(;ﬁ (fast)
CH
.
H CHCOOC?Hq
N NO.. 7
0,1 NO. R4
R— NH
-
KO
.

Melsenheimer & - Complex
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Table 1. Effect of Different Solvents on the Absorption Intensity
of the Interaction Product of Tropine Base and Toclase
Citrate With TNB.
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__Absorbance” in DMSO:Ketonme (1:1) atimax ___
- Solvent _______ e
Compound Ethyl acetate Acetone Diethyl malonate __ EAA

460 nm 570nm 455nm 570nm 460nm 565nm 460nm  565nm

__““___——_“—_______—-““ﬁ___——-__—--—_H___-—-__——“_“—_-—_——H-——__——-“--_-_——_—

Tropline base" 0.046 0.026 0.316 0.125 0,165 0.076 0.560 0,298
Carbetapentane
crtrate = W =—=—— @ =—==- 0,016 =——=== =————- 0.040 0.505 0,255

_-.-—.—__—--———-—“—-—-ﬂ——“——_—-—— oues vame MAEE Spabl SxlE iy __—-—-“-_-“—_«_—q—n—_—_——-u—__——-“—_—__—-_—_v_-—-ﬂ-m-

X Average of 3 experiments
a Final concentration Sﬂ?g/ml

Table 2. Effect of DMSO:EAA Ratio on the Absorption Imtensity of the

. . . . X
Interaction Product of Some Tertiary Amine Compounds with TKB
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Ratio  __1:3_____ o3 L
Compoundb 460nm 570nm 46 5nm 570nm 460nm  565nm
Tropine base 0,350 0,180 0.480 0.250 0.560 0.278
Carbetapentane
citrate 0.420 0.204 0.320 0.160 0,505 0.255
Strychnine
HC1 0.276 0.124 0.237 0.117 0.320 0.194
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a Average of 3 experiments
b Final concentration S‘Eg/ml

x 100 J_lg/ml
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Table 3, Comparative Summary of Statistical Data at imax 460 nm
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Tertiary amine Linear calibra— Limit of Correlation
compound tion range detection,e max Intercept Slope coeffi-
pg/ml pg/ml cent

; Tropine base 2 — 8 1.0 1.58X104 0,0055 0,0355 0,9989
Atropine sulphate 2 - 16 1.0 2.82X104 0.0030 0.0955 0.9978
Carbetapentane cit~ 2 - 8 1.5 3.38X104 0.0542 0,1006 0,8956

rate

Strychnine HC1 3 =12 210 1.94X104 0.0350 0,0735 0.9999
Climazole HC1 2 - 20 1.5 1.89}(104 0.0107 0,0328 0.9999
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Table 4. Determination of some Tertiary Amine Compounds by the Suggested
Method (A max 460 nm).
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AMOUBE e Recovery % _ oo
taken_ Tropin Carbetapentane Strychnine  Atropine Climazole
‘pg/ml base citrate HC1 sulphate HC1
2 98, 34 97.43 = 100,00 100,91
3 99,21 98.94 98.98 = =—m—— -
A 100,21 99,83 101.80 98.83 98.61
5 99.92 98.90 100,23 =———— -
6 99.73 98.21 100,00 99,32 99.42
7 39.89 97 .34 99.20 @ ==———  e————
8 98.99 96 .62 100,10 100,21 100, 31
9 — ——— 99,98 = =m——- ————
10 e ————— 99.24 100.19 100,99
11 ——— ——— 101.20 —— ———
12 —— ———— 98.72 99.03 101,12
13 S — N — S—
14 ———e e ———- 101.10 100. 20
15 e e e ——— ———— —— ————

. 16 e e ———— e e 99,40 100,93
17 —— o o —— ———— — e e
18 ———— ——— —— e 99,32
19 ——- —— — - ——-
20 e e ——— e e 98,20

e 0 ¥ F F- ' K- F B "I " § " L N __ & 0o & __§ .2 g __§ L § _EF __§ R "R _§B "¢ _ 3 "R ¥ " F T "3 "§ "N F ¢ NEF §F F ¥ " ¥ "% T K T "F% I 7 "7 F§F ® "%} & ¥ ¥ ®EE ¥® ""}@* FT" EFE 1" "5 =T Fr/xx FrF "r T

Mean recovery + fiducial limits7
(P=0,05)
98.3240,667 98.22+1.057 99.,96+96,727 99.76+0.727 100.00+0.75
x In the final measured solution - -
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Table 5., Determination of some Tertiary Amine Drugs in Commercial Formulations
by the Proposed Method and a Reported Methodl?,

Claimed Found Added Recovery Reported method
. mmmes e e ——— e o o e e e e e e e Found 7%
Formulation mg mg %+SD mg mg % +5D
Atropine ampoules H\EF 1,02 HOH.mpo.mm m\ap 1.02 HOH.NDHO.mN HOH.pro.bm
| t=2,22,F=1,71 |

Toclase tablets 25/tab 25,03 99.98+0.75 25/tab 24,80 99.80+0,32 100.33+0.38.
t=1.14,F=3,89

Toclase Syrup 7.5/3m1  7.40 100,10+0.53  7.5/5ml 7.43 100.06+0. 39 ———

Strychnine hydrochlor-

1de ampoules 4/ml 3.95 98.99+0.99 4 /ml 3.94 99.67+0.53 99.92+0.56
t=2,30,F=3,12

Allercur ampoules 10/ml 10.28 101.50+0.68 10/ml1 10,20 101.22+0.42 101.20+0.55

t=0,85,F=2.44

+ Details of composition, cf. experimental.

x Average of 6 experiments.
Theoretical value: t=2.57 at the 957 confidence level
Theoretical value: F=5.05 at the 957 confidence level
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Fig.l—Absorption Spectra of The Interaction Product of
Tertiary Amine Compounds_with TNB'fEAA.

Key: ( X—x—x )tropine base,(o—o0—on)toclase citrate,

( ——u—® )atropine sulphate,(»—>)climazole.HCL
and ( 44— )strychnine.HCL1,
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