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._ The reaction of tertiary aminee with phthalic
anhydride/acetic anhydride mixture was studied and
developed into a sensitive assay for the amines.® The
method 18 based .on the condensation of the two anhyd-
rideg under the cdtalytic effeet of the tertiary amine
funetion, either free or in the form of a salt. - The
condengation product had a A___ at 3083 nm for all the
drugs tested wish_apparent mo L&y absorptivitis in the
range 8,79 x 10° = 1.08 x 109, - Absorption versus con-
centration was found linear up to about g meg/ml fonr
all drugs studied. The method has been gpplied for
the analyesis of cértain tertiary amine drugs belonging
to different pharmacological groups e.g. pilocarpine
nitrate , butethamat citratesatropine sulphate , bte-
tamiverine dihydrochloride, codeine phosphate and
toelase citrate in pure form ae well as tn pharmaceuti-
ecal. preparations Without prior separation and with good
accuracy (100 38%) , recoveries and preoistion
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(SD ..t 0.41); - | %

Several methods are available in the literature for the ana-

1,2

lysis of amines e.g.}potentiometric " chromatographic3’4,-Vb1-

umetric5. high frequency titration6 ,ECQmplexometric77, colori-

8, 9 10 5 11 pethods. However
12

metric , and spectrophotometric

specific methods for tertiary amines are fewer. Thus Feigl

and a number of otheréz"zé have reported that the reaction bet=-

ween a mixture of acetic anhydride with malonic acid or citric
* acid and tertiary amines or their chloride salts, yields a highly

coloured product suitable for the use as a spot test for tertiary

- amines, Pesez and Barots Lo developed the aconitic acid/acetic

anhydride system for the quantitative analysis of tertiary amines.
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In the present investigation. it has been found that phthalic
anhydride/acetic anhydride mixture condenses wifh tertiary amines
or their salts to give a colourless product but with high abso-
rbance in the 4V range. The experimental variables of the assay
have been optimized to yield a simple, rapid, sensitive and spe-
cific spectrophotometric procedure for the determination of ter-
tiary amines in pure fcrp and in pharmaceutical preparations .
The method is particulrly suitable to assay amines of originally
low ultravioelet absorption such as pilocarpine s, atropine sul-
'phate . bietamiverine dihydrochloride, butethamat citrate, hexa-
| hydreadepheqine hydrochloride, toclase citrate, codeine phosoh-

ate and similar compounds .

EXPERIMENTAL

Materials :

(a)”Phermaceutical compounds : Pharma&eutica1 grade pilocarpine
nitrate, atropine sulphate, bietamiverine dihydrochloride ,
butethamat citrete;:hexahydroadephenine hydrochloride, to-
clase citrate .and codeine phosphate were obtained as giits
from vexious.manufacturers and were utilized as werking s t -
andards witheut;further treatmeet.

(b) Formulations : The following commercial formulations were
subjected to the analytical procedure .

(1)'Toclase tablete'(QID‘bhemical Industries Development ,
' Cairo;Egypt)congain 25 mg toclase citrate per tablet.
(Z)fPriBCOPHEﬁ:tabLete;: (CIBA, Cairo, Egypt). Each tablet

Containsﬁ2fbénzy1imidazoline hydrochloride (tolazoline

hydrochloride) 0.025 g , nexahydrocadiphenylacetyl-
aminoethanol ester hydrochloride 0.01lg and phenylethyle
barbituric acid (phenobarbitone) 0.02 g
(3) Atropine ampoules : (MISR Pharmaceutical Industries) :
Each ampoule contains 1 mg atroPine sulphate per 1 ml:
(4) Codacetine t;blets s+ (Kahira Pharmac%utical and Chemical
" Industries)y § Each tablet contains s%licylamide 0.3 g
p-acetamol 0.25 g , and'codeine phos?hate 0.01 g.
(5) Pilocarpine eye drops ; (Alexanderia Pharmaceutical &

Chemical Industries) ¢ Pilocarpine nitrate 37Z in an

isotonic solution .
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Raagents and Chemicals :

(a) Chemicals : All chemicals and reagents used were analytical
grade.

(b) Phthalic anhydride/acetic anhydride reagent : 57 solution of
phthalic anhydride in acetic anhydride was prepared by heat-

o :
ing at 100 C for 2 minutes. The reagent is stable for at

least 5 hours .
Equipment :
SpectrOphotometer9Spectromom 203 (MOM, Budapestm Hungary).
. General procedure applicable to liquid preparations
Pipet 1 ml (0.1?) ethanolic solution of the tertiary amine
drug in the form of base or their saits into 25 ml volumetry-
flask, evaporate till dryness on a water bath. Add to the re-
sidue 2 ml phthalic anhydride/acetic anhydride reagent and piace
the flaskhin boilingfwatef bath for 20 minutes. Cool, dilute
the reacgion'mixture;to volume with ethanol. & suitable aliquot
is diluted to 25 ml with ethanol tolcontain in the final solution
1-6 mcg/ml.of the amine. HMeasure absorbanceof the final diduted
solution at 302 nm against a blank,treafed concurrently. '
(a) Tablets : Weigh and pdwder 20 tabléts. Extract an accurat-
ely weighed amount of the"poﬁder equlivalent to 50 mg of.the
tertiary amine drug ﬁith three 10-ml portions of ethanol .
Combine the]extracts;in 50 ml volumetric flask, dilute to |

volume with ethanol, Continuec as in general procedure,
RESULTS AND DISCUSSION -

The reaction of aliphatic organic acids with tertiary amines

was applied previously as qualitative test for the amine1§ The

reaction has been applied afterwards for quantitative estimation
of tertiary amines either by spectrophotometry or fluoro—

metry17519. The mechanism of the reaction is not precisely es-

18

tablished. However, Sass et al  “explain the reaction of aconi-

tic anhydride with tertiary amines, amine salts or quaternjized
. amines as the formation of internal salts of aconitic anhydride

as shown below.




108 ; i
Aly M. Taha et al.

H 0 H 0
| Z 1 y
H e—=me C —ioe C e OH H———— C ——(C -~ 0H
S
0
H ———— = e 0 H C-—-——C/ o-Nr* :

-3

Groth and Dahlenzorefer the colour or flurescence ptroduced |

from the reaction of aconitic acid with tertiary amines to the

‘action of acetic anhydride on aconitic acid to giveoe & - anhyd-

roaconitic acid: | COOH

In the present work the phthalic anhydride/acetic anhydride
is used for the first time to react with tertairy amingsaof
amine salts, in presence of priﬁary, secondary and quaternary
ammonium salts without any interference , to give ;'dondenéafion
;product with hlgher ‘molar absorpt1v1ty compared to the original
lower molar absorptivity for each drug, Table I. | -

The'absdrption spectrum for the condensation product of
the studied tertxary amlnes with phthalic. anhydrlde/acetlc an-
hydr1de reagent is ahown in Fig., 1. All curves are nearly ide-
ntical with the same ) A at 392rnm but differ in the inten-
sity of the absorption, Table I. Beer's law was obeyed for all
drugs in the range of 1-6 mcg/ml 5 .

,.The condensation product resulting froﬁ interaction betweén

the tertiary amine and phthlic anhydride/acetic anhydride seems

to involve acetic anhydride as active ingredient, since no con-

phthalic¢ anhydride alone. This andlng migh

type condensat10n21 23. This explanation which seems to have

densation occured when the tertlary amine wag reacted with
"recall a Perkin

escaped the attention of early investigatores, was supported by

‘runaing the condensation using sodium acetate as the base cata-

R 1 : .
lyst as in the original Perkin reattlonz , whereby an identical
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-Ahax,forhtha product was obtained .

Invcltigationg were carried out to study different veriables
to determine the optiial reaction conditions for the formation
" of the condensation product of the mixed anhydride system (pht-
halic anhydride/acetic anhydrlde) with certain tertiary amines
‘and amine salt,,

Effect of heating time : It was found that heating'in a boil-
tng water bath for 20 minutes gives a condensation reaction with
stable l'max' Further heating gives no change of the inﬁen~l
sity of absorbance, Table II. Heating at lower temperature re-

quired a long time more than one hour to complete the condensa-

'y

tion reaction.
Effect of phthalic anhvdride concentration ¢ Table IITI *?

indicates that the absorbance of toclase ciirate or hexahydro-
adephenine HC1l as rep;esentative example for the tertiary amine
studied,” is affected By the concentfation of phthalic anhydride
or phthalic acid in acetic anhydride. The intensity of absorb-
ance 18 gradually increased till the concentration of either
phthalic anhydride or phthalic acid reaches 47 and-then remains
constant up to 107. A. 57 concentratiﬁn 1s chosen as a suitable
concentration for phthalic anhydride or phthalic acid in this
procedure .

Effect of dllutlon hy different solvents: : The dilution

of th,e condensation product by different solvents -s—t:;ws' no effect on the

position of the .Xmax’ while the intensity of absorbance 18

affected. Ethanol gives high absorbance and so it was chosen

a8 the most suitable solvent for dilution as shown in Table 4,
Stability of the éondensation'product .  The concentrated

condensation productid(ca. 40 mcg/ml) of tgé-tested tertiary

amines are stable for at least 3 hours, Dilute solutions (5

meg/ml) show a very slight decrease in absorbance after 20 or

30 minutes (Table V). | : i

Interferences and analysis of pharmaceutical preparatiors!

Priilry,secondary and quaternized amine dc not interfere in the

deternination of these drugs, However, other teriary amines
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will interfere with them and these required prior sepdratian from
each other.

Application of this procedure to the analysis of the pharmaceutical
preparatirons present in the market gives a good result as shown in
Tabls VI. Recovery experiments indicate that there is no interfe-

rence from the frequently encountered excipients or additives.

i

9q)

;
)
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~Table I : Absorption Characteristics . of Some Teriary Amine Drugs

Teriary amine drug Proposed method

PN om0 e e 0 T
. max
Toclase citrate 1.08 x 105 methanol 255 421
Hexahydroadephenine HC1 5.79 x 104 O0.1N H2804 248 428
ﬁutethamat citrate 8.01 x 104 0.1N;HZSO4 247 182
Bietamiverine dihydrochloride 6.76 x 104 ethanol 259 888
Pilocé}pine nitrate 6.05 x 104 O.1N HZSO4 255 5954
~Atropine sulphate 1.04 x 105 "0.1N HC1 252 478
Codeine phosphate 7.06 x 104 O.1N HC1 211 2160

Table II: Effect Of Heatiﬁg_Time

. ' ' - . .I. ' s n N » 1 N - LR - - -
;'i

Reaction time, Absgorbance
minutes : . . o .
| " Toclase ecitrate  Hexahydroadephenine HCL
5 0.635 0.51
10 0.795 0.638
15 0.823 0.654
20 0.826 0,654
25 0.826 0.654
30 0.826 0.654
60 0.826 0.654
+ .
Final concentration 4 mcg/ml .,
X

Average of 6 determinations .

Reported me-
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Table III: Effect of Phthalic Anhydtide Concentration

L]
.........................................
" 1

Phthaliec Anhydride in Acetic Absorbance” o
anhydrice ., g% ﬂ Toclase citrate” Hexahydroa-
' dephenine
.............. S - (2 S
1 0.440 0.395 =
2 0.710 0.590
3 0.820 0.648 - :
4 0.825 0.654
5 0.825 0.654
7 0.825 0.654
10 - 0.826 0.654
100 - no;reaction ‘no reaction
"finaIHConcentration.4 mcg/ml
fﬂvérage of 6 detérmination;,
Table IV: Effect:of Solvents” K
Solvent - . Absorbance
.................. Toclase citrate ™. Hexahydroadephénine HCL
" Ethanol . 0.825 0.655
- Methanol 0.805 0.638
IsoPropanoi ' '0.795  0.627
Dioxane o.780 01621 ,,,,,
¢ 0. bt om0 oL oo e -

*Final Concentration:é mcg/mlr

X Average of 8 determinations.

b
o
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Table V : Effect of Time onitheHStability-ofiChromogen

"""""

+ e

Time Toclase eitrate Hexahydroadephenine HCL

(minutes) : A e T |
o Absorbanaem'pearease-%-;Absorbance-- Dec”é?se Z
_______________________________—_

Immediately 0.825 0.00 0.655 0.00
5 0.825 0.00 0.655 0.00
10 0.824 0.10 0.624 0.10
15 0.824 0.10 0,654 0.10 .
20 0.820 0.60 0.651 0.10
30 0.820 0.60 0.651 0.61
40 0.817 0.98 0.648 1.0
60 0.812 ~ 0.60 0.642 1.9
overn{ght 0.562 33.00 . O.46O~- 4w.-30.0O
iFinal concentration' 4 mcg/ml
Average of 4 determinations .
Table VI: Analysis Of Formulations = =
Formulation.*  Claimed  Found”  4dded Recovered
- - ma mer " ¢+ @ I ”
Toclase citrate 25 24,53 98.12 725 24.85 99 .4
| ' L' (sp=1.7) (SD=1.47)
Prisccphen Tablets 10 9.90 99.00 ~I0 9.94  99.4
. (SD=1.73)
Atropine sulphate 1 0.985 98.50 1 0.995 99.50
' ampoules (SD=0.675) (SD=0.66)"
Pilocarpine nitrate 30/ml 29.32 97.70 30 29.40 98.00
" eye drops | (SsD=1,1 ) (SD=1.2 i
Codoine phosphate 10/ tab 9.45 94.57% 10 9.785 97.85
| tablets (SD=1.72) (SD=1.2259

Average of 8 deter,inations

X

Detailed composition under experimental.
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