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T aant e s i e B A e e B

Thne wide distribution of amines in nature, tneir
{mportance in industry as raw materials, ipternediatas,
and finished products and their use in the 1aboratory
causea continuous interest in the analytical probleds
connected with them. HOwever, 1ittle work is known
for the analysis of aromatic primary amines. The present
investigation is undertaken %o describe different micro-
methods for the analysis of aromatic amines. Mercurimetrie,
electrometric, potentiometric and visual titrinetrle

procedures are presented and aiscugsed in detail.

In Chapter I, procedures for mercurimetric and
electrometric determination of the primary amino compounds
are described. These are vagsed on & reaction of the
ethereal solutions of the amines with hydrogen chioride
gas for 10 minutes and drying at 50¢ for 10 ainutes to
expell excess ether and hydrogen chloride. The chloride
content of the hydrochloride galt is measured either by
titration in 80 % ethancl with mercuric nitrate using
dipbenylcarbazone as indieator or by electrometrie titration
with silver nitrate using Ag/AgCl and quinnydrone electrode
system. An average recovery of 99.7 % and 100.2 % is
obtained using the mercurimetric and the electrometric

procedures, respe ctively.
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In Chapter II, procedures are desoribed for
titration of aromatic amines with perchloric acid in
non-aqueous sclvents. Amphiprotic golvents of low
and high dielectric constant and aprotic solvents as
alcohols, dioxan and benzene are used. Paramethyl red,
Methyl red, and Methyl orange are recommended as sultable
indicators for end point detection of many amine saaples.

An average recovery of 99.5 % is obtained.

In Chapter III, Potentiometric procedures are
describved for the snalysis of aromatic amines by
titration with perchloric acid in non-agueous golvents
using glass-calomel electrode system. Three factors are
found to influence the shape of the tltration curve,
thege zre: (a) the basic strength of the amino compound;
(b) the position of the substituent group in the aromatic
nucleus, and (c) the nature of the solvent used as a medium
in the titration. Sharp inflections in the titration
curves at the eguivalence point are obgerved on using
dioxan s= a solvent. A&n mverage recovery of 102.2 # is
obtaired with all the anaslysed compounds. It 1is obhgerved
also that there is o relstion between the half neuvtralication
potential values (E%) of the smino compounds wud *heir bosie

strength in methanol, igopropancl and dioxan.
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METHODS OF DETERMINATION
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HISTORICAL INTRODUCTICN
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1—~ TITRIMETEIC METHODS

e ke i i e e e Sty o St e A, i sl A st

Amino group can be determined by a variety of
titrimetric procedures invelving acid-base, redox and

diazotization reactions.

(A) Acid-Base Reactions:-

Amines are weak bases capable of reacting with acids.
Several methods of detecting this reaction have been proposed.
The low solubility of most amines in water igs usually correc-—
ted by adding organic solvents. A rapid titration of the
amino group with a standard solution of perchloric acid in
acetic anuydride or acetic acid at low temperatures has
been describedl. Methyl violet. Malachite green, Neutral
red, Safranine and Tropeolin 00 have been recommended
as indicatorSZ. Acetonitrile and acetic anhydride amay be
used as solventsB. The analysis of aminopyrine and soae
primary sromatic amines by titration with perchloric acid
shows an average error of + 0.5 ., Titration in methyl
algohol, isopropyl-methyl alcohol mixture or dimethyl
formamide—aethsn>l solutions with hydrochloric acid golution
in methanol hes been rasported by Khachapuridze4, the error

veing + 5 %.
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Yixtures of primary, secondary ang tertiary anmines
are determined for each component in the presence of the
other. Total amines &are determined by titration with
hydrochloric acid in ethylene glycol—isopropyl alcohol
aixture and to another sample salicyldehyde 1is added to
trap5 the primary amine as Schiff's hase and total secondary
and tertiary ones are then titrated. Lewis acids may be
used in analyses of zmines. Boron trifiuoride and titaniua
tetrachlorideG are used to titrate heterocyclic »ases in

aprotic solvents.

Determination of amines is also done DY indirect
acid-base reaction. PedorDVTanalysed come aromatic amines
by reaction with nydrochloric acid and the reaction mixture
was dried. The hydrochloride salt obtained was then dissolved
in water and titrated with sodium hydroxide using phenol-
phthalein as ingicator. FHowever, this method is not applicable
to amino compounds contalning acids function (e.g., COOH,SOaH,OH).
Purthermore, incomplet> formation of the hydrochloride salt was

ugually observed with soms amino compounds on the mecroscale.

Sulphur trioxide i dioxan ig enployed for Aetermination
of the amino group in aromatic compourA~ ~rcept for those

containing negati-c r”hgtituent¢8

Central Library - Ain Shams University



’ X oy R T
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The dioxan - 303 soluticon is asded to the sample and allowed
to react tor 3-5 minutes. Then water is added to destroy
the excess reagent and the sulphuric acid produced is rapidly
titrated with sodium carbonate solution using Congo red or

Bromophenol blue as indicator.

Aliphatic amines in air9 are determined by passing air
through an absorber contsining 0.001 N sulphuric acid and the
excess scid is titrated with sodium hydroxide solution using

Methyl red as indicctor.

The condensation reaction of amines when carried out
with certain reagents and under controlled conditions, “rovides
good methods for deterrining primery amines, althoneh =ouc
amines of other types may interfere.

R R'

~ /
RVE, + 0 = C i R-T - O + E

2
\ nn \ R

Primery aliphatic and arometic amines can be determined with
benzaldshyde in non~anueous solutions. Ixcess of this resgent

s

is used and destroyad afterwards with hydrogen cyanidelu, and

the water produced is zeasured by the Karl Fischer mpthod11,
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Aliphatic amines have bve2n also determined by their
3
reaction with 2,4—pentanedionel‘, in which imines are formed.
X c oy g , : . 1
Condensation with formsldehyde has ceen also sdvocated 3. The

excess reagent is titrated with socdium methoxide in pyridine,

using Phenolphthalein or Thyaolphthalein indicator.

Acylation with acetic annydride in anhydrous pyridilne

can be used for the determination of priamary and secondary amines:

R-NE, + (CHBCO)ZO — RNHCOCH3 + CH3COOH

RZ—NH + (CHBCO)ZO — R2N000H3 + CHSGOOH

The amount of the amine is cetermined by titration of the
liberated acid14 or by the amount of water necessary for
hydrolysing the excess acetic anhydridels. Similar determina-
tions based on the use of acetyl chloride are prOposedl6’l7,
but the anhydride methods seems tO he more advantageoualB.
Phthelic anhydridelg and pyromellitic¢ anhydridezo’21, zre used

ag reagents for the cJetermination of primary and secondary anines.

Trimary and secondsry szines -1 3 2i+ricearbarie 2cido

with cerben diszulphidae:
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~R—NH2 -+ CSZ e RNHCSzﬂ
RE—NH + 052 e 32NC52H

After discarding the excess reagent, the reaction can he

followed by direct titration of the dithiocarbamic acid with

alxa1i22:23,

{B) Redox Reactions:-

Oxidation of amines usually yield degradation products,
some of which provide indirect evidence for the presence of
different types of amines. HOowever, determination of the
amino group by methods involving redox reactions has been

described but 1ittl= oxidants were tried.

Todine solution in the presence of an excess of hydroxy
methane sulphonic z2cid is used as a titrant24. This “cdimetrio
method makes it possible o detoranire azines in ailxtures
containing components which do not reazct with it. Aromatic
amines can be dztermined iodometrica11y25 by dissolving the
semplie in water Or alochel. ther iodized with rydrociloric acid
solution of iodine trishloride. The ipdine liberated after

addition »f potbegsiur iodide is titrsted with sodium thio-

2]

sulphate. Aunines 10T igze*izz "~ mav L. "-tersined
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