4. Crystailographic characters of alkaloid salts and complexes with different

precipitants.
.
5. Colour reactions with special reagents.
6. Ultra-violet and infra-red ,absorption spectra.
7. Specific rotation.

8. Determination of molecular formula.

9. Chromatographic constants using different techniques; paper, thin-

layer and gas chromatography, etc.
QUANTITATIVE DETERMINATION OF ALKALOIDS.

The dried powdered material is completely extracted in quantitative
manner, by one of the methods described under extraction and isolation of
alkaloids. Purification of the alkaloids may be carricd as described above when
necessary. The combined organic extract is evaporated and the residue is
redissolved in alcohol and evaporated two or three times, to remove any rem-
aining ammonia or volatile bases (of course this cannot be carried in case of

volatile alkaloids, e.g. tobacco, pomegranate and cphedra alkaloids, etc).

It should be noted that chloroform, when used as solvent, should not be
evaporated to dryness, because some may be decomposed to hydrogen chloride
and phosgene. Of course this will cause partial ncutralization, particularly
in the presence of strong basic alkaloids. Therefore, chloroform should be
evaporated to small volume, then alcohol is added and I(:vaporation is carried

to dryness.

The alkaloidal residues obtained afier the purification process, are usually
mixtures of different bases, and various methods arc available for the separation
(complete or partial) of these alkaloids for the purpose of determining them
individually.  Chromatography, distiliation, precipitation, crystallization,
liquid—liquid extraction .. etc., have bcen applied whenever possible to
effect this end. Often, it is possible to determine one alkaleid in the presence
of others by colorimetry, polarimetry, polarography, ultraviolet and infrared
spectrophotometry and other methods, which take advantage of some special

physical and chemical properties of the individual compound.

Most common assay for alkaloidal drugs are “Proximate assays”, as in

the determination of total mixed alkaloids, total non-volatile alkaloids, total

ether-soluble alkaloids, etc. A few are “Ultimate assays”, being based on the
isolation and determination of a particular alkaloid. Examples of the latter,
arc the analysis of opium for morphine and nux vomica for strychnine. The
residue containing the aikaloids may be evaluated by a suitable one of the

following methods

\

—+



1. Volumteric methods : Volumetric determination of the alkaloidal
residue, i.e. the determination of total basic nitrogen, is generally
preferred to gravimetric determination because it is more repid. The
presence of neutral substances which do not interfere with the titration
can be tolerated, but difficultics due to coloring matter and certain
fatty materials may be serious.

The residuc is usually dissolved in a little warm alcohol and eitlicr titrated
directly with standard acid, or usually a measured volume of standard acid is
added and the excess back-titrated with standard alkali. In cither case,
the solution should be well diluted at the end point, to avoid premature turning
of the indicator, due o the presecnce of a significant concentration of

alcohol.

In titrating the residues obtained from certain drugs containing fatty
material, which has been carried through the purification procedure; it is often
well to add a few millilitres of petroleum benzene to the solution that is to be
titrated. The materials dissolve in the immiscible solvent and their interfering
presence is removed The back titration method is used with methy!l red as
indicator. This difficulty sometimes arise in the analysis of fatty sceds, e.g.
stramonium and sabadilla, which have not been pfopm‘ly dcfatted prior to

extraction.

In some cases, the complex compound formed with a suitable alkaloidal
precipitant is decomposeéd and determined volumetrically or colorimetr-
ically.

»f Sometimes, the non-aqueous titration method is also adopted, completing

the titration in non-aqueous solvent as glacial acetic acid, chloroform or other

solvents.

2. Gravimetric methods : Gravimetric determination is resorted to in

the following cases

L]
(a)  When the alkaloids arc so weakly basic, so as not to be titratable in
aqueous medium. Examples are the xanthine drugs (coffee, tea, kola,

etc.), colchicum and hydrastis.

/

. ; -~ . .
(b) When the alkaloids occur as mixtures of varying .composition and
widely separated molecular weights, so that calculations based on volu-
metric data are either unreliable or impossible. Examples arc the alka-

loids of veratrum, cinchona and rauwolfia.

In the gravimetric methods, the dried residue or the dried cemplex com-

pound formed with a suitable alkaloidal precipitant is weighed.



Colorimetric and spectropkotometric methods : A colour is deve-
loped by a special reagent, and is measured in a suitable colorimeter or
spectrophotometer at a certain wavelength. For example, in casc of
solanaceous alkaloids, the colour is developed by the Vitali Morin
reaction ; for crgot alkaloids, the p-dimethyl aminobenzaldehyde reag-
ent ; for morphine, the nitrous acid and for aliphatic amines, diazot-

ization and coupling.

Ultraviolet and Infrared absorption : Thc absorption spectra for

a good number of alkaloids arc known and reported.

Flourimetric methods : The flourescence of the alkaloid when present,
is measurcd at a certain wavelength, e.g. quinine ard quinidine in an
oxygenated acid solution,, reserpine in hydrogen peroxide and hydras-

tine when oxidized to the flourescent hydrastinine.

Polarimetric method : By measuring the optical rotation of the

optically active alkaloids, c.g. hyoscyamine in a suitable solvent.

Chromatographic methods : The alkaloid separated on a column,

paper or thin layer chromatogram, is cluted and dectermined colorime-

trically or spectrophotometrically or by other methods.

"~

Purpose of Alkaloidal Determination :

The analysis of crude drugs and galenicals for their alkaloidal content

is performed for several reasons, namely

1.

;. s % v £ =
For the estimation of total and individual alkaloids for the purpose o:

determining the market value of a shipment.

The international control of traffic in narcotic and other potent drugs.
The deterninatics of pharmacological potency and conformity to pv
rubric or label claims of drugs used in therapy.

The toxicological examination of drugs suspected in poisoning cases.

Studies of the alkaloidal content as a function of the plant growth, con-
ditions and time of harvesting, or studies of the distribution of alkaloids

in the various parts of the plant.

For kinetic studies of the rate of detcrioration of drugs and galenzca]s

under various conditions of storage.
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Types of alkaloids and

their occurrence

[ Basic ring struc

Botanic

Basic ring structu

Name of alkad

Botar origin Basic ring structure

N

Al origin

kylan

Pyrrolidine

Pyridine and

Non-heterocyclic alkaleids

Iphedri

Horde

Capsaic

Cathine

Mescaline

to trypt

Na

Erythror

l

an antibiotic;

|
| Heterocyclic Alkaloids :

Hygrine
Stachydrine

Trigonelline

Conii

Arcce
Lobeline
Pelletierin

e

Pscudo-pe
Nicotine

(Pyridi

pyrrolidine)

Lphedra Greli

In germinating bar

dustichon

Capsicum sp. laraceae

Catha sp. (Celastrac

liam

Lophophora
Papaver s [ Papaveraccar
Streptomyces erythreus

Fungi)

Coca sp. (Irithroxylaceee)

Stachys  tuberifera (Labiatac)

Foenugreek  (Leguminosac,
Strophanthus  (Apocynaceac;
Coflee  (Rubiaceac)
AL:ZI:_ =:~_.=\\:=~:
Areca Catechu (Palmac)
Lobelia sp. (Lobeliaceae)
Punica granctum (P'unicaccac)

DPunica anatum

Nicotiana tahacum and other

Piper spo (Piperaceac
Ricits

communis

(Luphord

. Hordeum

(Umbelirferac)y

(lwcaceac

pane

6. Aporphine

7. Norlupinane

8. Indole

Hyoscvan H

Hyoscine,

Atroj

Netelotdine,

Coca

Quinine, Quinidine,

Narcotine

Hydrastine,

Berberine

Emectine, Cephacline

Tubocurarine

Corydaline

Boldine

Sparteine, Cystine,

Lupinine,Laburnine

Ergometrine,
Lrgotamine

Physostigmine

Species

Atropa,  Datura,

Dubo:isia

vd Scopolia

{Solanaceac)

sp. (Laythroxylaceae)

(Rubraceae)

Cusparia bark, Galipea cfficinalis

Rutaceae X
9. lmidazole

Papaver somniferum ( Papaveraceae) |, Purine

Numer s genera of the Berberid-
acear, Ranunculaccae and Papav-

eracear

7 ¥ s (Rubi .
Cephaelis sp. (Rubiaceae) (1. Steroidal
urar tained fr g :
Curare obtained from plants of (some combined
Menispermaceae. ﬁ 23 Glyoodioe)
Corydalis and Dicentra sp. [

(Papaveraceae) .
Peumus boldus (Monimiaceae)

~tinces  call “The i _— .
Somctinces called “The lupin 12. Terpenoid
alkaloids”. Occur  particularly
in leguminosae, sub-family Papill-
. : < 4 13. Tropolone
tonaceae, c.g. broom, Cytisus scop-

Am

Kescrpine.

it

curare

ne, Bruc

Cafleine

I'heobromine
Solanine (Glycoside)
Veratrum Alkaniine
ester and their
glycosides
Funtamine

Conessine

Aconitine, Atisine,

Lycaconliine, ctc.

Jolchicine

Ravwolia sp (Apocynaceae)

ae)

Aspuade

7 Apocyn

aceac)

Strychnas nux-vomica and «

(Loganiaceac

sp. (Rutacear)

Tea (Theacear) Coffee (1 hiaceac),
maté  ( Aguifoliaceae ), guarana
(Sapindaceae), Cola nuts (Stercu-
liaceac).

Cocoa

Shoots of Potato (Selanac

Veralrum sp. and  Schoenocattlon

p. (Liliaceae)

Funtumia - elastica (Apocynaceac)

Holarrhena antidysenlerica

(Apocynaceae)

Aconttum and Delphinium .p

Colchicum sp

(Liliaceac)

aris, dyer’s broom, Genista tinct-

oria ; Iaburnum and Lupinus sp.

Claviceps sp. (Hypocraceae)

Physostigma venenosum (Leguminosae) 7
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Basic NuCQCuS of A?ﬁchids

Pyridine

R

N

Quinoline

Indole

( or"Benzopy1irole )

Purine

(Pyrimidine -} imidazole)

N
1
H

Pyrrolidine

-

Piperidine

e

N

Isoquinoline

Imidazole

(or glyoxaline)

Vg A o, .4

=

Pyrrolizidine

Tropane

(Piperidine — Pyrrolidine)

9

Nor-hipinane

Carboline

(Indole + Pyridinc)



(L)

N

H
Indole + Hydroquinoline

( In Ergot Alkaloids )

Hydroindole + Pyrrolidine
(In Physostigma Alkaloids )

bl

N

\J/

Quinuclidine Aporphine
(in cinchona alkaloids ) (Isoquinoline 4+ phenanthrene)
V\
Phenanthrene Tropolone
—N
Phenanthridine Steroidal
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