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Crystal and colour tests are described for 48 atropine-like drugs. 

FEW plant alkaloids are used for such a wide variety of purposes as 
atropine, serving as it does as a mydriatic, a spasmolytic, or an anti- 
secretogogue. In some ways this is a disadvantage, as it is the cause 
of unpleasant side effects, and for this reason a search has been made 
for drugs that are more restricted in their action. None of the available 
substitutes for atropine is entirely specific although in many of them one 
effect is predominant. Different substances have therefore been developed 
for use either as mydriatics, or as spasmolytics, while similar substances 
have found more specialised uses as antitussives, tranquillisers, or hypo- 
tensive agents, or for the treatment of Parkinson's disease. 

These substances all contain basic nitrogen, many of them being 
quarternary ammonium compounds. The first to come into use were 
synthetic tropeines such as homatropine. Subsequently it was found 
that many simpler substances had similar anti-acetylcholine properties. 
The majority of these compounds are esters formed by the combination 
of an amino alcohol with a substituted acetic acid, but the ester linkage 
is not essential, and both amines and amides with atropine-like properties 
are known. 

It is the purpose of this paper to describe tests for microgram quantities 
of 48 of these compounds. As it is difficult to discern any clear connection 
between chemical structure and pharmacological activity, no attempt has 
been made to classify them under either of these headings. For the sake 
of convenience, atropine, hyoscyamine, hyoscine and homatropine have 
been included here, although tests for these alkaloids have been published 
previously1. 

EXPERIMENTAL PROCEDURE 
Crystal Tests 

The hanging microdrop technique developed by Clarke and Williams' 
was employed. All substances were dissolved in 1 per cent acetic acid 
with the exception of butylhyoscine bromide which was dissolved in 
a mixture of 1 volume of 5N HCl with 2 volumes of ethanol. 

Usually two tests are given 
for each substance, but where there is difficulty in distinguishing between 
two closely related drugs three tests have been recorded. For some, 
only a single test could be found, and for three compounds no crystal 
tests at all. These substances must therefore be identified by their 
colour reactions. 

The results obtained are given in Table I. 
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Substance I Result 

Benactyzine .. .. 
Benzhexol .. .. .. 
Benztropine .. .. 
Caramiphen .. .. 
Convenil .. .. .. 

Sensitivity pg. 

Cycrimine _ _  .. .. 
Dibutoline .. .. .. 
Diphemanil .. .. 
Hexahydroadiphedihe . . Dipropyline .. 

. . . . .. .. . . . . . . . . 

. . . . . . . . .. . . .. . . . . . . .. 

.. 
Hexocycline . . . . 
Lachesine . . 
Mepiperphenidol bromide ' 
Methantheline bromide . . 
Octaverine . . . . . . 
Oxeladin . . . . . . 
Pavatrine .. .. .. 
Penthienate bromide . . 
Pentoxyverine .. .. 
Piperidolate . . . . 
Pipenzolate bromide . . 
Poldine .. .. 
Procyclidine' .. . . 
Propantheliie bromide . . 
Spasmadryl . . . . 
Tricyclamol .. 
Tridihexethyl iodide . . 

Orange-green-blue 
Faint purple . . 
Yellow . . .. 
Yellow 
Faint orange' fading 
Dullred .! . . 
Red .. . . . . 
Orange-red . . 
Red .. .. 
Orange, fading . . 
Dull purple . . 
Orange-green-blue 
Dull purplebrown 
Blue .. . . 
Green-brown . . 
Orange .. . . 
Green, fading . . 
Blue-green-brown.. 
Slowly orange . . 
Faint orange . . 

Formaldehyde-sulphuric acid test (Marquis) 

.. .. .. .. . .  .. . .  .. .. . .  .. .. .. . .  .. .. .. .. .. . .  

.. .. .. .. .. .. .. 

Oranee-meen . . 
Orange-&een-blue 
Faint purple . . 
Green-yellow . . 
Faint orange, fading 
Dull purple . . 
Brown-black-violet-brown 

.. .. .. .. .. .. .. .. 

. .  .. .. .. .. 

.. .. .. .. 

.. .. .. .. . .  .. 

. .  

. .  .. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .  . .  .. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. : : I  .. 

.. 

. . /  

0.1 
1.0 
0.025 
1 .o 
1 .o 
1.0 
1 .o 
0.1 
0.25 
1 .o 
1 .o 
0,025 
0.25 
0.25 
0.1 
0.5 
0.25 
0.25 
1 .o 
1 .o 
0.1 
0 2 5  
1 .o 
0.5 
1 .o 
1 .o 
0.5 

Ammonium vanadate test 

Adipbenine.. . . 
Benactyzine . . 
Benzhexol .. .. 
Benztropine . . 
Cyclopentolate . . 
Cycrimine . . . . 
Diphemanil .. 
Diprop yline 
Hexah ydroadipher&e 
Hexocycline . . 
Lachesine .. 
Methantheline bromide 
Octaverine . . . . 
Pavatrine . . 
Penthienate bromide 
Pentoxyverine . . 
Piperidolate 
Pipenzolate bromide 
Poldine 
Procyclidind . . ' 
Propantheline broGde 
T ri c y c 1 am o 1 
Tridihexethyl iodide 

.. .. .. .. .. .. .. .. .. . .  .. .. .. .. .. .. .. .. .. .. .. 
.. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
.. .. .. .. 

.. .. . .  .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .  

Green-blue . . . . 
Orange-olive-brown . . 
Dull green . .  .. 
Yellow . . . . . . 
Brown .. .. .. 
Red-brown . . . . 
Brown-blue . _  .. 
Grey-green . . . . 
Faint green . . . . 
Blue-grey . . . . . . 
Orangeolive . . . . 
Orange _ .  .. .. 
Red-brown . . . . 
Brown' .. ,. _ .  
Purple . . . . . . 
Brown slowly . . . . 
Olive . . . . . . 
Orange-green 
Orange-green-dull' purple' ' 
Grey-black . . . . 
Orange . . . . .. 
Grey-purple . .  
Brown-black-violei ' . . 

.. .. .. .. . .  

. .  . .  .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

.. .. .. .. .. .. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Ammonium molybdate test 

0.1 
0.05 
0.25 
0.1 
0.5 
0.25 
0.25 
0.25 
1 .o 
0.25 
0.05 
0.1 
0.1 
0.1 
0.1 
1 .o 
1.0 
0.05 
0.05 
0.25 
0.05 
0.25 
0.5 

Amprotropine . . . . 
Benactyzine .. .. 
Benzhexol .. .. .. 
Benztrooine . . . . 

.. .. 

Cyciopekolate . . . . . . Blue . . . . 
Brown .. .. 

Dibutoline . . . . . . . . 
Diphemanil .. _ .  . .  
Cycrimine . . . . . . . . 

Hexocycline . . . . . . Dull purple . . 
Homatropine methyl bromide Orange-blue . . 
Lachesine .. _ .  .. .. .. Orangegreen-blue 
Hyoscine-N-oxide bromide ! f 1 Blue-green . .  

.. .. :: : : I  . .  .. .. . .  .. .. .. .. 
:: : :  . .  .. .. 
. .  . .  . .  . .  .. .. . .  .. .. .. ::I 

1 .o 
0.25 
1.0 
0.025 
1 .o 
0.5 
1.0 
0.25 
1 .o 
0.5 
0.5 
0.05 

* Green may be seen first. 
t Green does not always appear. 
t Orange forms before the addition of sulphuric acid. 
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TABLE 11-continued 

Substance I Result I Sensitivity wg. 
. . .  

Mepiperphenidol bromide . . . .  
Methantheline bromide . . . . . .  
Octaverine . . . . . . . . . .  
Oxeladin . . . . . . . . . .  
Oxyphenonium bromide . . . .  
Pavatrine . . . . . . . .  
Penthienate bromide . . . . . .  
Pipenzolate bromide . . . . . .  
Poldine . . . . . . . .  
Procyclidine . . . . . . .  
Propantheline bromide . . . . . .  
Tricyclamol . . . .  
Tridihexethyl iodide' : . . . .  

Blue-grey . . . . . . . . . .  
Green . . . . . . . . . .  
Green . . . . . . . . . .  
Faint blue . . . . . . . . . .  
Green . . . . . . . . . .  
Green7 . . . . . . . . . .  
Purple . . . . . . . . . .  
Orange-green . . . . . . . .  
Orange-blue 
Blue-grey . . . . . . . . . .  
Green-yellow . . . . . . . .  
Grey . . . . . . . . . .  
Greenl-blue-grey . . . . . . . .  

. . . . . . . .  

0.25 
0.05 
0.1 
I .o 
1 .o 
0.1 
n.i 

.. . .  

. . 

. . 

. . 

. . 

. .  

.. .. . . . . 

- .  
0.05 
0.05 
0.5 
0.05 
I .o 
0.5 

Orange . . . .  
Green . . . .  
Light brown-orange 
Brown . . . .  
Purple-brown . . 
Orange-green . . 
Orange, fading . . 
Brown . . . .  
Orange . . . .  
Brown .. 
(Orange)$ Gown . . 

Benactyzine . . . . . .  
Benzhexol . . . . . . . .  
Benztropine . . . . . .  
Caramiphen _ .  , . , . 

. . I  

Cyclopentolate . . 
Cycrimine . . . .  
Dicyclomine . . 
Diphemanil . . 
Hexocycline . . . . . .  
Homatropine methyl bromide . . 
Lachesine . , . .  
Mepiperphenidol bromide ' . , 
Methantheline bromide . . . .  
Octaverine . . . . . . . .  
Oxyphenonium bromide . .  
Pavatrine . . . . . . . .  
Penthienate bromide . . . .  
Pipenzolate bromide . . . .  
Poldine . . . . . . . .  
Procyclidine . . . . . .  
Propantheline bromide . . . .  
Tricyclamol 
Tridihexethyl iodide : : : 

.. .. 

Selenium dioxide test 

. . 

. . 

. . 

. . 

. _  

. .  

.. . . . . 

Orange-olive-brown 
Brown . , .. 

Light brown-orange 
Brown . . . .  
Purple-brown . . 
Orange-green . . 
Orange, fading . . 
Brown , . 
Orange . . . .  
Brown .. 
(Orange)$ Gown . . 

. . I  Fbbwyow . . 
. . . .  

.. . .  .. .. 

. .  . .  

. .  . .  

.. 

.. 

.. 

.. 

.. 

.. 

.. 

. .  

.. . .  

. .  

.. 

. .  . .  

.. 

. .  

. .  .. 

.. : : I  .. .. .. .. .. .. 

.. .. 

.. .. .. 

.. 

.. 

.. .. .. . .  .. 

0.25 
0.25 
0.1 
1 .o 
0.5 
0.5 
1.0 
0.5 
0.5 
0.5 
0.05 
1 .o 
0.5 
I .o 
0.25 

0.5 

Vitali's test 

Colour Tests 

The results obtained are given in Table I1 and discussed below. 
These are made with microdrops on opal glass as described previously1. 
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Two further colour reactions may be employed. With the microdiazo 
test2, amolanone gives a bright purple colour when coupled with diazotised 
p-nitroaniline, while phenactropinium gives a brown purple, quickly 
changing to reddish brown. With the paraformaldehyde/phosphoric 
acid reagent3 introduced for the identification of solanine, penthienate 
gives a bright mauve colour, while methantheline and propantheline 
give a pale orange. It should be noted that the yellow colour originally 
described3 as being given by octaverine with the paraformaldehyde/ 
phosphoric acid reagent has been found to be caused by dihydro- 
octaverine present as an impurity. 

DISCUSSION 
Microchemical tests for alkaloids and synthetic bases must serve to  

identify not only the pure substance, but also the same substance extracted 
from organic material. In the former the base will be combined with 
some particular acid, while in the latter it will be present as the free base 
or combined with some acid of the analyst’s choice. It is not always 
realised that colour tests, and occasionally crystal tests, may be modified 
by the nature of the acid radical present. The outstanding example of 
this among the compounds dealt with in this paper is tridihexethyl 
iodide. Here the intense colour of the iodine liberated by the addition 
of concentrated sulpliuric acid masks any colour due to the base. In 
some of the bromides the liberated hydrobromic acid, which on its own 
gives a green colour changing to blue with the ammonium molybdate/ 
sulphuric acid reagent, may modify any colour caused by the alkaloid itself. 

The tests given in Table I1 are for the actual drugs containing the 
acid radicals given in Table I. Investigation of the colours caused by 
the alkaloid alone was made by treating a solution of the drugs with silver 
nitrate solution, and removing excess silver with sodium chloride. The 
precipitated silver halides were filtered off, and tests made on the filtrate. 
The following differences were noted. Tridihexethyl gave a faint dull 
purple with all the sulphuric acid reagents, and no colour with Vitali’s 
test. Methyl homatropine and oxyphenonium gave no colours. Mepi- 
perphenidol gave a yellow colour with the Marquis reagent, and no colour 
with the other reagents. With pipenzolate there was no change in the 
colours observed, and with methantheline, propantheline and penthienate 
the only difference was with the Marquis reagent, where the first two sub- 
stances gave an orange colour, and the last-named a purple. Hyoscine- 
N-oxide gave the same colour (violet) with Vitali’s test, but no colour 
with the ammonium molybdate-sulphuric acid reagent. 

The crystal tests described in Table I are not affected by the nature 
of the acid radical present. 
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