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SUMMARY

Following previous supplements in this series, a further 180 compounds
were analyzed by paper chromatography in six solvent systems. The data originating
from 15 standard colour reagents are also recorded and presented. The following
types of compounds are described: flavonoid derivatives, aliphatic and aromatic
aldoximes and ketoximes, substituted benzamide derivatives, aminobenzene deriv-
atives and heterocyclic amines, N-nitroso compounds, N-oxides of tertiary bases,
pyrimidine and indole derivatives and sulphonamide drugs. The paper chromato-
graphic mobility patterns were characteristic, especially for 1,3- and 1,4-hydroxy-
benzaldoximes and ketoximes of the hydroxyacetophenone type. All the heterocyclic
bases investigated showed mobility patterns similar to those of the alkaloids de-
scribed in earlier supplements. Mobility patterns similar to the alkaloids were
produced by some of the mercaptopyrimidines. In general amino-, diamino-,
hydroxy and dihydroxy derivatives of pyrimidines showed low mobility in these
solvents. Several flavonoid compounds were found to be Ehrlich positive and a
magenta colour was produced by L-epicatechin. Most of the N-unsubstituted benz-
amides were detected with p-dimethylaminocinnamaldehyde, and most of the N-
nitroso derivatives of secondary amines and N-oxides of heterocyclic tertiary amines
. were revealed by this reagent.

INTRODUCTION

In earlier studies in this series!, attention was concentrated on developing
as specific as possible patterns of mobility for a variety of compounds of biological
importance. The Ry values for each of these compounds were determined for six
different paper chromatographic solvent systems. When presenting the latter data,
the solvents were arranged in order of decreasing polarity, so that for identification
several types of characteristic mobility patterns for these compounds were more
easily recognized. This system of mobility patterns was interconnected with data

+ " Present address: The Food Administration, P.O. Box, S-104 01 Stockholm 60, Sweden.
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from 15 selected detection reagents, which allowed the identification of functional
groups in the molecule and ultimately provided basic information for rapid classi-
fications of these compounds, and their identification.

Of the large number of compounds, such as plant phenolic products!, biogenic
amines®'3, alkaloids®* ® and certain indole derivatives®—4, a great many were found to
have irregular mobility (defined in the section Discussion) and within a group
this remarkable mobility persists, so far with few exceptions, even when larger num-
bers of compounds were investigated. These valuable identification criteria were
discussed in a recent review®.

This latest supplement gives data for important new types of compounds, e.g.
flavonoids, N-nitroso derivatives, N-oxides and benzamides, not previously treated
in detail. The data for oxime and pyrimidine derivatives follow on from a previous
supplement?®,

As well as taxonomical problems with higher plants that can be resolved by
studies of flavonoid contents, always of interest’, there has recently been concern
about the occurrence of these type of compounds, e.g. anthocyanines, in foods®,
The data presented in Table I show a complication in detecting these compounds
by colour reactions. The N-nitroso compounds of secondary amines have long
been known as potential carcinogens with documented mutagenic action®, and their
distribution!® and possible formation in vivo is currently under investigation!!+12,
In this study chromatographic data are also presented for N-nitrososarcosine,
which is formed from creatine by nitrite'!, It may be of future interest that a
compound such as p-methylnitrosobenzaldehyde is naturally occurring and is a -
metabolic product of Clirocybe suavolens's,

Very few aromatic N-oxides of tertiary amines are found as natural products.
One of the first reports was the presence of geneserin mono-N-oxide in calabar bean'*.
This was followed by the isolation of iodinin'® (1,6-dihydroxyphenazine-5,10-
dioxide). from Chromobacterium iodinum, an antibiotic aspergillic acid!® (6-sec.-
butyl-2-hydroxy-3-isobutylpyrazine-1-oxide) from Aspergillus flavus and pulcher-
rimine!”? (iron(I11) complex of pulcherrimic acid, the N,N’-dioxide of 2,5-dihydroxy-
pyrazine derivative) from Candida albicans. Recently a metabolic conversion of
arecoline (1,2,5,6-tetrahydro-1-methylnicotinic acid methyl ester), from betel nut,
to arecoline-1-oxide in the rat was reported'®. On the other hand, quite a number
of 4-nitroquinoline-1-oxides and related oxides are potent carcinogens!®, which
makes it desirable to obtain more separation and detection data for these types
of compounds. Among the oxime compounds investigated, formamide oxime was
reported to inhibit RNA and DNA synthesis in Escherichia coli, rat liver and rat
cerebral . mitochondria?®, From the numerous pyrimidine derivatives listed in the
Tables, several are antimetabolites and some are intermediates in pteridine synthesis.
Deaminoleucopteridine synthesis requires 4,5-diamino-2,6-dihydroxypyrimidine?!,
Model studies on prebiotic synthesis of nucleic acid bases, run over several inter-
mediates, is indicated by the formation of 5-hydroxymethyluracil, a precursor to
thymine?22,

MATERIALS AND METHODS

For one-dimensional descending chromatography, rectangular glass jars of
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20 3060 cm were used. Whatman No. 1 filter paper (chromatography grade),
24 %X 48 cm, was used throughout the experiments. The solvent front was allowed
to travel 40 cm from the start. The compositions of the six solvent systems used
are given in Abbreviations used in Tables I-X., (See p. 144.)

Spray reagents

The following twelve standard spray reagents were used to detect the com-
pounds: diazotized sulphanilic acid (Schuchart, Munich, G.F.R.); diazotized 4-
benzylamino-2,5-dimethoxyaniline (Koch-Light Labs., Colnbrook, Great Britain);
diazotized o-dianisidine (Koch-Light); p-nitrobenzenediazonium fluoroborate
(Eastman-Kodak, Rochester, N.Y., U.S.A.); 2,6-dibromoquinone-4-chloroimide
BDH, Poole, Great Britain); 2,4-dinitrophenylhydrazine, ferric chloride,” phos-
phomolybdic acid, potassium -permanganate, bromophenol blue, p-dimethyl-
aminobenzaldehyde and p-dimethylaminocinnamaldehyde (Heidenheimer Lab.,
Heidenheim-Brenz, G.F.R.). All compounds were also tested with ninhydrin,
p-dimethylaminobenzaldehyde in acetic anhydride and Dragendorff reagent, KI-Bil,
(E. Merck, Darmstadt, G.F.R.). For the concentrations of these reagents see Ab-
breviations used in Tables I-X.

Most of the compounds that are listed in the Tables were obtained through
commercial sources and used without purification. However, it was discovered
that a number of preparations contained easily separable components. The main
spot in these instances was considered to be the compound named on the supplier’s
label. All the aldoximes and ketoximes appearing in this supplement were synthesized
from the corresponding aldehydes or ketones. All the derivatives were obtained
in water—-ethanol mixtures by adding slightly alkaline hydroxylamine hydrochloride
and heating the mixture. The oximes were then recrystallized from ethanol-water
mixture, It can be seen from the Tables that in a few instances the cis and #rans
isomers separated in certain solvents. Aromatic amine N-oxides were synthesized
according to methods already described?. This essentially involved oxidation with
339, hydrogen peroxide in glacial acetic acid at 60°. N-Nitroso derivatives were
prepared from the corresponding secondary amines by nitrosation with sodium
nitrite in glacial acetic acid?4, Unsubstituted and substituted benzamides were
prepared by the action of ammonia or the corresponding amine on freshly distilled
acid chlorides2®, Preparations were used without purification.

RESULTS

Tables I-X contain information on 180 organic compounds investigated
by the above procedure. The R values were recorded in six different solvent systems
arranged in a special order, designated by F, E, A, B, C and D. The detection as
colour reactions is recorded for the twelve different spray reagents used for the
identification of each compound; the colour produced under ultraviolet light is
also indicated. In addition, all compounds were also tested with NH, DAB and
Bi reagents (for abbreviations, see below). When positive reactions were observed,
the results were labelled with the superscript a, b or c, as can be seen in the footnotes
-to the tables, The amount of substances used in these experiments was about 25 ug
per spot. When the reagents were applied, the colours: produced are referred to
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in the tables by numbers; the explanation of the code used is given in the colour
index.

Owing to lack of space in the tables, the R, values have been multiplied by
100; e.g. values recorded as 12, 56 and 88 refer to true Ry values of 0.12, 0.56 and
0.88. In order to facilitate the location of the specific colours in the colour index,
a general abbreviated transcript of colours from the numerical code is given in
Fig. 1. The — sign generally indicates a negative reaction or an uncertain reaction
that was too weak to deserve colour estimation. In a few instances, the uncertainty
in colour shades is expressed by a -+ sign. Reactions with the reagents Mn and Ind
are, as a rule, indicated by the signs —, + or -+ +. The + <+ sign indicates that a
positive reaction was immediately obtained. However, in this investigation, the
number 33 often appears for the reagent Ind. This indicates that certain basic
compounds become visible owing to the strong absorption of the reagent to the
compound, when compared with the background shade. Reagent Bi is indicated
as positive without differentiating between the shades. When colours are recorded
by a number placed on top of another number, e.g. 2%, upon spraying a coloured
spot (24 in the colour index) immediately appeared, which changed colour (57 in the
colour index) within a few seconds. Usually, most colours are unstable and after
some time take on a brownish tone; this is caused to some extent by the chemical
influence of other reagents used in the vicinity. This change in colour is not recorded
in the tables nor are those compounds indicated that, at this low concentration, are
visible on the chromatograms because of their own colour. Exceptions are made for
DAB and NH reagents, where the colour development is followed at room tempera-
ture, and the first observation is made in about 1 h and the final check within 24 h.

COLOUR CODING USED TO RECORD THE COLOUR REAC-
TIONS (IN ABBREVIATED FORM)

No. 1, 2.... 708, 9. 12,13,14.....21,22,23 ..... 26,27

orange . red violet

No. 26‘,2&28 we:e:.36,37,38,39 ..... 50,51 ,52,53 ..... 56,59,60

- -
-

green

blue brown
No. 61,62,63,64,65,66,67,68.69,70,71,72 .....
C— -
redbrown black gf"gy‘ white = decolorizing

Fig. 1. Colour coding used to record colour reactions (in abbreviated form) as a complement to
the colour index for the tables.

DISCUSSION

The earlier finding® that aromatic and heterocyclic aldoximes could con-
veniently be identified with p-dimethylaminobenzaldehyde in acetic anhydride
(reagent DAB) is confirmed by the series of compounds in Table II. The general
pattern of reactivity towards this reagent seems to be that aliphatic aldoximes
produce faint yellow or no colour with this reagent.. Aromatic aldoximes give
preferentially orange colours with compounds containing free hydroxyl groups
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in the benzene ring, and in some instances a pink colour is produced (oximes of
vanillin, isovanillin and 3-cinnolinealdehyde type). However, many aldoximes
lacking free hydroxyl groups in the benzene ring failed to react. Aromatic ketoximes
(Table I1I) seem to be less reactive and only yellow to orange colours are produced.
For aliphatic ketoximes no reactions with DAB reagent were recorded.

As before one of the features has been to record unusual colour reactions
with compounds that in the literature are not usually described as Ehrlich positive
compounds, e.g. compounds not containing nitrogen. In order to provide a basis
for this cautious interpretation of Ehrlich positive responses (reagents EH and DAC)
the following observations were made. Flavonoid compounds have been suspected
to interfere with the Ehrlich colour reactions obtained with amino compounds
or heterocyclic derivatives of indoles and pyrroles. Since the reports of purple
colours with Ehrlich reagent with resorcinol derivatives®'?® appeared, there have
been no direct data indicating flavonoid compounds. As seen in Table I, L-epicatechin
(3,3',4',5,7-pentahydroxyflavan, a cis diastereomer of b-catechin) gives a magenta
colour with EH reagent and a green colour with DAC reagent. Catechin itself is
also recorded as positive, although with less pronounced colours. Only the trihy-
droxy derivatives, hesperetin and naringenin, and the pentahydroxy derivative of
flavanone, robinetin, gave positive EH and DAC reactions, in yellow and brown
shades, respectively. The presence of a resorcinol configuration of the hydroxyl
groups in the molecule was not immediately held responsible for this colour
reaction, since daticetin (tetrahydroxyflavone) and quercetin (pentahydroxyflavone),
both of which are also 5,7-dihydroxy derivatives, are negative and this might
indicate a more complicated colour-forming mechanism than the requirement
of a free 4 or 6 position for simple resorcinol derivatives giving purple colours.

Among other interfering colour reactions, the following compounds produced
yellow colours with EH reagent: glyceraldoxime (Table II), p-benzoquinonedioxime
(TableIIl), salicylamide, trans-cinnamide (Table1IV), gramine-N-oxide and phenazine-
N-5-oxide (Table VII). A brown colour was produced by 2,6-dihydroxybenzamide
(Table IV) and 2-hydroxypyrimidine (Table VIII). Pink shades were obtained with
4,6-dihydroxypyrimidine and 2-mercapto-4,6-dihydroxypyrimidine. The pink colour
obtained with the 2,4,6-trihydroxypyrimidine derivative is reminiscent of the activity
of the 2,4,6-trihydroxyacetophenone?’ and seems to be positively correlated with
this compound. Even 4,6-dihydroxypyrimidine (hydroxyl groups in the meta
position), because of the pink shade developed, belongs to the same group of
“‘erroneous”’ Ehrlich positive compounds as resorcinol derivatives?®.

The DAC reagent, which is more sensitive and with a broader colour range,
produced the following unusual colour reactions: yellow with p-benzoquinone-
dioxime, 2,5-dihydroxyacetophenone oxime and menadione monoxime (Table III)
and magenta  with benzamide, m-nitrobenzamide, o-hydroxybenzamide, o- and
p-methoxybenzamides, 2,6-dihydroxybenzarmide, piperonylamide and trans-cinnamide,
but not with mono- or di-N-alkyl-substituted benzamides (Table IV). The use-
fulness of DAC reagent for detecting unsubstituted aromatic acid amides is thereby
clearly indicated. On average the colour response reached its maximum intensity
in about two hours at room temperature, although the single benzamides showed
great variations in. speed of colour. development. Several N-nitroso compounds
(Table VI), as well as all N-oxides of tertiary amines (Table VII), also gave magenta
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colours in contrast with the corresponding parent bases, which were DAC negative.
Blue colours were obtained with 4,6-dihydroxypyrimidine, 6-aminouracil, 2-mer-
capto-6-aminouracil, 2-mercapto-4-amino-6-hydroxypyrimidine, 4-amino-2,6-dihy-
droxypyrimidine and 2,4-diamino-6-hydroxypyrimidine. Rare green colours were
obtained with 2-mercapto-4,6-dihydroxypyrimidine and 2-amino-4,6-pyrimidine-
dione (Table VIII).

Dragendorff reagent (Bi) was reported in previous supplements to be a valuable
adjunct in detecting alkaloid compounds, aromatic bases in general and certain
N-containing drugs—°. From Table I it can be seen that the flavonoid derivatives,
datiscetin, malvin chloride, myricetin and pelargonidin chloride, are Bi positive.
A few other compounds, benzoylacetone oxime (Table III), N-nitrososarcosine
(Table VI), 2-methylmercaptopyrimidine, 2-mercapto-4-methylpyrimidine and 4,6-
diaminopyrimidine (one of the few Bi positive aminopyrimidines, Table VIII) and
3-methylindole (Table IX) gave Bi positive reactions which can in certain circum-
stances be indicative of alkaloids.

Concerning the unexpected positive responses with the hippuric acid reagent
(DAB) with oxime derivatives, as mentioned earlier, the following compounds
were also recorded as DAB positive: epicatechin, magenta (Table I); p-chloro-
aniline and o-ethylaniline, pale yellow (Table V); nicotinic acid N-oxide, pale
yellow (Table VII); 2-mercaptopyrimidine, yellow; 6-aminouracil, 2-mercapto-6-
aminouracil and 2-amino-4,6-pyrimidinedione, pink (Table VIII); and 7-methyl-
indole, pink (Table IX). Ninhydrin reagent (NH) was not expected to reveal the
compounds studied in this supplement; however, the following reactions were
noted: thiophene-2-aldoxime, pale brown (Table II); o-acetoacetylphenyloxime
and menadione monoxime, red-violet (Table III); m- and p-chloroanilines and
mesidine, pink (Table V); 2-mercaptopyrimidine and 2,5-diamino-4,6-dihydroxy-
pyrimidine, red-violet (Table VIII); and 5-amino-2,3-dimethylindole, brown (Table
IX). The red-violet colour produced with some of these compounds can easily be
confused with that of an amino acid derivative.

With the other detection reagents used for screening these compounds the
most interesting results were as follows. With diazonium reagents (D; and D,)
a blue colour was obtained with vanillin oxime, ethylvanillin oxime and mono-
phthalaldoxime (Table II). Orange colours were produced by 4,6-diaminopyrimidine,
2-mercapto-6-aminouracil, 4,6-dihydroxypyrimidine and 2,4-diamino-6-hydroxy-
pyrimidine (Table VIII). Most of the mercaptopyrimidine derivatives (Table VIII)
gave brownish colours with 2,6-dibromoquinone-4.chloroimide reagent (DB).
Similar brownish and red-brownish colours were observed earlier with compounds
which contained a free mercapto group; S-methylation as a rule depresses the colour
formation. A green colour with DB reagent was obtained with 2-hydroxy-3-methyl-
benzaldoxime (Table II) and with o-hydroxybenzamide (Table IV), which was
regarded as a more unusual response. Ferric chloride reagent (Fe) gave red-brown
colours with 2-methylmercaptopyrimidine, 2-mercapto-4,6-dihydroxypyrimidine
(Table VIII), all N-nitroso compounds (Table VI) and most aldoximes (Table II)
and ketoximes (Table III). A few N-oxides of tertiary amines gave brownish or red-
brown colours with Fe reagent.

- Coming to the results obtained by the analysis of the approximately 1000 Rp
values listed in this supplement, a few introductory comments are appropriate. When
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presenting the six R, values for the different solvent systems in a certain order
for each compound (preferentially in a diagram), a number of characteristic mobility
patterns was obtained. The majority of the compounds followed a regular pattern,
but for certain compounds still very individual patterns, dependent on the solubility
properties of a particular compound in these solvents. From these simple charac-
teristics another selection of compounds could be made on the basis of larger
deviations from this regular mobility pattern due to the total number and positions
of hydrophilic and hydrophobic substituents in the molecule. In the first place,
the compounds which showed a sudden drop or elevation of R, values for certain
solvents, compared with the regular decrease from one solvent to another, in a given
order, were of great interest.

Regular mobility was defined in an earlier review on this subject® as occurring
when the Ry values for neutral compounds for these solvents, arranged in the
order F>E>A>B>C>D, showed a continuous decrease. The presence of an
acidic function in the molecule, not masked by a basic function, was indicated by
a change in the partial sequence of the R, values for these solvents, F>E<A.
For a basic function, a partial sequence of R, values, F<E>A, was found to be
highly significant. Any other variations in these three basic criteria were defined
as irregular, and in numerous cases could be correlated with the position, number
and type of substituents present.

- It was found earlier that snmple 1,3- and l4-d1hydrlc phenol derivatives
showed a sudden R value increase in solvent C, according to the partial sequence
B<C>D, in conjunction with neutral or acidic compounds. For more complicated
structures such as flavone derivatives (Table I), which are polyhydroxy compounds
and several of which contain 5,7-dihydroxy (compared with 1,3-dihydroxy) substi-
tuents, the mobility pattern turns out to be more like a regular one. Naringenin
only shows B<C> D clevation due to the hydroxyl groups in positions 5 and 7,
and produces an irregular pattern. Any greater number of hydroxyl groups seems
to abolish this irregularity and the R elevating effect in solvent C is proved valid
and is limited to a maximum of three hydroxyl groups per molecule. This is also seen
from the mobility of the penta- and hexa-hydroxy derivatives, where the Ry values
in solvents B, C and D are close to zero. Compounds of this type, with a sugar
moiety attached to a hydroxyl group, show very low mobilities even in solvents F,
E and A.

On the other hand, when the aromatic aldehydes are converted to aldoxnmes
(ketones to ketoximes) an interesting increase in the mobility in solvent C is obtained
for 1,3- and '1,4-hydroxyaldoximes (and the corresponding ketoximes), similar to the
mobility pattern found earlier for 1,3- and 1,4-dihydric phenols. 5-Formaldoximo-
salicylic acid, 1sophthaldox1me (Table II), 2,5-dihydroxyacetophenone oxime, 3,4-
dlhydroxyproplophenone oxime and m-hydroxypropiophenone (Table III) show
an irregular mobility in the sequence B<C>D, which does not occur with the
corresponding parent compounds in these solvents. This conversion of aldehydes
to oximes before chromatography provides a helpful and selective. means for the
~ identification of hydroxyaldehydes. Two indolealdoximes, 3-indolealdoxime and
- 3-indoleacetaldoxime (Table II), also followed this pattern. The seemingly analogous
" Rp elevating effect in solvent C, recorded earlier for hydroxyindoles (without a
carboxyl function), seems to be in accordance with this finding; thus mdolealdehydes
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Abbreviations used in Tables I-X.

Solvent systems
A= Methyl isobutyl ketone-formic acid-water (10 parts ketone saturated with 1 part

4% formic acid).

B= Chloroform-mecthanol-formic acid-water (10 parts chloroform saturated with a
mixture of 1 part methanol and 1 part 4% formic acid).

C= Benzene-methyl ethyl ketone-formic acid-water (a mixture of 9 parts benzene and
1 part ketone saturated with 1 part 224 formic acid).

D= Benzenc-formic acid-watcr (10 parts benzene saturated with 1 part 2% formic acid).

E= Methyl ethyl ketone-dicthylamine-water (921:2:77).

F= Methyl ethy! ketonc-acetone-formic acid-water (40:2:1:6).

Reagents used for derection.

uv
D:
D2

(1

D3
Dy
DB
DN
Fe
Mo
Mn
Ind
EH
DAC
DAB
NH
Bi

(T (O

Ultraviolet light,

Diazotized sulphanilic acid (0.3 % solution in dioxan~water, 1:2).

Diazotized 4-benzoylamino-2,5-dimethoxyaniline (0.6% solution in dioxan~
water, 1:2).

Diazotized o-dianisidine (0.6%; solution in dioxan-water, 1:2).
p-Nitrobenzenediazonium fluoborate (0.4 % solution in dioxan-water, 1:2).
2,6-Dibromoquinone-4-chloroimide (0.5%; solution in dioxan-acctone, 4:1),
2,4-Dinitrophenylhydrazine (approx. 0.1 % solution in 1 N HC).

Ferric chloride (2% aqueous solution),

Phosphomolybdic acid (274 aqueous solution).

Potassium permanganate (194 aqueous solution).

Bromophenol blue (approx. 0.05 % solution in ethanol).

Ehrlich reagent (1% p-dimethylaminobenzaldehyde in 1 N HCD).
p-Dimethylaminocinnamaldehyde (0.1%; solution in 1 N HCl).
p-Dimethylaminobenzaldehyde (2% solution in acetic anhydride).

Ninhydrin reagent (2% solution in butanol saturated with water),
Dragendorff reagent (29 solution of potassium bismuth tetraiodide in 0.01

N HCI).

Colour index

Zinc yellow 25 Dark violet 49 Sap green
Lemon cadmium yellow 26 Light violet 50 Cedar green
Gold 27 Blue violet lake 51 Olive Green
Primrose yellow 28 Delft blue 52 Bronze

Straw yellow 29 Ultramarine 53 Sepia

Deep cadmium yellow 30 Smalt blue 54 Burnt umber
Naples yellow 31 Cobalt blue 55 Vandyke brown
Middle chrome 32 Spectrum blue 56 Raw umber
Deep chrome 33 Light blue 57 Brown ochre
Orange chrome 34 Sky blue 58 Raw sienna
Spectrum orange 35 Prussian blue 59 Golden brown
Scarlet lake 36 Indigo GO Burnt yellow ochre
Pale vermillion 37 Oriental blue 61 Copper beech

Deep vermillion 38 Kingfisher blue 62 Burnt sicnna
Geranium lake 39 Turquoise blue G3 Venetian red
Flesh pink 40 Turquoise green 64 Terracotta

Pink madder lake 41 Jade green 65 Burnt carmine
Rose pink 42 Juniper green G6 Chocolate brown
Madder carmine 43 Bottle green 67 Ivory black
Crimson lake 44 Water green 68 Blue grey

Rose madder lake 45 Mineral green G9 Gun-metal
Magenta 46 Emerald green 70 French grey
Imperial purple 47 Grass green 71 Silver grey

Red violet lake 48 May green 72 White-colourless -
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converted to N-hydroxy derivatives simulate the hydroxyindole pattern in their
partition properties in these solvents.

Table IV contains results for a number of benzamldes, which are approximately
neutral compounds, produce very regular mobility patterns and can only be distin-~
guished from other types of neutral compounds by a positive DAC reaction. Mono-
or dihydroxy substitution of the benzene ring, however, introduces acidic properties,
as seen by a considerable decrease in the Ry value in solvent E, producing a more
acid-like partial mobility pattern, F>E<A.

All the bases recorded in Table V showed in addition to an increase in their
Ry values in solvent E, elevation in solvent B according to a total mobility pattern
F<E>A «B>C>D. This type of mobility was earlier found to be valid for alkaloids
in general. By closer studies of these mobilities (see ref. 6), it was possible to sub-
divide these apparently similar patterns into four characteristic Ry patterns,
depending on how the R value behaved in solvent F, A or C in relation to the
peak heights in solvents E and B. If all these patterns are presented in diagrams,
it becomes evident that three of the four basic patterns for both alkaloids and
aromatic bases of non-biological origin were different. Only one pattern overlapped
in this respect, but several of the amines which gave irregular patterns were also
Dragendorff (Bi) reagent positive, which can make judgements for the presence
of alkaloids unspecific when basic drugs or their decomposmon products are present
in a biological sample.

N-Nitrosoamines (Table VI), not previously studied in detail in these solvent
systems, showed very low mobility in all solvents except F. In a few cases an Ry
elevation effect (e.g., N-nitrosopiperidine) in solvent B was noticed. More compounds
in this series need to be investigated in order to establish the limits of possible
separation possibilities for these solvents. A good identification seemed to be a
red-brown colour with Fe reagent. N-Nitrososarcosine, however, gave a relatwely
normal mobility pattern in all solvents.

N-Oxides of heterocyclic bases (Table VII) lost their double peak character
(in comparison with their parent compounds) in solvent E, consequently exhibiting
an F>E > A partial mobility pattern, indicating much lower basicity than the parent
compounds, but still exhibiting an A <B>C elevation, indicative of basic hetero-

cyclic structures.

: Coming to the R, value distribution of pyrimidine derivatives, the mono-
and diamino and mono- and dlhydroxy derivatives showed very low, but: regular,
mobilities in the solvents, particularly in A, B, C and D. The separation of these
compounds occurred in solvents F and E in the range of Ry values 0.0-0.50. Only
a few of the listed pyrimidine derivatives, e.g. 2,4-dimethyl-6-aminopyrimidine,
showed an alkaloid type mobility pattern, being also Bi reagent positive, 2-Mercapto-
pyrimidine and 2-methylmercaptopyrimidine also belonged to this mobility
group.

Indole derivatives presented in Table IX .were collected in an attempt
to study more closely the remarkable Ry value shift in solvents B<C>D, which

was earlier observed® for hydroxyindoles and hydroxyskatoles. It 'was shown that
by the monomethylation of a hydroxyindole to a skatole derivative, this Ry value
elevation  effect remained unchanged*. By dimethylation, -examples being 2,3-
dimethyl-6-hydroxyindole and 2,3-dimethyl-3-hydroxyindole, it bec?mes evident
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that this characteristic feature still exists, but is reduced in that the R, value in
solvent B almost equals that in solvent C. In this connection, it is of interest to note
that other indole derivatives in general show regular mobility patterns. Only a
few indole derivatives, so far, were found to give an alkaloid pattern. From Table
IX the following indoles showed this double peak mobility: 5-amino-2,3-dimethyl
indole and 3-indoleacetaldoxime, the latter being in this respect slightly masked
by another effect, described earlier for hydroxyindoles

It has been customary to present in these supplements some mobility data
for certain types of drugs which are commonly used and in wide circulation. Table
X gives the mobility data for sulphonamide derivatives; in previous supplements
many tranquillizers of the phenothiazine type were analyzed. The main reason
for this change has been to record some unusual colour reactions and possible
irregular mobilities, which taken together demonstrate the need for caution when
examining and interpreting results from biological extracts where compounds of
this type, and others, could interfere in the search for indoles and normal metabolites.
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