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‘, ‘. ,” &&is chromatographic data obtained using six solvent systems and the colour 
reactions using’fifteen’standard reagents are recorded for an additional i40 compounds; 

,’ The:&& types ,of compounds, presented, in the tables are : monohydric, dihydric and 
trihydiic .~henol,,:derivatives ; niphthalene, quinoline and aminobenzene derivatives; 

:,‘alit;hati~~:~,strd~~tic, ‘and ‘heterocychc amino ,acid derivatives ; biogenic anrines and 
::ii~,~ole’,.‘~~~vative~‘;, alkaloids and natural. ‘products. The relationship between the 
.mo,bi$y,: and :the chemical’ structure is discussed on the basis of new information 

““acquirea~“Eari~~,r findings, concerning. the’ remarkable mobility pattern for hydroxy- : 
indoles areconfnnied using more homologous compounds in this series. 

,’ ” ” 
‘, .,’ ‘,. ‘, : ” ., . . . 
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INTRO&T&N, 

1 . ‘. 

.-It ,’ ; .’ : 
,, ‘, .pe following presentation is to supplement the series previously published in 
this,: jourr&W3 ‘with new experimental data on another 240 compounds obtained 

: using essentially the same’ procedures as described earlier. It is desirable to maintain 
a$ uniform a source’ df information as possible. 

; . 
: ::All.the, compo&ds were separated ,in’ 6 different chromatographic ‘solvent sys- 

.;,I tom,;’ :Iti;addition to the mobility d’ata, colour reactions obtained using 15 spray re- 
;~.‘&enfs for teach: ‘of these compounds were also recorded. It was already observed at 

the :beginning of, this series of investigations that, when the’ RF values for the single 
~:“co~pouiids~were arranged in a special order for these solvents and when these values 
.:,..in, tG,ni’ :$&re presented, in, a diagram, a number of interesting mobility patterns were 
‘. ‘obt’ned~. So&of these patterns showed a useful and valuable relationship between 
,“.the: c,hemi&.l :‘st&cture ‘and the. type of pattern obtained. At the beginning this in- 
‘1’:. fo&tion:&as, rather fragmentary ; later when more compounds were systematically 
‘.i,strid&d, :the ‘observe$‘irregularities in the mobility were more well defined. The main 
‘; geneiall:,featu~es::cbncerning the earlier data have been summarised by the author a 
‘,’ .fe;o,, y++::ago4, -:I 

: F a,:recent ‘survey, employing examples also from this ‘paper, the 
g$ol$qrp~;-i5f.; @tq identification of certain substances is discussed in greater detail, 

: d$ly ,ba&d.o,n..the, characteristics in mobility&. 
_,,., :, , 
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The mobility was defined5 as regular when the RF values for the neutral corn- 
pounds showed a continuous decrease from one solvent to another [from solvent 
F to D). A sudden elevation in‘the RF value (in solvent E) was regarded as an indi- 
cation of a basic compound. Vice versa, a marked drop in the RF value (in solvent E) 
indicated an acidic substance. The main irregularities from these three basically 
standard patterns occurred between the solvents A and B, I3 and C, and C and D, 
either by an unexpected elevation or by a drop in the &7 values. 

In order to disclose more irregular mobility patterns, the phtmolic compounds 
and metabolic products from animal and vegetable origin were emphasised The latter 
,group of compounds included a number of alkaloids which were previously found to 
produce fairly characteristic RF value patterns, clearly distinguished by the mobility 
of the other compounds from natural sources. In connection with these findings, 

it was also noticed that a few methoxylated arninophenols behaved chromatqraphi- 
tally in a similar way. This led to an addition of aminobenzene-type compounds to 
discover possible similarities in the mobility and to what extent they might interfere 
with the interpretations. As it will be seen from the tables, both t_ypes of these com- 
pounds exhibit two maxima in their & values: one in solvent E ((RF values in solvents 
F <E > A) and the other in solvent B (RF values in solvents A < B > C). 

A great number of indole derivatives were also included in this study, One 
observation concerning another type of irregular mobility, found earlier for 5-bydrosy- 
indolea and predicted for other monohydroxylated indoles, has also been cotirmeal 
by an additional investigation on several of these homologues. Here, the remarkable 
characteristic is that the change from the regular RF value pattern for neutral com- 
pounds occurs between solvents B < C > D, whicli seems to be unique as far as the 
Ehrlich-positive compounds are concerned. 

MATERIALS AND METHODS 

For one-dimensional descending chromatography, rectangular glass jars zo x 
30 x 60 cm were used. Whatman No. I filter paper (chromatography grade, q x $3 
cm) was used throughout the experiments. The solvent front was allowed to travel 
40 cm from the start. The composition of the six solvent systems is given in the section 
Abbreviations used in Tables I-XII. 

S$ray reageds 
The following twelve standard spray reagents were used to detect the com- 

pounds: diazotised sulphanilic acid (obtained from Th. Schuchart Co., G_F_R.b; 
diazotised 4-benzoylamino-z ,g-dimethoxyaniline (Koch-Light Laboratories Ltd_, 
Great Britain) ; diazotised o-dianisidine (Koch-Light) ; p-nitrobenzenediazonium fluo- 
borate (Eastman Kodak, U.S.A.) ; z,6-dibromoquinone-4-chloroimide (British Drug 
Houses Ltd., Great Britain.) ; z,4-dinitrophenylhydra&ne; ferric chloride; phospho- 
molybdic acid ; potassium permanganate ; bromophendl blue ; $-dimetl~ykminobenz- 
aldehyde ; and +dimethyXaminocinnamaldehyde (Heidenheimer Chemisches Labox-a- 
torium, Heidenheim-Brenz, G.F.R.). Furthermore, all compounds were also tested 
with ninhydrin, $-dimethylaminobenzaldehyde in acetic acid anhydride and Dragen- 
dorff reagent KI*BiI, (Merck, G.F.R.). The positive reactions were recorded and 
indicated by an asterisk in the tables. For the composition of these reagents we the 
section Abbveviatiorts used in *Tables I-XII. 
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The main part of the compounds which are listed in the tables were obtained 
through commercial sources and used without purification. However, it was discovered 
that a number of preparations contained several components ,which generally sep- 
arated well. The ‘main spot was considered to be representative of the compound 
appearing on the label. 
.’ 

Guide to Tables I-XII 
Tables I-XII present condensed information for approx. 240 organic compounds 

Investigated by the procedure outlined above. The &P values are recorded in 6 dif- 
ferent solvent systems, arranged in a special order, and designated by F, E, A, 33, 
C Snd D. (Forthe composition of these solvents, see the list of abbreviations given 
below.) Under the heading Detection (columns z-13) the colour reactions are recorded 
for 12. different reagents ,used for the identification of each compound; the colour 
produced under UV light is indicated in the first column under this heading. Further- 
m&e, ‘in this investigation, all compounds were also tested with NH, DAB and Bi 
reagents,, ‘When,,positive reactions were observed, the results were labelled with a, 
b:or c~and the,explanation is found as a footnote for the corresponding tables. The 
amount of substance used ‘in these experiments was about 25 ,ug per spot, which 
-produce$,different colours when the reagents were applied. These colours are referred 
to by :nainbers;- the, explanation of the code is found in the colour index. For abbre- 
viations ‘and, the’ composition of’ the reagents, the reader is referred to the following 
se&on; : :’ / ,,.: 

,. Owing:to.,the ,lack of space in. the tables, the RF values have been multiplied 
by zoo and r&corded as’rs, 56,88 but should be read: 0.12, 0.56 and oJ38. The colours 
produced by the reagents are recorded as numbers and the corresponding shades can 
be found in the colour index. In order to facilitate location of the specific colours in 
the colour index, a general abbreviated transcript of colours from the numerical code 
is given. i.y Eig.. I. The, - sign generally indicates a negative reaction or an uncertain 
reaction which was too weak to deserve colour estimation. In few cases the uncertainty 
‘in colour shades is ‘,&pressed by a + sign. Reactions with reagents Mn and Ind are, 
as a rule; in&$&d by the, signs : -, + or + +. The + + sign means that a positive 
reaction was immediately obtained. However, in this investigation, the number 33 
-often appears for the reagent Ind. This means that certain basic compounds become 
visible due to the strong absorption of the reagent to the compound, when compared 
with the background shade. Reagent Bi is only indicated as positive,, without dif- 
ferentiating between the shades. In a few cases in which the colours are recorded 

No. 4t;02...;.U7,08,09...... 12, 13,ld . . . ..21.22.23 . . . . . 26,27 
,. 

yelfow d * red 
*_-_-_-_ 

* 
violet 

,. .,. ..( ortinge 

No-2$25<~28 _.... 36,37,38,39 . . . . . 54,51,52,53 . . . . .58,59,60 
a ( w ,. 

‘bru‘e ,,) 
* green 

brown 

.ZVo:61.,62.63.6C.65.6b.67 66 69 7b 71 72 . . . . . ’ 

red-brpwn *k-L-* 
black grey white = decolourising 

Fig. r. Colour coding tised ‘to record the colour reactions (in abbreviated form) as a complement 
to the coloar index for the tables. 

J. chm9nhcog*, 47 (1970) 60-~5 . 
._ 
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by a number placed. on top of another number, e.g. {is, immediately upon spraying, 
a coloured spot (24 in the colour index) appears which, within a few seconds, changes. 
colour (57 in the colour index). Usually most colours are unstable and afttir some time, 
take on a brownish tone; this. is to some extent caused by the chemical influence of’ 
other reagents used in the vicinity. This change in colour is neither recorded in the. 
tables nor is there any column for those compounds that, at this low concentration, 
are visible on the chromatograms because of their own colour. . 

Abbreviations iiSed in Tables I-1YII 

Clrromatowa4hic solvent svstems 
A= Methyl i&b&y1 k&one-f&mic acid-water (IO parts lcetonc saturated with I part 4 o/O formic 

acid) 
B= 

c= 

Chloroform-methanol-formic acicl-water (IO parts chloroform saturated with a mixture of 
I part methanol and I part 4 o/o formic acid) 
Benzene-methyl ethyl Icctone-formic acid-water (a mixture of 9 parts benzene and I part 
ketone saturated with I part z o/o formic acid) 
Benzene-formic acid-water (IO parts bcnzenc saturated with I part z oh formic acid) 
Methyl ethyl ketone-clicthylamine-water (92 I : z : 77) 
Methyl ethyl ketone-acetone-formic acid-water (40 : 2 : I : 6) 

Reagents used fov detection 
uv 
D, 
Dz 
D, 
D, 
DB 
DN 
Fe 
MO 

Mn 
Ind 
EH 
DAC = 
DAB = 
NH = 
Bi = 

iltraviolet -light 
diazotised sulphanilic acid (0.3 y. solution in dioxane-water, I : z) 

diazotised 4-bcnzoylamino-2,g-dimethoxynniline (0.6 o/o solution in clioxanc-water, I : 2) 

cliazotised o-dianisidine (0-G o/o solution in dioxanc-water, I : 2) 

p-nitrobenzenediazonium fiuoborate (0.4 y0 solution in dioxane-water, I : 2) 

2,6-dibromoquinone-4-chloroimide (0.5 ob solution in dioxanc-acetone, 4 : I) 
2,4-dinitrophenylhydrazine (ca. 0.1 o/o solution in I N HCl) 
ferric chloride (2 O/u aqueous solution) 
phosphomolybdic acid (2 y. aqueous solution) 
potassium permanganatc (I Ojo aqueous solution) 
bromophcnol blue (ca. 0.05 o/o solution in ethanol) 
Ehrlich rcagcnt (I v. p-dimethylaminobcnzaldchyde in I N HCI) 
P-dimethylaminocinuan~aldehydc (0.1 o/0 solution in I N HCl) 
P-climetl~ylan~inobcnzaldehyclc (2 o/o solution in acetic anhydridc) 
ninhydrin reagent (2 O/b solution in butanol saturated with water) 
Dragcndorff reagent (2 y. solution of potassium bismuth tctraiodicle in 0.01 N HCl) 

Colow &de.7 fov the taides 
The colours produced by the action of different rcagcnts on the investigated compounds, 

presented in Tables I-S1 I, lmve been rccorclccl as numbers, according to the following code. 

01 

02 

03 
04 
05 
OG 

07 
08 

09 
IO 

II 

12 

13 
14 
15 
IG 
17 
IS 

Zinc yellow 
Lemon cadmium 
Gold 
Primrose yellow 
Straw yellow 
Deep cadmium 
Naples yellow 
Middle chrome 
Deep chronic 
Orange chrome 
Spectrum orange 
Scarlet lake 
Pale vermillion 
Deep vermillion 
Geranium lake 
Flesh pink 
Pink mncldcr lake 
Rose pink 

19 Madder carmine 37 Oriental blue 
20 Crimson lake 38 Kingfisher blue 
21 Rose rnaddcr lake 3g Turquoise blue 
22 Magenta 40 Turquoise green 
23 Imperial purple 4 I Jade green 
24 Red violet lake 42 Juniper green 
25 Dark violet 43 Bottle green 
26 Light violet 44 Water green 
27 Blue violet lake 45 Mineral green 
2s Delft blue 46 Emerald green 
29 Ultrarnarinc 47 Grass Krcen 
30 Smalt blue 48 May green 
31 Cobalt blue 49 Sap green 
32 Spectrum blue 50 Cedar green 
33 Light blue ,. 5 1 Olive green 
3-1 Sky blue 52 Bronze 
35 Prussian blue 53 Sepia 
36 Indigo 54 Burnt umber 

55 
56 

;y’ 
59 
GO 

GI 

62 
63 
64 
65 
66 
67 
GS 
69 

;:: 
72 

Vandyke brown 
Raw urnbcr 
Brown ochrc 
Raw sicnnn 
Golden brown 
Burnt yellow ochrc 
Copper beech 
Burnt sienna 
Vcnctian red 
Terra cotta 
Burnt carmine 
Chocolate 
Ivory black 
Blue grey 
Gurltllctal 

French grcy 
Silver grcy 
White (colourlcss) 

L 
J. Cliromafofi.. 47 (1970) Go-85 
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T+BLE-VI ’ 

PAPER-CWROMA~OC;RAPWlC SEPARATION AND lDENT~FICATI~N OF SOME AROMATIC AND BETRROCYCLrc ~w:ff( 

ACID DERIVATntES . . 

Rp vaZuis x mo compouxds 

F E A B C D . 
. . 

87 00 
86 
02 ;: 

: 76 
oo 

oo oo 
02 00 

00 

00 

00 

18 
oo 
oo 
ob 

42 
33 
44 
73 
86 

78 

49 

sx 

38 

01 

02 EPhenylalaninol 
59 Z-Phenylalanine methyl ester 
03 N-Formyl-Z-msineb 
37 N-Acetyl-Z-tvosine 
00 I-Tyrosine methyl esterb 
oo Z-Tyrosinol 
oo . dk-Methyl-m-fine 

00 00 00 5.Methoxy-d&Qmmi.ne 
. 

01 w 00 00 3Jodotyrosine 
w 00 00 00 3-Nitrotyrosine 
00 00 00 00 3,s;Dinitrot~ine 
10 18 00 00 3,3-Diiodothyronine 
05 79 25 og N-Formyl-dkyptophan” 

63” 54 33 04 N-Acetyltryptophanamide 

01 01 oo 00 6-Methyltryp&pha 

$ 02 01 00 00 dl-5-Methoxylaypbphan 
00 00 dl-Tryptophanol 

05 19 00 00 3-Hydroxylcynurenine 

oo oo 00 00 +Piperidinecarboxylic’acid 

00 00’ 
(isonipecotic acid) 

66 00 N-Methyl-a-piperidinecarboxylic a&lb 
:oo oo 00 00 Mimosine 
02 00 00 00 Thioproline 

(thiazolidine-4-carboxylic ‘acid)b 
00 00 00 . 00 I-a-Thiolhistidine 

_. 
* NH reagent. DN reagent gave uo reaction with the compounds liSted i.. this tablo& . 
TV DAB reagent, pale yellow. 

00 
00 
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04 
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00 
00 

00 

. 

. 

, 

J. Chvomatog.; 47 (x970) 6-85 
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64 ’ 
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TABLE VIII 

PAPER-CHROMATOGIihPHIC SEPARATION AND IDENTIFICATION OF SOME ALIPHATIC AMINO ACID DERIVATIV: 
, _____-____ _--- 

RF vahes x I00 Comfiounds 
__ I ~~” 

F E ,A 
.’ .,,t 

B C D 
- _~__-- ---..______---_ 

=7 
03 
08 

06 

73 
06 
.08 

$ 

03 
07 
00 

05 
00 

07 
03 
IO 

03 

07 
00 
00 
00 
01 

00 

00 

00 

00 

00 

00 

00 

00 

03 
00 “’ 
00, 
00 
90 ‘. ‘. 
00 

., ..:,.: 
03 ‘* 

. . ,. 04 

.‘.’ 00 

‘, X9’,, : 
01. 
00 
00 
00 

00 

00 00 

00 00 

00 00 

00 00 

24 IG 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 

00 00 
00 05 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 

(. 
00 00 

00 

00 

00 

00 

01 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

02 

22 

02 

73 
18 
02 

“7 
27 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 00 00 

Aminohyclroxyacctic acicln 
Glycine q 
Glycylglycinc .l 
Alanine 
N-Acetyl-dl-alaninc 
&Al anincb 
dl-a-Amino-n-butyric aciclb 
dl-Norvalineb 
dl-Norlcucine 
s-Aminocaproic acid 
dl-Swine 
0-Acetylscrine 
dl-0-Phosphoserinc :’ 
dCThreoninc I’ 
dZ-0-Phosphothreonine 
Taurine 
N-Mcthyltaurincn 
S-Methyl-Z-cysteincb 
I-Cysteinesulphinic aciclb 

:. 
dl-Homocysteine 
I-Homocysteinethiolactone 
dl-Homocystinc 
dl-Ponicillamine (P-morcaptovaline)b 
dl-Methioninc 
dl-Methionine sulphoxicle 
dl-Methionine sulphoneb 
dd-Methionine methylsulphonium 
chloride 
dt-Djenlcolic acid 

.? NH reagent. DN reagent gave no reaction with the compounds listed in this table. 
b DAB reagent, pale yellow. 

J. Ghvomatog., 47 (1970) 6~45 
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~~-_----- __ - 
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Dl D2 D3 Da DR NH& Fe MO Mn Ind EH DAC 

-.. _ ___- 
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- 
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- 
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72 
- 

72 
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- 

- 
- 
- 
- 

- 
- 

- 
- 
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- 
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- 

- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

.- 

- 

- 
- 
- 

- 

- 
- 
- 
- 
- 
- 

- 

- 
- 
- 

- 
- 
- 
- 

- 
- 
- 
- 

72 
- 

- 
- 
- 

72 
- 

- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 

- 

- 
- 

- 
- 

59 
- 
- 

06 
- 
- 
- 

- 

24 
23 
24 

25 
24 
23 
23 
23 
24 
23 
23 
24 
23 
23 

23 
23 
64 
23 
23 
23 
06 
24 
23 
23 
23 

23 

17 

- 
- 
- 

- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 

4 

30 
32 
- 

45 
- 
- 

- 

- 

- 
- 
- 

- 
- 

+ 

$ 
._. . 

z- 
+ -l- 
+ 

Z+ 
:+ - 
++ 
+ 

- 

33 
33 

“+” 
33 
33 

3: 
33 
33 
33 
5 
33 
+ 

z3 
33 
++ 

;: 
33 
+ 
33 
- 

33 
- 

33 

05 
04 

04 

+ 
04 
05 
04 
- 
- 

- 

- 
- 

0’6 

04 
04 
04 
05 
- 

04 

05 

- 
- 
- 
- 

- 
- 
- 
- 
- 
- 

- 
12 

I4 

- 

17 

- 

17 

J. Cttromaiog., 47 (1970) 60-Q 
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TABLE IX 

*APER-CHROMATOGRAPHIC SEPARATION 

COMPOUNDS 

AND IDENTIFICATION OF SOME BIO&OGICALLY ACTIVE NITROGE,j 
.I, 
\’ 

- 

R$' yahes. x roe Contfiounds :. 

.!j. 

F ,E A 23 ..a c D 
-_ 

: 
00 

00 

00 

00 

00 

00 

00 

00 

L. REX0 

48 

2: 
40 

59 

;: 
25 
05 
04 
00 
IO 

la, 

47 

37’ 
21' 

92, 
39 
06 
05 

zz. 
27 
95 

84 
” 

87 
79 
03 
22 
00 
00 
08’ 
92 
IO 

22 

00 

89 

19 .: 

01 I. 

;3 

5i 
12 

OX 

02 01 

01. 01 

03 32 
00 00 

01 05 

03 
03 
00 
00 
00 
00 
00 
00 
01. 

07 

:z 
07 
00 
00 
27 
24 
03 
00 

05 00 00 

16 00 00 

00 00 00 

00 00 00 

00 00 00 

00 00 00 

00 00 00 

00 00 00 

00 00 00 

01 

00 

95 
12 

00 

00 

27 
28 
00 
00 

00 

00 

00 

94 
01 

00 

00 

04 
04 
00 

00 

00 

00 

83 
00 

00 

00 

02 

02 
00 

00 

Benzylamine 
+Methoxybenzylamineb 4 
@-Phcnyl-a-propylthioethylamineb*c @ 
N-Isopropylnoraclrenaline 

3-Methoxy-4,5-methylenedioxyamphet- 
amine 
Isomescalinub : 
N-Methylmescalinec 
Acetylcholinec 
Celocurinec 
Ethanolamineb 
0-Phosphoethanolamine 
z,a’-Aminomethyl-x,3-propanecliolb 
z-Dicthylaminocthanethiolc 
z-Dimethylaminomethylpyrrole~ 

Cyanuric acid ., 
%reatin 
I-Hydroxypyridine-z-thionca 
N-Methyl-2-pyridone-5-carboxamide 
Uramil (5-sminobarbituric acid) ,,’ 
Dilituric.acid (g-nitrobarbituric acid) 
Acetylurea 
I, 3-Dimethylurea 
Hydroxyurea 
p-Urazine (diurea)c 

s NH reagent. DN reagent gave no reaction with the compounds listed in this table. 
b DAB reagent, pale yellow. 
0 Bi reagent, positive. 

J:: GAroma?og.;‘47 (?970):6+85 
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- 
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- 

- 
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63 

- 
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- 
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- 

63 

- 
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- 
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- 
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__ 
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- 

- 
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-_ 
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- 
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60 
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- 

51 
70 
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-- 

07 
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_- 
- 
- 

- 

77 

SHa Fe 
- 

53 - 
53 _ 
60 - 
27 -- 

2-l - 

2j - 

-- - 

- - 

- - 

'2.3 _- 

23 - 

- 57 
- - 
17 - 

- 

27 _ 
- 

- OS 

- 

- 

27 

- _. 

- 
- 
- 

(ai - 
- - - - - - - 
15 

- 

- 
- 

23 

_ 

- 

- 

30 
.w 

-L 

7. 

- 

_- 

- 

-~ 

- 

-. 

.- 

.~ 

_ ._. 

- 

- 

. . 

- 

- 

-_ 

._ . 

33 
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- 

33 

33 

33 
33 
33 

33 
- 
- 
- 

33 

- 
- 

T 
- 

33 
- 
- 

05 

I 

- 

05 
0-l 

ii 
06 
-_ 
- 
-: 
“5 
- 

O? 
O3 
“7 
- 

DAC 
-- 

- 

-7 

26 

I' , 
- 

69 

I7 
- 

I' 

54 

22 

22 

22 

J. C hromztog., 47 (1970) 60435 
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TABLE X 
PAPER-CHROMATOGRAPHIC SEPARATION AND IDENTIFICATION OF SOME INDOLE DERIVATIVES 

&7 tidues~ x zoo Compounds 

I:... ‘E A ‘B c D ,,-,,; 

95’ l.;:’ ” g6 ,_* 

93 93 

94 95 : 

92 85 
93 91 
,. 
90. 88 

84 -. 93 

.95 94 

91 85 
93 90 
93 16 .’ 

93 93 ‘_ 

86 79 

“. I.‘_ ,. : .: 

91 ‘. ;. 92 .“. 

94 90 

86 ; 05 

78., : 6s ., 

.49 01 

39 01 

39 90 

59 85 

66 86 
67 91 

3: 
92 
85 

52 64 

81 92 

59 02 

82 89 
55 86 
64 

;‘i 
zz 
2x 

93 

93 
I 

90' 

87 
88 

i.0 

36 

53 

87 
92 
90 

92 

77 

89 

g 

91 

91 

79 

54 

01 

. . 

94 

94 

94 

89 
78 

58 

92 

92 

zz 
76 

‘94 

79 

47 

88 

64 

75 

68 

25 

33 

00 

01 01 

02 00 

02 00 

03 
04 
05 
03 

02 

00 

00 

00 

00 

00 

06 28 

00 

93 
31 
og 
04 
00 

.,. 

: 94 

93 

92 

2 

62 

18 

73 

90 
88 

71 

92 

37 

82 

68 

74 

91 

82 

09 

04 

00 

00 

00 

00 

00 
00 
00 
00 

00 

03 

00 

07 
01 

00 

00 

00 

i .oq 

-93 

94 

84 

42 
44 

39 

I2 

62 

ii: 
28 

91 

16, 

04 

55 
34 

67 

47 

01 

01 

00 

00 

00 

00 

00 

00 

00 

00 

00 

02 

00 

02 

00 

00 

00 

00 

00 

g-Bromoindole 

6-lMethoxyindolc** b 

5-Nitroindolcb 

5-Methyl&&in 
5-Hydroxy-a-methylindole*~ b 

z-Methyl-3-ethyl-g-aminoindole 

z-Methyl-3-ethyl-5-dimethylamino- 
indoleo 
N-x-Methyl-z-methyl-3-ethyl-s- 
dimethylaminoindole 
3-Indoleacetaldehyde 
7-Methyl-34ndolealdehyde 
Indole-z-carboxylic acid 

5-Methoxyindole-z-carboxylic acid 
ethyl ester 

: 

z-Methyl-g:methoxy-3_indolylacetamid& 

3-Indolylacetic acid hydrazideb 

Indolon-1: 
4-Hydroxyindolea* b 

4-Hydroxyskatole 

6-Hydroxyskatole 

N-Formyl-dl-tryptophanb 

N-Acetyltryptophanamide 

6-Methyltryptophana 

dl-5-Methoxytryptophana 

db-Tryptophanola 

c+Methyltryptamine 

g-Methyltryptamine 
7-Methyltryptaminea 
z-Methyl-5-nitrotryptamineav b 
6-Methoxytryptamineae b 

N-w-Methyl-5-hydroxytryptamine 

z-Methyl-N,N-dimethyltryptarnine 

d-Lysergic acid ;irur 

d-l3romolysergic acid diethylamideo 
.& 

Norharmanc 
H<armol” 
Tetrahydroharmano 
6-Hydroxytetrahydroharman 
6-Methoxytetrahydroharman~ 

l NH reagent, pale pink. b DAB reagent, pale brown. C Bi reagent., positive. , i 
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79 

__ 

D lj 

--_._ 
Detection 

~_^___ 
~ tTv D, 

r 
--.._^.. _ 

- 

- 

- 

SJ 

64 

( 2; 

63 
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- 

I 53 
2s 
- 

07 
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/i 
jr 

1 I3 
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- 
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- 
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-_ 

- 

- 
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- 

h 1 

- 

- 
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- 
- 
- 
.!.. 
L 

-- -- 

lnd EH DAC 

- - - - -t- + - 

t 64 25 - 43 68 

- - +. - - - 

60 

- 

07 

62 

64 

64 

i 

i 

i- 

58 
‘7 
60 

12 
h.? 
- 
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- 

59 
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- 

60 

57 

i50 
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57 

03 

27 

34 
33 

33 

59 

- 
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+. 

-i 

27 

34 

- 
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39 
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27 
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03 
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IO ‘7 
64 69 
63 70 

i 23 52 
I 56 23 

- 
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69 
3x 
42 
- 

62 

- 
- - - 59 + 

27 39 -k-t” - 22 

51 69 

( 43 

-i- f 50 + - 

07 2: 
37 1 59 1 

-i- 1 23 i-i 33 40 
28 

1 zz 

23 
23 i--1- 33 40 23 
28 

60 39 + - 23 25 
- - - 

- -I- -t (a; 1;: 

- - - - 

- + - 40 I52 

18 

- 

- !- 
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- 

- 

25 

6.2 - 

60 08 28 
2 

- 30 ++ - lo6 
I I 58 

I* 22 
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68 ‘- - 06 59 

62 OX 
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27 
39 
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33 

- 
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- 
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- 
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- 

- 

33 
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-- 
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33 

i 23 70 
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1 48 25 

27 

1 23 58 

1 22 30 
23 
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03 

I 30 
\ 38 

1;: 
I 57 
\ 7” 

24 
48 
- 

I 
i 33 27 

1 43 28 

25 

25 

1 25 28 

1 27 29 

1 2-l 25 
=3 

25 
30 
22 

I 27 
( ‘2(,) 

( 33 23 
1 26 

7” 
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68 
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- 
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_. 
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IO 2 6 L 

-t i- 

i 
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TABLE XI 
~‘APE~$H,RqMATOGRAPHIC SEPARATION AND IDENTIFICATION OF SOME ALKALOIDS AND OTHER NATURA 

PRO’DUCTS a:, 

RF ,v&@es )(; zoo I ‘,. .‘. Comfio,wnds , ,,: 

F’ ,,; .) ,E j 4. .R c D 
: z ,, ,, 

a4 ‘:’ ,; 94: ; : 40 ’ ‘( 92 1’1 01 Aconitinca (: 
79 .,,i_ : go;? 35 67 

CD; 
02 Ajmalinc ‘q 

55 .” ,‘89.j. 02 og 00 00 Boldine *y 

66 .” 
.? ‘, 

58,;: 47 91 61 55 Caffeine” t,i 
77 <; 13 

;:y , :,; ; Ei” 95 OS 

62 ,. 41. 14 Cocaine? ;. I 

22 : 
‘61 it 

00 00, 00 00 Corynanthinefb Cod&n+ , 
02 01 Heroin& ,,“. 

80 :.“, ,;go,,>; : 28 

Js9 
; 94 66 00 05 Ibogainea ,;’ ’ 

68 ‘. L 92 IO ‘, 25 00 Laudanosinea 04 
:; I. 90 841.,, oo 38 ;; : ‘. y: 00 37 Nicotinea Papaverinea ,’ 1 

:: .:’ 90, 05 08 Quinines 
gr 

07 ;,. 26’1 :, 00 

87 82 00 01 00 00 

Quinidinca iz, 
00 00 00 

86 , ‘I. :, 02.‘: 
3-Quinuclidinola ,I I, ,‘, : 

77 09 03 00 Brazilin& 
74, ,.. 00;. 28 27 03 00 (+)-Biotin i,,, 
93 89, 

,:I ‘, 22,. , 04 06 00 . Cyanidin chloride .) 
\‘*; . 

.&g ,,:.I; ‘:, L j- 02), , 00 

7,F 2 ‘. j .po ,:, . 54 * ;z. 
00 00 &Cycloserine (d-4-amino-3-isoxalidone)! 
08 01 dl-Desthiobiotin (g-methyl-2-imid- 

,s ,_-.:.i, , ., azolidone-4-caproic acid)0 ,. 
‘48 ,‘;:,;, ‘. i&:,j. i 
?;L$ ii-,* ( go::; 1 9”: 

55 2: oo., 00 Pyocyanine chloride& 
92 . 89 : 88 Vulpinic acid* 

,I ;.. ,,,x’ ‘, 

‘:*.Bi reagent, positive. 
:?..NH reagent, violet. 

;. “a,DAB’reagent, pale I yellow. 
;: $1 .: 1 ,’ ,. 

,TABLE;&:“‘; 
.’ 

.’ 
PAPE.&HROM~TbGRAPHIC SEPARATION AND IDENTIFICATION OF MISCELLANEOUS COMPOUNDS, MAINi 

.,,FRU$F: (, . . ” ‘, ’ :.., : _.- -_-- 

R~.v~Zues I x .ZOO Comfiounds 

: ,:F .j,:; ,i ‘; ,E A B C D 
I ; / I - 

27’ ,._I,; ! 78” ,. : 02 08 

24 ..‘: 6g I . 02 15 
_,q4 .82' i 67 08 

1% :'.I 
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* 
,'94_; z 

,96 
92 

'. 

,'&2, :: i 10 ;,,: : , ,bi: : ; ,83 

77 : ;, j 45.; j ‘, 62 92 I: i ):,:, : , !.‘\‘, ; 
68 ..i’i: ;,, -io;; ‘1 

: ;: 
i3 58 

!... ‘i ,a 

&. 
.72’ ’ ) i 

: 35 95 
I .42 93 

00 00 

: 00 00 

;: 

00 

81 

93 89 

04 02 

2-Aminopyridine** b 
g-Aminopyridinea 
Sulphanilamideb 
N’,N’-Diethylsulphanilamideb 
Phenothiazine 

: 
Perphenazinea 

1 , 
I, .’ 

39 24 Methopromazinen 

: 00 00 Levomepromazine-5-sulphoxidea 

35 
wri ‘i 31 Aminopyrine (pyramidon)a* b ‘, 

,2o 09 Aminophenylpyridonea ,‘j# 
“. 
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Detection 
_.~^__._ ---_ ____ _~__._ 
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33 
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RESULTS AND DISCUSSION 

” 

.,: .., Due,, to the :inclusio,n of a large number of amino derivatives, the two Ehrlich 
reagents (EH and DAC), ninhydrin (NH), Dragendqrff (Bi) and DAB reagents,, the .;: ,*,, 
latter; usual& recommended for, ! hippuric acid derivatives,, were used throughout. 
Thii ~sciee,riing .waS done in ‘order to reveal some of the possible unexpected colour 
reactions. C+nkrally all amino-substituted compounds, especially when the amino 
substitution. was’ in the ring structure, gave a ‘yellow colour with EH and, red. or 
m&en&with DAC. The same was also the case for’several acid hydrazides inves-; 
tigated: &li.cylic.acid hydrazide (Table I) and 2-hydroxy-&naphthoic acid hydrazide 
(Table:.IV). .For the compounds which did not contain an amino group or in which 
obvious disc,repa&ies were prevailing, positive EH reactions were obtained with 
:,i_~~~~jlli;~s,orcinol, (Table I), z-thiolhistidine and tyrosine methyl ester but not with 
~,pher&lalanine methyl ester (Table VII). Most of the indoles (Table X) showed a red- 
$01&t”, tyl% j'colour ‘reaction with EH reagent’; however; strong blue colours were 
.obtained with’+hydroxyindole, +hydroxy- and 6-hyclroxyskatole. Few yellow colours 
‘Gith,: ~~~~t~yl-~-ethyl~~-~~noindole,~ 8-indolylaeetic acid’ hydrazide and +methyl- 
j-ni~~;ot,~~r;~rnine’:~ere registered. 6-Hydroxytetrahydraharman gave a grey colour. 
~~~+$I%.ble~~XI it isseen that green colours were observed with ibogaine and ajmaline, 
,:~~d:some(.dif::the,‘~henothi~ine derivatives also reacted, ,(Table XII)I,,3rong magenta ‘, . . 1,, .,L’. :‘, 1 ; 
~c9!6,~~:jwere’recordk~,for, bioti,n and desthiobiotin with DAC, ‘similar to the other urea 
cleriv~~ive~~~(~a~l~‘~.I~), This,might 
‘the~~~~~ovsl;inentib_ned compounds. 

prove to be useful for an analytical procedure for 

.I :II.l, I Besides’ the regular ,ninhydrin-positive response (red violet) from the amino acid 
‘$&e&“&d ‘seve,ral.‘compoutids from.biogenic amines, yellow colours were noticed with 
4’nit~~yyrodat’e,~h~i~‘, (Table II); 5:hydroxy-r,+naphthoquinone (Table IV) and p- 
rnei~,~~~~~~ne:‘(~~~~l~VIII), Weak pink colourations were obtained with o-toluidine, 
o-phenyleuediamine~ (Table VI) and +hydroxy+methylindole and harm01 (Table X) . 

, ,,,A,. positive DAB,, yellow reaction, weaker than earlier observed for the hippuric 
‘,&id’ .‘derivatives, ,was recorded for o-anisidine, salicylic acid hydrazide (Table I), 
~,&&i$~&,: &ninobenzophenone, benzidine, I- and z-aminonaphthalene (Table VI), 
.N+fo-myltyrosine;“N-formylt,ryptophan, N-methyl-z-piperidinecarboxylic acid (Table 
:VII),,-,,N~~et~yaur~ne, &mercaptovaline (Table VIII), z-dimethylaminomethylpyr- 
,?ol~:;~(T.&@IX) , ,‘d&thiobiotin (Table ,X1) and 2-amifiopyridine, sulphanilamide arid 
amino$ine. (Table XII j. 
1. iii-. Concerning the Dragendorff ‘reagent which is generally used for’ tracing alkaloids, s _.. 

few othercompounds outside of this group also gave a positive,reaction : o-amino- and 
,pla~~no~~i~~henol’~:. (Table .:,I), ,,8-mercaptoquinoline,. 8-amino-&methoxyquinoline 
(Table ! V)., +-bhenylenediamine, 2-aminobenzophenone, 2,7-diaminofluorene (Table 

VI), 3-hqid<oxypy&line&thione; $$urazine (Table IX), z-methyl-3-ethyl+dimethyl- 
aminomdole; (.Table: X),, brazilin; : pyocyanine chloride, (Table ,1X) and z-amino- and 
8_aminopyridirie, ,‘phenothiazine derivatives and aminopyrine (all in Table XII). 
,:,’ J;?;& d6’ttied, d. ‘- iscussiou of other colour reactions is ‘not possible, since this series 

of compounds wa&very heterogeneous and the results should be compounded with 
+he &her &&a. For’the DR reagent, it could be mentioned that compa%tively unusual 
grejl @id~,bro.w,n ;colours ‘were .‘mainly obtained with the compounds with a free mer- 
capto (thiol) .’ group.:‘7for, example, thiophenols (Table I;, 24hiolhistidine (Table VII), 
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@mercaptovaline (Table \ .‘?I) and ,9-phenyl-/&propylthioethylamine (Table IX). 
More uncommon green colours \:ere obtained with m-anisidine, salicylic acid hydrazide 
(Table I), z,s-dihydroxypyridine, z,g-dimethoxyaniline (Table III) and o-tolidine 
(Table VI). In some instances; yellow and red colours were noted with .r-hydroxy- 
pyridine-z-thione and phenylalanine methyl ester (Table VII), respectively. 

For. an evaluation of the structural interrelationship and the mobility of these 
compounds in these solvents, the general features from the earlier series were con- 
firmed with more examples for certain types of compounds. It was mentioned in the 
introduction that the aim was to reveal more irregular mobility patterns which might. 
aid in the final identification of compounds. 

: Firstly, the interesting irregular double-peak mobility #pattern for alkaloids is. 
discussed. When the,Rp values,for single compounds were presented in diagrams ac- 
cording to. the, definition for the- regular patter+, a gradual decrease in RF values is 
expected from solvents F to D (F > E > A > B > C > D) for neutral compounds. 
This continuous decrease has been associated with the decrease in hydrophilic, char- 
acter ,in, these solvents.. Alkaloids, which are basic compounds in general, exhibit: not 
only the first criteria set for simple basic compounds, e.g. the RF values will be elevated 
in solvent E compared; to the values. obtained in, solvents F and A. They also show 
another peak (RJP maximum) in solvent 13, compared ,to the .RF values in solvents 
A and C. This sequence in the mobility F < E > A < B > C > D seemed to be suf- 
ficiently characteristic for alkaloids in these solvent systems., Since the alkaloids are 
in .turn .a very heterogeneous group of. compounds containing quinoline; isoquinoline, 
pyridine, indole and :phenanthrene nuclei, for example; one would expect that there 
must, be diffe,rences in the mobility,influenced by the variation in the parent ring in 
a:complex molecule. Nevertheless, the main characteristics (double peak in RF value 
pattern) still’ hold despite, the nature of the parent ‘ring system involved. The more 
distinct. differences in the mobility caused by the <variation. in the parent ring are 
best seen ,ixi solvent F in which some groups of alkaloids have their RF values system- 
atically lower than o;so; for. the others the Rp values are predominantly above Rp 
0.50. A similar,situation also occurs for solvent A, but the margin for the RF value. 
changes seems to be ‘from medium to low Rp.values. The RF values for solvents C 
and D are, .usually close ‘to. zero, with few exceptions higher (papaverine, cocaine) 
but not higher, than RF 0.50 in solvents C and D. In solvents E and B, in which the 
double peak was accentuated, the Rr;l, values are over 0.60 (in E) and for solvent B 
there -is a broad region distinguishing the individual compounds (RF changes from. 
0.10 to 0.95). 

This seemingly analogous double peak also occurred when amino- and diamino-, 
benzene, diaminonaphthalene and aminomethoxybenzene derivatives were run in. 
these solvents. The main difference. between these types of. purely synthetic com- 
pounds and natural products of alkaloid series was that for the majority of amino- 
benzenes the RF .values practically in all solvents were over Rp 0.50. ., ‘. ‘- “:’ 

When the Rp values of aminobenzenes were less than 0.50 in solvent A )and. 
the values were very low in solvents B, C and D, a few directly overlapping patterns. 
with alkaloid-type compounds were observed. The patterns of the phenylenediamine. 
derivatives resembled those obtained with the compounds from harrnan series and. 
some biogenic amines. (simple. alkaloids). 

Remembering that all the .aminobenzene derivatives always give strong EH 
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~d’~?~~~~~,~,?ctions.;(cdntrakq; to the alkaloid-type compounds)% and ‘are mainly syn-. 
thetic!.products::(feti’! drugs’:’ ,methopromaiine; perphenazine; pyramidon, Table XII, 
also %$th;,simila.r j’&ttern&and :Eh$ich fiositive); they $re,,not ,norma,lly considered to .,. 
j:~terf~;~~~~~~~~ii::;t~~!.seaichl:and :ch,aracterisation.; of. ,alkaloids : by using the :mobility 
crite~~a,~,o’~e.i.i::.j,~::i~i;,: , ‘,_,+” * :,‘~.:;.-.:1.;.:~~,t :,,‘:.j _‘,-_:J,.,‘,~;,:‘; :: I ‘,y’): I,: ..,,. 1 I. _,! ., :, ,,.I .., ,, , ‘; 

~l:y~.ii$o$ &$&ic,atiori ,usef~:.irre~lari~ieB in the:, mobility were .also observed for 
biotin,!a+l desth$@oti&Both these compounds show an elevation of their RF values 
inisbl,~;~~~,lB.;‘c_bmiiare;l %o~thk~.iyalues in so1vents.A &nd C) ; ,,Mob’ility patterns in sol-: 
vdn~~~~~~~jEI’a~~~~,~~re, in:,acdordance;&th a typical, acidic compound (presence of free 
carb,oxylgroup);; ., .I ,,:, :‘, 1, ,.: ,..I’(:;“.) ‘:I,: ‘I.I. 1 ‘. ‘,I ‘: : ; :: ‘, 
:;’ z:: $,$~:TlieJ re~lfLr:,inbb~lit4;.~p;~~tern -for neutral; cbmpqunds~ in combination with the 

,i,tre~~,~tjl;:,~~~~~~~ ~~solvents:B...and C ,(.B, < hC:,> B) 4s another; valuable criterion for 
s,~rt!n~~~~~~,~,~~,~o~~l~~ed indoles:;.Th& remarkable.shift:of .:the- Rp vahies found earlier? 
fc$&hydroxy&ole ‘is’als,o, ,vahd;:’ for: exa~&@le~‘~.for +hydroxyindole, and ,+hydroxy-, .,!. J. . ,,:.:.o ,.,. ,j ,, * ,,,. ..“,,‘.i:; (‘, 
.~~h~~ro$~~!~~~~~~~~~~d~?xy~~~~~hylind6le~ The selection: based on the ,mobility could’ 
~~~,~~~~~~~~~,~~~e~,~~y~.!a~~ @o$itive~;B,hrlich reactionfor inddlesl.,It is good toremember 
i~~~thls-~~~~~~~~~,~~!~,~.~~;;~~~,~~~, shifteven’occurs with 1,3-‘ arid : r,@ihydroxyphenols 
‘,an~~~~~h~~~~~~~~hslened~l~~,,~~c~pt fo&;g~diol ls 81 +;&Indolylacetid acid hydra&de 
%$&i~&~~a~ ~~~~~~~‘~~~a.~~~~l~:!X)~ .but:‘th$Rk: value in solvent D: is, very low and, the 
,,~~~ctlon~~!~ith~Ehrhch,~~~~~~,e,~~~. :,;I 1;. .., , ,,’ i ‘( ‘, ‘,-: .,‘y (< : I 

‘; .:,i” ‘~“~,.~‘,,.‘,J:‘:! I 
: :. 

:,~~,~)‘~~~~~~~~~~~~~~c,:~a~~~o,.~,,~c~s!:a~e, ,&t .i &@ected' : to. hove : iii 

:.,: J ! , { ; 

Shese ., ‘,;:’ ,,;.‘ ,.. solvents, except ,in 

s,olve~~i~~~~,,w~~~~~~~,,region~,;foryz-carbon,,.aminq .,acid,;(glycirie) and, 6-carbon ,amino 
,a~~~,,(riorrleu~~~~~‘~~is:b_~~~~e~~.th~,~R~: values 0.o8~o.86 (Table ~VII,I)~i~ I’ ‘. :’ : ‘, ‘. 

,:‘I‘:. ;. ,: ..? ,;,t lb:,. .,; I,?; : ,((, 2 /, ;::,: ,,; ,_ 
:,iP!.,:$$ ~~~~~~~~;r~~~pq~~,ds1,o~~~~he__o~~hydroxypjrridin~,~,~,monohjrdroxyqui and 

iso@rinohne~~ s,~ries:!~~~~~~i~atedl,earlidf,~,.ani elevation. of l.their,,.,R& .values in ‘solvent B ,,. ,;: IS. .;>,;_: ‘<.Y. 
,($regu.la+y~~;AS+;B ~~~):II~~~~~‘obserVed.,:With: .three.! examples *from Tables I3 ,a& 
I:?,~~,;i~.,~~~,iis;h~,~~, that:~dihy~roX~~d~~~~, loose :, this cl@ract&istical Rp value shift. 
~..~~~;pf~~~~‘han,$-,rl3l,dihyd~~jryispc~~~inoline_(.Table:V), retains this qualitative difi 
ference;:;‘~,n::the~,basis,;ofi $hese;fiirdings,, it i coti!4 .,be!i:predicted. that trihydroxyiso- 
quinoline. ve-y :.probably also,.looses; this .&ift i;,no examples are, +vailable: : .: . 1 ,, ,” ., ;. ,j 
.::a;~:I?:q~h~~~~o~p~~~e~ $teraction& yith;., thei’separated.,lcompounds and the solvent 

s~~~~m,s~~;are:~~~est~illustrat;edl,;by,~tf;ree ;cbmijoun’ds’l:f~orn:rable. V; These’ three. homo- 
lo,$re$j( 6,$@@&-; , ..I+-met,hoxy-6 i ‘and,).: ; S-tietlio~y+hydroxy~8-quinolinecarboxylic 
cm3]~~sKq,$;: at;~the:~beginn~ng .with .the. 6-metho&? derivative;. a. regular. pattern, for ,an 
a~i~~,:;~bmp~un~,~~t~-telative medium .Rp. iralue,, ini @herit B: : .Bori’ ‘the 7-methoxy 
d~;iv5lt~~~i:.~~~el,re~~ar :pattern is the same, but, the RF value in solvent. B is con- 
sj$l+,~$$: elev,at,ed;:l Forthe ‘third’com&uid A; thejS&-iethoxy derivative; the mobility 
?atte~‘~is,:~n;i~regula~,oneirwith:a:furt,~er;increase of .the R& value in’ solvent Bj giving 
an~,~t:~~:B::.~~$;i~_~~gularit~~’:,~~is example,clearlyshotis the difficulties ininterpreting 
theiiis~~~ltde’i!~~. @&&itional effect of. .the’, substitution. on I the :mobility, and, here. 
~,~lu;,~,~~~.!cp~~arative~~l,nebtralcs;lbstitu,~nt) iof the three,substituents:is shifted from 
On~~p,~s!~~~~r!~.tq:anofher;,li;.,:: : ‘.:,,‘..;’ ., ‘,Y~:.. ;J “. ,‘J,“? ,’ : i, .: Z, i :I II,, I:. .; m’ ‘+ I’ _, I ‘.I ‘. 
I, ; 
L(’ ” if,“: “,I ‘, -j ,f!,Xj,” ~.iI’L,.,~.~,:;,!ltl~~, .:‘I !I(. .-,:‘,: ,I ; ‘,, ‘, ,’ .’ ,’ 

;” t :;“,v,“‘J), ;:i ‘,, , ,’ ;: ‘.’ : .., :: I 8. ,: T I ,~. :‘. ,:j ,‘, ,, 
Ac~.~,~,~LEp:o~~EN~~~,:, ‘Y.) ,&,.;,.‘, .: : : .’ ,;., !- 

,’ 

:;‘y’ii$)$: if/i.; > 

,.: .,:‘,‘.yj ;._. ‘,, :I:,! :,’ ‘., 
>, ‘, 
,?‘;!;I 5 I ; ,.,, 7 I .(,, ,p;,:.‘ ,,;.;‘:!,.f>f ;& ,,,, :z:$ :,’ :’ ;;,*: ‘: ‘: .;;,’ ..‘.’ : I. ,;, : /,::,, ,. 

‘, ,‘, 
,..‘:, .., j’ 

,,‘I !‘,: i’s .~h~‘~&t~~~~&.$$~, to:‘,th&k’ Dr..V. HAARSTAD;~:D&ti 63 ~Pharmacolo~;Tulane ;;. 
,~,~~~e.~~~t~!~,M~,~~~~~,~~S~l~ool~~~New’:~~~llea~s,:~~a;~: U.$.A;J’-:who ‘generously put,,a number 

1. .’ 
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of indoles and alkaloids to my disposal, Thanks are also due to Dr. E. J. BEHRMAN, 

Dept. of Chemistry, Brown University, Providence, R.I., U.S.A,, for samples of di- 
hydroxypyridines, to Dr. D. G. IRVINE, Saskatchewan Hospital, North Battleford, 
Sask., Canada, for hydroxyskatoles and to,Fabrique Suisse d’Explosifs, S. A., Dotti- 
kon, for samples of different nitrophenols. 
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