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UMMARY 

Paper chromatographic mobility data in six solvent systems are given for 
further 160 compounds. All the compounds were also checked against fifteen stan- 

,ard colour reagents and, positive reactions are recorded in ten tables. The following 
ypes of compounds are covered: phenolic natural products; aliphatic and aromatic 
ldoximes and ketoximes ; benzoic acid derivatives ; aliphatic, aromatic and hctero- 
yclic amino acid derivatives, pyrimidine and purine derivatives; and alkaloids 
nd drugs used mainly in psychiatry. The paper chromatographic mobility patterns 
re discussed with reference to earlier results. Interesting similarities in paper chro- 
latographic mobilities were observed for x,3- and x,4-monohydroxybenzaldoximes, 
rhich showed the typical patterns recorded earlier for x,3- and r&ih.ydric phenols. 
,11 the bases from the nucleic acids series showed very low mobilities in all solvents, 
s expected. It was shown that a small degree of substitution of the bases can alter 
onsiderably the characteristics of the mobility patterns and increase the general 
lability in all solvents. In particular, N-substituted purines ,produce mobility pat- 
zns that are similar to those recorded earlier for alkaloids in general. DAB reagent 
h-dimetl~ylaminobenzaldel~ycle in acetic anhydride) was found to be useful for the 
etection of aromatic and heterocyclic aldoximes by the production of a pink colour. 

NTRODUCTZON 

This supplement is a continuation of a previous series of investigations on phen- 
lit natural products and compounds involved in the general metabolism of mammals 
nd plants. The emphasis on the selection of the vast number of compounds involved 
ras varied in the different supplements in the series, so as-to cover as many types of 
ompouncls as possible and yet to present for these compounds a uniform collective 
ata source for their paper chromatographic (PC) mobility characteristics in six 
zlccted PC solvent systems together with the information provided by the use of 
fteen standard spray reagents for detection purposes. 

* Prcscnt acldrc.ss: Biochemical Institute, University of Stockholm, P.O. I3ox G‘}og, S-113 82 
tockholm, Swoclcn. 
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184 L. RBIO 

In the original introductory workl, results were presented for most of the com- 
monly occurring phenolic compounds of both natural and synthetic origins (in order 
to find distinguishing features among these compounds, as far as the detection is 
concerned), together with a great number of metabolic products from moulds. This 
work was later extended in the first2 and second3 supplements, which also contained 
results for a great number of hydroxy, methoxy, etc., substituted indole and hippuric 
acid derivatives, in order to demonstrate that this systematic approach couldbe estend- 
ed to the detection of metabolic products based on their individual PC mobility patterns 
in combination with certain spray reagents. Several new and very characteristic 
mobility patterns were disclosed. The most interesting patterns were those for mono- 
hydroxyindole derivatives and for alkaloids, discussed i.n a recent survey”, The third 
supplementfi added results for more indoles to the collection, and more alkaloids 
were investigated in relation to the earlier finding that a’minor group of synthetic 
organic bases (some of which were drugs) produced PC mobility patterns similar to 
those recorded previously for alkaloids. 

The present supplement, the fourth in the series, gives data for oxime derivatives 
of aromatic and aliphatic alclellydes and ketones. Although no oximes of these parent 
compounds occur naturally, according to present knowledge, it may be possible to 
use these oxime derivatives for the analysis of their parent compouncls. Among 
simple naturally occurring aldehydes and ketones are o- and $-hydroxybenzal- 
dehyde09 7 and o- and +hydroxyacetophenone e*D. After converting these compounds, 
prior to the chromatographic separation, into their corresponding oxime derivatives, 
3’,-hydroxybenzaldoxime and $-hydroxyacetophenone oxime (and also their corre- 
sponding rrzela isomers) showed an increase in their RF values in solvent 13, according 
to the pattern A < B > C < D (see Tables for explanation of abbreviations), which 
was similar to and characteristic of the patterns recorcled for 1,3- ancl r,+dihydric 
phenols. o-Hydroxybenzaldoxime and o-hydroxyacetophenone oxime showed no 
increase in their RF values in solvent IS, which was in accordance with the same ob- 
servation for I,z-dihydric phenols. By forming oximes of this type of compound, 
the entire lip pattern was lowered, particularly in solvents A, B, C and D. This result 
gives a powerful tool for use in the detection of related isomers that normally are 
not separated or produce very similar RF batterns. 

Recently, there has been an increasing interest in the separation of carbonyl com- 
pounds as oxixnes by gas chromatography lo. The USC of the Im?zs-aldoxime of I- 
perillaldchydef1 as a sweetening agent in foocls in Japan is well known. I-Iowever, 
the biochemistry of oximes has not been exploited. Reports on the conversion, of 
creatinine to creatinine-5-oxim.e and to I-methylhydantoin-5-oxime by nitrite (food 
preservative) igz vilvols, leacling to compounds that have unknown biological 
effects and unknown pharmacology, indicate the necessity for further analytical and 
biochemi& studies in this field, The treatment of creatine with nitrite gives N- 
nitrososarcosine12, which luas been shown to be a carcinogenl3. In general, the nitros- 
amines are carcinogens14 and results for a highly carcinogenic member of this group. 
of compouncls, nitrosoproline*5, are given in this paper, 

Another group of compounds that was investigated more closely were pyrim- 
idine and purine derivatives. It was noticed earlier that bases which are regular 
constituents of .nucleic acids have very low mobilitics in all soivents. In recent years, 
several new antimetabolites have been synthetized, including mono- and dimercapto 
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analogues of purines and pyrimidines, some of them having drug action (e.g., 6-mer- 
captopurinelO). These compounds showed a markedly increased mobility in all sol- 
vents, blind separated in well defined spots. It is shown here that through N-methyl- 
ation and S-mcrcaptomethylation~ of the bases, the mobility patterns for these 
purines and pyrimidines are close to the patterns produced by alkaloids, involving 
a characteristic elevation of the Rp value in solvent B. A good example of this type 
of compound is 6-furfurylaminopurine (kinetin)‘7$1*, which is known to initiate 
vigorous cell division in plant tissues. Results for a number of drugs that are used 
mainly as tranquillizers in psychiatry, with interesting mobihty characteristics, com- 
pletes this supplement. 

MATERIALS AND METHODS 

For one-dimensional descending chromatography, rectangular glass jars of 
dimensions zo x 30 x 60 cm were used. Whatman No, I filter-papers (chromato- 
graphy grade), 24 x 48 cm, were 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 A bbreviatiom wed in Tables 1-X. 

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

pounds: diazotized sulphanilic acid (obtained from Th., Schuchart Co., G.F.R.); 
diazotized 4-benzoylamino-z,5-dimethoxyaniline (Koch-Light Laboratories Ltd., 
Great Britain) ; diazotized o-dianisidine (Koch-Light) ; p-nitrobenzenediazonium 
Ruoborate (Eastman Kodak, U,S.A.) ; z,6-dibromoquinone-4-chloroimide (British 
Drug Houses Ltd., Great Britain) ; 2,4-dinitrophenylhydrazine, ferric chloride, phos- 
phomolybdic acid, potassium permanganate, bromophenol blue,$-dimethylaminobenz- 
aldehyde and p-dimetl~ylaminocinnamaldel~yde (Heidenheimer Chemisches Laborato- 
cium, Heiclenheim-Brenz, G.F.R.). All compounds were also tested with ninhydrin, 
#-dimethylaminobenzaldehyde in acetic anhydtide and Dragendorff reagent KI l BiI, 
(Merck, G.F.R.). Positive reactions were recorded, and these are indicated by an 
asterisk in the tables. For the compositions of these reagents see Abbveviatio?zs wed 
ivz Tables I-X, 

Most of the compounds that are listed in the tables were obtained through 
commercial sources and were used without purification. However, it was discovered 
that a number of preparations contained several components that generally sep- 
arated well. The main spot, in these instances, was considered to be representative 
of the compound named on the supplier’s label, Most of the aldoximes and ketoximes 
were synthesized from the corresponding aldehyde or ketone. All the derivatives 
were obtained in water-ethanol mixture by adding slightly alkaline hydroxylamino 
hydrochloride and heating the mixture. The oximes were then recrystallized. It 
:an be seen from the tables that in a few instances the cis and tram isomers sep- 
arated in certain solvents. 

RESULT5 

Tables I-X contain condensed information for 160 organic compounds inves- 
tigated by the above procedure. The RF values were recorded in six different solvent 
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systems, but are arranged in a special order and designated by I?, E, A, B, C and D. 
(For the composition of the solvents, see the list of abbreviations given below.) 
Under Detectios the colour reactions are recorded for twelve different spray reagents 
used for the identification of each compound; the colour produced under UV light 
is indicated in the first column under this heading. In addition, all compounds were 
also tested with NH, DAB and Bi reagents. When positive reactions were observed, 
the results are labelled with the superscript a, b or c, respectively, as can be seen in 
the footnotes to the tables. The amount of substance used in these experiments was 
about 25 ,ug per spot. When the reagents were applied, the colours produced are 
referred to 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 Rp values have been multiplied by 
loo; e.g., values recorded as 12, 56 and 88 refer to true Rp 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 &In and Ind 
are, as a rule, indicated by the signs -, + or -t_ +. The + + sign indicates that 
a positive reaction was immediately obtained. However, in this investigation, the 
number 33 often appears for the reagent Incl. This indicates that certain basic com- 
pounds become visible owing to the strong absorption of the reagent to the compound, 
when compared with the background shacle. Reagent Ri is indicated only as positive, 
without differentiating between the shades. In a few instances in which the colours 
are recorded by a number placed on top of another number, s.g., :s}, upon spraying, 
a coloured spot (24 in the colour inclex) immediately appears, which changes colour 
(5~ 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 
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. 
Exceptions are made for DAB and NH reagents, where the colour clevelopment is 
followed at room temperature, and the first ,observation is made in about I h and 
the final check within 24 11. 

No. 01, 02 ,.... 07,00, 09 . . . . . 12, 13, 14 ..,., 21 ,22,23 
4 W e 

.,..a ,2_6;<7_ 
yellow 4 4 r 

of onge 
red violet 

No.?fXZ_fpl28 ..,,a 36,37,38,X’. ...a 50,51,52,53 ,.., ,58,59,60 
c c green * 

blue brown 

No. 6J,62,63,64,65,66,67,~8,69,70,7~,72 . ..a. 
4 

red-brown < 
black grey white 3 dQCOlorizing 

Fig. J. Colour coding used to record the colour reactions (in sbbrcviatccl form) as a complcmcnt 
to the colour index for tlw trtblos. 
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Abbvevi’ntiocs z~~atl in Tables 1-X 
lYl~e cl~romstograpl~ic solvent systenx used. arc iclcntifiiccl in tile tables as Iol- 

lotvs. 

Mctl~yl isobutyl ltctonc-formic 
4 T& formic acid). 

acid-water (IO parts oE ltcto~m saturatccl with I. part of 

Chloroform-methanol-formic acid-water (10 parts of chloroform saturatccl with a, niixture 
of T pa-t of methanol ant1 I part of 4 o/o formic acid). 
Bcnzcnc-methyl ethyl lrctone-,formic acid-water (a mixture of CJ parts of bcnzcnc and I part 
of ltctxmc sakurstccl with I part of 2 % formic acid). 
lknzcnc-formic acicl-water (I 0 parts of lxnzcnc saturatccl with 1 part of 2 “//o formic acicl) . 
Methyl ethyl l~ctonc-dictllylaminc-wntcr (92.1 : 2 : 77). 
Mctliyl ctliyl lrctc!nc-acctonc-formic acid-wntcr (40 : 2 : I : 6). 

Ultr’aviolct light. 
J:)iazotizccl sulphanilic ;zicl (o,3o/o solution in I : 2 clioxan-water). 
Diazotizccl 4-bcnzoylaiiiino-2,,-dirncthoxynnilinc (o,G”h solution in .I : 2 clioxari- 
water) , 
Diazotizccl o~clianisiclinc (o.G”/o solution in T : 2 clioxan-wdxr). 
j>-Nitrobcnzcnccliazonium fluoboratc (0.4 ‘;/o solution in I : 2 clioxar;-wntcr). 
2,6-l~ibromoquinotlc-4-cliloroinliclc (0.5~:/0. solution in 4 : I cliosan-ncctonc). 
2,4-~initropl~enylliyclr~~~i~~c (ca. 0. I o/0 solution in I 1V I-ICl) , 
Ferric chloriclc (2 ‘;/” A~UCOUS solution). 
Phosphomolybclic acid (2% aqueous solution). 
I?otnssium pcrmnnganrdc (I oi/o aqueous solution). 
Urcmophcnol blue (cn. 0.05 o/o solution in ethanol). 
Ehrlich reagent (I y. p-climctl~ylaminobcllzaldcllytlc in I N I-ICl). . 
p-Dimctliylaii~iriocinnamaldeliycle (0.1 y/;, solution in 1 N I-ICI). 
~~/,-Dirnetllylr~~nirlo~~cnzalrlchydc (2 “A, solution in acetic anhyclriclc), 
Ninhyclrin rcagcnt (2 o/o solution in butanol saturated with water). 
Dragcndorff rcugcnt (2 “//o solution of potassium bismuth tctraiocliclc in 0.01 N 
I-ICI) * 

arc 

01 

02 

03 
04, 
05 
OG 

07 
08 

09 
10 

II 

12 

I3 

I4 

‘15 
IG 

r7 
~8 
J9 
20 
21 

22 

23 

24 

Tlic coiours proclucccl by the action of cliffcrcnt rcngcnts on the invcstigntccl cornpou~ids 
rccortlccl in ‘I’ablcs I-S as numbers according to the following cock. 

Zinc yellow 
Lemon cadniium 
Gold 
Primrow yellow 
Straw yellow 
Deep cadnii urn 
Naples ycl low 
Mitlcllc chrome 
Deep chronic 
Orange chrome 
Spectrum orange 
Ssnrlct lalcc 
Pnlc vermilion 
Deep vermilion 
Geranium lnlrc 
Flesh pink 
l?inlc maclclcr lnkc 
Rose pink 
Maclclcr cnrminc 
Crimson ldcc 
Rose mnclclcr lnltc 
Mngcntn 
Jmpcrid purple 
Reel violet lake 

3() 

3” 
31 
32 
33 
34 
35 
36 

;: 
39 
40 
4 J 
42 
43 
44 
45 
4 6 
47 
48 

Dark violet 
I,ight violet 
Blue violet lnltc 
Dclft blue 
Ultramarine 
Smalt blue 

Cobalt blue 

Spectrum blue 
Light blue 
Sky blue 
Frussinn blue 
Indigo 
Oricntnl blue 
Kingfisher blue 
Turquoise blue 
Turquoise grocn 
Jnclc green 
J unipcr green 
.Bottlc green 
Water green 
Mincrnl green 
J<mcrald green 
Grass green 
May green 

49 
50 
.51 
52 
53 
54. 
55 
50 
57 
.58 
59 
GO 

GI 
G2 

63 
64 
GS 
GO 
67 
a3 
0 
70 

5: 

Sap green 
Cc&w green 
Olive green 
I3ronzc 
Sepia 
I3urnt umber 
Vanclyltc brown 
Raw umber 
Brown ochre 
Raw sicnnn 
Golclcn brown 
13urnt yellow ochre 
Copper beech 
Burnt sienna 
Vcnetisn reel 
‘.Tcrra cotta 
Rurnt carniinc 
C110c01ntc 
Ivory blaclc 
Blue grey 
Gunmetal 
French grey 
Yilvcr grey 
White = colourless 
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VEGIITABLE ORIGIN 

lip x 100 Coll~pozcltd 

I= B A B c n 

95 

94 
73 

84 

34 

95 

:; 

94 
95 
89 

96 
96 
17 
*t I 

95 
95 
93 
85 

92 

95 

95 
02 

34 

02 

2S 

9-t 
04 

95 
95 
OS 

35 

93 
c$j 

94 
42 

93 

93 

93 
01 

77 

03 

95 
S4 

94 
93 
S3 

93 
93 
00 

OG 

95 
95 
93 
S5 

93 

82 

95 
00 

SS 

00 

ss 

94 
s3 

97 
C$> 
91 

94 
gG 
00 
00 

94 
96 
88 
ss 

93 

ss 

93 
00 

2 :I 

00 

S7 

90 
39 

96 
96 
S7 

9t 
93 
00 
00 

92 
CJ c> 

9-t 
51 

95 

93 

S4 
00 

00 

75 

95 
OS 

92 
93 
S3 

93 
93 
00 
00 

90 
91 
91 
39 

95 Santhotoxin (S-mctlioxypsor;Ilcn) 

Alkannin [ (1 -hy,clroxy-3-isohcxcnyl)- 
naphthazarin] 
htranoric acid 
Cynarin (r,5-clicafffcoylquinic acid)” 

7,S-~~)il~ytlroxycour~inrin(clal~linctin) 

Esculin (G,7-clil~ytlroxycoumarin-G-gluco iirlc) 

Evcrnic acid 

Tmperatorin (S-isoan~ylcncoxyl,soralcn) 
Isofcrulic acid (hcsperctinic acid) 

cl/-ICawnin 
tll-l~iliyrlroltn~v~tiu (marintlinin) 
Khcllin (5,S-climcthoxy-G,7-furo-2-mcthyl- 
I ,q.-cliromonc) 
dZ-Mctliysticin 
dl-Dil~yclronwthysticin 
Ouabain (C;-strophanthi!~) 
Rhapontin (rhaponticin) 

Rotenonc’~ 
Rottlcrin (niallotoxjn) 
a-Santonin 
Scopolctin .(7-hyclroxy-G-mcthosycoumarin) 

” I1.413 rcagc11t, pale yellow. 
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D, J-4 D4 Dl3 DN FE MO &In Ind EH DAC 

17 

- 

71 

4 8 

33 

- 

48 
32 

-t 
33 

34 
34 
- 

33 

- 

59 
- 

33 

48 

+ 

- 

59 

62 

57 
63 I 
02 

- 

63 

- 
- 
- 

- 
- 
- 

131 
08 I 
- 
- 
- 
‘@ 

- 

5= 

- 

5.5 

63 

57 
63 
63 
23 
- 

19 
64 
- 
- 
- 

- 
- 
- 

63 

- 
- 
- 

52 
6s 1 - 

+ 

- 

51 
03 
03 

- 
- 
- 

it”, I - - - 
56 
66 ) 

+ 

07 
52 

02 

225 

08 

- 

OS 

25 I 
- 
- 
- 

- 
- 
- 
08 

63 
- 
- 

65 
56 1 

- - + -30 + - 60 - 

- -t- 70 - + _ _ - 

43 
50 
35 
38 
23 

-I- 

- 

- 

- 

70 

40 
70 1 
+ 

-I- 
- 

- 

T 
5 
- 
- 
- 

- 
- 
- 
- 

+ 

-t- 

- 
- 

T 
- - 
+ 

- 

68 
60 
08 

38 

34 

- 

69 

- 
- 

03 

- 
.- 
- 

70 

- 

40 
- 

49 

- 

++ 

-I-+ 

t-t- 

+ 

++ 
-I-+ 

z- ++ 
--I- 

T. + 
+ + + 
-I- 

+ -I- 

+ 

- 

- 

+ 

T 
- - - 
- 

/ 

- 
- 

- 

- 

- 

- 
- 

-t 
06 

05 
-I- 
- 
- 

T 

- 

- 

- 

- 
- 

GO 

7 o - - 
4 
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TABLE II 

PAPER CHROMATOGRAPHIC SEPARATION AND IDENTIFICATION Ol? SOME ALDOXIMES 

Rp x zoo Com$ound ..iL 

F E A R c D 

00 

73 

65 

85 

95 
g= 
93 
91 
9= 

90 

87 

92 

91 

92 

.74 

93 
87 
88 

88 

00 00 

47 32 

29 OG 

00 

02 

00 

01 

00 00 Glycolalcloxime~~ 0 

73 35 24 0-l 5-Hydroxymetl~ylfurJdoximc”, 0 

93 
92 
93 
93 
93 

5s 

91 
94 
93 
89 
94 

93 
88 
89 
88 
94 

48 

83 

8”: 
GS 
91 

05 

83 

93 

88 

f33 

72 

92 

:; 

85 

44 

28 

93 

28 

33 

87 

47 

48 

I5 

87 

::: 

73 

02 

84 

03 

25 

OG 

04 

01 

90 
8G 
88 

88 

so 

z; 
52 

Perillartino ( 1 -pcrillaldchyde-a-antioximc) 
Bcnzaldoxime*~ 0 
p-Tolualdoximel’ 
o-Hyclroxybenzalcloximon 
o-Methoxybenzaldoximob 

nz-I-Iyclroxybenzalcloxime~~ 

+-Hydroxybenzaldoxime” 

p-Methoxybcnzaldoximo~ 

2,4-Dihydroxybcnzaldoximc’, 

2,5-Dihydroxybcnzaldoximc 

3,4-Dil~yclroxybcnzsldoximc” 

Piperonaldoxime~ 
G-Mothylpyridine-2-aldoximel’ 
N-Mcthylpyrrole-2-a1doxim.c” 

N-Mcthylpyrrolo-2-aldoximch double spot, 
cis or lralls analogue 

& DAB reagent, pale yellow (colour index 03 to oG). 
b DAB reagent, orange to pink (colour index og to x3 and 17). 
0 NH rcagcnt, pale brown. 
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Dctcctiou 

UV D, Dz Da Da DB DN Fe MO n!!n Ind .EH DAC 

4 

-t 

27 

- 

- 

- 

- 

-7 
- - 
-I- 

I.5 

07 

2% 
- 

02 

- 
- 

II 

I4 \ 
II 
1 i+ 

- 
GO 

I7 

62 

G3 

II 

59 
23 
54 

5G 

09 
- 

I5 

15 

62. ’ 60 
60 

07 

06 

07 
08 
08 
- 

‘08 

G4 

25\ 
65) 
OS 

23 
65 1 
07 

55 

62 
- 

Ez, 1 
12 
64 

- 

- 

- 
- 
- 

03 

43 

- 

+ 

Gg 

43 

G2 

62 

- 

G3 
05 
59 
03 
23 I 
G3 

- 

27 
27 
54 
02 

24 ’ 
70 1 
“7 

5S 

GO 

45 

5I\ 
521 
- 
Go 
66 

GO 

65 
68 

68 

65 

68 
68 
GS 
03 
44 
GS 

OS 

3S 

45 

49 
6s 1 
GS 

T 
59 
50 I 

I 

T+ 
++ 
+ 

h -t--t -t 
f-t -t -t 
+ 
+ 
-t-t 
-I-+ 

-t 

T--t 

++ 

- 

- 

- 

- 

- 

- 

05 62 

05 Go 

GO 

+ 
- 

- 

. 

- 

-I- 

- 

27 
25 
27 
25 I 

03 
. 

70 

70 
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PAPER CWROMATOGRhI’HIC SEPARATION AND IDl3NTIFIChTION OF KETOXIMES 

RF X 100 Covn#oarnd 

F E A B C D 

89 92 90 64 65 IS Diacetyl monoxime 
88 88 88 45 67 IO Diacetyl clioximc (climcthylglyoxime) 
85 90 ss 44 55 IG Acctoin oximcns C 

zz s74s :: 27 25 07 29 03 Acetoin oxime cloublc oximen spot, cis or IIYZ?ZS analogue 
Dihyclroxyacctone 

89 93 92 71 92 ;z 2,3-Pcntnncclione oximc” 
82 S4 GQ 44 24 05 2,4-Pcntancdione oximcn (acetylacetone 

clioxime) 
79 7S 91 49 08 04 2,5-I-Iexancclionc oximea (scctonylacctonc 

clioxime) 

:3 z:: 93 92 72 57 90 32 90 07 I-Methylcyclohexanono I, clioximc 3-oximP (nioxime) z-Cyclohexancclione 

84 S7 S3 G5 34 09 5,5-Dimcthyldihyclroresorcinol clioximca 

;: 45 49 82 I5 o-Aminoscctopl~cnone oximc 

QI QO GS z: I2 o-I-IydroxynceLophcnonc oxime” 

7= 57 70 50 57 07 $-I-Iydroxyacetophcnone oximcl’ 

93 92 SQ 49 G1 07 z,4-Dil~yclrcxyncctopl~cnonc oximcl~ 

92 93 93 94 87 7S cc-Bcnzoin oxime 
92 92 92 . 93 92 94 Benzil clioxime 
93 94 93 90 83 32 c+Puril dioximc 
93 79 90 91 91 92 I, z-Naphthoquinono I-oxime” 

94 68 91 87 88 S7 r,z-Naphthoquinone z-oximd 

- 

n DAB rcagcnt, pale yellow (colour in&x 03 to oG). 
b DAB resgcnt, orange to pink (colour inclcx 09 to z3 and 17). 
0 NH reagent, pale yellow, 
d Bi reagent, positive. 

TABLE IV 

PAPER CHROMATOGRhPHIC SEPARATION AND IDENTIFICATION Ol? SOME BENZOIC AND PIITHALIC ACID 

Dl’5RIVATIVES 

RF x zoo Comf>olcnd 

F E A B C I> 

aG 
89 
94 

;: 

94 47 92 S4 89 
93 14 94 92 91 
74 02 4G 15 04 

85 00 39 00 00 

08 

87 
24 
2s 
33 

92 
93 
90 

GI 29 
89 75 
91 91 
94 92 
84 83 

04 
3S 
65 
80 

27 

4s 
90 
00 

00 

%‘ctrahyclrophthalic acid 
j)-Acctnmiclobcnzalclcllyclc 
2-Nitro-4-mcthyll>cnzoic acicln 
3-Nitro-4-methylbcnzoic acicln 
2-Amino-q-nitrobcnzoic acid 

3,4-Dinitrobcnzoic acicl[b 
+Mcthylcinnamic acid 
3-hminol~htl~alhydrazidcn 

3,G-Dinitropl~tl~alic ncitl 

* DAB rcsgcnt, pale yellow (colour index 03 to oG). 
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D&%!iOn 

UI’ D, Da D, D4 DR DN Fe iW0 Mn Ind EH DAC 

- + 
- tg + : 

G8 _I_+ z 
GO 

03 G8 
GO 68 T;t: z 

58 38 
:; 68 

23 58 ++ - 

- 

-- 

- 

- 

-. 

45 
09 
i- 
07 

62 

12 

- 

- -t 

- 

59 
70 
- 

- 

GO + 

+ GO 

05 

- 

- 

I7 -l- 

I7 - - 
- - - 

- - 

62 1 40 z-t 1 

;s” 
2: 1 

-I- - 

- 38 I: - - 38 - 

- 

53 47 52 
GO 

- - - 
- 

G3 08 - 
- - 

48 + 
52 
5G 
56 

07 

57 

66 

- 

- 

- 

- 

5G 

52 

Go 

- 

07 

- 62 - - 

Delcctiorz 

- - - - - -t+ ++ - - 
04 07 - - 
56 - - - - _ - - _ -t _I__+ 1 1 

56 - 
Go - ; z: z 1 z 7 x -1_ 

(jo -- - - _ - - - - 

-T _t_ 1 1 z z - Z-I- - - - 
-S+ - - 

33 - 37 33 IO 23 
63 

53 - - - - - - - - - - _ _ 
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TABLE v 

PAPER CHROMATOGRAPHIC SEPARATION AND IDENTITICATION OP SOME ALII’HATIC AMINO ACID DERIVATIVES 

Rp x 100 Counpoanad 

F E A B c D 

N-Acctyl-dl-asparagine 
Albizziin (I-2-amino-3-urcido- 
propionic acid) b 
a-hminoaclipic acid 
d-Aminolacvulinic acid 
l-Arginine 
I-Asparaginc 

dl-Asp,artic acid 
Kanavanine [z-amino-4- 
(guanidinoxy)butyric acid! TV 
S-Carbamyl-Z-cystcine” 

S-Carboxymetlryl-Z-cysteinc 
dl-Citrullinc (d-ureiclonorvalinc) 
Formiminoglycinc 
N-Formyl-&mcthionine’J 
I-Glutamic acid 
Z-Glutaminc~J 
Guaniclinosuccinic acid” 
Z-Homocnrnosine b 
Iiainic acid (2-carboxy-4-isopropenyl- 
3-pyrroliclincacctic acid) 
I-Lcucinamiclc 

00 

00 

01 

00 

01 

00 

00 

00 

00 

00 
27 
05 

09 
12 

00 

0.X 

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 

00 

00 

00 

00 

00 

02 05 00 00 00 00 

08 00 00 00 

05 00 00 00 

OG 00 00 00 

82 05 66 40 
07 00 00 00 
03 00 00 00 
=7 04 00 00 
00 00 00 00 

34 00 01 00 

00 

00 

00 

IO 

00 

00 

00 

00 

00 

00 

00 

00 

01 

00 

00 

00 

00 

00 

22 02 00 00 00 00 

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

TABLE VI 

PAPER CHROMATOGRAPHIC SEPARATION AND IDENTIFICATION OF SOME hIZOhIh’I’IC AND HETEROCYCLIC 

AMINO ACID DERIVATIVES 

l?p x IO0 C0rn~01uad 

F E A B c D 

44 00 01 00 00 00 3-Cl~loro-Z-tyrosinc1J 
23 03 01 00 00 00 0-Methyl-Z-tyrosincll 
30 02 01 00 00 00 P-2-Thicnylalaninc’~ 

20 00 00 00 00 00 

58 
57 

;z 
62 
84 

93 
92 
I5 

5”; 
00 

08 
04 
00 
19 

81 
II 
01 

33 

z4a 

02 01 

00 00 

00 00 

03 02 

II 05 
24 04 

2-Methyl-3-(3,4-clihyclroxyphcnyl)- 
alaninc (a-mcthylclopa) 
I-Phcnylalaninc ethyl esterlJ 
I-Tyrosinc ethyl cstcr 
I-Histidinc methyl cstcrb 
Nicotinamidco 
N’-Mcthylnicotinnmiclc~ 
Nitrosoprolinco 

11 NH reagent. DN rcsgont gave no reaction with the compounds listed in this table. 
b DAB rcagcnt, pale yellow. 
0 Bi reagent, positivo. 

J. Chvomdogv., 68 (1972) X83-205 
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uv D, D, 4 D4 DB NIZP .Fc MO Mn Ina! &I-r DAC 

-I- 
- 

06 
06 

- - 
- 

- - 
-’ - 

- 

- - 

23 - 

-t- 

- 

-I- 

-k 

++ 
- 

. - 

I- 
- 

2: 
24 
59 
23 
23 
23 

- 

- 

- - 
- 

- 
- 

04 

04 - 
- 

- 
- 

- - 

=7 
15 1 
- 

=7 

23 34 33 - 

- 23 
23 
- 
- 

24 
23 
- 

23 

z: 
23 

. - - 
- 

- 
- - 

- 

- - 

- 

33 
33 

? 

- 

z 

- 

- 

- 
- 

- 

- 

- 
OG 
- 

- 

04 
04 
- 

- 
- - 

52 

- 
- 

- 
- - 

-j - 

63 I4 
- - - 

33 - 

Dcloclion 

UV D, D, D, D, 013 NH” Fc MO Mn Ind EN DAC 

09 + + 
- - - 

62 23 
23 
23 
39 
23 

38 -l--l- 

7 
++ 

$ 

33 OG 
- 06 

06 

=3 

$ - 

45 G8 
51 

.-T: ; 
- . 

58 
Go T 

- 

IL 

- -7 $ G; 
-I- G4 

- 

34 - - - 
- 

23 G2 - 

23 
23 
23 
- 

57 
‘7 

64 
07 

- 
- + 

OG 
- 

33 - 
++ - - - ’ 

J. Clwowaatop., 68 (1972) x83-205 
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TKBLE VII 

PAPER c].IRoMAToGRAPI-IIC SEPAR,\TION AND IDENTIFICATION OF SOME PYIIIMIDINE DIBRIVATIVES 

:: 

72 

07 
54 
05 

12 04 34 34 

41 44 

01 02 

01 00 

05 00 

01 OS 00 04 00 00 

32 07 01 

00 00 00 

00 00 00 

00 00 00 

Uracil 2-?‘hiouracil (2,4-clihydroxypyrimicline) (2-mcrcapto-4-hyclroxy- 
pyrimiclinc) 
6-Methyl-2-thiouracil 

Orotic acicl (uracil-G-carboxylic acicl) 
Dihyclro-dl-erotic acid 
g-hminouracil~l lJ 

5G 
43 
44 
72 
I2 

fZ 

t3:: 

09 
31 

;z 
03 
I2 

I5 
04 
4o 

18 

I4 
07 
57 
02 

02 

03 

YE 

02 

16 
04 
80 
00 
OG 

01 

:: 

00 

00 

ii’: 
00 

00 

00 

00 

31 

00 

00 

00 

57 
00 
00 
00 

00 

07 

g-Nitrouracil 
Tliyminc (g-mcthyluracil) 
‘I’hyminc-2-clcsoxyribosiclc (2’-thymiclinc) 
I ,3-DiIncthyluracilC 
Cytosinc (z-liydroxy-4-aininopyrimiclinc) 
Isocytosine (2-amino-4-hyclroxypyrimiclinc) 
2-Tliiocytosincb 
5-Mcthylcylosinc 
2,4-Dimcrcaptopyrimidinc~* I’ 

- 

a DAB rcngcnt, pale yellow. 
1~ NH reagent, pale brown. 
c l3i reagent, positive. 

PAPER CHROMATOGRAPHIC SEPARATION AN13 IDI~NTIPICATION OF SOICITS DURINI!: I>)ERIVATIVISS 

/f 

34 09 08 20 02 00 Purine*~ c 
38 03 08 03 00 00 G-Mcrcaptopurinc 

67 32 
78 47 
;F 01 06 

2:: HZ 

08 27 06 IO 

22 OG G-McthylmcrcaptopurincC 
49 22 G-Ethylmcrcnptopurinc~ 
00 02 00 00 G-Hydroxy-2-mcrcaptopurinc z,G-Dimcrc;lptopurillcn (clithioxanthinc) (z-tliioxantliinc) 

19 
I3 

;: 
00 
03 
05 
08 

08 01 03 00 00 Aclcnine (G-aminopurinc)n 
02 00 00 00 00 I -Mcthylaclcninc~ 
I8 04 00 00 G-Mcthylaminopurinc~ 
74 47 .. 

:z 
I9 04 G-T;urfurylnminopurine’L, 0 (kinctin) 

02 00 00 00 00 z-Mcrcapto-G-aminopurinc~~ C 
02 00 00 00 00 Guaninc (2-amino-6-11yclroxypurinc)n 
02 00 00 00 00 Guanosin@ 
00 00 00 00 00 Uric acicl (z&,8-trihydroxypurinc) 

m DkEl rcagcnt, pale yellow. 
b NH rcngent, no positive reactions rccordcd. 
c Bi rcagcnt, positive. 

J. Chvomalogv., 68 (1972) 183-205 
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I/v D, D2 J’, D4 Dl3 DN PC h!To Mn /nd EH DAC 

+ 
-t- + 

- - - 
=7 

- - 
- 4.0 33 - - - Gz - 

52 I 
- - - 02 - 

59 1 
- - - - 

- 

+ -I- - 71 

+ - 
- - 
- GS 

33 

-t- 
+ 

34 

00 

T 
-I- -t- 

- - - - - - 

14 $1 g) a;) 63 - 
- - - - - 

08 60 

65 
- 

- - 
- -. 
- - 
- - 

- 
- 

- - - - - - 
- - - - - 

- - - 
- - 

T 
57 

- - - - - - 
- - 58 59 - 

- - 
- 71 

- 
- 38 - - OG Go - 

OG I 

Dctectio,t 

UI’ D, D, ‘4, D.4 DU DN Fe MO Mn Ind EN DAC 

- - - - - - - - - 
- - - __ - - - 

- GO 

T 

64 - - 7’ + z 1 z 

03 - - + -._ - - 38 + - - - 

+ - _ - _ - - _ _ - 33 - - 
- - - - - - - - - 

+ - - 

t_ - - - 

J. Clwomatogv., 68 (1972) 183-205 
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TABLE IX 

PAPER CHROMATOGRAPNZC SEPARATION AND IDENTIIrICATION OF SOhlE ALICALOIDS 

RF x zoo Compound 

F E A B C D 

,“: 93 96 
. 

01 02 ;z 00 00 00 00 Bcrbaminen Bulbocapninc~ 

92 31 SG 93 G4 42 Colchiceinc~~ 

S4 S7 72 95 43 30 Colchicinc~ 

88 9G 47 95 09 03 Dibyclroer~ocornin~ 

85 9G 57 92 OS 01 Ergocristinen 

94 9G 52 93 06 01 Dihyclroer~ocristinca 

9= 95 5G 9G IO 03 Dihyclrocrgocryptine* 

56 93 29 95 02 00 Dihyclrocrgotaxnine~ 

80 91 IO: 47 00 00 Ergotaminea 

5G 85 04 08 00 00 ~Mcthyler~ometrinc~ 

47 
78 
37 

;e 

z 
95 

93 03 50 
79 03 16 
8G 03 2s 

sz 01 22 

7G 02 30 
73 02 3S 
95 43 S7 
9G 95 93 

00 

00 

00 

00 

00 

;; 

9* 

00 N,N-Dimcthylmcscaline~ 
00 N-Mctltylmcscalinc~ 
00 Ethylmorphinc~ 
00 Codcino~ 
00 Pilotxwpinca 
00 lkopilocarpinca 
50 I$-Narcotinee 
90 Piperinea 

& Bi reagent, positive. 

J. Cirvomdogv., 68 (1972) x83-205 
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Dslection 

UV D, D, D, D, DB DN .Fc MO M?Z Iwd En DAC 
- 

34 

07 

07 

- 

27 

- 

- 

- 

34 

2j 

- 

- 

38 

t 

- 

- 

- 

- 

- 

- 
- 

-. 

64 
63 
- 

- 

59 

- 

- 
- 

+ 
02 

25 
- 

- 

53 

- 

- 

- 

- 

+ 

- 

- 

- 

ii: 1 - 
- 
IO 

G2 

09 

09 

-I- 

- 

Gz 

- 
- 

- 

.- 

GO 

;i I 

+ 
70 

+ 

+ 

+ 

+ 

-I- 

- 
- 

04 

05 

- 

- 

- 

- 
- 

04 

52 

5= 

59 

68 

- 

- 

* - 

03 

- 

- 

- 
- 

- 

. . . 
- 

03 

+ 
+ 

+ 

+ 

-t 

-I- 

+ 

- 

4- 

-I- 

- 

3: 

$: 
-I- 

33 
33 

- 
- 

OG 

06 

24 
27 

;4 
26 

1 

64 I 

;: I 
22 
G2 I 
26 

70 ) 
24 
27 I 
- 
- 
- 

- 
- 

OG 

03 
GO 

03 
60 I 
26 

25 I 
27 

;: 
1 

7J 

7= 

-I- 

25 
” 

J. Clwornatop., 68 (x972) x83-205 
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, 
AMBERLITE LA-l A ALAMINE TOP0 

GC! Al lzr 0 In 
Q Ga 

8 Cd 8 Fe 

1 3 

Fig. 4. Examples of 
Cr = Cr(II1). 

‘~j$?$F~ 
6 7 6. 8 3 

MOLARITV OF WBr 
separations carried out in various cxtractnnt-Hl3r systems. V = V (V) ; 

moderately sorbing Amberlite LA-I offers the best opportunities in analysis. One may 
add that for special purposes, e.g. the separation of Sc(III), Zr(IV) orTh(IV) (RR = 0.0) 
from a rather large number of elements (RF = zo), TOP0 will come in useful. 

Li@&liqzcid extraction 
Data on liquid-liquid extraction of metal ions from aqueous bromide solutions 

are comparatively sparse. Reference may be made here to studies by SUZUKI. AND 
SOTORAYASNI~~, ALIANSS and BRINKMAN~~ on extraction by. amines. As an illustration, 
some data from,refs. 14 and 22 are summarized in Table II. Bearing in mind that the 
results of reversed-phase chromatography may be compared with data obtained in 
liquid-liquid extraction on the basis of the well-known relationship 

D = k(l/R, i I) (3) 

where D is distribution coefficient and 12 is constant, we may conclude that a ‘good 
qualitative, agreement exists. The same ,conclusion is reached when considering the 
results reported by ALIAN. 

A study .l-Las been made of the systems extractant-Co(II)-Br-. Percentage 
extraction verszts &Z Br-.curves are shown in Pig. 5. The organic phase,s obtained 
in the three amine-Co(II)-Br- and, the AlamO-Co(II)-Br- systems have identical 

TABLE II 
COMPARISON OFPERCENTAGEEXTRACTION AND RF VALUESFOR NINEELEMENTSINTHLAMBERLITIZ 
LA-I-EIBr SYSTEM 
Percenta~o extraction and RF values correspond to rofs. 32 and 14, rcspcctivcly. 

Ion Pweentags extraction 

N’HBY 0.3 0.3 7.0 

Mn(II)’ 0.0 0.0 
Ni(I1) 9.0 0.0’ 0.8 
Co(I1) ” 0.0 ‘0.0 
l%!(II~I) : 

1.4 
0.4 0.5 99.7 

C1l(lI). 0.5 
0.5, 

39.4 
Zn(I1) 

&‘$II”I’,” : 100.0 8;:: 100.0 8;:; 
+l(IS, 100.0 zoo.0 ‘.. 

RF ‘, 

0.3 0.5 74 

1.0 1.0 

1.0 1.0 1.0 1.0 1.0 0.7 ,,’ 
0.9, 0.8 .o.o 
0.9 0.9 043 
0.6 0.2 
0;02 0.0x 

0.0 0.0 
0.0 0.0 

J. ~hvonratogv., 69 (1972) ,r81-Ig3 
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, 

Delcclion 

UT/ D, D, Da Da DB DN Fe MO M?& Jnd Eli DAC 

“7 

70 
23 

-t--t 

- 
- 

- 
Go i) 21 

63 07 

- 

54 

23 

+ 
- 
- 

-I- 
- 
- 

- 

33 
27 
- 
- 

24 
71 I 
- 

70 
27 
- 

- 
26 

58 
27 

- 

- 

- 
- 
- 
- 
- 
- 

- 

32 

y 
1 

-T 

- - 

23 
2: 

02 - 

- - 

- - 

- - 

- - 

- - 

- - 

- 
. 7= 

- - 
- .- 

- 

40 
I 

48 
37 
- I- 

; i-i 

-I- 02 -I- 

08 - - - 

02 + - - - 

34 
+ 

27 
33 

-: 
+ 
- 

-7 - 

- 
- 
- 

- 
- 

- - - 
- 
- 
- 
- 
- 
- 

- 
- 
- 

- 
- 
02 

- - - 
- 00 
- 

-- - - 

38 

- - - 

53 GO 

- - 

58 
40 I - - 
09 

- 33 

27 - 
- 
- 

- 

r 
- 
- 

- 
- 
_. 

- - 
G2 07 

59 j 
- - 

+ 

13 GO 

37 -t t- 

+ 

- 

which was used earlier for the detection of hippuric acid derivativesa*3. This reagent 
produces yellow colours with aliphatic aldoximes, but aromatic and heterocyclic 
aldoximes (derivatives of benzene, pyridine and pyrrolc) were sharply differentiated 
by their deep orange to pink colour. The formation of colour was slow (1-24 h at room 
temperature) and was comparable with the colour development with hippuric acid 
derivatives with the same reagent. Whether or not the ring formation for these 
strongly coloured compounds is similar to or identical with. azlactone formationlo 
[formation of 2-substituted-4-(~-dimetl~ylamino)benzylidene-~-oxazolone], which 
occurs when hippuric acids react, remains to be investigated. Contrary to the 
reactions of aldoximes, which were all DAB-positive, only about half of the ketoximes 
gave positive reactions with DAB-reagent. A pink colour was produced by 2,3- 
pentadione oxime and $-hydroxyacetophenone oxime (Table III), which indicates 
that there is no clear differentiation between the pink and yellowccolour as far ‘as , 

aromatic and aliphstic ketoximes are concerned. 

J, Chrorrrntogr., OS (x972) 183-205 
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Special attention was paid to compounds that reacted with Ehrlich reagents 
(EEL and DAC), and which ordinarily were not recorded as Ehrlich-positive com- 
pounds, as a free amino group was usually not present. With DAC reagent (which 
is more sensitive than EH reagent), the following compounds produced yellow 
to brown colours : alkannin and khollin (Table I), 5-hydroxymethyl-2-furaldoxim.e, 
glycolaldoxime and z,5-dihyclroxybenzaldoxime (Table II), acetoin oxime (Table III), 
and colchiceine, colchicine and piperine (Table IX). Compounds that gave a pink 
shade with DAC reagent were albizzin, citrullin and S-carbamylcysteine - which 
are all carbamyl derivatives, and similar colours have been observed earlier with 
other ureido derivatives (Table V) - 3-chlorotyrosinc (Table VI), uracil (Table VII), 
and hydroxyphenamate and procaine (Table X). A violet colour was produced by 
oxypertine and a clear blue colour by solypertine (which also gave a blue EH 
reaction, Table X). A11 the derivatives of ergot alkaloids, 762. dihydroergotamine, 
dihydroergocryptine, clil~yclroergocristine, ergocristine and, dihydroergocornin, gave a 
grey to weak blue-violet reaction with DAC reagent. A very characteristic and un- 
usual DAC colour, grass green, was given by amisometradine [G-amino-3-m.ethyl- 
I-(z-methylallyl)uracilJ, and this reaction seems to be suitable for the calorimetric 
determination of this compound, 

The colour reactions with hippuric acid (DAB), ninhydrin (NH) (with the ex- 
ception of amino acid derivatives) and Dragcndorff (131) reagents are recorcled as 
footnotes to the tables, as these positive responses occurred very irregularly and 
only in connection with specific types of compounds. The most important colour 
reactions with DAB reagent have already been discussed in connection with the oxime 
derivatives. Of the other types of compounds, a yellow colour was produced with DAB 
reagent by cynarin (x,5-dicaffeoylquinic acid) (Table I), 3-aminopl~tl~alhyclrazide 
(Table IV), N-formylmethionine and guanidinosuccinic acid (Table V), and p-z- 
thienylalanine and histidine methyl ester (Table VI), and a pink colour by amisome- 
tradine (Table X). In addition to .the compounds that generally reacted with nin- 
hydrin and which are listed in Tables V and VI, the following compounds were also 
recorded as ninhydrin-positive : a brown colour was obtained with 2-thiocytosine 
and z,+dimercaptopyrimidine (Table VII), and instant(!) magenta colour with 
4-ammophenazone (Table X). 

Dragendorff reagent (Bi) was used as before to trace the alkaloids in Table IX 
and was also found to react with a number of other compounds, viz. drugs of the type 
of thioxanthen derivatives, oxypertine, oxotremorine, dimethindene and eupaverin 
(Table X), nicotinamide, N’-methylnicotinamide and nitrosoproline (Table VI), 
x,3-dimethyluracil (Table VII), and purine, 6-methylmercaptopurine, r-rnethyl- 
adenine, 6-methylaminopurine and 6-furfurylaminopurine (Table VIII). This latter 
reaction with Bi reagent, together with the mobility characteristics for N-methylated 
and S-mercaptoalkylatccl purines and pyrimidines, proved to be useful for the 
identification of these substances in complicated biological extracts. 

Of the remaining reagents, some of the most characteristic colour reactions will 
be mentioned. N-Methylpyrrolealdoxime (Table II) gave a strong red colour with 
all four diazonium reagents (Dl, D2, D3 and D,), which is very unusual. Mercapto- 
pyrimidine (Table VII) and mercaptopurine (Table VIII) derivatives gave red-brown 
colours with DB reagent (z,Q-dibromoquinone-+chloroimide) , similar to those which 
were noticed earlier for other mercapto derivatives of the benzene series and with 
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some of the aliphatic thiolic compounds investigated. The colour slzaclc seems to be 
indicative of the presence of at least one free mercapto group. So far, there have been 
only a few compounds recorded that were not mercapto derivatives and that pro- 
duced interfering red-brown colours with this particular reagent, Of the compounds 
studied in this work the exceptions are N-methylpyrrole-2-aldoxime (Table II) and 
g-aminouracil (Table VII); and from previous reports gallic acid methyl ester5 
(Table III in ref. 5) and indolon-2” (Table X in ref. 5). 

For the identification of the compounds, a valuable ,mobility characteristic 
is best obtained by studying the irregular mobilities and grouping them with several 
well defined mobility patterns. In the previous papers of this investigation, the mo- 
bility was defined as being regular when the. Rp values obtained for six different sol- 
vent systems for the almost neutral compounds were plotted as a diagram in a certain 
order of the solvents, whereby these Rp values decreased gradually, from solvent F 
to solvent D according to the sequence I? >,I3 > A > B > C > D. The irrcgular- 
ities in the mobilities of the compounds and the production of other types of m.obility 
patterns (by a sudden increase or decrease at a particular Rp value in the series of 
decreasing RJ,~ values) were caused primarily by the presence of basic and acidic groups 
in the molecule. Solvent E has been indicative of both bases (always giving medium 
or high RF values and illustrated by the partial sequence of RF values F < E > A) 
and acids (giving medium or low Rp values and illustrated by the Rp sequence 
F > E < A, e.g., the RF values in solvents I? and A are always higher than in 
solvent E) . 

For alkaloids, which in kenera are bases by definition, and for some basic 
drugs, another interesting irregularity in the mobility was enhanced in solvent B, 
where the mobility suddenly increased according to the partial sequence of Rp values 
A < B > C. This second peak value, together with an increase in the Rp values in 
solvent E, has given fairly definite characteristics for alkaloids and a number of 
basic drugs, derivatives of thioxanthene and phenothiazine, etc., as far as Dragen- 
dorff-positive compounds are concerned. The interference with this interpretation 
of Rp data from synthetic bases has been discussed in greater detail earlier”. The 
similar double RF value peaks differentiate these two types of compounds, however, 
when the RF values are presented in diagrammatic form and subdivided to give four 
sub-patterns on the basis of the changes in RF values in solvents I?, A and C. All 
the alkaloids investigated in this work follow strictly this double-peak pattern, 
whereby great variations of their relative RF peak heights in solvents E and I3 were 
observed, The drugs listed in Table X mainly follow a similar pattern, and for half of 
them the Rp value peak in solvent E is replaced by a regular decrease in the RF 
values in the solvents in the order 17 > E > A. Complications in the identification 
of these compounds as a result of the mobility arise only when biological extracts 
from human material are being consiclered, where the subjects are taking or are sus- 
pected of taking alkaloids (some of them are narcotics) along with a number of 
certain drugs of a basic character, e.g,, tranquillizers. When screening plant extracts 
for the presence of alkaloids no problems should arise from interfering substances of 
non-biological origin. 

Tables VII and VIII give mobility clata for a number of pyrimicline and purine 
derivatives, It can be seen that generally these monohyclroxy, dihydroxy, amino, 
nitro and mercapto derivatives have very low mobilities in all the solvents except 
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Rp values in solvent E is not pronounced enough and 
is much less than the increase required to classify these compounds as alkaloids. 
Some examples of purines and pyrimidines with typical double-peak values in 
solvents E and I3 (alkaloid pattern) are G-furfurylaminopurine (Table VIII), 1,3- 
dimethyluracil (Table VII) and the drug trimethoprim [z,+diamino-5-(3,4,5-M- 
methoxybenzyl)pyrimicline] (Table X). 1,3,7-Trimetlzylxantl~ine (caffeine), which 
has been investigated earlier” (Table XI in ref. 5), cloes not give a clean alkaloid mo- 
bility pattern. 

Table VI includes mobility data for two basic compounds, nicotinamide and 
N’-methylnicotinamide. It can be seen that the RF value peak in solvent I3 is intact 
(A < B > C), but the basic effect is too weak to show another increase in solvent E. 
Instead, there is a slow but steady decrease in the RF values in the order F > E > A. 

Returning to aromatic aldoximes and ketoximes (Tables II and III) it was men- 
tioned in the introduction that several aldehydes and ketones can be converted 
into their corresponding oxime derivatives, which have mobility patterns that are 
useful for the identification of the parent compounds. 

The WZ- and ;fi-hyclroxybenzaldoximes showed similar RF patterns, which were 
recorded earlier for 1,3- and z,+dihydric phenol derivatives. The main characteristics 
occurred in solvent C, with a sudden increase in the Rp value instead of a regular 
pattern, following the sequence 17 > E > A > B < C > D. The same regularity 
was observed with m- and +hyclroxyacetophenone osimes. The corresponding 
ovtho derivatives did not show this increase in &y values in solvent C, which is in 
accordance with a similar fincling for x,2-dihydric phenols. It is interesting to note 
that this shift in RF values, A > B < C > D, occurred also with 2,4-, 2,5- and 3,4- 
dil~yclroxybenzaldoximes. A similar change with 1,2,3- and r,3,5-trihydric phenols 
has not been observed. The corresponding model substances of the r,2,4-, x,2,5- and 
I,g,q-trihydric phenol types are not available. I-Iowever, it seems reasonable to predict, 
on the basis of the results obtained by the analysis of the oxime mobilities, that the 
increase in Rp values in solvent C will occur with these derivatives also. 

For several oximes, their possible lrce~ts and cis isomers separated only in the 
two solvents C and D. N-methylpyrrole-2-aldoxime (Table II) gave two distinctly 
different spots, with the same colour reactions, whereas for acetoin oxime (Table III) 
the separation occurred in all the solvents. 

This remarkable pattern .I? > E > A > B < C > D, with an increase in 
RF values in solvent C, was also recordecl for climetl-iylglyoxime, acetoin oxime (one 
of the two analogues), 2,3-pentanedione oxime (but not for 2,4-pentaneclione or 
z,g-hexancdione oxime), and 2,4-dihydroxyacetophenone oxime (Table III). This 
phenolnenon is obviously connected with the interaction of the molecule of the com- 
pound by hydrogen bonding with methyl ethyl ketone, which is one of the components 
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in solvent C in addition to the non-polar benzene. On the other hand, methyl ethyl 
ketone in solvents that contained a higher propbrtion of water, such as solvents 17 
and. A (methyl isobutyl ketone), does not distinguish between I,Z-, 1,3- and 1,4- 
dihydric phenols or hydroxy oximes. 

In concl.usion, it could be mentioned that the use of oximes for improving 
the rather high and uniform RF values for some of the biologically occurring parent 
alclehydes and ketones, gives a potential route for obtaining these compounds as 
separable units, with interesting new mobility characteristics for selective and 
comparative purposes, facilitating the final identification. 
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