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CNROM. 6143 

Some chromatographic and slectrophoretic datafor amphetamine-like drugs 

Numerous thin-layer chromatographic methods have been described recently 6 

for the determination of drugs of abuse in blood and urine’*. Usually one single 
solvent system and one thin layer are used and most of the methods refer to only a 
few of the amphetamine-type drugs. 

We felt that there was still room for improvement of these methods, especially 
concerning the establishment of the identity of the drug detected. For this purpose, 
we have examined a wide range of amphetamine-like drugs and have used a wider 
range of flat-bed methods than previously reported. 
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.Fig. r. Rp vahos of amphetamines on various thin layers with Iz-butanol-formic acid-water 
(20: I :2) as solvent. The numbers of the compounds correspond to those in Table 1. 0, Cellulose 
“Merck” ; X , alumina “Baker-flex”: 0, silica gel “Merck”: A, polyamide “Baker-flex”. 

Xhi+?ayev chromatogvafihy ow a range of szcpibovts 
In a recent note’ we pointed out the usefulness of using a single (suitable) 

solvent on a range of ready thin layers. 
Fig. ~‘and Table I show the results obtained with butanol-formic acid-water 

(20: I : 2) and’ cellulose, silica gel, polyamide and alumina layers. Clearly, a much 
better characterisation is possible than with a single system. 

Xhdaye’k chromattig&$hy. with several solve&s a+ad two-dhaemsional developme& . 
Table II, and Fig. 2 give the RF values for one acidic and two ammoniacal solvents 

on silica, g&plates, and here again good differentiation ,of the compounds examined 
can be obtained. 
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NOTES 

TABLE I 

Rp VALUES OF AMPHETAMINES ON VARIOUS THIN LAYERS WITH WBUTANOL--FORMIC 
(20 : I : 2) as solvent 

371 

ACID--WATER 

Detection reagents: (a) bromocrcsol green, 0.5% in ethanol-phosphate buffer of pH 5,5-wntcr 
(2 : I : I), (b) 0.5 o/o Fast blue in water, (c) I g of cobalt chloride and 3 g of ammonium thiocyanatc 
in 20 ml of water. (d) Iodine vapour. 

<., 

“O”*rr,r No. Conagoacnds DC Ferti&atten DC Fertigplattcn Aluminium 
Zcllu.Zose “Merclz” Kiescl& “Merck” Oxide IB-F 

Polyamide 6 

(okne Phtoveszcnz- (olrne Fluoveszenz- Baker-flex 
Bahv-flex 

z’ndikatqr) indikatov) 

Dctecthg 
,reagent a b c d 

I 

2 

3 
4 

ii 

z 
9 

IO 
II: 
12 

13 
I4 
15 

Amphetamine 0.63 
Mcthamphetamine 0.65 
Dimethamphctaminc 0.61 
Ethylamphetamine 0.79 
Methoxyphcnamine 
Phentcrminc 

0.72 
0.72 

Mcthylphenidate 0.80 
Phonmctraaino 0.68 
Mcphcntcrminc 0.66 
Prolintane 0.86 
Ephedrine 0.60 
Pscudocphedrine 0.59 
Phcncamphamine 0.73 
Tranylcyprominc 0.61 
Dicthylpropione 0.70 

0.54 0.39 0*79 

o-35 0*55 0.83 
0.20 0.65 0,82 
0.40 0.69 0.85 
0.37 0.51 0.85 
0.51 0.47 0.83 
0.34 0.79 0.89 
0.38 0.66 0.84 
0.23 0.80 o&5 
0.31 0.79 0.86 
0.40 o-47 0.79 
0.34 0.47 0.78 
0.54 0.65 0.72 
0.53 0.57 0.80 
0821 0.87 0.83 
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Fig. 2. RF values of amphetamines on silica’ gel (DC Pertigplatten Kiesolgel “Merclc”) with three 
different solvents. The numbers of the compounds correspond to those in Tables I and II. Solvents: 
!O’;. +butanol-formic acid-water’ (20 : I : 2) ; 0, +a-butanol-5 N ammonia. (I : I) ; 
ammonia (g : I). 
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TARLE II 

RF VALUES OF AMPHETAMINES ON DC FIZRTIGPLATTEN KIESELGEL “MERCIC” (OHNE FLUORESZENZ- 
INDIKATOR) WITH SOMII ALKALINE SOLVENTS 

Detection reagent: 0.50/O Fast blue in water. 

No. Compound Ethanol-5 N n-Amyl alcohol- 
ammo&a (g :I) 5 N ammonia (I : I) 

I 

i 

ii 

b 
9 

IO 
II 
I2 

=3 
. x4 

15 

Amphetamine ~ 
Methamphetamine 
Dimethamphetamine . 
Etl~ylamphetsmine 
Mcthoxyphenamine 
Phcntcrminc 
&iethylphenidate 
Phenmetrazinc 
Mephentermine 
Prolintane 
Ephedrine 
Psoudoephedrine 
Phcncamphamine 
Tranylcyprominc 
Diothylpropione ’ 

0.48 

0.52 
0.48 
.0.68 

0.36 
0.72 
0.81 
0.69 
0.75 
0.73 
o*37 
0.40 
0.77 
0.75 
0.83 

0.59 
0.50 
0.23 
O.GG 

0.19 
0.70 
O&3 

0.38 
0.52 
0.49 
0.12 
0.13 
o.Go 
0.62 
0.80 

~i:ig~l3;,i!~~‘,~~d;dimb’nsionJ ;chroniato&qI of .an ,artificial mikture of;fifteen amphetamines:.on ,a. 
ilic~‘~geLl;‘;pla~?.,,(DC ‘~Fer,tigplatte ;‘Kieselgel’ .!.‘Mer,h”). Solvent I :. +a2-butanol-formid acid&water 
$I.: 7) ,: ,.Sol,Vent ,2': *-amyI alcohol-5 N ammoma (I : I). 
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374 NOTES 

Fig. 3 shows a two-dimensional chromatogram actually obtained with arti- 
ficial mixtures prepared from samples of pure drugs, 

Pa$er electro$horesis 
Using a CAMAG high-voltage paper electrophoresis apparatus, the results shown”” 

in Table,111 were obtained. 
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Fig, 4. Electiophoretic movement relative to methoxyphcnamine of amphetamines in several 
buffers. Conditions and compound numbers correspond to those in Table III. l ---, 0.1 N acetic 
acid, pH 2.37, 14 = 5'10-3 M; o--, O,I N acetic acid-o.1 N sodium acetate (I :I), p1-I 4.61, 
cc = 5.10-a M; x-, 
0 

0.5 iV acetic acid-o.5 iV sodium acetate (I: I), pH 4.60, 1~ = 2.5~ 10-1 M; 

-----, I N acetic acid-1 N sodium acetate (I:I), pH 4.63, 11 = 5*10-l M: o-----, 0.03 M 
KH,PO,-o.o7G M Na,HPO,; pH 7.15, /& = 2.5’ 10-1 M; x -----, 0.004 M KHJ?04-~.~8g M 
Na,HPO,, pH 8.10, p = 10-l n/I. 

TABLE IV 
RF VALUES OFTHE DANSYLDERIVATIVES Olr AMPHETAMINES 

Spots detected under UV light at 3GG nm. 

comfi0und Sovbent Xiesslgel . ICicseEgel Alum.ina IB-F 
“Merck” 

Kieselgel 
“Mewk” “Med” Baker-flex 

, 
Solvent Btkyl acetate- Bcnsene-tviethyl- Benzene-cydo- Benzene- 
system cyctokexane amine 

(75:50) (IO0 : 20) 
kexane-metkanol cytlokexane- 
(80:10:2) metkanol 

(80:10:2) 

‘,. ” _.- 

A&p@&inel ‘I 
Methamphettimixi~ ; ’ 

O-49 0.38’ 0146 . 0.69 ‘q 

Phenket+azine 1: .'. 

0.50 0.52, 0.77 0.92 +> 

0.50 
Ephek@e i:: : 9.46.’ : 

0.52, ‘. 
9.44 :’ 

0.71 p.g2 

Pqeu$oephe,dTine.: 1. . :’ 
0,30 0.53 

Traqylcypromike 
0.41 1 .‘. * 
0.48 ,” 

+42,, 0,3x ,,o*5.3 ‘- 
o-35 

,,;,, ,.‘d,‘,’ , (~, 
0.42 ., q.Go. 
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N U-I-ES 375 

Some good results can be obtained at pH 7.15 and &I, but the results show that 
with these compounds paper electrophoresis is much less specific than thin-layer 
chromatography. 

Daozsyl derivatives and their se$aration, by thivdayer chromatogra~lzy 
I.. Dansyl derivatives were prepared as follows: IOO ,ug of the amphetamine drug 

‘g’Lwere dissolved in 0.1 ml of diethyl ether and mixed with 0.2 ml of 0.1 iV HC1 and 
the ether was driven off in a current of warm air. Then 0.1 ml of a 0.2 yO solution of 
dansyl chloride in acetone was added and the mixture neutralised with a I y0 solution 
of sodium bicarbonate and left at room temperature overnight. 

The dansyl derivative (together with unreacted dansyl chloride) was then 
extracted with three r-ml portions of ethyl acetate, and the extracts were combined 
and evaporated to a volume of I ml. 

Only a few of the amphetamine drugs yield dansyl derivatives and their RF 
values in various systems are shown’in Table IV.4The spots are visible under IJV light 
at 366 nm and as little as 0.03 ,ug of the amphetamines could be detected. 

Labovatorio di CromatograJia del C.N.R., 
Via Romagnosi rS/A, Rome (Italy) 
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