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Abstract

The influence of the pH-value on the extraction of selected beta-2-sympathomimetic agonists
with t-butylmethylether/t-butanol/NaCl(saturation) was investigated.

There are five groups showing a different behaviour.

The extraction pH-profiles and the GC/MS-data of the TMS-derivatives are presented.

Introduction

In general beta-2-sympathomimetic agonists are prohibited in sports due to their anabolic and

.stimulating side effects.

Exceptionally the administration of salbutamol, salmeterol and terbutaline are permitted by

inhalation when prescribed for therapeutic purposes and when prior clearance has been given

to the relevant medical authorty of the federation.

In order to analyse urine samples by GC/MS the influence of the pH-value on the liquid-liquid

extraction of selected beta-2-agonists was investigated.
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Experimental

2.5 ml buffer (pH 5 to 13) + beta-2-agonist standard solution containing
5 ug of cimaterol, cimbuterol, clenbuterol, clenpenterol, fenoterol, formoterol, isoetharine,
isoprenaline, isoxsuprine, mabuterol, orciprenaline, procaterol, protokylol, ractopamine,
reproterol, ritodrine, salbutamol, salmeterol, terbutaline, tulobuterol each, 10 pg of a

metabolite of reproterol[1], 1 pg of brombuterol, mapenterol each

U

+ 5 ng 5B-androstane3a,17B-diol as internal standard

U

+ 5 ml of t.-butylmethylether, 1ml t.-butanol and NaCl (saturation)

J
shake for 20 min and centrifuge at 2600 rpm for 5 min

U

transfer the organic layer and evaporate to dryness in vacuo

U
add 100 ul MSTFA/NH, Vethanethiole 1000:2:6 (viw:v)

heat at 60°C for 15 min

U
inject 3 ul into GC/MS

Figure 1: Sample preparation

Instrument: GC hp 5880/ MSD hp 5971A
Column: hp ultral: 16.8m OV1, 0.22mm 1.D., 0.11um film thickness
Flow parameters: carrier: He head pressure:9psi  split flow: 1 1ml/min
Injection parameters: mode: split 1:10 volume: 3pl Temperature: 300°C
Oven temp. prog.: init. temp.:140°C init. time:0

rate: 20°/min final temp: 320° final time: 3 min
MS parameters: ionisation mode: EI acq. mode: SIM Interface temp: 325°C

Tab. 1: Analytical parameters
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Results

There are five groups of beta-2-agonists which show a different behaviour:

optimal pH-value

remarks

1. terbutaline, orciprenaline, reproterol,
metabolite of reproterol, salbutamol,

procaterol

9to 11 (figure 2)

at lower pH-values improved hydrophilic character (= less good
extraction) by protonation of the amino-group,
at high pH-values improved hydrophilic character (= less good

extraction) by deprotonation of the phenolic OH-groups

2. fenoterol, formoterol, ractopamine, ritodrine

5 to 12 (10) (figure 3)

long hydrophobic chain at N: good extraction at lower pH-values

3. cimaterol, cimbuterol

9 to 13 (figure 4)

no phenolic OH-group: good extraction at high pH-values

4. clenbuterol, clenpenterol, brombuterol,
isoxsuprine, mabuterol, mapenterol,

salmeterol, tulobuterol

5 to 13 (figure 5)

hydrophobic character dominates improved hydrophilic character by
protonation of the amino-group or deprotonation of the phenolic

OH-group

5. protokylol, isoetharine, isoprenaline

<9 (figure 6)

catecholamines decompose at higher pH-values
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