This article was downloaded by:

On: 24 January 2011

Access details: Access Details: Free Access
Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

1l \L OF
LIQUID

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

Preparative Separation of Demeton Isomers with Ito Multi-Layer Coil

Countercurrent Chromatography
Y. W. Lee?; C. E. Cook?
| * Chemistry and Life Sciences Unit, Research Triangle Institute, North Carolina

Supsoiical Fluid T
ana Tach:

Fi o Fract
Proparstsa & Anaktical Sap

Exfitess by
dack Cazes, Ph.D.

To cite this Article Lee, Y. W. and Cook, C. E.(1985) 'Preparative Separation of Demeton Isomers with Ito Multi-Layer Coil
Countercurrent Chromatography', Journal of Liquid Chromatography & Related Technologies, 8: 12, 2253 — 2258

To link to this Article: DOI: 10.1080/01483918508074129
URL: http://dx.doi.org/10.1080/01483918508074129

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. conftermns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/01483918508074129
http://www.informaworld.com/terms-and-conditions-of-access.pdf

16: 27 24 January 2011

Downl oaded At:

JOURNAL OF LIQUID CHROMATOGRAPHY, 8(12), 2253-2258 (1985)

PREPARATIVE SEPARATION OF DEMETON
ISOMERS WITH ITO MULTI-LAYER COIL
COUNTERCURRENT CHROMATOGRAPHY

Y. W. Lee* and C. E. Cook

Chemistry and Life Sciences Unit
Research Triangle Institute
Research Triangle Park, North Carolina 27709

ABSTRACT

The active constituents of the insecticide Demeton, consist-
ing of isomeric 0,0-diethyl (0,S)-ethylmercaptoethyl thiophos-
phates, have been conveniently separated on a preparative scale
with an Ito multi-layer coil countercurrent system.

INTRODUCTION

The active constituent of the insecticide Demeton (1,2,3) is
stated to be an isomeric mixture of demeton-0 (0,0-diethyl-O-ethyl-
mercaptoethyl thiophosphate) 1 and demeton-S (0,0-diethyl-S-ethyl-
mercaptoethyl thiophosphate) 2. Another name for demeton-0 is

Systox and for demeton-S is Isosystox (4).
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Many compounds of the S=P-0 type are known to be thermally
unstable and isomerization (S=P-0- 2 0=P-S-) appears to be fairly
general (3,5,6). Therefore, it i; difficult to prepare quantities
of the isomers in a state of high purity.

The first successful separation of demeton isomers was
reported by Gardner and Heath (4) with a silica gel partition
chromatography employing iso-octane/methanol as the solvent sys-
tem. Small amounts (~ mg) of the individual demeton isomers were
obtained. Separation was confirmed by coelution with radioactive
samples. Toxicological study (4) with the purified isomers
revealed that demeton-S is about ten times more toxic to insects
and mammals than demeton-O isomer. This adequately explains some
discrepancies of the early work on the toxicity and cholinesterase-
inhibiting activities of the isomeric mixture (7,8).

A prerequisite for further toxicological evaluation is the
development of a preparative method of separating the demeton
isomers. This paper describes a convenient method of separating
the demeton isomers on a preparative scale with an Ito multi-layer
coil countercurrent system. The advantages of countercurrent

chromatography were attested in various aspects of this work.

EXPERIMENTAL

Reagents

The demeton isomers and authentic demeton-S and demeton-0
were provided by Ms. Doris Smith of Research Triangle Institute
and Ms. Patricia Wiley of Northrop, Inc., Research Triangle Park,
North Carolina. n-Pentane used in the two phase solvent system
was HPLC grade from Fisher Scientific. Absolute ethanol was
obtained from AAPER Alcohol and Chemical Co.

Method

Countercurrent chromatography was performed with an Ito

multi-layer coil countercurrent system (for details see references
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9,10). In this work, a coiled column made of 1.6 mm (ID) PTFE
tubing with a total capacity of 360 mL was used.

The two phase solvent system n-pentane:ethanol:H20 (6:5:1)
was thoroughly equilibrated in a separatory funnel at room temperd-
ture and separated before use. The coiled column was first filled
with the upper phase solvent at a flow rate of 15 mL/min. The
mixture of demeton isomers (600 mg) was dissolved in 3.0 mL of the
two phase solvent (l:1) and injected through the inlet (head) of
the column. Following sample addition, the mobile phase (lower
phase) was pumped through the inlet with an FMI pump at a flow
rate of 2.5 mL/min, and the system was rotated at 800 rpm. Column
effluent was collected every 2 min, and each fraction was moni-
tored by silica gel thin layer chromatography with 5% acetone in
CH.Cl, as the developing solvent system. Solvent was removed from

2772
the fractions by evaporation at 25°C under reduced pressure.

RESULTS AND DISCUSSION

The profile obtained from countercurrent chromatographic
separation of demeton isomers is illustrated im Figure 1. Thin
layer chromatography of aliquots from the CCC fractions together
with the authentic isomers revealed that the demeton-S isomer 2
(Rf 0.13) was eluted first and found in Fractions 15, 16 and 17.
The less polar demeton-0 isomer 1 (Rf 0.45) was eluted much later
and spread between Fractions 53 and 59. Total amounts of 293 mg
of demeton-S (2) and 190 mg of demeton-O (1) were obtained from
600 mg of mixture. The structural assignments were unanbiguously
confirmed by lH NMR analyses. The 1H NMR (60 MHz) spectrum of the
demeton-0 isomer shows a 6-proton multiplet centered at 4.1 ppm for
oxygen bonded methylenes and a 4 proton multiplet centered at 2.8
ppm for sulfur bonded methylenes, while the spectrum of demeton-S
isomer shows a 4 proton multiplet centered at 4.1 ppm for oxygen
bonded methylenes and a 6 proton multiplet centered at 2.7 ppm for
the sulfur bonded methylenes. The entire separation including
column equilibration took less than 3 h. The wide baseline area
between the two peaks suggests that baseline separation could

still be obtained at much greater sample loads.
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The relatively small volumes in which the separated samples
are obtained illustrates a unique advantage of counter-current
chromatography--that it is devoid of the band broadening problems
commonly observed in liquid-solid chromatography (9).

The two phase solvent system chosen (n-pentane:ethanol:ﬂzo,
6:5:1) has been proved to be excellent for nonpolar as well as
medium polarity compounds (11). With this particular solvent
system, 85-90% of the coil volume is occupied by the stationary
phase at equilibrium. This high retention of stationary phase has
the effect of increasing the resolution of countercurrent chroma-
tography and thus plays a major role in the excellent results

obtained.

CONCLUSIONS

Countercurrent chromatography has proved a mild and efficient
technique for the preparative separation of the thermally labile
S=P-0- and 0=P-S isomers found in the insecticide Demeton. The
two-phase solvent system from n-pentane:ethanol:water (6:5:1) used
for this separation results in the retention of 85-90% of station-
ary phase in the coil. This provides excellent resolution for the
countercurrent chromatography. The solvent system is applicable
to compounds of intermediate or low polarity and is being applied
in the routine purification of natural products and synthetic

intermediates.
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The n-pentane:ethanol:H,0 (6:5:1) solvent system has been
applied in the separation of many synthetic steroid deriva-
tives as well as fairly nonpolar natural products.



