Journal of Chromatography, 235 (1982) 527-531
Elsevier Scientific Publishing Company, Amsterdam — Printed in The Netherlands

CHROM. 14,381

Note

Gas chromatographic quantification of a new antitumour agent, pen-
taziridinocyclophosphathiazene

TOSHIRO UCHIDA®* and YUZURU OGATA

The Fourth Section of Research, Otsuka Chemical Co., Ltd., 463 Kagasuno, Kawauchi-Cho, Tokushima 771-
01 (Japan)

and

YUKIHIKO UMENO, YOSHINORI MINAMI and TERUYOSHI MARUNAKA

Researck Laboratory, Taiho Pharmaceutical Co., Ltd., 224-2 Hiraishi-Ebisuno, Kawauchi-Ci ho, Tokushima
771-01 (Japan)

(Received September 15th, 1981)

The insect chemosterilant, apholate, has been reported to have an antitumour
activity on murine L 1210 and P 388 leukaemias and on B 16 melanoma'. A gas
chromatographic (GC) detection of this compound has been reported by Bowman?,
who utilized a phosphorus flame detector and six different columns including Dexsil
300 and silicone OV-17. An analogue, pentaziridinocyclophosphathiazene (SOAz),
has recently been shown to have a remarkable antitumour activity on the tumours
described above®-*. However, we have been unable to find any report on the detection
of this compound, which urged us to devise an analytical method. We have previously
reported a high-performance liquid chromatographic (HPLC) determination of the
compound in biological fluids®. In the present paper, a GC analysis is described.

EXPERIMENTAL

Chemical synthesis
SOAZz was synthesized by Otsuka Chemical Co. (Tokushima, Japan) according
to the procedure of Van de Grampel er al.®.

Gas chromatography

A Shimadzu GC-R1A gas chromatograph equipped with a flame thermionic
detector (Shimadzu FTD-R1A) was used to detect SOAz, which contains five azir-
idino groups. Chromatograms were recorded on a Shimadzu RPR-G1 processor. The
glass columns (1 m or 2 ni x 3 mm L D) were packed with 2% Dexsil 300 GC on
Chromosorb W AW DMCS (80—100 mesh) (Wako, Osaka, Japan), 1 9, silicone OV-
17 on Gas-Chrom Q (80-100 mesh) (Gasukuro Kogyo, Tokyo, Japan) or 1 % silicone
OV-17 on Chromosorb W AW DMCS (Wako). They were conditioned overnight
before use at 340, 310 and 260°C, respectively.

" The carrier gas (helxum) flow-rate was 50 ml/min for the I-m column and 60
mf/mm for the Z-m coTumn hydrogen flow-rate 1T mI/mm1 air flow-rate 250 mi/min.
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The solvents dichloromethane and acetone, of analytical grade (Wako), were used to
dissolve SOAz.

Standard solutions

SOAz (5 mg) was dissolved in acetone (25 ml) to produce a stock standard
solution. Portions of this solution were diluted with acetone to obtain calibration
solutions. The stock solution contained 200 ng/ul and could be used for at least 1
month if stored in a cool place.

Procedures

The operational parameters of the apparatus were as shown in Table L. The
injection volume was 1 ul. Before analysis, several injections of 2001000 ng of SOAz
were required to produce constant FTD responses. Standards were preferably in-
jected after each analysis. If the response sensitivity dropped after several successive
analyses of amounts of less than 10 ng, 200 ng were injected to regain the initial
response. ’

RESULTS AND DISCUSSION

Typical chromatograms are shown in Fig. 1, and a calibration curve is pre-
sented in Fig. 2. Although the peak area-concentration plot generally gave a smooth
curve, especially at concentrations lower than 10 ng, the response of the FTD to
SOAz was approximately proportional to concentration in the range of 0.5-200 ng/ul
as shown'in Fig. 2 and in Table IL. Injections as large as 3 ul may be made for
improvement of the detection limit.
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Fig g. 1. Chmmamgrams of 20 ng of SOAz by GLC on different columns usmg a flame thermicnic détector.
‘A, 2% Dexsil (attenuauon 32); B 1Y% OV-17 on’ Gas-Chrom Q2m, attenuation 8); C, 19, OV-1Zon
Gas-Chmm Q (Im, attenuatmn 3”), D1 / 0V-l7 on Chmmosorb W AW DMCS (am:nuauon 32).--
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Fig. 2. Calibration curve for quantitation of SOAz obtained from 19 OV-17 on Chromosorb W AW
DMCS.

TABLE II
PRECISION AND ACCURACY OF GC USING AN FTD FOR ANALYSIS OF SOAz

Injected Area counted* Coefficient of
amount (xI0*} + S.D. variation (%}
(ng)
0.5 81+ 11 13.6
50 1033 + 43 42
200 490.5 + 11.0 22
50.0 14084 + 432 3.1
100.0 27213 + 1134 4.2
150.0 39375 + 522 1.3
2000 5028.3 + 102.1 2.0

* Values are averages from three runs, yielding a correlation coefficient of 0.999.

The column materials used were practically equivalent i their analytical func-
tion as shown in Table I. Low loading and proper conditioning by periodical injec-
tions of large amounts of SOAz seemed essential to obtain a constant reproducibility
and a high sensitivity. Short columns with low loadings provided a higher sensitivity
and were more iime-saving than the long column tried. It seemed that the column of
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19, OV-17 on Chromosorb W AW DMCS was least adsorptive and most suitable for
the quantification of the compound.

The main problem is the column conditioning before and during analysis in
order to maintain the sensitivity. This is considerably time-consuming and requires
the injection of standards after several, preferably each, analyses to achieve precise
quantitation. However, the present rrethod requires no clean-up of biological sam-
ples such -as plasma and urine, since the FTD is highly sensitive and specific for
nitrogen-containing compounds and very insensitive to raw contaminants in extracts
of such samples.

SOAz readily dissolves in dichloromethane, but this solvent should be avoided
for it causes a severe negative response immediately after the injection into the FTD.
Acetone is preferred because of the high solubility of the compound and the lack of a
negative response.

We have previously reported the detection of SOAz in rat plasma and urine by
HPLCS. The detection limit was 500 ng/ml of plasma, the injection volume being 40
pl. The detection limit by GC using an FTD was 0.5 ng/ul, identical to that by HPLC.
However, the injection volume used was 40 times smaller. Thus, the present method
should be superior to HPLC for the analysis of SOAz in biological samples if these
contain a large amount of raw contaminants that might cause failure of HPLC
columns. Moreover, the GC retention time is half as that of HPLC.
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