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 Note

' Une:xpected hlgh-performanCe llqmd chromatographtc separat:on of Org
GC 94 and [3.3.4.4-’H4]Org GC 94 P

J. J. DE RIDDER and H J. M. VAN HAL
Orgarion International B.V., Scientific Developmem Graup, P.O. Box 20, Oss. [’ The Ner&er{ana's)

(Reczived December 30th, 1975}

th.le developmg an assay method for Org GC 94* (2 new tet.rasychc drug .
with autl-nugrame activity') in human plasma, some mtercstlng phenomena were
observed in the high-performance liquid chromatography (HPLC) of this compound.
The assay method includés a hexane extraction of the plasma sample to which
[3.3.4,4-*H,]0rg GC 94 (Fig. 1) is added as internal standard, a HPLC clean-up step
and a2 mass fragmentographic quantification®. For the clean-up step, analytical
- HPLC is used in the preparative mode: the eluate fraction containing Org GC 94

and its deuterated analogue is collected. For a proper purification, it is important to
collect as small a fraction as possible. The start and end times of sample collection
preferably coincide with the onset and end time of the Org GC 94 peak. While
establishing the HPLC sample-collection time interval for the Org GC 94 assay,
evidence was obtained for a remarkable separatlon between the compound and its
deuterated analogue. '

Fig. 1. The free base [3,3,4,4-*H,]Org GC 94.

' EX!‘ERi MENTAL

Dememred Org G C 94
~ According to mass spectrometry, [3 3,4,4*H,]Org GC 94 contamed 1 33{, of
2H3 and 98 5% of 2H,.

; " 1 3,4 14b—‘1‘etrahydm-2 T-dlmthyl—.H-d.lbcnzc[b,fjnyrazmoil ,2-d][l 4onaaepme mdeat: In .
thetzxt,OrgGC%rcferstothef-'eebase T . ; S
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High-pressure liguid chromatography

HPLC was performed with a Waters Assoc. Model ALC 202 high-pressure
liquid chromatograph equipped with a Type USK injectica system and a 280-nm
ultraviolet detector: The separation was obtained on a column (30 cm X 4 mm LD))
of u-Porasil (Waters Assoc., Milford, Mass., U.S:A.) with ca. 2000 theoretical plates.
The elution system used consisted of n-hexane-isopropanol (90:10, v/v) to which
497 of ethanol and 0.1 9/ of concentrated (259/) ammonia were added. The flow-rate
was 1 ml/min.

Mass spectrometry
Mass spectra were recorded with a Varian MAT CH7 mass spectrometer con-

nected to a mass-spectrometer data system (Varian MAT SpectroSystem 100 MS).
The instrumental conditions were: eleciron energy 70 eV; ion source temperature,
ca. 150°; direct insertion probe temperature, ca. 90°; scan rate, 1 decade per second.

RESULTS AND DISCUSSION

The chromatograms of 3 ug of the individual compounds, Org GC 94 and
[3,3,4,4-*H,]0rg GC 94, and of the corresponding mixture are shown in Fig. 2. Both
compounds are very well separated. Moreover, the non-deuterated compound is
cluted first, followed by the deuterated compound. In order to confirm the identity of
both peaks, the cluate was trapped in iwo fractions A and B (as indicated in Fig. 2)

2
3gg Org GC 24 3xg(33,44-71,] 0rg GC 94 3mg OrgGC 94 + 3gglasses.?H 10gGC o4
R, 16 55 Ry 13142 8, 18301 R, 113 so

S

L\ L_ __/’7& ‘L_.._

20 N 15 20 1B 20 iS5
R, {mun} at flow rate 1 ml/min

Fig. 2. High-pressure liquid chromatograms of Org GC 94, {3,3,4,42H;]Org GC 94, and of a mixture
of both compounds. For A and B, see text. .
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Fig. 3. Mass spectrum of HPLC eluate fraction A showing the molecular jion at m/e 280 for Org
GC 94.

for mass spectrometric analyses. The mass spectra of both fractions are given in Figs.
3 and 4. They yield evidence for the authenticity of both compounds.

An explanation for the different behaviour of the compounds in this type of
adsorption chromatography might be the shielding by the deuterium atoms of the
polarity centres located at the N-2 and N-5 atoms. The polarity at N-2 can be affected
by use of different concentrations of ammonia or acetic acid in the elution solvent.
In strongly alkaline solution both compounds will be present as the free bases, while
in an acidic medium they will be proionated. Deuteration of Org GC 94 at C-3 and
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Fig. 4. Mass spectrum of HPLC cluate fraction B showmg the molecular ion at mje 284 for 3,34, 4—
H,IOz GC 3. .
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C-4 might influence the pK, to some extent, resulting in sﬁghﬂy different adsorption
characteristics. However, it was not possible to determine the pK, values in the elution
solvent; in methanol-water (6:94, v/v), the pK, of Org GC 94 is 6.28. Variation of

o .
the ammonia concentration from 0 to 1 9/ caused a decrease in the resolution of the

compounds, whereas by use of 0.3% acetlc acid the separation was improved (while
disturbing the peak shape at the same time). This effect is illustrated by the data in
Table ¥ in which the resolution is expressed as the difference in retention times of
the compounds relative to the mean retention time (A1x/7g).

TABLEI

EFFECT OF CONCENTRATED AMMONIA (25%, w/w) AND GLACIAL ACETIC ACID
WHEN ADDED TO THE ELUTION SYSTEM n-HEXANE-ISOPROPANOL-ETHANOL
(86.5: 9.6: 2.8, v/v) ON THE HPLC RESOLUTION OF Org GC 94 AND [3,3,4.4-*H;]Org GC 94

Concentration Atgffa
1.0% Ammonia ca. 0
0.5 9% Ammonia 0.04
0.1 %, Ammonia 0.10
0 0.14
0.3 % Glacial

acetic acid 02

A detailed study to explain the unexpected and remarkable separation of
these compounds goes beyond the scope of our present investigations for assay
development. However, since it is cxpected that other basic drugs might also elicit
analogous phenomena, one should be aware of the possible consequences for assay
procedures of this type. For assay methods using deuterated internal standards and
a HPLC clean-up step, the retention times of both compounds must be measured
accurately. In the case of separation or of peak broadening, relatively large eluate
fractions should be collected or other elution systems or columns should be selected
in order to prevent loss of one of the compounds.

On the other hand, the reported phenomenon vields possibilities for the
preparative enrichment of analogous compounds from a mixture in which deuteration
in the vicinity of a centre of polarity occurs only to a limited extent.
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