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The mass spectra of the appropriate 4-ethyl derivatives, which provide the de-
termination of the configuration of the 4 position in the initial alcohols, are
registered in the chromato-mass spectrometric investigation of mixtures of the
stereoisomeric 4-vinyl-trans-decahydroquinol-4-ols using a microreactor for
hydrogenation; the microreactor is placed before or after the chromatographic
column.

The principle possibility for the application of electron-impact mass spectrometry (EI)
in the determination of the configuration of the 2 and 4 positions in substituted 4-alkyl-
trans—-decahydroquinol-4-ols was previously [2] shown on a large number of examples. In this
case, the utilization of the high stereospecificity of reactions of the cleavage of the alkyl
substituents from the indicated positions was proposed for the stereochemical assignments.
At the same time, it was established that it does not seem possible to determine the config~
uration of the 4 position in 4-alkenyl-trans~decahydroquinol-4-ols by the direct mass-spec-
trometric investigation due to the disadvantageous breaking of the C~Cyinyl bond by the EI;
this problem can be solved by the preliminmary hydrogenation of the samples to their saturated
analogues. It is al interest to accomplish the hydrogenation reaction directly in the inlet
system of the instrument during the process of CMS. It was shown in the work [3] that the
method of CMS can be successfully utilized for the analysis of mixtures of the stereoisomers
of 4-alkyl-trans-decahydroquinol-4-ols in spite of the fairly drastic conditions of the ex~
periment. In the present work, the possible utilization of pre- and post-column hydrogena-
tion directly in the instrument was studied to determine the configuration of the 4~alkenyl-
trans-decahydroquinol-4~ols contained in the mixtures. Mixtures of the stereoisomers of the
4-vinyl-trans~decahydroquinol~-4-ols (I), (II) and (III), (IV), of known stereochemistry [2],
were taken for the investigation; they were obtained from the corresponding trans—-decahydro-
quinol-4-ones by the Norman reaction.

The work was carried out on an LKB-2091 instrument (energy of the ionizing electrons 70
eV, emission current 50 pA, temperature of the ionization chamber and the molecular separa-
tor 250°C). 1In the chromatographic part, we utilized a quartz capillary column 25 m x 0.26 mm
with the statiomary liquid phase of Carbowax 20 M (the gas carrier and gas reagent was hydro-
gen; the division of flowwas 1:30; the temperature of the inlet block was 300°C; the tempera-
ture was programmed from 40 to 200°C at a rate of 8°C/min).

We utilized 1.5% Pd/porous glass (diameter of the granules ~0.3 mm) as the catalyst for
the hydrogenation., It was placed in the microreactor, previously described [4], between the
glass plugs. Special experiments using the hydrogenation microreactor between the inlet
block and the chromatography column with the individual compounds {(I)-(V) showed that the
core of the catalyst of the diameter 2 mm and the height 20 mm guaranteed the quantitative
hydrogenation of up to 0.1 pg of the individual vinyl alcohol to the 4-ethyl analog at a
temperature of 150~200°C. The isomerization, hydrogenolysis, or dehydration of the compounds
investigated was not thereby noted.

*Communication 13 of the series '"Reaction chromato-mass spectrometry." For Communication 12,
see {1].
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Y Fig. 1., Chromatograms of the mixtures of
the stereoisomers of l-ethyl-4-vinyldecahy-~
droquinol-4-ols (a) and l-ethyl-2-methyl-4-~
vinyldecahydroquinol-4-ols (b) registered
using the hydrogenation microreactor (170°C),
placed between the column and the mass
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In the investigations on the development of the method of reaction CMS [5], we paid
special attention to the utilization of microreaction systems situated between the chromatog-
raphy column and the mass spectrometer., The advantage of such a disposition of the micro-
reactor is the fact that each component eluted from the column undergoes chemical reaction
in the given case, whereby the registered chromatogram corresponds to that of the initial
mixture; the mass spectra correspond to the conversion products. We also utilized such a
disposition of the hydrogenation microreactor in the present investigation.

Two artificial mixtures were prepared with the following ratios of the components:
(I):(II) = 1:1.5 and (III):(IV):(V) = 1.5:4:1. The fact that the ionization profiles of the
stereoisomers are close, and that the ratio of the areas of the chromatographic bands is
equal to the mass and molar ratio of the stereoisomers, was utilized for the assignment of
the chromatographic bands to a specific compound. The chromatograms of both the mixtures
of the stereoisomers are presented in Fig. 1; they represent the recording of the change of
the full ion current in the process of the entry of the substances into the ionization cham-
ber of the mass spectrometer, and are registered on passing the components through the by-
pass or the hydrogenation microreactor. It was established that the presence of the hydro-
genation microreactor with the amount of the catalyst indicated above has practically no
influence on the times of outflow of the components, and does not impair the chromatrographic
separation which is obtained using the capillary column., At the same time, the registered
mass spectra correspond completely with the spectra of the 4~ethyl analogs (Ia)=-(Va); this
indicates the quantitative hydrogenation of the vinyl alcohols (I)=(V) with the retention of
configuration.,
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TABLE 1. Ratio of the In-
tensities of the Peaks of
the Characteristic lons

Com- If_"l\'1‘<31'ls:]+/ I —cprT
pound |Ipmy. Invirt,
MS {RCMS{ MS I[RCMS

Ia — — {500 | 510
Ha — — (630 | 630
Illa | 6,15 | 6,00 | 530 [ 515
[va | 396 | 385 |364 |375
Va | 324 [3,10 | 846 | 9,00

As was noted above, the determination of the configuration of the 2 and 4 positions in
the 2-methyl-4-ethyldecahydroquinol-4-ols was based on the high stereospecificity of the
cleavage reactions of the alkyl substituents from these positions. In this case, the ratios
of the intensities of the peaks of the [M — CHs]* (elimination of the 2-CHs group) and the
[M — C,Hs]T (elimination of the 4=-ethyl, but not the N-ethyl group [6]) ions to the intensity
of the peak of the molecular ion were utilized; these ratios were always higher for the com-
pounds with axial alkyl groups by comparison with their equatorial analogues. The values of
the ratios of the intensities of the peaks of the ions, namely I[M — CH3]+/I[M]+ and I[M —
C;H5]+/I[M]+’ are presented in Table 1; they were obtained by using the direct introduction
of the individual substances (Ia)-(Va) into the ion source on the one hand (MS), and by using
the gas-chromatographic introduction of the mixture of alecohols (I)-(V) with the passage of
the components of the mixture through the hydrogenation microreactor (RCMS), under the con-
ditions described, on the other hand. As can be seen from Table 1, these values, which were
obtained under different experimental conditioms, are fairly close; the character of their
change in the transition from one sterecisomer to the other is preserved, The fact that the
ratios of the intemsities of the peaks of the ions, namely I{M — C;H,]+/I[M]+: are signifi-
cantly higher in the mass spectra of the compounds (IIa) and (Va) than in the spectra of the
stereoisomers (Ia) and (IVa) correspondingly shows that the first have the axial, and the
second have the equatorial, ethyl groups. This result, inits turn, permits the assignment
of the axial orientation of the 4-vinyl group in the compounds (II) and (V), and the equato-
rial orientation in the compounds (I) and (IV).

Therefore, the utilization of hydrogenation in the admission system of the chromato-mass
spectrometer facilitates the mass-spectrometric differentiation of the stereoisomers with
unsaturated substituents in the decahydroquinoline series. The proposed method does not re-
quire the additional outlay of work and time on the isolation, separation, and hydrogenation
of the stereoisomers.
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