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1II. MASS SPECTROMETRIC STUDY OF THE ACETATES AND ACETONIDES
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We have studied the mass spectra of some acetates and acetonides of ecdysterone and viticosterone E
and have also compared them with the spectra of analogous derivatives of ecdysones not containing a hydroxy
group at Cy [1]. In view of the identical nature of the fragmentation of the steroid nucleus, the main dif-
ference of analytical value in the mass-spectrometric behavior of these two series of compounds is con-
nected with the nature of the decomposition of the side chain.

For ecdysterone (I) the predominating process is the cleavage of the C,—C,, bond, leading in the
final account to the appearance of two strong peaks with m/e 99 and 81 [2] (Scheme 1 and Table 1). The
fragment with m/e 81 is also characteristic for a whole series of acetates. The other types of cleavages
of the side chain of ecdysterone are expressed considerably more feebly, However, in the mass spectrum
of (I} there is an appreciable peak with m/e 69. This ion could obviously be formed as a result of the split-
ting out of a molecule of water at the expense of the hydroxyl at C,; followed by cleavage of the C,,—C,,
bond.

The intensity of this peak rises considerably in the spectra of viticosterone E (the 25-monoacetate
of ecdysterone (II)) and of the 2,3,22-triacetate (IlI), while in the mass spectrum of the 2,3,22,25~-tetraacetate
(IV) the ion with m/e is the maximum ion (see Table 1). Decomposition of this type is not characteristic
of the acetyl derivative of ponasterone A, of makisterones B and D, or of ajugasterones B and C, which have
no oxygen-containing substituent at C,;. No intensive cleavage of the C»,—C,; bond is found, either, for the
acetates of makisterones A and C, which contain an alkyl substituent at C,, [1].
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TABLE 1. Mass Numbers : In the mass spectrum of the triacetate (III), the maximum peak is

and Relative Intensities () that with m/e 152, obviously formed after the ejection of molecules of
of the Main Ions Character- water and acetic acid from the side chain followed by the cleavage of
izing the Fragmentation of the Cy3—~Cy; and Cy5 —C,, bonds (see Scheme 1).

the Side Chain of the Acetates

of Ecdysterone and of Vitco- The mass spectra of the acetonides (V-VIII} (Scheme 2) in some

acts of decomposition retain an analogy with the acetonides of pona-

sterone E sterone A [1] (the fragments of the steroid nucleus, the ejection of mole-

COm& mie cules of acetone, ketene, etc.) but differ by the decomposition of the
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It is possible that the presence of a hydroxy function at C,; stimulates the decomposition of the frag-
ment with m/e 201, and the strong peaks with m/e 99 and 102 are formed (see Scheme 2 and Table 2), The
latter has an analog (m/e 108) in the spectrum of the deuterated diacetonide of ecdysterone. The ion with
m/e 99, containing no isotopic label (no corresponding shift is observed in the spectrum of the deuterated
diacetonide of ecdysterone), after the ejection of a molecule of water, gives a fragment with m/e 81. Like
other acetonides [3], and also the diacetonide of ponasterone A [1], the ion with m/e 201, losing molecules
of acetone and water successively, forms fragments with m/e 143 and 125,

Tons with m/e 99 and 102 can also arise by another competing direction, Under the action of electron
impact, the acetonides (V) and (VI), undergoing cleavage of the bc type with the transfer of a hydrogen atom
to the oxygen atom, fragment to ions with m/e 99 and M — 99, In the diacetonide of ecdysterone (VI), the
ion with m/e M — 99 (461) corresponds to a deuterated analog with m/e 473, The fragment with m/e M — 99
decomposes with the cleavage of the Cyy—C,yy bond, forming an ion with m/e 102,

In the mass spectrum of the diacetonide (VI), the maximum peak is that of the ion with m/e 403 (M~
157) arising by be cleavage. Inthe spectrum of the monoacetonide (V), the 100% peak of the ion with m/e
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TABLE 2, Mass Numbers and Relative 300, which is a derivative of a fragment with m/e 363 (M ~
Intensities (b) of the Main Tons Charac~ 157) also represents a fragment of the steroid nucleus [2].
terizing the Fragmentation of the Side

Chain of the Acetonides of Ecdysterone
and Viticosterone E

Under the action of electron impact, the acetonides of
viticosterone E (VII and VIII) decompose differently. The
main initial process in this case ig obviously the splitting off

Com- mie ‘ a molecule of acetic acid and the formation of an ion M — 60.
pound | g1 | gz Jor|so| 12 lizs| oo |m-1s7 The M — 60 fragment, undergoing be cleavage with the trans-
v N A ‘ sl 11 ] o fer of the hydrogen atom from C,3 to C,, gives the maximum
\\;lll %g 1 og 32 5g sg 5’ ég 1? 10(1) ion, with m/e 82, in the spectra of compounds (VII) and (VIII).
Vit 117 100 |38 114 1 . e 1 In addition, the M ~ 60 ion, on the decomposition of the di-

{ oxolane ring in the bd manner with the transfer of a hydro-

gen atom to the steroid fragment, forms a fairly strong peak
of an ion with m/e 97 (see Scheme 2 and Table 2).

One of the strongest ions with m/e 125 may arise in the cleavage of bonds in M — 60 (VII, VIII) by
type a with the subsequent ejection of a molecule of acetone. The ions with m/e 102 and 99 that are char-~
acteristic for compounds (V) and (VI) have a low intensity in the mass spectra of (VII) and (VIII).

EXPERIMENTAL METHOD

The mass spectra were taken on anMKh-1303 instrument (direct introduction of the sample) at 200-
210°C for compounds (I-1V) and 130-140°C for (V-VIII) at an ionizing voltage of 40 V. The ecdysterone and
viticosterone E used were isolated from Serratula sogdiana [4]. The preparation of the acetates (III, IV)
and the acetonides (V-VIII) is described in the same paper.

SUMMARY

Features of the fragmentation of the side chain of the acetates and acetonides of ecdysterone and of
viticosterone E have been studied. It has been shown that the presence of an oxygen-containing function at
Cy in these compounds imparts to the spectra certain distinguishing features which have analytical value.
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