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MASS SPECTRA OF CYCLIC DEPSIPEPTIDES: SPORIDESMOLIDES
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THIS paper presents results of the mass-spectral investigation of some cyclic

deps:tpeptide'r metabolic products of <the fungus Pithomyces chartarum,

Good mass spectra of sporidesmolide I (A)2 and sporidesmolide II (3)3’4 have
been obtained and rationalized in terms of chemical structure. The proposed
mechanisms for the ionic fragmentation reactions may have wider application in
structural studies with other depsipeptides.

The mass spectra were obtained by introduction of small samples
(<0.5 mg) directly into the ion source, where they were evaporated on the fringe
of the ionizingw~electron beam, The spectra had intense molecular ion pesks
which confirmed the molecular weights of 638 for A and 652 for B, The mass
spectra also indicated that some samples contained two other related compounds,
of molecular weights 666 and 652.

Fig. 1 presents the mass spectra of A and B; the figures in brackets
placed after the m/e values in the spectrum of A and also in the text are the
shifts which the peaks display in the mass spectrum of N-deuteriated A prepared

by exchange of A with D20.

* Present address: Atlantic Regional Laboratory, N.R.C., Halifax, N.S., Canada.
t For previous descriptions of the mass spectra of peptides and depsipeptides
see References (1) and (7) respectively.
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No.31 Mass spectra of cyclic depsipeptides 2089

The M-42 peaks (m/e 596(3) from A, m/e 610 from B) and the M-56 peaks
(m/e 582 from A, m/e 596 from B) are due to side-chain fission, probably in-

volving reaction (a) or reaction (b) (cf. References (5) and (6)), e.g.
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It is proposed that many important peaks in both spectra are due to reaction (a)

Depsipeptide
ring

at position 7 or position 16, accompanied by homolytic cleavage @ to a carbonyl

group (Table 1 and Fig. 2).

FIG. 2
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A”(R:H), B+.(R=CH3). The mye values refer only to peaks due to A.
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TABLE 1

Reaction |Position of | Position of Peaks due | Peaks due
reaction (a) homolytic » to A to B

cleavage

c 16 1314 - 538(3) 552
d 7 2=3 - 481(1) 481
e 16 11-12 - 467(2) 481
£ 7 17-18 - 381(1) 381
g 16 8-9 - 367(2) 381
h 7 2-3 10,13,1 | 355(1) -
i 16 11-12 1,4,10 - 341
3t 7 2-3 10,13,1 | 327(1) 327
Tt 16 11-12 1,4,10 - 3
1 7 14415 - 254(1) -
m 16 5-6 - 254(1) -
n¥ 7 1112 - 155(0) 155
of 16 23 - 155(0) 155
pt} 7 11-12 - 127(0) 127
q1* 16 2-3 - 127(0) 127

* Reaction (a) and homolytic cleavage are preceded by loss of
side-chains at the positions shown and ketonization of the
enols so formed.

t Reaction (a) and homolytic cleavage are followed by loss
of CO.

¥ Metastable peak at

1272
155

.
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One of the most intense peaks in both spectra is at m/e 285: 1t is
shifted by three in the spectrum of N-deuteriated A. These peaks may be due to
reaction (r), which is homolytic fission of the 2-3 and 13-14 bonds accompanied
by reaction (b) at positions 4 and 7. Related homolytic fission of the 11-12
and 4~5 bonds accompanied by reaction (b) at positions 13 and 16 may produce
peaks from A at n/e 299(2)(reaction (S)) and from B at m/e 313. These radical-
ions (Pig. 1), of mass numbers 285, 299, and 313, may be stabilized by cycliz-
ation.

The fairly strong peak at m/e 198 in both spectra (not shifted in the

spectrum of N~deuteriated A) may be due to the following reaction:

co NH
Me2CHCH2—?-t9 w S co?Ho —CO 4 CH—CH_CHMe,
MeN_ g™\ _CH CHMe2
co” SCHMe, '

+
Me,CH—CH=N—COCH —0=C=0

m/e 198
CHMe,

There are common intense peaks at m/e 100, 98, 86, and 72 which are shifted by
1, 0, 2, and 1 units respectively after deuterium exchange of A. The pesk at
m/e 100 may be due to reaction (b) at positions 13 and 16 followed by homolytic
fission of the 16-17 and 11-12 bonds. The peak at m/e 86 could be due to an
analogous reaction involving fission of the 2-3 and 7-8 bonds. The resultant
radical-ions could cyclize as shown (Fig. 1). The peaks at m/e 72 and at m/e 98

may be due to the following reactions:
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:
co
AN +
H—CH—N H—0— —CH=
Me,CH—CH—NF) ’LCI Me,CH —CH=NH,
H T CH m/e 72
ScHy cH, /e
Me,CH_ _CO
Y N O +
CHYTNR Me,CH—CH=N—C=0

CHMe,

I I —>
/NQ \(CH—CHz—CHMez $ etc.
—OCH -§ co Ho co,—

Me,CH —CH =§ =C=0
"R =H or Me (with A) mje 98
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We are currently examining other depsipeptides by the above methods,
However, trese preliminary results demonstrate the important role played by
mass spectrometry in structural studies with this class of compound.
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