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The structure of sporidesmin (C, H, Cl 330632) (I), a metabolic product of
the mould Pithemyces chartarum, has recently been determined both by chem:l.cal2
and X—ra}} methods. A second product aporidesmin B (II) from the same mould
was also describedz. This present communication presents the results of the
mass spectroscopic study of I and II from which & structure has been assigned
to II.

Both I and II are characterized by very low volatility and extreme thermal
instability, especially when in contact with suxrfaces of either metal or enamel
inlet systems of the mass spectrometer. These difficulties were obviated
and mass spectra obtained by inserting the compounds directly into the ion source
and carefully heating them on the fringe of the ionizing electron beam. If I
or II were heated by this method a little above their critical temperature of
volatilization an intense peak at m/e 256 dus to sulphur (SB+) appeared, followed
by a series of seven others at m/e 224 (S,7+), 192 (S;) ceassee 32 (S1+) and the
peaks due to iov Iragments of I or II gradually disappeared. The ‘4bsence
in the spectra of the sulphur peaks was used as an indication of volatiliz-

ation of I or II without decomposition.

1Part: V. For Part IV, see J.S. Shannon, C.G. Macdonald and J.L. Courtney,

Tetrshedron Letters 4, 173 (1963).

ZR. Hodges, J.B. Ronaldson, A, Taylor and E.P. White, Chem, & Ind. (4n preaa).
3h. Mol. Mathicson, Tstrahedron letters 2, 81 (1963).
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The mass spectra of I and II each contained pairs of molecular peaks at
n/e 475, 473 and at m/e 459, 457 respectively, and the ratios of the heights
in each pair were squal to the isotopic abundance ratio CT /C10° indicating the
presence of one chlorine atom4. Further, when deuterium oxide was admitted
into the ion aou:z'ce5 two hydrogens in I and one hydrogen in II were exchanged.
This result, when considered in conjunction with the difference of sixteen in
molecular weight between I and II, suggested that the latter contained one and
the former two hydroxyl groups.

Both the spectra of I and II had strong M-64 and wetastable pesks cor-
respondiing to the single step loss of 64 mass units from the respective

molecular ions due to the elimination of S, of disulphide bridges.

2
The spectrum of I contained a strong peir of pesks at m/e 241, 243 of
relative intensity consistent with the presence of ome chlorine atom and a
weak posk at w/e 232. In the spectrum of 1-0,0'~d, the peeks at w/e 241, 243
were resolved into two pairs; the more intense of these were shiftted to l/.
242, 244 while the other pair remained at their original values., The peak at
m/e 232 was shifted to m/e 233, Thus cleavage across ring C by two different
mechanisms was indicated; the first of these (Pig. 1) involved a hydroxen
transfer from the secondary hydroxyl group and the second (rig. 2) a hydrogen
tyansfor from the tertiary hydroxyl group on to, in both instances,a carbonyl

oxygen atom in ring D. Models showed that both of these transfers were feasible.

S ——————

4J .H. Beynon, "Mass Spectrometry and its Applications to Organic Chemistry”.
Elsevier, Amsterdam 1960, p.299.

Smmis method of producing O-deuterated derivatives "in situ" has been used
successfully with a wide range of compounds. See J.S. Shannon, Aust, J.
Chem. 15, 265 (1962); J.L. Courtney and J.S. Shaunon, Tetrahedron Letters
1, 15 (1963); J.S. Shannon, C.G. Mecdonald, and J.L. Courtney, Tetrahedron
Letters 4, 173 (1963).
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m/e 233

A motastable peak at w'e 122.8 in the spectrum of I confirmed the
occurrence of reaction {a). With the second mechanism the occurrence of the
hydrogen transfer from the tertiary hydroxyl group was demonstrated by the shif¢
ofthnpukstn/o 169 in the spectrum of I to wfe 174 in the spectrum of I-O-dz.

The hydrogen atom which must be transferred to produce ioms of /e 241,

243 (reaction (o) Pig. 2) during the cleavage of the C- bond of the proposed
6(1)

For convenience of illustration localized charges are depicted whereas in
fact they could be dispersed in the respective ions, see A.L. Wahrhaftig, in

"Advances in Mass Spectrometry” (J.D. Valdron, ed.) p.274. Pergamon Press,

London, 1959, Reqdtisns (a) and (b) represent the two possible ways in which
fng-ntsofﬁufomh.lho'nmhproduooddiffoﬂngm-mmothor

acoording to which fragment becomes a radical ion and which a neutral molecule.

6(11)_ /o and M.¥. valuss based on C1 = 35.

6(114) ~

= 2 electron shifts. ~\ = 1 electron shift.
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FiG 2.

(c) (d)

Full arrows Wavy line
Ny CHOD CH-0~-D o
Clee OH N)'\fo N}\ro .
+ "
- N—
NP e T AN
‘e a. }n CH, CH, a. "e
m/e 241 M.W. 170 m/e 171 M. W, 240

intermediate shown in brackets may originate from the methyl group (fu11

arrows). The most favourable alternative, namely transfer of the O-deuterium
(dotted arrowa), would cause formation of ions n/e 242, 244 unless there was

random hydrogen rearrangement throughout the molecular ion prior to or during the
C-N bond cleavage. The occurrence of such rearrangement was considered umlikely
since the ion of m/e 171, formed by homolytic rupture of the C-N bond (reaction (d),
H‘.?),lost none of its deuterium during or before its formation, despite its

having a higher appearance potential than the ioms formed in reaction {c).



No.13 Studies in mass spectrometry - V 805

Besides the M=64 peaks already referred to, the mass spectrum of II had
other features in common with the spectrum of I which confirmed the close relation—
ship of II with I. Por exsmple, the former also contained a pair of peaks at
n/e 241, 243 and a peak at m/e 153 which corresponded to the pesk at m/e 169 in
the spectrum of I. The difference in the values of the masses of the two peaks
was equivalent to the extra hydroxyl group in the molecular ion of I. Because
of the presence of the peak at m/e 153 and the absence of a pesk at m/e 216,
corresponding to m/e 232 in the spectrum of I, the operation of the second mechan-
ism for cleavage across ring C (Fig. 2) was indicated for II.  Confirmatory
evidence for this was obtained from the spectrum of II-O-d in which the peaks at
n/e 241, 243 were not shifted, whereas the pesk at m/e 153 was shifted to m/e 154,
entirely consistent with the requirements of the second mechanism (Fig. 3).

There was & minor pesk at m/e 168 and also at m/e 240 in the spectrum of I
(and at m/e 170 and m/e 240 in the spectrum of I-o,o'-dz) due to ions of the frag-
ments which were produced as a neutral molecule and as & free radicsl respectively
in the reactions illustrated in Fig. 2. A corresponding weak peak appeared at
n/o 240 in the spectrum of II but none at l/o 152 corresponding to the peak at
m/e 168 in the spectrum of I; the presence of the additional hydroxyl group in I
nay have contributed to the resonance stabilization of the ion due to this latter

peaks for example,

G'—J&' CH=GN
~~
A
lftrm 'ﬂ,\ N~Mp
CHy CHy

The ratio of the intensities of the peaks w/e 153 : n/e 241 was sig-
nificantly higher in the spectrum of II than was the corresponding ratio

»/s 169 : /e 241 from the spectrum of I, which data were consistent with the
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formation from II of the ion m/e 241 by only one compared with two routes
with J. Similarly the total abundance of the ion m/e 241 with respect to its
molecular ion was greater with I than with II. Thus the mass spectral data
indicated not only that II was a de-oxy derivative of I, but also that the

hydroxyl group present in I and not in II was the secondary group attached to
ring C.

FiG. 3.
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