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This study of the electron impact induced fragmentation of
fourtsen-membered cyclodepsipeptides has utilised the natwrally-ocourring
antibiotic, serratemolide (II), 2) 1ts 0,0t -di=t=butyl derivative (III),
and related synthetic compounds which have been prepared through twimning
of suitable linear esters.'’ Jhen the racemic ester (I) was twimmed, two
compounds, Cpfiy N, 0gs mepe's 231, 254° with the struoture (IV) could be
isolated, b The relationship of these isomers, which have, however,
identical mess spectra is being inveatigated,
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The stability of the fourteen-membered ring is a noteble feature
of thc beheviour of thece cyclodepsipeptides in the mass spectrometer. Each
compound gives a cyclic ion of zeneral formule VII as a major fragmentation
product, and the related ion, VIII, cccounts for the base peak of compound
IV; ring clecavage reections of ion VII account for the remeining regions
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of the mass spectra of II-VI.
chain elimination processes that are proposed in Fig. I.
compound IV, with two Q-t-butyl groups, reactions a~e occur but consideration
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The formation of the ion VIII depends on side
In the case of

of relative sbundances of ions (Table I) indicates that elimination of one

T4BLE I,
Major Ions produced from Compound IV by Side Chain iliminations
Relationship of 4 Proceeses leading Pormula from
iom to parent n/e | Base to formation from . R). R sceurate mass
Poak | porent ion i —_—
*
15 45| 0.1 (a) -cﬂzosc(cﬂs)z -cHzoc(Gﬂl)J cliu 1N208
* .
P30 400] 0.2 (2),(a) «:nzoac(cnj)2 -cnzo t:(ma‘,l)2 cmnzanzcu8
P57 73| 73 (v) “CH,0 cnzm(m3)3 °1_6“zs"z°a
P (57+16) 357 ] 568 (o) “CH A ~cnzoc(an)3 c1 ‘Hz 511202
P=(57429) 34| 26e4 {b),{d) H -cu,‘,oe(cl-xj)J c1 iH“Nzoz
P57-56 N7{ 33.3 (b), (e} CH 0 cH,OH )
P=(57+16)=56 01| 4147 (0),(e) “cH, “CH, 08 c“nupz%
P (57¢29)-56 288 | 100,0 (b),(a),(e) H *CH, 08 ¢, 15"201
P=(57429)=56=18 2701 9.3 (b),(d),(s) -Hzo H -crxz cn"u"zos
Metactable Transitions
.# L4 *
.1 I2 .1 - lll2
26904 23 1 27 13
2538 | 7 | 56 Por -1'__) .2’, . - (.2)2
253,1 | 288 | zno 18 n—l'
24141 344 288 56

side chain by successive reactions, b and d, and of the second Q-t-butyl

group zs isobutene (/e 56) by cleavage 2t 8, are mejor processes; hydrogen
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rearrangement oocurs in both instances. The ion VIII which is formed in
this way is also derived from the depsipeptide V, probably with hydrogen
rearrangenent as shown in Fig. I; the fragmentation pattern of the common
ion VIII acoounts for the majority of peaks up to m/e 238, and for the
similerity of this region in the spectra of IV and V. Related side chain
elimination processes have been found with the compounds II, III and VI. The
formation of isobutene from the latter compound gives rise to a metastable
peak at m/e (314)2/370- The formation of various straight chain terminal
olefins from the hydrocarbon side chains of II and III is unexceptional; a
similar process probably ecocounts for loss of the intact 07 side ohain,
(£, Fige I)e

‘The processes whioh are illustrated in Fig. I are suggested by the
study of metastable transitions in several cases, and by the determination of
molecular formulae of ions by accurate mass measurement at hizh resolution.
Although details relating to side chain processes are given only for the
typical compound IV (Wable I), similar results have been cbtained for all
the other cyclodepsipeptides.

Cleavage oi esters and amides on electron impact commonly occurs at
X, y and z in the system-é-co-T-x—? s (X = 0,NH)s Cleavage at y may be
scoompanied by migration ;f hwérogén to the hetero~-atom from either of the
B-carbon atoms, leading to the formation of 2 terminal hydroxyl- or amino-
groups The cyolodepsipeptides that have been studied to date in the mass
spectrometer 5-9)hnve had twelve-, eighteen-, twenty-four-, or thirty-six-
membered rings. Cleavages of these rings can be attributed to the above
processes; three main types of fragmentation have been distinguished.(5)
the f'irst, the ion-radical formed by elimination of the elements CO-X
(X = 0,NH) undergoes loss of amino- or hydroxy-acid residues by successive
cleavages of CO-X linkages. The second leads to the formation of substituted
2, 5-dioxomorpholine or related ionsy the third gives acylaminoketene ions.

In the case of the fourtecn~membered cyclodepsipeptides II - VI
the formation of jons of the 2,5-dioxomorpholine type does nct arise, but
the other two fra;mentation processes do ocour to varying degrees. However,
another mode of ring clesvage accounts for the formation of major ions from

cach of these cyclodepsipeptides. Considerstion of metasteble transitions

In

and the molecular formulae of ions sugrests that this process involves
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FIG. I
8ide Chain Elimination Processes
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FIG. II
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* For ions of type VII derived from compounds III and IV, R;' *CH OH

t The peak at m/e 31 is frequently observed for primary alcohols.
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0-alkyl cleavage of one ester link of the msjor ien, VIYT, with reerrangement
of twe hydroger atons ;(“H-“3 ) this leads to formation of the species
¥-C(oH)=6-5 (XV) and the olefin radical X'-CH=0H. O-Acyl cleavage with
hydrocen migretion occurs at the other ester linkage. The mechanlam which
is proposed (scheme a, Fig, II) for the former process assumes hydrogen
trensfer from both ¢- and B=- csrbon atoms of the elcohol portion. Cleavage

(12,14) also

of an 6ster linkage ecoompanied by single hydrogen transfer
ocours for ion VYIY, giving the species X-COEH and the ionised olefin
(Z'-GH:CHZ,‘+'(XIV): analogies exiat(“ 2,14) for the assignment of charge to
the olefin fragment. The second ester linkage cleaves with hydrogen
migretion as before. A mechanism involving migration from the f~C to the
ether oxygen is proposed (scheme b, Fig. II) for the single hydrogen transfer
process. There are some plausible alternatives to these mechanisms which
cannot be excluded but it appears unlikely, becouse of the geometry of the
cyclcdepaipeptides, that the f.ra.nsfer of B-hydrogen to carbonyl oxysgen by

a MNeLafferty rearrangement(”) through a six-membered transition atate cen
occur.

The mejor processes leading to fragmentation of the fourteen-
membered cyclodepsipeptide ring are shown in Fig. IJI. The fragment ions
for particular compounds are summarised in Teble II, Consideration of these
ring-fragmentation processes, together with the side chain elimination
processes (Fig. 1 and Table I), mskes it possible to acoount for the main
features of the mass spectra of the cyclodepsipeptides II - VI,

Tine data in this study were obtained using A.5.T. Ltd. ¥S-2
double~focussing mass spectrometers. We are indebted to I.C.I. Ltde
(Dyestuffs Division) and Professor G.W.Kenner, Robert Robinson Laborztories
(Liverpool University) for particuler measurements, to the Science Research
Council for funds to encble the University College of Swansea to purchase
an M3-9 instrument and to the Medical Research Council for a re.aearch
scholarship. We are grateful to Mr. A.E.Fontaine, and to Drs. J.A.Ballantine
and J.H.Beynon, for helpful discussions,
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FIG. IIX
Typical Clesvages of Fourteen-membered Cyolodepsipeptides
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*Dehydration of this type ocours for all ions containing the I!.5 group.
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