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This study of the electron inpaot induced fragmentation of 
fourteen-membered cyolodepsipeptides has utilieed the naturally-ocourrinng 
antibiotic, serratemolide (II),(*) its g&*-&l-t-bu*l derivative (III), 
and related synthetio oompoundanhioh have been prepared throu& twinning 
of suitable linear esters. (3) :'lhen the raoemic ester (I) was twinned, two 

N 0 , 
;;;~@U~28 

m.p.'s 234, 254'with the structure (IV) oould be 
The relntionship of these isomers, which have, however, 

identical msss spectra is being investi,3ated. 
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The stshility of the fourteen-membered rinS is a notable feature 
of the behaviour of the;8 o;&odepsipeptidea in the msss speotroneter. Eeoh 
compound gives a oyolio ion of Lenera formula VII as a major fragmentation 
produot, and the related ion, VIII, rooounts for the base pesk of compound 
IV; ring oleavece reaotions o- e ion VII aooount for the remaininS regions 
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of the mass spectra of II-VI. The formntian of the ion VIII depends on side 

chain elimination processes that are proposed in Fig. 1. In the case of 

compound IV, with two Q-t-butyl groups, reaotlons a-e occur but oonsiderntion 

of relative abundances of ions (Table I) indicates that elim%ination of one 

Tk9LE I. 
Major Ions produced from Compound IV by Side Chain Xlimlnations 

mhtic4dp 0r r: PmeU#*s lading 

lal topuat m/m Bu* to rem&ion fmm . s Rbk mrmt ion 

h15 415 0.1 b) .CH2LC(CH )2 

WC 4CC 0.2 (a),W a+C@K I2 

w7 373 7.3 (b) ‘CR,0 

wv+29) 344 26.4 b),(4) *A 

I 

p-57-56 317 33.3 (b),(o) .cIi20 

w7+166)-56 3Cl 41.7 b),b) ‘C% 

P(57+29M6-18 27C 9.3 (b),(d),(*~ -H2C *H 

Xetactable Transitions 

m* * l 

Ol m2 q l - m 2 

269.4 373 317 56 

253.8 357 Pl 56 her 
1 

y+--) q 2+, .* - (m I2 
1 

253.1 2-38 270 18 ml 

241.1 344 288 56 

side chain by suoocssive reactions, b and d, and of -,ha second i-t-butyl 
gotip cs isobutene (m/e s) by cleavage at e, are major processes; kfdro&en 
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rearrangement w~urs in both instances. The ion VIII whioh is formed in 
this way is also derived from the depsipeptide V, probably with hydrogen 

rearrangement a3 shown in Fig. I; the fragmentation pattern of the oommon 

ion VIII aooount3 for the majority of peak3 up to 4s 2&3, and for the 

similarity of this region in the speotra of IV and V. Related side chain 

elimination processes have been found with the oompounds II, III and VI. The 

fo?ation of isobutene from the latter oompound gives rise to a metastable 

peak at nJe (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 acoounts for 1033 of the intact C7 side ohain, 

(f, Fig. I). 

The processes whioh are illustrated in Fig. I 3re suggested by the 

study of metastable transitions in several cases , and by the determination of 

nolaoular formulae of ion3 by accurate ma33 measurement at high resolution. 

Although details relating to side chain processes are given only for the 

typical compound IV (Table I), similar result.3 have been obtained for all 

the other oyolodepsipeptides. 

Cleavage 01' esters an? 3m$des on eleotron impact commonly ooours at 

x, y and 3 in the system+COtXt , (X = OJCi)~ Clsavage at y may be 

aooompanied by migration of hydro&n to the hetero-atom from either of the 

g-carbon atoms, leading to the formation of a terminal hydroxyl- or amino- 

group* The cyolodepsipeptides that have been studied to date in the mass 

3pectrometer(5-v)have had twelve-, eighteen-, twenty-four-, or thirty-six- 

membered rings. Cleavages of these rings oan be attributed to the above 

processes; three main types of fragmentation have been distinguished. (5) In 

the first, the ion-radical formed by elimination of the elements CO-X 

(X = O,N!i) undergoe3 loss of amino- or Qydroq-aoid residues by successive 

cleavages of CO-X linkages. The second leads to the formation of substituted 

2,5_dioxomorpholine or relcted ionsj the third gives acylsminolcetene ions. 

In the case of +he fourteen-membered cyolodepsipeptides II - VI 

ths formation of ions of' the 2,5-dioxomorpholine type does not arise, but 

the other two fra$entation prGoesses do occur to varying degrees. However, 

another mode of ring olewzp acoounts for the formation of major ions from 

snch of these cyclodepsipeptideo. Considcr~tion of metastable transition3 

and the molecular formulae of ions sug=3nts that this pro=33 wolves 
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FIG. I 
Side Chain Prooesses 
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FIG. II 
Formhtion of Rearrangement Ions 
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For ions of type VII derived from compounds III end IV, Rj=CH$Ri 

The peak at m/e 31 is frequently obsewed for primary alcohols. (10) 
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0-olkyl cleavage of one ester link of the ms,iar ion, VII, with merrangamnnt 
!I?-?:) 

cp two hyaro$?r atn!x; this leads to formstim of the speoies 

X-C(CH)&i (XV) and the olaflr! radicnl X1-C&H. 0-Aoyl olewage with 

hydmpn miTation occurs at the other ester linkage. The mechenism which 

is proposed (scheme a, Fig. II) for the former process assumes hydrogen 

transfer from both c- and e- anrbor atoms of the aloohol portion. Cleavage 

of an ester linkage acoonpanied by sir@? hydrogen transfer (l&14) also 

occurs for ion VII, CivinC the species X-COpH and the ionised olefin 

(X*-CP&H2:+'(XlV): annlo~iea ex%st('3"4) for the essiCnment of charge to 

the olefin fragment. The second ester linkage cleaves with hydrogen 

migration as before. A mechanism involvin:: migration from the fi4 to tha 

ether oxygen is proposed (scheme b, Fig. II) for the single hydropn transfer 

prCCes.9. There are some plausible alternatives to these mechanisms which 

Cannot be excluded but it appears unlikely, becsuse of the Geometry of the 

cyclodepsipeptides, that the transfer of ?-hydrogen to carbonyl oxypn by 

a NoLafferty rearrangement ($1) through a six-membered transition state can 

oocur. 

The major prooesaes leading to fragmentation of the fourteen- 

membered oyolodepsipeptide rinC are shown in Fig. III. The frsagment ions 

for particular compounds are summarised in Table II. Consideration of these 

r3nngfragentation processes, to@,her with the side chain elimination 

prooesses (Fig. 1 end Table I), makes it possible to acoount for the main 

features of the mass spectra of the oyclodepsipeptides II -VI. 

The data in this study mere obtained using A.Y.I. Ltd. MS-~ 

double-fooussinC mass spectrometers. We are indebted to I.C.I. Ltd. 

(Dyestuffs Division) and Professor G.:J.Kenuer , ilobert Robinson Laboratories 

(Liverpool University) for p*stioular maasurements, to the Soience Kesearoh 

Council for funds to eneble the University College of Swansea to purchase 

an KS-9 instrument and to the !Mioal Seseasch Council for a research 

scholarship. We are grateful to b'r. A.E.Fontaine, and to Dra. J.A.Ballantine 

and J.H.Eeynon, for helpfJ1 discussions. 
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HIC. III 
TypioalClor~~a ofFoLu-teea-m=be~ Cyolod8pripept~6 

*Del-q&at&n of this type ooours for all ions contaMng the R3 group- 
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