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

depsipeptidet metabolic products of the fungus Pithowces chartarum. 

Good mass spectra of sporidesmolide I (Al2 and sporidesmolide II (B)3'4 have 

been obtained and rationalized in tellns 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 

(co.5 mg) directly into the ion so-e, where they were evaporated on the fringe 

of the ionizing-electron beam. The spectra had intense molecular ion peaks 

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., Ralifa::, 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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FIG. 1 

imu) 

I 

A 
72Cll 

CHH*3 IX”., 
295(3)1r1 

.NHCH,CO-NNHCH3CO-OCHCO-NHCN. 

: 155(O)IrqO) 40 

; 
4 
: 20 

m 
0 

50 100 150 200 250 300 

:sCHH*3 A 
C~=CHCO-OCH,CO-NHCW,CO-NW.CHCO-OCH&O 

/ 639 (3) 

im 

so 

w 

40 

20 

0 / 

B 

,,,i3r,,sL,;:, I;zi_a, jIF;,LL, i 
CHl=C14CO-OCHCO-NNHCHCO-NHCHCO- OCHCO- N"CH+ 

350 4GO 450 5nO 550 6GO 650 



No.31 Mass spectra of cyclic depsipeptides 2089 

The M-42 peaks (m/e 596(T) 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 (611, e.g. 

Depsipeptide ’ 
ring 

It is proposed that many important peaks in both spectra are due to reaction (a) 

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

group (Table 1 and Fig. 2). 

FIG. 2 

m/e 254 (1) 

m/e 155 (0) 

m/e 538 (3) 

A+‘( R=H), B+‘( R =CH,). The m/e values refer only to peaks due to A. 
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TABLE1 

E 

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

cleavage 

c 16 13-14 - 53J3(3) 552 

d 7 2-3 481(l) 481 

e 16 II-12 - 467( 2) 481 

f 7 17-18 - 381(l) 381 

g 16 E9 %7(2) 381 

h 7 2-3 10,13,1 355(l) - 

i 16 Ii-12 1,4,10 - 341 

&I -1 7 2-3 10,13,1 327(l) 327 

k + 16 11-12 1,4,10 - 313 

1 7 14-15 - 254(l) - 

m 16 5-6 254(l) - 

n 1 . 7 11-12 - 155(o) 155 

0 1: 16 2-3 155(o) 155 

P+$ 7 1112 - 1 n(o) 127 

P ‘* 16 2-3 127(o) 127 

E 

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

+ Reaction (a) and homolytic cleavage are followed by loss 
of co. 

# Hetastable peek at 12T2 - . 
155 

No.31 
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One of the most intense peaks in both spectra is at m/e 285: it is 

shifted by three in the spectrum of N-deuteriated A. These peek may be due to 

reaction (r), which is homolgtic 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 m/e 299(2)(reaction (S)) and from B at m/e 313. These radical- 

ions (Fig. l), of mass numbers 285, 299, and 313, may be stabilized by cycliz- 

ation. 

!Che 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: 

I 
COfHO-CO -&CH-CH,CHMe2 

MeN m CH 
‘CO’ ‘CHMe 

CHMe2 

2 J 

Me2CH-CH=N-COCH-h=C=O 

I 
CHMe, 

m/e 198 

There are comon intense peaks at de 100, 98, 86, and 72 which are shifted by 

1, 0, 2, and 1 units respectively after deuterium exchange of A. The peak 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-l 2 bonds. The peak at m/e 86 could be due to an 

analogous reaction involving fission of the 2-3 end 7-8 bonds. The resultant 

radical-ions could cyclize as shown (Kg. 1). The peaks at m/e 72 and at m/e 98 

may be due to the following reactions: 
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I 
co 

No.31 

H,fl CH 
CH,/ ‘CH, 

Me&H CO 
‘Ci?*NR 

Me&H -CH =*NHz 

m/e 12 

Me&H-CH=N-:=O 

etc. 

Me,CH -CH=i=C=O 

R =H or Me (with A) 
R = Me (with B) 

m/e 99 

%'e are currently examining other depsipeptides by the above methods. 

Ro-r, tbeae preliminary results demonstrate the important role played by 

mass spectrometry in structural studies with this class of compound. 
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