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STRUCTURE DETERMINATION OF A CYCLIC TETRAPEPTIDE : TENTOXINE BY MASS
SPECTROMETRY USING FAST ATOM BOMBARDMENT FOR IONIZATION
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Summary : The molecular mass and the sequence of tentoxine, a cyclic tetrapeptide, are deter-
mined by the mass spectrum of this compound which was obtained by amass spectrometer

using the fast atom bombardment for ionization.

We study by use of physiological and biophysical tests mechanisms of phytotoxic
action of a cyclic tetrapeptide : tentoxine 1 and some derivatives of this compound. We use
mass spectrometry to identify compounds in complex mixtures and in this preliminary note we

present possibilities of mass spectrometry for identification of tentoxine 1.
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Before study by mass spectrometry of peptides (compounds with low volatility), it
is necessary to synthesisederivatives when electron impact is used for ionization (1). So, the
published study on mass spectrum of underivatized tentoxine 1 obtained by electron impact (2)
is not significant : there is no molecular ion in this spectrum. The formation of an ion charac-
teristic of structure (M + §1+; M+ N;]+; ...) is possible for peptides without derivatization

by use of soft methods of ionization (3) and more specially by use of a very interesting me-

5263



5264

Schéma 1
197
GRAMICIDINE S M1140
. —Orn _Leu__ Phe _Pro
27 [ ]
I Pro_ Phe _ Leu _Orn __Val
31 214
i Orn leu  Phe  lLeu Phe Pro_Val .Orn
| g > b =}
ol ‘
|
% 261
| 1 Pro . Val_0Orn
) i
f ]
; il I | 299 424
s l i o 358 571
19 i ‘ i
25l | |
i e ; 1‘ 664
W ‘. L
1 I “I” i il L
Schéma 2
TENTOXINE C22 H30 OL NL M&1s
86 91 116 132
143
(MeH)
415
188
127
169 171 217
160

{M+H)*
1141



5265

thod : fast atom bombardment (4,5,6,7,8). This method shows two advantages : the observed si-
gnal is not transient as for mass spectra obtained by field desorption and there is neither
charge-up of the target not the necessity to use high voltage tension as for mass spectra ob-

tained by secondary ion mass spectrometry.

To prove possibilities of mass spectrometer that we built, we first obtained the
FAB mass spectrum of decapeptide : gramicidine S (M 1140). It is possible with this spectrum

(Schema 1) identical to already published results (9) to determine sequence. For tentoxine 1,

the FAB mass spectrum (Schema 2) allows identification of structure.Masses of four residues
are : Gly : 57-N-Methy-Ala : 85-Leu : 113 and A-Phe : 159. Ions % 132 and %-86 are characte-

i : + +
ristics of leucine : Leu + 51 and N Hy = CH - CHy - CH (CH3)3. Structure of tentoxine is easi-

ly established form table. Note that formation of fragment ions in FAB spectra of these two

peptides implicates simultaneous cleavage of two bonds.

For the study of complex mixtures we shall obtain in our study, we want to use
a triple analyser mass spectrometer (electrostatic sectormagnetic sector-electrostatic sector)
equiped with FAB source allowing MS/MS studies (10) for identification, detection and guantita-

tive analysis of a compound in complex mixture without use in a first step of chromatographic
method.

Jable

OBSERVED IONS REL. ABUNDANCE =% LOST NEUTRAL
a1s ; M+ al? 100 -
358 : 415-57 ' 15 Gly
330 : 415-85 17 N-Methyl-ala
312 : 330-Hy0 24 -
302 : 415-113 40 Leu
273 : 415-85-57 17 N-Methyl-Ala-Gly
256 : 415-159 14 A-Phe
217 : 415-113-85 54 Leu-N-Methyl-Ala
199 : 415-159-57 48 A-Phe-Gly
143 : 415-159-113 150 A-Phe-Leu

% Abundance of ion %—415 is choosen like reference.
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