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".Identlf‘ catlon of 9,1 O-methylenehexadecanmc acnd in some aeroblc“Actmomy-
fcetales” by a combmed gas chromatographnc—mass spectroscoplc techmque

‘In a survey of the fatty acid components of 43 strams of aeroblc Actmomycetales
the occurrence of small amounts (from’traces up to:6 % of the total: fatty acids) of
an acid different from ‘members of the normal, iso and’ anteiso’ senes was noticed in
13 organisms?. Of these, eleven belonged to-the genus ‘Streptomyces, one was a Micro-
‘moniospora and one was a Stre;btospomngmm By‘a combined gas chromatograpluc
‘and mass* spectroscoplc microtechnique ‘thé' unknown’ compound has now ‘béen idén-
‘tified as 9,Io-methylenehexadecano1c acid, ‘a: cyclopropane fatty' acid’ first’observed
“in Escherichia coli*~5 and later found in several other Gram-negatlve and 1n a 11m1ted
'number of’ Gram—pos1t1ve bactena" U e fns
) “The unknown methyl estér'was isolated from the mixturé of fatty ac1d methyl
esters by gas’ chromatography (I‘ractovap ‘G, from 'C.-Erba, Milan): using-a’ ‘column
of 3m length and 6 ‘mm’ internal diameter,’ packed with '£59%- d1ethy1ene glycol suc-
cinate on silanized Chromosorb W; the column was operated isothermally at 180°
‘with hehum as ‘carrier gas.The unknown methyl ester emerged after methyl heptade-
canoate, from which it was cleanly séparated; and “immediately" préceded ‘methyl
16-methylheptadecanoate The purified compound was analy&ed by gas chromato-
graphy on the same capillary column described in‘a prévious ‘papeil ‘and resulted
slightly contaminated by methyl 16-methylheptadecanoate ‘Without: further purifi-
_cation it was examined with a combined gas chromatograph—mass spectrometer
“(LKB gooo, ‘from LKB- Producter AB, Stockholm) ‘A’'column of 3 mlength and 4'mm
internal diametef, packed ‘with 2% Ap1ezon L on'Chromosorb: W- and: operated at
'170° with helium as carrier gas, was used; in this system the unknown ester is neatly
resolved from methyl IG-methylheptadecanoate The separator was run.at 230°%and
the ion source at 250°; the electron energy was 70 eV. The mass spectrum taken on
the leading edge of. the peak correspondmg to, the unknown, ester, was cons1stent with
that of either a straight chain- .monounsaturated or a cyclopropane Cir fatty acid.
It is indeed known ‘that mass spectra of’ these two' classes of compounds are ‘practi-
cally indistinguishable?:8. ‘As ‘the chromatographlc bel;xav1our‘ of the unknown -ester
was unchanged after hydrogenation at room temperature with a palladium’on carbon
catalyst, the presence of a double bond was. excluded; strong evidence in ‘favour
ofa cyclopropane ringwas y1e1ded by the 1nfrared spectrum (hquld ﬁlm) wh1ch showed
a medium intensity band at 9.8 u. - Lol

In order to locate the position of the cyclopropane nng in the carbon cham
~ the combmed chemical and mass spectroscopic technique-of. POLACHECK et:al.® was
‘adopted. The vahd1ty of this technique was -confirmed, before apphcatlon to the
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unknown ester, with a sample of methyl g,z0-methylenehexadecanoate (obtained
through the courtesy of Prof. J. AssELINEAU), and has also been recently substanti-
ated by a publication of MCCLOSKEY AND Lawl® which appeared when the results
reported in this paper had already been completed. The unknown ester was hydro-
genated over Adams catalyst in glacial acetic acid, the solvent removed and the res-
idue analyzed by gas chromatography on the capillary column described in previous
work!. Two main peaks were observed; the retention time of the first was compatible
with.that of Cj, methyl esters branched in a position remote from the terminal methyl
group, that of the second corresponded to methyl heptadecanoate. The ratio of the
areas of the first to the second peak was 7 to 1. The products present in the two peaks
were. analyzed by the combined gas chromatograph-mass spectrometer apparatus
under the same conditions adopted for the analysis of the compound before hydro-
genation. The fragmentation pattern of the material emerging in the first: peak was
that expected for a mixture of methyl 9- and ro-methylhexadecanoates and was in
fact.exactly the same observed in the mass spectrometnc analysis of the correspondmg
peak obtained from the authentic sample of methyl 9,Io-methylenehexadecanoate
run through the same series of operations. The mass spectrum of the material emerging
in the second peak confirmed the formation of methyl heptadecanoate These results
unamblguously prove that the unknown acid detected in.several aerobic A ctino-
,mycetales is 9,1o-methylenehexadecanmc acid; with the very few mllhgrams prepared
in the course of the present investigation it was impossible to establish whether the
compound has the same stereochemlstry as the acid isolated from Eschkerickia coli.
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