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Pseudomonas magn --_p eeio_e& nav. AP* (ATCC No.21836), when grovn in various nutrient media 

under oonditione of eulanerged fermentation, produces a magneeimwntaining antibiotio m& 

ldagneeidln shoving interesting biological propertieee1'2 We have found thet magneeldin ie 8 

mixture of the magneeium salts (Ia) of two new tetr8mio acids, 1-aoetyl+~hexanoyl+- 

ethylidenetetramio acid (Ib, n=4) and 1-acetyl-3-~otanoyl-3-ethylidenetetramio acid (Ib, 

n-6), which are preeent in o& lrl ratio. 

u+ 

I. n- 4, 6 (ca. 1:l) 

a. r* - laB*+/2 
+ 

b. 16 =H 

Magneeidin vm isolated by extraction of the cell mae6 obtained by fermentation2 and raa 

purified by oryat8llization from aqueous meth8no1, %p. undefined, rith shrinking and softening 

from 123-150', and A, (&OH) 257 m (E,om " 747.3). On combustion, magneeidin wae found to 

contain oarbon, hydrogen and nitrogen; it left behind 8 residue which analyzed oompletely for 

magnesium oxide, corresponding to 8 wntent of ca. 4.1% magnesium in peeidln. The presence 

of magnesium in magneeidin wa8 confirmed by X-ray determination. The IR spectrum (XBr) of 

magneaidin IndicBted 8 ccnjugated ketone (vldar 1669 om-'), a wn.jugated double bond 

(V _ 1618 cm-'), a trieubetituted double bard (v _ 797 ova-') and tro -CON< groupa, one of 

which could be a tertiary amide (Y- 1637 cm-') ard the other 8 five-marbered ring lactam 
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(vasx 17O9 &‘).j The MR ape&= (6OMHs, 

60.82(t, +a3), 1*22(x, -@&)n), 2o*g(d, 

occ&CH2) and 7.19(q, J-8Hx, -@CH3). 

No. 12 

CDC13 + 1 drop (CD3)2SO) exhibited bands at 

J-OHs, =cHcg3), 2.6O(e, oc-cg3), 2*e3(t, 

Bp treatment with a cation exohmgsr, the magnesium in nagnesidin wee replay& by hydrogen 

to give Ib, the l54 of which revealed two moleoular ion peaks, m/e 265 and 293, with a relative 

abundsnoe of 0a0 it1 oorresponding to the formulae C1499’yo4 and C16H23m4 respectively (high- 

resolution MB). The diffsrsnoe of C2H4 in the tw0 formulae, together with the Mw data on the 

number of h;ydrogan atoms in the methylene region of the spectrum, and the obsarvation that both 

Ia and Ib oould be separated into two compounds on revaresd phase TJ& c (kiesslguhr platss ooated 

with paraffin, A&H-H2O(4tly was in conformity with the oomlusion that Ia and Ib were mixtures 

of two homloguus 00mpouuds bearing alkyl chains differriw from one anothsr by tro methylene 

units. 

Ib exhibited the following physioo-ohemioal ohsraoteristiosr n.p. W-92’. pKa 3.6(62$ k&OH), 

),nax(MeOH) 261 m (S’” ,cm 928&,,,&.lNIiaOH-MaOH) 263 rm~ (E;k 06rk2),vnax(CHC13), 1745, 1668, 

1634, 1600, 798 ==-I, 6 (6OMHs, CC14) 1&2(eml) in addition to bands oorresponding to those 

exhibited by magmsidin, positive fsrrio chloride and titanium chloride tests, and formation of 

a blue ouprio salt, an em1 methyl ethsr (k+ = m/e 279, 3O7) and sn em1 aoetate (t - m/e 3O7, 

335). These data, together with the major mass speotrometrio fragmentation reaotions of Ib 

(Figure I), wsrs compatible with the asrignmsnf of sn a0yl tetramio aoid struoture to Ib, in 

whioh the length of the aoyl chain in the two oomponents of the mixture differred by trro -CH2 

uuits. Compound with an aoyl tetrsmio acid struoture have previouaby bean found in natu.ree5 

n+ = $265, 293 

@/a 167 n/e l[i2 

Figurn 1: Major fragmsnts in the MS 0f Ib. l)Y-cleavaga; 2) M3Lafferty rsarrangsmnt; 
3) d -0leava*. 
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Ib was deeaetylated, 

amixtureofhexamio and 

hydrogenated arid bydrolymd to give 002 (preaipitated aa R&03), 

ootanoio aoida (identified by GI1: and B oomparisoon of their methyl 

estera rithauthcmtio speoisene) and fmiampentuw&one (identifledbyl5 and lua). On 

onomlyeie Ia gare aoetaldebyde (identified aa ltr 2+dinitrophenyl&drazone) ani a mixture 

of N-aoetyl-2-palkmwylaoetamidea II, identified by 13(8 ~IXJ high resolution 1(8 (FQure 2) . 

The data obtained from the aaid bydrolyaie md ozomlysie eaperiraenta oonalumively entabliebed 

the &ruotcres Ib of the two tetremio mida. 

m/e 101 m/e 120 

Figure 2: vsjor fragmenta in the yc9 of II. I) and 3)d -eleavagee of (a) and (b) respectively. 
2) nnd 4) MooLafferty rearrangamentr of (a) aM (b) reepeotively. 

The tetramio aoide. 111s. and IIIb rare 

Figure 3, Their magneeim ealta '1-e 

eeaentlally identioal with magneeidin 

eynthe&& from dl-tbreonine by the route depicted in 

aoetylated and mixed in a ltl proportion to give a 

on oomparieon of their IUR, IR, UV and biospeotra 
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Figure 3 I s@hesio of &qiJmsidin 
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The etereoohemioal orientation of the Fethylidena group in magneeidin oould not be 

eluoidated. Double reaoname axpc&mente7 with the methyl ether of Ib revealed m mtolear 

Overhautvar: effeot to be observed between the aoetylormethoxylgroup ard vi~llo hydrogen 

or vinylio methyl group indloatiog that the rpatlal dfrtanoe of the different m eroeedm 

Y'. 

To our knowledge, megnerldln i8 the firat megneeiuwoontaining antibiotio to be ieolated 

fromnatural e.ouroea. Prallminary bloaynthetio experlmento indicate an eeaential requirement 

of magneeilrm for optimal growth of Rmudomona~ meaneeiorubra. The oonoomitant produotion by 

the mloro-organism of a reoond pyrrola-derived metabolite, prodlglo#in and lta higher homo- 

logueeS, together with magneaidin, raiser, interesting bioeynthetio questions 9.10 vhioh fona 

the subjeot of further inveatigatione. 
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