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Abstract-Cultivation of the fungus, Phyllostlcta medlcagmq afforded good yields of brefeldm A, manmtol, and 
fatty-acid glycerides as the principle metabohtes The fatty-acid content of the glycerides was determmed 

INTRODUCTION 
LITTLE work has been carried out on the fungal genus, Phyllosactu During mitral 
mvestlgatlons mto the metabohtes of this species, we have investigated Phyllostlcta 
medlcagmts and isolated a compound which has been isolated from other fungi under a 
variety of names As m other previous work on Pen&llum brefeldmnum,’ we use the name 
brefelA*n 4 for this compound, it has also been isolated from Penlc&um cyaneum as 
cyane 3enlc111mm decumbens as decumbm,3,4 and Ascochyta lmperfecta as ascotoxm 4 

RESULTS AND DISCUSSION 

The mother liquors from the cultlvatlon of Phyllostlcta medlcugrms were extracted with 
ethyl acetate to yield only one detectable metabohte (1) on TLC (2 g from 6 1 of culture 
medium Compound (l), C16HZ404, was shown by its physical and chenucal properties 
to be brefeldm A 

The “pelt” of fungus on the culture medium was dried and extracted to yield manmtol 
anda rmxtureoffatty-acldglycerldes Theseglycerldes were sapomfiedand the free fatty-acids 
were esterlfiedwlth dlazomethane Thecompoahon of the fatty acid nuxture was investigated 
by GC-MS before and after catalytic hydrogenation, and IS reported m Table 1 Bu’lock has 
postulated a polyunsaturated fatty acid precursor reacting with oxygen to give brefeldm, 

* Part II m the series “Fungal Metabohtes” For Part I see J Chern Sot Per&In I. m press 
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’ BE’IINA, V, NEMEC, P, DOBIA~, J and BARATH, Z (1962) Foho Mxrobrol 7, 353, BETINA, V, NEMEC, P, 
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Agnc Btol Chem 28,77 
4 SUZUKI, Y, TANAKA, H , AOKI, H and TAMURA. T (1970) Agrrc B~ol Chem 34,395 

173 



174 I D Eh TWISTLF C C HO~AI<II and R A W lon\\ro\t 

slrmlar to the proposed mechanism of lormatlon of prostnglandm? from arachldomc dcld ’ 
Although the converslon of fatty dcld to prostdglnndms or brefeldm prohdbly takes place 
entirely on an enzyme(s) wlthout the mtermedlatcs becoming free ’ we investigdted the fatty 
acid composition m Phyllomc ta nwht LI~IIIIS after 10 dnd 20 days growth to see which dcids 
were present As shown m Table 1 the compo$lbon of the fatty acid mlvture ic comparable 
with thdt found in other tnvestlgdtions7 of fungi of the C‘lrr culul~~~ gener,l from which 
curvularm dnd brefeldm A have been lsoldted Onl? the presence of ‘1 Cl6 monoethenolc 
acid seems dt dll exceptlonnl 

Growth time 
(D<I~\) PdlmltlL 

C 16 
Monoethenolc SfLrlrIC OlelL LltlOklC Llnolenlc 

* A VZQ small quantity of C,, ‘ILId has been neglected 

EXPERIMENTAL 

fiunyirl t~lture PhJd/osk tu m~rl~tuy~~~ (ohtdmed from Centranlburedu voor Schlmmelcultures Badrn The 
Nttherlands) was grown for 20 dabs dt 25 m \tatlL Lulturc on the folloulng me&urn potato extract (0 5”, u:\ 
Dlfco) dextrose (1 5”/, w,v) m dust H,O 

Br~+/dmA Thefungdl“pclt ‘wd\flltertdoff dndthe‘~qtleou~flltrdtew~sextidcted 7 x with EtOAc(0 5 voi ofeach 
portlon of the filtrate) The comhlned e%trdcts welt drlcd (MgSO,) dnd evdporared to yield brefcldm A ds d pale- 
yellow sohd which CryQdked from MeOH H,O m coIourk\s: needlts m p 205-206 [r];’ -t 91 5‘ (C 0 32 
MeOH) /I,‘,:” 227 nm (log c 4 6) 1:‘:: 3160 (-OH) 1708 (r/I-unsdtur,lted Lalbonyl) 1640 cm -I ( >C’=Ccr) b 
(DMSO-d,) 1 I5 (3H d, J ~HL >CH-C&j, 566 (IH (/ I I6 J ~HL -CO-CB CH-CHOH) 739 (IH (I 
J 16 and J ?HL, -CO-CH=CH=CHOH) (Found C, hi, 5 H 8 6 Cnl~ for ClhHL40J C hR 6 8 6”“) 

\/f~mrrol crnd c/l~trr/drc The fungdl pelt U‘LS drlcd cIt 60‘ for 2 dayr Lrushed ‘md crtrdcttd contmuouslq with 
EtOAc. for 2 ddys After concentration of the Lktrdct nunmtol wpd~dt~d AI dn ofr-uhlte sohd which Lrystdkcd 
from EtOH as colourless needle\ m p 166 -167 1 I;;;: 3100 cm ’ With &O h I t c lez‘l,lcetdte ~11s formed 
mp 124 (colourlesa needles from EtOH H,O) (Found C 49 6 H 5 8 C& for C ,RHZhO,Z C 49 8 60”6) 
After s+lrntlon of the mannrtol. the conLtntr,lttd cxtr‘tct ~‘~5 IUI thtr c\‘gor,ited to d v15cou5 brown 011 which 
uai evtrdLted with 40&60 light petrol to \lLld d mxk~it of glycerldc\ The gl}cerlde\ v\ert refluxed m 
methanohc potassium hqdroxlde for I hr to glv~ the hLL tcttb ‘lLLd\ whiLh AC~L mcth\lated \\lth dlazomethane 
The mixture of methyl esters wn, In\tstlgdted 1~1 GC %I$ on d I 5 III column of cehti io,ltcd \\lth IO”, 
JYGSS X (Applied Sc~enct Lab\) .It 180 ,md d 8‘15 Rorc of 45 ml mn 

Drr rvuf!t PS o/ Brc~Jcldm A On hydrogen,ltlon o\cr IO”,, Pd -C al atmosphsrlc pre\\ure tetrah~d~ohlcfeldm A 
wdi obt,uned’ mp 113 (dlethql ether) (Found C 67 3 H, 9 7 Cdlc lor C ,,H,,O, C 67 5 H 9 9”,,), [I];’ 
+3 1 (c IO MeOH) With ,icetlL ,mhydrldt prrldmc BrLftldln 4 gale <I dlacetdte’ mp 1125 133 5 
(MeOH-H,O), [z];’ + 15 (CO X0 MeOH) I) CDCI, 123 (7H d I hH/ >CHCH,), 3 00 (3H r) dnd 208 (3H 
+COC&) 5 1811H y J 14 9Hz ICH-CB=CI-1-j 56X(111 (1 I14 6Hr -CHZ-C&CH-) 568(lH i{ J 16 
2Hz -CHOH-CH=CB-CO-) 7 ZO(lH 11 J 16 ?H/ -CHOW-C&C H--CO-) (Found C, 65 5 H 7 6 C&Z tor 
C,,HL,O, C, 65 9, H, 7 7”,,) The dldcet‘tte (40 m&j m dry I t,O (10 ml) wdb added to LI (15 mg) m hq NH, 
(20 ml) dnd left (or 30 mm at -30 The NH, wris then rdJowLd to cv,tpordte Hz0 uac addid and neutrdhzed 
with 7 N HCl. and tht whole uds extracted with Et,0 to glvt cl,, 011 (13 mg dthqdrorybrtfeldm A) which fdded 
to crystake, M W 264 (MS), ,k!i:::” cm ’ 7450 (OH) 1710 (rb-un\aturattd c‘trbonll) When treated ulth 
nl-Lhloropcrbenzolc acid In CHCI, ‘it room temp for 74 hr hrcfcldm b~cldcd thL 10 1 I-monoepoxlde ’ m p 
319 231 (MtOH) [Y];~ -229 (CO25 ~~ir~dmc) (Found ( f>sO H S 3 (-<IIL for C ihH1lO< C‘ 649 H XI?“,,) 


