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Abstract—Cultivation of the fungus, Phyllosticta medicaginis, afforded good yields of brefeldin A, mannitol, and
fatty-acid glycenides as the principle metabolites The fatty-acid content of the glycerides was determined

INTRODUCTION
LitTLE work has been carried out on the fungal genus, Phyllosticta Durnng iitial
mnvestigations into the metabolites of this species, we have imvestigated Phyllosticta
medicaginis and 1solated a compound which has been 1solated from other fungi under a
variety of names Asin other previous work on Penictllium brefeldianum,! we use the name
brefeld~ A for this compound, 1t has also been 1solated from Pemicilium cyaneum as
cyane 2enicillium decumbens as decumbin,* and Ascochyta imperfecta as ascotoxin *

RESULTS AND DISCUSSION

The mother liquors from the cultivation of Phyllosticta medicagims were extracted with
ethyl acetate to yield only one detectable metabolite (1) on TLC (2 g from 6 1 of culture
medium Compound (1), C,4H,,0,, was shown by 1ts physical and chemucal properties
to be brefeldin A
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The “pelt” of fungus on the culture medium was dried and extracted to yield mannitol
anda mixture offatty-acid glycerides These glycerideswere saponifiedand the free fatty-acids
wereesterified with dlazomethane The composition of the fatty acid mixture was investigated
by GC-MS before and after catalytic hydrogenation, and 1s reported mn Table 1 Bu’lock has
postulated a polyunsaturated fatty acid precursor reacting with oxygen to give brefeldin,

* Part I11n the series “Fungal Metabolites” For Part Isee J Chem Soc Perkin I,1n press
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simular to the proposed mechanism of tormation of prostaglandins from arachidonic acid °
Although the conversion of fatty acid to prostaglandins or brefeldin probably takes place
entirely on an enzyme(s) without the intermediates becoming free © we ivestigated the fatty
acid composition m Phyllosticta medicaginis alter 10 and 20 days growth to see which acids
were present As shownin Table 1 the composition of the fatty acid mixture i1s comparable
with that found 1 other investigations” of fungr of the Curvulaiia genera from which
curvularm and brefeldin A have been 1solated Only the presence of a €, monoethenorc
acid seems at all exceptional

TaBLL | PLRCENTAGES OF TOTAL FATIY ACID ISOLATFD FROM [HEF L1IPID FRAC TION OF Phyllosticta medicagins*

Growth time Cis
{Days) Palmitic Moenoethenoic Stearic Olerc Linolerc Linolenic
10 252 41 30 RER 321 17
20 325 13 43 409 168 20

* A very small quantity of C,, aud has been neglected

EXPERIMENTAL

Fungal culture Phyllosticta medicaguns (obtamed from Centraalbureau voor Schimmelcultures Baarn The
Netherlands) was grown for 20 days at 25 in static culture on the following medium potato extract (05°, wiy
Difco) dextrose (1 5% wv)in dist H,0

Brefeldm A The fungal “pelt wasfiltercd oftand the aqueousfiltrate wasextiacted 3 x with EtOAc (0 5 vol of each
poruon of the filtrate) The combined extracts were dried (MgSO,) and evaporated to yield brefeldin A as a pale-
yellow solid which crystallized from MeOH H,O i colourless needles mp 205-206  [«]3* +935°(C 032
MeOH) /L2 227 nm (log € 4 6) AP 3360 (-OH) 1708 (x f-unsaturated carbonyl) 1640 cm ™' ( =C=C< ) o
(DMSO-dg) 115 (3H d, J 6Hz >CH-CH;), 566 (1H ¢ J 16 J 2Hz -CO-CH CH~-CHOH) 729 (IH ¢
J 16 and J 3Hz, -CO-CH=CH=CHOH) (Found (,685 H 86 Cale for C, ;H,,0, € 686 26"}

Vianmitol and glycerides The fungal pelt was dried at 60" for 2 days crushed and extracted continuously with
EtOAc for 2 days After concentration of the catract mannitol sepatated as an of-white sohd which crystallized
from EtOH as colourless needles mp 166-167 , 1557 3300 cm ' With Ac,O the hexaacetate was formed
mp 124 (colourless needles from EtOH H,0) (Found € 496 H S8 Cale for C,gH,,0,; C 498 60°))
Aflet separation of the mannitol, the concentrated cxiract was further cvaporated to a4 viscous brown oil which
was extracted with 40-60 light pctrol to viddd a mixwuie of glyeerides The glycerides were refluxed in
methanolic potassium hydroxide for | hr to give the fice fatty aads which were methhvlated with diazomethane
The muxture of methyl esters was mestigated by GC MS on a 15 m column of celtite coated with 10°,
EGSS X (Applied Science Labs ) at 180 and a gas flow of 45 ml min

Derivatives of Brefeldin A On hydrogenation over 10°, Pd-C at atmospheric pressure tetrahyvdrobicfeldin A
was obtained® mp 133 (diethyl ether) (Found C 674 H, 97 Cale tor (, H,30, C 675 H 99°), [x]3*
+31 (¢ 10 McOH) With acetic anhydnde pyndine Brefeldin A gave a diacetate™ mp 1325 1335
(MeOH-H,0),[2]3> +15 (¢c080 MeOH) o CDCl, 1 23(3H & 7 6H, >CHCH,), 200 (3H s) and 208 (3H
5 —COCH;) SI8(1H ¢ J 14 9Hz >CH-CH=CH-) 508 (1H ¢ /14 6Hz ~CH,-CH=CH-) 568 (tH ¢ J 16
2Hz -CHOH~-CH=CH-CO-) 720(1H ¢ J 16 3Hs -CHOH~CH=( H~-CO-) (Found C, 655 H 76 Calc tor
Cy0H,30, C, 659, H, 77°,) The diacetate (40 mg) i dry F 1,0 (10 ml) was added to L1 (15 mg) in hq NH,
(20 ml) and left for 30 mun at ~30 The NH; was then allowed to cvaporate H,O was added and neutralized
with 3 N HCl, and the whole was extracted with Et, O to give an o1l {14 mg dehydroxybrefeldin Ay which failed
to crystallize, MW 264 (MS), +QI% cm ' 3450 (OH) 1710 (7 f-unsaturated carbonyl) When treated with
m-chloroperbenzoic acid in CHCl; at room temp for 24 hr brefcldin yielded the 10 11-monoepoxide * m p
219 221 (McOH) [#13° ~229 (C025 pyniding) (Found € 650 H 83 Cale for € wH:40: C 649 H 82°)

Acknowledgement  The authors thank the S R C and Shddl Research Ltd for a CAPS award (€ ¢ H |

"Bu'rock J D and CLay, P T (1969) Chem Conmmun 237
“ BIRGSTROM S (1967) Science 157, 382
T CooMsr R G Jacoss J J and WatsoN T R (1968) fustralian J Chem 21, 783



