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Abstract-The structure of pyrenocme C, a new metabohte isolated from onion pmk root fungus, Pyrenochaeta 
terrestns (Hansen) has been elucidated as (f)-(2’E)-5-(1’-hydroxybut-2’-enyl)-4-methoxy-6-methyl-2-p~one by 
spectroscopic methods and chemical correlation with pyrenocme A 

Previous reports on phytotoxms produced by the onion lsolataon Pyrenocmes A (3)and C (1) (30and 9 mg resmvely 
pink root fungus, Pyrenochaeta terrestns, have described per liter) were isolated from filtrates of P terrestns grown for 10 
the structures of pyrenochaetrc acids A, B and C, and days at 28” and shaken at 175 rpm m potato-dextrose broth 
pyrenocme A and B Cl-33 The structure of pyrenocme A conslstmg of glucose (20 g), KNOs (2 5 g), KH3P0, (10 g), and 
(3) has been estabhshed by X-ray diffraction analysis [2] the broth of potato (30 g per hter of growth mednun) Culture 
Pyrenocme A IS identical to cltreopyrone from Pendwn filtrates were extracted with EtOAc and the extract dned m vacua 
atreo-ude [4] The structure determination of a new The residue was redissolved m C6Hb and appbed to a sll~ca gel 
metabohte from P terrestrm, pyrenocme C (l),constitutes 
the subject of the present commurucatlon Details of the 
blolog& actlvlty and the role of this metabohte ~111 be 
provided elsewhere However, prehnunary expenments 
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suggest the pyrenocme C 1s only weakly phytotoxlc 
The ‘H and “CNMR spectra of pyrenocme C (1) 

[CllH1404(MS)] mdlcated close structural resemblance 
with pyrenocme A (3) except for having a (2’E)-l’- 
hydroxybut-Y-enyl substltuent rather than a (2’E)-but-2’- 
enoyl group attached to the 2-pyrone moiety The spectra 
did not, however, unambiguously dlstmgulsh between 
two possible substltutlon patterns, 5-(l’-hydroxybut- 
2’-enyl)-6-methyl or S-methyl-6-(1’-hydroxybut-2’-enyl) 
This ambiguity was resolved by selective hydrogenation 
of the butenyl double bond m pyrenocme C to a dlhydro 
denvattve which was mdistmgulshable from 2’,3’-dlhy- 
dropyrenocme C (2) prepared from pyrenocme A by 
sodium borohydrlde reduction m ethyl acetate Addition 
of (S)-( + )-2,2,2-tnfluoro-l-(9-anthryl)e.thanol [S, 61 to 
the NMR solutions induced spectral nonequivalence of 
the dmstereolsomerlc solvates revealing that both reduc- 
tion products were racemtc Thus, together with a negh- 
gble optical rotation ([a]&’ + 0 3”), suggests that py- 
renocme C IS racemlc and, thus, its structure IS (k)-(2’Q 
5-(l’-hydroxybut-2’-enyl)-4-methoxy-6-methyl-2-pyrone 

Attempts to convert pyrenocme A to pyrenocme C, or 
ulce uersa, employmg various oxldatlve [7,8] and reduc- 
tive [9, lo] methods faded 
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Mps uncorr , TLC and prep TLC slhca gel (‘Baker’ L25OF) 
usmg Et,0 as solvent, unless otherwrse specdied, GLC glass 
column (1 m x 3 mm) packed with 10% SE-34 column temp 
175”, ‘H NMR (300 MHz) and “C NMR (75 MHz) CDCls, 
TMS as mt standard 
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column whrch was eluted stepwtse unth increasing proportions of 
EtOAc m C6Hb and monitored by TLC Pyrenocme A was 
recrystallized from Et,0 Fractions contammg pyrenocme C 
were subJected to prep TLC twice, first with Et@EtOH (50 1) 
and then with EtOAc-hexane (17 3) Recrystalhzatlon from 
Et,0 yielded pyrenocme C as colourless needles 

Pyrenocme C (1) Mp 81>82 o”, [a]‘” +0 3” (589 nm), + 0 5” 
(578 nm), +0 8” (546 nm), + 2 8” (436 nm), +40” (365 nm) 
(CHCI,, c 0 37), R, 03, UV IIgH nm (log s) 284 (3 9), 
IR vkcm- ’ 3410, 1700-1720 (broad absorption band), 1640, 
1563,1456,1405,1250,1078, EIMS 70 eV m/r (rel mt ) 2100893 
[talc for CllH1.,04 21008923 (21), 195 (20), 177 (20), 169 (21), 
167 (lOO), 69 (32), 59 (23), 13C NMR 617 6 (q, C-4’), 17 8 (q, C-6 
Me), 56 2 (q, OMe), 68 6 (d, C-l’), 88 7 (d, C-3), 112 5 (s, C-5), 127 6 
(d, C-2’ or C-3’), 131 1 (d, C-2’ or C-3’), 159 5 (s, C-6), 163 8 (s, C- 
2), 1700 (s, C-4), assignments were based on the ‘H coupled 
spectrum, selective ‘H decoupling expenments, and values gven 
in ref [2] for pyrenocme A and B ‘H NMR 6171 (3H, d, J 
=55Hz),231(3H,s),264(OH,d,J=82Hz),386(3H,s),515 
(lH, t, J = ca 7 Hz), 5 50 (lH, s), 5 6-5 8 (2H, m), the multlplet at 
65 6-5 8 constituted the AB-moiety of an ABMXl spin system as 
Judged from spm decoupling expenments Irradiation at 6 1 71 
and 5 15, respectively, resolved the AB-pattern at 65 66 (H-3’) 
and 5 74 (H-2’) wdh J,, = 15 4 Hz. On lrradlatlon at 6 5 68 the 
doublet at Sl 71 collapsed to a singlet 

2’,3’-DlhydropyrenocIne C (2) Imtlal nucroscale expenments 
revealed that hydrogenation had to be performed for a short 
penod of time only to avoid saturation of the 5,6 double bond 
Pyrenocme C (3 5 mg) m EtOAc (2 5 ml) was hydrogenated for 
55 set at atmosphenc pres and ambient temp m the presence of 
5 % W-C (1 3 mg) The mixture was filtered, and the residue 
obtained after evaporation of the solvent examined by ‘H NMR 
which revealed the presence of 2’,3’dlhydropyrenocme C and 
pyrenocme C m a 1 2 ratio The rmxture was subJected to two 
more hydrogenations [a EtOAc (2 ml), 5 % WC (1 8 mg), 
90 set, b EtOAc (2 ml), 5 % PdC (19 mg), 60 set] which gave 
2’,3’dlhydropyrenocme C and pyrenocme C m the ratios 4 1 and 
94 6, respectively The final product nuxture was subJected to 
prep TLC fumlshmg 2 8 mg (80%) 2’,3’-dlhydropyrenocme C 
R, 0 3, UV leH nm 283, EIMS 70 eV m/z (rel mt ) 212 [M]’ 
(8), 169, (73), 151 (8), 127 (57), 95 (12),69 (14), 55 (10x43 (100),41 
(23), ‘%NMR 6138, 178, 194, 392, 562, 686, 890, 1130, 
158 9, 163 8, 1704, ‘H NMR 6095 (3H, t, J = 7 3 Hz), 12-l 5 
(2H, m), 155-l 95 (2H, m), 2 30 (3H, s), 2 45 (OH), 3 87 (3H, s), 
465 (lH, I, J = ca 7 Hz), 5 51 (lH, s) 

2’,3’-Dzhydropyrenocme C from pyrenocme A Initial reductions 
of pyrenocme A with NaBH4 m MeOH led to mixtures of 
products Including 2’,3’-dlhydropyrenocme C and dlastereo- 
isomers of 2’,3’,5,6_tetrahydropyrenocme C NaBHa (12 mg) was 

added to a soh~ of pyrenocme A (10 9 mg) m EtOAc (3 ml) at 
room temp The reduction was momtored by TLC Addmonal 
NaBH* (25 and 30 mg) was added after 30 and 65 mm After one 
hr most of the pyrenocme A (R, 0 5) had been converted to an 
mtermtite (R, 055, presumably 2’,3’dlhydropyrenocme A) 
which durmg the followmg 2 hr was reduced to 2’,3’dlhydropy- 
renocme C Hz0 (1 ml) was added to the reactlon mixture 
followed by extraction with EtOAc (30 ml) The extract was dned 
(Na$O,) and the solvent removed In uacuo The product was 
puni% by prep TLC gwmg 5 mg (45 yd 2’,3’dthydropyrenocme 
C which cochromatographed [TLC, GC (R, 8 3 mm)] with 2’,3’- 
dlhydropyrenocme C prepared from pyrenocme C The UV, 
mass, ‘H NMR and 13C NMR spectra agreed with those of 2’,3’- 
dlhydropyrenocme C denved from pyrenocme C Nlwa et al [4] 
has previously reduced cltreopyrone to 2’,3’dlhydropyrenocme 
C employing NaBH4 in THF 

Chwal pwty of 2’,3’-drhydropyrenocme C Portions of (S)-( + )- 
2,2,2-tnfluoro-1-(9-anthryl)-ethanol were successtvely added to 
the NMR solns of 2’,3’dlhydropyrenocme C denved from 
pyrenocme A and C, respectively, until complete nonequivalence 
of the signals representing C-6 Me, OMe and H-3 were obtained 
(6-15 1 choral solvatmg agent substrate ratlo) Both compounds 
revealed double sets of stgnals which were of equal mtensltles 
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