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The fungus Ceratocytis minor (Hedge.) Junt is gererally
introduced into the phloem and xylem of southern pine
trees during attack by the southern pinc bectle Dendro-
tonus frontalis Zimmcrman, and development of C.
minor in the xylem is considercd 19 be central 1o the
death of bectle-attacked trees [1] There arc close
parallels in both the causc and symploms of this discase
to those of thc Dutch Elm discasc in which bark beetles
introduce the fungus Ceratocystis wilmi (Buism) C.
Morcau, into the xylem of Elms {2, 3]). Claydon et al.
[4] showed that phenolic C-10 acids or their dihydro-
isocoumarin tautomers were produced in highest yields
by the most virulent strains of C. ulmi and compounds
of the isocoumarin class arc known for their biological
activity on plant growth [5-8]. The similaritics in these
two important treec disecases prompled us to cxuminc
the phenolic metabolitcs of C. minor.

3 major phenolic metabolites of C. minor grown on

malt extract were indicated by PC and TLC of EtOAc
extracts of culture hitrates. The spectral properties of
the major phenolic compound 1 indicated a 6,8-dihy-
droxy-hydroxymeth-y-lisocoumarin. The vinyl proton
(66.83, 1H, s) appeared further down-field than that
reported for 3-Me substituted isocoumarins [5-10].
This shift would be expccted because of the hydroxy-
methyl group (cf 36.6 for the a-vinyl proton of trans-
cinnamyl alcohol with 6.36 for trans-isocugenol models
[11]). The PMR shift for the vinyl proton supporis a
3-hydroxymethyl substitution since a vinyl proton
adjacent to the lactone would be expected to be much
further down-field (cf §7.75 for vinylacetate {12]). Based
on the above cvidence, we have concluded that [ is a
new isocoumarin 6,8-dihydroxy-3-hydroxymcthyl-1H.
2-benzopyran-1-one.

Compound 2 occurred in much smaller quantities
than 1. Comparison of mp and spectral properties of 2
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withireported data [5, 10] indicated that it was the iso-

covmarin 6~8~dxhydroxy-3-methyl LH-2-benzopyran-1:

one, Th}s compound is'also.a.metabolite of C. fimbriata
15137, whcre it also occurs in small pro-
ith ;major amounts of -8-hydroxy-6-
methoxy-3- mg;hfyhsocoamann [9]). The‘closely related
3-methyl- 368~tnhydroxy~34-d1hydrmsocoumarm is a
mietabolite: of C ulmz [4] as well as a number of other
fungi. R
-Compound . ‘was+ 1dcnuﬁed as scytalone (3,6,8-
trﬂwdroxy-B 4-d1hydro-ﬁ"l—l)—napthalenonc) by com-
parison of its mp and-spectral propertics with data
reporied for-the a-tetralone found as a metabolite of =
Scytalidium sp. fungus f14). No species of Ceratocystis
-has previously been:found to produce . z-tetralonecs.
Mixtures of a-tetralones:and isocoumarins‘are, however,
produced by Pyricularig oryzae Cavara [7]. The same
-metabolites were produeed by C. minor grown on @
defined ‘medium although in lower yields. Thesc. com-
pounds were not found:hen sterile malt extract solu-
‘tiens were incubated: uﬁﬁer comparablc gpndmons
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lR spectra wcte mcasusedas KBr discs. PLCiwas performed
on 6,75 mm Si gel7GF and compounds wcre cluted with MeOH.
: Analyhcal and. prepanmve PC were conducted on Whatman
“Ne. 1 and 3. PMR $pectraswere recorded on a 60MHz instru-
ment in Me,CO-d; with~TMS as an internal standard. High
resolution MS was donc by the High Rcsolution' MS Labora-
- tory. Florida State Um\ers}ty Tallahassee. Isolates of C. minor
were grown on malt extraciand the defined medium described
tin ref. 4] Cultures \\ctc‘hgrycstcd when the pH had incrcascd
to 5.5 and- residual reducing sugars were low (normally 3-4
~weeks on malt extract). Filtrates were saturated -with - NuCl,
and extracted with CHCl Jollowed by E1QAc. -

- 8.5-Dihydroxy -3 - h)drox;methy! <JH -2 benzopyran: 1 - one.

{Compound 1). PC R, values of 0:78 in n-BuOH-HOAc-H,0
(6:1:2) and 047in 6,_,, HOAc. I absorbed UV Jight aficr
exposure to NH, vapour;:gave a weak blue coloration with
FeCl, K, Fe(CN)g..and a yeHow—orange color with diazotized
“sulfanific acid which slowly turned to a dark tan after back-
spraying with base. 1 was isolated by PLC (diisopro ether-
HCO;H-H,0 (90:7:3) R] 0:7) and PC (6% HOAc). h was
crysmllm:d from Mec,CQ to'give needles (mp 220-225° decomp.).
The UV (4,,,, MEGH 236, 245, 277, 290, 329; MeOH + NaOAc
244, 254, 275sh, 309, 334; and McOH + NaO}l 244, 254, 306,
336, 354 nm)-and IR (v,;:.3400, 3260br, 2950w, 1695, 1660,
“1630s cm™ ) spectra sugg(sted a 68-dihydroxyisoconmarin
[5. 9]. High resolution-MS showed C,oHO4 (M?, 65 %, found
2080366, requires 20803713 and fragmentation to. CoH,O,
(79%,"M*—CH,0H), CsH,0, 20%. M*—CH,QH, —CO),
and C,H,0,(100%. M * —CH,0H,—CO,—CO). PMR showed
4114 (1H, 5. H bonded OM), 6.63 (1H,s, C-4), 6.5-6.4 (2H, dd,
J = 2.5 Hz, C-5 and C-7) aad 4.35 (2H, s, C-9).

6.8- I)ah)drotr.?-melh) I-1H-2-benzopyran-1-one 2. 'PC R,
values of 0.85 in n-BuOH-HOAc-H,0 (6:1:2) and 0.41 in 6‘
‘HOAc. It absorbed UV light aficr exposure to NH; vapour.
gave a wcak blie coloration with FeCly-K,Fe(CN), and a
-yeliow-orange color with diazotized sulfanilic acid which
“faded to a light tan after back-spraying with basc. 1t was iso-

‘lated by PLC (CHCl-Me,CO: (9:1), R, 0.75) and PC (6%
.HOAGc). Afer a second punﬁcahon by PLC, - was crystallized
Arom Et,O-hexane to give small prisms (mp 240-250° decomp.).

UV spectra indicated a 68-d|hydroxylso_eoumsnn. High reso-
lution' MS showed C,gH,O, (M*. 100%, found 1920422,
requires 192.6422), and fragmentanon to CoH,04 (12% M*
—Me), C4H 0, (9% M* —Me:. —CO)-and C,H,0, (55%.
—Me, —CO, —CQ). lnsuﬂ'lclcnt amounts were isolated for
PMR.

3.6.8-Trikydroxy-3.4-dih ydro-l( 2H)-naphthalenone (3). Bright-
ycllow fluorescent compound on PC at R, valucs of 0.77
in n-BuOH-HOAc-H,0 (6:1:2) and 0.63 m 6", HOAc. It
gave a weak violet-blue reaction with FeCl 3-K,;Ke(CN); and o

_strong yellow-orange color with diazotized sulfanilic acid after

hack spraying with basc. 1t was isolated by PLC (diisopro
ether-HCO,H-H,0 (90:7:3), R, 0.57) two to 3 times, after
which crystals were formed on cvaporation of an EtOAc soln.
Recrystallization from Et,O-petrol gave needles (mp 160-162°
decomp.). The UV and IR spectra indicated an a-tetralone [7,
14 High resolution MS showed C, H,,0, (M*, 100%.
found 194.057, requires 194.0578), -and fragmentation to-
C,oH;0; (86% M* —H,0), C,H,O, (847 M* —H,0,
—C,H)), C,H,0, (21% M*, —H,0, —CO) and C;H,0,
(20%. M*, —H,0, —C,H,, —CO). The PMR spectrum was
|dent|cal with data reported for scytalone in ref: [14]

Acknowledgements—-—'-'l'heraulhors arc . indebted to Dr. S. ).
Barras, USDA Forcst. Service, Southern ‘Forest® Expt. Sta.
Pineville, LA.. for assistance in establishment of cultures of
C. minor, to Dr. J..-W. Rowe, Forest Products Laboratory,
USDA Foresi Service, Madison, WL, for PMR spectra. to Dr.
J.. M. Brand, Dept. of Microbiology, University of lowa, Jowa
City, lowa for MS. The work herein reported was funded in
part by a USDA-sponsored program cntitled ‘The Expanded
Southemn Pinc'Beetlc Research and Applications Program”.

~ REFERENCES

1. Basham, H. G. (1970) Phytopathol. 60, 750.

2. Feldman, A. W,, Caroselli, N. E. and Howard, F. L. (1950)
Phytopathol. 40, 341.

3. Landis, W. R. and Hart, J: H. (1972) Phytopathol. 62, 909.

4. Claydon; N,, Grove, J. F. and Hosken, M. (1974) Phym-
chemistry 13, 2567.

S. Kamdea, K., Aoki. H, Tanaka, H. and Namiki, M. (1973)
Agri. Biol. Chem. (Japan) 37, 2137.

6. Hardegger, E., Rieder, W., Walser, A. and Kuglcr F. (1966)
Helv. Chim. Acta 49, 1283.

7. lwasaki, S, Muro, H,, Sasaki, K., Nozoe, S, Okuda, S. and
Sato, Z (1973) Tetrahedron Letters 37, 3537.

8. Sassa, T. Aoki, H, Namiki M. and Munakata, K. (1968)
Agric. Biol. Chem. (Japan) 32, 1432,
9. Stoessl, A. (1969) Biochem. Biophys. Res. Commun. 35, 186.

10. Curtis, R. F., Harries, P. C. and Hassall, C. H. (1964 J.
Chem. Soc. (C), 5382.

11. Ludwig, C. H. (1971) Magnetic Resenance Spectra in
Lignins (Sarkanen K. V. and Ludwig. C. H., eds) p. 320.
Wiley Interscience, New York. .

12. Syzmanski, H. A. and Yelin, R. E. (1968) NMR Band lland-
book, p. 359. IF]/Plenum, New York.

13. Curtis, R. F. (1968) Experimentia 24, 1187.

14. Findlay, J. A. and Kwan, D. (1973) Can. J. Chem. S1, 1617,



