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Abstract: Gloeosporone, a germination self-inhibitor from Colletotrichum qloeosporioides, has 

the constitution 4, as deduced from IR, 13C and 'H NMR, and MS data. 

Conidia of Colletotrichum qloeosporioides (Penz.) Sacc. f. sp. jussiaea germinate poorly when 

sown in dense concentrations compared to diluted conidia. Aqueous exudates from dense conidial 

suspensions inhibit the germination of diluted conidia. Evaporation of such exudates, extrac- 

tion with CHC13, and crystallization from hexane provides a pure metabolite, mp.108-llO°C, 

which has the same germination inhibiting effect, 2) We propose gloeosporone as the trivial 

name for this self-inhibitor. 3) 

IR spectra show the presence of OH (3570, 3410 cm-'), saturated ketone (1710), and y- 

lactone functionality (1770). 13C NMR confirms the presence of the two C=O's (209.0 and 174.4 

ppm), and also shows that the molecule contains no additional unsaturation, but has one ketal 

or hemiketal carbon (99.0), two saturated -bH-0 carbons (74.4 and 73.5), 12 non-oxygenated 

CH2's (40.4-21.2),and one CH3 group (14.0). The non-isotopic ion of highest m/z in the high- 

resolution EI mass spectrum is C18H2804+ (m/z 308.1989), and 309 is also the highest m/z ion 

in the CH4 CI MS. 4) Yet gloeosporone itself cannot be C18H2804 because (a) the EI spectrum 

shows a C13H,g05 ion (m/z 255.1225) and (b) the oxygen functions revealed above demand at 

least 5 oxygen ztoms. 5) A molecular formula of C18H3005 thus becomes evident, the unseen 

molecular ion fragmenting (among other paths) by loss of H20 to m/z 308 and by loss of C5Hll 

to m/z 255. 637) 

1 
H NMR (90, 300, and 500 MHz with appropriate spin-decoupling) identifies the -hH-O- en- 

vironments as -CH2-CH(O-)-Cl$-Z (H at 4.43, z at 2.04 and 2.73 ppm; JHH 6.2 and 8.3, JHH 
- - 
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-18.7, Jm 1.8 and 9.5 Hz) and -CH~CH(O-)-CH2- (H at 5.06 ppm; JHH 2.8, 5.7, 7.7, and 8.8 Hz), 

where Z is carbon bearing no hydrogen (either a C=O or the -O-C-O-), and also shows the pre- 

sence of a Z-CH2-CH2-Z system (2.44, 2.35, 2.27, 2.10 ppm; 3 
gem 

's -14.8, -14.1 Hz; Jvic's 

3.7, 8.4, 3.4, 8.8 Hz). Only these three Z-CH2's are attached to deshielding carbon (C=O or 

O-C-O), since all other 'H resonances are upfield of 1.7 ppm. The CH3 is on a CH2 (t at 0.88 

ppm). 

If the Z’s flanking -CH2CH2- were both C=O (-C(=O)CH2CH2C(=O)O-), gloeosporone could not 

be a y-lactone; therefore that segment is 

terminus of -CH2CH(O-)CH2-. 8, 

-0-C(O-)CH2CH2C(=O)- and the other C=O is the Z 

Upon addition of DMSO-d6 to the CDC13 300 MHz 'H NMR solution, 

a broad 3.5 ppm resonance is replaced by a new sharp 5.37 ppm singlet which disappears upon 

addition of D20. This must be the OH, which is therefore tertiary and part of O-C-O rather 

than a -LH-0. Hence the molecule contains HO-b(O-)CH2CH2C(=O)- (called C=O A below), 

-CH2CH(O-)CH2C(=O)- (C=O B), and -CH2CH(O-)CH2-, but only five oxygens. Consequently one of 

the disubstituted oxygens is duplicated in these three substructures (i.e., an ether is pre- 

sent) and the other is the lactonic C(=O)e-. Carbonyl B cannot be the lactone, because its 

y-carbon carries no oxygen. Accordingly, B is the ketone and A the lactone. But for A to be 

the lactone it must connect to the ketal carbon; this reduces the oxygenated moieties of 

gloeosporone to 1 and 2: 

2 

No non-protonated carbons remain, but the absence of additional 'H resonance below 

1.7 ppm prohibits the C=O ofL from holding a second CH2. Thus 1 and 2 are joined as 2. This 

clarifies the existence of a stable y-lactol; such tautomeric cyclization of a y,d-diketo 

acid would not be surprising, with formation of the b-keto-y-lactol rather than the y-keto- 

Glactol being the anticipated result. 9) Partial structure 3 also explains facile loss of - 

H20 in CI as well as EI MS (OH-protonated 2 should eject H20 much more readily than a simple 

ROH2+), and the unusually low-field resonance of the DMSO-complexed OH. 10) 

Partial structure 3 needs but six CH2's and the terminal CH3 for completion. The keys - 

to their location are in the MS. Ions from loss of C5Hll are present, but those from loss of 

C4Hg or C6H13 are not. Evidently a (CH2)4CH3 segment is attached to a point of preferential 
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fragmentation, which must be ct to the ether oxygen of 3, with the three remaining CH2's 

bridging the other two open positions of 2 to form either 4 or-i. 

4 

CF 0 

H 
0 

0 ‘0 

The presence of several series of large hydrocarbon 

10% relative intensity), eliminates 5, which could beget 

the constitution 4 is assigned to gloeosporone, with the 

undefined. 

5 

ions, up to C13H24 (m/z 180.1873, 

nothing above C7 hydrocarbons. Thus 

relative and absolute configurations 

A few additional points merit note here, even though their full discussion must be de- 

ferred to a full paper. First, reasonable mechanisms can be proposed for conversion of 4 to 

all of the 27 prominent ions which appear in the high-resolution EI MS. The most revealing 

are C4HS03+, the base peak, (probably an ion with structure 1); C4H704+ (41%), which shows 

the contiguity of four of the five oxygens; and the C13H24+ hydrocarbon ion mentioned above. 

Second, although to our knowledge the oxacane ring is unique among presently-known natural 

products, the oxygenation pattern of 4 is biogenetically unexceptional. Only the ketal carbon 

(C-4) is an oxidized site not directly compatible with a polyketide progenitor, It is even 

more amusing to note that a position corresponding to C-4 is exactly the one and only point 

of "extra" oxygenation in several macrodiolides , such as colletodiol, 11) produced by different 

Colletwtrichum species, 
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