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Abstract-The structure of suItWine, a novel protoilludctte norscaquiterpcne isolated from a culture of Lowiiia sulcata, 
has been assigned on the basis of a detailed study of its ‘H NMR and “C NMR spectra and chemical evidence. The 
relative configuration was deducxd from the observed ’ H-{ 1 H) nuclear Overhauser effects (NOES) and from the values 
of ‘H-‘H coupling constants. The application of the excitoa chirality method on the dibenzoate permitted 
establishment of the absolute configuration of sulcatine as 2$3R,7S,8$9R. 

INTltODUCTION 

As a part of our studies on secondary fungal metabolites, 
we have screened during the last few years a number of 
strains belonging lo the Basidiomycetes [ 141. Species of 
this class has proved a rich source of new sesquiterpenoids 
possessing antibacterial activity. In particular a number of 
new biogenetically related compounds with the proto- 
illudane skeleton have been isolated from Armillaria 
mellea [ 1,5] and Chcybe spp. 123. 

The investigation of the crystalline material produced 
in pure culture by Luurilia sulcata (Burt) Pouzar, a rare 
basidiomycetous fungus occurring in Norwegian woods, 
permitted the isolation of a new norsesquiterpene for 
which the name sulcatine was proposed. This compound, 
which possesses a weak antibacterial activity, was isolated 
from dried mycelium obtained by cultivation in stationary 
liquid cultures with malt-extract solution as medium. Its 
structure, As-norprotoilluden-7.8401, was deduced from 
a detailed study of its ‘H NMR and ‘%I NMR spectra. 

RESULTS AND DJSCUSSION 

The molecular formula, ClbHz202, of sulcatine (1) 
mp 15s160”, [a]2d) - 61.3” (c 2.4; CHQ was established 
by elemental analysis and by means of high-resonance 
mass spectrometry. Additionally the mass spectrum of the 
acetylated derivative (2) indicated the presence of two 
hydroxyl groups. 

The ‘%I NMR spectrum of sukatine (1) showed 14 
carbon atom resonances. Two signals were indicative of 

l Part XVIII in the series %x&at-y Mould Mctabolitcs”. For 
part XVII see Asaante, G. and Nasini, G. (1987) Phytochemisrry 
26,703. 

*The numbering system is that used for the protoilludane 
skeleton [6]. 

the presence of a trisubstituted double bond (C-5 and C- 
6). while 12 resonances were attributed to three methyl 
(C12, C-13 and C-14X three methylene (C-l, C-4 and C- 
IO), four methine (C-2, C-7, C-8 and C-9), two of them 
oxygen-bearing and two qua&nary (C-3 and C-l 1) sp’- 
hybridti carbon atoms. Chemical shift criteria and the 
anaiyais of ‘H-‘)C coupling constants in the fully ‘H- 
coupkd “CNMR spectrum, in conjunction with low- 
power specific ‘H decouplings which enabled us 10 
correlate ‘H and “C resonances, permitted their assign- 
ment (Tabk 1). 

The ‘HNMR spectrum contained three broadened 
singlets at 61.18, 1.10, and 0.94 which were assigned to 
tertiary methyl groups. The remainder of the spectrum 
exhibited extensive fine structure. First order analysis of 
these multiples yielded the chemical shifts and the coup 
ling constants (Table 2) which permitted, in conjuriction 
with 13C NMR spectral data, the fragments (5) and (6) to 
be corlstitllted. 

The chemical shift values and the magnitude of the 
geminal and vicinal coupling constants possessed by Hz-l, 
H-2, H-7, H-8, H-9 and Hz-lo, as corroborated by 
extensive homonuclau decoupling experiments, led to the 
constitution of fragment 5. In fact the characteristic 
downfield shift experienced by H-7 and H-8 of the 

OR 

1 R-H 
2 R - WMe 

3 R - QlPh 
4 R - Ii; S.6-dIhydro 
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Table I. “CNMR spectral data of sulcatim I (75.47 MHx, 
CDcI3) 

C C 

1 42.69 t (128). 8 79.12 d (143) 
2 46.81 d (129) 9 44.14 d (128) 
3 44.437 s 10 46.95 t (128) 
4 45.46 I(139) 11 39.62t s 
5 129.81 d (172) 12 23.01 q (126) 
6 154.38 

sl (145) 
13 26.78 4 (125) 

7 71.13 14 29.26 Q (125) 

l Vahks in parentheses are directly bonded (‘JCH )coupling 
constants in Hz. 

tAssignments may he interchanged. 

S 6 

l Due to thccompkxity of this spectrum a detailed analysis was 
not performed. 

diacetate 2 relative to the corresponding proton in 
sulcatine (1) (As1.17 and 1.61 ppm) placed the hydroxy 
groups at C-7 and C-8. Moreover the additional small 
coupling of 2.1 Hz between H-l/l and H-1Ofl suggested 
that the corresponding carbon atoms are linked to the 
quaternary C-l 1 to form the cyclopentane ring C, as 
appreciable four-bond coupling is observed along a W- 
type path in related saturated systems [l, 73. 

The presence of a cyclobutene moiety (6) was inferred 
from the “CNMR data. In fact the magnitude of the 
directly bonded 13C-‘H coupling constants (‘J&of 172 
and 139 Hz observed for the resonances at 6 129.8 1 and 
45.46, which have been correlated with the vinylic proton 
at 66.04 (H-S) and the methylene protons at 62.21 and 
2.12 (H,-4), is diagnostic for proton-bearing cyclobutene 
carbon atoms [8]. In addition, the value of the couplings 
between H-S and Hz4 is in agreement with a vicinal 
position of these protons [83. The location of the HJ-12 at 
C-3 followed from the W-type long-range coupling 
between HJ-12 and H+?. 

Evidence for the linkage of C-6 with C-7 was provided 
by the allylic coupling between H-S and H-7 
(‘J = 0.9 Hz) and the homoallylic couplings between Hz- 
4 and H-7 (5J = 1.1 and 2.1 Hz). Further support of this 
structural assignment came from the ‘H NMR spectrum 
of the compound 4, obtained by reduction of sulcatine (1) 
with Pd 10 y0 on RaS04, in which H-7 presented a vicinal 
coupling (J = ca 8 Hz) with the newly formed H-6.. The 
mode of linkage of the two remaining methyl groups at C- 
11 followed from the long-range couplings observed 
between H,-13 and H-la and H-IOa, and between H,-14 
and H-lj.?and H-lob. Finally the linkage between C-2 and 

Tabk 2. ‘HNMR spectral data of compounds 1-3 (300.13 MN& CD& TMS as internal 
standard) 

H I 2 3 J 1 (Hz) 2 (Hz)* 

la 1.32 
1s 1.44 
2 2.37 
4a 2.21 
48 2.12 
5 6.04 
7 3.98 
8 3.69 
9 2.10 
1Oa 1.16 
10s 1.78 
12 1.18 
13 0.94 
14 1.10 
7-OR 2.35 
8-OR 2.35 

1.36 (1.41)t 1.45 
1.45 (1.49) 1.51 
2.40 (2.48) 2.54 
2.23 (2.20) 2.28 
214 (2.18) 2.23 
6.07 (6.03) 6.22 
5.15 (5.11) 5.50 
5.30 (5.31) 5.81 
2.28 (2.35) 2.54 
1.17 (1.17) 1.33 
1.55 (1.57) 1.64 
1.21 (1.21) 1.31 
0.92 (0.95) 0.96 
1.07 (1.07) 1.09 
2.03 (1.99)s 7.3-8.1 
2.03 (1.96)$ 7.3-81. 

l Cdupting constants obtained in acetone-d,. 
t Values in parcnthcsss are chemical shifts in acetone-d,. 
$ Assignments may he interchanged. 
na., Not assigned. 

ws 12.4 12.4 
Ia) 11.5 11.2 
1413 0.7 0.7 
t/7,2 7.8 7.8 
was 2.1 2.1 
18.14 co 0.2 co 0.2 
29 11.5 11.8 
6.48 13.4 13.5 
4a,5 0.9 1.0 
4K7 1.1 1.3 
4895 1.1 1.2 
4897 2.1 2.0 
48~2 0.5 na. 
597 0.9 Cal 
788 8.4 9.0 
8.9 11.3 11.4 
8.10~ co 0.2 na. 
9,1&l 10.3 10.3 
9.10s 7.5 7.4 
lOxJOB 12.3 12.6 
lOaJ3 0.8 0.8 
1og.14 co 0.2 co 0.2 





1742 A. ARNONE et al. 

Ack~~le&eme~~~Wc are indebted to his E. Di Modugno for 
skilful tohical aa&anLx. 

REFERENCES 

1. Amonc, A. Gudillo, R. and Nasini, G. (1986) Pkyrochrmiatry 
u. 471. 

2. Amonc, A., Cardillo. R. and Nasini, G. (1985) Int. 
: ~ppmium on Organic Chemistry of Medicinal Nat. Prod., 

shanghai, B-033. 
3. Donnelly, D. M. X.. O’Reilly. J.. Polonsky. J. and Van Eijk, 

G. W. (1982) Tetrahrdroa Letters 23, 5451. 

4. Van Eijk, G. W, Rocijmans, H. J. and Vuwicl, P. E. J. (1984) 
Exp. Mycal. 8,273. 

5. Donnelly. D. M. X, Covcney, D. J. and Polonsky. J. (1985) 
Tetrahedron Letters 26, 5343. 

6. Aya. W. A. and Brownc, L. M. (1981) Tetrahedron 37.2199. 
7. Stcrnbcll, S. (1969) Qwt. Reo. 23,236. 
8. Hill, E. A..and Robert& J. D. (1967) J. Am. Chem. Sot. 89. 

2047. 
9. Harada, N. and Nakanih, K. (1983) in Circular Dichroic 

Spcrroscopy. Oxford University Prw, Oxford. 
10. Roberts, J. S. and Bryson, I. (1984) Nat. Prod. Rep. 105. 
11. Stalpers. J. A. (1980) Taxon 29.289. 


