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Abstract 

Three new sesquiterpene alcohols with africanane skeleton - leptographiol (l), isoleptographiol 

(L), and isoafricanol (3) - have been isolated from Leptographium lundbergii Lag. et Mel.. Their 

structures and configurations were elucidated by spectroscopic methods, in particular by nuclear 

Overhauser enhancement difference ‘H NHR spectra and by two-dimensional ‘H/lH- and 13C/‘H- 

chemical shift correlation. The biosynthetic origin of 1 - 3 is briefly discussed. _ 

Introduction 

Leptographium lundbergi i Lag. et helin is a sapwood staining ascomycete fungus causing a dark, 

blue discolouration of the infected wood. The fungus is mainly found on pine logs and lumbers in 

North and West Europe. Spores are distributed by insects or air. The taxonanic disposition of 

Leptographium is not generally agreed upon 
1 ; a differentiation from the related genus 

Ceratocystis is accomplished by a morphologically distinct imperfect stage. Chemosystematic 

investigations have shown that many species of these two asccmycete genera produce volatile 

terpenes 
2-4 . From the steam distillates of the newly investigated species, L. lundbergii, 

grown on a synthetic liquid culture medium. three new tricyclic sesquiterpene alcohols have been 

isolated which are described here for the first time as natural products. 

Results 

Leptographiun lundbergii Ha 2/82 was isolated from timber logs in Friedrichsruh near Hamburg/FRG. 

As major components, three compounds of the composition C H 
15 26 

0 were isolated from its cultures. 

Their IR spectra revealed an absorption of a hydroxyl group and their 13C NMR spectra showed no 

resonances of sp2-carbons, thus indicating tricyclic sesquiterpene alcohols. Each of the three 

compounds showed three ‘H NWR resonances between 0.66 and 0.12, SO a triply substituted cyclo- 

propane moiety was likely to be present in all of them. These results were the first hint of three 

isomeric alcohols all having similar carbon skeletons. 

The results of ‘Ii decoupling experiments on the main canpound 1 and the signal multiplici- 

ties in the l3 C NMR spectrum led to the africanane skeleton 5 7 . Startrng from the cyclopropyl 

proton signals, the protons at C-5. C-7, and C-8 could be assigned via hrxnonuclear double resooan- 

ce or 2D chemical shift correlation (“COSY”). 58-H showed a long range coupling to 78-H of 2.3 Hz, 

requiring the intervening dihedral angles to be both close to 180°. This points to a trans-fused 

cyclopentane ring because the cis-configuration does not permit such an arrangement. 

The characteristic chemical shifts and the SFORD multiplicities allowed the assignments of C-2, 

C-4, C-6. and C-9 whereas C-3. C-5 and C-7 could be identified through ZD 13C/‘H shift correlation 

vla ‘J CH uslng known proton assignments. 13 1 C/ H shift correlation via nJCH(n - 2 or 3). optlmlzed 

for couplings of 6 Hz. revealed the remaining assignments. Thus, the methyl singlet at 6, - 0.562 

gave cross-peaks with the C-2 and C-3 resonances and had therefore to be attributed to 12-H. The 

methyl singlet at lH- 1.250 correlated with the peaks at dc - 48.15 (c-8) and 41.55 (C-10). so it 
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UBLE 1: NflR chemical shifts and couol&ug constants of 1 - 4 (in CDC13) 

lH NI4R (400.1 MHz) 

1 2 2 

lo-H m 1.61 ddd 1.31 m 1.74 

3.x-H dd 0.213 dd 0.17 dd 0.121 

3%-H dd 0.525 dd 0.53 dd 0.388 

4%-H dddd 0.454 dddd 0.47 dddd 0.663 

5o-H dd 1.092 dd 1.03 dd 1.264 

5%-H ddd 1.795 ddd 1.80 ddd 1.670 

7c-H dd 1.097 dd 0.92 dd 1.462 

7%-H ddd 1.437 ddd 1.52 d 1.534 

0%-H m 1.65 ddd 1.87 

913-H ddq 1,564 

lOa-H m 1.85 m 1.61f0.04 m 1.37 

106-H to m 1.69kO.02 m 1.7 

11,x-H m 1.53~0.01 m 1.84 

118-H 1.50 m 1.73f0.02 m 1.7 

12-H s 0.962 s 1.02% 8 0.904 

13-H s 0.91% s 0.903 s 1.094 

14-H B 0.987 8 0.994 s 0.960 

15-H s 1.250 8 1.078 d 0.80% 

~(Hr):kl~,8%-%-10; 3c,3%-4.3; 3a,4%-4.a; 3%,4%-8.3; 4%.5c-10.9; 4%,58-6.3; 

5o,5%-14.5; 5%.7%-2.3; Ju,J%-12.8; Ju,0%-11.0; 7%.0%-2.3 

2:la,%%-10.3; la,llo-9.5; lo,ll%-5.1; 30,3%-3.9; 3a,4%-4.7; 3a,12>0; 

3%,4%-0.3; 4%,5c-10.5; 4%,5%-6.2; 51x,5%-14.5; 5%,7%-2.5; 

7a,J%-12.9; Ja.g%-12.4; J%,%%-2.7; 10%,15>0 

3:3a,3%-4.1; 3a,4%-5.1; 3%,4%-8.3; 4%,51x-12.3; 4%,5%-4.2; 51x,5%-14.1; 

5%,7a-1.1; Ju,J%-14.0; 9%,15-6.7; 9%,10a-11.9; 9%,10%-6.8; unresolved 

long-range couplings (from COSY) between 12-H and 3a-, 3%-, 4%-, 

5%-H; 13-H and 5%-. JB-, 14-H; 14-H and 5c-, 7a-, 13-H; 15-H and la-H 

C-l 

c-2 

c-3 

c-4 

c-5 

C-6 

C-J 

C-8 

c-9 

c-10 

c-11 

c-12 

c-13 

c-14 

C-15 

13C NMR (75.5 MHz) 

A 2. 1 45,e 

40.73 d 48.87 +a*b 54.06 +a 56.2 d 

20.60 s 20.75 0 10.45 0 18.5 s 

23.76 t 23.70 -c 22.76 -b 23.9 t 

21.90 d 21.90 + 21.02 + 20.9 t 

43.40 t 43.67 -d 41.06 - 40.6 t 

33.30 s 33.46 0 34.10 0 34.5 s 

43.36 t 45.08 -d 46.51 - 45.3 t 

48.15 d 48.74 +b 85.81 0 87.3 s 

al.27 s 80.34 0 45.74 + 50.3 d 

41.55 t 42.07 -d 31.39 - 32.3 t 

23.35 t 23.07 -c 23.56 -b 26.2 t 
19.62 q 19.80 + 22.14 + 23.2 q 

34.06 q 34.07 + 31.16 + 31.7 q 

24.47 q 24.17 + 31.67 + 31.9 g 

25.73 q 22.47 + 12.33 + 15.6 q 

aamplitude of signals in DEPT-135 spectrum (CH3 or CH - +; CH2 - -; quat. C - 

0); blc*dassignments may be interchanged; eassigned by comparison with 1. 
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to C-IJ and. in particular, for C-15 (3.26 ppm). It is therefore resonable to assume that 2 is the 

9-epimer of 1. This assumption is further justified by the results of some NOE experiments (Table 

2). Notably, saturation of 15-H caused enhancements of the Id-H, 7&-H and lOa.-H resonances which 

can only be explained by the&-orientation of the methyl group at C-9 (cf. with l above). Hence 2 

is (lR*,ZR:4S y&*,95*)-2,6,6,9-tetramethyltricyclof_6.3.0.0 2’4jundecan-9-ol. 

TABLE 2: Results of NOE experiments on 1 - 3 

Compound Resonance irradiated Resonances enhanced 

1 12 38, 4p, llp(?)(/= 1.77 - 1.57) 

13 5% SP. 7% 7p 

14a 3p, 49, sp, 7 (6= 78, 1.71 1.58) - 

15 7p, 10/3(l) (61 - 1.71 1.57) 

2 12 and 5d I&, 3~. 48, s/3, .8/3. TIP 

13 sp, 78, 14 

14 48, S/3, 7~. 88. 13 

15 16. 7oL, lOti, 116 

2 3& 1% 3p, 5* 

12 and 15 38. 48, 7% 7p, 9p. 11p 

13 SC&(, sp, 74. 14 

a Due to insufficient selectivity, 12-H was also partially saturated. 

Compound 1, also isolated only In small amounts. displayed three methyl singlets and one methyl 

doublet in its ‘H NHR spectrum. The I3 C NMR spectrum was similar 5 to that of africanol 4. The 

COSY spectrum revealed a number of long-range couplings to the methyl protons (Table 1) which were 

not resolved in the one-dimensional spectrum. This greatly facilitated the assignments. The ‘3, 

NHR spectrum was then assigned by 2D- 13 1 C/ H chemical shift correlation. The stereochemistry of 1 

was derived from NOE experiments (Table 2). These showed that 3 has the structure of 9-epi-africa- 

nol, in which the hydroxy group at c-8 and the methyl substituent at C-9 are cis to each other. 

This cis-arrangement is also reflected in the increased shielding of C-8, C-9, and C-15 in 1 

relative to 2 (Table 1). 

It is thought that the africanae skeleton originates from humulene 7, but our attempts to 

detect humulene in the distillate failed. 

To our knowledge, 5 africanane-type sesquiterpenes were hitherto found only in soft corals , 
Compos i tae 

8 , and Verbenaceae 9 ; so the detection of leptographlol (i), isoleptographiol (2), and 

isoafricanol (3) is the first flnding of this unusual skeleton in fungi. 

Experimental 

Leptographium lundbergii Ha 2182 was isolated frcxn timber logs in Frledrichsruh near Hamburg, FRG. 

The strain was cultivated on a defined synthetic liquid culture medius containing glucose (2%). 

asparagine (O.l%), and mineral salts 
10 in 250ml-Erlenmeyer flasks. After 20 days, the cultures 

were harvested. and the volatiles were obtained by circulation steam distillatlon 
11 

or by 

extraction of the culture broth with dlchloromethane. The crude extract was chromatographed on a 

Si-60 column, 63-125ym (Merck) with n-hexane/ethyl acetate 97:3. From 1 liter of medium 34mg of 

leptographiol (l), 4mg of isoleptographiol (2). and 3mg of isoafricanol (1) were isolated. 

El mass spectra were recorded with an AEI MS 902s mass spectrometer at a resolution of 1000. 

High resolution data were obtained by the peak matching method at a resolution of 30.000. CC-MS 

experiments were performed at a AEI MS 30 mass spectrometer using a Ml-15N column (J&W 
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589nm 578nm 546nm 436nm 

0~23 _ 

+14.6’ +16.1’ +18.8O +30.7O 

(c- 0.63. CHC13) 

lsoafricanol (1) 

Colourless oi 1. IR (CHC13): 3610 cm 
-1 . - ‘H and ” C NMR data see Tables 1 and 2. - MS (m/e): 

zzz.Tg7gz (222.19835 calculated for C15H26D)(M+)(2D%), 207 (12%). 204 (16%), 55 (98%), 43 (100%). 

589nm 578nm 546nm 436nm 

CL23 z (c- 0.59, CHC13) 

+11.4O +ll.g” t13.3O +22.3O 
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