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Name Structure Isolation origin Bioactivity Stereochemistry Synthesis 

Basidiomycota 

Illudol (1) 

 

Clitocybe 

illudens, 1950 

[1,2] 

No antimicrobial activity 

against B. mycoides, B. 

subtilis, E. coli, K. 

pneumoniae, M. smegmatis, 

M. tuberculosis, P. 

aeruginosa and S. aureus 

[1]. 

1971- Absolute 

established on basis 

of X-ray on illudol 

derivative [3]. 

1971 – racemic 

[4]. 

Neoilludol (2) 

 

Clitocybe 

illudens, 1975 [5] 

No antimicrobial activity 

against S. aureus NBRC 

13276 and P. aeruginosa 

ATCC 15442 at 100 µg [5]. 

2006- Relative by 

NOESY [6]. 

 

3-epi-Illudol (3) 

 

Clitocybe 

candicans, 1989 

[7] 

Antimicrobial activity 

against E. coli ATCC25922 

MIC 32 µg/mL [8]. 

Inactive against P. 

multocida ATCC15743 and 

M. haemolytica ATCC14003 

[9]. 

 

1989- Relative by 

NOESY. Absolute 

established by 

partial resolution 

method of Horeau 

on an acetonide 

derivative and ECD 

on 1-O-pivaloyl-

3,6-dinitrobenzoyl 

derivative [7].  

 

1997 – racemic 

[10] 

1-O-Acetyl-3-epi-illudol 

(4) 

 

Clitocybe 

candicans, 1989 

[7] 

 

1989- Relative 

established by 

biogenetic 

consideration with 

3-epi-illudol [7]. 

 



Illudiolone (5) 

 

Omphalotus 

illudens, 2002 

[11] 

 

2002- X-ray [11].  

5-O-Acetyl-7,14-

dihydroxy-

protoilludanol (6) 
 

Conocybe 

siliginea, 2015 

[12] 

No cytotoxicity against 

human cancer cell lines 

SK-BR-3, SMMC-7721, HL-

60, PANC-1 and A-549 

(IC50 >40 µM) [12].  

2015- Relative by 

ROESY [12]. 

 

Δ6-Protoilludene (7) 

 

Fomitopsis 

insularis, 1977 

[13] 

 

1985- Relative 

established by 

synthesis [14]. 

1985 – racemic 

[14] 

Δ7-Protoilludene-6-ol (8) 

 

Fomitopsis 

insularis, 1977 

[13] 

 

  

Δ7-Protoilludene (9) 

 

Dictyostelium 

discoideum, 2016 

[15] 

 

2016- Relative 

established by 

NOESY. Absolute 

established by 

conversion of 

synthetic (R)-1-
2H)FPP to Δ7-

protoilludene [15]. 

1979 – racemic 

[16] 

Mucoroidiol (10) 

 

Dictyostelium 

mucoroides, 2020 

[17] 

No cytotoxicity against 

HeLa cells (IC50 >40 µM). 

No antibacterial activity 

against S. aureus or E. coli 

[17]. 

2020- Relative 

established by 

NOESY. Absolute 

by biogenetic 

consideration with 

Δ7-protoilludene 

[17].  

 



Sulcatine A (11) 

 

Laurilia sulcate, 

1987 [18] 

No antifungal activity 

against C. cucumerinum 

(200 µg) and C. albicans 

(200 µg). 

Antimicrobial activity 

(MIC 32 µg/mL) against E. 

coli ATCC25922. 

Inactive against P. 

multocida ATCC15743 and 

M. haemolytica ATCC14003 

[9]. 

 

1987- Relative by 

NOESY. Absolute 

established by ECD 

on dibenzoate 

derivative [18]. 

 

Sulcatine B (12) 

 

Laurilia sulcate, 

1992 [19] 

Antifungal activity against 

C. cucumerinum (50 µg) 

and C. albicans (50 µg) [19]. 

Antimicrobial activity 

(MIC 32 µg/mL) against E. 

coli ATCC25922 and M. 

haemolytica ATCC14003. 

Inactive against P. 

multocida ATCC15743 [9]. 

1992- Relative by 

NOESY of sulcatine 

B and its hydroxy 

diacetate 

derivative. 

Absolute 

established by 

biogenetic 

consideration with 

sulcatine A [19]. 

 

Armillol (13) 

 

Laurilia sulcate, 

1992 [19] 
 

1992- Relative by 

NOESY. Absolute 

established by 

biogenetic 

consideration with 

sulcatine A [19]. 

 

5-epi-Armillol (14) 

 

Laurilia sulcate, 

1992 [19] 

Antifungal activity against 

C. cucumerinum (50 µg) 

and C. albicans (50 µg) [19]. 

1992- Relative 

established by 

biogenetic 

consideration with 

sulcatine A and B 

 



and 3-epi-illudol 

[19].  

Tsugicoline A (15) 

 

Laurilia tsugicola, 

1995 [20] 

Allelopathic activity 

against L. sativum. 

Inactive against B. subtilis, 

B. cereus, S. lutea, C. 

cladosporioides and S. 

cerevisiae at 100 µg [20]. 

Antimicrobial activity 

(MIC 32 µg/mL) against E. 

coli ATCC25922 and M. 

haemolytica ATCC14003 

but inactive against P. 

multocida ATCC15743 [9]. 

 

1995- Relative 

established by 

NOESY. Absolute 

established by 

partial resolution 

method of Horeau 

[20]. 

 

Tsugicoline B (16) 

 

Laurilia tsugicola, 

1995 [20] 
 

1995- Relative 

established by 

biogenetic 

consideration with 

A [20]. 

 

Tsugicoline C (17) 

 

Laurilia tsugicola, 

1995 [20] 

Antimicrobial activity 

(MIC 32 µg/mL) against E. 

coli ATCC25922 and M. 

haemolytica ATCC14003 

but 

inactive against P. 

multocida ATCC15743 [9]. 

 

1995- Relative 

established by 

NOESY [20]. 

 



Tsugicoline D (18) 

 

Laurilia tsugicola, 

1995 [20] 
 

1995- Relative 

established by 

NOESY [20]. 

 

Tsugicoline E (19) 

 

Laurilia tsugicola, 

1999 [21] 

 

Antimicrobial activity 

against E. coli ATCC25922 

MIC 32 µg/mL but 

inactive against P. 

multocida ATCC15743 and 

M. haemolytica ATCC14003 

[9]. 

Inactive against B. subtilis, 

B. cereus and S. cerevisiae at 

100 µg [21]. 

1999- Absolute 

established by X-

ray [21]. 

 

Tsugicoline M (20) 

 

Clavicorona 

pyxidata YB2005, 

2009 [22] 

No antimicrobial activity 

against E. coli, B. subtilis, S. 

aureus and C. albicans at 50 

µg/mL. No cytotoxicity 

against HeLa cells at 20 

µg/mL [22]. 

2009- Relative by 

NOESY [22] 

 

Pyxidatol A (21) 

 

Clavicorona 

pyxidata, 2008 

[23] 

 

2008- Relative by 

ROESY. Absolute 

established by 

biogenetic 

consideration with 

tsugicoline E [23].  

 



Pyxidatol B (22) 

 

Clavicorona 

pyxidata, 2008 

[23] 

 

2008- Relative by 

ROESY. Absolute 

established by 

biogenetic 

consideration with 

tsugicoline E [23]. 

 

Plorantinone A (23) 

 

Russula delica, 

1997 [24] 
 

1997 – Relative by 

NOESY. Absolute 

established by 

biogenetic 

consideration to 

plorantinone B [24]. 

 

Plorantinone B (24) 

 

Russula delica, 

1997 [24] 
 

1997 – Relative by 

NOESY. Absolute 

ECD and 

conformational 

analysis and 

molecular 

mechanics 

calculations [24]. 

 

Plorantinone C (25) 

 

Russula delica, 

1997 [24] 
 

1997 – Relative by 

NOESY. Absolute 

established by 

biogenetic 

consideration with 

plorantinone B [24]. 

 

Plorantinone D (26) 

 

Russula delica, 

1998 [25] 
  

 



epi-Plorantinone B (27) 

 

Russula delica, 

1998 [25] 
 

  

Stearoyl plorantinone B 

(28) 

 

Russula delica, 

1997 [24] 
 

1997 – Relative by 

NOESY. Absolute 

established by 

biogenetic 

consideration with 

plorantinone B [24]. 

 

Stearoyl delicone (29) 

 

Russula delica, 

1997 [26] 
 

1997 - Relative 

NOESY. Absolute 

established by 

biogenetic 

consideration with 

plorantinone B 

[24,26]. 

 

Russujaponol A (30) 

 

Russula japonica, 

2006 [27] 

Suppressed invasion of 

human fibrosarcoma 

(HT1080) cells into 

Matrigel, 63% inhibition at 

3.73 µM. 

No cytotoxicity against 39 

human cancer cell lines 

[27]. 

2006- Relative by 

NOESY. Absolute 

by X-ray of 

benzoate derivative 

[27].  

 

Russujaponol B (31) 

 

Russula japonica, 

2006 [27] 

No cytotoxicity against 39 

human cancer cell lines 

[27]. 

2006- Relative by 

NOESY and 

biogenetic 

consideration with 

russujaponol A 

[27]. 

 



Russujaponol C (32) 

 

Russula japonica, 

2006 [27] 
 

2006- Relative by 

NOESY and 

biogenetic 

consideration with 

russujaponol A 

[27]. 

 

Russujaponol D (33) 

 

Russula japonica, 

2006 [27] 

No cytotoxicity against 39 

human cancer cell lines 

[27]. 

2006- Relative by 

NOESY and 

biogenetic 

consideration with 

russujaponol A 

[27]. 

 

Atlanticone A (34) 

 

Lactarius 

atlanticus, 2002 

[28] 

Inactive against S. aureus 

and E. coli [28].  

2002 – Relative by 

NOESY. Absolute 

by PM3 calculation 

and ECD 

comparison with 

plorantinone B [28]. 

 

Atlanticone B (35) 

 

Lactarius 

atlanticus, 2002 

[28] 

Inactive against S. aureus 

and E. coli [28]. 

2002- Relative by 

NOESY [28]. 

 

Atlanticone C (36) 

 

Lactarius 

atlanticus, 2002 

[28] 

 

2002- Relative by 

NOESY [28]. 

2019 – Racemic 

[29] 

2020 – 

Enantioselectiv

e synthesis [30] 

Atlanticone D (37) 

 

Lactarius 

atlanticus, 2002 

[28] 

 

2002- Relative by 

NOESY [28]. 

 



Repraesentin A (38) 

 

Lactarius 

repraesentaneus, 

2003 [31] 

Promotion of radicle 

elongation of lettuce 

seedlings [31]. 

2003- Relative by 

NOESY. Absolute 

by biogenetic 

consideration with 

Δ6-protoilludene 

[31]. 

 

Pasteurestin A (39) 

 

Agrocybe 

aegerita, 2002 

[32] 

Antimicrobial activity 

against P. multocida (MIC 8 

µg/mL) and M. haemolytica 

[9]. 

2008- Absolute 

established by 

stereoselective 

synthesis [33,34]. 

2008- 

stereoselective 

synthesis 

[33,34]. 

Pasteurestin B (40) 

 

Agrocybe 

aegerita, 2002 

[32] 

Antimicrobial activity 

against P. multocida (MIC 1 

µg/mL) and M. haemolytica 

[9]. 

2008- Absolute 

established by 

stereoselective 

synthesis [33,34]. 

2008- 

stereoselective 

synthesis 

[33,34]. 

Pasteurestin C (41) 

 

Agrocybe 

aegerita, 2019 

[35] 

 

2019- Relative by 

ROESY. Absolute 

by biogenetic 

consideration with 

Pasteurestins A 

and B [35]. 

 

Epicoterpene A (42) 

 

Armillaria sp. 

and Epicoccum 

sp., 2020 [36] 

No cytotoxicity against 

HL-60, A-549, SMMC-

7721, MCF-7, SW480 (IC50 

>40 µM). No 

acetylcholinesterase 

inhibitory activity at 50 

µM [36]. 

2020- Relative by 

ROESY. Absolute 

by ECD [36]. 

 



Epicoterpene B (43) 

 

Armillaria sp. 

and Epicoccum 

sp., 2020 [36] 

No cytotoxicity against 

HL-60, A-549, SMMC-

7721, MCF-7, SW480 (IC50 

>40 µM). No 

acetylcholinesterase 

inhibitory activity at 50 

µM [36]. 

2020- Relative by 

ROESY. Absolute 

by ECD [36]. 

 

Epicoterpene C (44) 

 

Armillaria sp. 

and Epicoccum 

sp., 2020 [36] 

No cytotoxicity against 

HL-60, A-549, SMMC-

7721, MCF-7, SW480 (IC50 

>40 µM). No 

acetylcholinesterase 

inhibitory activity at 50 

µM [36]. 

2020- Relative by 

ROESY. Absolute 

by ECD [36]. 

 

Epicoterpene E (45) 

 

Armillaria sp. 

and Epicoccum 

sp., 2020 [36] 

No cytotoxicity against 

HL-60, A-549, SMMC-

7721, MCF-7, SW480 (IC50 

>40 µM). No 

acetylcholinesterase 

inhibitory activity at 50 

µM [36]. 

2020- Relative by 

ROESY. Absolute 

by ECD [36]. 

 

Lentinellic acid (46) 

 

Lentinellus 

ursinus and L. 

omphalodes, 1988 

[37] 

Antifungal activity against 

Absidia glauca and 

Nematospora coryli (100 

µg/disk). Antibacterial 

activity against 

Acinetobacter aerogenes 

(MIC 20–50 µg/mL), B. 

subtilis (MIC 20–50 

µg/mL), Micrococcus luteus 

(MIC 10–20 µg/mL), 

Proteus vulgaris (MIC 20–

50 µg/mL), S. aureus (MIC 

1988- Relative by X-

Ray [37]. 

 



20–50 µg/mL), 

Streptomyces sp. (MIC 10–

20 µg/mL), Aerobacter 

aerogenes (MIC 1–5 

µg/mL), B. brevis (MIC 1–5 

µg/mL), and 

Corynebacterium insidiosum 

(MIC 1–5 µg/mL) [37]. 

Lentinellone (47) 

 

Lentinellus 

cochleatus, 1996 

[38] 

Moderate cytotoxicity 

against HL-60 (IC50 20 

µg/mL). No cytotoxicity 

against HeLa, BHK, L1210 

(IC50 >100 µg/mL). No 

antimicrobial activity 

against A. calcoaceticus, A. 

citreus, B. brevis, B. subtilis, 

Corynebacterium insidiosum, 

E. coli, M. luteus, M. phlei, 

S. thyphimurium, F. 

oxysporum, M. miehei, N. 

fulvescens. N. coryli, P. 

variotii, R. glutinis, S. 

cerevisiae and U. nuda [38]. 

1996- Relative by 

NOESY. Absolute 

by biogenetic 

consideration [38]. 

 

Radudiol (48) 

 

Radulomyces 

confluens, 1988 

[39] 

 

Cytotoxicity against HeLa 

S3 (IC50 >400 µM), HL-60 

(IC50 >400 µM) and L-1210 

(IC50 188 µM) [39]. 

1988- Relative by 

NOESY [39]. 

2016- 

Stereoselective 

synthesis of 

non-natural 

enantiomer 

[40]. 



Radulone A (49) 

 

Radulomyces 

confluens, 1988 

[39] 

 

Potent inhibitor of human 

and bovine platelet 

aggregation [39]. 

No haemolytic effects on 

bovine erythrocytes at 

concentration of 400 µM 

[39]. 

Cytotoxicity against HeLa 

S3 (IC50 16 µM), COS-7 

(IC50 20 µM), HL-60 (IC50 2 

µM) and L-1210 (IC50 1 

µM) [39]. 

Antimicrobial activity  

against C. insiduodum 

(MIC 20 µM), M. luteus 

(MIC 20 µM), S. bikiniensis 

(MIC 40 µM), N. coryli 

(MIC 20 µM), S. cerevisiae 

(MIC 41 µM), M. miehei 

(MIC 41 µM) and U. nuda 

(MIC 20 µM) [39].  

1988- Relative by 

NOESY [39]. 

 

Radulone B (50) 

 

Radulomyces 

confluens, 1988 

[39] 

 

Cytotoxicity against HeLa 

S3 (IC50 >400 µM), HL-60 

(IC50 431 µM) and L-1210 

(IC50 431 µM) [39]. 

1988- Relative by 

NOESY [39]. 

 

Coprinolone (51) 

 

Coprinus 

psychromorbidus, 

1988 [41] 

 

1989- Relative by 

NOESY [42]. 

 



Δ6-Coprinolone (52) 

 

Coprinus 

psychromorbidus, 

1989 [42] 

 

  

2-Hydroxycoprinolone 

(53) 

 

Granulobasidium 

vellereum, 2013 

[43] 

No antifungal activity 

against P. canescens, F. 

oxysporum, H. occidentale, 

C. sporulosum, C. puteana 

and B. adusta [43]. 

2013- Absolute by 

ROESY and ECD 

[43]. 

 

2a-Hydroxycoprinolone 

(54) 

 

Granulobasidium 

vellereum, 2014 

[44] 

No antifungal activity 

against P. canescens, F. 

oxysporum and H. 

occidentale at 100 µg/mL 

[44]. 

2014- Relative by 

ROESY. Absolute 

by ECD. [44] 

 

3-Hydroxycoprinolone 

(55) 

 

Granulobasidium 

vellereum, 2014 

[44] 

No antifungal activity 

against P. canescens, F. 

oxysporum and H. 

occidentale at 100 µg/mL 

[44]. 

2014- Relative by 

ROESY. Absolute 

by ECD [44].  

 

Coprinolone diol B (56) 

 

Granulobasidium 

vellereum, 2014 

[44] 

No antifungal activity 

against P. canescens, F. 

oxysporum and H. 

occidentale at 100 µg/mL 

[44]. 

2014- Relative by 

ROESY. Absolute 

by biogenetic 

consideration with 

coprinolone diol 

[44]. 

 

8-Deoxy-4a-

hydroxytsugicoline A 

(57) 

 

Granulobasidium 

vellereum, 2013 

[43] 

No antifungal activity 

against P. canescens, F. 

oxysporum, H. occidentale, 

C. sporulosum, C. puteana 

and B. adusta [43]. 

2013- Relative by 

ROESY. Absolute 

by biogenetic 

consideration with 

2-

hydroxycoprinolon

e [43]. 

 



8-Deoxy-4a-

hydroxytsugicoline B 

(58) 

 

Granulobasidium 

vellereum, 2014 

[44] 

No antifungal activity 

against P. canescens, F. 

oxysporum and H. 

occidentale at 100 µg/mL 

[44]. 

2014- Relative by 

ROESY. Absolute 

by biogenetic 

consideration with 

8-deoxy-4a-

hydroxytsugicoline 

[44]. 

 

8-

Deoxydihydrotsugicolin

e (59) 

 

Granulobasidium 

vellereum, 2013 

[43] 

No antifungal activity 

against P. canescens, F. 

oxysporum, H. occidentale, 

C. sporulosum, C. puteana 

and B. adusta [43]. 

2013- Relative by 

ROESY. Absolute 

by biogenetic 

consideration with 

2-

hydroxycoprinolon

e and ECD [43]. 

2016- 

Stereoselective 

synthesis of 

non-natural 

enantiomer 

[40]. 

Granulodiene A (60) 

 

Granulobasidium 

vellereum, 2014 

[44] 

No antifungal activity 

against P. canescens, F. 

oxysporum and H. 

occidentale at 100 µg/mL 

[44]. 

2014- Relative by 

ROESY. Absolute 

by ECD [44]. 

 

Granulodiene B (61) 

 

Granulobasidium 

vellereum, 2014 

[44] 

No antifungal activity 

against P. canescens, F. 

oxysporum and H. 

occidentale at 100 µg/mL 

[44]. 

2014- Relative by 

ROESY. Absolute 

by ECD [44]. 

 

Granulone A (62) 

 

Granulobasidium 

vellereum, 2014 

[44] 

No antifungal activity 

against P. canescens, F. 

oxysporum and H. 

occidentale at 100 µg/mL 

[44]. 

2014- Relative by 

ROESY. Absolute 

by biogenetic 

consideration with 

radulone B [44]. 

 



Granulone B (63) 

 

Granulobasidium 

vellereum, 2014 

[44] 

No antifungal activity 

against P. canescens, F. 

oxysporum and H. 

occidentale at 100 µg/mL 

[44]. 

2014- Relative by 

ROESY. Absolute 

by biogenetic 

consideration with 

granulone A [44]. 

 

Demethylgranulone (64) 

 

Granulobasidium 

vellereum, 2014 

[44] 

No antifungal activity 

against P. canescens, F. 

oxysporum and H. 

occidentale at 100 µg/mL 

[44]. 

2014- Relative by 

ROESY. Absolute 

by biogenetic 

consideration with 

protoilludanes [44]. 

 

Echinocidin A (65) 

 

Echinodontium 

tsugicola, 2004 

[45] 

Inactive against C. albicans 

ATCC2019, S. aureus 

NBRC13276 and P. 

aeruginosa ATCC15442 

[45]. 

2004- Relative by 

NOESY. Absolute 

established by 

biogenetic 

consideration with 

tsugicoline A and B 

[45]. 

 

Echinocidin B (66) 

 

Echinodontium 

tsugicola, 2004 

[45] 

Inactive against C. albicans 

ATCC2019, S. aureus 

NBRC13276 and P. 

aeruginosa ATCC15442 

[45]. 

2004- Relative by 

NOESY. Absolute 

established by 

biogenetic 

consideration with 

tsugicoline A and B 

[45]. 

2019 – Racemic 

[46] 

Echinocidin C (67) 

 

Echinodontium 

tsugicola, 2005 

[47] 

 

2005- Relative by 

NOESY. Absolute 

established by 

biogenetic 

consideration with 

tsugicoline A [47]. 

 



Echinocidin D (68) 

 

Echinodontium 

tsugicola, 2005 

[47] 

 

2005- Relative by 

NOESY. Absolute 

established by 

biogenetic 

consideration with 

tsugicoline A [47]. 

2019 – Racemic 

[46] 

Armillyl orsellinate (69) 

 

Armillaria mellea, 

1982 [48] 

Antibacterial activity 

against B. subtilis 

ATCC6633 (5.6γ) and S. 

aureus ATCC53156 (5.6γ) 

[48]. 

Antibacterial activity 

against B. subtilis (0.5 µg) 

and E. coli (1.0 µg) [49]. 

Antifungal activity against 

C. cucumerinum (inactive) 

and C. albicans (1.0 µg) 

[49]. 

1982- Absolute by 

ECD and X-ray of 

hydroxyaldehyde 

derivative [48,50]. 

 

Judeol (70) 

 

Armillaria mellea, 

1985 [51] 

Antibacterial activity 

against B subtilis 

ATCC6633 (5.6γ) and S. 

aureus ATCC53156 (8.7γ) 

[51].  

No activity against P. 

aeruginosa or E. coli [51]. 

  

Armillyl everninate (71) 

 

Armillaria mellea, 

1986 [52] 

No antibacterial activity 

(Gram-positive) [52]. 

  



Arnamiol (72) 

 

Armillaria mellea, 

1986 [52] 

No antibacterial activity 

(Gram-positive) [52]. 

  

Armillaribin (73) 

 

Armillaria mellea, 

1988 [53] 
 

  

Armillaricin (74) 

 

Armillaria mellea, 

1989 [54] 

Cytotoxicity against MCF7 

(IC50 4.8±0.4 µM), H460 

(IC50 5.5±0.4 µM), HT-29 

(IC50 4.6±0.3 µM) and CEM 

(IC50 5.8±0.6 µM) [55]. 

1989- X-ray [54].  

Arnamial (75) 

 

Armillaria mellea, 

2009 [56] 

Cytotoxicity against HCT-

116 (IC50 10.69 µM), MCF7 

(IC50 15.4±0.3µM), Jurkat 

(IC50 3.93±0.4 µM) and 

CCRF-CEM (IC50 8.91 µM) 

[56]. 

Cytotoxicity against 

HUVEC (GI50 2.0±0.1µM), 

2009- Relative by 

biogenetic 

consideration with 

armillylorsellinate 

[56]. 

 



K-562 (GI50 2.3±0.02 µM) 

and HeLa (CC50 4.9±0.2 

µM) [57]. 

Bioactivity against T. 

panuoides (MIC <5 µg/mL), 

P. ostreatus (MIC <5 

µg/mL), O. illudens (MIC 

<5 µg/mL), F. pinicola (MIC 

<5 µg/mL), P. oxalicum 

(MIC <5 µg/mL), 

Aspergillus flavus (MIC 10 

µg/mL), T. harzianum (MIC 

>100 µg/mL), M. racemosus 

(MIC >100 µg/mL) and S. 

scabies (MIC <5 µg/mL) 

[58]. Inhibition of growth 

of P. notatum, A. flavus and 

A. nidulans (MIC 14.0 µM) 

[57]. 

Dehydroarmillylorsellin

ate (76) 

 

Armillaria mellea, 

2011 [59] 

Cytotoxicity against MCF7 

(IC50 8.0±0.5 µM), Jurkat 

(IC50 16.9±0.1 µM), HeLa 

(IC50 15.2±2.0 µM) and K-

562 (IC50 5.0±0.3 µM) [59]. 

Cytotoxicity against 

HUVEC (GI50 5.3±0.5 µM), 

K-562 (GI50 5.0±0.3 µM), 

MCF-7 (GI50 8.0±0.5 µM) 

and HeLa (CC50 15.2±2.0 

µM) [57]. 

Inhibition of growth of P. 

notatum, A. flavus and A. 

  



nidulans (MIC 31.3 µM) 

[57]. 

6’-Dechloroarnamial (77) 

 

Armillaria mellea, 

2014 [57] 

Inhibited growth of P. 

notatum, A. flavus and A. 

nidulans (MIC 15.1 µM) 

[57]. 

Cytotoxicity against 

HUVEC (GI50 5.1±0.1 µM), 

K-562 (GI50 4.1±0.1 µM), 

MCF-7 (GI50 4.1±0.3 µM) 

and HeLa (CC50 12.3±0.3 

µM) [57].  

2014- Relative 

established by 

biogenetic 

consideration with 

arnamial [57]. 

 

Melleolide A (78) 

 

Armillaria mellea, 

1982 [60] 

Antibacterial activity 

against B. subtilis (0.5 µg) 

and E. coli (1.0 µg) [49]. 

Antifungal activity against 

C. cucumerinum (1.0 µg) 

and C. albicans (1.0 µg) 

[49]. 

Cytotoxicity against 

HepG2 (IC50 4.95±1.79 µM) 

and L02 (IC50 16.05±2.89 

µM) [61]. 

Inhibited mycelial growth 

of C. cinerea and F. 

velutipes. 

Antimicrobial activity at 

250 µg/mL against S. 

aureus (9.1mm), M. luteus 

(10.0mm) and C. albicans 

(14.5 mm) . 

1982- Absolute by 

X-ray [60]. 

2019 – Racemic 

[46] 



Melleolide B (79) 

 

Armillaria mellea, 

1986 [62] 

Antibacterial activity 

against B. cereus 

(ATCC10702), B. subtilis 

(ATCC6633) and E. coli 

(ATCC10536) [62]. 

Cytotoxicity against HL-60 

(IC50 >40 µM), SMMC-7721 

(IC50 >40 µM), A-549 (IC50 

>40 µM), MCF-7 (IC50 >40 

µM) and SW480 (IC50 >40 

µM) [63]. 

1986- Relative by 

NOESY [62]. 

 

Melleolide C (80) 

 

Armillaria mellea, 

1986 [62] 

Antibacterial activity 

against B. cereus 

(ATCC10702), B. subtilis 

(ATCC6633) and E. coli 

(ATCC10536) [62]. 

Not cytotoxic against 

HCT-116, MCF7, Jurkat 

and CCRF-CEM at IC50 100 

µM [56]. 

1986- Relative by 

NOESY [62]. 

 

Melleolide D (81) 

 

Armillaria mellea, 

1986 [62] 

Antibacterial activity 

against B. cereus 

(ATCC10702), B. subtilis 

(ATCC6633) and E. coli 

(ATCC10536) [62]. 

Cytotoxicity against HCT-

116 (IC50 >100 µM), MCF7 

(IC50 >100 µM), Jurkat (IC50 

>100 µM), HeLa (IC50 >100 

µM), K-562 (IC50 >100 µM) 

and CCRF-CEM (IC50 61.66 

µM) [56]. 

1986- Relative by 

NOESY and 

biogenetic 

consideration with 

melleolide C [62]. 

 



Melleolide E (82) 

 

Armillaria mellea, 

1988 [64] 
 

1988- Relative by 

NOESY [64]. 

 

Melleolide F (83) 

 

Armillaria mellea, 

1988 [64] 

Cytotoxicity against HL-60 

(IC50 20.27 µM), SMMC-

7721 (IC50 30.36 µM), A-

549 (IC50 16.62 µM), MCF-7 

(IC50 16.56 µM) and SW480 

(IC50 >40 µM) [63]. 

Cytotoxicity against MCF7 

(IC50 8.3±2.2 µM), H460 

(IC50 5.1±0.2 µM), HT-29 

(IC50 58.4±4.9 µM) and 

CEM (IC50 41.2±3.4 µM) 

[55]. 

1988- Relative by 

NOESY [64]. 

2019 – Racemic 

[46] 

Melleolide G (84) 

 

Armillaria mellea, 

1988 [64] 
 

1988- Relative by 

NOESY [64]. 

 



Melleolide H (85) 

 

Armillaria mellea, 

1988 [64] 
 

1988- Relative by 

NOESY [64]. 

 

Melleolide I / 

5’-Chloromelleolide (86) 

 

 

Armillaria novae-

zelandiae, 1988 

[65] 

 

 

Cytotoxicity against HL-60 

(IC50 >40 µM), SMMC-7721 

(IC50 >40 µM), A-549 (IC50 

20.11 µM), MCF-7 (IC50 

30.06 µM) and SW480 (IC50 

>40 µM). 

1998- Relative by 

NOESY [65]. 

 

Melleolide J / 

Armillarikin (87) 

 

Armillaria novae-

zelandiae, 1988 

[65] 

 

Cytotoxicity against HL-60 

(IC50 14.11 µM), SMMC-

7721 (IC50 17.41 µM), A-

549 (IC50 14.73 µM), MCF-7 

(IC50 11.52 µM) and SW480 

(IC50 19.89 µM) [63]. 

Cytotoxicity against MCF7 

(IC50 4.4±0.8 µM), H460 

(IC50 5.7±0.5 µM), HT-29 

(IC50 34.7±4.6 µM) and 

CEM (IC50 44.6±4.4 µM) 

[55]. 

Inhibited mycelial growth 

of C. cinerea. 

1998- Relative by 

NOESY [65]. 

 



Melleolide K (88) 

 

Armillaria mellea, 

2000 [66] 

Antimicrobial activity 

against S. aureus FDA209P 

(MIC 6.25 µg/mL), S. 

aureus Smith (MIC 12.5 

µg/mL), S. aureus MS9610 

(MIC 12.5 µg/mL), S. 

aureus MC16526 (MRSA) 

(MIC 12.5 µg/mL),  S. 

aureus TY-04282 (MRSA) 

(MIC 12.5 µg/mL), M. 

luteus IFO3333 (MIC 12.5 

µg/mL), B. subtilis PCI219 

(MIC 6.25 µg/mL), C. bovis 

1810 (MIC 25 µg/mL), M. 

smegmatis ATCC607 (MIC 

50 µg/mL), C. 

pseudotropicalis (MIC 50 

µg/mL), C. neoformans 

(MIC 50 µg/mL), S. 

cerevisiae (MIC 25 µg/mL), 

T. rubrum IFO9185 (MIC 

25 µg/mL), T. 

mentagrophytes 833 (MIC 

50 µg/mL) and A. 

fumigatus TIMM 2905 

(MIC 50 µg/mL) [66].  

2000- Relative by 

NOESY [66]. 

 



Melleolide L (89) 

 

Armillaria mellea, 

2000 [66] 

Antimicrobial activity 

against S. aureus FDA209P 

(MIC 50 µg/mL), S. aureus 

Smith (MIC 100 µg/mL), S. 

aureus MS9610 (MIC 100 

µg/mL), S. aureus 

MC16526 (MRSA) (MIC 

100 µg/mL),  M. luteus 

IFO3333 (MIC 50 µg/mL), 

B. subtilis PCI219 (MIC 50 

µg/mL), M. smegmatis 

ATCC607 (MIC 50 

µg/mL), C. pseudotropicalis 

(MIC 100 µg/mL) and S. 

cerevisiae (MIC 100 µg/mL) 

[66]. 

2000- Absolute 

established by X-

ray of 2,4-

dinitrophenylhydra

zone derivative 

[66]. 

 

Melleolide M (90) 

 

Armillaria mellea, 

2000 [66] 

Antimicrobial activity 

against S. aureus FDA209P 

(MIC 50 µg/mL), S. aureus 

Smith (MIC 100 µg/mL), S. 

aureus MS9610 (MIC 100 

µg/mL), S. aureus 

MC16526 (MRSA) (MIC 

100 µg/mL),  S. aureus TY-

04282 (MRSA) (MIC 100 

µg/mL), K. pneumoniae 

PCI602 (MIC 50 µg/mL), 

C. pseudotropicalis (MIC 

100 µg/mL) and T. rubrum 

IFO9185 (MIC 50 µg/mL) 

[66]. 

2000- Absolute 

established by 

conversion of 

melleolide L into M 

[66]. 

 



Melleolide N (91) 

 

Armillaria mellea, 

2015 [55] 

Cytotoxicity against MCF7 

(IC50 56.5±4.2 µM), H460 

(IC50 5.5±0.6 µM), HT-29 

(IC50 7.1±0.8 µM) and CEM 

(IC50 5.4±0.3 µM) [55]. 

2015- Relative by 

NOESY [55]. 

 

6’-Chloromelleolide F/ 

Melleolide P (92) 

 

Armillaria mellea, 

2011 [67] 

Cytotoxicity against 

HUVEC (GI50 62.2±1.7 

µM), K-562 (GI50 39.0±2.1 

µM), MCF-7 (GI50 46.3±0.5 

µM) and HeLa (CC50 

50.9±1.1 µM) [57]. 

Cytotoxicity against MCF7 

(IC50 4.8±0.5 µM), H460 

(IC50 4.5±0.4 µM), HT-29 

(IC50 56.7±4.5 µM) and 

CEM (IC50 28.8±1.2 µM) 

[55]. 

2014- Relative 

established by 

biogenetic 

consideration with 

melleolide F [57]. 

 

13-Hydroxymelleolide 

K/ Melleolide T (93) 

 

Armillaria mellea, 

2011 [67] 

 

Cytotoxicity against MCF7 

(IC50 >100 µM), H460 (IC50 

>100 µM), HT-29 (IC50 

32.1±3.6 µM) and CEM 

(IC50 5.5±0.6 µM) [55]. 

2016- Relative by 

biogenetic 

consideration with 

melleolide D. 

Absolute 

established by ECD 

[61]. 

 



4-O-Methylmelleolide 

(94) 

 

Armillaria mellea, 

1985 [51] 

Antibacterial activity 

against B. subtilis 

ATCC6633 (5.6γ) and S. 

aureus ATCC53156 (8.7γ).  

No activity against P. 

aeruginosa or E. coli [51]. 

1985- Absolute by 

X-ray [51]. 

 

Dihydromelleolide (95) 

 

Armillaria mellea, 

1988 [68] 
 

  

13-

Hydroxydihydromelleol

ide (96) 

 

Armillaria mellea, 

1990 [69] 

Cytotoxicity against MCF7 

(IC50 >100 µM), Jurkat (IC50 

>100 µM), HeLa (IC50 >100 

µM) and K-562 (IC50 >100 

µM). 

1990- Relative by 

NOESY [69]. 

 

10α-Hydroxymelleolide 

(97) 

 

Armillaria mellea, 

1990 [69] 

Cytotoxicity against HCT-

116 (IC50 >100 µM), MCF7 

(IC50 >100 µM), Jurkat (IC50 

86.17 µM) and CCRF-CEM 

(IC50 63.23 µM) [56]. 

Antibacterial activity 

against B. subtilis (0.5 µg) 

and E. coli (1.0 µg) [49]. 

Antifungal activity against 

C. cucumerinum (1.0 µg) 

  



and C. albicans (1.0 µg) 

[49]. 

Bioactivity against T. 

panuoides (MIC 100 

µg/mL), P. ostreatus (MIC 

>100 µg/mL), O. illudens 

(MIC 50 µg/mL), F. pinicola 

(MIC >100 µg/mL), P. 

oxalicum (MIC >100 

µg/mL), A. flavus (MIC 

>100 µg/mL), T. harzianum 

(MIC >100 µg/mL), M. 

racemosus (MIC >100 

µg/mL) and S. scabies (MIC 

>100 µg/mL) [58]. 

10α-

Hydroxydihydromelleol

ide (98) 

 

Armillaria mellea, 

1990 [69] 
 

  

13-Hydroxy-4-

methoxymelleolide (99) 

 

Armillaria mellea, 

1995 [70] 
 

1997- Relative by 

NOESY [69]. 

 



4-Dehydromelleolide 

(100) 

 

Armillaria mellea, 

1995 [68] 
 

  

6’-Chloro-10α-

hydroxymelleolide (101) 

 

Armillaria mellea, 

2000 [49] 

Antibacterial activity 

against B. subtilis (0.5 µg) 

and E. coli (1.0 µg) [49]. 

Antifungal activity against 

C. cucumerinum (1.0 µg) 

and C. albicans (1.0 µg) 

[49]. 

2000- Relative by 

NOESY [49]. 

 

6’-Chloro-13-hydroxy-

dihydromelleolide (102) 

 

Armillaria mellea, 

2011 [59] 

Cytotoxicity against MCF7 

(IC50 >100 µM), Jurkat (IC50 

46.6±3.1 µM), HeLa (IC50 

>100 µM) and K-562 (IC50 

>100 µM) [59]. 

  

Melledonal A (103) 

 

Armillaria mellea, 

1985 [70] 

Not cytotoxic against 

HCT-116, MCF7, Jurkat 

and CCRF-CEM at IC50 100 

µM [56]. 

Bioactivity against T. 

panuoides (MIC 50 µg/mL), 

P. ostreatus (MIC 100 

µg/mL), O. illudens (MIC 

1985- Relative 

established by 

NOESY of diacetate 

derivative [70]. 

 



50 µg/mL), F. pinicola (MIC 

50 µg/mL), P. oxalicum 

(MIC >100 µg/mL), A. 

flavus (MIC >100 µg/mL), 

T. harzianum (MIC >100 

µg/mL), M. racemosus 

(MIC >100 µg/mL) and S. 

scabies (MIC >100 µg/mL) 

[58]. 

Melledonal B (104) 

 

Armillaria mellea, 

1988 [71] 

Cytotoxicity (IC50 >100 

µM) against MCF7, H460, 

HT-29 and CEM [55]. 

Antibacterial activity (100 

µg) against B. cereus 

(ATCC10702) and B. 

subtilis (ATCC6633) [71]. 

1988- Absolute by 

biogenetic 

consideration with 

C [71]. 

 

Melledonal C (105) 

 

Armillaria mellea, 

1988 [71] 

Cytotoxicity against HCT-

116 (IC50 >100 µM), MCF7 

(IC50 >100 µM), Jurkat (IC50 

58.75 µM) and CCRF-CEM 

(IC50 14.75 µM) [56]. 

Cytotoxicity against MCF7 

(IC50 >100 µM), H460 (IC50 

>100 µM), HT-29 (IC50 

85.6±9.1 µM) and CEM 

(IC50 49.6±5.2 µM) [55]. 

Antibacterial activity 

against B. subtilis (0.5 µg) 

and E. coli (1.0 µg) [49]. 

Antifungal activity against 

C. cucumerinum (inactive) 

1988- Absolute by 

X-ray [71]. 

 



and Candida albicans (3.0 

µg) [49].  

Antimicrobial activity 

(MIC 32 µg/mL) against E. 

coli ATCC25922 [71]. 

Inactive against P. 

multocida ATCC15743 and 

M. haemolytica ATCC14003 

[9]. 

15-Hydroxy-5’-O-

methylmelledonal (106) 

 

Armillaria mellea, 

1987 [72] 
 

1987- Relative by 

NOESY on 

dibenzoate 

derivative [72]. 

 

5’-O-methylmelledonal 

(107) 

 

Armillaria mellea, 

1987 [72] 
 

1987- Relative by 

biogenetic 

consideration with 

melleodonal [72]. 

 

Melledonal D (108) 

 

Clitocybe elegans, 

1988 [64] 
 

1988- Relative by 

NOESY [64]. 

 



Melledonal E (109) 

 

Clitocybe elegans, 

1988 [64] 
 

1988- Relative by 

NOESY [64]. 

 

Melledonol (110) 

 

Armillaria mellea, 

1985 [70] 

Not cytotoxic against 

HCT-116, MCF7, Jurkat 

and CCRF-CEM at IC50 100 

µM [56]. 

  

Armillarin (111) 

 

Armillaria mellea, 

1984 [73] 

No antibiotic activity 

against H. annosum, G. 

abietinum, E. coli, M. luteus, 

B. subtilis, C. albicans and 

S. aureus [74]. 

Cytotoxicity against MCF7 

(IC50 11.6±0.5 µM), HeLa 

(IC50 16.7±2.1 µM), K-562 

(IC50 9.9±0.6 µM) [59]. 

Cytotoxicity against 

HUVEC (GI50 9.9±0.8 µM), 

K-562 (GI50 9.9±0.6 µM), 

MCF-7 (GI50 11.6±0.5 µM) 

and HeLa (CC50 16.7±2.1 

µM) [57]. 

1984- Absolute by 

X-ray [73]. 

 



Armillaridin (112) 

 

Armillaria mellea, 

1984 [73] 

Cytotoxicity against MCF7 

(IC50 7.8±0.9 µM), Jurkat 

(IC50 3.0±0.3 µM), HeLa 

(IC50 9.2±1.6 µM), K-562 

(IC50 8.9±1.3 µM), HepG2 

(IC50 13.37±2.69 µM) and 

L02 (IC50 12.15±0.95 µM) 

[59,61]. 

Cytotoxicity against 

HUVEC (GI50 7.8±0.3 µM), 

K-562 (GI50 8.9±1.3 µM), 

MCF-7 (GI50 7.8±0.9 µM) 

and HeLa (CC50 9.2±1.6 

µM) [57]. 

Cytotoxicity against MCF7 

(IC50 1.7±0.2 µM), H460 

(IC50 4.5±0.3 µM), HT-29 

(IC50 42.1±5.1 µM) and 

CEM (IC50 5.1±0.4 µM) 

[55]. 

1984- Relative by 

NOESY. Absolute 

by biogenetic 

consideration with 

armillarin [73]. 

 

Armillarigin (113) 

 

Armillaria mellea, 

1989 [75] 

Cytotoxicity against HL-60 

(IC50 14.27 µM), SMMC-

7721 (IC50 19.51 µM), A-

549 (IC50 10.01 µM), MCF-7 

(IC50 10.67 µM), SW480 

(IC50 19.19 µM), HepG2 

(IC50 37.65±3.46 µM) and 

L02 (IC50 69.10±5.86 µM) 

[61,63]. 

  



Armillarilin (114) 

 

Armillaria mellea, 

1990 [76] 

Cytotoxicity against 

HepG2 (IC50 13.25±0.95 

µM) and L02 (IC50 

18.00±3.80 µM) [61]. 

  

Armillarinin (115) 

 

Armillaria mellea, 

1990 [76] 
 

  

Armillaripin (116) 

 

Armillaria mellea, 

1990 [77] 
 

  

Armillaritin (117) 

 

Armillaria mellea, 

1991 [78] 

Cytotoxicity against 

HepG2 (IC50 12.26±3.02 

µM) and L02 (IC50 

31.95±1.05 µM) [61]. 

  



Armillarivin (118) 

 

Armillaria mellea, 

1991 [78] 
 

  

Armillasin (119) 

 

Armillaria mellea, 

1991 [79]  

Cytotoxicity against 

HepG2 (IC50 15.63±3.35 

µM) and L02 (IC50 

14.38±3.60 µM) [61]. 

1991- Relative by 

NOESY [79]. 

 

Armillatin (120) 

 

Armillaria mellea, 

1991 [79] 
 

1991- Relative by 

NOESY [79]. 

 

Armillaric acid (121) 

 

Armillaria mellea, 

1989 [80] 

Antimicrobial activity 

against at 250 µg/mL S. 

aureus (19.8mm), M. lutaus 

(8.8 mm) and C. albicans 

(10.1 mm) [81].  

1990- Relative by 

NOESY [81]. 

 



10α-Hydroxyarmillarin 

(122) 

 

Armillaria mellea, 

1990 [82] 
 

1990- Relative by 

biogenetic 

consideration with 

melleolide B [82]. 

 

4-O-Methylarmillaridin 

(123) 

 

Armillaria mellea, 

1990 [82] 

Cytotoxicity against MCF7 

(IC50 6.7±1.1 µM), Jurkat 

(IC50 4.1±0.8 µM), HeLa 

(IC50 18.8±2.9 µM) and K-

562 (IC50 20.6±2.2 µM) [59]. 

1990- Relative by 

biogenetic 

consideration with 

4-O-

methylmelleolide 

[82]. 

 

5’-Methoxy-armillasin 

(124) 

 

Armillaria mellea, 

2016 [61] 
 

2016- Relative by 

NOESY [61]. 

 

5-Hydroxyl-armillarivin 

(125) 

 

Armillaria mellea, 

2016 [61] 

Cytotoxicity against 

HepG2 (IC50 18.03±6.03 

µM) and L02 (IC50 

22.70±1.42 µM) [61]. 

2016- Relative by 

NOESY [61]. 

 



Armellide A (126) 

 

Armillaria novae-

zelandiae, 1988 

[65] 

 

1998- Relative by 

NOESY [65]. 

 

Armellide B (127) 

 

Armillaria novae-

zelandiae, 1988 

[65] 

Cytotoxicity against MCF7 

(IC50 >100 µM), Jurkat (IC50 

>100 µM), HeLa (IC50 >100 

µM) and K-562 (IC50 >100 

µM) [59]. 

1998- Relative by 

NOESY [65]. 

 

13-Deoxyarmellide A 

(128) 

 

Armillaria mellea, 

2014 [57] 

Cytotoxicity against 

HUVEC (GI50 >115 µM), K-

562 (GI50 >115 µM), MCF-7 

(GI50 >115 µM) and HeLa 

(CC50 >115 µM) [57]. 

2014- Relative 

established by 

biogenetic 

consideration with 

melleolide I [57]. 

 

13-Deoxyarmellide B 

(129) 

 

Armillaria mellea, 

2014 [57] 

Cytotoxicity against 

HUVEC (GI50 91.0±2.0 

µM), K-562 (GI50 91.8±1.4 

µM), MCF-7 (GI50 90.8±0.9 

µM) and HeLa (CC50 

89.5±0.5 µM) [57]. 

2014- Relative 

established by 

biogenetic 

consideration with 

melleolide I [57]. 

 

5β,10α-Dihydroxy-1-

orsellinate-

dihydromelleolide (130) 

 

Armillaria 

tabescens, 1997 

[69] 

 

1997- Relative by 

NOESY [69]. 

 



4-Dehydro-14-

hydroxydihydromelleoli

de (131) 

 

Armillaria 

tabescens, 1997 

[69] 

 

1997- Relative by 

NOESY [69]. 

 

4-

Dehydrodihydromelleol

ide (132) 

 

Armillaria 

tabescens, 1997 

[69] 

 

1997- Relative by 

NOESY [69]. 

 

14-

Hydroxydihydromelleol

ide (133) 

 

Armillaria 

tabescens, 1997 

[69] 

 

1997- Relative by 

NOESY [69]. 

 

10-

Hydroxydihydromelleol

ide (134) 

 

Armillaria sp., 

1995 [83] 
 

  



A52a (135)  

 

Armillaria sp., 

1997 [74] 

No antibiotic activity 

against H. annosum, G. 

abietinum, E. coli and S. 

aureus [74]. 

Cytotoxicity against Jurkat 

(IC50 10.4±0.2 µM), HeLa 

(IC50 40.0±1.1 µM), K-562 

(IC50 38.9±0.7 µM), HL-60 

(IC50 17.06 µM), SMMC-

7721 (IC50 17.77 µM), A-

549 (IC50 15.89 µM), MCF-7 

(IC50 14.10 µM) and SW480 

(IC50 15.70 µM) [59,63]. 

  

A52b/ 

10-Dehydroxy-

melleolide B (136) 

 

Armillaria sp., 

1997 [74] 

 

No antibiotic activity 

against H. annosum, G. 

abietinum, E. coli and S. 

aureus [74]. 

Cytotoxicity against HL-60 

(IC50 17.79 µM), SMMC-

7721 (IC50 20.90 µM), A-

549 (IC50 16.79 µM), MCF-7 

(IC50 16.49 µM) and SW480 

(IC50 17.44 µM) [63]. 

2012- Relative by 

NOESY [63]. 

 

1-O-Formyl-10-

dehydroxy-melleolide B 

(137) 

 

Armillaria sp., 

2012 [63] 

Cytotoxicity against HL-60 

(IC50 14.50 µM), SMMC-

7721 (IC50 23.16 µM), A-

549 (IC50 18.41 µM), MCF-7 

(IC50 5.34 µM) and SW480 

(IC50 10.77 µM) [63]. 

2012- Relative by 

biogenetic 

consideration 

with10-dehydroxy-

melleolide B [63].  

 



10-Oxo-melleolide B 

(138) 

 

Armillaria sp., 

2012 [63] 

Cytotoxicity against HL-60 

(IC50 >40 µM), SMMC-7721 

(IC50 >40 µM), A-549 (IC50 

>40 µM), MCF-7 (IC50 >40 

µM) and SW480 (IC50 >40 

µM) [63]. 

2012- Relative by 

biogenetic 

consideration 

with10-dehydroxy-

melleolide B [63].  

 

10-Dehydroxymelleolide 

D (139) 

 

Armillaria sp., 

2015 [84] 
 

2015- Relative by 

biogenetic 

consideration with 

melleolide D. 

Absolute 

established by ECD 

[84]. 

 

Armilliphatic A (140) 

 

Armillaria sp. 

and Epicoccum 

sp., 2020 [36] 

Moderate cytotoxicity 

against HL-60 (IC50 

15.8±0.32 µM), A-549 (IC50 

15.93±0.21 µM), SMMC-

7721 (IC50 19.42±0.81 µM), 

MCF-7 (IC50 19.22±0.69 

µM), SW480 (IC50 

23.03±0.44 µM). Weak 

acetylcholinesterase 

inhibitory activity (IC50 

23.85±0.20 µM) [36]. 

2020- Relative by 

ROESY. Absolute 

by ECD [36]. 

 



13,14-Dihydroxy-A52a 

(141) 

 

Armillaria mellea, 

2011 [59] 

Cytotoxicity against MCF7 

(IC50 >100 µM), Jurkat (IC50 

>100 µM), HeLa (IC50 >100 

µM) and K-562 (IC50 >100 

µM) [59]. 

  

Armillane / 

Armillarizin (142) 

 

Armillaria mellea, 

1990 [82] 
 

1990- Relative 

established by 

NOESY [82]. 

 

5’-Methoxy-6’-

chloroarmillane (143) 

 

Armillaria mellea, 

2011 [59] 

Cytotoxicity against MCF7 

(IC50 26.5±0.4 µM), Jurkat 

(IC50 13.3±0.5 µM), HeLa 

(IC50 35.8±2.6 µM) and K-

562 (IC50 25.0±0.9 µM) [59]. 

  

10-Hydroxy-5’-

Methoxy-6’-

chloroarmillane (144) 

 

Armillaria mellea, 

2014 [57] 

Cytotoxicity against 

HUVEC (GI50 58.7±1.8 

µM), K-562 (GI50 46.3±1.3 

µM), MCF-7 (GI50 64.7±1.2 

µM) and HeLa (CC50 

76.2±1.1 µM) [57]. 

2014- Relative 

established by 

biogenetic 

consideration with 

5’-methoxy-6’-

chloroarmillane 

[57]. 

 



Melleolide Q (145) 

 

Armillaria mellea, 

2015 [55] 

Cytotoxicity against MCF7 

(IC50 1.5±0.1 µM), H460 

(IC50 80.0±8.9 µM), HT-29 

(IC50 54.2±4.7 µM) and 

CEM (IC50 10.3±2.3 µM) 

[55]. 

2015- Relative by 

NOESY [55]. 

 

Melleolide R (146) 

 

Armillaria mellea, 

2015 [55] 

Cytotoxicity against MCF7 

(IC50 3.7±0.3 µM), H460 

(IC50 53.8±6.2 µM), HT-29 

(IC50 18.7±3.2 µM) and 

CEM (IC50 3.4±0.2 µM) 

[55]. 

2015- Relative by 

NOESY [55]. 

 

Melleolide S (147) 

 

Armillaria mellea, 

2011 [67] 
 

  

Ascomycota 

Punctaporonin A (148) 

 

Poronia punctata, 

1984 [85] 

 1984- X-ray [85] 

1986- Absolute 

established by 

synthesis [86] 

1986 – 

enantiospecific 

[86] 



Punctaporonin D (149) 

 

Poronia punctata, 

1986 [87] 

Inhibits a mycelial form of 

C. albicans at 1ppm [87]. 

1986- X-ray [87] 

1986- Absolute 

established by 

synthesis [86] 

1986 – 

enantiospecific 

[86] 

Punctaporonin E (150) 

 

Poronia punctata, 

1986 [87] 

Inhibits T. vaginalis at 100 

ppm in vitro [87]. 

1986- X-ray of 

punctatin E 

acetonide [87] 

 

Punctaporonin F (151) 

 

Poronia punctata, 

1986 [87] 

   

6-

Hydroxypunctaporonin 

A (152) 

 

Pestalotiopsis 

disseminate, 2006 

[88] 

No activity against B. 

subtilis (ATCC6051), S. 

aureus (ATCC29213), E.coli 

(ATCC25922) and C. 

albicans (ATCC14053) [88]. 

No cytotoxicity against 

HeLa cells (IC50 >100 µM) 

[89]. 

2006- Relative by 

NOESY. Absolute 

established by 

biogenetic 

consideration  with 

6-

hydroxypunctapor

onin E [88]. 

 

6-

Hydroxypunctaporonin 

E (153) 

 

Pestalotiopsis 

disseminate, 2006 

[88] 

Antibacterial activity 

against B. subtilis 

(ATCC6051) 100 µg and S. 

aureus (ATCC29213) 100 

µg. No activity against E. 

coli (ATCC25922) and C. 

albicans (ATCC14053) [88]. 

No cytotoxicity against 

HeLa cells (IC50 >100 µM) 

[89]. 

2006- Relative by 

NOESY. Absolute 

established by X-

ray of mono-

bromobenzoate 

derivative [88]. 
 



Punctaporonin L (154) 

 

Hansfordia 

sinuosae, 2014 

[90] 

Weak cytotoxicity (IC50 >10 

µM) against HCT-8, 

Bel7402, BGC823, A549, 

A2780 [90]. Weak 

antibacterial activity (MIC 

>125 µM) against E. coli, S. 

aureus, B. thuringensis and 

B. subtilis [90].  

2014- Relative by 

NOESY. Absolute 

by biogenetic 

consideration with 

6-

hydroxypunctapor

onin E [90]. 

 

Punctaporonin M (155) 

 

Hansfordia 

sinuosae, 2014 

[90] 

Weak cytotoxicity (IC50 >10 

µM) against HCT-8, 

Bel7402, BGC823, A549, 

A2780 [90]. Weak 

antibacterial activity (MIC 

>125 µM) against E. coli, S. 

aureus, B. thuringensis and 

B. subtilis [90]. 

2014- Relative by 

NOESY [90].  

 

Punctaporonin N (156) 

 

Pestalotiopsis sp., 

2016 [91] 

No antifungal activity 

against A. flavus and F. 

verticillioides and no 

antimicrobial activity 

against S. aureus, B. 

subtilis, E. coli and C. 

albicans on disks at 100 µg 

[91]. 

2016- Absolute by 

oxidation of 6-

hydroxypunctapor

onin A and 

biogenetic 

consideration [91].  

 

Punctaporonin O (157) 

 

Pestalotiopsis sp., 

2016 [91] 

No antifungal activity 

against A. flavus and F. 

verticillioides and no 

antimicrobial activity 

against S. aureus, B. 

subtilis, E. coli and C. 

albicans on disks at 100 µg 

[91]. 

2016- Relative by 

NOESY. Absolute 

by biogenetic 

consideration with 

6-

hydroxypunctapor

onin D [91]. 

 



6-

Hydroxypunctaporonin 

D (158) 

 

Pestalotiopsis sp., 

2016 [91] 

No antifungal activity 

against A. flavus and F. 

verticillioides and no 

antimicrobial activity 

against S. aureus, B. 

subtilis, E. coli and C. 

albicans on disks at 100 µg 

[91]. 

2016- Relative by 

NOESY. Absolute 

by biogenetic 

consideration with 

6-

hydroxypunctapor

onin A [91]. 

 

6,13-

Dihydroxypunctaporoni

n A (159) 

 

Pestalotiopsis sp., 

2016 [91] 

No antifungal activity 

against A. flavus and F. 

verticillioides and no 

antimicrobial activity 

against S. aureus, B. 

subtilis, E. coli and C. 

albicans on disks at 100 µg 

[91]. 

2016- Relative by 

NOESY. Absolute 

by biogenetic 

consideration with 

6-

hydroxypunctapor

onin A [91]. 

 

6,13-

Dihydroxypunctaporoni

n E (160) 

 

Pestalotiopsis sp., 

2016 [91] 

No antifungal activity 

against A. flavus and F. 

verticillioides and no 

antimicrobial activity 

against S. aureus, B. 

subtilis, E. coli and C. 

albicans on disks at 100 µg 

[91]. 

2016- Relative by 

NOESY. Absolute 

by biogenetic 

consideration with 

6-

hydroxypunctapor

onin E [91]. 

 

Punctaporonin O (161) 

 

Cytospora sp., 

2017 [89] 

Moderate cytotoxicity 

against HeLa cells (IC50 

16.6 µM) [89]. 

2017- Absolute by 

biogenetic 

consideration with 

6-

hydroxypunctapor

onin A [89]. 

 



Punctaporonin P (162) 

 

Cytospora sp., 

2017 [89] 

No cytotoxicity against 

HeLa cells (IC50 >100 µM) 

[89]. 

2017- Absolute by 

biogenetic 

consideration with 

6-

hydroxypunctapor

onin A [89]. 

 

Punctaporonin Q (163) 

 

Cytospora sp., 

2017 [89] 

No cytotoxicity against 

HeLa cells (IC50 >100 µM) 

[89]. 

2017- Absolute by 

biogenetic 

consideration with 

6-

hydroxypunctapor

onin A [89]. 

 

Punctaporonin R (164) 

 

Cytospora sp., 

2017 [89] 

Moderate cytotoxicity 

against HeLa cells (IC50 

10.4 µM) [89]. 

2017- Absolute by 

biogenetic 

consideration with 

6-

hydroxypunctapor

onin E [89]. 

 

Punctaporonin S (165) 

 

Cytospora sp., 

2017 [89] 

Weak cytotoxicity against 

HeLa cells (IC50 47.4 µM) 

[89]. 

2017- Absolute by 

biogenetic 

consideration with 

6-

hydroxypunctapor

onin E [89]. 

 

Phomophyllin B (166) 

 

Phomopsis sp. 

TJ507A, 2018 

[92] 

Inhibitor of BACE1 (target 

for Alzheimer disease) 

(~35% inhibition at 40 

µM). 

No hepatoxicity to L-02 

liver cells at 40 µM [92]. 

2018- Relative by 

NOESY. Absolute 

established by X-

ray [92]. 

 



Phomophyllin C (167) 

 

Phomopsis sp. 

TJ507A, 2018 

[92] 

Inhibitor of BACE1 (target 

for Alzheimer disease) 

(~20% inhibition at 40 

µM). 

No hepatoxicity to L-02 

liver cells at 40 µM [92]. 

2018- Relative by 

NOESY. Absolute 

established by ECD 

[92]. 

 

Phomophyllin D (168) 

 

Phomopsis sp. 

TJ507A, 2018 

[92] 

Inhibitor of BACE1 (target 

for Alzheimer disease) 

(~40% inhibition at 40 

µM). 

No hepatoxicity to L-02 

liver cells at 40 µM [92]. 

2018- Relative by 

NOESY. Absolute 

established by ECD 

[92]. 

 

Phomophyllin E (169) 

 

Phomopsis sp. 

TJ507A, 2018 

[92] 

Inhibitor of BACE1 (target 

for Alzheimer disease) 

(~37% inhibition at 40 

µM). 

No hepatoxicity to L-02 

liver cells at 40 µM [92]. 

2018- Relative by 

NOESY. Absolute 

established by ECD 

[92]. 

 

Phomophyllin F (170) 

 

Phomopsis sp. 

TJ507A, 2018 

[92] 

Inhibitor of BACE1 (target 

for Alzheimer disease) 

(~38% inhibition at 40 

µM). 

No hepatoxicity to L-02 

liver cells at 40 µM [92]. 

2018- Relative by 

NOESY. Absolute 

established by 

modified Mosher’s 

method (MTPA) 

[92]. 

 

Phomophyllin G (171) 

 

Phomopsis sp. 

TJ507A, 2018 

[92] 

Inhibitor of BACE1 (target 

for Alzheimer disease) 

(~21% inhibition at 40 

µM). 

No hepatoxicity to L-02 

liver cells at 40 µM [92]. 

2018- Relative by 

NOESY. Absolute 

established by 

modified Mosher’s 

method (MTPA) 

[92]. 

 



Phomophyllin H (172) 

 

Phomopsis sp. 

TJ507A, 2018 

[92] 

 

2018- Relative by 

NOESY. Absolute 

established by ECD 

[92]. 

 

Phomophyllin I (173) 

 

Phomopsis sp. 

TJ507A, 2018 

[92] 

Inhibitor of BACE1 (target 

for Alzheimer disease) 

(~39% inhibition at 40 

µM). 

No hepatoxicity to L-02 

liver cells at 40 µM [92]. 

2018- Absolute 

established by X-

ray [92]. 

 

Marine 

Paesslerin A (174) 

 

Alcyonium 

paessleri, 2001 

[93] 

Moderate cytotoxicity in 

preliminary studies [93]. 

2001- Relative by 

NOESY [93]. 

2019- Total 

synthesis and 

structure 

correction [94] 

Paesslerin B (175) 

 

Alcyonium 

paessleri, 2001 

[93] 

Moderate cytotoxicity in 

preliminary studies [93]. 

2001- Relative by 

NOESY [93]. 

 

Plants 

Pteridanoside (176) 

 

Pteridium 

aquilinum var. 

caudatum, 1999 

[95] 

Toxicity against brine 

shrimp Artemia salina (LC50 

= 250 and 62.5 µg/mL, 24h 

and 48h) [95]. 

1999- Relative 

established by 

NOESY. Absolute 

by biogenetic 

consideration with 

pteridanone [95]. 

 



Pteridanone (177) 

 
 

Pteridium 

aquilinum var. 

caudatum, 1999 

[95] 

No toxicity against brine 

shrimp Artemia salina [95]. 

1999- Relative 

established by 

NOESY. Absolute 

by ECD and 

conformational 

calculations [95]. 

 

Xanthocerapene (178) 

 

Xanthoceras 

sorbifolia, 2004 

[96] 

 

2004- Relative by 

NOESY [96]. 

 

2,2,4a,7a-

Tetramethyldecahydro-

1H-cyclobuta[e]inden-5-

ol (179) 
 

Radix et Rhizoma 

ginseng, 2011 

[97] 

 

2011- Structure by 

GC-MS [97]. 

 

(3S,4aS,6R,8aS,8bR)-6-

Hydroxy-3,6,8a-

trimethyloctahydro-

3,8b-

methanocyclobuta[h]chr

omene-5,9(6H)-dione 

(180) 
 

Lindera 

strychnifolia, 

2016 [98] 

Improve the cell viability 

of human umbilical vein 

endothelial cells injured by 

ox-LDL [98]. 

2016- Relative by 

NOESY. Absolute 

by ECD [98]. 
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