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Chemical Structures of Compounds Isolated from Mushroom Suillus granulatus. Kang, Hee-Chol, Bong-Sik
Yun, Seung Hun Yu!, and Ick-Dog Yoo*. Antibiotics Research Laboratory, Korea Research Institute of Bio-
science and Biotechnology (KRIBB), Yusong, Taejon 305-600, Korea, "Department of Agricultural Biology, Chun-
gnam National University, Yusong, Taejon 305-764, Korea — We have investigated the secondary metabolites from
the mushroom Suillus granulatus. The methanolic extract of fruit body was separated by silica gel and Sephadex
L.H-20 column chromatographies. TLC and HPLC were also used for the further purification of compounds from
the extracts. Nine compounds were finally isolated and their structures were assigned as 4-hydroxyphenylacetic
acid, 4-hydroxybenzaldehyde, 2,5-dihydroxybenzoic acid methyl ester, 5'-deoxy-5'methylthioadenosine, indole-3-
carboxlic acid methyl ester, indole-3-carboxaldehyde, 1,3,5-trihydroxy-7-methylanthraquinone, nicotinamide and
3-geranylgeranyl-4-hydroxybenzoic acid on the basis of NMR studies.
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Fig. 1. Isolation procedure of compounds 1-9.
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Fig. 2. Structures of 9 compounds isolated from the mush-
room Suillus granulatus.
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Table 1. 'H NMR spectral data of the compounds isolated from Suillus granulatus

No. 1 2 3
1 7.07 (2H, d, /=8.58)* 7.67 (2H, d, J=8.40) 6.81 (1H, d, /=8.7)
2 6.72 (2H, d, J=8.58) 6.74 (2H, d, J=8.40) 6.99 (1H, dd, J=8.7, 3.0)
3 6.72 (2H, d, J/=8.58) 6.74 (2H, d, /=8.40) 7.26 (1H, d, J=3.0)
4 7.07 (2H, d, J=8.58) 7.67 (2H, d, J/=8.40) 3.94 (3H, s)
5 3.52 (2H, ) 9.59 (1H, 5)
6 3.66 (3H, s)
No. 4 5 6
1 8.10 (1H, s)? 8.07 (1H, m) 8.19(1H, dd, /=84, 2.4)
2 8.22 (1H, s) 7.20 (1H, m) 7.27 (1H, m)
3 5.90 (1H, d, J=5.1) 7.20 (1H, m) 7.27 (1H, m)
4 4.68 (1H, t, /=5.1) 7.45 (1H, m) 7.48 (1H, dd, J=6.9, 2.0)
5 424 (1H, t, J=5.1) 7.95 (1H, s) 8.03 (1H, s5)
6 4.13 (1H, ddd, J=6.2,5.4,5.1) 3.90 (3H, s) 9.90 (1H, s)
; 2.90 (1H, dd, /=14.1, 5.4)
2.80 (1H, dd, /~=14.1, 6.2)
8 2.03 (3H, s)
No. 7 8 9
1 7.58 (1H, br. 5) 8.69 (1H, br. d, /=4.3) 7.66 (1H, dd, J=8.3, 2.1)
2 7.08 (1H, br. 5) 7.55 (1H, dd, /=7.8, 4.9) 6.73 (1H, d, /=8.3)
3 721 (1H, d, J=1.2) 8.29 (1H, dt, J=7.9, 1.8) 7.75 (14, d, J=2.1)
4 6.57 (1H, d, J=1.2) 9.02 (1H, br. 5) 3.31 (2H, d, J=7.6)
5 2.46 (3H, s) 5.37 (1H, br. 4, J=7.6)
6,7,9,10,12,13 1.96-2.12 (12H, m)
8,11,14 5.07-5.13 (3H, m)
15 1.66 3H, s)
16,17,18 1.58 (9H, s)
19 1.73 BH, 5)

Compounds 1, 2, 4, 8, 9 were measured in CD;0D, and 3, §, 6, 7 were measured in a mixture of CDCl; and CD;0D. ®Proton integration, mul-
tiplicity and coupling constants (J=Hz) in parenthesis (s, singlet; d, doublet; dd, doublet of doublets; dt, doublet of triplets; br., broad; t, triplet;

m, muitiplet).
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%o AES FEidct. Fvd a2AE diskeE 3
£ F e8] o F diaplEe] @el /€ chloro-
form3 ¥ ethyl acetateZol] H3}ed Z+z} silica gel I
Sephadex LH-20 column chromatographyS 433}t
T8 HAMEERS 31 e £35S TLC ¥ 34
HPLCE AMg-3led AR 23} 9%2] ¥jte-S L3,
eE BRPEe AstrEE Sysy] #1skd NMR ¥
mass 45 TYEHH0 I H7 oF Bj}PEE 4-hydro-
xyphenylacetic acid, 4-hydroxybenzaldehyde, 2,5-dihydro-
xybenzoic acid methyl ester, 5'-deoxy-S'methylthioadeno-
sine, indole-3-carboxlic acid methyl ester, indole-3-carbox-
aldehyde, 1,3,5-trihydroxy-7-methylanthraquinone, nicotinamide,
3-geranylgeranyl-4-hydroxybenzoic acid® %3133t}

REFERENCES

1. Bending, G. D. and D. J. Read. 1995. The structure and func-
tion of the vegetative mycelium of ectomycorrhizal plants.
New Phytol. 130: 401-409.

2.Bruhn, J. N. and M. D. Soderberg. 1991. Allergic contact
dermatitis caused by mushrooms. Mycopathologia. 115: 191
-19s.

3. Cimino, G., S. D. Stefano, and L. Minale. 1972. Prenylated
quinones in marine sponges : Ircinia sp. Experientia 28:
1401-1528.

4. Fries, N. and W. Neumann. 1990. Sexual incompatibility in
Suillus luteus and S. granulatus. Mycol. Res. 94: 64-70.

5. Geraci, C., M. Piattelli, C. Tringali, J -F. Verbist, and C.
Roussakis. 1992. Cytotoxic activity of tetraprenylphenols
related to suillin, an antitumor principle from Swillus granu-
latus. J. Nat. Prod. §5: 1772-1775.

6. Gunde-Cimerman, N. and A. Cimerman. 1995. Pleurotus
fruiting bodies contain the inhibitor of 3-hydorxy-3-methyl-
glutaryl-coenzyme a reductase-Lovastatin. Exp. mycol. 19:
1-6.

7. Jianzhe, Y., M. Xiaolan, M. Qiming, Z. Yichen, and W.
Huaan. 1987. Icons of medicinal fungi from China. Science
press, Beijing, China.

8.Kang, H. C., B. -S. Yun, S. H. Yu, and I. -D. Yoo. 2000.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Chemical structures of the compounds isolated from the edi-
ble mushroom Sarcodon aspratus. J. Korean Soc. Agric.
Chem. Biotechnol. 43: 303-308

. Lee, J. Y. 1988. Coloured korean mushrooms Vol Academy

press. Korea.
Maxwell, A. and D. Rampersad. 1989. Novel prenylated
hydroxybenzoic acid derivatives from Piper saltuum. J. Nat.
Prod. 52: 614-618.
Niini, S. S., M. T. Tarkka, and M. Raudaskoski. 1996. Tubu-
lin and actin protein patterns in Scots pine (Pinus sylvestris)
roots and developing ectomycorrhiza with Suillus bovinus.
Physiol. Plantarum. 96: 186—192.
Ohta, T,, A. Takahashi, M. Matsuda, S. Kamo, T. Agatsuma,
T. Endo, and S. Nozoe. 1995. Russuphelol, a novel optically
active chlorohydroquinone tetramer from the mushroom Rus-
sula subnigricans. Tetrahedron Lett. 29: 5223~5226.
Pouchert, C. J. and J. Behnke. 1993. The Aldrich library of
BC and '"H FT NMR spectra, 1st. ed., Aldrich chemical com-
pany, Inc..
Sung J. M., Y. B. Yoo, and D. Y. Cha. 1998. Mushroom sci-
ence. Chap. 2 Kyo-Hak publishing Co., Korea
Tringali, C., C. Geraci, G. Nicolosi, J. Verbist, and C. Rous-
sokis. 1989. An antitumor principle from Suillus granulatus.
J. Nat. Prod. 52: 844-845.
Tringali, C., M. Piattell, C. Geraci, and G. Nicolosi. 1989.
Antimicrobial tetraprenylphenols from Suillus granulatus. J.
Nat. Prod. 52: 941-947.
Tsuge, N., T. Mory, T. Hamano, H. Tanaka, K. Shin-ya, and
H. Seto. 1999. Cinnatriacetins A and B, new antibacterial tri-
acetylene derivatives from the fruiting bodies of Fistulina
hepatica. J. Antibio. 52: 578-581.
Wullschleger, S. D. and C. P. P. Reid. 1990. Implication of
ectomycorrhizal fungi in the cytokinin relations of lobolly
pine (Pinus taeda L.) New phytol. 116: 681-688.
Yun, B. -S., I. -K. Lee, J. -P. Kim, and 1. -D. Yoo. 2000. Leu-
comentin derivatives from the mushroom Paxillus pan-
uoides. J. Antibiot. 53: 711-713.
Yun, B. -S,, I. -K. Lee, J. -P. Kim, and I. -D. Yoo. 2000. Cur-
tisians AD, new free radical scavengers from the mushroom
Paxillus curtisii. J. Antibiot. 53: 114—-122.

(Received May 25, 2001/Accepted Jul. 30, 2001)



