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Camphoratins A—J, Potent Cytotoxic and Anti-inflammatory Triterpehoids from the Fruiting
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- Ten new triterpenoids, camphoratins A—J (1—10), along with 12 known compeunds were isolated from the fruiting
body of Tatwanofungus camphoratus. Their structures were established by spectroscopic analysis and chemical methods.
Compound 10 is the first example of a naturally occurring ergosteroid with an unusual ¢is-C/D ring junction. Compounds
2—6 and 11 showed moderate to potent cytotoxicity, with ECsy values ranging from 0.3 to 3 #M against KB and
KB-VIN human cancer cell lines. Compounds 6, 10, 11, 14--16, 18, and 21 exhibited anti-inflammatory NO-production
inhibition activity with ICs values of less than 5 #M, and were more potent than the nonspecific NOS inhibitor N

nitro-L-arginine methyl ester.

Taiwanofingus camphoratus (synonyms: Genoderma camphora-
tum; Antrodia cinnamomea; Aniredia camphorata) (Polyporaceae,
Aphyllophorales) is 2 rare and precious medical fungus in Taiwan
and is called a “national treasure of Taiwan™,' Its Chinese name is
Zhan-Xu or Niu-Chang-Chih. The microorganism is parasitic to
the inner heartwood wall of old hollow trunks of Cinnamomum
kanehirai Hay. (Lauraceae). The growth rate of natural 7. cam-
phoratus in the wild is very slow, and it is difficult to cultivate in
a greenhouse, making fruiting bodies expensive to obtein. In

traditional Taiwanese folk medicine 7. camphoratus has been used

as an important health food for treating food, alcohol, and drug
intoxi¢ation, diarrhea, abdominal pain, hypertension, itchiag, and
liver cancer.? Previous studies on the chemical constituents of the
fruiting body of T. camphorarus showed that it is a rich source of
triterpenoidic acids, some of which have shewn anti-inflammatory,
anticholinergic,® and antiserotonergic activities.* Furthermore,
zhankuic acids A and C exhibited significant cytotoxicity against
'P-388 murine leukemia cells in vitro.* The present study on the
chemical constituents of an EtOH extract of the fruiting body of T.
camphoratus has led o the isolation of 10 new triterpenoids,
namely, camphoratins A—J (1—16), and 12 known compounds,
zhankuic acids A—C (11—13),*" zhankuic acid A methyl ester
(14),* antcin A (15),° antcin C {16),% antcin K (17),° methyl
antcinate H {18),7 eburicol (19),% ergosterol D @0, methyl 4o
methylergost-8,24(28)-diene-3,11-dion-26-oate (21),'° and ergos-
terol peroxide (22).'" Cytotoxic activity, inibition of nitric exide
(NO} or reactive oxygen species (ROS) production, and free radical-
scavenging activity of the isolates were evaluated in our study.
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1 Ry = a-OH, Ry = J-OH, Ry = OH, Ry = OH

© 2 Ry=u0-0OH, Rp=B-OH, Ra=H, Ry=OH

5 Ry=-0H, Rp= 0, Ry= H, Ry=CCHy
€ Ry =D, Ry= B-OH, Ry= H, Ry = DCH;
7 Ry=0, Ry=a-OH, Ry=H, Ry= OH

4

Results and Discussion

Camphoratin A (1) was obtained as a colorless powder. The
HRESIMS of 1 showed & pseudomolecular ion peak at miz -
511,3038, consistent with a molecular formula of CyH.sOgNa and
eight degrees of unsaturation. The UV and IR absorption bands at
255 nm and 1709, 1660, and 3408 cm ™!, respectively, suggested
the presence of o, ff-unsaturated carbenyl and carboxylic acid
functionalities, The former was corroborated by carbon resonances
at § 202.8 (gC), 154.3 (gC), and 141.2 (qC), and the latter was
evidenced by the resonance at § 176.9 (gC). An exocyclic double
bond was also identified from the NMR signals at d¢ 150.7 (gC),
110.5 {CH,) and &y 5.07, 5.23 (each 1H, s). The above data, coupled
with the characteristic methyl signals at dy 0.90 (3H, 8), 1.11 (3H,
d,J=7.6Hz), 1.18 (3H, d, J = 6.8 Hz), 1.48 (3H, d, J= 7.2 Hz},
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