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ABSTRACT

(5-3 (85

Trichodimerol (1) can be synthesized by a remarkable dimerization of the chiral hydroxy dienone 5.

Trichodimerol (), a pentacylic natural product originally disease states having an inflammatory component, e.g.,
isolated from the fungu$richoderma longibraciatumhas atherosclerosis.We report herein the first synthesis of
been found to inhibit production of the cytokine TNE-  trichodimerol ) in just two steps from a known compoufd,
(tumor necrosis factor-&d.The combination of the novel, sorbicillin (2). Sorbicillin is available in three steps from
complex, and compact structure dfand its anti-TNF-a 2-methylresorcinol by the sequence: @ho-formylation;
activity has made this molecule an intriguing target for (2) hydrogenation of formyl to methyl to afford 2,4-
chemical synthesis. The clinically demonstrated efficacy of dimethylresorcinof, and (3) Friedel—Crafts acylation of
anti-TNF-o. monoclonal antibodies against rheumatoid ar- bromomagnesium phenolate by sorbyl chlofide.

thritis and Crohn’s disea%énave dramatically confirmed The synthesis of is outlined in Scheme 1C-Acetoxyl-
basic biological studies that previously had indicated a truly ation of2 with 1.2 equiv of 0.04 M lead tetraacetate in 5:1
fundamental role of TNF-o(biochemically upstream of  HOAc—CH,CI, at 23°C for 30 min produced a mixture of
interleukin-1, p38 MAP kinase, cyclooxygenase-2, prosta- position isomeric acetoxy dienon&s(38%) and4 (35%)
glandins, etc.) in inflammatory diseas@he medical im-  which were readily separated by silica gel chromatography
portance of small molecules which can prevent TiF-
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from unreacte@ (17%); the order of chromatographic elution
using 4:1 hexanes—EtOAc wasthen4 then 3.0

The structures o8 and4 were established by HMQG&
and HMBC'®* NMR analysis of one-, two-, and three-bond
IH—2C couplings. Racemi8 was resolved chromatographi-
cally on a Daicel (Chiral Technologies) AD column using
5:15:80 CHOH—i-PrOH—-hexanes containing 0.1% F
CO:H; the order of elution was firstS)-3, %% —606 (c
= 0.9 in CHOH), and thenR)-3, [0]%%, +615 (c= 1.0 in
CH;3OH). Cleavage of the acetoxy dienong8){3 to the
corresponding hydroxy dienon&¢{5 was effected by treat-
ment with 10 equiv of sodium methoxide in methanol (0.015
M) at 23 °C for 6 h. Careful neutralization of the reaction

(10) A solution of sorbicillin (2) (0.5021 g, 2.16 mmol) in acetic acid
(50 mL) and CHCI, (10 mL) at 23°C was treated with lead tetraacetate
(1.1606 g, 2.62 mmol). The resulting solution was stirred for 30 min. After
addition of water the product was isolated by extraction with,Cll The
combined organic layers were dried over,8@&; and concentrated to a
residue which was chromatographed (1:4 to 1:2 Et©Aexanes gradient
elution, 500 mL of silica gel) to give3 (0.2390 g, 38%) as a yellow
crystalline solid4 (0.2202 g, 35%) as a yellow oil arflas a solid (85.5
mg, 17%). Found foB: mp 116-111°C; FTIR (film) 2935, 1738, 1651,
1556, 1372, 1244, 1072, 1019 ck UV (MeOH) vmax Nm (log €) 286
(3.99), 218 (3, 97)*H NMR (500 MHz, CDC}) 6 11.89 (s, 1H), 7.45 (dd,
1H,J = 14.8, 10.8 Hz), 7.25 (s, 1H), 6.66 (d, 1Bi= 14.8 Hz), 6.37 (m,
1H), 6.30 (m, 1H), 2.13 (s, 3H), 1.91 (d, 38,= 5.8 Hz), 1.84 (s, 3H),
1.48 (s, 3H);°C NMR (100 MHz, CDC4) 6 194.9, 193.2, 169.9, 162.5,

mixture (NaBPO,-H,O and then methanolic HCI), filtration,
and removal of methanol in vacuo afforded a mixture of
products derived from hydroxy dienorde Silica gel chro-
matography of the mixture using 3:1 hexan€&OAc gave
pure trichodimerol (1) in 10% vyield, [}, —351 (c= 0.08

in CH;OH).X? The identities of syntheticl and natural
trichodimerol® were confirmed by comparison of thid and
C NMR, UV, IR, and mass spectra and TLC mobilities on
silica gel with three different solvent systems.

The remarkable spontaneous assembly of the complicated
pentacyclic system df from the hydroxy dienon& can be
explained mechanistically by the following stepwise sequence
of events: (1) intermolecular Michael addition of the
nucleophilic Gx of (S)-5to Cod of a second molecule of)-

5, (2) a second (intramolecular) Michael addition forming a
head-to-tail [4+ 4] cycloaddition dimer of5, and (3) a
sequence of two hemiketal-forming ring closures by intra-
molecular addition of hydroxyl to keto carbonyl. The yield
reported above for this interesting dimerization has not been
optimized and may be subject to considerable improvement.
Research is underway on this point and also to develop an
enantioselective version of the reactidn— 3.
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