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SYNTHETIC APPROACHES TOWARD FR-900482. L
STEREOSELECTIVE SYNTHESIS OF A PENTACYCLIC MODEL COMPOUND.

Tohru Fukuyama* and Shunsuke Gotol
Department of Chemistry
Rice University
Houston, Texas 77251

Abstract:  An efficient synthesis of a pentacyclic compound 18 possessing all the
necessary handles to construct the unique skeleton of antitumor antibiotiec FR-
900482 1 is described.

FR-900482 1 was recently isolated from a culture broth of Streptomyces sandaensis and
has been shown to exhibit exceptionally potent antitumor activities.2 Biological testings
against experimental tumors have revealed that FR-900482 is at least as active as mitomycin C
2 and is also active against mitomycin C- and vincristine-resistant P388 cells. FR-900482 exists
as a 2:1 mixture of tautomers la and 1b which interconvert presumably through the
intermediate keto-hydroxylamine 1¢. Like mitomycin C,3 FR-900482 is activated in the eells to
form interstrand DNA-DNA cross-links.4 Close resemblance of the structural features of FR-
900482 to mitomycin C would suggest the involvement of the aziridinomitosene-like compound
3 in the mode of action (Scheme I). FR-900482 gives a formidable challenge to synthetic
chemists because of the presence of a labile hydroxylamine moiety in addition to all the
difficulties associated with mitomycin synthesis. We report herein an efficient synthesis of 2
pentacyclic model compound 18 which possesses all the necessary handles to construct the
unique skeleton of FR-900482.
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Addition of 2-trimethylsiloxyfuran to the readily available chalcone 45 gave the desired
adduct 5 as the sole product in a quantitative yield (0.1 equiv n-BuyNF, THF, -78 °C)8 (Scheme
II). After the labile silyl enol ether 5 was converted to the thioketal 6 (HSCH2CH2SH, BF3-Et20,
CHgCls, 85%), protection of the highly reactive butenolide was performed by adding thiophenol
to give the sulfide 7 (PhSNa, EtOH, 81%). With the butenolide being protected, the azide 7 could
be reduced cleanly to give the amine 8 in 91% yield (Ph3P, AcOH, MeOH, THF, 23 °C).7 Partial
reduction of the lactone 8 followed by intramolecular reductive amination gave the 8-
membered amine 9 in 77% yield ((1) DIBAL, CHoClg, -78 °C; (2) NaBH3CN, TFA, MeOH,
CHsClo). The amino and hydroxy groups of 9 were protected as trifluoroacetamide and acetate
16, respectively, in 97% yield ((1) TFAA, Py, CHaClg; (2) Ac20, Py). Subsequent deprotection of
the thioketal 10 furnished the ketone 11 in 99% vield (HgCls, MeOH, reflux). The sulfide 11 was
then converted to the olefin 12 in 69% yield through thermolysis of the corresponding sulfoxide
((1) MCPBA, CH2Cly; (2) toluene, 175 °C). Alkaline hydrolysis of 12 gave the aminoalcohol 13 in
70% yield NaOH, H20, MeOH, reflux). After numerous attempts to oxidize the amine 13 to the
corresponding hydroxylamine 14, we found the Davis’ reagent® to be quite satisfactory for this
purpose (2-(phenylsulfonyl)-3-phenyloxaziridine, THF, 23 °C, 89%).9 The unstable hydroxyl-
amine 14 was immediately protected as the acetate 15 in 85% yield (Ac20, 23 °C). Facile
oxidation of the allyl alcohol 15 with MCPBA in the presence of NaHCO3 at 23 °C furnished the
desired epoxide 18 as the sole product in 78% yield. Since epoxidation of the allyl acetate
derived from 15 gave the epoxide with the same configuration as 16, it is quite likely that
MCPBA attacked the olefin from the sterically less hindered, a-face of the molecule.l® Swern
oxidationll of the alcohol 16 followed by hydrazinolysis gave a tautomeric mixture of the
hemiketals 17 in 70% yield ((1) (COCl)2, DMSO, CH2Clg, -78 °C; EtsN; (2) HoNNHg, MeOH,
CH2Cla, 0 °C). In order to manipulate the side chain, 17 was subjected to dehydrative
cyclization to give the enol ether 1812 as the only isomer in 60% yield (CSA, quinoline, benzene,
reflux). Although we do not have a firm evidence yet, we tentatively assigned a thermo-
dynamically more favorable structure to 18. Conversion of the epoxide to aziridine as well as
manipulation of the side chain will be published in due course. Total synthesis of FR-900482
itself based on these model studies is currently under way in our laboratories.
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