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Abstract

The synthesis of a 2-deoxyglucosyl analo@ue the pyranonaphthoquinone antibiotic medermykia repor-
ted. The critical C-glycoside linkage was introduced at an early stage in the synthesis by@ighatosylation of
naphthol7 with benzyl protected glycosyl dondr Conversion ofc-glycoside8 to 2-acetyl-1,4-naphthoquinoide
then allowed assembly of the pyranonaphthoquinone skeleton via a furofuran annulation—oxidative rearrangement
strategy. © 2000 Elsevier Science Ltd. All rights reserved.

Keywords: Cglycosides; naphthols; 2-trimethylsilyloxyfuran; pyranonaphthoquinones.

The pyranonaphthoquinone antibiotic medermytiwas isolated from Streptomyces tanashiensis
and was shown to contain @glycoside linkage to the aminosugarsangolosamine. Medermycih
exhibits significant activity against Gram-positive bactériacluding staphylococcivhich are resistant
to several antibiotics. It showed cytotoxity for cell lines of K-562 human myeloid leukemia, P-388 murine
leukemia and antibiotic-resistant cell lines of L5178Y lymphoblastoma in cuttBtatelet aggregatidn
and biomolecule synthesis are also inhibited by mederniyéin

The only synthesis of medermycirto date has been reported by Tatsuka &tand requires over 30
steps with the key step involving assembly of a pyranonaphthalene via addition of a sulfonyl-phthalide
to an enone. The key sulfonyl-phthalide itself required 17 steps for its preparation. Our approach to
the synthesis of analogues of medermytihas focused on construction of tiglycoside linkage
in a flexible manner such that vario&glycosides can be attached to the pyranonaphthoquinone
skeleton. We herein report an efficient synthesis of the 2-deoxyglucosyl analogue of medermycin
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2, from 2-deoxyglucosylnaphthoquinoe making use of our furonaphthofuran annulation—oxidative

rearrangement strategy, as previously applied to the synthesis of the aglycone, kalafungin.
C-Glycosylnaphthoquinon®, which contains an acetyl group at C-3 (required in order to control the

regiochemistry of the ensuing furofuran annulation), was the focus of our initial attention (Scheme 1).

Whilst directC-glycosylatiorf of 3-acetylnaphthob or 3-bromonaphthab with 2-deoxyglucosyl donor

4 appeared an obvious route to the requi@dlycosylnaphthoquinong, this approach was hampered

by the formation of rearranged bicyclic acetals in which the glycosyl ddrad undergone an unusual

1,6-hydride shif€ Our successful synthesis Gtglycosylnaphthoquinon8, therefore, focused on the

C-glycosylation of naphthal followed by regioselective introduction of the required 3-acetyl group.

CHzan OH OMe
BnOy,, R
— - QO
BnO OAc
4 OMe
5:R=Ac;6:R=Br;7:R=H
Scheme 1.

Addition of boron trifluoride diethyletherate to naphtf? and glycosyl acetai!! in dry acetonitrile
at 0°C afforded the desired C-glycoside8'?13in 73% yield after flash chromatography (Scheme 2).
After protection of naphtho8 as a methyl ethe®,4 conversion to naphthoquinorid, followed by
reductive monomethylation, afforded naphttidlwhich allows regioselective introduction of an acetyl
substituent at C-3.
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Scheme 2Reagents and condition§) BF; Et,O, CHCN, 0°C, 20 min, 73%; (ii) Mel, NaH, DMF, 0°C, 12 h, 85%; (iii) CAN,
CH3CN, 0.5 h, 93%; (iv) NgS,0, then MeSQ,, K,COs, acetone, reflux, 2—4 h, 82%; (v) BICCl,, 0°C, 2 min, 77%; (vi)
NaOH, MeS0Q,, DMF/H,0, 15 min, 0°C, 84%,; (vii) Pd(PRICl,, Bus;SNnC(OEt}=CH,, toluene, 100°C, N 16 h then HO",
97%; (viii) AgO, HNG;, dioxane, 20 min, 93%

Attempted Fries’ rearrangement of acetdPalerived from naphthdl1 was ineffective and, therefore,
the acetyl group was introduced indirectly from bromit@ After conversion of bromonaphthdl3
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to bromomethoxynaphthalerigd, introduction of the acetyl group via lithiation of the bromide was
unsuccessful due to the highly basic nature of the naphthyl anion. An alternative approach employing
-ethoxyvinyltributyl tin as a masked acetylating agent afforded 3-acetylnaphthafendich was
smoothly oxidised to naphthoquinoBe
With the key C-glycosylnaphthoquinon& in hand, attention then focused on conversionCto
glycosylpyranonaphthoquinor#(Scheme 3). Addition of 2-trimethylsilyloxyfurah6 to naphthoqui-
none3 afforded a 1:1 mixture of the furonaphthofuran adduictand18 in moderate yield. Treatment
of furo[3,2-b]naphthofuransl7 and 18 with aqueous ceric ammonium nitrate (CAN) effected smooth
conversion to furonaphthopyrat8 and20 which were separable upon purification by low temperature
( 20°C)® flash chromatography. Subsequent reduction of the lad®land 20, using triethylsilane
and trifluoroacetic acid, afforded cyclic eth@kand22 which were also separable by low temperature
flash chromatography. Finally, use of boron tribromide to effect deprotection of the benzyl ethers on
pyranonaphthoquinonesl and 22, in which the bridgehead proton at C3acis to the methine proton
at C5, afforded the more stable epimeric pyranonaphthoquir®aes 24, in which these two protons
weretransto each othet® This epimerisation has been reported on simpler pyranonaphthoquitiones.
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Scheme 3Reagents and condition§) CH3;CN, 0°C, 1 h, then MeOH, silica gel, 18 h, 60%; (ii) CAN, @EN, 20 min, 85%;
(iii) CF3COH, EsSiH, 10°C, 72 h, 86%; (iv) BBy, CH,Cl,, 48°C to room temperature, 30 min, 67%

In summary, the successful synthesis of the 2-deoxyglucosyl anakgfitbe pyranonaphthoquinone
antibiotic medermycinl has been achieved. Moreover, the synthesis can be easily modified for the
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preparation of medermycih itself, and other analogues, by simply varying the nature of the glycosyl
donor used in the initiaC-glycosylation step.
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