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Highly Efficient Method for the Synthesis of Showdomycin

By Tan INoUE and Isao KuwajiMa*
(Department of Chemistry, Tokyo Institute of Technology, Ookayama, Meguvo-ku, Tokyo 152, Japan)

Summary Showdomycin was prepared in excellent overall construction of the maleimide unit of the molecule.
yield using 1,2-bis(trimethylsiloxy)cyclobut-1-ene for the
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MucH attention has been focused on synthetic approaches to
nucleosides having carbon-glycosyl linkages because of
their important antibiotic properties and potent anticancer
and antiviral activities.! However, most of the synthetic
methods reported so far have required multi-step procedures?
and have not given very high overall yields.
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ScHeME 1. i, SnCl,~CH,Cl,; ii, LHMDS-Me,SiCl-tetrahydrofuran

(THF) then Cl,~CCl,; iii, LHMDS-Et,SiCl; iv, O,, CH,CL,-MeOH,
then Me,S, then CH,N,-Et,0; v, NH;-MeOH.

We have recently shown the synthetic utility of 1,2-
bis(trimethylsiloxy)cyclobut-1-ene (1) in the preparation of
cyclopentane-1,3-diones,® B-hydroxycyclopentanones,* -
oxo-esters, and 5-alkoxy-1,4-diketones.® 'We describe here
a synthesis of showdomycin (2) which involves the cyclo-
butene (1) as an efficient source of the four-carbon unit
required for construction of the maleimide unit of (2).

A carbon-glycosyl linkage was initially formed as follows.
The cyclobutene (1) was treated with the fully protected
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B-p-ribose derivative (3) in the presence of tin(iv) chloride
(1 equiv.) in methylene chloride at room temperature for 2 h.
The resulting adduct (4) (i.r. 1775 cm~!) was isolated in 929,
yield, exclusively as the desired -anomer probably owing
to the neighbouring group participation of the benzoyl group
attached to C-2.7

To transform the cyclcbutanone ring of (4) into a male-
imide group, we initially examined the synthetic route shown
in Scheme 1. The monochlorinated ketone (5) (i.r.
1780 cm™1) was prepared via the trimethylsilyl enol ether of
(4), and was converted into its triethylsilyl enol ether (6)
(ir. 1670 cm~!') with lithium hexamethyldisilazide
(LHMDS)t and chlorotriethylsilane. Ozonolysis of crude
(6) followed by treatment with diazomethane afforded the
diester (7) in 649, yield from (4). Treatment of the diester
(7) with a saturated methanolic solution of ammonia at
room temperature for 2 days led to the formation of the
corresponding diamide (8) (i.r. 1650 cm™1) in 849, yield,
accompanied by simultaneous removal of the protecting
groups. We failed to convert the amide (8) into show-
domycin (2) in satisfactory yields, although various pro-
cedures were examined.

‘We next examined another method for ring cleavage of
the cyclobutanone (Scheme 2). Treatment of the tri-
methylsilyl enol ether of (4) with nitrosyl chloride (1 equiv.)?
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ScHEME 2. i, LHMDS-MegSiCI-THF then NOCI-CH,Cl,; ii,
NHg-MeOH; iii, (CF,CO),0-benzene.

+ Employment of lithium di-isopropylamide usually resulted in partial removal of the protecting benzoyl groups and conversion

into the silyl enol ether was not so effective.
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in methylene chloride at —40 °C gave the corresponding a-
oximino-cyclobutanone (9) (i.r. 1760 cm—!) cleanly. When
crude (9) was stood in methylene chloride at room tempera-
ture for 2 days, ring cleavage took place efficiently to afford
the desired cyano-carboxylic acid (10) (i.r. 3610—2510,
2225 cm™1) in 999, yield from the adduct (4). To remove
its protecting groups,} (10) was treated with methanolic
ammonia and the de-benzoylated product (11) was obtained
almost quantitatively. Cyclization of the cyano-carboxylic
acid (11) followed by dehydration was effected by treatment
with trifluoroacetic anhydride in benzene at 35 °C for 6 h,
and showdomycin (2) was isolated in 779, yield. The
product (2) was spectroscopically and chromatographically
identical with authentic natural showdomycin. Its overall
yield was 70% based on the starting §-p-ribose derivative

3).
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In addition to the extremely short synthetic procedure
and high efficacy achieved, little purification of the inter-
mediates involved is required in this method, which com-
pares well with the methods®® reported so far. We are
currently studying the synthesis of other C-glycosides such
as pyrazomycin and formycin B using a similar synthetic
strategy.
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1 After cyclization into the maleimide ring, removal of the protecting groups was very difficult because of a side reaction (see ref. 9)
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