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SYNTHESIS OF THE OLIGOSACCHARIDE MOIETIES OF MUSETTAMYCIN. AND MARCELLOMYCIN .,
NEW ANTITUMOUR ANTIBIOTICS.
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Summary : The Zotal syntheses of the di and trhisaccharide nespective sugar-moieties
04 musettamycin and marcellomycin ahre neponrted.

Structure analysis of Musettamycin 1 and Marcellomycin 2, new antibiotics
obtained by fermentation broth of an Actinosporangium species 1, showed that
these molecules were di and trisaccharide anthracycline respectively. Marcello-
mycin was the second class II anthracyclines introduced into clinical trials
as antitumor agent after Aclacinomycin A2 since both compounds induced little

myelosuppression and are less cardiotoxic than doxorubicins.
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Starting from the aglycons, the sugar sequence for the three oligosac-
charide moieties are : L-rhodosamine (unit A) and 2-deoxy-L-fucose (unit B)

for 1 with an additional 2-deoxy-L-fucose (unit C) in the case of 2 or L-
cinerulose in the case of 3. In poth cases, interlinkages are o~L(1 =+ 4).
Syntheses of the methyl glycosides of the disaccharide unit A-B4 or B-—C5
or syntheses of the methyl glycosides of disaccharides closely related to them
have been previously reported but none of them were suitable for complete
elaboration of the trisaccharide skeletons of 2 or 3. On the other hand, we
have recently published7 the synthesis of a trisaccharide related to the sugar
moiety of aclacinomycin A based upon a general strategy allowing access to various
analogs. This is illustrated in this paper where we describe the synthesis of

6

the trisaccharide moiety of marcellomycin.

Coupling of the disaccharide 37 with an excess of 3,4-di-O-acetyl-L-fucal
5 (2 molar equivalents) is performed in the presence of N-iodosuccinimideg. This
affords (MeCN, 20°C, 1 h) the trisaccharide 6, stereospecifically in 70 % yield
after chromatography on silica gel (hexane-EtOAc, 3:1) as a crystalline compound
(m.p. 64°, la]zo 145°)9. The o linkage between the units B and C was proved
by a characterlstlc signal for 1"-H at ¢ 5.16 ppm (J1" gn < 1Hz). Hydrogenolysis
of the Czn—I bond of 6 (Pd-C, EtN,, EtOH, 2h) leading to 7 (80 %, syrup,
Ial 0. _ys9° ) is followed by deacylation (70 %, K,CO., MeOH-H,0, 18 h, 20°C)
to give 8 as a syrup (|a|D -164° in methanol). Treatment of an acetonitrile

solution of 8 with formaldehyde in the presence of NaBH:CN for 18h affords the
20

dimethylamino compound 9 (86 %) as a syrup (|a]D -234°)
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While the trisaccharide 7 was easily hydrogenolyzed (Pd-C, EtOAc, H,,
30 min.) giving 10 in 60 % yield as a mixture of anomers, difficulties to remove

the benzyl groups were encountered with 9 probably due to the basic amine. Pre-

liminalyexperiments were conducted with the disaccharide 4. Alkaline treatment of
4 (K €04, MeOH, H,0, 3 h, 20°C) affords the amino derivative 12 (95 %, syrup,

Iulé = -125%) which is immediatly N-methylated as described above for 9 leading to
13 (syrup, Ialéo= -116°) in 85 % yield. Treatment of 13 under various conditions
(H, and Pd-BaSO, or Pd-C, EtOH, AcOH or Pd-C, EtOH, HCOOH) resulted in either the
recovery of the starting material or to the formation of many side-products. The
conversion of 13 into the free disaccharide moiety of musettamycin 14 was finally
conducted under H2 (1 atm.) with Pd-C in 0.2N HCl methanolic solution for 30 min.
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As for 13 the conversion of 9 into the free trisaccharide moiety of marcel-
lomycine 11 was then conducted under H2 with Pd-C in 0.2N HC1l methanolic solution
for 30 min. Compound 11 was obtained as a mixture of g and g anomers and fully cha-

racterized by chemical ionization mass spectrometry and by n.m.r. spectroscopy.

The general scheme has allowed us to synthesize for the first time the sugar

moieties of anthracyclines class II such as aclacinomycin A7’10

, marcellomycin
and musettamycin. However coupling of these di or trisaccharides with different
aglycons can be achieved with the N-trifluoroacetyl derivatives such as 10, the

dimethylamino function at C-3 being introduced later on11.

Full details concerning these syntheses as well as those of the sugar moie-
ty of aclacinomycin A and of other disaccharides closely related to 14 will be

reported elsewhere.
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