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THE SYNTHESIS OF 4-DEMETHOXYDAUNOMYCIN
T. Ross Kelly*1 and Wen-Ghih Tsang

Department of Chemistry, Boston College, Chestnut Hill, Mass. 02167, USA

In the past decade the anthracyclines adriamycin (1), daunomycin (2) and carminomycin (3)
have come to be recognized as being among the most effective drugs available for the treatment

of a broad spectrum of human cancers. More recently, 4-demethoxydaunomycin (4) has been shown
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to exhibit even greater activity than _]_..2 We now report a synthesis of this c:ompov.md.3
As part of a program directed toward the development of effective routes to the anthra-
cyclines,4 we had occasion to examine the feasibility of an approach which embodied, as the key

constructive step, the Diels Alder reaction between _5_5 and 6 (Eq. 1).6’7 Distressingly, this
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putative route to 7 fails utterly, due to the obtrusion of the alternative cycloaddition
pathway which affords the "internal" adduct 8 in >80% isolated yield. This finding initially
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provided a less than welcome incentive to explore alternate approaches to the anthracyclines,
but further investigation afforded a less drastic solution. In particular, the aimple expe-
d:Lent:8 of replacing methoxydiene 6 with chlorodienme 9 overcomes the disastrous outcome of
the original cycloaddition with 5 and gives the desired adduct 10 in 88% yield (Eq. 2).
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Adduct 10 can be converted to 11 in four steps (40% overall yield from 5) using the
sequence indicated in Equation 3; omission of the ketal hydrolysis step (aq. CF3COOH) glves
12 in 51% overall yield from 5.

1. _p_CH3¢SH
2. EClﬂCO:,H
10 3. aq. CFBCOOH 7
4, Ac20/pyr
il, X =0
12, X = ~OCH,CH,0-

Multigram quantities of diemes 6 and 9 are available in four steps from acetoacetic

ester using the incompletely optimized sequences shown in Equation 4.10
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Consideration of the reagents employed in Eq. 3 might suggest that the development of
the A-ring functionality proceeds via a 1,3~allylic sulfoxide transposition. In fact, however,
characterization of intermediates 16, 17 and 18 reveals the incursion of an entirely different
pathway (Scheme 1).
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With 11 and 12 in hand, conversion of these compounds to 4~demethoxydaunomycinone (19)

would appear trivial. But innumerable attempts [CF3C00H, Hg(OCOCF3)2, HX, AcOH/hv, hydro-
zirconation, HOX, ¢SeOZCR, etc., as well as the generalized approach suggested by 20] to

o

achieve this seemingly straightforward transformation so far have been completely unavail-

ing (in most cases A-ring aromatization is the principle mode of reaction observed).

19 20 21
In view of these difficulties, confirmation of the structure of 11 was sought. This
was achieved by reduction (H » Pd/C, EtOH, 1 atm) of 11 to (%)- -21. The (*)-21 so obtained
(wmp 193-9 531' is identical (except for chirality-dependent properties) to an authentic sample
of (8)-21 provided by Dr. F. Arcamone.2 1 The obtention of 2] thus affirms the structure
assigned to 1l; it also constitutes a formal total synthesis of 4-demethoxydaunomycin

1
(£9.2’3b Efforts to achieve the ;l/lg + 19 transformation continue.
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