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Abstract: The AB ring system 2 of aklavinone 1 was obtained using a chemoenzymatic protocol. Key
steps are the stereoselective addition of lithium enolate of ethyl acetate to ketone 13 and the
intramolecular Friedel-Crafts reaction to give tetralin 17.

In connection with our studies on the chemistry of 11-deoxyanthracyclinone antibiotics we have
recently developed a new strategy for assembling the AB ring moiety of these systems, based on a completely
ortho-regioselective intramolecular hydroxyalkylation of 4-(3-hydroxyphenyl)butanoates (Scheme 1).!

For this purpose we prepared through a chemoenzymatic procedure? the monoprotected diol 5 (R! =
Allyl; RZ = Bn), which, after homologation to 6 was successfully cyclized to give 7.22 In our original project
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1) a. Benzyloxymethyl chloride, Eti-PryN, CHyCly, 1. t; b. KOH, MeOH, r. t.; 2) Jones oxidation, 0°C; 3) MeONHMe- HCI, WSC,
THF/H7O, r. t.; 4) EtMgBr, THF, -78°C; 5) CH,=C(OLi)OEt, THF, -78°C; 6) Et3SiOTf, 2,6-lutidine, CH,Cly, 0°C, 7) n-Bu3SnH,
AcOH, Pd(PPh3 )4, toluene, 80°C; 8) a. DIBALH, CH,Clp, -78°C; b. NH4Cl, 1. t..

this compound, after transformation into 8 by dithiolane removal, had to be transformed into the 1,8-
dihydroxytetralin 2 before being coupled with the remaining CD moiety to give the tetracyclic arrangement of
1. However this route, although original, suffers from some drawbacks deriving from the partial racemization
occurring in the homologation step. Moreover, the control of the stereochemistry in the addition of an
organometallic to the cyclic ketone 8 is still an open question. Now, while researches directed to the synthesis
of 2 through this strategy are still continuing in our laboratory, we explored an alternative way for the
transformation of § into 2, which involves first the creation of the chiral center adjacent to the benzylic
position on an acyclic ketone before performing the cyclization of 4, hoping that it could still be done with
high regioselectivity. By this way we aimed to overcome the problems occurring in the other route, and we
hoped to be able to carry out a more efficient and straightforward synthesis of 2. The results of these efforts
are herein reported.

The chiral monoacetate 9, obtained with 95% enantiomeric excess ([ot]p = -12.00°)3 by PPL-catalyzed
asymmetrization of the corresponding diacetate (Scheme 2),224 was protected at the primary hydroxy group
as benzyloxymethyl ether. The hydrolysis of the acetoxy group furnished monoprotected diol 10 ([at]lp = +
17.45°), which was readily oxidized to the corresponding carboxylic acid 11. Activation of crude 11 as the
Weinreb’s amideS 12 (a]p = - 40.33°) was accomplished by condensation with N,O-dimethyl hydroxylamine
in the presence of the water soluble carbodiimide WSC [1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride] in aqueous medium at pH 4.5.6 By reaction of 12 with ethylmagnesium bromide we obtained
in high yield ketone 13 ([a]p = - 131.68°), which, by treatment with the lithium enolate of ethyl acetate gave



Scheme 3 the corresponding alcohol 14
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OMe 3 OMe 20 treated with 2 equivalents of

DIBALH giving, after usual

1) Mel, K,CO;, acetone, reflux; 2) EsSiH, EtAICl,, CH;Cly, -78°C; 3) HF, CH;CN/  work-up,! 1,8-dihydroxytetra-

H,0,95: 5, 0°C; 4) H,, Pd/C, EtOH, r.t.. lin 17 as a 59 : 41

diastereomeric mixture. The

good yield of this cyclization reaction was in agreement with the trend previously observed by us,! where

only arylbutanoates bearing a quaternary carbon at position § gave good results.!® By transformation of both

diastereoisomer of 17 into the bis Mosher ester we demonstrated that in this case no racemization has
occurred during the transformation of 9 into 17!

At this point we had to establish the relative stereochemistry of chiral centres 3 and 4: this was achieved
by transforming 17 into diol 3, a known intermediate in the synthesis of AB ring of aklavinone performed by
Meyers. !l This protocol required the regioselective methylation of phenolic hydroxy group, followed by
deoxygenation at the benzylic position 1. The latter reaction turned out to be quite troublesome. Anyway after
considerable efforts,!2 we obtained a satisfactory yield of 20.13 Deprotection of 20 furnished 3, whose
analytical data ('H-n.m.r, 13C-n.m.r,, IR, [a]p) resulted identical with the ones reported by Meyers,
confirming that it has the same relative stereochemistry of the natural product.!4 The observed relative
stereochemistry of C3 and C4 can be explained with a Felkin-Anh model (Figure 1), with the phenyl behaving
as the large group. !5

o OBOM 3 Was already converted by Meyers in a four step sequence into the AB
ring system of aklavinone. However, in view of the accomplishment of the
Ph total synthesis of 1, probably it is not necessary to deoxygenate the benzylic
alcoholic function; although the presence of an epimeric mixture at C; may
§H seem an obstacle, it is already known that, after completion of the total
synthesis of 1, it is possible to convert, in a stereocontrolled manner, both
Figure 1 epimers into the natural diastereoisomer with o configuration. 16
In conclusion this new approach utilizes not only original methodologies
previously developed in our laboratory, but furnishes also a new entry to the preparation of tetralins having
two contiguous stereocenters with the correct relative stereochemistry required by the target.
We wish also to thank M.U.R.S.T. for financial assistance.
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