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ABSTRACT: A coqarison is made between two regio8peoifio modes of bas&oataZysed 

condensation of 4 (or 7)-methoxy-3-pheny/18uZfonyl phthalides with ohiral bicyclic 

q&none monoketats, one of which occur8 in 95% yield and form8 the bU8i8 of the 

fir8t enantiospecifio total 8yTIthe8i8 of (-)-7-deox&unoinyoinone 131. 

The total synthesis of optically pure (+)-daunomycin (11, its aglycone or its analogues 

presents special mechanistic challenges not encountered in the preparation of the racemic 

materials. This is highlighted by the recent report by Terashima and his coworkers' on the 

chiral deficiency of the Friedel-Crafts bisacylation route to the aglycone (+)4- 

demethoxydaunomycinone (2). In this case the use of Lewis acids or strong protic acids, 

hallmarks of the Friedel-Crafts reaction, cause partial racemisation to occur under the 

reaction conditions. The subtleties in the reaction pathway to (2) which cause this 

phenomenon were only evident using the chiral centre of the AB synthon as probe.' This 

result, combined with the recognised lack of regiospecificity in the Frledel-Crafts 

bisacylation approach,3 highlights the deficiencies of this method for the synthesis of 

optically pure (+)-daunomycin or its aglycone. 4 Several other routes to racemic daunomycin 

have been reported,5 for which no chiral integrity data are available. We have chosen to 

evaluate, at the chiral level, our phthalide anion/quinone monoketal condensation6 which has 

been used by Swenton7 and others8 to prepare racemic daunomycinone. 

*Anthracycline Part IX: for Part VII see J.Chem.Soc.,Chem.Commun., 1983, 994. 
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Scheme 1. Condensations and conversion to (-)-7-deoxydaunomycinone. 

Physical Properties: Imp. T, (a] D l lconc.l) (6). syrup, +52.9; (7a), 158-9, + 69.5 (1.04): (7b), 131-3; (Ba) 

220-l. -121.1 (0.56); (Bb), 213-215; (91, 117-9, -52.4 (1.00); 112)) syrup, + 10.8 (3.56). 

We now report that the phthalide anion/quinone ketal method can be applied to chiral quinone 

monoketals and proceeds with complete chit-al integrity. We illustrated this by reporting 

the first totally regio- and enantiospecific synthesis of (-)-7-deoxydaunomycinone (3). 

The synthesis of (-)-7deoxydaunomycinone required the use of chiral quinone ketals (6) 

or (12) since the synthesis could be approached in two ways according to the relative 

substitution pattern of the AB and CD partners. These are designated Mode A or Mode B as 

illustrated in Scheme 1. 

The chiral bicyclic quinone monoketal (6) required for the Mode A condensation was 

prepared in four steps from the bicyclic dial (13a)9 (Scheme 2). Reaction of dienone (6) 

with 7methoxy-3-phenylsulfonylphthalide anion (5) in the Mode A type condensation was 

carried out’* using equimolar ratios of (5) and (6) and yielded the tetracyclic quinone (7a) 

in 45% yield, together with unreacted dienone (6). Increasing the proportion of the 

phthalide anion (5) threefold13 raised the isolated yield of quinone (7a) to 95%. m.p. 158- 

9'C; [al, + 69.5 (c = 1.04, CHC13)14. Desilylation of (7a) (CsF/DMF/r.t.) to alcohol (8a), 

followed by selective dealkylation (BC13/CH2C1,/-7g"C)'5 of the phenolic methoxy group at C 11 





1520 

condensations occur with complete regioselectivity and without loss of chiral integrity, this 

method most presently be the method of choice for the synthesis of anthracycline antibiotics 

related to (1). 
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