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(75,3~)-(+)-ll-Deoxyanthracyclinone 4b is synthesized in a high optlcal yield (96 see) by the 
Sharpless asymmetric epoxidation of the tetracyclic allylalcohol 9, which is readily prepared 
via the tandem Michael/Diels-Alder reaction. 

During continuous efforts to obtain the more efficacious therapeutic agents against 

turnours, Il-deoxyanthracyclines such as 11-deoxydaunomycln, ll-deoxyadriamycin, aclac~nomyc~n, 

and nogalamycin have been found to be a new group with high antitumour activities and reduced 

toxlcities.2m4 A major problem for the synthesis of ll-deoxyanthracycllnones is how to 

arrange tholr functional groups properly on account of their decreased molecular symmetry. As 

one of the most satisfactory solutions to this problem, we have already reported the route 

iricludlng tandem Michael/Diels-Alder reaction.5 

0 x -1 m*; 
Me0 OH0 6Rz 

1 ; X = OH, R1 = COCH3 3;X=H,Rl = COCI13 a;R 
2 

= daunosaminyl 

2 ; x = 011, d = CH20H Q;X=H,RI = CHzOIl b ; It2 =H 

In recent years, an intense interest in this field is centering to the asymmetric 

synthesis.4cn6 In this communication, we describe an efficient asvmmetrlc synthesis of the 

ll-deoxydaunomycinone analogue 4b from the substrate 75c readily synthesized by our method. 

Arcamone and his co-workers have prepared a modified daunomycin, Y-deacetyl-9-hydroxymethyl- 

daunomycin 2a,7 which is found as active as the parent daunomycin la. Therefore, a facile 

synthesis of its ll-deoxy congener 4a or the aqlycon 4b is required. 
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Possessing a methyl-protected allylic alcohol moiety, the tetracyclic quinone 7, which 

was prepared in 69 % yield by means of Lewis acid mediated tandem Michael/Diels-Alder reaction 

of pentadienyltin 6 with acryloylquinone 5, has potentialities to introduce a chirality into 

its 9-position by asymmetric epoxidation. On the way to the optically actJve anthracyclinone 

4b from 7, there were mainly three problems: (1) selective demethylation of the allyl~c methyl 

ether,8 (2) selective protection of the phenolic hydroxyl group,g and (3) enantioselective 

epoxidation in a high yleld.lO 

As depxcted in Scheme I, the problems were satisfactorily solved and optically active 4b 

was obtalned in pure form. First, the selective demethylatlon of 7 successfully proceeded by 

use of HC104 in acetic anhydride and dichloromethane at 0 'C for 5 min to give the 

corresponding ally1 acetate 8 in 82 % yield. The phenolic hydroxyl group was simaltancously 

acetylated, and the phenolx methyl ether remained intact. Methanolysis under acidic 

conditionsll conveniently converted the diacetatc 8 into the monoacetyl allylic alcohol 9 in 

91 % yluld. Thus, selective protectlon of the phenolic hydroxyl groilp was achieved. 

Scheme I. 
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a HC104 in Ac20-CH2C12, 0 "C, 5 min. 
b 
H2S04 in MeOH-acetone, reflux, 4 h. 

' (i-PrO)4Ti, (+I-DET, t-BuOOH, and MS 4A in CHzCIZ, -20 'C, 15 h. d Na2S204 and 

NaOH In H20, 0 "C, 1 h. e 1) AcpO and pyiidine in CH2C1*, room temperature, 12 h; 

2) Br2(1.75 equiv)/light in Ccl&, room temperature, 1 h; 3) NaOH in H20, 0 "C, 1 h. 
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Asymmetric epoxidatlon12 of 9 prosperously proceeded with markedly high optical (96 see) 

and chemical (80 %) yields to give 11 by employing (+)-diethyltartrate (1.2 equiv), (i-PrO)4Ti 

(1.0 equiv). and t-BuOOH (2.2 equiv) at -20 'C. The ee of 11 was determined by 400 MHz lH NMR 

of its corresponding CR)-MTPA ester. - This demonstrates that the tetracyclic allylic alcohol 9 

WZ%S much more suitable for the asymmetric epoxidation than the related substrates, 146a and 

156b. 

Reductive ring opening of 11 in an alkaline aqueous solution of Na2SzO4 gave the 

corresponding diol (-)-1213 in 72 % yield. 

Stereoselective introduction of a hydroxyl group to the 7-position of 12 was performed by 

a similar method to the reported one14 after acetyl protection15 of the primary alcohol 12 to 

13. The ll-deoxyanthracyclinone (+/-4b16 was thus obtained in 27 % total yield from the 

tetracyclic quinone 7 with high enantiomerlc purity. 

It is advantageous in respect of prevention against racemlzation that the chirality at 

the g-position is induced very efficiently Into a tetracyclic anthracyclinone system at the 

latest step. Thus, the present method is one of the most promising routes to optically active 

ll-deoxyanthracyclinones. 
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