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The antineoplastic activity and challenging structural features of the anthracycline antibi- 

otics have caused extensive efforts to be directed toward their chemical synthesis. 2 In particu- 

lar, Adriamycin (la) and daunomycin (lb) have become the focus of much attention. - 

excellent contributions in this area, regiospecific syntheses of the aglycones L3 

2b,3a,4 ported only recently., 

Despite many 

have been re- 
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In this communication, we are pleased to report the application of our previously proposed' 

regiospecific annelative quinone synthesis6 (summarized below) to the synthesis of quinone &, 

viewed as a precursor to the known tetracyclic Adriamycin intermediate 2_a. 
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Hegiospecific annelation is accomplished as follows. Michael addition8 of nitrile 5a - 

to ester 6a gave cyanoester 2; 9 - basic hydrolysis, intramolecular Friedel-Crafts reaction, and 

reketalisation of the side-chain keto group gave cyanoketone 2. The sequence is completed by a 

new reaction in which the quinone moiety is elaborated by an oxidative decyanation procedure. 10 

Treatment of ketone 8 with two equivalents of LDA followed by oxygen gas and sodium bisulfite 

work-up gave quinone k, mp 114-116', in 82% yield. This conversion is general for the produc- 

tion of the quinone moiety as part of an extended conjugated system. 11 
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Scheme 1 

a) NaH, -56.; then ester g, - 56', 3 hr; O', 3 hr; overnight, room temperature; (77X),' 

mp 75-80.. b) KOH (1.2 equiv), EtOH, H20 (84X), C) TFA, TFAA (2:3),(81%), mp 221-224'. 

d) HOCH2CH20H, TsOH, HC(OEt)3, room temperature (90%). 

This convergent approach is particularly attractive because of the short sequences required 

for preparation of the key intermediates, nitrile 5a and ester &, and the notably low costs of - 

the starting materials, 1,5_naphthalenediol (2) and perillartine (15). - 

Naphthylacetonitrile 5a was synthesized as shown in Scheme 2. - 1,5-Dimethoxy-2-allyl-naph- 

thalene (13) was prepared by the method of Hill et al. 
12 

in 28% overall yield. 
13 

- Ozonolysis 

gave the unstable aldehyde 14 which as converted to the desired nitrile 5a by hydroxylamine-o- - - 

eulfonic acid. Potentially more efficient methods of converting naphthol 10 to nitrile 5a - - 

are being investigated. 
14 
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Me2S04, 2 equiv KOH b) CH2=CHCH2Br, K2C03, acetone, 24 hr reflux (31% from zto z13> 

200', 2 hr d) MeI, K2C03, acetone (91% from 11 to g) e) 03, CH2C12/MeOH, l/l 

H2NOS03H, MeOH (24% from 13 to 5a, mp 48-51'). 

Ester &was obtained from perillartine in four steps according to Scheme 3. Dehydration 

and selective ozonolysis 15 followed by dimethylsulfide reductive work-up gives ketonitrile II; 

ethanolysis and ketaliaation afforded the desired ester 6a -. 

HON 

15 

a) MsCl, pyr (95% yield of 13 

g to 3 d) TsOH, HOCH2CH20H 

Efforts to convert quinone 

CN - 

&& X=CH2 
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Scheme 3 

C&Et 
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b) 03, MeOH, 1% pyr, then CH3SCH3, c) HCl, EtOH (44% from 

(Quantitative) 

4a to the known Adriamycin intermediate 3a are underway. - - 
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