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Abstract : The s nthesis of the benz[a]anthraquinone natural products X-14881 C (lc) and 
ochromycinone (la 3 via an aromatic directed metalation strategy (Scheme 1) is described. 

Among the profuse heterogeneous classes of naturally-occurring quinones, the 

benz[a]anthraquinones comprise a compact, functionally uniform group of substances 

elaborated by severa1 strains of Streptomycesl which show varied antibacterial,lbvld 

enzyme inhibitory,lc and antitumorld activity. In spite of the "angular" skeletal 

relationship of this class to the antitumor anthracyclines,2 synthetic efforts have been 

confined to a classical preparation of tetrangulol (ring A aromatized la) 3 and an 

innovative synthesis of the unnatural 3-deoxyrabelomycin (Ib) via an anionic l-tetralol 

chromium tricarbonyl complex.'l We wish to disclose the first total synthesis of one of 

the most recent and one of the earliest isolated natural benz[a]anthraquinones, X-14881 

C (lc) le and ochromycinone (la) 5 respectively, by a regiospecific convergent route 

based on the aromatic directed metalation strategy.6 
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1 Scheme 1 

a: RI = R2 = R3 = R; b: RI = R3 = R, R2 = (-#f; ,-: Rl =k, R2 = R3 = H 
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The bond dissections depicted in Scheme 1 take advantage of maximum convergence, 

efficiency, and the retrosynthetic foundation of our directed ortho metalation protocol for 

anthraquinone synthesis.7 The preparation of the requisite 3-methyl-1-tetralol (4, 

Scheme 2) was initiated by the Michael addition of ethyl crotonate to the lithiated 

species of the dithiane 2 followed by hydrogenolysis to give the ester 3. Sequential 

Friedel-Crafts cyclization and hydride reduction afforded predominantly the cis isomer, - 

4. 8*g The pure cis-isomer was metalated (2 equiv. - -BuLi/TMEDA/Et2O/reflux) and the 

resulting dilithiated species was coupled at -40"C10 with the amide aldehyde 5 derived in 

75% yield from the reaction of lithiated N,N-diethyl-g-anisamide with CMF.ll The 

intermediate amide alcohol was not isolated but subjected to reaction with TsOH (- 0.5 

equiv) in refluxing toluene to give in good yield the phthalide olefin 6 as a 

diastereomeric mixture.12s13 

Zinc hydrogenolysis14 of 6 in basic solution furnished the benzoic acid 7 which upon 

TFAA-mediated Friedel-Crafts cyclization in CH2C12 followed by base-catalyzed aerial 

oxidation in MeOH provided the dihydrobenz[a]anthraquinone 8. Selenohydroxylation 

of 8 according to the procedure of Nicolaou15 was a decisive step in the synthesis and 

led to the hydroxyselenide 9 in excellent yield. lH NMR data is in agreement with the 

assigned regiochemistry: 6 3.87, lH, br t, C-2 H; 6 4.84, lH, d, J = 4.3 Hz, 

U20-exchangeable; 6 5.34, dd, lH, J = 4.3 and 2.4 Hz, C-l H. Although of no consequence 

to the synthetic end result, the stereochemistry is tentatively assigned trans on the basis 

of the assumed trans addition.16 In the concluding steps of the synthesis, 9 was 

oxidized (Cr03/py) and deselenated (Ph3SnH)17 to yield X-14881 C (lc) whose identity 

with the natural product was established by comparison of its physical and spectral (IR, 

UV, lH NMR, MS) data with those reported in the literature.le,18 Demethylation USing 

AlC in CH2C12 afforded ochromycinone (la) whose identity with the natural quinone 

was similarly secured.lg 

Apart from demonstrating the first total syntheses of benz[alanthraquinone natural 

products (17% overa11 yield) using ortho metalation, this work illustrates how high 

convergence and regioselectivity may be achieved by conceptualizing approaches based on two 

different directed ortho metalation inducers.20v21 
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