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The anthracycline antibiotics, Daunorubicin', 1 and Adriamycin", 2 are 

established antineoplastic agents used for the clinical treatment of a broad 

spectrum of human cancers. The lack of an efficient biosynthetic process' 

coupled with their therapeutic importance have prompted the investigations of 

chemical synthesis to alleviate the scarcity of these drugs. 4,586 Recently, we 

described an effective route7 to the tetracyclic anthracyclinone ring system 

based on an efficient one-step cyclization of the tetrahydronaphthyl esters of 

3-methoxy-phthalic acid, catalyzed by BF3-etherate. We now report the success- 

ful adaptation of this approach to allow the synthesis of (_C)-7-deoxydaunomy- 

cinone, 16 and (+)-7-deoxyisodaunomycinone, 17. 
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2 R=H 
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The hydrogen bonded interaction between the C-4 carbonyl and the phenolic 

proton at C-5 in the dihydroxytetralone, 5, obtained by demethylation of the 

known dimethyl ether8, 2 allowed us to prepare the key ester intermediate, 8 in 

77% yield, m.p. 131-133'. NMR (CDC13) 12.20 (s, lH), 7.76 (dd. Jl = 7.5 Hz, 

J 2 = 1.4 HZ, IH), 7.50 (dd, Jo = J2 = 7.5 HZ, la), 7.32-7-l (m, 2H), 6.83 (d, 

J = 9 Hz, lH), 3.90 (s, 3H), 3.88 (s, 3H)r 3.33-2.7 (m, 5H), 2.22 (s. lH), via 

regiospecific acylation 9 of 5 with 2-carbomethoxy-3-methoxy-benzoic acid, z. 

Efforts to catalyze an apparent Fries-rearrangement and subsequent dehydra- 

tive cyclization by treating 2 with BF3-etherate' led to only a small quantity 
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5 R=H;X= + g x= )O;R=H 2x OH: R = H = 

10 X=H;R=H - 11 X = H: R =: CHS - 

k! 12 X = H: R = - -0-iBu - 

of tetracyclic compounds. Presumably, the electron withdrawing property of the 

c-4 carbonyl function deactivates the C-Y position of the dihydroxytetralone 

portion of the molecule. Similarly, reaction of 2, obtained by hydrogenation 

(5$ Pa/C) of E, with BF3-etherate also gave very Iow yields of tetracyclic pro- 

ducts. Therefore, 2 was hydrogenolyzed (Pd/C; HAc:H20:HC1; 50:5:1) to afford 

10 in 70s yield, m-p. 168.5-170.5*, NMR 7.78 (dd, Jl = 7.8 HZ, J2 = 1.2 HZ, lH), - 

7.47 (dd, Jl t J2 = 7.8 Hz, 1H). 7.19 (dd, Jl = 7.8 Hz, J2 = 1.2 Hz, lH), 6.65 

(AR, q, J = 8.7 Hz, ~/AB = 18 Hz, 2H), 3.86 (s, 3H), 2.18 (s, 3H), 1.3-3.00 (m, 

7H). When 10 was heated with BF3 - -etherate at 100' C for 75 minutes, two major 

components were obtained after chromatography over a silica gel column (chloro- 

form eluent) (40% yield). The faster moving red band (3%) (Rf 0.5911) was 

assigned the structure 13 as an isomeric mixture, m-p. - 121-125' c, NMR&3.50, 

13.30 (s, 1H each ArOH), 8.0-7.1 tm, 3H), 6.55 Is, lH). 3.95 Is, 3H), 2.95-2.65 

(m, X-I), 2.4-2.1 (m, 4H), m/e 350 (100); 321 (88): 306 (61): 303 (89). 

noteworthy that 13 may serve as an useful precursor to RhodomycinoneL‘ - 

Aklavi_nona13, The Second orange component (37s) (Rf O-43) was further 

It is 

and 

resolved 

into two compounds, the 3.sss polar l& m-p. 243-245° c!, W&13.78, 13.43 (s, 

1H each, ArOH), 

- 8 -CH3), 

8.1-7.2 (m, 3H), 4.08 (s, 3H, 0CH3), 3.2-2.5 (m, 4H). 2.27 (s, 3H, 

2.15 (m, 1H); the more polar 15, m-p. 216-217' C, -813.77 (s, 1H). 

13.32 (s, lH), 8.0-7.2 (m, 3H), 4.10 (s, 3H), 3.2-2.5 (m, 4H), 2.27 (s, 3H), 2.17 (m, 

lH), in a ratio of 60:40 via preparative tic (ten developments in CHC13). 

w ra&*s &&&-+!jr &$ -&r#k .*p>s &z?&.S a&b-Ekti>r~& ~~~~*YQi? 
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of 10 with CH31/KZC03) 

view to discriminating 

both 11 and 12 reacted - - 
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and 12 (treating 10 with isobutyl chloroformate) with a - - 

the electron densities at C-6 and C-7. Unfortunately, 

slowly in BF3 -etherate resulting in a complex mixture of 

products in low yields. Thus, it appears that the phenolic function at C-5 in 

10 must remain unprotected for facile cyclization to occur. - 

CH30w3 w 

0 OH 4 

13 - 14 R2 = OCH3; RI, Rx, R4 = H - 

15 RI = 0CH3: R2, R3, R4 = H - 

16 R2 = OCH3; R3 = OH; R1, R4 = H - 

17 RI = OCH3; R3 = OH: R2, R4 = H - 

Introduction of the tertiary hydroxyl group into 14 at C-9 was accomplished - 

via en01 acetylation 14 (refluxiny Ac20, TsOH, 16 hrs), epoxidation (m-chloroper- 

benzoic acid at 25', 2 hr), followed by alkaline (0.3 N NaOH, EtOH:H20, 1:1, 

1 hr 25') and acid 15 (~0A~:E2604_ 2 -H 0) hydrolyses. After silica gel chromatogra- 

phy (CHC13 as eluent), (i)-7-deoxydaunomycinone, 16, m.p. 229-231°16, NMR 13.78 

(s. lH), 13.38 (s, 1H). 8.1-7.2 (m, 3H), 4.08 (s, 3H). 2.98 (m, 4H), 2.37 (s, 

3H), was obtained in 50% overall yield from 14 -- Using this same sequence of 

reactions, 15 was transformed into (+)-7-deoxyisodaunomycinone, 17, m.p. 223- - 

224', NMR 13.78 (s, lH), 13.3 (s, IH), 8.1-7.2 (m, 3H), 4.08 (s, 3H), 2.98 (m, 

4H), 2.36 (s, 3H). 

AS the conversions of 16 into daunomycinone, 3 and adriamycinone, 4 via - -- 

functionalization of the C-7 and C-14 positions have already been achieved 6,17 , 

this synthetic route provides access to these anthracyclinones. 
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