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Abstract: 4-Acetyloxymethyl-l,6,9-trimethyl-l,9-dialaanthracena2,5,8,l0-tetraone 2 (a potential metabolite of 

nybomycin) was pqared in thirteen steps with a hetero Diels-Alder reaction as a key step. 

Nybomycin (la) and nybomycin acetate (lb), antibiotics produced by streptomyces cultu~&, exhibit 

gcod activity against Gram-positive bacteria. Nybomycin acetate (lb) also possess signifkant broad-spectmm 

activity against a range of mmine leukemias snd solid tumors but failed to enter human trials because of it’s 

insolubility and also, in part, because it only showed a moderate level of antitumor activity. Nevertheless, the 

compound represents a novel “lead” compound. This led us to design nybomycin acetate congeners, based on 

potential metabolite structures, as antineoplastic agents. The congener 2 was designed as an analogue of a 

potential oxidative metabolite of nybomycin acetate. We now wish to report the first total synthesis of 2. 

Irr.R=H 
b.R=OAc 

The synthesis of 2 features a hetem Diels-Alder traction of a I-azadiene with the dienophile 9 and the 

subsequent conversion of the dihydropyridine 11 to the a-pyridone 16. 2,5-Dimethoxyaniline (3) was aeated with 

methyl chloroformate and 15 % aqueous sodium hydroxide-ether to give the carbamate 4a (mp 60-60.5 ‘C, 90 46). 

Reduction of 4a (lithium d&um hydride) afforded the N-methylaniline 4b (90 96) (Scheme 1). Treaanent of 

4b with diketene in benzene heated at r&flux pmvided the lLcetoacetamidc 5 (mp 68.5-69 ‘C, 84 46;) that underwent 
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6 7 8aX=OH 
bX=OAc 

acid-catalyzed cyclization (polyp@sphoric acid) to give the 2quinolone 6 (mp 122.5-123.5 ‘C. 82 %).2 The 

oxidation of 6 with seleniwn dioxide in anhydmus dioxane (refhut) provided the aldehyde 7 (mp 191-192 l C, 82 

963 whereas oxidation in aqueous dioxane resulted in the formation of both aldehyde 7 and alcohol 8s. Aldehyde 

7 was teduced (sodium bomhydri~thano14) and the resulting alcohol. 8sl, was treated with acetic 

anhydride-pyridine in the presence of dimethylaminopyridine to give Sb (mp 112113 ‘C, 87 %). Oxidative 

demethylation of 8b with cuic ammonium nitrate (CAN) pmvided the dienopbile 9 (mp 113-l 14 ‘C, 88 %B).~ The 

dienophile 9 was treated with 1-dimethylamiwl-aza-13-pentsdiene in dichloromethsne at room tempemk 

(argon) to give the dihydtupyridine 11 (mp 158-158.5 ‘C. 76 %) along with a minor amount of the less polar 

regioisomtz 10 (mp 182183 ‘C, 11 %).6 The regioselectivity of the cycloaddition was attributed to the relative 

elecmm deficiencies of the carbonyl groups of dienophik7 
. . 

Aromaam of 11 with manganese dioxide in dichlommethane gave 12 (mp 199-200 T, 88 %) but the 

attempted conversion of I2 to the a-pyridone by treatment of its methotziflate salt with potassium hydmxide and 

potassiUm fms gave the tutimy allylic alcohol 13 instead of the expected a-pytidone (Schetne 2). The 
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tertiary alcohol was formed by simple hydroxide attack on the pyridinium salt because the same pruduct could be 

obmincdwithoutpotadumf~ Tbatfae,thedirectconvasianof1l~op~l~wru~. 

Treatment of 11 with ZV-bram#luccinimide in anhydmus DMSO (24 ‘C) affodod the bmmq@&m 14 (mp 

209-211 ‘C, 68 %).9 The same reaction in aqueous DMSO providd the dibmmhydrin Is (mp 112-113 OC!, 72 

%)asadiasmoisomexiclnix~.‘O Thefannationofboth14and15canbepostulatedtoproceed~the 

c9mmm dim ’ tumcdh, A. as shown in Scheme 3. Oxidation of the carbinolamine 15 (activated 
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H 0 C!Hq 

scheme3 

manganese dioxide in chlorofolm) with concomitant elimination of hydmgen brcmkle” provided the a-pyridone 

Ma (mp > 250 ‘C, 70 %). Mcthylation of WI (sadium hydride-mahyl iodide in anhydmus DMF) gave the 

N-mcthylpyridom Mb (mp 253-254 ‘C, 58 %) that was dcbromimd under fne radical coditionsl* 

(n-i-n-bu~ltinhydridc and azobisisobutyronitrile in bcmcne at rdlux) to give the target compound 2 (55 %) 

(scheme 4).t3 Thus, the synthesis of 2 was real&cd in 13 steps, 4.3 % overall yield, from 2,5dimcthoxyaniline. 

The synthetic sequence employed for 2 can be cxtendcd to a series of other nybomycin congcners. 

Further work on the synthesis of these aml~gucs as well as the evaluation of 2 as an antineopMc agent is in 
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16a R=H 

b R=CI$ 

bclnowI_ lIisrcscarch 

CA-Q540 and conmct CM-67698). 
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