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In this letter ws present a simple scheme for generaring naphthoquinone derivatives related 
to part structures present in the ansnmycin, naphthomycin,l and in the nawly isolated antibiotic 
compounds, the rubradfr%ns.* These latter substances, which constitute the focal point of our 
current interests, have been shown to be patent inhibitors of polypeptide biosynthesis in cell- 
free systems directed with messenger ribonucleic aci.d.3 
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We believed at the onset of our investigations that an efficient way to construct such a 
q&none nucleus was through use of the ubiquitous Diels-Alder reaction. An obvious plan would 
consist of reacting the known l-methoxy-2-nethyl-3-trimethyleilyloxy-l,3-butadiena (AL4 with an 
ami~halo-p-benzoquinone. The halogen substituent of the cycloadduct could, perhaps, at a latter 
stage be replaced by the required oxygen substituent present in the morpholina ring of the 
rubradirins. 

The reactivity of the known 2-acetantido-3-iodo-p-benzoquinone (5)' towards &, was thus 
examined first. The preparatiorl of this compound from ,-acatamidophenol hris been sustantially 
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improved by carrying out the iodinatlon of the initially formed Premy's salt product with 
Ig/NaHCOj in methylene chloride/water (Scheme 1). This quinone was found to react easily 
the diene & in benzene at room temperature to afford 2 in quantitative yield after 15h. 
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Schema I 

I. Fremy’s salt _ 

2*x2, NaHC03 / 

C4Cl2, H$ 
(75 % overall) 

H 
NAc 
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Z~HCI 
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Treatment of the pri ary cycloadduct with 2 l HCl for 20 q in at rt effected unraveling with 
oxidation (air) to afford 

E 
he naphthoquinone 4. The regiochemistry of the cycloaddition reactlou 

was judged to be as drawn ased on conaideratlon of the electronic and reaonsnce effects of the 
iodo and acetamido groups. 

Attempts to replace the iodo group of 4 by hydroxyl were fraught with difficulty, for the 
acidic nature of the amide1 N-H allowed for intervention of an iminoquionone resonance contributor 
which thus inhibited the d 

k 
sired addiclon-glimination reactionm6 

vigoroue reaction conditio 
When t was subjected to more 

s to effect the desired substitution process, reductive cleavage of th 
lodo group was found to O&W instead.7 

In pursuit of a more general 

i. 

entry into the desired ring systems, one through which amino 
groups of varying subatitu ion could be introduced in a separate operation into the quinone 
nucleus (e,g., a secondary amine whkh would preclude intervention of the imlnoquinone contri- 
butor), we chose to vary our scheme by employing 2,3-dichlorep-benzoquinonea as the dienophillc 
component Ln the reaction tith J,. Agafn the cycloaddition reaction proceeded smoothly to afford 
after sequential treatnent~ of the primary cycloadduct with 2 N IX1 and chromic acid in acetone/ 
water the 2,3-dichloronapthoquinone g in 77% overall yield @Theme 2). Methylation with 

Schema 2 

I. 0H, rt, 15h 
I 2*2&HCI 

Cl Ms2SOq 
> 

acetone, 60’ 
I 

3. H2Cr04 

(77% ovsrall1 “O 
Cl 12h (87%) 
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dimethyl sulfate then afforded . In this DLeladldsr reaction, the q teric effects of the 
chlorine subatituents % outweigh t eir electronic effects, thus guiding the cycloaddition to 
unsubstituted quinone double bond. 9 

the 

The important question we now wished to address was the regiochemiatry of nucleophilic 
addition reactions to this substance. Was the methoxy substitueat in the aromatic ring of 
compound 4 really going to provide sufficient resonance interaction with the quinone carbonyl al 
C-l to control the course of eddition?lO*ll Reaction of with N-methylaniline did in fact yiel 
a single new compound. This compound on reaction with hy roxide yielded in turn a second new 
product of addition-elimination Q + 2, Scheme 2). 

In order to confirm that the regiochemistry of the first substitution reaction with J' was z 
shovn in Scheme 2, we added aminoethanol to this dichloronapthcquinone and then converted this 
intF;mediate to a well defined crystalline derivative by preparing its corresponding O-tosylate 

a. X-ray analysis substantiated the structural assignment we had made on the basis of reson- 
ance considerations.13 

3 

A computer generated drawing of ;t;e 

The work reported herein constitutes one of the very few deftnitive demonstrations of the 
ability of a C-6 substituent to control the regiochemiatry of nucleophilic addition-elimination 
reactions through many bands. Further studies aimed at the development of a general 1,4- 
oxazine synthesis for the elaboration of materials related to 2 and @ to the ansa-like moiety I 
the rubradirins are underway. 
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