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Regioselectlve Synthesis of the Kinamycm ABCD nng system 

Patrick J 0’ Sull~vm, Rafael Moreno and Wilham S. Murphy * 

The kmamjcm family of antlblotlcs 1 Id-d possess a novel benLoJb]tetrahydrocarbazole 

framework Blosqnthetlc mvestlgatlon has shown they are polyketlde m ongm ?a+ Their N-cyano 

mdole moiety IS umque among natural products Recently Dmltrlenko has syntheslsed N-cyano 

benzolfjmdoloqumone 2, the N-cyano ABC nng fragment of the kmamyclns 3 i Kapoport 5 and 

Murayamla 6 have seperately synthesised the ben7o[fjjndoloqumone ABC nng fragment m their 

preparation of mltomycm congeners 

1 Rl R2 R3 % 

la FGnamycmA AC AC AC H 
lb ffinamycln B H AC H H 
lc Kinamp C AC H AC AC 
id Kmnamym D AC H Ac H 
le KmmymE AC H H H 
If Kmwyan F H H H H 
lg Kinamycm G AC CCCHM~ AC AC 
Ih Kwwmycm H CCCHMe2 H AC AC 

Figure 1 
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Re~enlly III this laboratory we dcvclopcd a new bromoqumone enamme annulatlon methodology 

for the reglospeclfic preparation of the 4 7-mdoloqumone nucleus 3 ( figure 2 I and applied this to the 

synthesis of 7-methoxynutosene 7 

We now wish to report the appllcdtlon of this methodology to a new reglospeclfic synthesis of 

the kindmycin ABC ring framework and to the first synthesis of the klnamycln 

tetrahydrobenzo[b]carba7ole-I ,6,l I-tnone nng framework 4 

Me 

4 

Figure 2 

2-Bromonaphthoqumone 5a ( R = H ) x and %bromoJuglone 5b ( R = OH ) 9 were prepdred by 

the hterature procedures Enammo ketone 6 was readily accessible b) direct methods 1” The 

annulatlon of bromonaphthoqulnones 5 and the acychc N-benzyl enamlno ketone 6 to the ABC 

kmamycm nng framework proceeded smoothly under the condltlons we had reported previously VIZ 

copper (II) bromide i potassium carbonate In acetomtnle ( figure 3 ) 7 and the trlcyclrc products 7a,b 

were readily isolable although low yield 

5a(R=H) 
5b( R=OH) 

6 7a(R=H)25% 
7b(R=H)15% 

Flgnre 3 

Encouraged by these results we consldered the direct synthesis of the ABED ring system by 

lnvolvmg the CYLIIC analogue 8, of cnammo ketone 6 1 he enanuno ketones sit-c were easily prepared 

from l$cyclohexad~oner 1’) The desired annul&on of bromonaphthoqulnones 5 and the LYCIK 

N-benzyl enammo ketones Sa-c to the ABCD kmamycln ring tramework proceeded albelt m modest 

yield ( 3650% ) with reglospeclfic tormatlon of the tetrahydrobenzo/b]carba7ole-I ,6 I I-tnones 4a-d 

( see figure 4 ) There was no evidence for formatjon of the reglolsomenc annulatlon product 

Furthermore, none of the tetracycle 4b was formed when simple unsubstltuted naphthoqumone was 

treated with enammo ketone 6b under the same condltlons 
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Sa(R=tl) 
5b(R=OH) 

9a R1 R2=H 
8b R,=H,Rp=Me 

9c R12=Me 

Ftgure 4 

4a Ri,R2 R3=H 
4b R1 R2=H Rx=Me 
4c R,=H R2 R3=Me 
4d R,=OH R2=H R3=Me 

Aromatrsatlon of nng D of 4b and 4d occurred smoothly m refluxmg dloxane m the presence of 

DDQ to give the benzo[ bJcarba7oles 9a and 9b The fatter has a carbon framework and substltutlon 

pattern ldentlcdl to prekmamycm 11% 

4b R=H 
4d 

Flgure 5 

9a R=H 
9b R=OH 

This work represents the flrct regokpeclflc synthesis of the klndmycin 

tetrahydrobenzol blcarbazole nng system In the future we Intend to convert bcnro(b]carbazole 7b to 

prekmamycm 11 by employing a sultably substituted mdole and subsequent N-cqanatlon In addltlon 

compound 7b IS undergomg lnvestlgatlon as an entry point to the synthesis of the more 

challenging kmamycms A-H, which have multiple &ml centres 
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