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Abstract : Intramolecular arylation of a cyclic fi-diketone using Mn(OAc)3 is applied 
for construction of the spirocyclic structure in Fredericamycin A. 

An elegant approach to the synthesis of the spirostructure of FredericamycinA 

_& would be an intramolecular arylation of the soft carbon in compounds such as 2. 

This has indeed been achieved by two methods, one using Pd(O)l where the aromatic 

ring carries a halogen substituent and the other using alkaline ferricyanide 
2 where 

the ring carries a phenolic hydroxyl group. In the latter, the cyclisation occurs 

predominantly at the para position with respect to the phenolic hydroxyl group, vitia- 

ting the obtension of the ortho cyclised compound in significant amount as desired 

for Fredericamycin A itself. 
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This paper reports the direct arylation of soft carbon centres or enolates using 

Mn(OAc)3. This is an unusual mode of forming C-C bond connectivity and indeed there 

is not a single report to date where a cyclic A -diketone has been added intramolecu- 

larly to an aromatic ring using Mn(OAc)3. 

The starting compounds, indandiones (&, b, c), were obtained from k3 according 

to Scheme 1. Compound 2a (1 mmol) was refluxed with 2 eq. - of Mn(OAc) in acetic acid 3 
(10 ml). A clean reaction ensued, complete in 1.5 hr, to give a compound (50% yield), 

which was unfortunately the dimer 2 (m.p. 189-191'C, M+ 498). The aromatic ring was 

presumably not sufficiently active for the arylation reaction, as compared to the 

dimerisation and other fragmentation reactions. The reaction, carried out in dilute 
solution, also gave only the dimer, now in decreasea yield, presumably due to alternate 

fragmentations reactions. 
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Scheme 1 
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The experiments were then carried out on the methoxylated compound 2b and the - 
benzyloxy 2c derivative , - which had the more reactive aromatic ring. When 2b (1 mmol) - 
in acetic acid (10 ml) was added dropwise to Mn(OAc)3 (2 eq.) in acetic acid (20 ml) 

at 95-1OO'C over 2 hrs, the desired Spiro compound 4b4 (m.p. 151-153'C; M+ 278; 
'H NMR (CDC13,6 units) : 2.54 (t, J=8 Hz, 2H); 3.25 (c J=8 Hz, 2H), 3.42 (s, 3H); 
6.60 (d, J=8 Hz, 1H); 6.97 (d, J=8 Hz, 1H); 7.23 (t, J=8 Hz, 1H); 7.82-8.10 (m, 4H)) 

was obtained in 32% yield. The dimer corresponding 2b was also obtained, in variable - 
but small amounts. Interestingly 4b was the ortho cyclised compound and not the para. - 
The ortho cyclisation could be favoured by coordination of the methoxyl group with 

the Mn(II1) reagent as in 2. Similarly 2c also gave the compound 4c in 25% yield 

(m.p. 139-141"C, 'H NMR (CDC13,6 unitsj : y45 (t, J=8 Hz, 
- 

2H); 3.28 (t, J=8 Hz, 2H); 

4.68 (s, 2H); 6.65 (d, J=8 Hz, 1H); 6.71-7.34 (m, 7H); 7.8-8.10 (m, 4H). In both 
the reactions(2t snd.2c)considerable amount of intractable material was obtained. - 

Attempts to increase the yield are in progress. 
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