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ABSTRACT: Alkylation of the lithium dienolate of the mtic acid hydroxamate (3) with o- 
bmmo(bromomethyl) benzene or hetefowmhc derivatives gave a-alkyhted pmducts (5). ‘Ihis 
alkylation procedure was surprisingly caralysed by 4-dime~ylaminopyMine. Metal-halogen exchange 
with r-butyl Lithium occunrd with concomitant inframolecular cyclisation to give a mixture of the 
decoojogated ketones (6). Reconjugation with potassium t-butoxide stemoselectively p&oced the E- 
isomer (7). Deprotection gave the manic acid derived ketone (1). 

As part of our ongoing studies on derivatives of pseudomonic acid’, we required the synthesis of ketones 

of the general structure (1) containing either aromatic or heteroaromatic rings. Additionally, from earlier work 

on a&unsaturated derivatives of manic acidla, only the E-stereochemistry of the double bond was expected to 

result in compounds with antibacterial activity. The synthetic route chosen would need to be amenable to the 

synthesis of a wide range of derivatives, preferably using the readily available manic acid (2) as starting 

materialla (Scheme 1). 

SCHEME 1 

These factors have led us to develop a novel method for the construction of E-(2-substituted-l- 

methylethylidene)indanones (1) (Scheme 2). 

Treatment of the readily available a$-unsaturated hydroxamate (3) with lithium diisopropylamide 

(generated in situ), followed by treatment of the nsuhing lithium dienolate with 2-bromobenzyl bromide (4a) 

(see Table l), gave a mixture of the alkylated hydroxamates (5s). Metal-halogen exchange with f-butyl lithium 

occurred with concomitant intramolecular cyclisation to afford a mixture of the deconjugated ketones (6a)z. It 

had previously been foundlc that reconjugation of 2-alkylsubstituted deconjugated manic acid ems to a 4 to 1 

mixture of E- and Z- 2-alkylsubstituted manic acid esters could be achieved using potassium t-butoxide in r- 

butan0VM-W mixtures at 0°C. However, by lowering the reaction temperature to -7V’C. treatment of the 

deconjugated ketones (6a) with potassium f-butoxide resulted in a highly stereoselective conversion to the 

required E-ketone (7a3. Subsequent deprotection gave the quired ketone (la). 
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Sfbeme 2 Reagents and conditions: i, iB~OCl, NE+. temdydrofkan (TIP), WC, 30 W, ii, N,o~~uI~~~~~~~, 

m2Cl2 g mom mperahtn: @VI., 1 h; iii. chhWrimethyMane (TMSCl). NEt3, THF. cata.lytic 44iimethylaminopy&line 

@M-W, RT, 2 h (75%): iv, 10 mol% kr2NH. tBuLi, TIFF, -78Y, 1 h; V, alkyiating agent (h-e), (see Tfle 1). m, RT t,~ 

rethx. 2 h to 3 days; vi. ‘BuLi, THF, -78% 1 h; vii, KO*Bu, THF, I to 3 h, then acetic acid, -78* to -gpc, 15 I& v&, catalytic 

DMAp.2HCt. ethanol, RT, 1 to 2 l&x 0.4 N HCI, THF, water, 2 min. 

Using this methodology a wide range of compounds was prepared (Table 1). 

In order to prepare the furan analogue (Lc), the deconjugated ketone (6c) was prepared from 3-bromo-4 

bromomethylfuran #z)~. However, the use of potassium z-butoxide in THF at -78°C to reconjugate the double 

bond, resulted in a 3 to I mixture of the in~p~ble E- and Z- isomers. However, it was found that merely 
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Table 1: Reparation of Ketones (la+) from Hydroxamate (3) 

Example 

a 

Alkylating 
agent 

(4) 

b4 

d6 

e 

Yield i 
WI 

(5) (6) (7) 

45 (66’i) 86 84h’ 

1 

80 

. . . 
58” 54 8Ob’ 92 

73 82 75” 56 

7fjii 78 80 

42ii 52 58” 89 

i. Isolated yields of compounds after flash chromatography on silica gel. All new compounds gave satisfactory spectral data. 

ii. 10 mol% DMAP add&. 
. . . Ul. 50 mol% IA added. 

iv. Reaction at -7PC. 

V. Reaction at -9O’C. 

lowering the reaction temperature to -9O’C and careful quenching with acetic acid at that temperature, resulted 

in a clean conversion to the required E-isomer (7~) in 75% yield. (These conditions were used for all 

subsequent derivatives). 

In the course of preparing ketone (Id) it was surprisingly found that the presence of catalytic DMAP in 

the alkylation step had a dramatic effect on the reaction rate. Hence, the presence of 10 mol% of DMAP 

resulted in a 66% yield of the amides (5a). using only a 2 hour reaction time at RT (compared with a 45% yield 

after heating to reflux for 3 days}. Although the use of DMAP as an acylation catalyst is well known, its use as 

a Calkylation catalyst is not. This catalysis may be due to quateruisation of the pyridyl nitrogen of DMAP by 

the benzylic bromide, thus generating catalytic amounts of a very reactive benzylating agent. The general 

applicability of DMAP in this context remains to be investigated. 

ln order to prepare the dimetbylamino substituted ketone (le) the preparation of 1-bromo-2- 

(bromomethyl)-4-(dimethylamino)benxene (10) was required. We were concerned that polymerisation of this 

compound would prevent its isolation if formed. We were pleasantly surprised to find however, that conversion 

of 3-(dimethylamino)benzoic acid (8) to the hydroxymethyl compound (9) followed by treatment with 

triphenylphosphine and bromine gave the required bromomethyl compound (10) as an isolable crystalline 

product (Scheme 3). Subsequent conversion to the ketone (le) was uneventful. 



SCHEME 3 

Seheme 3. Reagents end conditionx i. methanol. concenuated H2SO4, retlux, 16 h, (80%); ii. 2.4.4. ~ocyclohexxiienone, 

cH2Cl2, -20°C 1 h Ihen warmed to RT over 2 h (91%); iii, diisohutylahukaium hydride, THF, -70°C. 2 h, (78%); iv, PPh3 then 

bromine. CH2C12. -20°C. 1 h tben 10% aqueous xodhun carbonate solution (75%). 

In conclusion, a stereoselective method for the construction of E-(2-substituted-l-methylethylidene)- 
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