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COPPER COMPLEX PROTECTION IN THE REGIOSELECTIVE ALKYLATION OF METHYL 3,5-DIOXOHEXANOATE. 

PREPARATION OF 3-ALKYL DERIVATIVES OF 4-HYDROXY-6-METHYL-2-PYRONE 
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Summary.- Protection of the diketone moiety of the polyketide model methyl 3,%dioxohexanoate 

by copper(I.1) complex formation followed by alkylation of the free C-2 position results in 

overall regioselective alkylation of the diketoester to afford methyl 2-alkyl-3,5-dioxohexa- 

noates, which under cyclization afford 3-alkyl derivatives of triacetic acid lactone. 

Regioselective alkylation of open-chain polyketides is an important elusive synthetic tar- 

get. The only reported regioselective reactions of poly-/-ketoesters with electrophiles have 

been achieved at the terminal uJ position through polyanion chemistry as developed by 

Harris(l,Z). Indeed, conventional alkylation of the most simple open-chain polyketide model: 

methyl 3,5-dioxohexanoate, 1, results in the formation of a complicated array of products(3). 

The diketoester 1 can be easily prepared from the industrially available dehydroacetic acid 

(3-acetyl-4-hydroxy-6-methyl-2-pyrone, DHAA)(4). The related 4-hydroxy-6-methyl-2-pyrone (tri- 

acetic acid lactone, TAAL) is a natural polyketide(5) which is prepared by deacetylation of 

dehydroacetic acid(6). Moreover, many related natural 2-pyrones have been described with bioge- 

netically relevant substituents at C3 and C5. Therefore, methods to accomplish the regioselec- 

tive alkylation of both the diketoester 1 and of the aforementioned 2-pyrones deserve some 

attention. 

We have previously reported that the cobalt(I1) complex of the diketoester 1 can be regio- 

selectively alkylated at C4, the cobalt atom acting as activating factor for that position(7). 

The resulting methyl 4-alkyl-3,%dioxohexanoates were efficienly cyclized to the difficultly 

accessible 5-alkyl derivatives of triacetic acid lactone. Also, methods to,aikylate C3 and C5 

of triacetic acid lactone and derivatives have been reported from our laboratories(8,9). 
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We report here the regioselective alkylation of the diketoester copper complex, 2(10), at the 

position C2 by treatment with sodium hydride in THF followed by refluxing (0.3-5 hours) with 

excess of alkyl halides, the metal atom acting now as protector instead of as activator. The 

methyl 2-alkyl-3,5_dioxohexanoates, 3 (See Table), were formed in yields higher than 60%, and 

were cyclized to 3-alkyl-4-hydroxy-6-methyl-2-pyrones, 4, (3-alkyl derivatives of triacetic 

acid lactone) by treatment with DBU in refluxing benzene (See Table). 

TABLE . Methyl 2-alkyl-3,5_dioxohexanoates, 3 and 3-alkyl-4-hydroxy-6-methyl-2-pyrones, 4(11). 

R-X 3a mp°C or bp°C/mmHgb yield 4 mp°C yield 

CH3CH2Br 3a 85-7/1.1 85% 4s 172-4 88% 

n-C H 
49 

I 3b 89-91/1.2 60% 4b 132-3' 65% 

CH2=CHCH2Br 3c 83-4/1.2 83% 4c 149-52 100% 

C6H5CH2Br 3d loo-2/1.0 73% 4d 164-7d 86% 

MeOCOCH2Br 3e 56-60 94% 4e 179-84 77% 

a Reaction with isopropyl bromide failed. 
b 

Oven temp. for bp. ' Lit.(8), mp. 132-3. d Lit.(8), 

mp. 169-70. 

OH 
b 

a)l.-HNa, THF, ref., 5 min.; 2.- R-X, THF, ref.; 3.- H,O+. b)DBU, benzene, ref., 1.5h. 
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