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ENANTIOSPECIFIC SYNTHESES OF INTERMEDIATES IN THE TOTAL SYNTHESIS OF 

PSEUDOMONIC ACIDS 

G.W.J. Fleet and M.J. Gough 

Dyson Perrins Laboratory. Oxford University. South Parks Road. Oxford. 

Abstract: Enantiospecific syntheses of 1SV6S-3,7-dioxabicycloC4.3,Olnon-4-en-8-one (I) 

and of the enantiomer (2) from D- and L-arabinose respectively have been achieved by 

two different routes. The conversion of ('I) to 6S-(3R-acetanilido)-3.6-dihydro-ZH- 

pyranyl-N,N-dimethylacetamide (3). a key intermediate in the synthesis of 

pseudomonic acids. is described. 

Several approaches to the total synthesis' of racemic pseudomonic acids. a group of 

compounds with interesting antimicrobial and antimycoplasmal activity, 
2 

have appeared. 

Work on the early stages of an enantiospecific route involving nucleophilic attack 

by an ally1 silane on an oxonium ion derived from a carbohydrate precursor has been 
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reported. 
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Recently we described studies on the total synthesis of carbocyclic analogues4 

of pseudomonic acids A (4) and C (5); a key intermediate (6). which might be elaborated by 

suitable ylid reactions to the natural product analogues. was prepared from (7) by 

successive treatment with methyl lithium and osmium tetroxide/N-methylmorpholine-N-oxide. 

The two cis side chains were introduced by two suitable Claisen rearrangements. starting - 

from cyclohexenol (8) and involving the intermediate lactone C9).4 (Scheme I). This 

strategy has now been used in the enantiospecific synthesis of the bisamide (3) from 

lactone (I) which was prepared by two routes from arabinose via the allylic alcohols (IO) 

and (II); both enantiomers of arabinose are readily and cheaply available and this 

approach would allow the synthesis of the naturally occurring pseudomonic acids and of 

their enantiomers. Treatment of D-arabinose with acetic anhydride followed by hydrogen 

bromide gives bromotriacetate (12)' (Scheme 2). Although lithium aluminium 'hydride 

reduction gives 1.5-anhydro-D-arabinitol (13) directlyn6 it was found more convenient on 

larger scales to hydrogenolyse the bromine in (12) by palladium in the presence of 

triethylamine7 to the corresponding triacetate' (86% yield) which on methanolysis by a 

trace of sodium methoxide in methanol gave trio1 (13) in 91% yield. Elimination of the 

cis-diol unit in (13) to give the chiral allylic alcohol (IO) was achieved by conversion - 

to the cyclic orthoesters (14) by treatment of the trio1 with triethylorthoformate in 

ethyl acetate with a catalytic amount of acetic acid; pyrolysis9 of (14) at 200' under 
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nitrogen gave the previously unknown lo (S)-3,6-dihydro-ZH-pyran-3-01 (IO). 

kd2; -7.4 (5 0.015 in CHCL3) in 72% yield from 1.5-anhydro-D-arabinitol (57% yield from 

bromotriacetate (12)). The pyran-3-01 (IO) was heated with N.N-dimethylacetamide in 

xylene to give. after Claisen rearrangement of an intermediate ketene aminoacetal, 
11 

the 

transposed allylic amide. 3R-3.6-dihydro-ZH-pyranyl-N.N-dimethylacetamide (15) (60% yield) 

which on treatment with iodine in aqueous THF at 0' formed SS-iodo-lS.6S-3.7-dioxabicyclo- 

[4,3,Olnonan-B-one (16). isolated by flash chromatography 
12 

m.p. 111-113° (64% yield), 

Iol2; + 97.6' Cc 0.01 in CHC13). Hydrogen iodide was eliminated from iodolactone (16) - 

on treatment with 1,5-diazabicycloundecene in refluxing benzene to form lS.6S-3.7-dioxa- 

bicycloC4,3,01non-4-en-B-one (I) in 94% yield (27% overall yield from bromotriacetate 

the elimination occurs regiospecifically as only Ht in (16) can become antiperiplanar 

the iodide leaving group. The unsaturated lactone (I) has a characteristic low field 

doublet. 6 6.6 (J 6.2 Hz) due to the olefinic proton on C-3; no trace of any other 

elimination product was found. 

(12)); 

to 

An alternative approach to the unsaturated lactone from arabinose is illustrated by 

the conversion of L-arabinose to the enantiomer of (1). lR.6R-3.7-dioxabicyclo[4~3~01- 

non-4-en-B-one (2) shown in Scheme 3. L-Arabinose on treatment with methanol/hydrogen 

chloride gave methyl-B-L-arabinopyranoside (17) 
13 

which was converted by triethyl- 

orthoformate in the presence of acid catalyst to the orthoesters (18) (94% yield). 

Pyrolysis of (18) gave the enantiomer of (II). 3.4-dideoxy-methyl-B-L-arabinopyranoside (Ila) 
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(41% yield). which with N.N-dimethylacetamide dimethyl acetal in refluxing xylene formed 

3S-(6S-methoxy)-3,6-dihydro-2H-pyranyl-N,N-dimethylacetamide (19) (87% yield). Reaction of 

(19) with iodine in aqueous THF gave (4S-methoxy) (SS-iodo)-lR.6R-3,7-dioxabicyclo[4,3,01- 

nonan-&one (20). (56% yield; 19% from methyl pyranoside (17)). m-p. 126-128', Cc~l~~-18.8~ 

(c 0.01 in Me2CO). Anti-elimination of iodine and methoxy from iodolactone (21) on - 

treatment with zinc dust 
14 . 

in pyridine to the required lactone (2) (26% yield) was 

accompanied by the formation of unsaturated acid (21) as the major product; work is 

currently in progress to optimise the yield of (2) in this reaction. 

Ring opening of the unsaturated lactone (I) with anilide ion (derived from treatment 

of aniline with n-butyl lithium in THF) gave the amido allylic alcohol (22). m.p.137-139', 

co12DO- 11.3' (5 0.005 in Me2CO) (low field doublet at 6 6.4) in 85% yield which was 

converted to the bisamide (3) by heating with N.N-dimethylacetamide dimethyl acetal in 

xylene to effect a further Claisen amide acetal rearrangement (Scheme 4). Although yields 

of several reactions in the above sequences have yet to be optimised, this work demonstrates 

the viability of the strategy of double Claisen rearrangements 
4. 

in controlling the stereo- 

chemistry of the substituents on the pyran ring in the total synthesis of pseudomonic acids 


