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Abstract : Lactols ha.&, obtained by the Sheradsky rearrangement of aryloximes o, were 
alkylated in to &, in which three contiguous chiral centers were controlled. Cyclization of $Qz 

gave rhe marine sesquiterpenes (?)-aplysin L1_ and (?)-filiformin U.. 

The Sheradsky rearrangement of aryloximes a1 (Scheme), a modification of the Fischer 

indole* rearrangement of phenylhydrazones k, has apparently never been studied when 

starting from an u., a’-disubstituted cycloalkanone. In both cases, enolisation, followed by 

rearrangement and cyclisation to a similar intermediate 1, should give an NHZ-substituted 

tricyclic compound t, 

“, X=N 

0, x=0 
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With cyclohexanone (n=3), the Fischer indole reaction finally yields an indolenine i, upon 

elimination of ammonia from t (X=NH). We have recently demonstrated the easy nitrous 

deamination of indolenines i to hemiketals k3, and we planned to extend the scheme to 

cyclopentanones (n=2), with the synthesis of henzofuranic sesquiterpenes in view. However, 

the Fischer “indolisation” of u -substituted cyclopentanones failed to give indolenines i4 

Therefore. we turned to the Sheradsky rearrangement of aryloximcs p (x1=2), which SOPId 

possibly lead to hemiketals h. 
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5-Arninoxy-2-bromotoluene I was prepared by a rather lengthy known procedure5 and 

further reacted with 2,5-dimethylcyclopentanone 2. to yield oximes &&, along with notable 

quantities of 3-bromo-m-cresol6. h and B could be separated and characterised ; however, 

owing to their instability, the crude reaction mixture was used in the following reaction. 

9b - 

R=-COPh : j&g C-3-oMe : m : aplysin n : filiformin 

R=-H : isolaurinterol C-3- @Me : L& : epiaplysin 
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The acid catalysed rearrangement (TsOH, MeOH, reflux) furnished three groups of 

products : aminals && (24%). their regioisomers h,b (23%) and 3-bromo-m-cresol (25%). The 

cyclisation was completely devoid of regioselectivity and the a/b ratio in 4. and 2 was the same as 

in 1. (NMR). The mixture of the four aminals (&-b,b) was heated in 60% aqueous acetic acid. Only 

&& were converted into hemiketals f&h. In b,b, the formation of the intermediate oxonium 

was prevented as there would be a strong steric interaction of the two methyl groups at C-8 and 

C-8b. This allowed a very clean isolation of the non-basic hemiketals k,b from the reaction 

mixture. 

Alkylation of the diastereoisomeric mixture b,h with MeMgBr required a large excess of 

reagent, and prolonged reaction times. However, this reaction was highly rewarding as it 

fortuitously allowed a stereochemical control of the three adjacent asymmetric centres of the 

cyclopentane ring : in most runs, the pure (raccmic) b7 was the only product (60%) of the 

reaction (in some runs, 10% of its diastereomer at C-3 & was obtained). This result (at Ieast) 

implies epimerisation of the secondary methyl group at C-3 in a, through the magnesium 

pheno-enolate &, which could be formed in the second step of the reaction from the quasi-rigid 

Mg++-chelating keto-phenolates a and 7&. In the case of a, the carbonyl group is severely 

hindered. thus making enolisation (4-8) faster than alkylation (+a). 

The role of metal cations in the stereoselectivity of reactions of lactols with organometallic 

or hydride reagents has been recently emphasiseds. To the best of our knowledge, this had 

never been combined with an epimcrisation of a vicinal chiral center. 

The dibenzoate m, when heated at 350°C under reduced pressure (0.1 mmHg), led in poor 

yield to a mixture of (?)-aplysin m and benzoate & ( (f)-isolaurinterol bcnzoate)o but not to 

3-epiaplysin u. These results, which formally achieve a stereocontrollcd synthesis of (5) 

aplysin, unambiguously prove the a -configuration at C-3 in the starting pheno-alcohol G. 

Heating alcohol h in acetic acid containing traces of TsOH gave (?)-aplysin Ita (21%) and a 

mixture (32%) of (2 )-filiformin fi and (?)3-epiaplysin Ll_b (3/l, NMR). Repetitive 

chromatography enabled us to obtain an analytical sample of pure U and m. All IR, MS,lH and 

t3C NMR data for &, m and u were identical with those described in the literaturelo. 

These results compare favourably with previous syntheses of aplysinl lame and of 

filiforminlld. 

Work is in progress in our laboratories on the synthesis of debromo-analogues, using the 

more expeditive synthesis of aryloximes Q recently developed by Alemagna and coworkers1 2. 
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