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Abstract : Radical-induced cyclisations to form 7-membered rings with
bicyclic framework were achieved by tributyltin hydride (TBTH) and
α, α'-azobis(isobutyronitrile) (AIBN).

Our investigations to develop new synthetic methodologies in order to
identify the active pharmacophore of Beticolin1 and Cebetin2 have
allowed to favour the 7-endo-trig ring closure3.

In this paper, we describe the application of synthetically useful radical-
mediated cyclisations4. Tri-n-butyltin hydride promoted intramolecular
addition5 of the aryl iodide to an enone in 2 was expected to provide the
bicyclic framework 3. Our retrosynthetic planning was to achieve the
coupling of compound 1 with 2-cyclohexen-1-one to give 2. This
intermediate 2 would then be converted into [3.2.2]-bicyclic ring 3
(Scheme 1).

Scheme 1

In order to be in the best conditions, we have chosen to use iodide for
the transferability of tin radicals and aryl group for the reactivity of R.

toward tin hydride. In this approach, we have varied the nature of the
aromatic (phenyl, thienyl, furanyl) and also the electrophilic group
(CR1R2X2=CH2I or COCl) (Scheme 2).

Scheme 2

The reaction of 2-iodobenzyl alcohol with tosyl chloride and NaI
afforded product 1a. Compound 1b was obtained from 2-iodobenzoic
acid by usual methods6. Compound 1d was prepared by treatment of
thiophene-2-carboxylic acid with 2.2 equivalents of n-BuLi in THF at
-78°C to yield the intermediate ortho dilithioarylcarboxylic acid which
provided the 3-iodothiophene-2-carboxylic acid by subsequent addition
of iodine as electrophile7. This acid was converted into its acid chloride
with oxalyl chloride. Compound 1d reacted with methanol to give the
corresponding ester which was selectively reduced8 to the required
alcohol with DIBAL-H in toluene at -78°C. This alcohol was treated
with tosyl chloride and NaI (similar to 1a) to led to the diiodide 1c.

The low regioselectivity of metallation of furan carboxylic acid led us to
protect the 5-position with a trimethylsilyl group. Metallation9 followed
by iodination, desilylation and conversion into the acid chloride gave 1e
in 79 % yield (Scheme 3).

Selective enolisation10 of 2-cyclohexen-1-one with 1.5 equiv. of lithium
bis(trimethylsilyl)amide (LiHMDS) in THF at -78°C and reaction of the
formed silyl enol ether with precursors 1 in THF-HMPA provided
compounds 2 in 24-67% yields. The medium yields are due to the
utilisation of the acids chloride crude and to the instability of the diiodo
compounds.

Having all the necessary starting material, the final reaction was
performed by a free radical halogen abstraction followed by
intramolecular coupling11 to give 3 as major product12 (Scheme 4).

The results13 of the cyclisation of 2 are shown in Table 1.

Scheme 4
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The compound 614 substitued at the α-alkene center with methyl group
gave only the product 7 by intramolecular addition to the double bond
(Scheme 5).

Scheme 5

The coupling of (R)-(-)-carvone with 1a led to the precursor 8 in 30%
yield. The radical cyclisation afforded only product 9 (Scheme 6).

Scheme 6

In the first case, the radical has been closed only by the 7-endo-trig
process, it should be helpful for the subsequent introduction at this
position of the keto group necessary for beticolin synthesis. The second
case gave the 6-exo-trig mode (thermodynamically more stable
product), indeed the presence of double bonds has made the system
more complex.

In summary, we have succeeded in the synthesis of seven-membered
ring radical-mediated cyclisations. These results should be useful for

designing beticolin 2 and cycloheptanyl analogs. Related studies are in
progress and will be reported later.
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