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Strategy for a Seven-Membered Ring Closure with Bicyclic Framework
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Abstract : Radical-induced cyclisations to form 7-membered rings withThe reaction of 2-iodobenzyl alcohol with tosyl chloride and Nal

bicyclic framework were achieved by tributyltin hydride (TBTH) and afforded productia. Compoundlb was obtained from 2-iodobenzoic

a, a'-azobis(isobutyronitrile) (AIBN). acid by usual methoflsCompoundld was prepared by treatment of
thiophene-2-carboxylic acid with 2.2 equivalents of n-BuLi in THF at

Our investigations to develop new synthetic methodologies in order t078°C to yield the intermediate ortho dilithioarylcarboxylic acid which

identify the active pharmacophore of Beticdliand Cebeti? have provided the 3-iodothiophene-2-carboxylic acid by subsequent addition
allowed to favour the Bndotrig ring closurd of iodine as electrophile This acid was converted into its acid chloride

with oxalyl chloride. Compoundd reacted with methanol to give the

corresponding ester which was selectively redfidedthe required

alcohol with DIBAL-H in toluene at -78°C. This alcohol was treated

with tosyl chloride and Nal (similar tba) to led to the diiodidé.c.

The low regioselectivity of metallation of furan carboxylic acid led us to

oH O WO H © protect the 5-position with a trimethylsilyl group. Metallafidallowed
Beticolin 2 by iodination, desilylation and conversion into the acid chloride gave

in 79 % yield (Scheme 3).
Messl/o\ <icoa

In this paper, we describe the application of synthetically useful radical-
mediated cyclisatioffs Tri-n-butyltin hydride promoted intramolecular O\

additior? of the aryl iodide to an enone 2nwas expected to provide the O "COOoH COOCH
bicyclic framework3. Our retrosynthetic planning was to achieve the

coupling of compoundl with 2-cyclohexen-1-one to giv@. This Scheme 3. Reagents : a) LDA, THF, -78°C, 0.5h ; b)
intermediate2 would then be converted int®.2.3-bicyclic ring 3 TMSCI, -78°C to -25°C ; ¢) HCl aq, r.t.; d) n-BuLj,
(Scheme 1). THF, -78°C, 0.5 h;e) I, -78°C, 5h ; ) n-BuyNF,

THE, reflux, 12 h ; g) (COCl),, CH)Cl,, 1.t.,2 h

O o O Selective enolisatid of 2-cyclohexen-1-one with 1.5 equiv. of lithium
= X bis(trimethylsilyl)amide (LiIHMDS) in THF at -78°C and reaction of the
Rl B2 R R2 O formed silyl enol ether with precursofisin THF-HMPA provided
compounds2 in 24-67% yields. The medium yields are due to the
3 2 utilisation of the acids chloride crude and to the instability of the diiodo
ﬂ compounds.
1
Having all the necessary starting material, the final reaction was
O x2 t performed by a free radical halogen abstraction followed by
intramolecular couplintf to give3 as major produtt (Scheme 4).
R' R? °© The result$? of the cyclisation of are shown in Table 1.
1
Scheme 1
Bu3SnH
In order to be in the best conditions, we have chosen to use iodide for [m (‘:MI?NSC(?C [m
the transferability of tin radicals and aryl group for the reactivity of R R! R? o6 R' R
toward tin hydride. In this approach, we have varied the nature of the 2

aromatic (phenyl, thienyl, furanyl) and also the electrophilic group
(CRIR?X?=CH;l or COCI) (Scheme 2).
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Table 1. Cyclisation of 2

Product 2 CRIR2 X Yielda) Ratio ®
(%) 3 4 5
2a CH, CH 98 93 7 0
2b CO CH 77 78 12 10
2c CH, S 81 90 10 0
2d CO S 72 73 27 0
2e CO (0] 56 65 25 10

2 Yield for the mixture (3+4+5)
) Ratio determined by gas chromatography

The compound'* substitued at the-alkene center with methyl group

gave only the product by intramolecular addition to the double bond

(Scheme 5).
LiHMDS, THF I
1b, THF/HMPA O ‘
_—_—
-78°C
o 60% 0o o©
6 BuzSnH
AIBN cat.
C¢Hg, 80°C
86%
0
[¢] 7
Scheme 5

The coupling of R)-(-)-carvone withla led to the precursd in 30%
yield. The radical cyclisation afforded only prodadiScheme 6).

)L LiHMDS, THF
o 1a, THF/HMPA
-78°C
o 30%
BuzSnH
AIBN
CgHg, 80°C
90%

Scheme 6

In the first case, the radical has been closed only by #wd@trig
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designing beticolin 2 and cycloheptanyl analogs. Related studies are in
progress and will be reported later.
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Typical experimental procedure : To a stirred and refluxing solution
of 2 (2 mmol) containing azoisobutyronitrile (AIBN) (0.2 equiv.) in
dry benzene (6 ml), tributyltin hydride (2 equiv.) was added
dropwise over 2 h. The reaction mixture was continued at this
temperature for 4 h, then cooled to 0°C and quenched with(i0

ml). The residue was extracted with dichloromethane, washed with
H,SO, (IN), NaHCQ sat. and NaCl sat. solutions. The organic
phase was dried over MggOfiltered and evaporated under
vacuum. The residue was subsequently purified by flash column
chromatography on silica gel with GEl, as eluent and HPLC
using a Nucleosil 5 g column eluted with CECN/TFA (1%) to
give 3 and4.

Selected data : e.@d ; 3C NMR (75.5 MHz, CDG)) : 207.54
(CO), 190.22 (CO), 136.27 (C quat.), 129.25 (C quat.), 128.44
(CH), 126.47 (CH), 50.67 (CH), 33.13 (§}125.64 (CH), 24.51
(CH,), 17.27 (CH). MS : m/z (El) : 206 (M 100), 178 (18), 163
(8), 150 (39), 135 (22), 121 (14), 109 (15), 96 (14), 77 (13), 65 (28),
55 (18), 45 (39)4a ; 13C NMR : 206.13 (CO), 146.85 (C quat.),
139.76 (C quat.), 130.81 (CH), 129.57 (CH), 128.45 (CH), 119.27
(CH), 46.56 (CH), 41.30 (C}), 35.55 (CH), 27.93 (C}), 24.90
(CH,), 23.11 (CH). MS : m/z (El) : 186 (M, 82), 185 (25), 158
(47), 130 (98), 115 (100), 102 (8), 89 (13), 77 (15), 63 (17), 51 (9).
Shimazaki, M.; Huang, Z-H; Goto, M.; Suzuki, N.; Ohta, A.

In summary, we have succeeded in the synthesis of seven-membered  gynthesiq99q 677.
ring radical-mediated cyclisations. These results should be useful for
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