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Summary. The regioselectivity of electrophilic additions of 7- oxab1cyclo 2.2. l]hept 5-enes
can be controlled by carboxylate or dialkoxymethyl substituents at C(2-exo

Under kinetic control, enones 1 add soft electrophiles, EX, to give the corresponding
adducts 2. In contrast with 1, their synthetic precursors 3 were found to add EX with the
opposite regioselectivity giving the corresponding adducts i.l,z In 1 and 3 the substi-
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tuents at C(2) are separated by one sp3—hybridized carbon atom. The very high selectivities
1+ 2 and 3 » 4 suggested to us that perhaps the regioselectivity of electrophilic additions
of alkenes could be controlled also by even more remote substituents. In order to test this
hypothesis we have studied the electrophilic additions of the 7-oxanorbornenes derivatives
53%,% and 8." In these molecules, the substituents are separated from the alkene moiety by
two sp3-hybridized carbon centres. Their exo configuration and the rigidity of the tricyclic
skeletons prohibit them to intervene in the reaction through steric effects or/and anchi-
meric assistance.

We have found that (a) Br, (in MeOH, -10°C), (b) PhSC1, (c) 2-NO,-CgH,SC (CH,C1,/THF
7:1, - 90°C), (d) 2,4-(ND,)CgH3SCT (CH3CN, - 40°C) and (e) PhSeCl (CH,Cl,, -9P () added to
5 in an anti fashion giving the corresponding adduct mixtures 6/7 (see Table). In the major
adducts 6, E substitutes the exo position at C(5) and X (= Br, C1) the endo position at C(6)

(7-oxanorborn-5-ene numbering). 5 They could be obtained pure by fractionnal crystallization

M M Table : Product distributions
o0 EX : §/7  9/10

Br, 66:34 -

2 5(major) PhSCY 80:20 25:75
Q Q 2-N0,CgH,SCT 84:16 28:72
C/l z l‘g oy | 2,4(N0,),CeH3SC1  88:12 35:65
k PhSeC1 75:25 25:75

8 R=Et 9

11 R=H -

12 R = menthyl
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or column chromatography on silica gel. The highest regioselectivity (ca B8:1) was observed
with the most electrophilic reagent (d), thus suggesting that electronic factors intervene
in the long-range substituents effects.

Under the same conditions as those of 5 + EX » 6+7, the acetal 8 added to EX giving the
corresponding adduct mixtures g/lgS (see Table) which could be separated by chromatography.
Unexpectedly, the regioselectivity of additions 8 + EX » 9+10 (as those of 11 + EX®) was
opposite to that of 5 + EX » 6+7. We do not have yet an explanation to offer for this
phenomenon. The adduct mixtures reported here were obtained under conditions of kinetic
control. On heating pure 6 and 10 in MeOH containing 4% of MeONa (65°C, 1-4 h} or in THF
containing 4% NaOH (45°C, 1-4 h) equilibrations to ca 1:1 wmixtures of 6/7 and 9/10,
respectively, were observed.

Acetal 8 can be prepared optically pure via resolution of Tlactol 1l. On stirring a 1:1
mixture of 11 and (-)-menthol in acidic CH,Cl, (TsOH, 20°C, 24 h) a mixture of the
diastereomeric acetals 4127 was obtained which was easily separated by medium pressure
(Lobar) chromatography on siHcagel.E’s8 Our results demonstrate the possibility to control
the stereo- and regioselectivity of the functionalization of centres C(5) and C(6) in
7—oxabicyc10[2.2.1]hept-5—enes_§ and 8. Since §? and 8 can be prepared optically pure, they
become potential precursors for the stereoselective synthesis of natural products.
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