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The stereoselective alkylation of  o-(phenylsulfonyl)- B-[(methoxycarbonyl)methyl]- y-lactones obtained by the base-induced cyclization of

enantiomerically enriched  o-[(phenylthio)acyl]- oB-unsaturated esters and ring-closing olefin metathesis (RCM) are the basis of a new approach
for gaining access to  y-lactones that are o, f-fused to medium-sized carbocycles and cyclic ethers.

y-Lactones are widely distributed in nature in many biologi- induced cyclization of enantiomerically enriche¢(phen-
cally important natural productsThis structural unitis often  ylthio)acyl]-a,5-unsaturated esters produces highly substi-
found fused to medium-sized ringdn addition, y-lactone tuted butyrolactones with a high degree of stereocoftrol.
chemistry plays a very important role in the synthesis of On the other hand, ring-closing metathesis (RCM) has been
biologically active natural producgsDirect approaches to  extensively utilized in the synthesis of various organic
the stereocontrolled synthesis of such complex systems ardrameworks*6 Merging both methodologies, we describe in
highly desirablé. The alkylation ofa-(phenylsulfonyl)s-

[(methoxycarbonyl)methyl}+-lactones obtained by the base- _
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this communication a new, general, and stereoselectivewith slightly longer chains produced the O-alkylatibras
methodology for accessing highly substituted oxa- and the preferred product (entries 4 and 5). In these cases also
carbocycles fused tp-lactonesl (Scheme 1). the reaction times were longer.

Previous work in our laboratory was directed to the  To introduce the necessary terminal olefin at fhehain
synthesis of2 in accordance with Scheme 2. Key steps in relative to the carbonyl of the-lactone, two major ap-
the said work are the regioselective opening of 2,3-epoxy proaches were used depending on whether the final oxa- or
alcohols using thiophenyl acetic acid and the stereoselectivecarbocycles were the desired products. For the preparation
intramolecular Michael addition of theS-unsaturated ester  of the carbon-unsaturated chain, a protocol consisting in
37 oxidation of the primary alcohol and a Wittig reaction with

PhsP=CH, provided the desired diere For the ether, simple

I | kylation under Williamson conditions of tifehydroxyalkyl

Scheme 2. Stereoselective Synthesis of Trisubstituted group at4 provided the desired ”Deaf ethér(Scheme 3).
y-Lactones In a similar manner, the alkylation @& yielded also the
o) dialkylated lactones.
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The alkylation of2 with a series of alkylating agents (alkyl . NaH. DMF o.ph
halides) proceeded in most cases chemo- and stereoselec- 5 L e ob/,,' j\
tively leading to the contrasteric alkylation proddcas the R2 = (CH,)gCH=CHj ii. CH;=CHCH,Br o S
. . .. °o R ‘—\\
only isolated stereoisomer (Table &LBurprisingly, small (76%) 8 0O IR
Table 1. Contrasteric Alkylation of3-Hydroxyalkyl-o-sulfonyl With the double-unsaturated systems in our hands, we
y-Lactones performed ring-closing metathesis (RCM) using second-
, Q  SOPh 2 SO.Ph generation Grubbs’ catalyss'® The results summarized in
zﬂ,%yl,Rz . z Table 2 show that cyclic compounds were obtained in all
R R 2 attempted cases, with yields depending on the ring size to
4 OH 5 o~ be formed.
Depending on the ring size, the reaction occurred in most
entry RZX times (h)  4/5  yield (%) cases with acceptable yields. Maximum yields and rates were
CH—CTC achieved for the seven-membered ring formations. The
L H,=CHCH,Br 4 100:0 75 internal coupling between geminal disubstituted olefins with
2 CH,=CH(CHy);Br 8 100:0 60 terminal alk ded with llent vield i
3 CHy—CH(CH,)sBr 8 100:0 58 erminal alkenes proceeded with excellent yield providing
4 CH,=CH(CH,),Br 12 0:100 58 the trisubstituted cycloalkene (entry 6). For the larger rings
5 CH,=CH(CHy)sBr 12 0:100 42 a competition between intra- and intermolecular reaction
6 CH>=C(CH3)CH,Cl 4 100:0 60 appeared, lowering the yield of the monomeric species
aNaH. FX. DME. 0 °C to rt. (entries 4 and 53! In our opinion, such competition is more

the cause of low yields than the presence of oxygen or
methylene in the unsaturated chalfs.

structural changes in the used halides were critical since the Another interesting feature of the presented methodology
simple use of reagents under the same reaction conditiongs that further manipulations of the created double bond
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procedure over the cyclohepteh2yielded cleanly the diol
Table 2. RCM of y-Lactone-Tethered Dienes 15 as the sole isomé?.It seems that depending on the ring
size, preferred conformations and steric interactions are
responsible for the stereochemical outcome.
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o] Wv)ﬁ& PCy3 o \:ﬂ Scheme 4. Influence of Ring Size in the Stereoselective
R X Y CHCL 40°C R X 0 cis-Hydroxylation of Cycloalkenes Fused to SulforpLactones
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3 o f’OZPh o po2Pn 45 In summary, a general protocol for accessing enantio-
/ SRR merically enrichedy-lactones fused to a cyclic system is
R" X R" 4 reportedt* The method is tunable in terms of the kind of
o] $0,£h cyclic system to be obtained. In addition, the double bond
4 7 % 21° created during the RCM process permits further synthetic
transformations. The development of a related methodology
R' H o for accessing fused systems at different positions in the
o) y-lactone unit is under way.
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aThe product was contaminated with unidentified polymeric substances.

permit the introduction of additional substituents (Scheme OL0478739

4). However, in .SUCh.reaCtionS the ;tergochemistry is _Strongly (13) The stereochemistry was determined by NOE studies over the
dependent on ring size. Thus, while ttis-dihydroxylation correspondlﬂg acetonld?s (see |SU|0portln(f}ldﬂlqulel‘ormatlon)-If | _
of the cyclohexenell, using standard conditions (OO (14) For the stereoselective cleavage o enzenesulfonyl group in

g > ‘ A\ fused y-lactones, see: Mdr) T.; Rodfguez, C. M.; Marm, V. S.
NMO), provided a 1:1 mixture of diolsl@, 14), a similar Tetrahedron: Asymmetry995 6, 1151-1164.
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