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Ring closing metathesis of sterically hindered 1,6 - dienes:
A new approach to S-membered branched cyclitols
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Abstract : A sterically hindered 1,6-dienic system underwent clean ring-closing metathesis using Schrock’s catalyst. The product was
converted into new 5-membered branched cyclitols and is a potential precursor of other biologically relevant aminocyclitols.
© 1999 Published by Elsevier Science Ltd. All rights reserved.

The compatibility of ring-closing metathesis (RCM) reaction conditions with most functional groups has recently led
several research teams, including ours, to use this method as an approach to highly functionalized carbocycles as found in
cyclitols and aminocyclitols.1'2'3 The known sensitivity of RCM to steric effects, however, can be a serious limitation: in
particular, ring closure efficiency drops dramatically as the degree of substitution of carbon atoms & to the olefinic system
increases.“‘5 We have previously observed a marked difference between the Schrock’s (A) and Grubb’s (B) catalysts (see
table),6 in the case of a “difficult” RCM, the former reagent leading to milder reaction conditions and better yields.2
This led us to examine the possible use of the Schrock’s catalyst for the synthesis of sterically demanding carbocycles of type
1, which are possible advanced common intermediates for the synthesis of 5-membered branched cyclitols and
aminocyclitols (Scheme 1).
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The synthesis starts from enone 2, obtained in two steps from commercially available 2,3,5-tri-O-benzyl-D-
arabinofuranose as described earlier.? Treatment with vinylmagnesium bromide gave exclusively the 3(S) dien-ol 3. The
excellent stereoselectivity of this reaction as compared with our earlier observations using allylmagnesium bromide has some
precedent. T8 A variety of conditions were used for the metathesis reaction (Table). Very good results were obtained using
diene 4 and Schrock’s catalyst under strict exclusion of moisture and oxygen. It is to be noted that even the tertiary bydroxyl
group in 3 is not tolerated when using Schrock’s catalyst and had to be protected as the corresponding TMS ether.’
Functionalization of the cyclized intermediate 5 19 has been studied briefly: although 5 itself was resistant to OsO,-catalyzed
cis-dihydroxylation, the free alcool 6 could be readily converted in high yield toa 2 : 1 mixture of the protected new cyclitols
8and 9. On the other hand, palladium(Il)-catalyzed rearrangement of allylic acetate 7, afforded 10, albeit in modest (19%)
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yield. The corresponding tetrabenzyl derivative (Ac —Bn) has been converted to trehazolamine.'' To the best of our

knowledge, 5 is the most densely substituted S-membered ring yet obtained in good yield by RCM.® Further functionalization
towards 5-membered pseudo-sugars is underway and will be the object of a full paper.
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(a) CH,=CH-MgBr (1M in THF), THF, -78°C - 20°C, 16 h, 98% ; (b) TMSOT (1.6 eq.), 2,6-lutidine (2.5 eq.), r.t.,16 h, 94% ; (c)
Schrock’s catalyst, (10 mol %), benzene, r.t.,16h, 90%; (d) Bu,N*F (3 eq), THF, 0°C - 20°C, 16 h, 97%; (e) Ac,0, NEt;,, DMAP, THF,
50°C, 48 h, 70% ; (f) OsO, (cat.), NMO, THF/acetone/water 4/4/1, 20°C, 16 h, 61% (8) and 34 % (9) ; (g) PACl, (CH,CN), (10 mol %),
benzoquinone, THF, reflux, 16 h, 19 %.

Scheme 2
iPr . :
Catalyst (mol %) | Substrate, conc. | Solvent Conditions Yield
Pr ﬂ Ph a Tcy’ B (20 %) 3(0.04 M) CH,Cl, | 10 days (reflux) 29 %
RO~ AMe a"?“z\m 4(0.01 M) CH,Cl, | 7 days (reflux) | No Reaction
RO Me PCy,
R = (F,0),MeC- A (10 %) 4(0.15M) CeH, 16 h(r.t.) 90 %
A B Table
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