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Abstract: The use of a homopolymer 2a of methyl 5-vinylsalicylate, as well as of stati-
stical copolymers 2b-f, in the diastereoselective protonation of the chiral keto-enolate 1

leads to selectivities of up to 93:7 in favor of product 3. © 1998 Eisevier Science Ltd. Al rights reserved.

The usge functionalized nolvmers as reagent is a fascinating asnect of modern prenarative chemistrv since it
1he use runctionalized polymers as reagent 18 a lascmating aspect or modgern preparative chemistry since it
opens new perspectives for conducung reactions (e.g., in membrane cch ,r;} and or the recovery and mulnrlg

reductions and cycloaddmons has been dcscrlbcd, there is hardly any prccedem for the use of functlonallzed
polymers in stereoselective protonations!2], a reaction that is of high current interest for the controlled
construction of stereogenic centersl3]. Recently, we have shown that chiral endocyclic keto-enolates can be
protonated with high cis-selectivities under reagent control when chelating proton donors such as salicylates are
used as proton sourcel4.5]. This finding makes the usual trial and error search for stereoselective protonating
agents unneccssary and allows the deliberate use of a certain class of proton sources, €.g. in natural product
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The homopolymer 2a (m = 20, n = 0) was prepared by radicalic polymerization of methyl 5-vinylsalicylate in
the presence of AIBNI6.7], and the statistical copolymers 2b-f (n = 1-9) with a smaller "concentration” of
salicylate units were obtained accordingly by polymerization with various amounts of styrene (yields: 77-94%).
As substrate for the diastereoselective protonation, we chose the chiral enolate 1 which is readily accessible by
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anti-selective 1,4-addition of lithium dimethylcuprate to (R)-carvone in diethyi ether{>], The protonation with
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the diastereoselective protonation of 1 (Table 1).

Ly L - P

are ‘Y owever, e
LICLD &y, IHUWL VLI al\l

n diethy! ether gave
t

r nolvmers 2 in

15 Lol < FLAVRALL IR R 212

i "y'l

Table 1. Diastereoselective protonation of the chiral enolate 1 with polymeric chelating proton donors 23.

Entry  Proton Source nb Eq.c Solvent Ratio 7:8

1 2a 0 9 CHoClp 83:17

2 2b 1 15 CH>Cly 88:12

3 2d 5 5 CHaClp 86: 14

4 2¢ 3 5 EtOAc 83:17

5 Zd 5 5 EtOAc 87:13

6 Ze 7 5 EtOAc 87:13

7 2f 9 5 EtOAc 93 : 7
2 The enolate 1 was prepared by addition of MeyCuli « Lil 1o (R)-carvone in diethy! ether, and this mixture was added at -80°Cto a
urry or solution of the polymer in the pprgpriatc colvcng The p_rcdl_ch ratio was determined by GC 4.5], . b Raiio of styrene to

It turns out that a product ratio of 3 : 4 = 83 : 17 can be reached with homopolymer 2a (entry 1), and the
selectivity could be increased somewhat by using the copolymers 2, but not beyond the value of 88 : 12 found
with a large excess of 2b (entry 2). This result seems to indicate that steric hindrance between neighboring
salicylate moieties disfavors the formation of a chelate complex with the enolate which may be necessary for
obtaining high stereoselectivities{431, This trend was confirmed when ethyl acetate was used as solvent for the
polymeric protonatmg agents (entries 4-7): the product ratio rose steadily from 3 : 4 = 83 :17 with 2c up to

93 7 with Ll 1 e. close io leucs ODIdll’lCCl with monomeric (,ncmung proton 001’101'5' Tt ne pl'()GULI can be separa
ted from the proton source by extraction with an unpolar solvent like pentane or cyclohexane, and repeated use o

the recovered polymers 2 in the protonation of enolate 1 gave consistingly high diastereoselectivities Currenhv,
we are extending this principle to other types of functionalized polymers which shall also be used as stereo-
selective protonating agents
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