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The diastereoselective alkylation of glycolate oxazolidinones has been demonstrated as a method for the enantioselective preparation of
o-alkoxy carboxylic acid derivatives and selectively protected 1,2-diols. Various protecting groups on the glycolate hydroxyl and multiple
substitution patterns on allylic iodides are tolerated in the alkylation. Yields for the alkylations are typically 70-85% with diastereoselectivities
of >98:2.

The enantioselective construction of chicahydroxy acids glycolate alkylation is an attractive approach because of the
and chiral 1,2-diols has been extensively studied because ofrelative ease of interchanging the alkyl group as well as the
their importance in asymmetric synthestsThe manipulation protecting group on the glycolate hydroxyl. Chiral auxiliaries
of tartaric acid, malic acid, and glycidol for complex attached to the carbonyl, the hydroxyl group, and to both
synthesis supports the utility of these chiral building blotks. have been employed in diastereoselective alkylations of chiral
Various methods including asymmetric dihydroxylatiéns, glycolates®14
asymmetric enolate hydroxylatiohsnd asymmetric glyco- For ongoing studies, we required access to both simple
late alkylation& 14 have been employed for the preparation o-alkoxy carboxylic acid derivatives and more complest'-
of a-hydroxy acids and their derivatives. The asymmetric disubstituted ether derivativés!¢ The asymmetric glycolate
(1) Coppola, G. M.; Schuster, H. Hydroxy Acids in Enantioselect alkylation Oﬁered.an attrgcnve $O|Utlon 0 bOth these needs.'
SynthesisVCH: Weinheim, 1997. As such, we required a highly diastereoselective asymmetric
(2) Hannession, STotal Synthesis of Natural Products. The Chiron  glycolate enolate which allowed for easy interchange of the
Approach Pergamon Press: New York, 1983; Chapter 2. hydroxyl protecting group (P, Scheme 1). The well-

(3) Gao, Y.; Hanson, R. M.; Klunder, J. M.; Soo, Y. K.; Masamune, H.;
Sharpless, K. BJ. Am. Chem. S0d987, 109, 5765-5780. Hanson, R. M.

Chem. Re. 1991, 91, 437-475.
(4) Kolb, H. C.; VanNieuwenhze, M. S.; Sharpless, K.Grem. Re. [ NRMEEEEEE

1994 94, 2483-2547.

(5) Evans, D. A.; Morrissey, M. M.; Dorow, R. L1. Am. Chem. Soc. Scheme 1
1985 107, 4346-4348. NaN(SMeq) o O
(6) Frater, G. Y.; Muller, U.; Gunther, WIetrahedron Lett1981, 22, 3/2
4221-4224. Po\)L )L PO, N)LO
(7) d’Angelo, J.; Pages, O.; Maddaluno, J.; Dumas, F. Revial, G. )_/ THF, -40 t0 45 °C H
Tetrahedron Lett1983 24, 5869-5872. H F:; e~ ] H:
(8) Helmchen, G.; Wierzchowski, Rngew. Chem., Int. Ed. Endl984 ! 2
23, 60-61. 1

(9) Kelly, T. R.; Arvanitis, A.Tetrahedron Lett1984 25, 39—42.
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documented Evans alkylati®hof N-acyl 4-substituted ox-  tion of the products by flash chromatography provided the
azolidinones (R= Bn, CHMe, Scheme 1) seemed a logical alkylated product in 7685% vyield essentially diastereo-
choice. A survey of the literature uncovered only a single, merically pure ¢99:1)2*

fairly complex exampl¥ of a glycolate oxazolidinone As illustrated in Table 1, a wide range of protecting groups
alkylation with methallyl bromidé® This was surprising  (or ethers) is tolerated on the glycolate hydroxyl. Benzyl,
given the extensive application of 4-substituted oxazolidinone p-methoxybenzyl, MOM, allyl, trialkylsilyl, and complex
auxiliaries in asymmetric synthesis.They are readily

available (both commercially and synthetically), easily _
removed, and can be recovered and recycled. We haveTable 1. Asymmetric Glycolate Alkylatior’$

previously reported the use of asymmetric glycolate alkyl-

ations for some specific applicatioffsi®Here, we report on sitd glycolate product 5 yeu(r)
the utility and generality of asymmetric alkylations of sodium o 9 i M
- . . Po\)J\ PN PO N o
enolates of numerous glycolate oxazolidinones with a variety N o 3
of allylic iodides for the preparation af-hydroxy carboxylic H [ "
acids and 1,2-diols with selective protection of the secondary 1 R=CH,Ph P=Bn 75% (»98:2)
alcohol. 2 R=CH.Ph P = E1,Si 73% (>98:2)
A variety of oxazolidinone glycolates can be prepared by 3 R=CHzPh P = +-BUPh;Si 78% (>98:2)
one of three methods: (1) acylation of the auxiliary with 4 R=CH.Ph P=Me 80% (>982)
the appropriate alkoxyacetyl chloride €°PMe, Bn)1721(2) 5 R = CHoPh P=PMB 7% (>962)
one-pot preparation from the alkoxycarboxylic acid through j zfg:iﬂph Efg:FCHCHZ sz gzﬂg
the in situ formation of the mixed pivalic anhydride €P 8 R;CHMZ P;EtSSi 88%(>98}2,
PMB, allyl, complex alkyl¥??3or (3) protection of the parent 9 R = CHMe, P = -BUMe,Si 84% (>98:2)
glycolate oxazolidinone (P= Et3Si, MOM, t-BuMe:Si, 10 R =CHMe, P=Me 41% (>98:2)
t-BuPhSi). The latter method functions well for the prepara- 1 A =CHMe, P =MOM 53% (>982)
tion of less hindered silyl ethers and other acid sensitive o 0 0 i
protecting groups. The parent glycolatevas prepared in B“O\/U\N)ko BniOL" SN0 81%(-98:2)
99% yield by exposure of benzyl eth&® to hydrogen and 12 H)—/ meld A/
Pd(OH) in ethyl acetate. Treatment of oxazolidinone gly- Me™ e Me™ Mo
colate4 with triethylsilyl chloride and imidazole produced
silyl ether5 in 96% yield. The methoxymethyl ether, the 84% (~98:2)
tert-butyldimethylsilyl ether, and theert-butyldiphenylsilyl 3
ether were prepared in a similar manner (Scheme 2).
| 14 5434982)
Scheme 2
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Generation of the sodium enolate of the acyl oxazolidinone
[1.5 equiv of NaN(SiMg),, —78 °C, 30 min] followed by

" . ) . Me H ve. H
addition of 3-5 equiv of the required alkylating agent, and 17 (};LH (\; (P/\LHK HS\
l E)Bn I (E)Bn

warming the reaction mixture te 40 to— 45°C, results in N_ O N_ O  71%(97.3)
. . . . O O

relatively rapid (3 h) alkylation of the enolate with /\g/ l( /<ro( \fo(

excellent diastereoselectivity (generatp6% de). Purifica- Ph | Ph
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(12) Pearson, W. H.; Cheng, M.-@.0Org. Chem1986 51, 3746-3748.

(13) Cardillo, G.; Orena, M.; Romero, M.; Sandri,Ttrahedronl 989 19
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alkyl ethers all function well in this regard. Both relatively
simple (entries £14) and highly complex examples proceed
with similar yields and levels of diastereoselection. One of

the more attractive aspects of this procedure is the ability to

selectively prepare,o’- disubstituted ethers with high levels
of diastereocontrol (entries +7.9).

Several points regarding the procedure are worthy of note.

In our experiencé’ the use of the allylic iodides is essential

since rates of alkylation with allylic bromides are slow and
yields drop substantially due to competitive deacylation of
the enolates. Excess iodide«8 equiv) is also preferred to

the standard Evans hydrolysis procedure with lithium
hydroxide and hydrogen peroxide (Schemé®4).

Scheme 4
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6, P = Bn, PMB 10, P = Bn, PMB

achieve acceptable rates. For most cases, rates are sluggish

at —78 °C and warming the reaction te-40 to —45 °C

appears to be optimal for most examples. The methyl ether

is relatively unstable at -4%C, and the alkylation is better
accomplished at-78 °C. The methyl ether resulted in
substantial deacylation of the auxiliary even-at8 °C and

In summary, the asymmetric glycolate alkylation of
4-substituted oxazolidinones can be used for the enantio-
selective preparation of highly usefudalkoxy acids and 1,2-

produced a somewhat impure product in modest yields diols with the secondary hydroxyl selectively protected after

(entries 4 and 10 The MOM ether (entry 11) and allyl

removal of the auxiliary. Since the asymmetric glycolate

ether (entry 6) showed similar trends, but to a lesser extent.alkylation with allyl iodides results in the production of
Itis also of particular interest that the valine-derived enolates protected homoallylic alcohols, this procedure also compli-

(R = CHMe,) are slightly more reactive and tend to give

ments existing methods for the enantioselective preparation

somewhat improved yields when compared to the phenyl- of homoallylic alcohol$t

alanine-derived (R= CH,Ph) auxiliaries (compare, for
example, entries 1 vs 7 and 2 vs 8). Alkylation with
iodomethylbenzyl ether as the electrophile proceeded
rapidly at— 78 °C (entry 15).

The auxiliary can be reductively removed by simple
exposure to sodium borohydride in THH,O to provide
primary alcohol7 in high yield (Scheme 3} Lithium

Scheme 3
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borohydride was used to reductively remove the auxiliary
in the triethysilyl glycolate alkylation products to avoid silyl
ether migration. Carboxylic acidi0 are available through
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