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Abstract: Ethyl tributylstannylacetate was reacted with (R)-2-aryl or alkyl-1,3-
oxazolidines 6 under very specific (ZnCl,/Et,0-BF 3, 0.5 equiv each) Lewis Acid catalyzed
conditions to yield (IR, 1°R)-N-2°-hydroxy-1’-phenylethyl-1-aryl or alkyl-2-
carboethoxyethylamine 8 in 91-99% de. The amino alcohol products 8 were converted to
aromatic and aliphatic B-amino esters 9, useful precursors to B-lactams.

Chiral $-amino acids are highly important intermediates in certain very attractive syntheses of
B-lactam derivatives.! As a consequence, several varied approaches have been reported for their
synthesis.2~4 One of these approaches, employed principally by Kunz,< is based on a
diastereoselective addition of allylsilane to carbohydrate derived Schiff bases followed by oxidative
cleavage of the protected amino olefin (eq 1).
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Our entry into this area relied on the more efficiently prepared chiral 2-aryl-1,3-oxazolidine 4 as
a substrate in an allyl organocerium stereoselective addition reaction (~88% de). The resulting amino
alcohol product 5 was subsequently oxidized upon treatment with lead tetraacetate to yield
homoallyamine 2 (R = H, eq 2).5b
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Since that initial report, we have investigated means to further increase the efficiency of this
approach, without using protecting groups. We now report that the highly stable ethyl
tributylstannylacetate (7)® adds directly to oxazolidine 67 under Lewis acid catalyzed conditions with
remarkable stereocontrol, despite the prolonged reaction conditions (Table I and eq 3).
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Table 1 presents the results of the addition of ethyl tributylstannylacetate (7) to oxazolidines
6a-f yielding amino alcohols 8a-f. Reaction of 6a with 7 in the presence of ZnCl, in refluxing THF
resulted in only a 39% crude yield of 8a after a 100 h reflux, but at the same time providing a 98:2
ratio of diastereomeric amino alcohols. Using boron triflucride etherate as a catalyst on the same
substrate accelerated the rate of addition, albeit at the expense of stereoselectivity (entry 2). We also
employed a variety of other Lewis acid catalysts (Table I) but none were as effective as either ZnCl,
or Et,O-BF;. Further reasoning that ZnCl, was acting primarily as a chelator that would restrict
flexibility in a transition state similar to (A) and Et)O-BF; was most probably activating 7 by
complexation with the ester carbonyl,? we used combinations of these two catalysts. The 0.5 equiv of
each of the Lewis acids, ZnCl, and Et,O-BF;, represents our best found combination to obtain both
good chemical yields and high diastereofacial selectivity (entries 8-13),10

Equation 4 with its transition state (A) appears to best depict our experimental observations
which are similar to our earlier reports.5!1 Namely, the nucleophilic acetate adds across the re face of
the imino/oxazolidine moiety, opposite the (R)-phenyl of the auxiliary. This highly selective and
efficient synthesis of B-amino esters is applicable for synthesizing both antipodal isomers of aliphatic
and aromatic derivatives.!2 A method was developed to oxidatively cleave the auxiliary in
consistently high yields that uses an improved version of the Pb(OAc), conditions reported earlier.5
This method is applicable to both aliphatic and aromatic compounds (Table I). Experimental details
for the oxidative cleavage will be reported elsewhere. !4
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A Possible Transition State
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Table I. Lewis Acid Catalyzed Addition of Ethyl Tributylstannylacetate (7)
to 2-Substituted-4-phenyl-1,3-oxazolidines 6a—f and Conversion of 8a,c,e to 9a,c,e.

Entry Substrate Lewis Acid® Rxn Time (h)® Yield°8 (%) de,% Yield®9 (%) ee, %

1 6a ZnCl, 100 39d 96
2 6a Et,0-BF, 6 g2d 28
3 6a Ti(OPr),Cl 48° 434£ -
4 6a TiCl, 158 43 40
5 6a Sn(OTf), 720 53 70
6 6c ZnCl, 72 214 96
7 6c Et,0-BF, 72 684 27
8 6al®  ZnCl,/Et,0-BF, 66 7 92 86 91
9 6b  ZnCl/Et,0-BF, 192 58 92
10 6c  ZnCl,/EL,0-BF, 96 67 91 87 95
11 6d  ZnCl/E,,0-BF, 144 60 99
12 6e  ZnCl,/E,0-BF, 72 33 94 73 94
13 6f  ZnCl,/Et,0-BF, 264 43 96

3 Entries 1-7 (1 equiv), 8-13 (0.5 equiv of each).  Refluxing THF except where noted.
¢ Isolated yield after flash chromatography except when indicated. 9 Crude yield. © Reflux in
CH,Cl,. f Mixture of i-propyl and ethyl esters. 8 In CH,Cl, (-78 °C - r1). b In THF at rt.
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