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summsry: Asymmetric aldol reaction of a-ketoesters (RCOCCCMe: R = Me, i-Bu, ph) with 
methyl isocyanoacetate or N,N-dimethyl-a-isocyanoacetamide in the presence of 1 molX of a 
chiral (arinoalkyl)ferrocenylphosphine-gold(I) catalyst proceeded with high enantioselectiv- 
ity to give corresponding oxazolines of up to 90% ee, which were converted into optically 
active B-alkyl-b-hydroxyaspartic acid derivatives. 

We have found that the gold(I) complex coordinated with an optically active ferrocenyl- 

phosphine ligand bearing Z-(dialkylamino)ethylanino side chain is an effective catalyst for 

the asymmetric aldol type reaction of a-isocyanocarboxylates (CNCHRCCCMe),1-3 carboxamides 

(cNCH~CORR~),~ and phosphonates (cNcH~P(~)(~R),)~ with aldehydes producing optically active 

oxazolines, and applied the catalytic asymmetric reaction to the synthesis of d-hydroxyami- 

no acids and their derivatives, e. g., fi-alkylserines, 194 a-alkylserines, 3 sphingosines. 2 

and (1-aminoalkyl)phosphonic acids. 5 Here we report the asymmetric synthesis of p-alkyl- 

B-hydroxyaspartic acids’ through the gold(I)-catalyzed asymmetric aldol reaction of a- 

ketoesters with isocyanoacetate and amide. 

Asymmetric aldol reaction of @-ketoesters 2 with methyl isocyanoacetate (3) or N,IV- 

dimethyl-a-isocyanoacetamide (4)' was carried out in essentially the same manner as that of 

aldehydes (Scheme 1). Thus, to a solution of 40.0 mg (0.055 ~mol) of ferrocenylphosphine 

ligand 1, 25.0 mg (0.050 mmol) of [Au(c~c~o-C~H~~NC)~]BF~ , and 0.96 g (9.7 mmol) of methyl 
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isocyanoacetate (3) in 5 mL of dry dichloroaethane was added under nitrogen 1.06 g (10.4 

mmol) of methyl Z-oxopropanoate (aa), and the mixture was stirred at 25 “C for 12 h. Evapo- 

ration of the solvent followed by bulb-to-bulb distillation (ca. 120 ‘C/O.3 mmHg) gave 1.75 

g (90% yield) of 5-nethyl-4,5-dicarboaethoxy-2-oxazoline (5a) which consisted of cis and 

bans isomers in a ratio of 73/27. The isomers were isolated by silica gel column chroma- 

tography (Kusano, CPS-223L-1, ethyl acetate) to give isomerically pure cis5a ([al;’ +153’ 

(c 0.9, THF)) and trans5a ([aID 2o -69.2” (c 1.0, THF)) in 59% and 25% yield (based on 3), 

respectively. The oxazolines were converted into dimethyl 3-methyl-3-hydroxy-Z-benzoyl- 

aminobutanedioate (6a) by treatment with cone HCl in methanol (at 50 ‘C for 1 h) followed by 

N-benzoylation with benzoyl chloride and triethylamine in chloroform. The enantiomeric 

purities of 6a were determined to be 82% ee for erythro isomer and 33% ee for threo isomer 

by HPLC analysis with chiral stationary phase column (Sunitomo Chemical Co., Sumipax OA- 

series, hexane/dichloroethane/ethanol). The cis5a was converted into known (R)-(-)-dimeth- 

yl 3-hydroxy-3-methylbutanedioate (13)8 ([a];’ -23.7” (c 1.1, chloroform)) by a sequence 

of reactions’ including deamination via isonitrile ll,l” which is shown in Scheme 2. l1 It 

follows that (+I-cis5a has the configuration of (45,55). Treatment of (-)-trans5a with 

triethylamine in refluxing benzene for 18 h resulted in the epimerization at C-4 position 

giving (+)-cis5a ([a];’ t57.7” (c 0.8, THF)), together with recovered (-)-trans5a (cis- 

5a/trans5a = l/l), indicating that the configuration of (-)-trans5a is (4&5S). 
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A higher enantio- and cis-selectivity was observed in the reaction of N,i+dimethyl-a- 

isocyanoacetamide (4) with 2a.l’ The oxazoline 78, which was shown by ‘H NMR analysis to be 

formed in a quantitative yield and to consist of cis and bans isomers in a ratio of 88/12, 






