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We wish to report a new general synthesis of a-amino acid orthoesters; the
three-step synthesis involves conversion of a nitrile to an imino ester, conversion of the

latter to an N-chloroimidate (1), and alkoxide treatment of the N-chloroimidate to form the

a-aminoorthoester by mild acid hydrolysis,
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The a~amino acid orthoesters have not been generally available previously. Specific
syntheses have been reported for the cis-phloroglucinol orthoester of glycine (2) and N-

benzyloxycarbonylglycine ethyl orthoester (3).

In Table I are listed examples of a-aminoorthoesters which have been prepared by
this method. The yields in general are good and the product obtained directly is relatively
free of impurities. The reaction has not been successful when carried out on a-disubstituted

acetonitriles (4).

The reaction temperature depends upon the acidity of the a-methylene proton. When
R=CgH;, reaction takes place at room temperature; the completely aliphatic nitriles require

reaction temperatures in the range 60-70°,
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Table 1. a-Aminoorthoesters Prepared from Nitriles
Calc'd. % Found
Yield L
R R! % b. p. Cc H N C H N
H CH,CH, 38 35-37°/0,5 mm | 54.2]10.81 7.91| 54.9 | 11.1 7.47
CH,CH, CH;CH, 67 50°/0,3 mm 58.5{11.3 6.82) 58.4 | 11.45| 7.29
CeHjg CH, 82 70-80°/0.2 mm | 62.5| 8.1} 6.63| 63.4 7.89] 6,62
CH;0CH, | CH;CH, 87 60-70°/0,2 mm | 66.4} 9.15 5.53| 67.0 | 8.53] 5.79
NC(CH,); | CH;CH, 98 75%/0. 2 mm 59,0] 9.90 | 11.47158.8 | 10.3 | 11,66
CH,3 CH;CH, 92 31-32°/0. 45 mm] 56.5]11. 07 7.32| 56.8 | 11.0 | 7.46

In a typical experiment sodium alkoxide solution {about 1. 25 N) in alcohol is added to
an alcohol solution of the N-chloroimidate and the contents heated if necessary for 1-3 hours,
Reaction is indicated by precipitation of sodium chloride. The contents are poured into water
and extracted with methylene chloride. The a-aminoorthoester is obtained as a residue after
solvent removal. Purification if necessary, can be effected by distillation at reduced pressure.
The a-aminoorthoester is readily converted to an a-amino acid ester by shaking a CH,Cl,

solution with a 10% aqueous acid solution,

Product identifications are based upon infrared and proton NMR spectra as well as
elemental analyses and conversion to known a-amino acid esters. The infrared spectra all
exhibited very strong ether-type absorptions near 1065 cm"!; the NH, characteristically
absorbed weakly at 3350 and 1600 c¢m” !, The strong (three identical) alkoxy proton NMR
patterns were apparent in all products. The rest of the proton spectra were consistent with

assigned structures.

The reaction mechanism is apparently closely related to that of the Neber reaction,

and can be written as follows:
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Removal of the a proton by alkoxide forms a resonance stabilized carbanion which
reacts by chloride displacement and ring closure to the 2-alkoxyazirine (5) intermediate.
Under the basic reaction conditions, the 2-alkoxyazirine probably adds a mole of alcohol to
give the intermediate 2, 2-dialkoxyaziridine, which undergoes ring opening (6) and addition of

another mole of alcohol to produce the a-aminoorthoester.

Earlier Baumgarten and co-workers (7) observed the conversion of N-chloroimidates
to a-amino esters; however, their acid work-up procedure precluded isolation of the

a-aminoorthoester,

The a-aminoorthoesters provide new and chemically reactive amino acid derivatives

which may prove useful in peptide syntheses or as versatile organic intermediates.,
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