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Synthesis of a-Amino Acids by Addition of Putative Azido Radicals to a-Methoxy 

Acrylonitriles Derived From Aldehydes and Ketones 
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S-r-y : a-Methoxy acrylonitriles, available from aldehydes and ketone& react with sodium 

azidc in the presence of ceric ammonium nitrate to give azido nitrates; from these compounds, a- 

amino acids arc obtained by sequential treatment with sodium acetate in acetic acid and then 

mcthaIlolic potassium wbonate. followed by hydrogenation. 

Formation of azido nitrates by reaction of olefms with sodium szidc in the presence of ceric ammonium 

nitrate (eq 1) was reported many years ago,* and the process. which is suspected (but not proved) to involve 
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azid0 tis.13 has been used in synthesis,*3 especially in the ma of carbohydrate chemistry (e.g. eq 22”). 

we~herean~~~ofthetechniquetotheconstructionofaminoacids(sche~ 1),4.5 
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a-Oxygenated acrylonitriles 2 were made by standard methods that involve using a Wittig reagent 
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[Ph3P+CH(OMe)CN.Br- / Et3N / CH2C!l#] or a phosphonate [@0)2P(O)CH(OMe)CN / NaH / THP 

(tdrahybduran)7]. S~metbes one or other of the methods was very much better (see Table 1 entries i, iii, and 

iv). We have generally started with aldehydes (1, R 2 = H); however, the sequence can also be used in the 

ketone series (Table 1, entry v). For this pmlknimuy work we restricted our experiments to the 0-methy1 enol 

ethers 2, but corresponding silyl ethers8~g and U-acetates9Ju are related and known compound types that, in 

principle, might be suitable. 

Carbonyl a-Methoxy Azido Amino 
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a Yield from I. b Yield fnxn 2. ’ Yield from 5; use of Pd/UHz, unless otherwise stated. d Material contained 

SW/W% of McOCH$.N. e Use of Ph+C(OMe)CN. f Use of @tO~P(O)CH(OMe)CN/NaH. g Uncomcted 

for fact that 2 mtaincd McOCH~CN. hUBc of Ph3PIH~O. i Contains some ($6 mole%) impurity. j Yield 

notcamctcdforfactthatSwasnotpurt. k6a:6b=1:1.7. %hcncxtstep(reactionwithazi&radical)was 

mlSUECSSfll1. 

The. a-methoxy acrylonitriles 2 reactl1 helow room temperature with sodium axide in the presence of 

ceric ammonium nitrate to form axido nitrates 3. We were unable to purify the latter compounds and so they 

were converted directly into the corresponding acetates 4 by heating (1OO’C) with sodium scetate in acetic acid. 

Mild base hydrolysis (aqueous methanolic potassium carbonate, room te mpemmre) of the Xetates, again without 

purification, gave azido acids 5. Finally, the standard metbodl2 of catalytic hydrogenation served to generate 
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the amino acids (54). 

We routinely transformed the starting acrylonitriles directly to the axido acids, but we sometimes isolated 

the (unstable) intermediates 3 and 4 which, although not pure, did have spectral characteristics (IR, *H NMR, 

l3c NMR) consistent with the proposed structures. 

Most of our results are s . J in the Table. As shown, the axide addition did not work for 

benxaldehyde (entry vii), which was the only example we tried with a conjugated carbonyl group. Steric factors 

donotseemtobeverysignificant(seeentryiii),andarelatedobservationisthat~methodworksinthecaseof 

a ketone (entry v) which, of course, gives an a-aIkylated amino acid. In this particular example we specifically 

wished to &protect the ether oxygen, and this was achieved at the same time as axide reduction, by catalytic 

hydrogenation. Gther more selective methods for axide reduction am available however, and. for generation of 

a-cyclohexyl glycine (entry iv), we also used triphenylphosphine/water.t3 Finally, the synthesis (entry vi) of 

isoleucine (6a) and alloisolencine (6b), which were produced in a ratio of 1: 1.7. shows that the method can 

display appreciable levels of diastemoselectivity even in a minimally biased case. 

All new compounds indicated in Table 1 were fully characterized by spectroscopic methods. 

Acknowledgement is made to the Natural Sciences and Engineering Research Council of Canada and to Merck 

Frosst (Canada) for financial support. 
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