
Tetrahedron Letters, Vol. 35. No. 51, pp. 96259628, 1994 
Elsevier Science Ud 

Printed in Great Britain 
0040-4039/94 .s7.oo+o.w 

oo40-4039(94)02097-3 

Reaction of Organolead Triacetates with 4-Ethoxycarbonyl-2-methyloxazol-S-one. The 
Synthesis of a-Aryl and a-Vinyl N-Acetylglycine Ethyl Esters and Their Enzymic 

Resolution. 

Jacqueline Morgan and John T. Pinhey* 

*partmerIt of Organic Chemistry, University of Sydney, Sydney 2006, Ausmdia 

Absbuck An effkieot synthesis of the moisture-sensitive compound, 4ethoxycarb~11yl-2-1nethyloxa~ol-5-one, has 
been achieved. This compowd undeqne-s high-yielding aryla~ion and vinytadon at the 4-position with organolead 
triaa%tes to give compounds which in water are conwted to a-aryl and a-vinyl N-acetylglycine ethyl esters. These 
a-substituted glycine. derivatives may be kinekally resolved in very good yield and high enanticmwic excess by 
enzymic hydrolysis of either the ester group or the amide func(ion of the corresponding carboxylic adds. 

The great interest being shown in the development of useful syntheses of a-aryl.‘” a-vinyl” aud u-alk-l- 

ynyil.C’ substituted glycines, compounds of potential therapeutic usefulness, has prompted us to explore their 

synthesis by the use of organolead(IV) triacetates. These compounds have been developed by us’ as unique 

reagents for the arylation, vinylation and akynylation of soft carbon nucleophiles. and we recently reported 

prelimii results of the arylation of 4-ethoxycarbonyl-2-phenyloxazol-5-one by aryllead triacetates.’ These 

high-yielding reactions provide an efficient route to racemic N-benzoyl a-arylglycines (Scheme 1). 
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Scheme 1 Reagents and conditions: i, ArPb(OAc)s; ii, NaOH. EtOH/H20, A; iii, H30+ 

Since the enantioselective hydrolysis of a wide range of N-acetyl u-substituted glycines may be effected 

with acylase 1 enzymes isolated from porcine kidney (PKA) and Aspergillus fungi (AA),“” we explored the 

possibility of extending the method shown in Scheme 1 to produce N-acetylglycine derivatives. We now wish to 

report the synthesis of the required oxazolone, which exists in chloroform/pyridine as the eno13, and its use in 

place of the phenyloxazolone 1 in the sequence depicted in Scheme 1 to give N-acetyl a-arylglycines. 

The route to the 4-methyloxazolone 3 was based on that which we used to obtain the Cphenyl analogue 

in high yie&9 this involved treatment of monoethyl acetamidomalonate 2 with trifluoroacetic anhydride (2.2 mol 
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equiv.1 in ether, fObwed by the slow addition of water (1.1 mol cpoiv.) at 0°C. lk oxazokme 3. which 

precipitated fmm the &her sohition, was obtained in 70.75% yieldn 

l-F 2E1 

MeCONHC 0 
‘CQH Me 

2 3 

R 
IbMONHhHCO~H in 

4 . 

~oxl of the met3yloxazolone 3 with alyllead trimm in chlomfoml/pyridine unckr cxnldihM 

eqhyd for the 2-phenyl &aivati~ l9 resulted iu practically quantitative arylation at the dposition; however, 

the W were again moWtiw3 and were therefore bydrolysed (with decarboxylation) either in dkdi 

to the mrxmic N-acetyl a-arylglycines 5 or in water to the co~~~ponding racemic N-ace&lglycine et&y1 esters 5 

(scbeme2), ~~be~~Tablel,yields~~~~fectedbythenaturpofsnbstituentsinthe~~c 

ring; the pheoyl O=tty I), o~~xyphenyl (entry 2). p-methoxyphenyl Why 3). Z4dimethoxyphenyl (entry 

41, *fluoraphangl (eotry 53. p-fluocophenyl (entry 61. and pttifhu~rotnethyllphenyl (entty 7) ld(IVJ compond 

allgavesindarhighoveaallyieldsofthe mcemic acids da - 4g, nespeetively_ Hydrolysis of the intesmediare 

arylatedo~l~inw~totheco~gestersproceededinsimilarhighyieldas~~forthe 

preparations of the compounds 5a and 56 (entries 1 and 4). 

The method outlkd in Scheme 2 is also applicable to the synthesjs of N-acetyl cAny1glyci.n~~ and thek 

esters. Reaction of the o~azolone 3 with (E)-styryllead viacetate and Q-p-methoxystyrylkad triacctate 

foIlowed by hydrolysis of the viuylated 0xazz~1one.s gave useful yields of N-acetyl~~-(E)+lglyck 4b and its 

ethyl ester derivative 5l1 (ent@ 8). and N-acetyl- a-(E)-p-metboxystyrylglycine ethyl ester Si(entry 9)_ 

As in&a&d ~viously, the overall stmtegy inclucki the kinetic resolution of the cx-substituted N- 

=MgW=sby~=y~l enzymes PICA or AA. Such obvolutions have previously been achieved for tbe a- 

pluz# and a-pmethoxyphany~‘4 derivatives 4a ar~I 4c, and the a-p-hydroxypbenyl derivative~3 however, we 

are unaware of any reports of the ezuymic llesolution of the other acid derivatives of Table 1. Our initial rate 
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2,4dim&oxypheuyl substituted compound 46, and only slightly active towards N-acetyl-a-WBtyrylglyGne Qh. 

1t~RacronrbletoIssumethaflrnmtheinioialratestudies”andthe~~~tresults~(iso1aredyield 

and high 96 ee) far N-a&+-phenylglycine 4a and N-acetyl-a~_9-~uol~~l$~ 4g (see Table 21. 

tk resolution of all a&&c compounds of Table 1. except 4b, 46 and possibly 4h. .sbmlcl be achiewable. 

For the. resolution of the compounds containing an o-methoxyphenyl group or an a-styryl group we 

trrrned to the hydrolysis of the corresponding ethyl esters by the proieolytic enzyme subtilkin Cmisberg. This 

tmqme, which has heen previously used for resolution of a number of N-aceql a-arylglyck e~ters,‘~ gave high 

ykldsandWXygoodenautiomelicexceSes of 11K L-an&lo aci& and Damido esters in the case of N-ace@ -a- 

pheayl&ciue ethyl ester SI. N-a&yl-~2&dimeth0~yphenylglycine ethyl ester 5d and N-acetyl-a-(E)_ 

stycyl~ycine ethyl ester 5h (see Table 2). Thus the procedure ourlimd in Scheme 2 cmupkd with enzyh 

resolution by the acylase PICA or the esterme subtilisin Carl&erg should provide an eflicient route to a wide 

~ofDandLa-~l~~andsomeDandLa-~y~~_ Fmherworkismpiredmdemminec& 

mnge of the latm cornpour& which may be Bccesssed by this method, but the limitations previously qorted for 

the vimylation of &dkuhonyl.s by vinyllead hiacetates* will no doubt apply here &a 

Table 1. Reaction of 4-ethoxycarbcmyl-2-medrylox;lzal-5-o~ 3 with orgauolead b&eta&s followed hy 

IlydIolysis of the csuhstituted oxazolone.4L 

Rpb(oAc)3 MeCONHCH(R~QH 

R= (Ykld 56)’ 

MeCONHCH(R~O.St (Yield %)’ 

4a (93) sa (93) 

4b WI 

4c (861 

4d (82) 5d I-87) 

4e (W 

4f (831 

* (921 

%I WI !jh (42) 

5 (60) 

’ Hydrolyses p&mned as shown in Scheme 2. b New compounds were characterised by analytical and 
spectrnscopic methods. %olatfd yields. 
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Table 2. Enzyrnic resolution of some a-substituted N-acet&lycine.s and their ethyl esters by PKA and 

substilisin carlsberg.“b 

Compound 
. . . d subhhsm Carlshe~ 

Yield of Yield of Yield of Yield of 

L-Amino Acid(%ee) D-Amide Acid(%ee) L-Amid0 Acid(%ee) PAmida Ester(%ee) 

4a 

4g 

Sa 

Sd 

sh 

89 (99) 94 (95) 

86 (94) 100 (95) 

95 (97) loo (91) 

89 (90) 101 (95) 

loo (82) 95 (93) 

o Yields are for isolated material. b Percentage ee was determined by GC on a Chiiil-L-V capillary column 
after derivatisation where necessary, except for compound 5h where a ‘H NMR shift reagent was employed 
’ The method was similar to one previously reported.“ d The method of Berger et crLJa was used. 
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