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A+zct.: A new synthesis of a-amino-a-hydroxy acid-N-carboxyanhydrides from non-a-amino acid 

precursors is described. 

a-Amino acid-N-carboxyanhydridest. NCAs, are useful as synthetic tools in the chemistry of U- 

amino acids because they offer both amino group protection and carboxylate activation simultaneously. As a 

result, since the first work of L.euchs2 in the early l!XlO’s numerous procedures have been reported to 

synthesize NCAs, all of them involving reaction between an a-amino acid and dehydrating agents, 

particularly phosgene and its synthetic equivalentsf. Recently, we undettook a study on the synthesis of this 

particular class of mixed anhydrides and found that Baeyer-Villiger rearrangement of a-keto P-lactams 

constituted an efficient alternative to the usual Ieuchs procedute4. In this paper we disclose our initial results 

on the application of thii methodology to the synthesis of a-ami&-hydroxy acid-N-a-carboxyanhydrides 

whose significance as building blocks of @-alkylserine derivatives could be easily anticipated. Although now 

there are a number of methods for the synthesis of such a class of a-amino acidss, the key to our approach 

is the diastereoselective cycloaddition reaction of alkoxyketenes to chiral O-protected a-hydroxyaldehyde 

derived iminese. 

As shown in Scheme 1, some representative examples were selected to illustrate the approach. Thus, 

treatment of imines la, lb and lc with benzyloxyacetyl chloride and triethylamine in methylene chloride at 
-78°C to room temperature overnight, led to the formation of &lactams 2a. 2b and 2c in excellent yields. In 

each case, a single diastereomer was detected by 1H NMR analysis of the reaction crudes and the assignation 

of the depicted stereochemistry was effected by analogy with the observed steteochemical outcome in closely 

related reaction&, and also taking into account the coupling constant between the C3 and C4 protons (J = 

5Hz), indicating a cis- relationship. After removal of the benzyloxy group in each compound 2, the resulting 
a-hydroxy Elactam 3 was subjected to oxidation with 905 in DMSO as solvent7 to give the azetidine-2.f 

diones 4 generally as oils. Subsequent Bae.yer-Villiger rearrangement of each a-keto j3-lactam 4 furnished 

the expected NCAs 5a, 5b and Sc in almost quantitative yieldsa. In particular, the NCA Sa, which is the 
activated form of the amino acid @sopropyl serine (3-hydroxyleucine), illustrates the potential significance 

of the methodology presented for the synthesis of amino acid derivatives found in naturally occurring 
peptide antibioticso. A further example which defines the scope of the present fl-lactam-derived NCA 

methodology is exemplified by the formation of the NCA 5d having opposite a-configuration to that of the 

above NCAs 5a-c. Thus, the readily available Bose-Manhas’s @lactam 3&o, easily prepared from the @)- 

glyceraldehyde acetonide imine Id, upon oxidation of the hydroxy group and further Baeyer-Villiger 
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rearrangement of the resulting a-keto &lactam 4d led to the NCA 5d in 85% overall yield from 3d. These 

examples demonstrate that protected a-amino-B-hydroxyacid-derived NCAs with desired L or D 

conEgurations can be obtained from non-a-amino acid precursors. 
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Scheme 1. Reagents and Conditions: i. BnOCH#Xl, NEt3, CH2Cl2, -78°C+r.t.. 20h ii, W-C, 
HCRNH4. MeOH, reflux. iii, DMSO. P205, r.t., 24hr. iv, m-CPBA, CH2C12, -4O“C. 

The potential utility of this method for the synthesis of higher functionalixed NCAs was also 

examined (Scheme 2). For this putpose. we choose to use the p-lactam 8 easily prepared in 70% overall 

yield as single diasteteomer from the imine 611, via cycloaddition and further hydrogenolysis of the 

resulting B-lactam 7 [ [a]# = +30.6 (c = 1.01, CH$12)]. 
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Scheme 2. Reagents and conditions: i. BnOCH$OCl, NEt3, CH2C12, -78”C+r.t, 20h ii, Pd-C, 
HCOzNH4, iPrOH. reflux. iii. NBu4F. THF, r.t.. then, MeZC(OMe)z, 4-MeCeH4SO3H (cat.), CeHe. 
reflux. iv, DMSO, P205,16h. r.t. then m-CPBA. CH2C12. -40°C. v. MeOH, reflux, 2h vi, (+)-MTPA-Cl, 
NEt3. CH2C12, r.t.. 2Sh. 
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Nonetheless, our fmt attempts to oxidize the a-hydroxy blactam 8 into the corresponding a-keto derivative 

were unsuccessful. However, oxidation of 10, easily prepared from 7 in two steps, led to the required a- 

keto plactam. which was then treated with m-CPBA. Finally, the resulting NCA 11 was transfomed into 

the a-athO e&ix 12 [ m.p: 91-g& (heiXaIk$; [a]D25 = -36.3 (c = 0.50, CH2Cl2)] to check its optical 

pIllityt2. 

In summary, the results presented here serve to illustrate that the approach is an alternative to the 

conventional Leuchs procedun?. is very simple in execution and easily extensible to further applications. 
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Rqre=otavite datz of selected cmrpmmds: comwund.ss:. IH-Nh4R (CDCl3) 6 7.50-7.2O(m, SH, worn.); 5.20@, 1H. 
J=l5.6Hz, CHPh); 4.20@, IH, J=15.6Hz, CHPb); 4.10@, IH, J=2.2Hz. HCm); 3,71(dd, lH, J=2.3Hz, J=8.3Hz, 
HCOW; l.Wsep. 1H. CHMe2); 0.94(d, 3H. J=7.9Hs, CH3); 0.92(s, 9H, SiC(CH3)3); O&i(d, 3H, Jd5.7H~. CH3); 

0.0% 3H, C&Si), O.OO(s. 3H. C&Si).Comnound.k:. lH-NMR (CDCl3) S 7.43-7.17(m, 8H. zrom.); 6.80-6.73(m, 
2H. Srom.); 5.08(d. lH, J=l5.9Hz, CHPh); 4.44(d. 1H. J=lS.I)Hz. CHPh); 4.35-4.296, IH, HCOSi); 4.03(d. IH. 
J=1.9Hz, HO: 2.85(dd, lH, J=6.7Hz, J=13.8Hz. CHPh); 2.7O(dd, lH, J=l3.7Hz, CHW); 0.87(s, 9H. SiC(a3h); 

0.05(& 3H. C&Si), -0.03(s, 3H. C&S@ s. Oil; ‘H-NMR (CDCl3) S 7.33-7.3O(m, SH, atom.); 
3.94(d, lH, J=l3.OHz); 3.72b. 3H); 3.66(dd, IH, J=3.OHz, J=6.3Hz); 3.58(d, 1H. Jx13.0Hz); 3.30@, lH, J13.1Hz); 
2.00-~.9o(m., 1H); 0.89(d. 3H. J-6.6Hz); 0.88(s, 9H, ‘Bu); 0.85(d, 3H, J=6.8Hz); 0.03(s, 3H); -0.05(~.3H). 
Comaouad.l&:. Oil; ‘H-NMR (CDCl3) b 7.39-7.08(m. lOH, zrom.); 4254.17 (m, 1H ), 3.97(d, 2H. J=12.8Hz); 
3.67(s, 3Ifk 3.5o(d, 1H. J=12.9Hz); 3.21(d. 1H. J=&.lHz. k12.8Hz); 3.08(d. 1H. Jx2.lHz); 2.75(dd, lH, J=5.3Hz, 
J=l2.8Hz); 0.85& 9H. tBu); -0.03(s, 3H. Me); -0.07(s, 3H, Me).*3C-NMR (CDCl3) 6 174.1; 140.2; 138.2; 129.5; 
128.6; 128.3; 126.9; 126.2; 75.6; 62.3; 52.0; 51.5; 40.5; 25.7; 17.9; -4.6; -6.1. s.Yleld 81%. Oil; 
[a)= D= 4.9 b0.53, CH&); IR(CH2C12) u 3300 (NH), 1740 (GO) cm-l; IH-NMR (CDCl3 S 7.33-7.31(m, 
5H. awn.); 4.36-4.34 (m, 1H ). 4.OO(d. W, J=6.6Hz): 3.98(d. lH, J=l3.4Hz); 3.76(s, 3H); 3.66(d lH, J=13.4Hz); 
3.27(d 1H. J=4.3Hz); 1.39(s, 3H); 1.33(s, 3H).13C-NMR (CDCl3) S 173.3; 139.7; 128.5; 128.4; 127.2; 109.8; 76.4; 
66.4; 61.4; 52.2; 52.1: 26.4; 25.4. Comoound.ZOer.‘gF-NMR (CDC13) 6 107.9(s). s.‘gF-NMR 
(CDU3) 6 107.6(s). Comnound.ll:.l+-NMR (CDC13) S 109.4(s). 
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