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Absbuct.: A new synthesis of a$-diamino-yhydroxyacids through optically pure non-naturally available 

amino acid-derived N-carboxyanhydrides (NCAs) is described. 

In the preceding paper we have described a new approach to a-amino-B-hydroxyacid N- 

carboxyanhydrides from p-lactam frameworks generated via cycloaddition reactionl. It seemed obvious to 

us that repetition of this process starting from a-amino-B-hydroxy acids, produced by this NCA 

methodology, should render substituted &lactams with predictable stereochemistry as precursors of a$- 

diamino-y-hydroxyacid N-carboxyanhydrides. In particular, a new route to guanidino amino acid 

derivatives, as found in streptothricin and capreomycin type antibiotics, could be easily envisagedz. 
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x: OH R1: H Streptolidine Cy*(R) Capreomycldine 

X: NHR R1: Me Cy^(R or S) 

To explore the viability of the approach, the a-aminoester la, obtained as previously describedl, was 

first transformed into the imine 2a, via the corresponding N-Boc -a-aminoaldehyde, and this subjected to 

treatment with benxyloxyacetyl chloride and triethylamine in methylene chloride overnight under established 

conditions3. The resulting B-lactam 3n was then converted in the usual way into the hydroxy derivative 4a 

[m-p.: 203-205°C (MeOH), [cX]D25 = -44.0 (c = 1.03, CH2Cl2)] in 72% overall yield from 2a. In a similar 

way, p-lactams 3b [viscous oil, [CC]D 25 = -19.20 (c = 1.16. CH$l2)] and 3c [m.p.: 4446°C (Hexane- 

AcOEt), [CZ]D~~ = -11.8 (c = 1.00, CH$Zl2)] obtained from the corresponding imines 2b and 2c. were 

converted into 4b [73% yield, m.p.: 53-55°C (Hexane-AcOEt), [c+.$ = -30.4 (c = 0.82, CH2C12)] and 4c 

[80% overall yield, m-p.: 6567°C (Hexane-AcOEt). [a]D 25 = -3.8 (c = 1.01, CH$l2)] respectively. To 

determine univocally the stereochemical course of these reactions, p-lactams 10 and 11. whose absolute 

stereochemistries had previously been establisheds, were transformed into 4b and 4c respectively and the 

absolute stereochemistry of 4a was assigned by analogy. 
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Scheme 1. Reagents and Conditions: i. DIBAL, toluene. -78X ii, PhCHgNH2. CH2C12. MgS04. 

0°C. 4h iii, BnOCH$ZOCl. NEt3, CH2Cl2, -78°C + r.t.. 20-24h iv. HCaNH4. W-C. MeOH, reflux. 

v. DMSO, P205. r-t., 24hr. vi, m-CPBA, CH2C12. -4OT, vii, MeOH. reflux. viii. (+)-MTPA-Cl, NE& 

CH$12. 

Finally, each compound 4 was oxidized to the corresponding a-keto p-lactam 5 and the resulting 

crude compound subjected to Baeyer-Villiger rearrangement to furnish the expected NCAs 6n, 6b and 6c. 

Although practically pure. NCAs could be obtained by trituration of the crude compounds with diethyl ether 

or mixtures of diethyl ether and hexane, this procedure resulted in a somewhat lower yield of the desired 

compounds. Therefore, at this stage, each crude NCA was submitted to methanolysis to give the 

corresponding methyl esters 7a. 7b and 7c in 88%. 77% and 71% overall yields, respectively. Further 

exposure of these compounds to hydrogenolysis afforded the corresponding free a-amino esters 8 in 858, 

83% and 87% yields respectively, which were acylated using (+)-MTPA acid chloride in the presence of 

triethylamine4. Subsequent analysis of the resulting (+)-MTPA amide derivatives 9 provided the overall 

diastemometic pudty for Blactam formation and derivatization sequencess. 

I, ~Boc);zO, C&Cl2 
Y 3b,c 

ii, ‘BuPh2SICI, ImH, DMF 

-10 R:H 
11 R:Me 

From these representative examples it was clear that a wide variety of differentially protected 

polyfunctional NCAs whose preparation by the standard Leuchs procedure would be troublesome, might be 

easily obtained via this approach. As it is evident, the method is also convenient for the synthesis of non- 
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functionalyxed a$-diaminoacid-N-carboxyanhydrides by simply choosing the corresponding natural as 

well as non-natural R or S u-amino acid starting ma&al. For instance, Scheme 2. (R)_phrnylalank methyl 

ester was converted in the usual way into the corresponding N-(Boc)-a-amino imine and this subjected to 

treatment with benxyloxyacetyl chloride and uiethylamine3. followed by removal of the benxyloxy group in 

the resulting cycloadduct 

Iii (=%) 

- iv (88%) 

12 13 .14 
Scheme 2. Reagents and Conditions: i. DMSO, P205. r.t, 24hr. ii, m-CPBA, CH2C12. -4OOC. iii. 

(Skleucine methyl ester. CH2Cl2, r.t. iv. HC@NIQ. W-C, MeGH. reflux. 

The a-hydroxy ~lactam 12 [m.p: 248-249°C (THPMeGH). [a]D25 = +2&O (c = 0.5, DMSO)] was 

then oxidized to tbc a-keto fQu&un and the crude compound treated with m-CPBA in methylene chloride to 

give the NCA 13 in 72% overall yield from 12. Subsequent treatment of this NCA compound with (S)- 

leucine methyl ester led to the dipeptide (2S3S)-14, the protected form of aminodeoxybestatin6. an AI-M 

inhibitor equipotent to the known bestatin7. In addition, the 13C-NMR and HPLC analysis of the dipeptidc 

product did not reveal either diastcteomeric cmsscontaminants or detectable cpimerixations.Rcmarkably, the 

present method allows the synthesis of (R>a-aminoacid-N-carboxyanhydrides from (Q-a-amino acids and 

vice versa. with complete predictable stemochemical control and optical purity. This aspect constitutes a 

further important, and essential feature of the approach as compared with the traditional Leuchs ptocedum. 
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