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Abstcack A jle.uble and high yield synthesis of &amino-bketo esters has been developed via acylation qf the ketimine 
derivatives of a-amino esters. These a-amino-/&to-esters were acylated with chiral amino acid derivatives in 36-9S% yields. 

Synthesis and incorporation of novel conformationally constrained dipeptide mimeticsr is an active area of 

research in the design and synthesis of biologically useful peptide analogs. We have explored the synthesis and 

biological effects of novel, conformationally constrained dipeptide mimetics, 1. in which the carbonyl group of 

residue ‘II’ and N, Ca and Cg of residue ‘n+l’ are fotmally represented in a 5-membered heterocycle. Fig. 1. 

OUT synthetic strategy, as shown in scheme (I). required an efticient method for the preparation of the key 

intermediate a-amino~keto-esters 2. A search of the literature revealed that a-amino-gketo-esters such as 2 

were prepared rather laboriously via hydrolysis of oxazoles following the method of Suzuki et&* This method 

gives reasonable yields of a-amino-B-k&-esters when R* is an aromatic group (R* = ph. 2a, 90%); however, 

yields suffer dramatically when R* is an aliphatic group (R * = iPr. 2b, 13-M%). Themfore. we have developed 

an efficient, “one pot”, high-yield synthesis of a-amino-p-keto-esters 2 by acylation of the anion of the a- 

amino-ester Schiff base 6. Here we wish to report this general and practical method for the preparation and 

subsequent acylation of a-amino-bketo-esters 2. 
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Alkylation of the Schiff base of an cc-amino-ester, either via a pre-formed anion3 or under phase transfer 

conditions,4 has been shown to provide good to excellent yields of the a-alkyl ammo acids. However, the 

acylation of these anions has not been reported. We have found that this acylation was best accomplished by 

addition of the potassium salt of Schiff base S to a pm-cooled solution of an acyl chloride at -78oC followed by 

in-situ hydrolysis of the Miff base with aqueous hydrochloric acid. After removal of solvents at 3ooC under 

reduced pressure, benxophenone could be extracted with ether and the hydrochloride salts of the a-amino-p- 

keto-ester 2am isolated as crystalhne solids, generally from methanol/ether or tetrahydrofuran/ether.e 

The Schiff base k derived 6om diihenylkemmne and glycine n~&yl esters consistently gave better yields 

of & compared with a similar acylation reaction with the Schiff base 4 [see entries 1 vs. 2, Table 11. The 

inverse addition of the anion consistently produced better yields. 
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(Note: -AA- rqmwents an a-amino acid residue) 

As shown in Table 1, one could obtain good to excellent yields of the ketone 2, bearing a wide variety of 

substituents at Rg, including aliphatic, aromatic (entries 2, 5 and 6). heteroaromatic (entry 7), as well as 

substituents containing heteroatoms (entry 16). Our method is not sensitive to steric bulk in the acylating agent, 

as is evident from entries 8 to 11 in Table 1. One can also carry out the acylation reaction using more complex 

acylating agents: for example, ketones S ,P and M were prepared in overall excellent yields. 
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Table (1). &&& of mAmino_BKetoEsters9 

Entry No. compd No. R2 
. . . 

Yii%) 1JI 
1 Ir Ph 

. . . 
32 ‘U 

2 2a Ph 95 
3 i-R 95 
4 E Bn 86 
5 

E 
l-Naphthyl 46 

6 2-Naphthyl 91 

7 11 3-Pydinyl (iv) 
8 eat-Bu 95 
9 

E 
a-Me. cyckdkxyl 63 

10 
11 : c?EFz&z 

56 
58 

12 2k cycbPentyl 71 
13 
14 

E cYbH=Yl 93 
wbtleptyl 45 

15 54 
16 

: zf$g 
57 

(i) Yiklsaremtoptimi7.edmduclIzpmalforiroktsdpoduco;(ii) sdliffbmep 
wasosedexce@lixmhy(l):(iii) SdSfbme~wuwed;(iv) Themxkprodactwoused 
directlyforthcnextstep(raentry6inT~le2). 

Table (2). m * -9 

Entry No. CamdNo. 
I 
2 
3 
4 E 
5 
6 
7 
8 
9 
10 

11 zk 

12 13 k! 

14 15 e 

16 17 2 
I8 
19 
20 
21 
22 
23 

R3OCO-AA-C0 
(S) z-Pbc 

(S) Boc-phe 
(S) z-phe 

(S) Bocme 
(S) Boc-Phe 
(S) Bowhe 

(S) z-phe 
(S) z-phe 
(S) z-phe 
(S) z-Phe 

(S) Z-Phe 
(S) ~Hiso- 

(S) z-Sal*) 
(S) ZhPhe’” 

(S) &TIP 
(ILS) Z-a-AuYwycYl 

(R,S) Z-fbNal ‘” 

Yi %Ef ” 
(S) z-Me.1 
6) Z-Phe 

6) Z-TvtBn) 
(9 ZlWJn) 

R2 
Ph 
Me 
Bn 

LNaphthyl 
2-N@hthyl 
3-Pyridinyl 

iPr 
tUt-BU 

zzz)2 
cY_Yl 

” 
I 

” 

CyC~htpryl 
CH(CHZCH3h 

CH2SCH3 

Yield (%) i 
71 
78 
64 
80 
87 
37 ii 

74 
95 
83 
97 
82 
73 
95 
36 
82 
76 
63 
42 
90 
67 
69 
56 
58 

(i) Yields nr not optimbd and am shown for isolated pmducIs; (ii) Yield based on niwtimyl 
chloride (i.e. for two steps); (ii) homophemylalmyl; (iv) bmphthylalanyl; (v) 4-pyridyldmyl 
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The u-amino group of the ketn ester 2 could be readily protected by acylation with di-tert-butyldicarbonate 

or benzyl chloroformate, affording BOC and 2 protected amino ketones, respectively.7 However, efficient 

acylation with an activated amino acid derivative could only be achieved under very strict reaction conditions. 

BOC- or Z- protected amino acid was activated as the mixed anhydride using isobutyl chloroformate at -20X! , to 

which the hydrochloride salt 28s~. as a solid, or in a solution of DMF, was added followed by addition of an 

equimolar amount of tertiary base, EtSN. This procedure gave the &oxo-dipeptide derivatives8 &B, in good 

to excellent yields Fable 21. 
All of the box0 dipeptides 2 exist as the keto form in non-polar solvents (lo- and 13C-NMB in CDC13). 

Method for the transformation of the ~oxo-dipeptide intermediites Z to the dipeptide mimetics 1 will be reported 

elsewhere. 
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