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Summary: Reaction of methyl N-benzoyl-2-bromoglycinate with ammonia yields trimethyl 2,2",2"- 
nitrilotris[2-(benzoylamino)acetate] in form of two diastereomers 2a and 2b, which can be separated 
by recrystallization. The RRR/SSS-compound 2b is used as a template for the synthesis of C~- 
symmetric peptide derivatives in which three peptide chains are closely aligned in a parallel fashion. 
The stereochemistry of the new compounds has been determined by X-ray structure analyses. 

The reaction of electrophilic glycine equivalents with nucleophiles is a versatile method for the synthesis of 

c~-amino acids ~ and modified peptide derivatives. 2 In this communication we describe the application of this 

technique for the construction of novel peptide derivatives with C~-point-group symmetry. 

Reaction of methyl N-benzoyl-2-bromoglycinate (1) 3 with ammonia yields trimethyl 2,2",2"-nitrilotris[2- 

(benzoylamino)acetate] 4 as a 6:1 mixture of the diastereomers 2a and 2b 5, which can be easily separated by 

fractional crystallization from methanol on a 30 g scale. Their stereochemistry follows from the X-ray crystal 

structures depicted in Fig. 1. 6 In the symmetrical isomer 2b, the three c(-substituted glycine residues are of the 

same absolute configuration and arranged parallel, whereas in 2a one of the residues is of opposite 

configuration and aligned antiparallel to the others. Each conformation is stabilized by intramolecular hydrogen 

bonds between the benzoylamino groups. 
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Fig. 1. X-ray crystal structures of stereoisomers 2a and 2b 

On hydrolysis with lithium hydroxide in methanol-water 7 the symmetrical stereoisomer 2b yields the 

corresponding tricarboxylic acid 3b 8 in 92% yield, whereas isomer 2a gives 66% of the tmsymmetrical 

tricarboxylic acid 3a 9 and 33% of 3b. Since both acids can be readily separated by fractional crystallization, the 

symmetrical triacid 3b is available in larger quantities. 

The racemic triacid 3b is an interesting template for the synthesis of compounds in which three parallel 

peptide chains are closely aligned together.~C' Thus, the pseudo-hexapeptides 4a-d were obtained by coupling 

rac-3b with L-a-amino acid methyl esters by the EDC-HOBt method [EDC = N-(3-dimethylaminopropyl)-N'- 

ethylcarbodiimide]. ~j The resulting 

configuration at the template unit. 

peptides 4a-4d are 1:1 mixtures of stereoisomers varying in their 
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4a H 81 
4b CH3 75 
4e CH(CH3h 80 
4d CH2OH 72 

*1:1 mixture of diastereomers 

3b (RRR/SSS) 4a-d 

In all cases the (2S,2 'S,2"S) and (2R,2'R,2"R)-compounds can be separated by fractional crystallization 

from methanol. Interestingly, the glycyl derivative 4a crystallizes as a conglomerate which allows the optical 

resolution of this compotmd by sorting out the enantiomorphic crystals. Due to the interaction of the three 

helically an'anged benzoylamino groups, these enantiomers exhibit characteristic couplets in their CD spectra 

(Fig. 2).~2 The result of  the X-ray structure determination of the RRR-enantiomer of 4a is depicted in Fig. 3. t~ 
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Fig. 2. CD spectra of the RRR- (--)and SSS-  (-  - - )  
enantiomers ofpseudo-hexapeptide 4a in CH3CN 
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Fig. 3. X-ray crystal structure of(RRR)-4a 

The absolute configuration of this compound follows from the close correspondence of its CD spectrum 

with that of pseudo-nonapeptide 5 (Fig. 4). Since the RRR-configuration of the 2,2',2~-nitrilotris[2 - 

(benzoylamino)acetyl] unit in 5 is known from the X-ray crystal structure given in Fig. 4, TM the glycine 

derivative depicted in Fig. 3 must have the same absolute configuration. Peptide 5 was obtained in 75% yield by 

EDC-HOBt coupling of 3b with H-Gly-Leu-OMe followed by separation of the diastereomers by fractional 

crystallization./5 According to the X-ray structure determination, the three peptide chains in 5 adopt a C3- 

symmetrical right-handed helical structure stabilized by six interstrand hydrogen bonds. 
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Fig. 4. X-ray crystal structure ofpseudo-nonapeptide 5 

The synthesis of longer peptides of this type and their conversion into capped compounds and metal 

complexes is under active investigation. 
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