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Abstract: A combinatorial peptidomimetic library containing diversified a- 

methylated amino acids was generated by the Ugi four component condensation (4cc) 

reaction from acids, amines. isocyanides and ketones in both solution and solid 

phase synthetic procedures. This one-pot methodology overall gave fair to good 

yields, which compare well with multi-step syntheses. 0 19% Elsevier Science Ltd. All rights reserved 

Peptidomimetics have become immensely important for new drug discovery since peptides are essential 

to virtually every biochemical process. Most processes are initiated by the binding of a peptide to a protein, 

During such binding, peptides adopt a specific conformation (bioactive conformation). Thus, in drug 

discovery studies to obtain highly active and selective compounds, conformational constraints that mimic the 

bioactive conformation as closely as possible have been adopted. Many of the resulting constrained 

peptidomimetics have demonstrated higher bioactivity and selectivity than their parent peptides. Moreover, 

in many cases, these peptidomimetic compounds have shown pharmacodynamic properties superior to natural 

peptides, including good oral bioavailability and long duration of action.’ 

Various constrained amino acids have been incorporated into many peptides as constraints to stabilize 

desired conformations. Among them, the o-methylated amino acid’ is well known to stabilize p-turn or 3rO- 

helix in tripeptides and longer peptides. Such secondary structures are very often found in the bioactive 

conformations of various peptides. Thus, peptidomimetic libraries containing a-methylated amino acids such 

as 1 are useful in accelerating drug lead generation,’ 

However, several difficulties can be anticipated in the construction of peptidomimetic libraries from CL- 

methylated amino acids using conventional peptide coupling methods. For example, only a limited number of 

cr-methylated amino acids are commercially available and the synthesis of a-methylated amino acids requires 

several steps reducing the ease of diversification of the sidechain 

Thus, this paper describes the preparation of a peptidomimetic library containing diversified a- 

methylated amino acid using the Ugi 4-component condensation (4CC) reaction in solution and solid phase 
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(Scheme l).4 Up to now, this reaction with ketones was difftcult compared to that of aldehyde on solid 

phase and solution phase synthesis.“.4b From this method, the desired peptidomimetics were obtained in a 

one-pot synthesis. Using various methyl ketone derivatives (Rs), diverse a-methylated amino acid moieties 

were produced. In addition, the resulting petidomimetics can be elongated by the introduction of 
appropriately protected amino acids in the Rt component and protected carboxylic acids in the isocyanide & 

component. 

(1) R,COOH + R2NH2 + j 
MeOH 

R3 

+ CN-R, 

x-L 

(2) R,COOH + @--NH;! + j_ + CN-R4 
;.KK~:” /“1 

R3 2)lO%TFAin 
CH2C12 

Scheme 1. Synthesis of peptidomimetic library containing a-methylated amino acids 

in solution (a) and on solid phase (b) 

The general experimental procedure is as follows: i) in; carboxylic acid (1.0 eq), amine 

(1 .O eq), ketone (1 .O eq) and isocyanide (I .O eq)’ in methanol were stirred for 1 day at room temperature. The 

solvent was then removed under vacuum followed by acid workup to remove unreacted amine and base 

workup to remove the unreacted acid which was performed in an ependorf tube. Generally, good purity 

(average 92%) and 60-70% yields were obtained. ii) on; commercially available Rink amide resin6 

was treated with 20% piperidine in DMF for 1 hour to remove the Fmoc protecting group. Excess DMF was 

removed by tilteration and the resin was rinsed with CHzClz and methanol several times. The treated resin (1 .O 

eq), acid (3.5 eq), ketone (3.5 eq) and isocyanide (3.5 eq) were added in CHzClz and methanol (4: 1 v/v) at 

room temperature in a 96 well plate. The reaction mixture was stirred for 1 day at room temperature then 

excess solvent and reagents were removed by filtering and rinsing with CH&12 and methanol several times. 

The dried resin was treated with 10% TFA in CHzC12 to deblock the resin. After evaporation of solvent, the 

desired product was given in 30-40% yield. 

In the solid phase method, the products were cleaved from the resin by treatment with 10% TFA in 

DCM, concentrated and then analyzed by LC and MS. The chromatographed products were analyzed again by 

LC and ‘H NMR to confirm structure and purity (average 51%). In the solution method, the desired products 

were treated using the above mentioned general procedure and obtained in 60 % to 70 % yields. Although the 

yields were a little low on solid (average 40%) and fair in solution (average 66%) these yields are good when 

compared to the overall yields of multi-step syntheses.* The isolated yields of the members of the 

peptidomimetic library are shown in Table 1. Even with bulky acid and amine residues for Ri and R2 the 

procedure worked satisfactorily. 
In conclusion, an efficient and general method has been demonstrated for the synthesis of 150 

peptidomimetic libraries containing diversified a-methylated amino acids using a Rink amide linker through a 

one-step Ugi 4- component condensation reaction on solid and in solution. Although the construction of a- 

methylated peptidomimetics is difficult, this methodology resulted in good to fair yields. 
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Table 1. Representative members of the peptidomimetic library prepared using 

the Ugi 4-component condensation reaction 

RI R2 R3 R4 
Combi- 
nation 

Method Y ielda 

Cxllxlxa a 70 

Dxlllxlxa b 41 

Dxlllxl@ b 43 

Exlllxlx~ b 37 

Exlllx2x~ b 35 

0) 

H2N 

OMe Exlllxlx~ b 41 

ExlIlx5xp b 37 

Exlllx3x~ b 31 

Exlllx6xp b 39 

(6) 
Method. a: solution phase synthesis. b: solid phase synthesis. “isolated yields were based on the support- 

bound. “obtained from AxIIxlxa combination in solution phase and then removing the diphenylmethyl 

protecting group by treatment with TFA. 
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