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Abstractt The solid phase thesis 
acids Aminoisobptyr’!: acid. T 

of peptides incorporating the stericslly bindered &a-dialltyl amino 
Aib) and tx-Methyl-e (a-MeSer) is IC 

d?. inccn~rated as Lpepade umfs employing standard couplmg reagents an 
rted. These amino aci$s were 

peptules were obtained wtth high 
. 

Considerable attention has been focused on a,a-dialkyl amino acids and their ability to stabilize certain 

backbone conformationsl-5 in peptide analogues. In particular Aminoisobutyric acid (Aib) and 
a-MethylSerine (a-Iv&&r) have been shown to induce a or 310 helices. However due to their steric hindrance 

incorporation into pcptides has been difficult by the conventional stepwise assembly adopted in solution6 or 

solid phase chef&try. Recent methods have shown efficient coupling of Aib or .%&ally hindered amino acids 

in solution.78 From our experience in solid phase chemistry, even when PyBro@. one of the most efficient 

coupling reagent reported was used, sufficiently pure products cannot be obtained. The contaminants being 

deletion peptides due to ine&ient coupling. 
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ppgrvc 1. Dipeptide unit containing C-&rminal c~adialkyl amino acid 

ln this letter we show that Aib and a-Me&@ can be incorporated, as a dipeptide unit10 (Figure 1) into a 

peptide employing the standard protocols in solid phase peptide synthesis to overcome tbe inefficient coupling 

to the N-terminus of a,u-dialkyl amino acid residues. Couplings were carried out in DMP using 2 equiv. of 

dipeptide, 2.1 equiv. of DIPCCll or BOP’I. 2.1 equiv. of HOBtl* and 3.1 equiv. of DIPEAll. Reaction was 
generally complete within 3 hours, w by a negative color test using TNBS~~JZ. Synthesis of peptides 
was performed on Rink13 amide resin (0.62 mmoYg) or the Wang14 msin (1.2 mmol/g) using Na-Fmoc 

protection for amino acids. All sequential additions of single amino acid units M performed under the ssme 

conditions as for the dipeptides and were complete within 30 min. Fmoc de~tection was car&d out in 50% 

piperidioe/DMF (1 x 1 min. lx 5 min). The N-terminus of the completed peptide was acetylated with acetic 

anhydride/pyridine (1:l). The peptide resin was treated with Trifluoroacetic 

4615 



4616 

~id/eth~~~o~~o~l~phenoYwater (16:l:l:l: 1)15 for 1.5 hours at room temperature to give the cxudc 

peptide. The peptides were pmifii by reverse phase HPLC 16 and their MW’s were confii~ by electrospray 

mass specarometry @SMS).(Table) 

~@Jl=iw Fcxpahau @IakaIti*~ 

rOti 

&f+H]+ 1005.67 @bi+2H$“’ 503.42 1004.74 iO.11 1003.10 

lM+Iil+ 1033.68 IM+2Hl2+ 517.48 10328kkO.19 1033.14 

6. Ac-SYQTAMeS~eSNQA-NH2 fM+Hl+ 135270 [M+w12+ 677.20 

7. Ac-VTWeAYDVMeAEYAC%- fM+2Hp 1317.00 IM+3HJ3+ 878.12 

VSY~R-~~2 

135202fo.46 1352.43 1 

2631.6sdoAs 2631.88 

Tabk. ESMS of peptides performed on VC3 BIO-Q mass spectrometer. 
(#) Aminoisobutyric acid is denoted as MeA and c+MethylSerine as MeS. 
(+) The molecular weights were calculated using the average mass of the elements. 

Analysis of all the crude peptides incorpor@ng Aib residues, by HPL@, showed the presence of one major 

peak, with no evidence of deletion peptides caused by in&Went coupling of the dipeptide unit (Figure 2) 

These results illustrate the effectiveness of this method of incorporating sterically hindered amino acids into 

peptides using standard coupling procedures. 

A 

1317.0 
[M+=l z+ 

-2. AChdeHPLCt6ofpeptide7andB.ESMSofp~peptide. 

CJllc: 2631.88. Found 2631.4!5iO.45 



4617 

When a-MeSer was incorporated into the peptide. as a dipeptide unit, the side chain hydroxyl was left 

unprotected. This approach is simpler than the multistep procedure for the protection of the side chain 

hydroxyl of a-Me!3er*‘. The succe&ul synthesis of peptides with no serk side chain protection has also been 

qoxtedl*. Although HPLC (Figure 3) and ESMS (Figure 4) aualysis of the crude samples showed the 

desii peptide as well as a number of peaks that conqxmded to the side chain O-acylation of a-M& these 

acyhtted byproducts were easily hydrolysed with potassium carbonate to give the desired peptide with no 

evidence of degradation. Furthetmore tbece is no evidence of O-N transfer of the branched chain from 

a-MeSer to the N--us. 

Thus the sterically hiadered a,adialkyl amino acids can be incorporated as dipeptide units efficiently under 

the same conditions employed in SFTS. a-Me* incorporation with an unprotected side chain b also feasible 

without serious irreversible side reactions. 

A B 

Figure 3. A. crude HF’L@of peptide 5 showing acylated byproducts (Rt =16-U min). B. Hydrolysis of 
isokted pe& (Rt l&in) to give the desired peptide &=14min) 

677.1 
[M+2H]x+ 

1353.5 
[M+.Hl+ 

Figure 4. ESMS of peptide 5. Calcz 1352.43. found. 1352.02#)_46 
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