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THE ROLE OF PEPTIDE BOND IN CHEMOTACTIC 
FOR-MET-LEU-PHE-OME FOCUSED BY DEPSIPEPTIDE ANALOGS 

Cl. Ca~~~onia*, G.Ve~~ia, A.Sca~n* and SSpisanih 

Abstract: The formyl tridepsipeptides HCO-Met-YICOQLeu-Phe-OMe 3, WCO-Met-YtCWlAib-Phe-OMe 4 
and HCO-Met-~u-ur[CoolPhe-NHBzl 5 were synthesized in order to investigate the biological consequences 
arising from introduction of an ester bond at various positions in the chemotactic tripeptides. While analogs 3 
and 4 were found lacking in biological activity, stressing an essential role for peptidc bond at position 2, 
compound 5 showed to mtain activity. 

Chemotactic agents induce auctions cell migration along a con~en~tion gradient and are responsible for the 

accumulation of neutrophils in inflammation sites. Among chemotactic substances, HCO-Met-Leu-Phe-OH 

(fMLP) is the prototype of small peptides coming from different sources, including bacteria and mast cellsl, 

which stimulate a wide range of biological functions including chemotaxis, lysosomal enzyme release and 

oxygen radical generation2. Moreover, both fMLP analogs, HCO-Met-Leu-Phe-OMe3 1 and HCOMet-Aib- 

Phe-OMe 2, were reported to retain b~olo~c~ activity on bud and/or rabbit neu~p~~. 

A great number of studies5 stressed the importance of (a) the formyl group, (b) the methiouine at position 1, and 

(c) the phenyI~anine at position 3, which all play a crucial role in both ~cognition and activation of the 

chemotactic receptor; the majority of present efforts are aimed at finding substitutions that can improve biological 

activity. In addition, conformationally restricted tripeptides have been synthesized6 in which Leu residue at 

position 2 is substimted with bulky and/or Cap opiate residues, in order to determine the ~~o~ad~ 

that can best interact with the specific receptor. 

In order to better understand the role played by the peptide bond in the socks-acdvity relationship, we 

synthesized the tridepsipeptides HCO-Met-YICOolLeu-Phe-OMe 3, HCO-Met-tu[Cm]Aib-Phe-OMe 4 and 

HCO-Met-Leu-UI[COO]Phe-NHBzl 5, in which au amide linkage is replaced in two different positions with an 

ester bond. In the synthesis of 5 we chose the NH-3~1 derivative because only in the presence of a protic amide8 

the condensing agent AgzO lab&es the C-R bond. 

The analog 3 of the biologically active compounds 1 as the prototype of classic chemotactic peptides, and the 

analog 4 of the compound 2 as the prototype of C&or dialkylated chemotactic peptides, do not possess the NH 

group at position 2. As this group in the active compounds does not seem generally involved as proton donor in 

an intramolecular hydrogen bond and considering the very low chemotactic activity of HCO-Met-Pro-Phe-OMe7 

lacking io amide proton, this could suggest that the introduction of the ester group, which is merely a hydrogen 

bond acceptor, in compounds 3 and 4 may cause changes in biological activity evidencing the essential role of 

NH at position 2. 

In this paper we describe the synthesis and the results of biological tests, i.e. chemotaxis, lysozyme release and 

superoxide anion production of compounds 3,4 and 5. The biological data were compared with those of the 

parent compound 1. 
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The ester linkage of compounds 3 and 4 is obtained by coupling the pertinent “bromodipeptides” 

BrCH(CH2CH(CH3)2)CO-PheOMe and BrC(CHg)2CO-PheOMe with the N-formyl-L-methionine, using 

condensing agent Ag20 at room temperature in anhydrous CH3CN, following a very useful methodology which 

we set up in our laboratorya. Analogous methodology allowed the synthesis of compound 5. 
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Formyl tridepsipeptides 39,410 and 51 t,were purified by HPLC and characterized by TLC and IH-NMR. 

All microanalytical values for C, H and N were satisfactory: HM.25, Nrt0.25 and til.00. 

Surprisingly, as showed below, under these conditions, 3 and 4 were found unable to elicit all the biological 

responses tested12 while 5 retains activity. 

chemotactic activity 

log [Ml -10 -9 -8 -7 -6 -5 

HCO-Met-Y[COO]Leu-Phe-OMe 0 11 8 13 9 10 

HCO-Met-Y[COO]Aib-PheOMe 10 9 14 14 7 4 

HCO-Met-Leu-Y[COO]Phe-NHBzl 62 54 51 51 55 20 

HCO-Met-Leu-Phe-OMe 105 115 105 85 62 36 

Chemotactic activity is expressed as percentage of random locomotion. [The actual 

control random movement is 32 pm + 3 Standard Error (SE) of ten separate 

experiments done in duplicate]. The points are the mean of five separate experiments 

done in duplicate. SE are in l-5% range. 

superoxide anion release 

fog [Ml -8 -7 -6 -5 

HCO-Met-Y[COO]Leu-Phe-OMe 0 0 0 0 

HCO-Met-Y[COO]Aib-Phe-OMe 0 0 0 0 

HCO-Met-Leu-Y[COO]Phe-NHBzl 8 14 24 32 

HCO-Met-Leu-PheOMe 7 44 43 37 

Results are expressed as nmoles of super-oxide anion/2xlOe neutrophils/5 min,using 

a 15.5 millimolar extinction coefficient at 550 nm for cytochrome C. The points are 

the mean of five separate experiments done in duplicate. SE are in 0.5-48 range. 
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lysozyme release 

log [Ml -8 -7 -6 -5 

HCG-Met-Y[COO]Leu-Phe-OMe 11 10 12 10 

HCO-Met-Y[COO]Aib-Phe-OMe 15 11 13 15 

HCO-Met-Leu-Y[COO]Phe-NHBzl 24 35 38 40 

HCO-Met-Leu-PheOMe 54 59 67 62 

Results are expressed as percentage of total enzyme content released by 0.1% Triton 

X-100. The points are the mean of five separate experiments done in duplicate. SE 

are in l-6% range. 

The above results provide strong evidence that substitution of the peptide bond between residues 1 and 2 with 

an ester linkage such as in 3 and 4 abolishes all biological activity. Indeed these seemingly negative findings 

stress the importance and the positive role of the NH group at position 2 in the recognition and/or in an efficient 

binding with the receptor site. These findings have been further on emphasized by biological behaviour of 

compound 5 that possesses a biological activity despite the substitution of the amide linkage with an ester bond, 

clearly showing that the NH group at position 3 of the parent formyltripeptide is not involved, as the NH group 

at position 2, in a linkage with the biological receptor. 

Studies are in progress in our laboratory; the aim is to synthesize further analogs of fMLPOMe, in which the 

amide bond at position 2 and/or position 3 will he substituted by other non hydrogen bonding groups. 
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