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Tuftsin. a pluripotent bioregulator is a tetrapeptide. Thr-Lys-Pro-Argl which activates 
the phagocytic cells, macrophages and polymorphonuclear leucocytes. Structural 
requirements for high activity of tuftsin appear very stxict2~3. Very few active analogues of 

tuftsin have been reported so far: Leu-Lys-Pro-Arg retains full activie. Thr-Lys bond in 

tuftsin is the primary site of enzymatic cleavage releasing the tripeptide, Lys-Pro-Arg which 

inhibits tuftsin’s action by competing with it for cellular receptor&. The introduction of 

a$-dehydroamino acid residues in peptides afford constrained and enzymatically stable 
analoguess*7. In order to stabilize the bond preceeding the lysine residue. we have 

synthesized two analogues of tuftsin, Thr-ALys-Pro-Arg (1) and Leu-ALys-Pro-Arg (2) and 
assessed their phagocytic activity. This is the fhst report where dehydrolysine has been 

incorporated in a bioactive compound. 

synthesitl 

Shin and coworkers have reported synthesis of N-protected dehydrolysine derivatives 

which involved a multistep preparation of a Wittig-Homer reagent and an appropriate 

aminoaldehyde derivative*. Our attempts to use this method to prepare dehydrolysine 

peptides gave poor results. The dehydrodipeptides. Boc-Thr-(OBzlI-ALys(Z)-OMe (5) and 

Boc-Leu-ALys(z)-OMe (6) were synthesized according to scheme 1. Dehydrolysine moiety 
was generated using the N-chlorination dehydrochlorinaticm methodg. Ne- 
benzyloxycarbonyl lysine methylester hydrochloride was subjected to N-chlorination using 
slightly less than an equivalent amount of t-butylhypochlorite. On dehydrochlorination of 
N%hloro-N%-Lys-OMe using 1.7. diazabicyclo-undec-7-ene (DBU). a$-dehydrolysine 

methylester (3) was obtained in -630/5 yield as an oil. To characterize it. (3) was converted 

to ~-butoxycarbonyl-Ne-benzyloxycarbonyl-a$-dehydrolysine methylester (4). obtained as 

an oil. A triplet at 6.66 in NMR, characteristic of methyne protons confIrmed the presence 

of ALys residue in (3) and (4). ZR spectrum also showed a band at - 1665 cm-l, diagnostic 
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of C=C. Without further purification (3) was coupled to Boc-Thr(OBzl)-OH and Boc-Leu-OH 
respectively to give dehydrodipeptides methylesters (5) and (6) as colorless oil which 

showed single spot on tic and appropriate lH NMR spectralo. Compounds (5) and (6) were 

hydrolyzed to the corresponding dipeptide-free acids, Boc-Thr(OBzl)-ALys(Z)-OH and Doc- 
Leu-ALys(Z)-OH by alkaline hydrolysis. Argmine, the C-terminal residue was introduced 

unprotected, since this strategy is known to give the best yields in solution phase synthesis 
of tuftsinrl. Moreover, in the present case catalytic hydrogenation, which is generally used 

to remove the nib-o protection of arginine and other benzyl based protecting groups, could 

not be considered because of the presence of the double bond in ALys moiety. Thus, the C- 

terminal dipeptide fragment Z-Pro-Ax-g-OMe was obtained by coupling Z-Pro-OSu with Arg- 

OMe.2HCl. Deprotection with 300%~ HBr in acetic acid gave Pro-Arg-OMe which was coupled 
to Boc-Thr(OEIzl)-ALys(Z)-OH and Boc-Leu-ALys(Z)-OH to give Boc-Thr(OBzl)-ALys(z)_pro- 

Arg-OMe (7) and Boc-Leu-ALys(Z)-Pro-Arg-OMe (8) by mixed anhydride procedure at pH 7. 
Compounds (7) and (8) were purified by column chromatography on silica gel and were 
fully charaterised by elemental analysis and H1NMRt2 

NH2 - y-x - COOCH~ NH2 - $ - COOCH3 

9 0) > FH (W l 
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(i) (CH&$OCl, DBU : (ii) Di-t-butyldicarbonete ; (iii) Boc-Thr(OB&OH ( Mired enhydride coupling ) ; 

(iv) Boc-Leu-OH ( Mixed enhydride coupling ). 

Scheme 1 

Amino acid analysis on (7) and (8) showed the absence of lysine peak, which 

appeared in ammo acid analysis, when (7) and (8) were subjected to catalytic hydrogenation 

(W/C!, IO’%). Alkaline hydrolysis (7) and (8) gave free acids Boc-Thr(OBzl)-ALys(Z)-Pro-Arg- 
OH and Boc-Leu-ALys(Z)-Pro-Arg-OH respectively. t-Butoxycarbonyl and the other side 
chain protecting groups were then removed using a mixture of trifluoromethanesulfonic 

acid and tritluoroacetic acid (1: 10) in presence of dithiothreitol. The free peptides, obtained 
by precipitation with dry ether, were purified Arst by ion exchange chromatography (IRA- 

45) and Rnally by gel chromatography on biogel P-2. Fractions that gave positive 

8akaguchi test13 were pooled and lyophilized to obtain the desired tuftsin analogues (1) 
and (2). 

Bioactivity of (1) and (2) was checked using phagocytic assay14*15 on human 

leucocytes from fresh blood. Five experiments were carried out on leukocytes isolated from 
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fresh blood, using heat billed candida by nitroblue tetrazoIium (NBT) methodm. The 

optical density measured at 575 nm was used as a measure of the reduced formazan. 

Three experimetns were carried out again on human Ieukocytes. using staphylococus 
Aureus and cytochrome ‘C!‘. Optical density measured at 550 mn gave an estimate of the 

reduced product. Data were normalised per mole of the tuftsin and activity is given with 

respect to unity for tuftsin (Table 1). AnaIogue (1) showed -6o-70?/6 activity with respect to 
tuftsin whereas (2) retained almost the fuII activity. This indicates that the introduction of 
a.&dehydrolysine does not effect the receptor binding ability of tuftsin. However, it is clear 

that stabihzation of the Thr-Lys bond towards enzymatic degradation alone is not sufficient 

to produce anaIogues more active than tuftsin and that the structural requirements for 

ttisin activity at this position may be quite specifi~~*~. 

Table 1: Phagocytic activity of Tuftsin analogues 1 and 2 

Peptide Activity/mmol peptide for 2.6 x 10s Leukocytes 

NBT Method Qtochrome “C” method 

Tuftsin 1.00 1.00 

Thr’ALy#IUtsin 1 0.70 + 0.25 (5) 0.60 + 0.05 (3) 

LeLIuLys2Tl_lftsin 2 1.0 + 0.05 (5) 0.90 + 0.10 (3) 

Figure in brackets give the number of experiments performed. 
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