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Summary. The synthesis and preliminary biological evaluation of a nonpeptide mimic of the
Jmmunosuppressant tripeptide (Lys-Pro-Arg) is described.

Tuftsin, a naturally occuring tetrapeptide (Threonyl-Lysyl-Prolyl-Arginyl) isolated by
Najjar and coworkers,2 has demonstrated immunostimulating activity both in vitro and in vi-

Vo, however its biological half life, both in blood and serum,is quite short. Tuftsin is
contained within the CH, domain of the Fc fragment (residues 289-292) of IgG. Upon libera-
tion from IgG via the action of tuftsin-endocarboxypeptidase and leukininase, tuftsin has
the ability to activate phagocytic cells, principaily macrophages. In addition to
phayocytic stimulation, tuftsin has shown several other effects on macrophages and
Jranulocytes, including increasing antibody production, tumoricidal action, and bactericidal
activity.3 Interestingly both of tuftsin's initial degradation products (Thr-Lys-Pro) and
(Lys-Pro-Arg) behave as competitive innhibitors of their progenitor. The former has
demonstrated antiinflammatory action.%

As part of our program concerning nonpeptide models of bioactive peptides and proteins,
we have initiated a study to design and synthesize a mimetic of the tuftsin inhibitory se-
quence (Lys-Pro-Arg). As with most small oligopeptides, their definitive solution conform-
ation, much less the conformation with which they bind to their receptor is ambiguous. The
consensus opinion from a large array of spectroscopic® and computational studies® is that
one low energy form of tuftsin exists as a turn or hairpin.? Based on this information, and
our general interest in turns as message elements in biological systems, we have designed
indolizidinone 1 as our first generation mimetic of the tripeptide (Lys-Pro-Arg). The syn-
thesis and preliminary biological evaluation of 1 form the basis of this communication.
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(Lys-Pro-Arg)

‘NH,

OQur synthesis commences with the readily available monoepoxide of cyclooctadiene. Al-
lylcuprate opening, utilizing the procedure of Normant,8 affords in 87% yield the cycloocte-
nol derivative 2. Jones oxidation and subsequent oxime formation provides anti-oxime 3.
Beckmann rearrangement via the tosyloxime generates the nine membered ring lactam 4 in 52%
yield. Amidomercuration?®, followed by stereospecific reductive trapping with acrylonitrile
provides bicyclic lactam 5 in 56%.10°11  Qzonolysis, reductive workup and subsequent Horner-
Emmons condensation with diethyl cyanomethylphosphonate affords 6. Hydrogenation of the
olefin and subsequent reduction of the bis-nitrile using the procedure of Bakerl!2 provides
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mimetic 1 which was isolated as its bis hydrochloride salt in 78% yield from 6.
Indolizidine 1 blocked the stimulatory effect of tuftsin on macrophages in an opsonized
sheep red blood cell assay in a dose dependant fashion.13 Further studies, including in
vivo evaluation of 1 and related cogeners is in progress and will be reported in due
course, These initial studies augur well for the design of nonpeptide mimics of bioactive
peptides, which we anticipate will have enhanced half lives and greater biocavailability than
their naturally occuring counterparts. In light of the relationship between morphine and
the endogenous enkephalins, and the ability of the indolizidine skeleton to mimic the
framework of a g-turn, one may anticipate the discovery of turn regions of endogenous
peptides which have naturally occuring mimetics amongst the bioactive alkaloids,l#
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