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THE SYNTHESIS OF A RADIOLIGAND WITH HIGH POTENCY AND
SELECTIVITY FOR CCKp/ GASTRIN RECEPTORS

S. Barret Kalindjian®, Elaine A. Harper, and Michael J. Pether

James Black Foundation, 68 Half Moon Lane, London SE24 9JE, UK

Abstract: The synthesis and characterisation of a non-peptide, tritiated radioligand, [3H] JB93182, which has
high affinity and selectivity for CCKB/gastrin receptors, is described. Copyright © 1996 Elsevier Science Ltd

Gastrin and cholecystokinin are structurally related peptide hormones which are found both in the CNS
and in gastrointestinal tissue.! Two classes of receptors for these hormones have been classified, namely CCK A
and CCKp/gastrin, and selective non-peptide antagonists for each have been described.2 We have recently
reported on two new series of selective CCKpB/gastrin receptor antagonists, 3-5 which culminated in the
identification of the indole derivative, JB93182, compound 1.5 as a ligand of particular interest. Some of the
binding properties of this compound have already been disclosed.57

In order to help elucidate the possible plurality in CCKp/gastrin binding sites as has been suggested 3-10
we felt that it was important to examine various receptor containing tissues with a radiolabelled antagonist. The
most commonly used radioligand for the CCKB/gastrin receptor system is the agonist (1251} Bolton Hunter
CCKS8S and, indeed, assays using this material had helped to identify JB93182.5 Only a few examples of
radiolabelled antagonists at CCKB/gastrin receptors are available. {3H]-L-365,260 has been reported by Chang
et al. 1 but while this material has an adequate selectivity profile with respect to CCK A receptors,12 it has been
shown to have a relatively poor specific to non-specific binding ratio.!3 Both a tritiated13 version of the Parke-
Davis ligand PD 140,376 (2) and an iodinated!4 analogue have also been described. However, in some assays
PD compounds from this series have been shown to behave as partial agonists!> at CCKp/gastrin receptors.
Our observations using the cold ligand suggest that this is a feature shared by PD 140,376,16 which in some
cases might lead to a lack of clarity in interpreting radioligand binding data.

This communication will describe the preparation and radiochemical characterisation of [3H]-JB93182
(compound 8).
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Scheme 1

Reagents: a) 3,5-bis(benzyloxycarbonyl)aniline, iPr,NEt, PyBrOP®, DCM; b) (i) TFA, aq K,CO3; (ii)
Indole-5 ,6-dicarboxylic acid anhydride, CH;CN, A; c¢) 1-Adamantanemethylamine, iPr,NEt, PyBOP®,
DCM; d) LiOH, THF, H,0, MeOH, A; e) T,, 10% Pd on C, iPr,NEt, EtOH.
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The synthesis was carried out in five steps as shown in Scheme 1. The initial target, the iodo derivative
7, was chosen as it allowed the possibility of introducing either an iodinated or a tritiated label in a final step.
Thus the BOC derivative of 4-iodo-L-phenylalanine, 3, was coupled with 3,5-bis(benzyloxycarbonyl)anilinel?
in dichloromethane (DCM) solution in the presence of the coupling reagent PyBrOP® [CAS reg. No. 132705-
51-2, Novabiochem] and diisopropylethylamine. The reaction produced a 64% yield of the condensed product
4. Removal of the BOC protection from this intermediate using TFA, revealed an amine which was reacted
with indole-5,6-dicarboxylic acid anhydride,5 in refluxing acetonitrile for 30 min. A mixture of compound 5
and the regioisomer with side-chains reversed was obtained in an overall yield of 40% and in an approximately
4:1 ratio. No attempt was made to separate the regioisomers at this stage, instead the mixture was reacted with
1-adamantanemethylamine in dichloromethane solution in the presence of the coupling reagent PyBOP® [CAS
reg. No. 128625-52-5, Novabiochem] and diisopropylethylamine. After stirring overnight at room temperature,
the desired less polar regioisomer 6 was isolated by column chromatography in 35% yield. This material was
treated for about 1 min with a hot aqueous lithium hydroxide solution in a mixture of methanol-THF to give the
crude diacid 7 which was purified by reverse phase HPLC.18 In order to confirm that this key intermediate
corresponded to the correct regioisomer of JB93182, a small amount was treated with hydrogen over 10%
palladium on charcoal to remove the iodine. This gave a material that co-eluted on HPLC with an authentic
sample of JB93182.

With compound 7 in hand, attempts were made to introduce a radiolabel. An iodine exchange reaction
was carried out, but the radiolabelled material isolated proved to be too unstable for use. Instead tritiation was
performed using tritium gas over 10% palladium on charcoal in a mixture of diisopropylethylamine and
ethanol. This procedure incorporated a single tritium atom into the compound to leave the desired radiolabelled
material, compound 8, with a ‘specific activity of 28 Ci/mmol and a radiochemical purity of at least 97% by
HPLC. Saturation analysis indicated that compound 8 labelled a homogenous population of sites in rat cerebral
cortical membranes. The Bmax Was 3.61x 0.65 pmol g-1 (original wet weight of tissue), and the pKp was
9.48+0.08 (n=5 = s.e. mean). A range of CCKB/gastrin receptor ligands such as L.-365,260 (pKj 7.63+ 0.07,

Hill slope 1.17+0.13, n=8) competed with the binding of compound 8 to rat cortical membranes. A more
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detailed analysis of the pharmacological behaviour of this labelled ligand and the significance of these results
are presented elsewhere. 1920

Acknowledgement: We would like to thank Amersham International PLC for carrying out the radiolabelling
procedures.

References and Notes:

—

S© oN o v R W oN

12.

13.
14.

15

16.

17.
18.

19.
20.

Gastrin and Cholecystokinin: Chemistry, Physiology and Pharmacology; ed. Bali, ] -P.; Martinez,
Elsevier, Amsterdam, 1987.

Giannis, A.; Kolter, T. Angew. Chem. Int. Ed. Engl. 1993, 32, 1244 and references contained

therein.

Kalindjian, S.B.; Bodkin, M.J.; Buck, I.M.; Dunstone, D.J.; Low, CM.R,; McDonald, I.M.; Pether,
M.].; Steel, KIM. J. Med. Chem. 1994, 37,3671.

Kalindjian, S.B.; Buck, I.M,; Cushnir, J.R.; Dunstone, D.J.; Hudson, M.L.; Low, CMR.; McDonald,
I.M.; Pether, M.J.; Steel, KIM.; Tozer, M .J. J. Med. Chem. 1995, 38, 4294.

Kalindjian, S.B.; Buck, I M.; Davies, J M R.; Dunstone, D J.; Hudson, M.L.; Low, CMR; McDonald,
1.M.; Pether, M ].; Steel, K.IM.; Tozer, M J.; Vinter, J. G.J. Med .Chem. 1996, 39, 1806.
5-[[[1(S)-[[(3,5-Dicarboxyphenyl)amino]carbonyl]-2-phenylethyl]amino]carbonyl]-6-[[(1-adamantyl-
methyl)amino]carbonyl]indole, JB93182, compound 1. Full characterisation details described in ref. 5.
Harper, E.A ; Griffin, E.; Sykes, D.A.; Shankley, N.P.; Black ].W. Br. J. Pharmacol. 1996, 117,287P.
Makovec, F.; Peris, W.; Revel, L.; Giovanetti, R.; Mennuni, L.; Rovati, L.C. J. Med. Chem. 1992, 35,
28.

Harper, E.A .; Shankley, N.P.; Black J.W. Br. J. Pharmacol. 1995, 114 ,221P.

Roberts, S. P.; Watt, G F.; Gerskowitch, V.P,; Hull, R. A.D.; Shankley, N.P; Black JW.Br. J.
Pharmacol. 1995, 114 ,220P.

Chang, R.S.L.; Chen, T.B.; Bock, M.G.; Freidinger, R M_; Chen, R.; Rosegay, A.; Lotti, V.J. Mol.
Pharmacol. 1989, 35, 803.

Bock, M.G.; DiPardo, R.M_; Evans, B E.; Rittle, K.E.; Whitter, W.L.; Garsky, V.M.; Gilbert, K.F;
Leighton, J.L.; Carson, K L..; Mellin, E.C.; Veber, D.F.; Chang, R.S.L; Lotti, V.J.; Freedman, S.B ;
Smith, AJ.; Patel, S.; Anderson, P.S.; Freidinger, R M. J. Med. Chem. 1993, 36 , 4276.

Hill, D.; Horwell, D.C.; Hunter, J.C.; Kneen, C.O.; Pritchard, M.C.; Suman-Chauhan, N. Bioorg Med.
Chem. Lett. 1993, 885.

Horwell, D.C.; Hunter, J.C.; Kneen, C.O_; Pritchard, M.C. Bioorg Med. Chem. Lett. 1995, 2501.
Schmassmann, A.; Gamner, A.; Flogerzi, B.; Hasan, M.Y .; Sanner, M.; Varga, L.; Halter, F. Gur 1994,
35,270.

PD 140376 was found to express partial agonism at CCKB/gastrin receptors in the isolated mouse
stomach assay; Shankley, N.P. Personal Communication; data to be published separately.

James Black Foundation Patent Publication Number WO 95/05359, 1995.

HPLC conditions for compound 7: 5-[[[1(S)-{[(3.5-Dicarboxyphenyl)amino]carbonyl]-2-(4-iodophenyl)-
ethyl]amino]carbonyl]-6-[[(1-adamantylmethyl)amino]carbonyl]indole, C18 reverse phase column
(Rainin Dynamax) 50% CH3CN, 50% H20 + 0.1% acetic acid modifier; retention time 19 min. 1H
NMR (300MHz, dSDMSO), 11.50 (1H, s), 10.19 (1H, s), 8.41 (1H, m), 8.20 (1H, s), 7.70(3H, m), 7.54
(1H, m), 7.20 (3H, m), 6.53 (1H, 5) 4.74 (1H, m), 2.9 (3H, m), 1.85 (3H, 5), 1.54 (12H, m).

Harper, E.A.; Shankley, N.P.; Black J.W. Br. J. Pharmacol. 1996, 117, 286P.

Harper, E.A .; Shankley, N.P.; Black J.W. Manuscript in preparation.

(Received in Belgium 6 March 1996; accepted 19 April 1996)



