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Abstract: The lipo-glycopeptide 6 containing the homophilic recognition motif of mouse epithelial cadherin 1 was synthesised via a
fragment condensation on a soiid phase iinked peptide using an aiiyiic anchor and a pentafiuorophenoi-based coupiing reagent.
© 1998 Elsevier Science Ltd. All rights reserved
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The cadherins, which are found on every tissue-forming cell type'®, constitute a family of about 30 cell surface
glycoproteins involved in cell adhesion processes’, cell morphogenesis’, cell targeting® and contact inhibition®.

Their down regulation in tumor cells leads to the acquisition of invasiveness®, an observation suggesting that

cadherins are in vivo tumor suppressing molecules’. The specificity of cadherins is both homophilic and
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units, The interaction is induced by the dimerisation of two cadherin molecules on one cell, and the binding of
this dimer to analogous dimers on other cells of the same type’. The recognition domain exposes the tripeptide
portion His-Ala-Val on a B-sheet surface loop®. The synthesis of the loop structure with a lipophilic tail and a

was of interest for biolo

glycosylation w
We have synthesised a glycododecapeptide amphiphile using a convergent solid-phase approach with a very
simple but nevertheless versatile hydrophobic tail group introduced by Kunitake et al’ For the convenient
synthesis of the protected fragments the allylic HY CRON anchor' and the PfPyU coupling reagent" were used.

First, the N-terminal tetrapeptide with the lipophilic tail group was synthesised. The loading of the polymer was
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to a method described earlier’®. The initial load of I was 0.77 mmol Val/g resin'’. The second amino acid was
coupled as the Boc-amino acid in order to minimise the formation of diketopiperazine on the stage of the
resin-linked dipeptide'®. The resulting polymer bound tetrapeptide was then reacted with the lipophilic carboxylic

acid derivative 2 obtained a

according to the method of Fields ef al® with minor alterations. The protected
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lipotetrapeptide fragment 3 was detached from the resin by palladium(0)-catalysed allyl transfer to morpholine in

DMF/DMSO (1:1). The desired product™ was obtained in a yield** of 20% by extraction with cold acetonitrile
since all impurities and the catalyst were soluble in that solvent (scheme 1). The synthesis of the resin-linked
glycopeptide octapcptldc fragment Fmoc-S(Bu)S(aAc,GalNAc)N(Trt)GE(OrBu)AVE(OrBu)-HYCRON 4 was

ibed earlier'’®. The initial load of the resin was 0.17 mmo! Ghy/
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The carbohydrate moiety was introduced as the preformed glycosyl amino acid (Fmoc-Ser{aAc,GalNAc)-OH
After each coupling, unreacted amino groups were capped with a (1:3)-mixture of Ac,O/pyridine. The terminal
Fmoc-group was cleaved with morpholine in DMF. The lipotetrapeptide fragment 3 was suspended in

DMSO/DMF and added to the glycooctapeptide resin in a 1.7-fold excess together with one equivalent of each
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Fmoc-ValHYCRON-8Ala-AMPS

1) morpholine, DMF;
Boc-Ala-OH, PfPyl, DIEA, s-collidine, HOAt, NMP;
Ac,0, pyridine.
| 2) TFA, DCM;
l Fmoc-His(Trt)-OH, PfPyU, DIEA, s-collidine, HOAt, NMP;
| Ac,0, pyridine.
v i

3) morphoiine, DMF;

l Emne.
v 1 IO l\u_ru TN, ,U,

Ser(fBu)-OH, PfPyU, DIEA, s-collidine, HOAt, NMP;
Ac,0, pyridine.

4) morpholine, DMF,
(Cet),E'V-Succ-OH 2, PfPyU, DIEA, s-collidine, HOAt, NMP;
Ac:ZO= pyridine.

(Cet)zEi"V—Succ—Ser(tBu)-His(Trt)—AIa—Val—HYCRON—ﬁAIa-AMPS

[Pd(PPh;),], morpholine

3 20%

Qobnernn 1
SCACIIC 1

washed thoroughly with DMSO and then subjected to the capping reaction. Afterwards, all acid-labile protecting
groups were cleaved off from the resin-bound lipo-glycopeptide applying trifluoroacetic acid, water and

visilane (95:2.5:2.5) according to a method described h Pearson ef al'” The Imn-n]v ‘p_lt_le_: wias
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detached from the resin using catalytic amounts of tetrakis(triphenylphosphine) palladium(0) and morpholine as
the allyl trapping nucleophile'®. The cleavage solution was then filtered and concentrated in vacuo. The residue
was suspended in acetonitrile and water was added. The precipitate was collected and dissolved in trifluoroacetic

acid. This solution was subjected to preparative RP-HPLC (Vydac Protein C4). After purification the almost
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carbohydrate moiety were cieaved off by Zemplién transesterification’’ in DMSO/methanol (1:4) at pH 9.0 to
furnish the deprotected lipo-glycopeptide 6 in a yield of 32% after purification by RP-HPLC* (scheme 2). The

low vyield is due to the insufficient discrimination between the acetyl esters at the carbohydrate portion and the
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1) morpholine / DMF
2) (Cet),GluMV-Succ-Ser(tBu)-His(Trt)-Ala-Val-OH 3,

PfPyU, DIEA, s-coiiidine, DMF / DMSQO
3) Ac,O / pyridine
4) TFA/TIS/H ,0
5) [Pd(PPh,),], morpholine, DMF, DMSO
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Scheme 2

The purity of all prbducts was determined by RP-HPLC. The glycopeptides were characterised by NMR

spectroscopy and MALDI-TOF mass spectrometry. The biological evaluation of cadherin-derived glycopeptides

te nnder mvactioation and wi
is under imvestigation and will b

The synthesis outlines the versatility of the ailylic anchoring system HYCRON which can be used to generate
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protected peptide fragments for block condensation reactions as well as it may faciliate the work-up procedure

by cleaving off most of the protecting groups from the peptide still bound to the resin. The results described also

amino components,
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