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CONFORMATIONALLY CONSTRAINED 
NONPEPTIDE B-TURN MIMETICS OF 

ENKEPHALIN. Benjamin Gardner: Hiroshi Nakanishi* and Michael Kahn*+, 

department of Pathobiology, University of Washington, Seattle, Washington 98195, 
*Molecumetics Institute, 2023 120th Avenue N.E., Bellevue, Washington 98005, and *Department 
of Chemisay, University of Illinois at Chicago, Chicago, Illinois 60680 

The design, synthesis and in vitro biological analysis of a family of conformationlly constrained 
nonpeptide mimetics incorporating a 4-I p-turn prosthetic to examine the proposed biological 
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APPROACHES TO PEPTIDOMIMETICS WHICH SERVE AS SURROGATES FOR THE CISAMIDE BOND: NOVEL 
OISULFIDE-CONSTRAINED BICYCLIC HEXAPEPTIDE ANALOGS OF SOMATOSTATIN. 
Stephen F. Brady’. William J. Paleveda, Jr., Byron H. Arison& Richard Sapersteint, Edward J. Bradyt, Karen Raynor(, Terry Reisinel, 
Daniel F. Veber. and Roger M. Freidinger, Department of Medicinal Chemistry, Me& Research Laboratories, West Point, PA 19466-0004, 
gDeparfments of Animal and Exploratory Drug Metabolism and TMembrane Biochemistry and Biophysics, Merck Research Laboratories, 
Rahway. NJ 07065-0900 aDepartment of Pharmacology, University of Pennsylvania School of Medicine, Philadelphia, PA 19104-6064 

Proceeding from the highly potent somatostatin analogs la and Ib. we have replaced the -Phe-X- segment with -Cy!s-Cyk-. thus implementing: 
7 1 consrramt of the amide bond to the cis geometry; 2) usage of disulfide as surrogate for phenyl. Synthesis, conformational properties and 
blologlcal resuhs are reported. Known cis amide bond mimetics are reviewed. 

cycle; (Ph_e -4-y- D-Trp - Lys -Z) 

change 
10 II 

Ia : X q Pro, Y I Phe, 2 - Thr Ib : XI N-Me-Ala, Y = Tyr, 2 - Val 

cycio - (Cgys - Y - D-Trp - Lys - Z) 

Us: YePhe, Z=Thr IIb : Y q Tyr, 2 = Val 
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~~saTOPOG~HY. Jonathan B. Ball”, Richard A. Hughe$, Paul F. Alewood and Peter R. 
‘CSIRO McMaster Laboratory, Private Bag No.1, PO 

*Max-P&k-It&me for Psychiatry, Deparunent of Neurochemistry, 
Planegg-Martins&d. Federal Republic of Germany; 3Centre for Drug Design 
Queensland, Queensland 4072. Austral& 

and Development, University of 

Common topographical features were observed across a wide variety of p-turn types, leading to a new 
description for B-turns which is more relevant to molecular recognition aspects than previous classifications. 
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The Use of T-Turn MImetics to Define Pcptide Semudvy Structure 

James F. Callahan++, Kenneth A. Newlander+, JoeUe L. Burgas+, Drake S. Eggleston? ‘and 
William F. Huffmaut Departments of Medicinal Chemiperyt, Stmcanal and physical csuular 
Biochemistry-,SmithKliue Bee&am Phumaceuticals, 709 Swedeland Rd., P.O. Box 1539, Kiug of Prush, pa 19406, USA 

Anovelr-tummimetic2hasbeenpqaredbased 
0” lam au& peptide design. loccaporation of 
this mimetic into linear peptide tibkhogen receptor 
antagonist 7 (GPIlbIIJh receptor) affords the 
opportunity to test models of autagonist 
Pbarmacophwe. 
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DESIGN AND SYNTHESIS OF A BICYCLIC NON-PEPTIDE BBEND MIMETIC OF ENI(EpBALM 
BrueeL.Cunie,Deputmentot~seiares,cbialpcdlqeafphumrJ,JohnL.~,z~~ 
Lii Jicapotn Ungwitayatorn, Yu-Ewwi Lee, bfichek dd Rosuio-chow, Wm-Slng Sk, and Miehd E. Johewn, 

wtof MeadaMChemistrg~ ~uldCen*for-BidccbaologJ,c~of~, 
Uniwrsity of Illinok at Chicago, P.O. Box 6998 (m/c 7811, Chicago IL 60680 

Cmwuter asiisted mokular moddisl etudies have indicated that th 3/Q%?_ 
bicyck riq syetem &own can prod& annloge that doedy ramble the 
flmctiollPIgrouppoeitioaio#oftypeIandI’peptideE-benda. 
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THE REVERSE TURN AS A TEMPLATE FOR METAL 
Tetrahedron. 1993,49,3501 

COORDINATION 
B.Imperiali,*andT.M.Ka r 
Division of Chemistry aqd &Y&i cal Engineering, Caliiomia Institute of Technology, FWadena, Calikomia 91125. 

The stmctuml consequences of metal cation binding to three, Ac-Glu-Gly-Val-Ro-D&r-HieThr-His- 
NH2 (1). Ac-His-Gly-Val-Ro-DSer-His-Thr-His-NH2 (2). and AC-His-Gly-Val-Gly-Gly-His-Thr-His-NH2 (3) are 
examined by 1H NMR and CD. Evidence is provided to indicate that the structural Preorganization provided by the 
constrained type II $-tuni, in the core of the sequence, is an important determinant for effective metal complexation. 
Spectroscopic changes tqukant on metal binding suggest the presence of a &hairpii structure. In the absence of 
such a constrain~ metal complexation is ineffective and defined shwtural changes are not observed. 
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LOCALLY CON8TRAINRDTYRo8INEANAux;IJR8 

WITH RESTRICTED SIDE CHAIN DYNAMICS 

Ding Jiao. K. C. Russell and Victor J. Hruby* 

Department of Chemistry 

University of Arizona 

Tucson. AZ 85’21, U. S. A. 
cH30woH 

Restricted rotations around the ~2 angle of constrained 3 ‘H 0 
tymsine analoguea. with a AG’ = 14-20 kcallmol. were 

studied by using variable temperatuie ‘H-NMR experiments. 

These tyrosiue analogues may provide useful dynamic constraints for aromatic side chains in peptides and prOkim. 
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CYCLOPROPANES AS CONlXlRMATI0NAL.L.Y RE!STRIClED PEFTIDE ISO- 
STEM??. DESIGN AND SYNTHESIS OF NOVEL COLLAGENASE INHIBll’OR.5 

Stepha F. Mar&* Christopher J. Oalmaun, aud Spires L.iras 
department of chemistry and Biodu%nlsuy, The University of Texas, Austin, Texas 78712 

The 12,3-lrisubstituted cycle de4ivalives 9 aud 10 m prepared 85 co0folIMtioUally CooStrained analoguea Of be CouagenaSe 

tit,iw 8. The syuw of 9 aard 10 fauured elaboration of the chiral Iactoue 13. A uovel variant of tie weinreb protocol Was 
&velqed in which amino acid derivatives m used as nucIeophiIes iu feactims with kX!&me 13 to give d&pi& dOWf!3 directly. 

“;$jO _ Apip*. A “JJ+~ 

13 OMe OY. 

Q:R’PCP~;I+EH 6 
10: R1=H;R2=i-Pr 
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THE DESIGN OF WATER SOLUBLE B-SHEET STRUCI’URB BASED ON A NUCLBATI(X’4 
STRATEGY. I-hnht~ Dfaz, Kwok Yin Tsang, Danny Choo and Jeffery W. Kelly * 
Department Of ChemiStry, Texas A&M University, College Station, Texas 77843-3255 

In an effort to develop small antiparallel &sheet 
secondary structures in aqueous solutions, we have 
incorporated dibenzufuran-based amino acids into 
short polypepddes in order to stabilize the b-sheet 
secondary structure. This manuscript demonstrates 
that 1 in addition to a properly chosen sequence is 
required to obtain a welldefined p-sheet. 



A HIERARCHICAL APPROACH TO PEPTIDOMIMETIC DESIGN 
Tetrahedron, 1993,49.3547 

Garland R. Marshall 
Center for Molecular Design 
Washington University, St. Louis, Missouri 63130 

A review of current research, both from the author’s laboratory as well as the literature, focused on 
development of peptidomimetics and utilizing structure-activity data on the parent peptide to determine the 
receptor-bound conformation as a guide to peptidomimetic design. 

THE TASP CONCF.PTr MIMETICS OF 
PEPI’IDE LIGANDS, PROTEIN SURFACES 

AND FOLDING UNITS 

Tetrahedron, 1993,49,3559 

C. Tuchscheref, B. Diimer”, U. Sila*, B. Kamber+, 
M. Mutter’ 

5ection de Chimie, Universite de Lausanne, 
Rue de la Barre 2, CH-lOB.5 Lausanne 
+Ciba-Geigy AC, CH-4002 Basel, Switzerland 

Topological templates (Figure) with selectively addressable functional sites for use in molecular recognition studies and 
a 4a-helix bundle Template Assembled Synthetic Protein (TASP) exhibiting structural motifs of MHC I are described. 

Ricgclic M Digeptide (RTR) as a S-Tam Miiratic; its 
Tetrahedron, 1993,49,3577 

Design. !Iynthesis and Incorporation into Bioactiw Pegtides 

Ukon Nagai*, Xaxuki Sato, Rika Nakamura and Rika Rata 

Mitsubishi-Kasei Institute of Life Sciences, Machida, Tokyo, JAPAN 

BTD is a dipeptide mimetic with fixed B-turn 

conformation. It reverses the direction of chain 

propagation when incorporated into a polypeptide. 

The activity of BTD containing analogues of some 

bioactive peptides will also be mentioned: 
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Protein p-lb-n Mimetics I: Design, Synthesis, Tetrahedron, 1993,49,3593 

and Evaluation in Model Cyclic Peptides 
W.C. Ripka*, G.V. De Lucca*, A.C. Bach II, R. S. Pottorf and J.M. Blaney 
Du Pont Merck Pharmaceutical Co. Experimental Station, Wilmington, DE 19880-0353 
The benzodiazepine (BZD) peptidomimetic I has been substituted for the naturally occurring four 
amino acid beta-turn in cycle-(Gly-F%dPhe-dAla)2 aud shown by NMR structural analysis to retain 
the double beta turn conformation in the resulting cyclic octapeptide, cyclo-(Gly-FYo-dPhe-dAla- 
BZD). This supports the proposal that the benzodiazepine scaffold is a useful beta-turn mimetic that 
preserves both the geometry of the turn and the positioning of the sidechains. I=+ \ 

I BZD 

Protein j3-‘lbrn Mimetics II: Design, Synthesis, 
and Evaluation in the Cyclic Peptide Gramicidin S 

Tetrahedron, 1993,49,36O!I 

W.C. Ripka*, G.V. De Lucca*, A.C. Bach II, R. S. Pottorf and J.M. Blaney 
Du Pont Merck Pharmaceutical Co. Experimental Station, Wilmington, DE 19880-0353 
The benzodiaqine (BZD) peptidomimetic I has been substituted for the naturally occurring four amino 
acid beta-mm in a Gramicidin S analog, cycle(Lys-Leu-dPhe-Val)2 and shown by NMR structural 

analysis to retain the double beta turn conformation in the resulting cyclic partial peptide. ~ycl*(lys- 
LeudPhe-Val-BZD). Additionally, the partial peptide incorporating the peptidomimetic has essentially 

equivalent biological activity as the original cyclic peptide. Both physical and biological CharacdStiCS 

of the BZD peptidomimetics support the role of this molecular unit as an effective beta-nun replacement I32 
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I BZD 
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D$P, Syntbcsir, and Three-Dlmcnalonel Structural Cbarclctalration of a CowtraIned n-Loop Excbed from Iaterkukln- 

bnmkmth habu*, Kathkea Lovey, Vincent S. Madisvn. David C. Fry, David N. Ore&y. Charles M. Cook, and Gary L. Olson 
lo&e Research Center, Hoffinaon-La Roche Inc.. Nutley. New Jersey 07110 

AbSWCt 

The cyclic peptide 1. containing a 2.7-disubstituted 
utphthalene spacer, was designed to mimic an exposed ~-loop 
nwent in ink&kin-la, aa impcrfaat media&w of immune 
md inflammatory respow~. lbesynthesisofthiscyclic 
xptide was accomplished via solutiw phase kagmcnt 
:ondensation methodology. The three dimensional 
:hsmcterixationusing2D-NMRtechniquesmvealedittobean 
:xcellent mimic for the f&loop seqence 4148 in interkukn 
.lU 
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BIOACTIVE AND MODEL PEPTIDES CHARACTERIZED 
1 Tetrahedron, 1993.49,3641 

BY THE (aMe)PHE RESIDUE 

C. Toniolo, .* F. Formaggio, a M. Crisma, a G. Valle, ’ W.H.J. Boesten, b H.E. Schoemaker, b J. Kamphuis, b 

P.A. Temussi, E E.L. Becker, d and G. PrrsCigoux c 

‘Biopolymer Res. Centre, CNR, Dept. Organic Chemistry, Univ. Padova, 35131 Padova, Italy; bDSM Res., Bio+rganic 

Chemistry Section, 6160 MD Geleen, The Netherlands; CDept. Chemistry, Univ. Naples, 80134 Naples, Italy; dDept. 

Pathology, Univ. Connecticut, Health Center, Farmington, CT 06032. USA; %ab. of Crystallography, Univ. Bordeaux I, 

33405 Talence, France 

Peptides based on the (crMe)Phe residue, promising sweeteners, chemoattractants, and 

candidates for molecular recognition studies, have been prepared and 3D-characterixed. 

-NH-C-CO- 

;Hs 

(crMe)Phe 
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The Calculation and Synthesis of a Template Molecule 
Stephen R. Wilson,* Wai K. Tm Martin J. Di Grandi, and Weii Cui 
Dcparrmmt of Chemistry. New York University. Wsshington Squsre 
New York, NY loo03 

A pregram ulled DESIGN is used m c&date templates by matching vecters from a database of carbon skeleta. The 
synthesii of a calculated tanp$te 1 ia desuibed. 

The Versatile Steroid Nucleus: Design and Synthesis of a 
Tetrahedron, 1993,49,3665 

Peptidomlmetic Employing this Novel Scaffold. 

Ralph Hirschmsnaf Paul A. Sp~~~gelex, Tomomi Kawasaki, James W. L&y, William C. Shakespeare, 
and Amos B. Smith, III* 

Depaemenr of Chemistry, Univmily qf Penmyhnia, Philadelphia, Pennsylvania 19104. 

The design and synth&s of pepti&mimetic 1 employing the novel 
cycl~mnoperhydmphemm~ne skele&m is described. The large 
body of steroid literature allows for the introduction of dive.rse 
peptIdal side chains with precise regio- and SDmosclective control. 
Compoundlbindstothef%rhqennxeptoronbIoodplateIets(GP 
I%/IIIa), for which it was designed. with an ICm of ca. 100 p.M. 
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BETWEEN THE SECONDARY STRUCTURE AND THE 
TERTIARY STRUCl’URE FALLS THE GLOBULE: A 
PROBLEM IN DE NOVO PROTEIN DESIGN 
Tcmikazu &saki* and hfarya Liebemm 

Three-helix bundle prdeins assembled on a his-tipyridine metal complex 
permit us to study packing interactions of wondary structures in 
artificial and native proteins. 
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