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Abstract: 6-Amino-5-oxo-7-phenyl-1,4-oxazepines were synthesized from P-phenylserine by a versatile route to 
provide gauche (-) phenylalanyl-X dipeptide mirnetii~. NMR was utilized to elucidate the solution conformation of the 
protected mimetics. The seven membered ring was found to be in a chair conformation with the phthalimide moiety and 
the phenyl ring pseudo-equatorial, consistent with the gauche (-) conformation (dihedral angle Xl=-600). Dipeptiie 
mimetic p was synthesized from la to probe the effect of the gauche (-) conformation on the inhibition of 
metalloproteinases These gauche (-) dipeptide mimetics may be useful tools for the investigation of conformational 
preferences of enzyme substrates and receptor liiands. 

Conformationally restricted molecules that mimic energetically favored and hence highly 

populated orientations of amino acid side chains are useful in probing the binding conformations of 

enzyme substrates and receptor ligands.1 Three staggered conformations of phenylalanyl 

containing dipeptides with respect to the dihedral angle X1 are anti (X1 =18Oo), gauche (-) (g (-), 

X1 =-600), and gauche (+) (g (+), X1 ~600) (Figure 1). The anti and g (-) conformations have a 

single gauche interaction between the P-phenyl ring and a substituent at the a-carbon. In the g (+) 

conformation, the P-phenyl ring has gauche interactions with both substituents at the a-carbon and 

therefore, it is predicted to be higher in energy and less populated.2 We have been interested in 

mimicking low energy conformations of dipeptides and previously we described the synthesis of 

benzazepinones as mimics of anti conformations of phenylalanine containing dipeptides.3 We felt 

that 6-amino-5-oxo-7-phenyl-1,6oxazepine g (-) dipeptide mimetics would be complementary to the 

benzazepinone anti mimetics because each ring system would mimic a specific conformation with 

respect to X1 while maintaining similar Y and o angles. These tools may aid the investigation of 

conformational preferences for enzyme substrates and receptor ligands. 

anti (x, = 180’); R,,ti=C~H,, R, (-) =R, (+) =H 

g (-) (X, = -60’); Rg (_) +H,, R,, =Rg (+) =H 

g (+) (X, =+600); R, (+) =CsHS, R,,=R, (-)=H 

Figure 1 Staggered conformations of PheX and g (-) PheX mimetic. 
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We report a versatile synthesis of 6-amino-5-oxo-7-phenyl-1,4-oxazepines as 

conformationally constrained g (-) PheX dipeptide mimetics. (S,S)-Erythro+phenylserine (5) was 

synthesized by the method of Evans4 (33% overall yield from 3.6, [o]o =+79.4o (c=l, 6N HCI), 95% 

88,s Scheme 1). The amine 5 was protected with N-carbethoxyphthalimide (NasCOs, H20, 2OOC) 

to give the corresponding phthalimido-carboxylic acid which was esterified with diazomethane to 

afford methylester 6 in 68% yield ([o]o =-1490, c=l , CHC13). The alcohol was allowed to react with 

allylimidate Z in the presence of trifluoromethanesulfonic acid in methylene chloridekyclohexane to 

afford the corresponding allyi ether in 70% yield.’ Transesterification7 (Ti(OEt)4, TMSCH~CHZOH, 

THF, A) afforded the P-trimethylsilylethyl ester 8.6 in 87% yield (Scheme 1). Ally1 ether & was 

synthesized by an analogous method starting with (4S,5R)-(-)-4-methyl-5-phenyl-2-oxazolidinone.~ 

Ally1 ethers & and & were treated with ozone in methylene chloride/methanol at -78OC followed by 

methylsulfide to afford the corresponding aldehydes in 67-80% yield (Scheme I). Reductive 

amination of amino acid derivatives 9a=h9 and the aldehyde derived from & or & afforded the 

esters IOa-h in 41-83% yield. Deprotection of the 8-trimethylsilylethyl ester (TBAF, THF, 2OOC) and 

intramolecular cyclization (isobutylchloroformate, N-methylmorpholine, THF, OOC) afforded the 

substituted oxazepines I&b in 46-81% yield (Scheme 1, Table 1). 
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NMR was utilized to determine the solution conformation of the protected mimetics. For ti 

the observed coupling constant between the a and p protons (J~s,f+= 8.9 Hz) and the transannular 

NOES observed for Hs-lie and Hz-H7 are consistent with the seven membered ring adopting a chair 

conformation with the phthalimide moiety and the phenyl ring pseudo-equatorial (Figure 2). This 

conformation of the seven membered ring constrains the phenyl ring and the phthalimide moiety in 

the g (-) conformation where the dihedral angle XI is approximately -600. The observed coupling 

constants (J~~,~66=10.3Hz, JH~,+~=~.OHZ) indicate conformational rigidity of the leucine side 

chain. Two low energy conformations from molecular modeling studies of the g (-) PheLeu mimetic 

U which are consistent with the observed NMR results are shown in Figure 2. 

Figure 2 

Incorporation of the (R)-2-benzoylthio-3-phenyl-propionic acid side chain on the g (-) PheLeu 

constrained mimetic a, allowed us to investigate the effect of the g (-) conformation of phenylalanyl- 

leucine on the inhibition of metalloproteinases. Deprotection of la (NH2NH2, CHsOH, A) afforded 

the amino-methyl ester.10 Coupling with (R)-2-benzoylthio-3-phenyl-propionic acid (11)” and 

saponification (LiOH, THFICHsOH, 0%) afforded 2 (MDL100,192, Scheme 2). MDL 100,192 was 

found to be a poor inhibitor of atriopeptidase (neutral endopeptidase 24.11, NEP) and angiotensin 

converting enzyme (ACE). A detailed comparison of the effect of the g (-) and anti conformations of 

phenylalanyl-leucine with inhibitors on NEP and ACE will be described in a full paper. The K, for 

MDL 100,192 for NEP was 330nM and the Ki for ACE was 50uM. 
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