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Abstract : The Phe sidechain in dermorphin was fixed into the trans conformation by linking 
the aromatic ring to the Gly nitrogen through a methylene bridge. The compound has high p- 
and 8-opioid activities. 

The naturaily occuring peptides dermorphin H-Tyr-D-Ala-Phe-Gly-Tyr-Pro-Ser-NH2 1 and 

deltorphin (e.g. deltorphin II : H-Tyr-D-Ala-Phe-Glu-Val-Val-Gly-NH2 2) display different 

selectivities towards the opioid receptor subtypes. Whereas 1 is p-selective, 2 is Z-selective, 

which is in agreement with the hypothesis of a common N-terminal “message” part, and a 

different C-terminal “address” part (l), the latter being responsible for the receptor selection. On 

the other hand, the importance of the relative orientation of the Tyr and Phe sidechains for 

determining receptor selectivity and affinity has been emphasized in several studies of opioid 

peptides containing Phe at positions 3 or 4 (2-6). 

For linear peptides such as & or 2, the flexibility of the backbone and especially of the sidechain 

moieties makes dete~ination of the important confo~a~onal features responsible for 

biological activity very difficult. Therefore conformational flexibility has been reduced by 

cyclization of the peptide backbone (7). iteratively, the sidechain o~entation can be fixed by 

cydization as has been done for Fhe or Tyr by using a tetrahydroisoquinoline-3-carboxylic acid 

(Tic) structure (4,8,9X The use of Tic constrains the sidechain to the gauche(-) (X1= -60”) or 

gauche(+) (Xl= +60”) staggered conformations (8). We now report fixing the Phe sidechain in 1 

into the trams (Xl=: 180”) confo~ation. This can be achieved by bridging the phenyl ring of Phe 

and the nitrogen atom of the succeeding amino acid by a methylene group (Fig. 1). 
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The required 4-amino-tetrahydro-2-benzazepin-3-one 3 (Rn+l = H) for substitution of Phe-Gly in 

dermorphin has been prepared by adaptation of the method described by Flynn (10,ll) and de* 

Laszlo (12) (Scheme 1) (13). Incorporation of the Boc-protected dipeptide mimetic 7 into the 

dermorphin sequence was performed by solid phase synthesis (14) using a p-methyl- 

benzhydrylamine resin, DCUHOBt couplings and HF cleavage. The overall yield of the purified 

peptide was 40%. 

The affinity of peptide 8 for p- and &opioid receptors in rat forebrain using [3Hlsufentanil as 

the p-selective ligand and [sH]DPDPE as the &selective ligand and its ability to inhibit 

electrically induced contractions in the guinea pig ileum (GPI) and mouse vas deferens (MVD) 

(15) are collected in Table 1. 

Table 1 -- Biolor;ical activities (IC,, values, nM) 

[3Hlsufentanil [‘HIDPDPE GPI 

1 2.4+ 1.1 295531 1.06 ? 0.06 

2 > 3000 _ 

s 11.0 + 0.8 17.4 + 1.0 10.8 + 1.6 

MVD 

17.80*2.10 

0.32 i: 0.05 

0.66kO.13 

MVD/GPI 

16.7(l) 

2 1 10d(l) 

0.06 
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Clearly, compared to 1, u-affinity and activity of 8 are decreased by a factor 4 and 10, 

respectively, while S-affinity and activity are increased by a factor 17 and 27 respectively. 

As a result of the fixing of the Phe sidechain in the trans conformation at XI the strongly u- 

selective dermorphin loses its specificity, mainly by an increase in s-affinity. The high potency of 

8 contrasts to the low potency observed for [Tic3]dermorphin (9). In the Tic structure, the Phe 

sidechain is fixed by bridging the phenyl ring and its own o-nitrogen atom by a methylene 

group. This results in a gauche(+) orientation of the sidechain when Tic is in a non N-terminal 

position (8). This result further illustrates the importance of the Phe sidechain orientation, and 

hence the Tyr/Phe relative orientation, for determining receptor selectivity. It corroborates the 

theoretical model for the &receptor bound conformation of H-Tyr-D-Met-Phe-His-Leu-Met-Asp- 

NH2 (16) and DPDPE (6) which places the Phe aromatic ring in the trans rotameric position. 

Thus, the N-terminal tripeptide is not just a “message”, but through its conformation it also 

contributes to receptor selection (17). The potential of the sidechain constrained pseudodipeptide 

2 for inducing &selectivity wil be investigated by incorporation into other opioid peptides. 
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