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LINEAR AND MONOCYCLIC ENDOTHELIN‘
ANTAGONISTS

BACKGROUND OF THE INVENTION

The present invention relates to novel linear and
monocyclic antagonists of endothelin useful as pharma-
ceutical agents, to methods for their production, to
pharmaceutical compositions which include these com-
pounds and a pharmaceutically acceptable carrier, and
to pharmaceutical methods of treatment. More particu-
larly, the novel compounds of the present invention are
antagonists of endothelin useful in controlling hyperten-
sion, myocardial infarction, metabolic, endocrinologi-
cal, and neurological disorders, congestive heart failure,
endotoxic shock, subarachnoid hemorrhage, arrhyth-
mias, asthma, acute renal failure, preeclampsia, and
diabetes.

Endothelin-1 (ET-1), a potent vasoconstrictor, is a 21
amino acid bicyclic peptide that was first isolated from
cultured porcine aortic endothelial cells. Endothelin-1,
is one of a family of structurally similar bicyclic pep-
tides which include; ET-2, ET-3, vasoactive intestinal
contractor (VIC), and the sarafotoxins (SRTXs). The
unique bicyclic structure and corresponding arrange-
ment of the disulfide bridges of ET-1, which are the
same for the endothelins, VIC, and the sarafotoxins, has
led to significant speculation as to the importance of the
resulting induced secondary structure to receptor bind-
ing and functional activity. ET-1 analogues with incor-
rect disulfide pairings exhibit at least 100-fold less vaso-
constrictor activity. The flexible C-terminal hexapep-
tide of ET-1 has been shown to be important for binding
to the ET receptor and functional activity in selected
tissues. Additionally, the C-terminal amino acid (Trp-
21) has a critical role in binding and vasoconstrictor
activity, since ET[1-20] exhibits approximately 1000-
fold less functional activity.

Cody, W. L., et al, Abstract, Second International
Conference on Endothelin, Tsukuba, Japan, Dec. 9,
1990, and Johansen, N. L., et al, Peptides 1990, Pro-
ceedings of the Twenty First European Peptide Sympo-
sium, edited by Giralt, E. and Andreu, D., pages
680-681, Escom Science Publishers B.V. (1990) dis-
closed various monocyclic analogs of ET-1, none of
which exhibited any functional vasoconstricting activ-
ity.

However, we have surprisingly and unexpectedly
found that a series of linear and monocyclic analogs of
ET-1 are antagonists of endothelin.

SUMMARY OF THE INVENTION

Accordingly, the present invention is a compound of
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wherein X, n, and R3 are as defined above;
R is absent or is one to four amino acids selected from
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