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First Synthesis of 1-Phenyl-3-pyrrol-1-ylindan-2-carboxylic Acid, a New
Scaffold of Potential Non-peptide Endothelin Receptor Antagonists
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Abstract: The first synthesis of trans,trans-1-phenyl-3-pyrrol-1-
ylindan-2-carboxylic acid, a key-intermediate in the access to new
potential non-peptide endothelin receptor antagonists, is reported.
Key words: 1-phenyl-3-pyrrol-1-ylindan-2-carboxylic acid, non-
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The endothelins (ETs), discovered in 1988, are afamily of
three isopeptides (ET-1, ET-2 and ET-3) encoded in the
human genome. The potent smooth muscle vasoconstric-
tor activity exerted by endothelins, through selective bind-
ing of the ET&/ETb receptors, is suggestive of an
important rolein cardiovascular and pulmonary diseases.!
Thus, an intense effort has been exerted by many research
groups to prepare antagonists of the two fully character-
ized endothelin receptors.2 Recently, the 1,3-diarylindan-
2-carboxylic acid (1) motif has been described as a useful
scaffold to build new potent and sel ective non-peptide en-
dothelin  receptor antagonists such as 3-[2-car-
boxymethoxy)-4-methoxyphenyl]-1-[ 3,4-(methylenedi-
oxy)phenyl]-5-(prop-1-yloxy)indan-2-carboxylic  acid
(SB 209670).3

In this paper, we reported an efficient synthesis of
trans,trans-1-phenyl-3-pyrrol-1-ylindan-2-carboxylic

acid (2), a scaffold for potential bioisosteres of 1 by re-
placement of the phenyl by a pyrrole nucleus (Scheme 1).

Scheme 1

The synthesis of carboxylic acid 2 was achieved accord-
ing to the following sequence. The previously reported 3-
phenylindan-1-one (3) was prepared either by condensa-
tion between benzene and cinnamic acid (4) in the pres-
ence of aluminium chloride* or by cyclization of

commercial 3,3-diphenylpropionic acid (5) using poly-
phosphoric acid (PPA).> Compound 3 was then reacted
with ethyl carbonate giving ethyl 1-oxo-3-phenylindane-
2-carboxylate (6).% The trans structure of 6 was caracter-
ized by *H NMR and coupling constants of 4.90 Hz were
measured for the H-2 and H-3 protons. The new enami-
noester 7 was prepared in 94% yield starting from 6 by us-
ing large excess of ammonium acetate in refluxing
ethanol. The reaction of 7 according to the Clauson-Kaas
reaction with 2,5-dimethoxytetrahydrofuran (2,5-diMe-
OTHF) in refluxing 1,4-dioxane with 4-chloropyridine
hydrochloride as catalyst yielded amixture of theisomers
8 and 9, presumably dueto athermal [1,3] sigmatropic re-
arrangement.” Compounds 8 and 9 have been separated by
chromatography on silica gel and the position of the in-
dene double bond was determined by *H NMR on the ba-
sis of previous results of the indene series® In fact,
compound 8 showed one singlet for H-1 at 5.97 ppm,
whereas proton H-1 for derivative 9 was present at 4.94
ppm. Hydrogenation of the indenes 8 and 9 at room tem-
perature using NaBH,-NiCl,, 6H,0° provided ethyl 1-
phenyl-3-pyrrol-1-ylindan-2-carboxylate as a mixture of
the al-cis 10 and all-trans 11 epimers. A sample of the
two diastereomers 10 and 11 was readily separated by
chromatography and their relative stereochemistry was
confirmed from NOE spectra. Irradiation of H-2in 10 led
to an NOE with both H-1 and H-3, while similar irradia-
tion of H-2 in C-2-epi 11 failed to show an NOE with ei-
ther H-1 or H-3. These observations support the al-cis
arrangement of H-1, -2 and -3 in 10 and are in accordance
with atrans stereochemical relationship between H-2 and
H-1 and H-3 in C-2-epi 11. The crude mixture of 10 and
11, when subjected to treatment with aqueous base, under-
went epimerization at C-2 and saponification to afford the
trans-trans  1-phenyl-3-pyrrol-1-ylindan-2-carboxylic
acid 2 (Scheme 2). Assignment of the relative configura-
tion of 2 was aso made on the basis of NOE experiments.
Specificaly, irradiation of H-2in 2 led to an NOE with H-
2" and H-6’ of the 1-phenyl group and H-a of the pyrrole.
These observations were consistent with a trans stere-
ochemical relationship between H-2 and the hydrogens 1
and 3in 2 (Scheme 1).
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Scheme 2 Reagents: i, AICl;, CgHs 38%; ii, PPA, 30%; iii,
(C,H50),CO, Na, 82%; iv, CH,COONH,, C,H;OH, 94%:; v, 2,5-di-
MeOTHF, C,H,CIN.HCI, 14-dioxane, 88% (8/9 : 1/1); Vi,
NiCl,.6H,0, NaBH,, CHOH, 86% (10/11 : 1/3); vii, a NaOH,
C,H:OH, H,0; b: HCI, H,0, 79% from 10 and 11.

In conclusion, we have developed the first synthesis of the
trans,trans-1-phenyl-3-pyrrol-1-ylindan-2-carboxylic
acid (2),%° an original framework for the preparation of
new non-peptide endothelin receptor antagonists.
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