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QUINOLINE SUBSTITUTED
NAPHTHALENEPROPIONIC ACID
DERIVATIVES AS
ANTI-INFLAMMATORY/ANTIALLERGIC
AGENTS

This is a continuation-in-part of U.S. Ser. No.
351,119, filed May 12, 1989 now a U.S. Pat. No.
4,690,892, which is a continuation-in-part of U.S. Ser.
No. 202,975, filed June 10, 1988, now abandoned, which
is a continuation-in-part of U.S. Ser. No. 080,122, filed
July 31, 1987, now abandoned.

This invention relates to novel naphthalenepropionic
acid derivatives possessing lipoxygenase inhibitory and
leukotriene antagonist activity, which are useful as anti-
inflammatory, antiallergic and cytoprotective agents.

It is known that arachidonic acid (A A) is metabolized
in mammals by two distinct pathways. The metabolism
of arachidonic acid by cyclooxygenase enzymes results
in the production of prostaglandins and thromboxanes.
The physiological activity of the prostaglandins has
already been amply elucidated in recent years. The
other pathway of AA metabolism involves lipoxyge-
nase enzymes and results in the production of a number
of oxidative products called leukotrienes. The latter are
designated by the LT nomenclature system, and the
most significant products of the lipoxygenase metabolic
pathway are the leukotrienes By, C4, D4 and E4. The
substance denominated slow-reacting substance of ana-
phylaxis (SRS-A) has been shown to consist of a mix-
ture of sulfidopeptide leukotrienes, C4, D4 and E4 [see
Bach et al., J Immun., 215, 115-118 (1980); Biochem.
Biophys. Res. Commun., 93, 1121-1126 (1980)].

The significance of these leukotrienes is that a great
deal of evidence has been accumulated showing that
leukotrienes participate in inflammatory reactions, ex-
hibit chemotactic activities, stimulate lysosomal enzyme
release and act as important factors in the immediate
hypersensitivity reaction. It has been shown that LTC,4
and LTDj4are potent bronchoconstrictors of the human
bronchi [see Dahlen et al., Narure 288, 484486 (1980)
and Piper, Int. Arch. Appl. Immunol., 76, suppl. 1, 43
(1985)] which stimulate the release of mucus from air-
ways in vitro [Marom et al., 4m. Rev. Resp. Dis., 126,
449 (1982)], are potent vasodilators in skin [see Bisgaard
et al., Prostaglandins, 23, 797 (1982)], and produce a
wheal and flare response [Camp et al., Br. J. Pharmacol.,
80, 497 (1983)]. The nonpeptide leukotriene, LTBy, is a
powerful chemotactic factor for leukocytes [see A. S.
Ford-Hutchinson, J. Roy. Soc. Med., 74, 831-833
(1981)), which stimulates cell accumulation and affects
vascular smooth muscle [see Bray, Br. Med. Bull., 39,
249 (1983)). The activity of leukotrienes as mediators of
inflammation and hypersensitivity is extensively re-
viewed in Bailey and Casey, Ann. Reports Med. Chem.,
17, 203-217 (1982) and in Bray, Agents and Actions, 19,
87 (1986).

There is also evidence that products of the cycloox-
ygenase/lipoxygenase pathways play key roles in both
the pathogenesis of gastric mucosal damage due to ex-
tracellular (gastric and intestinal contents, microorgan-
isms, and the like) or intracellular (ischemia, viruses,
etc.) agents, as well as in cytoprotection against such
damage. Thus, on the one hand prostaglandins exert a
cytoprotective effect on the gastric mucosa [see Robert,
Gastroenterology, 77, 761-767 (1979)} and this action of
the prostaglandins, especially of the E series, is consid-
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ered to be of importance in the treatment of gastrointes-
tinal ulceration [see Isselbacher, Drugs, 33 (Suppl.),
38-46 (1987)]. On the other hand, ex vivo experiments
have shown that gastric mucosal tissue from ethanol-
pretreated rats is capable of LTC4 generation and that
this LTC4 production is quantitatively related to the
severity of the ethanol damage [see Lange et al., Nau-
nyn-Schmiedeberg’s Arch. Pharmacol. Suppl., 330, R27,
(1985)]. It has also been demonstrated that LTC4 can
induce vasoconstriction in both venous and arteriolar
vessels in the rat submucosa [see Whittle, JUPHAR
Ninth Int. Cong. of Pharm., S30-2, London, England
(1984)]. This is significant since ethanol-induced lesion
formation in gastric mucosa may be multifactorial with,
for example, stasis of gastric blood flow contributing
significantly to the development of the hemorrhagic
necrotic aspects of the tissue injury [see Guth et al,,
Gastroenterology, 87, 1083-90 (1984)]. Moreover, in the
anesthetized cat, exogenous LTD4 evokes both in-
creased pepsin secretion and decreased transgastric
potential [Pendleton et al, Eur. J. Pharmacol, 125,
297-99 (1986)]. A particularly significant recent finding
in this regard is that 5-lipoxygenase inhibitors and some
leukotriene antagonists protect the gastric mucosa
against lesions induced by the oral or parenteral ad-
ministraion of most nonsteroidal antiinflammatory
drugs [see Rainsford, Agents and Actions, 21, 316-19
(1987)]. Accordingly, a significant body of evidence
implicates the involvement of lipoxygenase products in
the development of pathological features associated
with gastric mucosal lesions, such as for example those
induced by ethanol exposure and administration of non-
steroidal anti-inflammatory drugs. Thus, compounds
which inhibit the biological effects of leukotrienes and-
/or which control the biosynthesis of these substances,
as by inhibiting 5-lipoxygenase, are considered to be of
value as cytoprotective agents.

Accordingly, the biological activity of the leuko-
trienes and SRS’s, and of lipoxygenase as the enzyme
leading to the metabolism of AA to leukotrienes, indi-
cates that a rational approach to drug therapy to pre-
vent, remove or ameliorate the symptoms of allergies,
anaphylaxis, asthma and inflammation and for gastric
cytoprotection must focus on either blocking the release
of mediators of these conditions or antagonizing their
effects. Thus compounds, which inhibit the biological
effects of the leukotrienes and SRS’s and/or which
control the biosynthesis of these substances, as by inhib-
iting lipoxygenase, are considered to be of value in
treating such conditions as allergic bronchial asthma,
allergic rhinitis, as well as in other immediate hypersen-
sitivity reactions and in providing gastric cytoprotec-
tion.

It has now been found that certain novel naphthalene-
propionic acid derivatives inhibit lipoxygenase and an-
tagonize products of the lipoxygenase pathway, and so
are useful as anti-inflammatory, anti-allergic and cyto-
protective agents. The present invention provides novel
compounds having the following formula:
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