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A method of treatment of nephropathies 1n mammals

comprisitig the step of adminisgtering to a mammat an effective
amount of a compound of formula (I}

wherein
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bond or is oxygen or a ~CH,~ group and the symbol ===

represens a single or a double bond or (b) 7 is
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and the symbol --- represents a double bond;

one of R, R R, and R, is -CH,OH, C,-C_ acyl,

2! 17y

/R7 /!:{7
=CON + =COOR, . --'caz-cooa7 + —CH,-CON p

\ \

R, R,

i Ry Ry

~CH=C-COOR, or ~CH=C-CON in which each of B, B, and R,
Y
R,

. alkyl and the others ace

is independently hydtogen nr €, €
indépendently chogsen from hydrogen, hydroxy, halogen, €, ~C,
alkyl, 2, =€, alkoxy and -CO0R, wherein By ds an definad
above, and one of R, and R is hydrogen and the othes is
hydroger, € ~€, alkyl ot pheayl; or a pharmaceutically

anseptatoe 501t thocenf,
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DESCRIPTION

"N-IMIDAZOLYL DERIVATIVES OF BICYCLIC
COMPOUNDS USEFUL IN MEDICINE"

This invention relates to N-imidazolyl
derivatives of bicyclic compounds.

N-imidazolyl derivatives containing a napthal-=zne,

acceptable salts thereof, are des¢ribed in US-A-4,510,149

o, and in GB-B-2,141,705. They are known to be endowed with

X N

0 04
<

Qe Ga
.%,°%, known to be useful in the treatment of migraine, diabetic

0 so

¥

.Ou:m.ipharmaceutical activity, in particular as vasodilators or
,

blood platelet aggyregation inhibitors. Additionally, these

compounds, and their pharmaceutically acceptable salts, are

microangiopathy, rheumatoid arthritis, hypertension, peptic

5 8o °°u1cets, osteoporosis, angina pectoris, atherosclerosis and

Q
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dislipiviaemias.

We have now found that certain compounds having

ic the following general formula (I), which are described in

the above-idzntified US and British patents

(1)
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(a) 2z is //L:: wherein Y completes ‘a single
% NY A

Rg

bond or is oxygen or a -CH,- group and the symgyl ———
C sent ingle or a “‘wuble bond or (b) Z is
epresents a sing ( // \\\;ﬁj

R and the symbol --- represents a double bond:;

wherein

0::::. one of R, R,, R, and R, is -CH,0H, C,-C, acyl,
ch’:" R7 /7
X1 L] 4
s #%%, +~CON ! -COOR,I , -CH,-COOR7 ’ —-CHI-—CON r
XX \ ‘ \\
OQO'liI: R. R.
(] [)
R, R, R, \
%%, ~CH=C-COOR, or -CH=C-CON in which each of R,, R, and R,
¢ d@
uegos“ R.
o @u

is independently hydrogen or C,-C, alkyl and the others are

10:d o* independently chosen from hydrogen, hydroxy, halogen, ¢, =C,
alkyl, C, -C, alkoxy and -COOR, wherein R, is as defined

vcwsst above, and one of R, and R, is hydrogen and the other is

PR
i%"'s hydrogen, C,-C, alkyl or phenyl; or a pharmaceutically
acceptable salt thereof, are also useful for the treatment, in
mammals, of nephropathies, as e,g. some forms of glomerulo-
nephritis, microalbuminuria in diabetic patients or
nephropathies secondary to systemic lupus erithematosus
(SLE), and of hyperlipidaemias, namely hypercholesterolaemias

and hypertriglyceridaemias, secondary to6 nephrotic syndrome.
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It has to be noticed that among the compounds
disclosed by US Patent ¢,510,149 a?d British Patent
2,141,705 only those having a —O-E:COORgroup, wherein each
of R, R’ and R" independéntly is hyérogen or C,-C, alkyl,
are endowed with high activity in lowering cholesterol and
triglycerides, in increasing the total serum HDL '
cholesterol, as well as in increasing the ratio be .ween
a-lipoprotein and B-lipoprotein total cholesterol.

As is known, drugs having such activities are
useful in prevention and therapy of atherosclerosis: Glueck
C.J., Artery, 2, 196 (1976); bay C.E. in Prank—H-Ciarke
(Ed.) Annuai reports in Hedicinai Chemistry, 13, 184,
chapter 2-Academic Press, N.Y. 1978, Therefore it is
surprising the fact that the compoqnds of formula (I),
accordin§ to the present ihvention, and the

pharmaceutically acceptable salts thereof, are acktive in

‘lowering elevated plasma ievels of both total cholesterol

and triglycerides in patients with nephropathy.

Preferred:compounds of formula (I) are those

S R ~
wherein 2 is < 7 or .

Rg

one of'Rl, R,, R, and R, is ~CH,0H, C,-C, acyl,

R, : R,

-CON , -COOR,, -CH,-COOR,, —CH,-CON

Rl RI
Tv ?9 R,
-CH=C-COOR, or -CH=C-CON in which each of R,, R,
R

]
and R, is independently hydrogen o~ ¢, -C, alkyl and ‘the
others are hydrogen and R, and R, are hydrogen; and the

pharmaceutically acceptable salts thereof.
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Examples of preferred rompounds of formula (I) are the fol-
lowing:

1,2-=dihydro-3-(1-imidazolyl)-6-carboxynaphthalene;
1,2-dihydro-3-({-imidazolyl )~-6-ethoxycarbonylnaphthalene;
1,2-dihydro-3-(1-imidazolyl)-6-hydroxymethylnaphthalene;
1,2-dihydro-3-(1-imidazolyl)-7~-carboxynaphthalene;
1,2-d1hydro-3-(1-imidazolyl)-6-(2-carboxyvinyl)-naphthalene:
1,2-dihydro-3-(1l-imidazolyl)-6-(2-ethoxycarbonylvinyl)-
naphthalene;
1,2-dihydro-3-(1l-imidazolyl)-6-carboxymethylnaphthalene;
4,2,3,4-tetrahydro-2-(1-imidazolyl)-7-carboxynaphthalene;
2~(1-imidazolyl)-7-carboxynaphthalene;
2-(1-imidazolyl)-6-carboxynaphthalene;

and the pharmaceutically acceptable salts thereof and, when
appropriate, the Cl~C4 alkyl esters thereof.
Pharmaceutically acceptable salts of the compounds of for-
mula (I) include acid addition salts, with inorganic, e.g.
nitric, hydrochloric, hydrobromic, sulphuric, perchloric
and phosphoric, acids, or organic, e.g. acetic, propionic,
glycolic, lactic, oxalic, malonic, malic, maleic, tartaric,
citric, benzoic, cinnamic, mandelic and salicylic acids,
and salts with irorganic, e.g. alkall metal, especially
sodium or potassium, bases or alkaline-earth metal, espe-
c¢lally calcium or magnesium, bases, or with organic bases,
e.g. alkylamines, preferably triethylamine. The alkyl and

alkoxy groups may be branched ~r straight chain groups.
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A halogen atom is, for example, fluorine, chlorine or
bromine, preferably chlorine or bromine.

A Cl-C4 or —06 alkyl group is preferably methyl or etsyl,

A Cl-C4 alkoxy group is preferably methoxy or ethoxy.

As stated above, the compounds of formula (I), as well

as the preferred ones hereabove specifically mentioned,

are already described in US Patent 4,510,149 and GB Patent
2,141,705. The details inherent to the methods of their
preparation are described in the above-identified US and
British patents.

The compounds of formula (I), as stated above, are ‘useful
for the treatment of nephropathies in mammals, especially
humans, as shown e.g. by the fact that they have proved
to be active in reducing proteinuria and creatinine serum
levels in the doxorubicin induced nephrosis in rats and ‘in
reducing proteinuria and increasing the glomerular filtra-
tion rate (GFR) in spontaneous focal glomerulonephritis in
the Milan Normotensive Strain (MNS) rats.

Compound 1,2-dihydro-3-~(1-imidazolyl)-6-carboxy-
-naphthalene (internal code FCE 22178), for ins-

tance,in the doxorubicin induced nephrosis,at the oral

dosage of 50 mg/kg b.i.d. for 7 days starting from the

21st after doxorubicin injection,reduced both proteinuria
(from 1018 + 102 to 751 + 49 mg/24 h p< 0.05) and crea-
tinine serum levels (from 1.85 + 0.26 to 0.97 + 0.09 mg/

dl p <0.001). This effect was paralleled by significant
inhitttion of both serum and urine TxB, levels: serum le-

vels were reduced from 536 + 55 ng/ml to 92 + 8.3 ng/ml

and urine levels from 20.3 + 2.5 ng/24 h to values under the detec-

8
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tion limit of the method. Moreover, in the spontaneous
focal glomerulonephritis of the MNS rats, FCE 22178 was
administered at the dosage of 50 mg/kg p.o. die + 100 mg/.
kg/die in drinking water starting from the first month of
age and. all along the life of the animal and in comparison
with a not treated group. During the development of the
disease MNS rats showed an increased production of TxA?2
(measured as TxB2 levels) in isolated glomeruli.(d;dd':
1.2 ng/mg prot. p <0.01 at 8 months of age) which was.
greatly reduced by FCE 22178 (2.77 + 0.53 ng/mg prot.

p «0.01). The same pattern . was Obscrvéd in urine. In adult
control MNS rats a progressive increase in ptoteinuria paralléled
by a decrease in GFR was also observed: FCE'22178 treat-
ment reduced proteinuria (237 + 30.3 vs 428.8 + 42.3 mg/
24 h p<4£0.01) and'inéreésed GFR towérds normal values
(1210 + 38 in controls vs 816 + 4Slp1/m1n/g k.w. in treat-—
ed rats p €0.01).

Histological evaluation: light microscopy of the kidneys of

agéd (14 months) control MNS rats revealed that 27% of the

‘glomeruli display an increase in mesangial matrix and seg-

mental glomerulosclerosis.Sclerotic glomeruli show massive
deposition of PAS-stained material,

Ultrastructural inivestigation of non sclerotic glomeruli
showed that an age-related process takes place in MNS rats;

in particular, the thickening of the glomerular basement

membrane (GMB) and the increase in mesangial matrix- appear

to be strictly related to the structural modifications of
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the epithelial cells. Flattening and fusion of the foot pro-
cesses, as well as formation of blebs and of electron dense
lysosomes, together with the frequent detachment of the cell
from the GMB is regarded to be related to the massive leakage
of proteins through the glomerulus. Treatment for example with
compcund FCE 22178 significantly (p <0.05) reduced the number
of sclerotic glumeruli (22%). More impressive and relevant were
the ultrastructural differences between treated and untreated
animals in non sclerotic glomeruli: the entity of flattening
and fusinn of foot processes was found to be definitly lower

in treated animals, pointing to a significant effect of the

L]
treatment in preventing the full picture typical of untreated

MNS prats.

" The activity of compound FCE 22178, for example, was evaluated

also in the model of subtotal renal ablation in the rat. This

model as known results in proteinuria, hypertension and pro-

*gres¢ ive kidney disease, Rats with a remnant kidney (RRM) have

increased excretion in the urine and glomerular production of

Thromboxane 82 (TxBa}.
Methods: Charles River C.D. male rats of 6 weeks of age were

used for this experiment. The left kidney was surgically reduced
for the 60% and one week later the right Kidney was removed.
Four weeks after the second operation the blood pressure was
measured and the rats were placed in metabolic cages for evalua-
tion of proteinuria, measured by the method of Lowry. Only the
animals with a blood pressure > 170 mm Hg and an urinary protein
excretion 2100 mg/day were used. Comparative experiments were
performed using sham operated rats. Also the in vitro TxA2
synthase inhibiting activities in serum and in isolated glomeru-

l{ were studied and compared. Glomerular preparation was per=



-8-

formed according to the method previously described and szg

was measured by RIA.
Compound FCE 22178 was tested at concentrations ranging from

4)(].0"12 M to 2)(10_8 M. For comparison purposes the well know"n

5 thromboxane synthase inhibitor (E)-3-[4-(lH-imidazol-1-ylmethyl)-

-phenyyj—z—propenoic acid monohydrochloride monohydrate, coded

as OKY046 and disclosed by U.S.patent 4,226,878, was tested at

the same concentrations.
Results: Compound FCE 22178 showed a greater activity in inhibi-

:re
10:+ +' ting glomerular than serum TxB2 production in RRM rats: the ICSO

ree

- =9
‘ered* were 3.2x10 11y in glomeruli and 1.7x10 "M in serum.

veee

*.»' % Compound OKYO46 showed a slightly greater potency in inhibiting

‘0 -1

'eire® serum TxA2 synthesis: ICSO 6x10 OM, but a lower activity on glo-
-11

*$%**meruli as compared to compound FCE 22178: ICSO 9x10 " M.

15 These results indicate compound FCE 22178 possesses a greater

,%, %%, selectivity for glomerular TxA2 synthase as compared to compound

4 a4

,*.°°, 0KY046. This fact is even more evident in control sham operated

9 vh

rats, where compound FCE 22178 maintained a greater activity in

ses +"glomeruld: ICS7x10-11M vs. 1x10" M in serum, whereas compound

20  OKYO46 losed his selectivity: Icsolxlo—gin glomeruli vs.5x10 °M

vin serum.
‘I‘:lll'(’:

IR ¥ §

+ + The carpounds of formula (I), as stated above, are also useful for
the treatment of hyperlipidaemias secondary to nephrotic

syndrome as shown e.g. by the fact that they have oroved to
25 be active in reducing cholesterol, triglycerides and phospho-
lipids in aged Milan Normotensive Strain (MNS) rats and in
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reducing triglycerides in doxorubicin treated rats. On the
other hand hyperlipidemia is characteristic of the nephrotic
syndrome: elevated plasma levels of both teotal cholesterol
and triglycerides have been reported in patients with nephro-
5 pathy (Appel G.B. et al. - New England J. Med. 312, 24, 1544,
1985 and Chopra J.S. et al. - Lancet February 1, 317, 1971).
This metabolic disorder can be reprmduced 1indoxorubicin
induced nephrosis (Calandra S, et al., - Exp. Mol. Pathology
39, 282, 1983).
10 Compound 1},2-dihydro-3-(1-imidazolyl)~6=-carboxynaphthalene,
' internal code FCE 22178, for instance, in this model at the
oral dosage of 50 mg/kg b.i.d. for 7 days starting from the
A 21st after doxonbicin fnjection lowered triglycerides serum
A levels from 783 + 152 tb 481.8 + 84 mg/dl.
p;aw§5 Also in spontaneous glomerulonéphritis of MNS rats this
metabolic disorder is present and FCE 22178 was very active
, {n ameliorating the disease: in fact in this model the
e product lowered, in 14 months old rats treated for 2 months,
et total cholesterol from 223 + 36 to 130.5 + 2.2 mg/dl,
g:‘%o triglycerides from 399.6 + 105 to 169.3 + 26.1 mg/dl and
phospholipids from 338.6 + 56 to 197.8 + 21 mg/dl.

The toxiecity of the compounds of the invention is negli-

gible, therefore they can be safely used in therapy.

Micé and rats which had been deprived of food for nine hours
25 were treated orally with single administrations of increas-

ilng doeses of compounds of the tnvention, then housed and

normally fed. The orientative acute toxicity (LDSO) was as-
sessed on the seventh day arter the treatment and was higher

than 800 mg/kg,
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In view of their high therapeutic index the <ampounds of
formula (I) can be safely used in medicine.
The dosage level suitable for oral administration to adult
humans of the compounds of formula (I), e.g. 1,2-dihydro-3-
(1-imidazolyl)-6-carboxy-naphthalene, may range from about
100mg to about 800 mg per dose 1 to 3 times a day, preferably
from about 200mg to about 400 mg per dose 1 to 3 times a day.
The exact dosage depends on the disease, age, welght, condi-
tion of the patient and administration route.
The compounds can be administered in a variety of dosage forms,
e.g., orally, in the form of tablets, capsules, sugar, or
film coated tablets, liquid solutions or suspensions; rectal-
ly, in the form of suppositories; parenterally, e.g. intira-
muscularly; or by intravenous injection or infusion.
The invention includes pharmaceutical compositions comprising
a compound af formula (I) in association with a pharmaceutical-
ly acgeptable excipient (which can be a carrier or diluent).
The pharmaceutical compositions can be usually prepared following
conventional methods and administered in a pharmaceutically
suitable form.,
For example, the solid oral forms may contain, together with
the active compound, diluents, e.g, lactose, dextrose, sac-

charose, cellulose, corn starch or potato starch; lubricants,
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e.g. silica, talc, stearic acid, magnesium or calcium
steara;e,‘and/or polyéthylene glycols; binding agents, e.g.
starches, arabic gums, gelatiﬁ, methyléellulose. cavbdxy-
methylceilulose or polyvinyl pyrrolidone; diéaggregating

agents, e.g. a starch, alginic acid, alginates or sodium

‘starch glycolate; effervescing mixtures; dyestuffs; sweeten-

ers; wetting agents, such as lecithin, polysorbates, lauryl-
suiphates; and, in general, non-toxic and pharmacologically

inactLve\substances‘used in pharmaceutical formulations.

" said pharmaceutical preparations may be manufactured in

known manner, for example, by means of mixing, granulating,
tabletting, sugar-noating processes.

The liquid dispersions for oral administration may be e.g.
syrups, emulsions, and suspensions. The syrup may contair

as carrier, ror example, saccharose or sacbharose with
glycerine and/or mannitol and/or sorbitol.

The suspensions and the emulsions may contain as carrier,

for example, a natural gum, agar, sodium alginate, pectin,
i2thylcellulose, carboxymethylcellulose, Qr‘polyviﬁyi alcohol,
The suspensions sr solutions for intramuscular injections

may cqntain, nogether‘Qith‘ﬁhe active‘compound. a pharma-
ceutically acceptable Qaréieb, e.g. sﬁerile water, olive oil,

ethyl oleate, glycols, e.g., propylene glycol, and if desir-

ed, a suitable amount of lidOQaine‘hydrochlorideﬁ

The solutions rob intravenous injections or infusions may
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contain as carrier, for example, sterile water or preferably
they may be in the form aof sterile, aqueous, 1isotonic saline
solutions,

The suppositories may contain together with the active compound
a pharmaceutically acceptable carrier, e.g. cocoa-butter, poly-
ethylen¢ gly~ol, a polyoxyethylere sorbitan fatty acid ester

surfactant or lecithin.
The following examples illustrate but do not limit the present

invention.

Example 1
Tablets, each weighing 300 mg and containing 100 mg of the

active substance can bemanufactured as follows:

Compositions (fer 10,000 tablets)

1,2-dihydro-3-/i~imidazolyl)-6~carboxynaphthalene 1000 g
lactose 1420 g
corn starch . 475 8
talc powder 75 &
magnesiym stearate 30 8

1,2«dihydro-3-(1~-imidazclyl)-6-carboxy-naphthalene, lactose

and a half of the co.n starch are mixed; the mixture 1is then
forced through a sieve of 0.5 mm openings, Corn starch (36 mg)
is suspended¢ in warm water (350 ml). The resulting paste is
used %o granulale the powder. The granules are 'dried, commi-
nuted on a sieve of sieve size 1,4 mm, then the remaining quan-
tity of starch, talc and magnesium are added, carefully mixcd,

and processed into tablets using punches of {0 mm diameter.
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Example 2: Intramuscular injection

An injectable pharmaceutical compositioncan be manufactured

by lissolving 100 mg of 1,2-dihydro-3-(1-imidazolyl)-6-

carboxynaphthalene sodium salt in sterile water or sterile

normal saline soltulfon (1-2 ml).

Example 3: Capsules (100 mg)
1,2-dihydro-3-(1-imidazolyl)-6-carboxynaphthalene
lactose

corn starch

magnesium stearate

Total

Encapsulate in two-piece hard gelatine capsules.

Example 4: Suppository (100 mg)
1,2-dihydro-3-(1-imidazolyl)-6-carboxynaghthalene
lecithin

cocoa butter
Total

100
248
510
2

mg
mg
mg
mg

B T

GOU

0.10
0.14
1.76

2.00

mg

Q] @
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THE CLAIMS DEFINING THE TNVENTION ARE AS FOLLOWS:

1. A method of treatment of nephropathies in mammals
comprisin¢ the step of administering to a mammal an effective

amount of a compound of fermula (I)

(1)
R,
wherein R
6
1o (a) 2 is ~. /,//’ wherein Y completes a single
XL L) Y Rs
1680 *
::Vo bond or is oxygen or a ~CH,- group and the symbol ~--
nﬁ:° represents a single or a double bond or (b)N/Z ig P
3‘000%
[0}
and the symbal ---~ represents a double bond;
one of R, R,; R, and R, is -CH,OH, ¢,=C, aueyl,
QR
2260 'R; R‘l’
b @0 . )
O ~CON  , =COOR,, =CH,=COOR,, =CH,-CON
\. \
).1-!@ R' Ru
2394 .
:!HOE R'7 R9 R'i
~Cil=C-COOR, or -CH=C-CON in which each of R,, R, and R,
e d \
o *ub R,
v e ¢
L
] ¥4

is independently hydrogen or C,-C, alkyl and the others ace
independently chasen from hydcogen, hydroxy, halogen, ¢, -C,
alkyl, ¢ ~C, alkoxy and =COOR, wherein R, is as defined
above, and one of R, and R, is hydrogen and the other is
hydregen, C, -C, alkyl or phenyl; or a pharmaceutically

acceptable salt theceotf,

R PG S U DY SISy
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h%es—%a—mamma%sx

A ~athed
2, Hselaccord1ng to claim 1, where in the

compound of formula (I)

Z is 6
y k :
e

one of R, R,, R, and R, is -CH,0H, C,-C, acyl,

R, R,
~CON ’ —COORI, ~CH2—COOR7, —CHz—CON
\ |
R, R,
T’ R, R,
~CH=C-COOR, oOr -CH-C—CON\ in which each of R,, R, and
RB

R, is independently hydrogen or C,-C, alkyl and the others

are hydrogen, and R, and R, are hydrogen.
<Wdhca

3. usejaccording to claim 1, where the compound
of formula (I) is 1,2-dihydro-3-(l-imidazolyl)-6-
carboxynaphthalene. |

[ me\ oé

4. ‘BﬁeLaccordxng to claim 1, whetexn the
compound of fotmula (1) is chusen from:
1,2-dihydro- -3-(1- 1m1dazolyl) -6~ e*hoxyCorbonylnaphthalene,
1,2—d1hydro~3-(L—xmxdazolyl)—6~hydroxymgthylnaphthalene,
1,2Fdihydfo—3—(l-imidézolyl)—7—catboxynaphthalene;
‘1,2—dihydto-3—(l—imidazolyl)»6—(2—carboxyviny1)—
‘naphthalene;
'1,2-dihydro-3-(1-imidazolyl)~6~(2-ethoxycarbonylvinyl)-
naphthalene;
1,2-dihydro-3-(1-imidazolyl)~6-carboxymethylnaphthalene;
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l,2,3,4—te£rahydro—2-(l-imidazolyl)—7—carboxynapthalene;
2-(l-imidazolyl)-7-carboxynapthalene; and

_ 2-(l—imidazolyl)—6—carb0xynapthalene.
5. A method of.treatment of glomerulonephri%is in
humans comprising the step of administering to a human an
effective amount of a compound of formula (I) as defined in
any one of claiins 1 to 4, or a pharmaceutically acceptable
salt thereof.
6. A method of treatment of microalbuminuria in
diabetic pistients comprising the step of administering to a
human an effective amount of a compound of formula (I) as
defined in any one of claims 1 to 4, or a pharmaceutically
acceptable salt ther~’,

Ed“:c 7. A method r:z treatment of néphropathies in humans
Jore, secondary to lupus erithematosus comprising the step of

:ﬁ; administering to a human an effective amount of a compound
:":‘: of formula (I) as defined in any one of claims 1 to 4, or a
‘eson’ pharmaceutically acceptable salt thereof,

‘:“”§ 8. A method of ti2atment of hyperlipidaemias

secondary to nephrotic syndrome comprising the step of
acministering to a mammal an effective amount of a compound

of formula (I) as defined in any one of clalms 1 to 4, or a
L X SN

Sena’ pharmaceutically acceptable salt thereof.

qfﬁ”g 9, A method of treatment of hypercholesterolaemlas'
' secondary to nephrotic syndrome comprlslng the step of

ﬁ:i administering to a mémmal an effective amount of formula
ses (I) as defined in any one of claims 1 to 4, or a

pharmaceutlcally acceptable salt thereof.
_ 10. A method of treatment of hypertriglyceridaemias
: secondary to nephrotic syndrome comprising the step of
_administéring to a maimal an effective amount of formula
(I3 as defined in any one of claims 1 to 4, or a
pharmaceutlcally acceptable salt thereof.
IT A compound as defined ln an )
__when_useg—in—t|

of etaims— L to 4

reatment of,ngghrquthies in_mammals.
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