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This invention relates to novel indane derivatives having
actions of protecting from endotoxin shock and/or actions
of curing nephritis; processes for preparing the same and a
synthetic -intermediate of the same.

10 '

In Japanese Provisional Patent Publication No. 23853/1988,
it has been disclosed that benzenésulfonamidindanyl com-—
pounds such as 6—-(2-benzenesulfonamido-indan-5-yl)-4,5-
dihydro-pyridazin-3 (2H) —one exhibit antithrombotic actions.
15 In PCT Provisional Patent Publication No. WO92/15558, it
has been disclosed that benzenesulfonaminoalkylindane
derivatives such as 6-[2—-[ (4—chlorophenyl)sulfonylamino—
methyl]indan45—yl]—3—cxo—2,3,4,S—tetrahydropyridazine have
antagonistic actions on thromboxane Az.
20 :

' On the other hand, as an agent for curing endotoxin shock
which occﬁrs in a patient seriously infected with gram-
negative bacteria, there have been conventiconally used
steroid hormones, aprotinin (a protease inhibitor) and

25 . dobutamine (a cardiac).
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Further, as an agent for curing nephritis, there have been
conventionally used prednisolon (a steroid agent), cyclo-
phosphamide (an immunosuppressant), dipyridamole, dilazep

{antiplatelets) and haperin (an anticoagulant).
RY NVENT

An object of the present invention is to provide novel
indane derivatives having excellent actions of protecting
from endotoxin shock and/or excellent actions of curing
nephritis, processes for preparing the same and a synthetic

intermediate of the same.

That is, the present invention is concerned with an indane
derivative represented by the formula (I):

R2
!
Alk-N-X-R1
(1)

wherein R! represents a substituted or unsubstituted
aryl group, a lower alkyl group, a cycloalkyl group, a
halogeno—-lower alkyl group, a lower alkenyl group, a
phenyl-substituted lower alkenyl group, & substituted
or unsubstituted monocyclic or bicyclic aromatic
heterocyclic group having nitrogen atom, oxygen atom
or sulfur atom as a hetero atom, a lower alkyl group
which is substituted by a substituted or unsubstituted
monocyclic or bicyclic aromatic heterocyclic group
having nitrogen atom, oxygen atom or sulfur atom as a
‘hetero atom, a substituted or unsubstituted lower
alkoky group, phenoxy group, a lower alkylamino group,
a lower alkenylamino group, phénylamino group or a

lower alkenyloxy group; R? represents hydrogen atom or
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a lower a%kyl group; X represents carbonyl group or
thiocarbonyl group; Alk represents a single bonding
arm or a lower alkylene group; and the dotted line
represents preéence or absence of a double bond,

or a pharmaceutically acceptable salt thereof.

DESCRIPTION QF THE PREFERRED EMBODIMENTS

In the following, the present invention is explained in

detail.

In the desired compound (I) of the present invention, as
the substituted or unsubstituted aryl group, there may be
mentioned, for example, a phenyl group which may be substi-
tuted by 1 to 3 groups selected from the group consisting
of a lower alkoxy group, a phényl—substituted_lower alkoxy
group, a halogen atom, hydroxyl group, trifluoromethyl
group, nitro group, a lower alkyl group and a di-lower
alkylamino group. As the halogeno-lower alkyl grbup, there
may be mentioned, for example, trifluoromethyl group. As
the phenyl—substituted lower alkenyl group, there may be
mentioned, for ekample, styryl group. As the substituted
or unsubstituted monocyclic or bicyclic aromatic hetero-
cyclic group having nitrogen atom, oxygen atom or sulfur
atom as a hetero atom, there may be mentioned, for example,
pyridyl group, furyl group, thienyl group, pyrazyl group,
pyrimidyl group, quinolyl group and isoquinolyl group each
of which may be substituted by 1 to 4 groups selected from
the group consisting of a lower alkyl group, a halogeno-
lower alkyl group, a lower alkoxy group, a lower alkylthio
group, hydroxy group, mercapto group, cyano group, amino
group, a substituted amino group (for example, a lower
alkylamino group, a di-lower alkylamino group or an acyl-
amino group), a'halogen atom, phenoxy group, carboxyl
group, a lower alkoxycarbonyi group, a lower alkylcarbonyl~

- oxy group, a lower alkylcarbonyl group, carbamoyl group and
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a di-lower alkylcarbamoyl group. As the lower alkyl group
which is substituted by a substituted or unsubstituted
monocyclic or bicyclic aromatic heterocyclic group having
nitrogen atom, oxygen atom or sulfur atom as a hetero atom,
ﬁhere may be mentioned,-for example, pyridylmethyl group.
As the substituted or unsubstituted lower alkoxy group,
there may be mentioned a lower alkoxy group which may be
substituted by phenyl group.

As preferred examples of the compound of the present

invention, there may b€ mentioned a compound which have a

characteristic as follows; .

(1A) R! is pyridyl group which may be substituted by 1 or 2
groups selected from the group consisting of a lower alkyl
group, a halogeno-lower alkyl group, a lower alkoxy group,
a lower alkylthio group, hydroky group, mercapto group,
cyano group, amino group, a substituted amino group (for
example, a lower alkylamino group, a di-lower alkylamino
group or an acylamino group), a halogen atom, phenoxy
group, carboxyl group, a lower alkoxycarbonyl group, a
lower alkylcarbonyloxy group, a lower alkylcarbonyl group,
carbamoyl group and a di-lower alkylcarbamoyl group; a
pyridyl-substituted lower alkyl-group; a lower alkyl gfoup;
a cycloalkyl group; a lower alkenyl group; or a lower

alkoxy group.

(1B) R! is pyridyl group which may be substituted by 1 or 2
groups selected from the group consisting of a lower alkyl

group and amino group; a lower alkyl group; a lower alkenyl

. group; or a lower alkoxy group.

(1C) Rl is pyridyl group which may be substituted by 1 or 2
groups selected from the group consisting of methyl group

and amino group.

Besides, when Rl is "pyridyl group which may be substi-
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tuted", there is no limitation of the position of substi-
tuent (s) or position of linkage to the moiety -X- on the
pyridine ring. However, as a preferred example, there may
be mentioned a substituted or unsubstituted pyridyl group
which is linked to the moiety -X- on 3—position of pyridine
ring (i.e., a substituted or unsubstituted pyridin-3-yl
group). In case of a substituted pyridyl group, there may
be mentioned a 2- or 4-substituted or 2,4-di-substituted
pyridin-3-yl group. As a more preferred example, there may
be mentioned an unsubstituted pyridin-3-yl group or 2-sub-

stituted pyridin-3-yl group.

As another preferred example of the compound, there may be
mentioned a compound which have a characteristic as fol-
lows; -

(2) X is carbonyl group.

'As another prefefred example of the compound, there may be

mentioned a compound which have a characteristic as fol-
lows;
(3) Alk is a lower alkylene group.

As another preferred example of the compound, there may be
mentioned a compound which have a characteristic as fol-

lows;
(4) The dotted line represents presence of a double bond.

As a further preferred example of the compound, there may
be mentioned a compound which have both characteristics of

(1A) and (2) mentioned above.
As another prefefred example of the compound, there may be
mentioned a compound which have both characteristics of (2)

and (4) mentioned above.

As a more'preferred example of the compound, there may be
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mentioned a cbmpound which have all characteristics of
(1B), (2), (3) and (4) mentioned above.

As a particularly preferred example of the compound, there
may be mentioned a compound which have all characteristics
of (1C), (2), (3) and (4) mentioned above.

In the desired compound (I) of the present inventioh, two
kinds of optical isomers based on an asymmetric carbon atom
exist. Both of these optical isomers and a mixture thereoif

are included in the présent invention.

The desired compound (I) of the present invention can be
used for medical purposes either in a free form or in the
form of a pharmaceutically acceptable salt thereof. As the
pharmaceutically acceptable salt, there may be mentioned
inorganic acid salts such as hydrochloride, phosphate and
hydrobromide, and organic acid salts such as acetate,

succinate, fumarate and methanesulfonate.

The desired compound (I) of the present invention can be
administeréd either orally or.parenterally, and it can. be
used as a medical preparation by mixing it with an excipi-
ent suitable for oral or parenteral administration. The

medical preparation may be a solid preparation such as a

_ tablet, a capsule and a powder, or a liquid preparation

such as a solution, a suspension and an emulsion. Further,
when the desired compound (I) is administered parenterally,

it can be used in the form of an injection.

The dose varies depending on age, body weight and state of
a patient and disease conditions of a patient, but, in gen-
eral, the dose per day is'preferably 1l to 300 mg/kg, par-
ticularly 3 to 100 mg/kg in the case of oral administra-
tion, and it is preferably 0.01 to 50 mg/kg, particularly

0.1 to 20 mg/kg in the case of parenteral administration.
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According to the present invention, the desired compound
(I) or a pharmaceutically acceptable salt thereof can be -
prepared by the following preparation processes (A) to (C).

() The desired compound (I) or a pharmaceutically accept-
able salt thereof can be prepared by reacting a compound

represented by the formula (II):

Alk-NH-R?2
(II)

wherein R2, Alk and the dotted line have the same
meanings as defined above,
or a salt thereof, with a compound represented by the for-

mula (III):

R1-X-OH . (III)

wherein R! and X have the same meanings as defined
above,
a salt thereof or a reactive derivative thereof and, if
necessary, converting the resulting compound into a pharma-

ceutically acceptable salt thereof.

(B) Among the desired compounds (I), a compound repre-
sented by the formula (I-a):

R? gz
|
Alk-N— C-NH-R!!
(I-a)

wherein R!! represents a lower alkyl group, a lower
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alkenyl éfﬁup or phenyl group; 7 represents oxygen
atom or sulfur atom; and RZ, A;k and the dotted line
have the same meanings as defined above,
or a pharmaceutically acceptable salt thereof can be pre-
pared by reacting the starting compound (II) as shown above
or a salt thereof, with a compound represented by the for-
mula (IV):

R11-N=C=2 (IV)

wherein Rl and 2z have the same meanings as defined
above,
and, if necessary, converting the resulting compound ‘into a

pharmaceutically acéeptable salt thereof.

(C) Among the desired compounds (I), a compound in which

the dotted line represents presence of a double bond, i.e.,

. a compound represented by the formula (I-Db):

RZ
|
Alk-N-X-R?
(I-b) °

- wherein Rl/ RZ2, X and Alk have the same meanings as
defined above,
or a pharmaceutically acceptable salt thereof can be pre-
pared by oxidizing a compound in which the dotted line rep-
resents absence of a double bond among the desired com-
pounds (I}, i.e., a éompound represented by the formula (I-

c):
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wherein R, R2, X and Alk have the same meanings as

defined above,

and, if necessary, converting the resulting compound into a

pharmaceutically acceptable salt thereof.

In Preparation process (&) described above, when the'com—
pound (I) is prepared by using the compound (III) or a salt
thereof, thé reaction .can be carried out in a suitable sol-

vent in the presence of a condensing agent.

As the condensing agent, there may be used commonly used
condensing agents such as 1,3-dicyclohexylcarbodiimide,
carbonyldiimidazole, l-ethyl-3-(3'—dimethylaminopropyl)-
carbodiimide and diethyl cyanophosphonate.' As the salt of
the compound (III), there may be used conventionally used

salts such as an alkali metal salt, an alkaline earth metal

salt and an organic amine salt. It is preferred that the
above salt is previously converted into a free compound and

the free cémpound is provided for the reaction with the

compound (II).

In Preparation process (A), when the compound (I) is
prepared by using a reactive derivative of the compound
(III), the reaction can be suitably carried out in a
suitable solvent in the presence or absence of an acid
receptor. As the reactive derivative, there may be used
reactive derivatives commonly used for condensation, such
as acid halides (including halogenoformate), mixed acid
anhydrides and active esters. As the acid receptor, there

may be mentioned alkali metal carbonates such as potassium
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carbonate and gbdium carbonate; alkali metal hydrogen
carbonates such as potassium hydrogen carbonate and sodium
hydrogen carbonate; alkali metal hydroxides such as sodium
hydroxide and potassium hydroxide; tri-lower alkylamines
such as triethylamine, tributylamine and diisopropylethyl-
amine; tertiary amines such as 1,4-diazabicyclo([2.2.2]-
octane, 1,5-diazabicyclo[4.3.0)non-5-ene, 1,8-diazabicyclo-
[5.4.0)undec-7-ene; and aromatic amines such as pyridine,

lutidine, collidine and dimethylaniline.

In Preparation process' (B), the reaction of the compound
(II) with the compound (IV) can be carried out easily by,
for example, mixing the compound (II) and the compound (IV)
in the presence or absence of a solvent according to a

conventional method.

The solvent to be used in Preparation process (A) and
Preparation process (B) described above may be any inert
solvent which does not exert bad influence on either of the
reactioné of Preparation processes, and there may be men-
tioned, for example, halogen type solvents such as chloro-
form, dichloromethane and dichloroethane; aromatic hydro-
carbons such as toluene and xylene; ether type solvents
such as tetrahydrofuran, dioxane, diethyl ether and 1,2-
dimethoxyethane; ketone type solvents such as acetone and
methyl ethyl ketone; ester type solvents such as ethyl
acetate; alcohol type solvent such as 2-methoxyethanol, 2-
propanol and tert-butanol; acétonitri;e; pyridine; 2,6-
lutidine; dimethylformamide; dimethyl sulfoxide; 1,3-di-
methyl-2-imidazolidinone; mixtures of these solvents; and a

combination of these solvents and water.

Preparatioh processes (A) and (B) can be carried out under
cooling to under heating, preferably, for example, at -30

‘C to 150 -C, particularly at -10 'C to room temperature.
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The oxidation #p Preparation process (C) can be carried out
according to a conventional method, preferably, for exam-
ple, by treating the compound (I-c) with sodium 3-nitro-
benzenesulfonate in a suitable solvent under basic condi-
tions; subjecting it to oxidation by using dimethyl sulf-
oxide in hydrogen bromide-acetic acid under acidic .
conditions; or halogenating it with bromide, chloride or
the like and then subjecting the halogenated compound to
dehydrohalogenation. C

‘As the solvent, there may be used suitably water, acetic

acid, propionic acid, trifluoroacetic acid, methanesulfonic

acid and a hydrogen bromide-acetic acid solution.

In the reactions of the present invention, by using an
optical isomer as the starting compound (II) or (I-c), a
corresponding optically active desired compound (I), (I-a)

or (I-b) can be obtained without racemization.

Among the starting compounds (II) of the present invention,
a compound in which R2 represents hydrogen atom, Alk repre-
sents a single bonding arm and the dotted line represents
absence of a double bond has been described in Jaﬁanese
Provisional Patent Publication No. 23853/1988. However,
compounds other than the above compound are novel and can
be prepared by reacting a compound represented by the

formula (V):

COOH |
c Alk-NH-R?! (V)

I
o)

wherein R2l represents hydrogen atom or a lower alkyl
group and Alk and the dotted line have the same
meanings as defined above, _

with hydrazine, if necessary, further alkylating the amino

group of the resulting compound, for example, by reductive
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alkylation with the corresponding aldehyde compounds in the
presence of appropriate reducing agent such as sodium
borohydride (NaBH4), sodium triacetoxyborohydride

{NaB (OCOCH3) 3H) when R21 represents hydrogen atom and, if

- necessary, oxidizing the resulting compound when the dotted

line represents absence of a double bond.

In the above reaction, the reaction of the compound (V)
with hydrazine can be suitably carried out in the presence
or'absence of a suitable solvent. The solvent may be any
inert solvent which doss not exert bad influence on the
reaction and include, for example, lower alcohols such as
methanol and ethanol; lower aliphatic acids such as acetic
acid and propionic acid; aromatic hydrocarbons such as
toluene and xylene; and ethers such as tetrahydrofuran and
dioxane. The reaction can be carried out at a wide range
of temperature from room temperature to a boiling pecint of
a reaction mixture, preferably, for example, 10 *C to 200
‘C, particularly 20 °C to 150 °C.

The oxidation can be carried out in the same manner as in
the oxidation of Preparation process (C) described above.

The starting compound (V) can be prepared by, for example,
if necessary, after protecting an amino group of a compound
represented by the formula (VI):

wherein R2! and Alk have the same meanings as defined
above,

reacting said compound with a compound represented by the

formula (VII):
v/ N
| (VII)

R30-C Co-Y
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wherein R3‘represents an ester ;esidue; Y represents a
"halogen atom; and the dotted line has the same meaning
as defined above, : co o
and then removing the ester residue and/or the protective
group from the resulting compound, or a method described

below in Examples.

In the present specifiéation, the lower alkyl group
includes those having 1 to 6 carbon atoms, preferably 1 to
4 carbon atoms, particularly 1 to 3 carbon atoms. The
lower alkoxy group includes those having 1 to 6 carbon
atoms, preferably 1 to 4 carbon atoms. The lower alkylene
group includes those having 1 to 10 carbon atoms, prefer-
ably 1 to 6 carbon atoms, particularly 1 to 4 carbon atoms.
The lower alkenyl group includes those having 2 to 7 carbon
atoms, particularly 2 to 5 carbon atoms. The cycloalkyl
group includes those having 3 to 6 carbon atoms.

In the present specification, the substituted amino group .
includes not only a lower alkylamino group, a di-lower
alkylamino group, acylamino group, N-lower alkyl-N-lower
alkoxycarbonylamino group, N-lower alkyl-N-carbamoylamino
grouﬁ, N-lower alkyl-N-thiocarbamoylamino group (the said
carbamoyl group or thiocarbamoyl group may be substituted
by 1 or 2 groups of a lower alkyl group at the nitrogen
atom), a lower alkylcarbamoyl group, but also those of
which two substituents on amino group are combined together
to form a ring such as pyrrolidino group, piperidino group,
perhydroazepin-1l-yl group, morpholino group, thiomorpholino
group, piperazino group which may be substituted by a group
selected from a lower alkyl group, a lower alkenyl group,
acyl group, aryl group) etc. at the nitrogen atom of the 4-
position. The acyl group includes formyl group, an alkyl-

carbonyl group and an alkoxycarbonyl group.
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The lower alkyl group, lower alkoxy group, lower alkylene

'group and lower alkenyl group include straight ones and

branched ones.
EXAMPLES

The present invention is described in detail by referring
to Examples and Test examples, but the present invention is
not limited thereby. In Example 1 to Example 10 and Exam-—
ple 92 to Example 104, starting compounds are described,
and in Example 11 to Example 91 and Example 105 to Example

159, desired compounds are described.
Test example 1

(Action of protecting mouse from death induced by endo-

toxin)

To ddy strain male mice (one group: 10 mice) which had
fasted for about 24 hours, each test sample dissolved or
suspended in a 0.25 % sodium carboxymethyl cellulose (CMC)
agueous solution was orally administered (100 mg/kg) .
After 30 minutes, 100 mg/10 ml/kg of endotoxin (lipopoly-
saccharide) derived from Escherichia coli dissolved in
physiological saline was administered intraperitoneally.
When the survival rate of the control group to which the
CMC aqueous solution had been orally administered became 20
% (about 20 hours after administration of endotoxin), the
survival rates of the groups to which the test samples had
been administered were detérmined. The results are shown
in Table 1.
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Table 1
Eramane moy | Survival race (b
11 ' 100
12 90
18 80
22 10
25 | 80
35 80
37 - 60

*) The compounds obtained in Examples described
below were used as compounds to be tested in the

experiment.

Test example 2

(Action on rat glomerular nephritis)

Rabbits were immunized several times with a renal glomeru-—
lar basement membrane fraction obtained from WKY strain
rats and an adjuvant. Thereafter, blood was collected'to
obtain a nephrotoxic serum (NTS) . This.NTS was diluted by
50 times with physiological saline, and the diluted NTS was
once administered intravenouély to male WKY rats of 8 weeks
old in a dose of 2.5 ml per 1 kg of body weight to induce
nephritis. In normal group of rats, the same volume of

physiological saline was intravenously administered.

In the experiment, one group consisted of 6 rats, and each

- compound to be tested was suspended in water with small

amount of Tween 80 (trade name, produced by Nacalai Tesque
Co.), and was orally administered to the test group of rats
at a dose of 30 mg/kg/10 ml twice a day for 8 days. 1In

normal group and control group of rats, the same volumé of
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water was orally administered instead of the test compound.
After 7 days, ghe rats were placed in metabolic cages and
urine was collected for 24 hours. Concentrations of pro-
tein in urine were measured by the sulfosalicylic acid
method to determine amounts of protein excreted in the
urine (mg/day). The inhibition rate of excretion of
protein were calculated by the following equation.

creted protein created protein

amount of ex- amount of ex- )
in test group in normal group

Inhibition = 100 - ; x 100
rate (%) amount of ex- amount of ex-

creted protein | - | created protein

in control group in normal group

The results are shown.in Table 2. As seen in Table 2,
inhibition rate of the protein excretion of the group which
had been administered the test compound was about 60 to 99
%.

Table 2
Compound tested*) Inhibition rate
(Example No.) : ' (%)
40 ' 72.4
48 60.3
60 59.5
63 | 61.6
105 60.2
106 81.0
109 67.4
110 : 91.8
127 93.0
129 98.9
148 88.9

*) The compounds obtained in Examples described



»y

10

15

20

25

30

35

- 17 -

below were used as compounds to be tested in the

experiment.

Example 1

Iodotrimethylsilane (9 ml) was added to 13.16 g of 2-(N-
methoxycarbonyl-N-propylamino) -5-(4, 5-dihydropyridazin-—

3 (2H) -on-6-yl)lindane dissclved in 130 ml of chloroform.
The mixture was refluxed under heating for 2 hours. After

cooling, aqueous ammonia was added to the solution. The

. organic layer was collected by separation, washed with

water and dried, and the solvent was removed. The result-
ing crude crystals were recrystallized from acetone to
obtain 7.78 g of 2—propylamino—5—[4,S—dihydropyridazin—
3(2H) -on-6-yl]}indane. ° '
m.p.: 146 to 148 °C

Example 2

In 70 ml of a 25 % hydrogen bromide-—acetic acid solution
was suspended 8.02 g of Z—amino—S—[4,5—dihydropyridazin—
3(2H)-on-6-yllindane, and 2.96 g of dimethyl sulfoxide was
added to the suspension under ice cooling. The mixture was
stirred at room temperature for 1.5 hours. Then, 140 ml of
diethyl ether was added to the reaction mixture, and crys-
tals precipitated were collected by filtration and recrys-
tallized from methanol to obtain 8.55 g of 2-amino-5-
{[pyridazin-3 (2H)-on-6-yl]indane-hydrobromide.

m.p.: >300 °C

Examglg 3

2-Propylamino-5-(4,5-dihydropyridazin-3(2H) -on-6-yl]indane
was treated in the same manner as in Example 2 to obtain 2-
propylamino-5-[pyridazin-3(2H) -on-6-yl]indane.

m.p.: 137 to 139 °C
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Xamp

(1) To 48.3 g of methyl hydrogen succinate dissolved in.
840 ml of dichloroethane were added 46.4 g of oxalyl chlor-
ide and 2 drops of dimethylformamide. The mixture was
stirred at room temperéture for 5 hours. Then, under ice
cooling, 34.6 g of 2-(acetylaminomethyl)indane dissolved in
280 ml of dichloroethane and 97.6 g of anhydrous aluminum
chloride were added to the reaction mixture. After the
mixture was stirred for 1 hour, the reaction mixture was
poured into ice water. The organic layer was collected by
separation, washed with water and dried, and the solvent

" was removed to obtain(51.8 g of 2-(ace£ylamino)methyl—5—(3—

methoxycarbonylpropionyl) indane.
m.p.: 139 to 140 °C

(2) In 800 ml of 10N hydrochloric acid was suspended 51.8
g of the compound obtained, and the mixture was refluxed
under heatiné overnight. After the reaction mixture was

concentrated and cooled, precipitated crystals (48.5 g)

- were collected by filtration. . The crystals were suspended

in 300 ml of acetic acid, and 30 g of hydrazine monohydrate
was added to the suspension. The mixture was refluxed
under heating for 4 hours. After cooling, diethyl ether
was added to the mixture, and crystals precipitated were
collected by filtration. The crystals obtained were sus-
pended in water, adjusted to pH 9 with a 10 % sodium
hydroxide aqueous solution and then extracted with chloro-
form. The organic layer was collected by separation,
washed with water and dried, and the solvent was removed.
The residue was recrystallized from methanol to obtain 35.3
g of 2-aminomethyl-5-(4,5-dihydropyridazin-3(2H)-on-6-yl]-
indane. ' '

m.p.: 170 to 171 °C
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(3)y In 20 ml of acetic acid was suspended 4.90 g of 2-
aminomethyl-—- 5 {4,5-dihydropyridazin-3{(2H) -on-6~-yl]indane,
and 50 ml of 30 % hydrogen bromide-~acetic acid and 2.8 g of
dimethyl sulfoxide were added to the suspension. The mix-
ture was stirred for 3 hours. To the mixture was added 300
ml of isopropyl ether, and crystals precipitated were col-
lected by filtration. The crude'crystals obtained were
recrystallized from methanol to obtain 5.11 g of 2-amino-
ﬁéthyl—S-[pyridazin-B(2H)-on—6—yl]indane-hydrobromide.
m.p.: >300 °C

Examples S5 and 6

By treating the corresponding starting coﬁpounds in the
same manner as in Example 4-(1) and Example 4-(2), com—
pounds shown in Table 3 were obtained.

Example No. Alk Physical properties
5 ~(CH2) 2— m.p. 189 to 190 °C
6 - (CH2) 4— - m.p. 153 to 155 °C

Examples 7 and 8

By treating the corresponding starting compounds in the
same manner as in Example 4-(3), compounds shown in Table 4

were obtained.
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Alk~NH, -HBr

Example No. Alk Physical properties
_ _ m.p. 279 to 280 °C
7 (CH2) 2 (decomposed)
8 =(CH2) 4— m.p. 279 to 281 °C
Example 9

(1) Propanal (1.51 g) dissolved in 5 ml of methanol was
added dropwise to 6.15 g of 2-aminomethyl-5-[4,5~dihydro-
pyridazin?3(2H)—on—6;yl]indane dissolved in 60 ml of
methanol. The mixture was stirred at room temperature for
30 minutes. Then, under ice cooling, 1.03 g of sodium
borohydride was added to the mixture. The resulting mix-
ture was stirred at the same temperature for 20 minutes and
then stirred at room temperature for 1 hour. After methan-
ol was removed, water was added to the residue, and the
residue was extracted with ethyl acetate. The organic
layef was collected by filtration, washed with water and
dried, and the solvent was removed. The résidue was puri-
fied by silica gel column chromatography (solvent; chloro-
form : methanol (15 : 1)) to obtain 5.22 g of 2-propyl-
aminomethyl-5-(4,5-dihydropyridazin-3(2H)-on-6-yl]indane.
m.p.: 82 to 84 °C '

(2) 2-propylaminomethyl-5-[4,5-dihydropyridazin-3(2H)-on~-
6-yl]lindane (5.08 g) was treated in the same manner as in
Example 4-(3) to obtain 4.52 g of 2-propylaminomethyl-5-
[pyridazin-3 (2H) ~on-6-yllindane -hydrobromide. Then, the

[+

compound obtained was treated with a 10 % sodium hydroxide
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aqueous solution to obtain 3.13 g of 2-propylaminomethyl-5-
(pyridazin-3 (2H) -on-6-yl]lindane. '
m.p.: 144 to 146 °C

xXamp 1

In the same manner as in Exémple 9-(1), 2-[2-propylamino-
ethyl}-5-{4,5~dihydropyridazin-3 (2H) ~on—-6-yl] indane was
obtained from the corresponding starting compounds.

m.p.: 123 to 124 °C

xamp 1

Butyryl chloride (4.09 g) dissolved in 20 ml of tetra-
hydrofuran was added dropwise to 7.26 g of 2-amino-5-[4,5-
dihydropyridazin-3 (2H) ~on-6-yllindane and 7.05 g of tri-
ethylamine suspended in 70 ml of 1,3-dimethyl-2-imidazol-~-
idinone. The mixture was stirred at room temperature for 4
hours. The reaction mixture was poured into ice water, and
crystals precipitated were collected by filtration, washed
with water and dried. The crystals were recrystallized
from ethyl acetate to obtain 7.47 g of 2-butyrylamino-5-
[4,5-dihydropyridazin-3 (2H) -~on-6-yl)indane.

m.p.: 214 to 215 °C

Examples 12 to 28

By treating the corresponding starting compounds in the
same manner as in Example 11, compounds shown in Tables 5

and 6 were obtained.



—NH-CO-R!

Example No. | - R Phvsical properties
12 ~CoHg m.p. 218 to 219 °C
13 -n-CgqHo m.p. 210 to 211 °C
14 -CF3 m.p. 236 to 237 °C
15 ~CH2CH (CH3) 2 m.p. 212 to 213 °C
16 ' —<] m.p. 242 to 243 °C
17 -CH=CH> m.p. 208 to 210 °C
18 | @ m.p. 229 to 230 °C
N

19 2/ 3\ m.p. 246 to 249 °C
S

20 Q m.p. 248 to 250 °C

21 "@ m.p. 263 to 265 °C
N .

22 /[O] m.p. 232 to 235 °C
N .

23 (@@\] m.p. 204 to 207 °C

24 @(Oj\ m.p. 178 to 180 °C .
N : :

25 /(Oj m.p. 197 to 198 °C
N
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Example No. Physical properties
26 m.p. 150 to 152 °C
27 ~CH=CHg __-n—C3H7 |m.p. 125 to 127 °C
28 -n—-C3H7 -n—C3H7 m.p. 105 to 106 °C
Example 29

éropyl isocyanate (2.38 g) was added dropwise to 5.13 g of
2-amino-5-[4, 5-dihydropyridazin-3 (2H)~on-6-yl]indane sus-
pended in 60 ml of 2-methoxyethanol. The mixture was
stirred at room tempgrature for 10 minutes.” Crystals
precipitated were collected by filtration and recrystal-
lized from methanol-acetonitrile to obtain 4.81 g of 2-
(propylcarbémoyl)amino—S-[4,5—dihydropyridazin—3(2H)—on—6—
yl]indane. '
m.p.: 214 to 216 °C

Example 30

2-Amino-5-(4, 5-dihydropyridazin~3 (2H)-on-6~-yl)indane and
butyl isocyanate were treated in the same manner as in
Example 29 to obtain 2~ (butylcarbamoyl)amino-5-[4,5-
dihydropyridazin-3 (2H) ~on-6-yl]indane.

m.p.: 206 to 207 °C

Example 31




10

15

20

25

2-Amino—5—[4,Sjﬁihydropyridazin—3(2H)—on—6—yl]indane and
phenyl isocyanate were treated in the same manner as in
Example 29 to obtain 2-(phenylcarbamoyl)amino-5-{4,5-di-
hydropyridazin-3 (2H) -on-6-yl}indane.

m.p.: 249 to 251 °C

h>

xampl 2

By tréating 2-amino-5-[4,5-dihydropyridazin-3 (2H) ~on-6-
vllindane and each corresponding isothiocyanate in the same

manner as in Example 29, compounds shown in Table 7 were

obtained.
Table 7
NH-CS-R!
4
o 1}1’
H
Example No. Rl "Physical properties
32 ~NH~-n-C3H7 m.p. 199 to 200 °C
33 -NH-n-C4Hg m.p. 165 to 167 °C
34 _ “NH’*<::> m.p. 201 to 202 °C
Example 35

Under ice cooling, 2.46 g of isobutyl chloroformate was
added to 4.07 g of 2-propylamino-5-(4,5-dihydropyridazin-
3(2H)-on-6-yllindane and 2.02 g of triethylamine dissolved
in 40 ml of chloroform, and the mixture was stirred for 1
hour. The organic layer was washed with water and dried,
and the solvent was removed. The resulting crude crystals
were recrystallized from ethyl acetate to obtain 3.75 g of
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2—(N—propy1-N—;;obutoxycarbonylamino)—S—[4,5—dihydro—
pyridazin-3(2H) -on—-6-yllindane.
m.p.: 161 to 162 °C

Examples 36 to 39

By treating the corresponding starting compounds in the
same manner as in Example 35, compounds shown in Table 8

were obtained.

Example No. Physical properties
36 m.p. 174 to 175 °C
37 Im.p. 115 to 117 °C
38 m.p. 173 to 175 °C
39 m.p. 205 to 206 °‘C
Xamp 4

20 m of a 25 % hydrogen bromide-acetic acid solution was
added to 4.00 g of 2-butyrylamino-5-(4,5-dihydropyridazin-
3(2H) -on-6-yl]lindane suspended in 45 ml of acetic acid, and
then 1.14 ml of dimethyl sulfoxide was added to the mix-
ture. The resulting mixture was stirred at room tempera-
ture for 3.5 hours. Hydrogen bromide-acetic acid was
removed, and the residue was recrystallized from hydrous
ethanol to obtain 3.50 g of 2—buty£ylamino—5—[pyridazin—
3(2H) -on-6-yl]indane.
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m.p.: 228 to 229 °C
1 _

By treating the corresponding starting compounds in the
same manner as in Example 40, compounds shown in Table 9

were obtained.

Example No. Phyvsical properties

41 m.p. 251 to 252 °C
42 m.p.. 273 to 274 °C
43 m.p. 238 to 240 °C
44

m.p. 263 to 265 °C

45 @ -n-C3H7 m.p. 232 to 234 °C

N
46 -n—-C3H~y -n—C3Hy m.p. 166 to 167 °C
47 —NH-n—-C3H7 H m.p. 235 to 236 °C
a8 -0-n~-C3H9 H m.p. 202 to 203 °C

Example 49

Under ice cooling, 3.0 g of acryloyl chloride dissolved in
50 ml of tetrahydrofuran was added dropwise to a suspension
of 5.03 Q of 2—amino—5—[pyridazin—3(2H)—on—6—yl]indane-—

hydrobromide in 150 ml of ethyl acetate and 150 ml.of water
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containing 4.5% g of potassium carbonate, and the mixture
was. stirred for 3 hours. Crystals precipitated were
collected by filtration, washed with water, dried and then
recrystallized from methanol-acetonitrile to obtain 3.69 g
of 2—acryloylamiho—5—[pyridazin—3(2H)—on—6—yl]indane.
m.p.: 235 to 237 °C |

Example 50

2-Amino~5-{pyridazin-3 (2H) ~on-6-yl]indane-hydrobromide and
vinyl chloroformate were treated in the same manner as in
Example 49 to obtain 2-vinyloxycarbonylamino-5-(pyridazin-
3(2H) -on-6-yl] indane.

m.p.: 205 to 206 °C

Example 51

Triethylamine (2.01 g) was added to 3.00 g-of 2-propyl-—
amino—S-[Pyridazin—B(2H)—on—6—yl]indanefhydrobromide sus-—
pended in 30 ml of dichloromethane, and the mixture was
stirred for 20 minutes. Phenyl chloroformate (1.66 g) was
added to the mixture, and the resulting mixture was stirred
at room temperature for 2 hours. The organic layer was

washed with water and dried, and the solvent was removed.

The reshlting crude crystals were recrystallized from ethyl
acetate and hexane to obtain 3.47 g of 2-(N-propyl-N-
phenoxycarbonylamino) -5—-[pyridazin-3 (2H) —on-6~yl]indane.
m.p.: 140 to 141 °C

Example 52

2—Propylamino—5—[pyridazin—3(2H)—on—6—yl]indane-hydro—
bromide and isobutyl chloroformate were treated in the same
manner as in Example 51 to obtain 2-(N-propyl-N-isobutoxy-

carbonylamino) -5~ [pyridazin-3(2H)~on-6-yl]indane.
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m.p.: 178 to 179 °C

Triethylamine (2.0 g) was added to 60 ml of a suspension
containing 5.04 g of 2-amino-5~([pyridazin-3(2H)-on—-6—
yvl]indane-hydrobromide suspended in 2-methoxyethanol, and
the mixture was stirred for 10 minutes. Then, 2.33 g of
propyl isothiocyanate was added dropwise to the mixture,
and the resulting mixture was stirred at 50 "C for 7 hours.
After cooling, 100 ml of water and 300 ml of isopropyl
ether were added to the reaction mixture, and the resulting
mixture-was stirred. Crystals precipitated were collected
by filtration, washed with water and dried. The crystals
obtained were recrystallized from ethanol to obtain 4.53 g
of 2-{(propyl)thiocarbamoyl]lamino-5-[pyridazin-3(2H)~on-6-

-yl]indane.

m.p.: 197 to 199 °C
mpl 4

An agqueous solution (100 ml) containing 3.30 g of potassium
carbonate dissolved in water was added to 100 .ml of a sus-
pension containing 3.50 g of 2-aminomethyl-5-(pyridazin-—
3(2H) -on—-6-yl}indane-hydrobromide suspended in ethyl acet-
ate. Then, under ice cooling, 2.30 g of butyryl chloride
dissolved in 30 ml of tetrahydrofuran was added to the

- mixture, and the resulting mixture was stirred for 3 hours.

Crystals precipitated were collected by filtration, washed
with water, dried and then recrystallized from methanol to

.obtain 2.75 g of 2—(butyrylamino)methyl—s—[pyridazin—B(2H)—

on—-6-yl]indane.
m.p.: 204 to 205 °C

Examples 55 to 64
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By treating the corresponding starting compounds in the
same manner as in Example 54, compounds shown in Tables 10

and 11 were obtained.

CH,-NH-CO-R?

7 |
N
o/\li]/
H
Example No. | Rl Physical properties
55 —CH=CH> . m.p. 202 to 204 °C

56 - *—<<j  m.p. 226 to 227 °C
57 - CH(ZC):H—@ m.p.- 238 to 240 °C

58

{0
59 - Z:;§ m.p. 247 to 248 °C
©

m.p. 193 to 194 °C

m.p. 245 to 246 °C

60

61 -0-n-C3Hy m.p. 172 to 173 °C
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Example No. R! Alk Phvsical properties

62 -O0~CH=CH» -~ (CH2) 2— m.p. 181 to 182 °C

63 —-CH=CHy —(CH2) a— m.p. 170 to 171 °C

64 -0-C3H — (CHp) 4— m.p. 129 to 130 °C
xampl

Under ice cooling, .1.71 g of diethylphosphoryl cyanide was
added to 80 ml of a suspension containing 3.06 g of 2-
aminomethyl—s—[pyridazin—3(2H)—on;6—yl]indane-hydrobromide
and 1.15 g of 3-methylcrotonic acid suspended in dimethyl-
formamide, and then 20 ml of a solution containing 2.89 g
of triethylamine dissolved in dimethylformamide was added
dropwise to the mixture. The resulting mixture was stirred
at the same temperature for 2.5 hours. The reaction mix-
ture was poured into ice water, and crystals precipitéted
were collected by filtration. The crystals obtained were
washed with water, dried and then recrystallized from ethyl
acetate-methanol to obtain 2.45 g of 2-[(3-methylcrotono-
vl)amino]lmethyl-5-{pyridazin-3 (2H) -on-6-yl)indane.

m.p.: 204 to 205 °C

Example 66

Triethylamine (1.05 g) was added to 40 ml of a suspension
containing 2.70 g of 2-aminomethyl-5-({pyridazin-3(2H)-on-6-
yl]indane-ﬁydrobrqmide suspended in 2-methoxyethanol, and
the mixture was stirred at room temperature for 10 minutes.

To the mixture was added 1.10 g of allyl isocyanate, and
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the resulting mixture was stirred at room temperature for
1.5 hours. The‘reaction mixture was poured into ice water,
and crystals precipitated were collected by filtration.

The crystals obtained were washed with water, dried and
then recrystallized from methanol to obtain 2.35 g of 2~
[(allylcarbamoyl)amino]methyl—s—[pyridazin—B(2H)—on—6—
yljindane.

m.p.: 208 to 209 °C

Example 67

The corresponding starting compound and propyl isothio-
cyanate were treated in the same manner as in Example 66 to
obtain 2-{2-[ (propyl)thiocarbamoyl]aminoethyl}-5-[pyrida—
zin-3 (2H) —on—-6-yl]indane.

m.p.: 155 to 157 °C

. Example 68

Triethylamine (1.47 g) was added to 15 ml of a suspension
containing 1.57 g of 2—aminomethy175—[4,S-dihydropyridazin—
3(2H) -on—-6-yl]lindane suspended in 1,3-dimethyvl-2-imidazol-

idinoné, and the mixture was stirred at room temperature

for 10 minutes. Then, 0.83 g of butyryl chloride dissolved
in 8 ml of tetrahydrofuran was added dropwise to the mix-~

" ture, and the resulting mixture was stirred for 1 hour.

The reaction mixture was poured into ice water, and crys-
tals precipitated were collected by filtration. The crys-
tals obtained were washed with water, dried and then
recrystallized from ethyl acetate-methanol to obtain 1.47 g
of 2-(butyrylamino)methyl-5-(4,5~-dihydropyridazin-3(2H)-on-
6-vllindane. ' ' '
m.p.: 172 to 173 °C
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. By treating the corresponding starting compounds in the

same manner as in Example 68, compounds shown in Table 12

were obtained.

RZ
|

Alk-N-CO-R!?

Ex;gple Rl - R2 Alk Physical properties
69 —CH=CH2 H —CHo~- m.p. 198 to 200 °C
70 ~O-n—-C3Hy H —CHp— m.p. 140 to 141 °C
71 -n-C3H7 -n~C3Hy |—-(CH2)2-| m.p. 89 to 90 °C
72 -0-n-C3H7 H —{(CH2)a-| m.p. 110 to 111 °C
Example 73

25 ml of 30 % hydrogen bromide-acetic acid and 1 ml of

dimethyl sulfoxide were added to 20 ml of a suspension

containing 3.13 g of 2-{butyrylamino)methyl-5-[4,5-di-

hydropyridazin—-3(2H) —-on-6-yl]lindane suspended in acetic

acid. The mixture was stirred at room temperature for 3

hours.

Diisopropyl ether was added to the mixture,

and

crystals precipitated were collected by filtration, washed

"with water, dried and then recrystallized from methanol to

obtain 2.80 g of 2-(butyrylamino)methyl-5-[pyridazin-3(2H)-

on—-6-yl] indane.

m.p.: 204 to 205 °C
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Xamp 74 77

By treating the corresponding starting compounds in the

same manner as in Example 73, compounds shown in Table 13

were obtained.

Ex;zple Rl - R2 Alk Physical properties
74 ~CH=CH> H —-CHo— m.p. 202 to 204 °C
75 ~0—n—-C3H7 H —-CHo— m.p. 172 to 173 °C
16 —-n—-C3H7 -n-C3H7 [-(CH2)2~| m.p. 122 to 124 °C
77 -0-n-C3H7 H ={CH2)s~| m.p. 129 to 130 °C

Examples 78 to 88

By treating the corresponding starting compounds in the
same manner as in Example 11, compounds shown in Table 14

were obtained.



NH-CO-R?
Example No. Rl Physical properties
OCH,
78 ' OCH3 m.p. 225 to 226 °C
| OCH,
79 —@~Cl m.p. 265 to 267 °C
80 OCﬁs m.p. 227 to 229 °C
81 —<C:j>‘O(CH2)5CH3 m.p. 233 to 235 °C
.82 _@OCH2‘© m.p. 257 to 259 °C
83 '“<::>‘OH m.p. 298 £6:.300 °C
84 —@—CFs - m.p. 243 to 246 °C
85 - —@—Noz m.p. 222 to 225 °C
86 ‘{C:D}“N(Cﬂs)z m.p. 262 to 269 °C
87 ““<::>_(CH2)SCH3 m.p. 230 to 232 °C
88 —@—O(Cﬂz_)a—@ m.p. 192 to 194 'C_
Example 89

(1) In 1,400 ml of ethanol was dissolved 8.41 g of 2-

amino-5-[4,5-dihydropyridazin-3(2H) -on-6~yl] indane,

8.52 g of

and

(+) —~camphorsulfonic acid was added to the
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solution. The resulting salts were recrystallized from
ethanol severél times to obtain 5.20 g of optically active
2—-amino-5-[4,5-dihydropyridazin-3 (2H) -on-6-yl]indane- (+) -
camphorsulfonate.

m.p.: 256 to 257 "C (decomposed)

20
[al, : -13.4" (c = 1.00, Hz0)

(2) All mother liquor obtained in the above (1) was
recovered and neutralized with a potassium carbonate

aqueous solution, and ethanol was removed. After the

.residue was extracted with ethyl acetate, the solvent was

removed. In 1;000 ml of ethanol was dissolved 5.23 g of
the residue, and 5.29 g of (-)-camphorsulfonic acid was
added to the solution. The resulting salts were recrystal-
lized from ethanol several times to obtain 4.99 g of
optically active 2-amino-5-[4,5-dihydropyridazin-3(2H)-on-
6—yl]indane- (-) —camphorsulfonate. .

m.p.: 257 to 258 °C (decomposed)l

20
[a]D : +13.1° (¢ = 1.00, H20)

(3) In 1.65 1 of warm water was dissolved 138.8 g of
optically active 2-amino-5-(4,5-dihydropyridazin-3 (2H)-on-
6-yllindane- (-) -camphorsulfonate. Under cooling, 13.05 g
of sodium hydrdxide dissolved in 130 ml of water was added
dropwise to the solution, and the mixture was cooled for 2
hours. Crystals precipitated were collected by filtration,
dried and then recrystallized from methanol to obtain 66.6
g of (+)-2-amino-5-[4,5-dihydropyridazin-3(2H)-on-6-yl]-

indane.
m.p.: 197 to 198 °C
20
[a]D : +35.9° (¢ = 1.00, dimethylformamide)
(4) To 20 ml of a tetrahydrofuran solution containing 1.26

g of propanal was added dropwise 100 ml of a suspension
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containing 4.50 g of the compound obtained suspended in
tetrahydrofuran: The -mixture was stirred at room tempera-
ture for 3.5 hours. Then, under ice cooling, the reaction
mixture was added dropwise to a suspension of sodium tri-
acetoﬁyborohydride (prepared from 1.48 g of NaBH4 and 8.94
g of acetic acid) in 100 ml of tetrahydrofuran and the mix-
ture was stirred for 1 hour. The whole was concentrated to
a quarter amount, and poured into ice water, neutralized
and then extracted with chloroform. After the organic
layer was washed with water and dried, the solvent was
removed. The resulting residue was purified by silica gel
column chromatography (solvent: chloroform : methanol (15
1)). The resulting crystals were recrystallized from ethyl
acetate to obtain 4.14 g of (+)-2-propylamino-5-(4,5-di-
hydropyridazin—3(2H) -on—-6-yl]indane.

m.p.: 137 to 138 °C |

20
(@], : +24.1° (c = 1.00, CHCl3)

(5) The compound obtained was treated in the same manner
as in Example 11 to obtain (+)-2-(N-propyl-N-butyrylamino)-
5-{4,5-dihydropyridazin-3(2H) ~on-6-yl] indane.

m.p.: 103 to 105 °C

20
[a]D : +13.3° (¢ = 1.00, methanol)

xampl

(+) -2- (N-propyl-N-butyrylamino)-5-[4, 5-dihydropyridazin-—
3(2H)-on-6-yllindane was treated in the same manner as in
Example 40 to obtain (+)-2-(N-propyl-N-butyrylamino)-5-
[pyridazin¥3(2H)—on-6—yl]indane.

m.p.: 159 to 160 °C

20
[a]D : +1673‘ (c = 1.00, methanol)



10

15

20

25

30

35

- 37 -
Example 91

(1) In 100 ml of tetrahydrofuran was suspended 5.7 g of
lithium aluminum hydride, and 150 ml of a solution contain-
ing 18.9 g of 2-(propionylamino)indane dissolved in tetra-
hydrofuran was added dropwise to the suspension. The mix-
ture was refluxed under heating for 2 hours. After cool-
ing, excess lithium aluminum hydride was treated with a
saturated ammonium chloride aqueous solution, and insolu-
bles were removed by filtration. The filtrate was concen-
trated, aﬁd chloroform was added to the residue. The mix-
ture was washed with water and dried, and the solvent was

removed to obtain 17.5 g of 2-{(propylamino)indane.

In 200 ml of tetrahydrofuran were dissolved 17.5 g of the
compound obtained and 12.12 g of triethylamine, and .17.8 g
of methyl chlorocarbonate was added dropwise to the solu-
tion under cooling. After the mixture was stirred at room
temperature for 2 hours, tetrahydrofuran was removed, and
ethyl acetate was added to the residue. The mixture was
washed with water and dried, and the solvent was removed to
obtain 21.6 g of 2-(N-methoxycarbonyl-N-propylamino) indane.
IR (neat) cm™1: 1660

Mass (m/z): 233 (M%)

(2) Under ice cooling, 59.55 g of anhydrous aluminum
chloride was added to 21.6 g of the compound obtained and
300 ml of a dichloromethane solution containing methylsuc-
cinyl chloride (prepared from 24.68 g of methyl hydrogen
succinate and 23.75 g of oxalyl chloride). The mixture was
stirred at room temperature for 2 hours. The reaction
mixture was poured into ice water. The organic layer was
collected by separation, washed with water and dried, and
the solvent was removed to obtain 33.72 g of 2-(N-methoxy-
carbonyl-N-propylamino)-5- (3-methoxycarbonylpropionyl) -

indane.
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To 400 ml of a xylene solution containing 33.72 g of the
compound obtaihed were added 12.75 g of hydrazine mono-
hydrate and 24 ml of acetic acid. The mixture was refluxed
under heating for 4 hours. The reaction mixtﬁre was poured
into ice water, extracted with ethyl acetate. After the
extract was washed with water and dried, the solvent was
removed. The residue was solidified in a mixed solution of
diisopropyl ether and hexane to obtain 28.96 g of 2-(N-
methoxycarbonyl—N—propylamino)—5—[4,5—dihydropyridazin—
3(2H) -on—-6-yl]indane.

IR (neat) cm~!: 3200, 1680, 1660

Mass (m/z): 329 (M%)

Examp 2

By treating the corresponding starting compounds in the
same manner as in Example 4-(1) and Example 4-(2), com~—

pounds shown in Table 15 were obtained.

Table 1

Alk-NH-R?

Example No. Alk . R2 Physical properties
the same as those of
92 -CHp— —n—C3Hy the compound obtained

in Example 9-(1)

. the same as those of
93 - (CH2) 2- -n-C3H7y the compound obtained
in Examole 10

94 - (CHz) 3~ H m.p. 163 to 165 °C
95 - (CH2) 3— —n-C3H7 m.p. 109 to 110 °C
96 —(CH2) 4- —-n-C3H4 m.p. %4 to 96 °C
97 - {CH2) 5— H m.p. 130 to 131 °C
o8 —(CH2) g— H m.p. 136 to 138 °C
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By treating the corresponding starting compounds in the

same manner as in Example 4-(3), compounds shown in Table

16 were obtained.

Table 16

Alk-NH, -HBr

Example No. Alk Physical- properties
99 = (CH2) 3— m.p. >300 °C
_ _ m.p. 282 to 283 °C
100 (CH2) 5 {(decomposed)
—(CH _ m.p. 288 to 289 *C
101 (CH2) 6 {decomposed)
Examples 102 to 104

By treating the corresponding starting compounds in the
same manner as in Example 9-(2), compounds shown in Table

17 were obtained.

Table 17

Alk-NH~-n-C 3H7

Example No. Alk Physical properties
102 ~ (CHp) 2— m.p. 155 to 156 °C
103 - (CH2) 3— m.p. 157 to 158 °C
104 - (CH2) 4— m.p. 127 to 129 °C
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Xamp 1

By treéting the corresponding starting compounds in the

same manner as in Example 54, compounds shown in Table 18

were obtained.

Alk -NH-CO-R?!

Example NoO. Rl Alk Physical properties.
105 -CH=CH> - (CH2) 2— m.p. 191 to 192 °C
106 ~CH=CHp - (CHz)3- | m.p. 161 to 163 °C
107 ~CH=CH> - (CH2) - m.p. 162 to 163 °C
108 ~-CH=CH> - (CH»2) ¢— m.p. 152 to 154 °C

- (CH2) 2— to 246 °C

=
e
N
Ib
w

108

110 . - (CH2) 2~ m.p. 172 to 174 °C

Q
Q@ _
111 Tg;ﬂ - (CH2) 3— m.p. 196 to 198 °C
©
©
@
N
—CH3

112 - (CHz2) 4— m.p. 192 to 193 °C
113 - (CH2) 5~ m.p. 155 to 156 °C
114 . =(CH2) 6~ m.p. 179 to 180 °C
115 - (CHp) 3— m.p. 168 to 170 °C
_116 —C2Hsg ;(CH2)3ﬁ _m.p. 171 to 172 °C
117 —n-C3H7 —(CH2) 3~ m.p. 156 to 158 °C

118 -(CH2)3- | m.p. 190 to 192 °C

A

119 —CHpCH(CH3)2 | —(CH2)3- | m.p. 189 to 191 °C
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Examp 122
By treating the corresponding starting compounds in the

same manner as in Example 54, compounds shown in Table 19
were obtained.

RZ
|
Alk-N-CO-R!?

Ex;gple Rl "~ R? Alk Physical properties
120 —CH=CH» | -n-C3H7 |-(CH2)2-|m.p. 113 to 115 ‘¢
121 @ -n—C3H7 |-(CH2)2-| m.p. 110 to 112 °C

: N
122 —CH=CH3 -n—C3Hy [-(CH2)3-| m.p. 107 to 109 °'C
T 1 134

‘By treating the corfesponding starting compounds in the

same manner as in Example 65, compounds shown in Table 20
were obtained.




Alk-NH-CO-R1!

Example No. R Alk Physical proverties
the same as those of
123 @ = (CH2) 2~ |the compound obtained
N~ in Example 110
N
124 \[Oj - (CH2) 2— m.p. 218 to 220 °C
N
125 @ -(CH2)2- | m.p. 205 to 207 °C
N" ¢l
OCH 34
126 \(C)j’ -{CH2) 2~ m.p. 177 to 178 °C
N
127 @ - (CH2) 2- m.p. 206 to 208 °C
CHy” N :
128 \GD\/@ -(CH2)2~ | m.p. 231 to 232 °C
'N .
129 @ —(CHz)2= | m.p. 224 to 225 °C
H,N N
N m.p. 234 to 236 °C
—_— H —
130 \(Né/' (CH2) 2 (decomposed)
131 @ - (CH2) 2- m.p. 219 to 220 °C
N
132 Y - (CH2) 4~ m.p. 164 to 165 °C
CH;
133 —~CH=CH-CH3 —(CHz).4— m.p. 162 to 164 °C
134 —CH=CH~CH=CHz | —(CHp) a4~ m.p. 193 to 195 °C




. —- 43 -
mn ) 4

By treating the corresponding starting compounds in the
‘same manner as in Example 65, compounds shown in Table 21

were obtained.

Table 21
(CH,) ,-NH-CO-R!?
Example No. R Physical properties
135 @ m.p. 207 to 208 °C
cl’ N
136 - @ m.p. 189 to 190 °C
CH:0 N
137 j\/Oj m.p. 213 to 214 °C
cHss N
138 j\/Oj m.p. 270 to 271 °C
HO" N
139 j\/Oj m.p. 173 to 175 °C
(CH3) oN” N
N(CH3) >
140 O m.p. 237 to 240 °C
N
OCH4
m.p. 198 to 200 °C
141 @ _ (decomposed)
N
Cl
142 \@ m.p. 181 to 182 °C
N .
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Table 21 (contd)

(CH,) ,~NH-CO-R?

Example No. | R Physical properties

—CH;
143 .\IESJ m.p. 195 to 197 °C

10) .
144 @"‘O N m.p. 231 to 232 °C

NH,
m.p. 248 to 250 °C
145 () (decomposed)
N
CH;
146 C) m.p. 184 to 185- C
CH; " N
CHj :
147 O m.p. 221 to 222 °C
' N

By treating the corresponding starting compounds in the
same manner as in Example 65, compounds shown in Table 22

were obtained.



Alk-NH-CO-R!

Example No. Rl Alk Physical properties
148 TEED -(CH2)2- | m.p. 171 to 173 °C
N
149. @ | —=(CH2) 2— m.p. 190 to 192 °C
H>N N .
150 @ - (CH2) 2— m.p. 247 to 248 °C
HO" N
151 \(Oj - (CH2) 3— m.p. 161 to 163 °C
N
CH;
152 - O - (CHp) 2- m.p. 191 to 192 °C
N
OCHj; . :
153 'jjéa - (CH2) 2- m.p. 148 to 150 °C
N
1l .
154 O - (CH2) 2- m.p. 171 to 172 °C
N
N (CH3) 2
155 \IES] - (CHp) 2— m.p. 201 to 202 °C
- .
CON (CH3)
156 O ' -(CH2)2- | m.p. 167 to 168 °C
N
NH;
_ _ m.p. 252 to 254 °C
L7 @ (CHz)2 (decomposed)
N
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By treating the corresponding starting compounds in the
same manner as in Example 68, compounds shown in Table 23

were obtained.

Table 23
R2
[
Alk-N-CO-R?
Ex;gple Rl © R2 Alk Physical properties
158 | -CH=CHj H |-(CH2)3~| m.p. 175 to 176 °C

159 —CH>CH (CH3) 2 H —-(CH2)3-| m.p. 195 to 197 °C

The desired indane derivative (I) of the present invention
and a pharmaceutically acceptable salt thereof have excel-
lent actions of protecting from endotoxin shock and/or
excellent actions of curing nephritis so that they are use-
ful as, for example, an agent for preventing and curing
endotoxin shock which occurs in a patient seriously
infected with gram-negative bacteria or an agent for pre-

venting and curing nephritis.

Further, the desired compound (I) of the present invention
has low toxicity so that it can be a medicine having high
safety. )
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Claims: .

1. An indané-compound represented by the formula:

RZ

I
Alk-N-X-R1!

wherein R répreéents a substituted or unsubstituted
aryl group, a lowe;,alkyl group, a cycloalkyl g:oup,-a
halogenoflOWeg,alkyl group, a lower alkenyl group, a
.phényl—sﬁﬁétitutgd lower alkenyl group, a substituted
or unsubstituted monocyclic or bicyclic aromatic
heterocyclic group having nitrogen atom, oxygen atom
“or sulfur atom as a hetero atom, a lower alkyl group
which is substituted by a substituted or unsubstituted
monocyclic or bicyclic aromatic heterocyclic group
having nitrogen atom, oxygen atom or sulifuvur atom as a
hetero atom, a substituted or unsubstituted lower
alkoxy group,'phenoxy group, a lower alkylamino group,
a lerr alkenylamino group, phenylamino group or a°
lower alkenyloxy group; R2 represents hydrogen atom or
a lower alkyl group; X represents carbonyl group or
thiocarbonyl group; Alk represents a single bonding
arm or a lower alkylene group; and the dotted line
represents presence or absence of a double bond,

or a pharmaceutically acceptable salt thereof.

2. The compound according to Claim 1, wherein the substi-
tuted or unsubstituted aryl group is a phenyl group which
may be substituted by 1 to 3 groups selected from the group
consisting of a lower alkoxy group, & phenyl-substituted
lower alkoxy group, & halogen atom, hydroxYl group, tri-

fluoromethyl group, nitro group, a lower alkyl group and a
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di-lower alkylamino group; the halogeno-lower alkyl group
is trifluoromethyl group; the phenyl-substituted lower
alkenyl group is styryl group; the substituted or unsubsti-
tuted monocyclic or bicyclic aromatic heterocyclic group
having nitrogen atom, oxygen atom or sulfur atom as a
hetero atom:is a pyridyl group, a furyl group, a thienyl
group, a pyrazyl group, a pyrimidyl group, a gquinolyl group
or an isoquinolyl group each of which may be substituted by
1 to 4 groups selected from the group consisting of a lower
alkyl group, a halogeno lower alkyl group, a lower alkoxy
group, a lower aikylthio group, hydroxy group, mercapto |
group, cyano group, amino group, a lower alkylamino group,
a di-lower alkylamino group, acylamino group, a halogen
atom, phenoxy group, carboxyl group, a lower alkoxycarbonyl
group, a lower alkylcérbonyloxy group, a lower alkylcarbon-

yl group, carbamoyl group and a di-lower alkylcarbamoyl

.group; and the substituted or unsubstituted lower alkoxy

group is a lower alkoxy group which may be substituted by

phenyl group.

3. The compound according to Claim 1, wherein R! is
pyridyl group which may be substituted by 1 or 2 groups
selected from the group consisting of a lower alkyl group,
a halogeno-lower alkyl group, a lower alkoxy group, a lower
alkylthio group, hydroxy group, mercapto group, cyano
group, amino group, a substituted amino group, a halogen
atom, phenoxy group, carboxyl group, a lower alkoxycarbonyl
group, a lower alkylcarbonyloxy group, a lower alkylcarbon-
yl group, carbamoyl group and a di-lower alkylcarbamoyl
group; a pyridyl—substitutéd lower alkyl group; & lower
alkyl group; a cycloalkyl group; a lower alkenyl group;, or

a lower alkoxy group.

4. The compound according to Claim 1, wherein Rl is
pyridyl group which may be substituted by 1 .or 2 groups

selected from the group consisting of a lower alkyl group
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and amino group; a lower alkyl group; a lower alkenyl

group; or a lower alkoxy group.

- 5. The compound according to Claim 1, wherein Rl is

pyridyl group which may be substituted by 1 or 2 groups
selected from the group consisting of methyl group and

amino group.

6. The compound according to Claim 1, wherein R2? is

hydrogen atom.

7. The compound according to Claim 1, wherein RZ2 is a

lower alkyl group.

8. The compound according to Claim 1, wherein X is

carbonyl group.

9. The compound according to Claim 1, wherein Alk is a

lower alkylene group.

10. The compound according to Claim 1, wherein the dotted

line represents presence of a double bond.

11. The compound according to Claim 1, wherein R! is
pyridyl group which may be substituted by 1 or 2 groups
selected from the group consisting of a lower alkyl group,
a halogeno-lower alkyl group, a lower'alkoxy group, a lower
alkylthio group, hydroxy group, mercapto group, Cyano
group, amino group, a substituted amino group, a halogen
atom, phenoxy group, carbo#yl group, a lower alkoxycarbonyl
group, a lower alkylcarbonyloxy group, a lower alkylcarbon-
yl group, carbamoyl group and a di-lower alkylcarbaméyl
group; a pyridyl-substituted lower alkyl group; a lower
alkyl group; a cycloalkyl group; a lower alkenyl group; or

a lower alkoxy group-and X is-carbonyl group.
b yi g P
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12. The compound according to Claim 1, wherein Rl is
pyridyl group which may be substituted by 1 or 2 groups
selected from the group consisting of a lower alkyl group
and amino group; a lower alkyl group; a lower alkenyl
group; or a lower alkoxy group, X is carbonyl group, Alk is
a lower alkylene group and the dotted line represents

presence of a double bond.

13. The compound accofding to Claim 1, wherein Rl is
pyridyl group which may be substituted by 1 or 2 groups
selected from the groﬁp'consisting of a lower alkyl group
and amino group; a lower alkyl group; a lower alkenyl
group; or a lower alkoxy group, R2 is hydrogen atom, X is
carbonyl group, Alk is a lower alkylene group and the

dotted line represents presence of a double bond.

14. The compound according to Claim 1, wherein Rl is

 pyridyl group which may be substituted by 1 or 2 groups

selected from the group consisting of methyl group and
amino group, RZ is hydrogen atom, X is carbonyl group, Alk
is a lower alkylene group and the dotted line represents

presence of a double bond.

15. The compound accordihg to Claim 1, wherein R! is an
aryl group, an aryl group substituted by at least one
selected from the group consisting of a Cj-g alkoxy group,
a phenyl-substituted Ci-4 alkoxy group, a halogen atom, a
hydroxyl group, a trifluoromethyl group, a nitro group, a
Ci-4 alkyl group and a di~C3-4 alkylamino group, an alkyl
group having 1 to 4 carbon.atoms, a cycloalkyl group having
3 to 6 carbon atoms, a halogeno-alkyl group having 1 to 4
carbon atoms, an alkenyl group having 2 to 5 carbon atoms,
a phenyl-substituted alkenyl group having 2 to 5 alkenyl
carbon atoms, a monocyclic or bicyclic aromatic hetero-
cyclic group selected from a pyridyl group, a furyl group,

a thienyl group, a pyrazyl group, a pyrimidyl group, a
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quinolyl group-and an isoquinolyl group each of which may
be substituted by 1 to 4 groups selected from the group
consisting of an alkyl group having 1 to 4 carbon atoms, a
halogeno—alkyl group having 1 to 4 carbon atoms, an alkoxy
group having 1 to 4 carbon atoms, an alkylthio group having
1 to 4 carbon atoms, hydroxy group, mércapto,group, cyano
group, amino group, a substituted amino group, a halogen
atom, phenoxy group, carboxyl group, an alkoxycarbonyl
group having 2 to 5 carbon atoms, an alkylcarbonyloxy group
having 2 to 5 carbon atoms, an alkylcarbonyl group having 2
to 5 carbon atoms, cafbamoyl group and a di-C1-4 alkvl-

carbamoyl group, an alkoxy group having 1 to 4 carbon

-atoms, a phenyl-substituted alkoxy group having 1 to-4

alkoxy carbon atoms, phenoxy group, an alkylamino group
having 1 to 4 carbon atoms, an alkenylamino group having 2
to 5 carbon atoms, phenylamino group or an alkenyloxy group
having 2 to 5 carbon atoms; R2 is hydrogen atom or an alkyl
group having 1 to 4 carbon atoms;-x is carbonyl group or
thiocarbonyl group; and Alk is a single bonding arm or an

~

alkylene group having 1 to & carbon atoms.

16. The compound according to Claim 1, wherein R1 is —-CHjs,
-C2Hs5, -n~C3H7, —-n-C4Hg, —CF3, ~CH2CH(CH3)2, cyclopropvl
group, =CH=CHz, —CH=CH-CH3, —-CH=CH-CH=CHz, -C(CH3)=CHjz,
styryl group, -CH=C(CH3)2, pyridylmethyl group, phenyl
group, pyridyl group, furyl group, thienyl group, pyrazyl
group, pyrimidyl group, quinolyl group, isoquinolyl group,
phenoxy group, benzyloxy group, -O-CH3z, -0-n-C3H7,
—0-CH=CHz, =-O-CH2CH(CH3)2, ~NH-n-C3H7, -NH-n-C4Hg, phenyl-
amino groﬁp or —NH—CHz—CHQCﬂz; R2 is hydrogen atom or -n-
C3H7; X is carbonyl group or thiocarbonyl group; and Alk is
-CH2—-, =(CH2)2-, —-(CH2)3-, —(CH2)s-, —(CH2)s— or —(CHz)g-.

17. The compound according to Claim 1, wherein the com-
pound is at least one selected from the group consisting of

2-butyrylamino-5-(4,5-dihydropyridazin-3 (2H)-on-6-yl]-
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indane, 2—propionylamino—5—[4,SPdihydropyridazin—3(ZH)—on—
6-yl]indane, 2-(3-pyridylcarbonylamino)-5-[4, 5-dihydro-
pyridazin-3(2H) —on—-6-yl]indane, 2-(2-pyradylcarbonylamino)-
5-[4,5-dihydropyridazin-3 (2H) -on-6-yl]indane, 2-(2-pyridyl-
cafbonylamino)—5-[4,5-dihydropyridazin—3(2H)—on—6—y1]—
indane, 2-(N-propyl-N-isobutoxycarbonylamino)-5-(4,5-
dihydropyridazin-3{(2H) -on-6-yl}indane, 2—(N—n—propyl—N—-
benzyloxycarbonylamino)—5—[4,5—dihydrdpyridazin—3(2H)—on—6—
yl]lindane, 2-butyrylamino-5-(pyridazin-3(2H)-on-6-yl]-
indane, 2—(n—propoxyca;bonylamino)—5-[Pyridazin—3(2H)—on—6—
yl]indane, 2-(acryloylaminobutyl)-5-[pyridazin-3 (2H) -on—-6—
yl]indane, 2—(pyridin—3—ylcarbonylaminomethyl)—5—[py:ida—
zin-3 (2H) —on-6-yllindane, 2-(acryloylaminoethyl)-5-[pyrida-
zin-3 (2H) -on-6-yl]lindane, 2-(acryloylaminopropyl)-5-
(pyridazin—-3(2H)-on-6-yllindane, 2-(pyridin-4-ylcarbonyl-
aminoethyl)—5—[pyridazin—3(2H)—oh—6—yl]indane, 2-(pyridin-
3-ylcarbonylaminoethyl) -5~ [pyridazin-3 (2H) -on-6-yl]}indane,
2-(2-methylpyridin-3-ylcarbonylaminoethyl) -5~ (pyridazin-
3(2H)-on~-6-yl])indane, 2—(2Faminopyridin—3—ylcarbonylamino—
ethyl)-5-[pyridazin-3 (2H)-on-6-yl]indane, 2- (pyridin-3-
ylcarbonylaminoethyl)-5-[4,5-dihydropyridazin-3 (2H) -~on—6~
vl]}indane, 2- (N-n-propyl—-N—-acryloylaminoethyl)-5- (pyrida-
zin—-3 (2H) -on-6-yl)indane and 2-(N-n—-propyl-N-pyridin-3-yl-
carbonylaminoethyl)-5-[pyridazin-3 (2H) —on-6-yl])indane,

or a pharmaceutically acceptable salt thereof.

18. 2-(Pyridin-3-ylcarbonylaminoethyl)-5-[pyridazin-3 (2H) -
on-6-yl)indane, 2-(2-methylpyridin-3-ylcarbonylaminoethyl)-
5-(pyridazin-3(2H) -on-6-yl]indane, 2-(2-aminopyridin-3-yl-
carbonylaminoethyl)-5-(pyridazin-3(2H) -on-6-yl]indane, 2-

(N-n-propyl-N-pyridin-3-ylcarbonylaminocethyl)-5-(pyridazin-
3(2H)-on~-6-yl}indane, or a pharmaceutically acceptable salt

thereof.

19. - 2-(Acryloylaminopropyl)-5-{pyridazin-3(2H)-on-6-yl]-

indane, 2-(N-n-propyl-N-acryloylaminopropyl)-5-(pyridazin-.
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3(2H)-on-6-yl}indane, or a pharmaceutically acceptable salt

thereof.

20. A process for preparing an indane compound represented

by the formula:

R2
o
Alk-N-X-R1!
(I)

wherein R, R2, X, Alk and the dotted line have the
same meanings as defined in Claim 1,
or a pharmaceutically acceptable salt thereof, which
comprises reacting an indane compound represented by the

formula:

—Alk-NH-R?
' (1)

wherein R2, Alk and the dotted line have the same
meanings as defined in Claim 1,
or a salt thereof, with a compound represented by the

formula:

R1-X-OH _ (1I1)

wherein R! and X have the same meanings as defined in
Claim 1, _
a salt thereof or a reactive compound thereoif and, if nec-
essary, converting the resulting compound into a pharma-

ceutically acceptable salt thereof.
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21. A proce$s>for preparing an indane compound represented
by the formula:

R? g
[
Alk-N— C-NH-R!?

(I-2a)

wherein R2, Alk and the dotted line have the same
meanings’ as defiﬁed in Claim 1; R!1 represents a lower
alkyl group, a lower alkenyl group or phenyl group:;
and 2 represents'oxygen atom or sulfur atom,
or a pharmaceutically acceptable salt thereof, which
comprises reacting'an'indane compound represented by the

formula:

Alk-NH-R?
(II)

wherein R2, Alk and the dotted line have the same
meanings as defined in Claim 1,
or a salt thereof, with a compound represented by the

formula:

Rll-N=C=2Z (IV)

wherein R!! and Z have the same meanings as defined

above,
and, if necessary, converting the resulting compound into a

pharmaceutically acceptable salt thereof.

22. A process for preparing an indane compound represented

by the formula:
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(I-b)

wherein R?, R2, X and Alk have the same meanings as

defined in Claim 1,

or a pharmaceutically acceptable salt thereof, which

comprises oxidizing a compound represented by the formula:

(I-c)

wherein R1, R2, X and Alk have the same meanings as

defined in Claim 1,
and, if necessary, converting the resulting compound into a

pharmaceutically acceptable salt thereof.

23. An indane compound represented by the formula:

Alk-NH-R?2
(1I)

wherein R2, Alk and the dotted line have the same
meanings as defined in Claim 1 provided that the
dotted line represents presence of a double bond when

R? is hydrogen atom and Alk is a single bonding arm.



THIS SHEET Ha '
! S BE
REPLACED

- 56 ~

24, A phamacéﬁﬁical composition whiéh comprises a thera-
peutically effective amount of the compound as set forth in
Claim 1 in admixture with a conventional pharmaceutically

acceptable carrier or diluent.

25. A use of the compound or a pharmaceutically accetable
salt thereof as set forth in Claim 1 for prophylaxis or
curing of endotoxin shock and/or nephritis.
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