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| NDANE DERIVATI VES, PROCESSES FOR PREPARI NG THE SAVE AND Fl‘évNTHé?P

INTERNEDIAIE OF THE SAME . BACKGROUND OF THE | NVENTI ON
5 C AT l nvention rel ates to novel indane derivatives having

actions’ oP‘protectlng from endot oxi n shock and/ or actions of curing
nephrltls_ processes for preparing the sane and a synt hetic

i ntermedi ate of the sane. 10 I n Japanese Provisional Patent
Publ i cat.ion No. 23853/1988, it has been discl osed that
benzenesul f onam di ndanyl com-+ pounds such as

6- (2- benzenesul f onam do-i ndan-5-yl) -4, 5- di hydr o- pyri dazi n- 3(2H) - one
exhi bit anttithrombotic actions. 15 In PCT Provi sional Patent Publication
No. W92/ 15558, it has been di scl osed t hat
benzenesul f onam noal kyl i ndane - . derivatives such as

6-[ 2-[ (4-chl or ophenyl ) sul f onyl am no-

nmet hyl ] i ndan-5-yl ] - 3-o0xo- 2, 3, 4, 5-tetrahydropyri dazi ne- have

ant agoni stic actions on thronboxane A2. 20 On the other hand, as an
agent for curing endotoxin shock

YN T

BACKGRQUND OF THE INVENTION

5
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 '
o 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).



whi‘'ch occurs in a patient seriously infected with gram negative
bacteria, there have been conventionally used st eroi d hor nones,

apr.ot igi n @a protease inhibitor) and 25 dobut am ne -(a cardi ac).

- 2- .Further, as an agent for curing nephritis, there have been
conventional |y used predni solon (a steroid agent), cyclo- phospham de
(an i munosuppressant), dlpyrldanDIe di l azep (antiplatelets) and
haperin (an an ul ant

e O R AR s @Ry £98nE A0S PBRTEE o, BRORT it TevRre?
i ndane deri vat iccesvdrehiarg ldit sisleghprecniised oof (gr gtegpmgaqéntf romyclo-

endot oxi N shoc kN Him & € lnerlfm%fols%%r@fssﬁwtbngdlp rﬂ&QJﬂélé' SdiPAPESSSes
for preparing the same and a synthetic i nt er med |a¥ he sane.

That is, the pr@feniPlahrdfttisgn ang Géﬁ@éﬁﬁedaﬂnFﬁtéﬁ°FﬁHéﬂﬁtl5 derivative
representedsby the formula (1): . [err] wherein [err]

represents a substituted or “”S“Egﬁﬁéﬁ&fﬁkﬁﬂﬁu;;uﬂumitﬁﬁg9r°“p’ a | ower.
al kyl group,. a cycl oal kyl group,
An object of the present invention is to provide novel
indane derivatives having excellent actions of protecting
10 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
15 derivative represented by the formula (I):

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

wherein R! represents a substituted or unsubstituted

20 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

25 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

30 alkoky group, phenoxy group, a lower alkylamino group,
a lower alkenylamino group, phénylamino group or a

lower alkenyloxy group; R? represents hydrogen atom or



hal ogeno-1 ower al kyl group, a | ower al kenyl group, a :

phenyl -substituted | ower al kenyl group, a substituted or

unsubs&i t utfed nonocyclic or bicyclic aromatic het er ocycli c group
havi ng ni trogen atom oxygen atom 25 or sulfur atomas a hetero atom
a |l ower al kyl group which is substi3uted by a substituted or
unsubsti tuted nmonocyclic or bicyclic aromatic heterocyclic group

havi ng nitrogen ato n | fr
g9 g9 My P¥¥EE a?%?g}[gfo?ﬂ ¥y %ﬁPé%é&@ carbonyloupxi’b‘?‘%ﬁenoxy

atom a substituted or unsubs koxy gr

group, a |lower al kyl &hi-r6agbenpl group;/ Al%.¥%ﬂﬁﬁs%ﬂmﬁﬁﬂd%ﬂﬁ§%?

phenyl am no grOUD Of a8m or a lowbfVELkl&esYdOKyp Jranip;tH¥ dcﬂﬁreesqutn%
hydrogen atom o

| oner al kyl group, X*FBpFESBhE PSP BRRG I OGr FpeRFe ©F 2 d°“é§ﬂﬁF55§¥bonyl
group; Al k reepreseat sharsaoghiei bahlly mcceptable saltmtdrexdfower al kyl ene

group; and the dotted |ine represents presence or absence of a
doubl e bond, 5 or a pharnaceuqlcall acceptable_salt thereof

DESCRI PTI ON OF THE PREFERRSSEEGESSNERTSH EFRRERLEMBODIMENES | he
present invention is explalned I'n 10 deta|I In the desired conpound
(I') of the pres nt nv bstituted or, unsu tlt ted aryl
group, there ma Efl ?o% jr’b?l’ dth? c?r IJenveantplh nﬁs §r 3 |cﬁ' may be

substi- 1510 utéetdyll to 3 groups selected fromthe group consisting

~of a |lower al koxy group, a phenyl-substituted | ower al koxy group, a
: hal ogen at om hidroxyl group, trifluoronmethyl group nitro group, a-
“lower- al kyl grotp BAB @esHTedvRAmMPOUNg| () aﬁﬁ ey RHRRFeMAs inyention, as

hal ogeno- | ower ehgyéuggey@uté@ecs:e ﬁosumthﬁémr&ﬁwn@éoufpor t@éaepkney be
trifluoronethyl heqyl sub tltuted

there may be ™ ﬁ&ggg?%ﬂedfof o?xae""%:P pl’f%/nr“‘il Lo Wh,&\s,f\:@{ ngy Ssts gﬁgéd

15 tuted by 1 to 3 groups selected from the group consisting
of a lower alkoxy group, a phenyl—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 greup, there

20 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

25 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-

30 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

35 group, a lower alkoxycarbonyi group, a lower alkylcarbonyl~

- oxy group, a lower alkylcarbonyl group, carbamoyl group and



or unsubstituted nmonocyclic or bicyclic aromatic hetero- cyclic group
havi ng_ni trogen atom oxygen atomor sulfur 25 atomas a hetero atom

t her e «way lﬂ’e ment i oned, for exanple, pyridyl group, furyl group,

- thi'enyl group, pyrazyl group, pyrim dyl group, quinolyl group and

i soqui nol yl group each of which nay be- substituted by 1 to 4 groups
sel ected from t he group consi sti ng of a |lower al kyl group, a hal ogeno-

30 |lower alkyl OUP, ., I I I ,
hydr oxy group, mgsécap o%ragl\tg%} cyano dﬁ ?&%fa %\gerth%gpg{fgy %lka,bs%f[:tggped
amino group (fovhixanpt esukstigwdred by & IgHRERITGtEcO@F, Ua sHPSTEAReEed

al kyl am no grOUonﬁ)éc 1§&ycIf blcycﬂrm@%ﬂfn@tm@ h2 tRaoegen jat @&bu@haaomsg
group, carboxy

u ower alkox carb rou
al kyl car bonyl - nltr%‘i(?/n g%tﬁi‘b’ %?‘Xg(ﬁﬁerateﬂ aﬁ"‘gg i P%\Jﬁs @a\ﬁgﬁﬁ&?l 25PBup

and 5 there may be mentioned, for exam@Je, pyrnﬂydmekhw&rgroun
al kyl car banoyl [ OUD ower__al uted by
a substituted or° u)?"l UL |% ddtevéga Iadr%%’i}%rl (L:‘l'p'.l(g're lw é‘lz‘Po Tu

het erocycli c groagréawandge merrﬁltqftﬁjbrﬁ aHgr @)@-yk@e‘w @'tr@MPOI""’hS-th mayabsm as

a hetero atom g o,dHef & d@VbPHHEII Qpeshp fOor exanple, pyridyl methyl group.
As the substltu?ed or unsubsi'?% ut ed Iovver al koxy group, there may be

mentioned a | ower al koxy group which nay be substituted by phenyl
group. 100 Asapretefdrted e Ofofl thet arpeuwmthdofo ft kheppesseht

i nvention, there r;%;( *) nel_qgér_o(g NRQYNG, \ggi ch a h
Characterlstlc e ? %h A?k%i I's pyﬂ groé u%h lc g ge 2
~substituted by qha@raqterlstgxq)bﬁg Il laxissd from t he group con3| stl ng. of a
| '0\|Ner al k%/:( l-Ifh HZEP dﬁgﬂﬂo O wlilew! n@@ogg, s@bkewehtabksyy1060Up,
a | ower al ky I 0 r ox rouyp, nmercapto grouyp,
amino group, a € %Jeeog%?é)r%“g?ﬁ% FSHP conggasﬁr}lng of IaogIA?I"’eﬁl E§I¥§Fn no
©group, a disl ovg:fo@kyd A yeno- IgrwE adrk ydn gaopipamand ogrieau pllkoxvharogen
atom phenoxy 2 MRy 1 A APRY | qﬂﬂ& aly 0X¥n%§”% 2y S9LRup. 2
| ower al kyl carbégny(?%é;y group, a 1Bwer ylc \Ig;egr % ciptE GRLRE
cyanec group, amlno group, a SUbStltu;Ed amlno group (for
example, a lower alkylamino group, a di-lower alkylamino
group or an acylamino group), a halogen atom, phenoxy
20 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 group;
a cycloalkyl group; a lower alkenyl group; or a lower

25 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

30 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. '

~ 35

Besides, when Rl is "pyridyl group which may be substi-



car’banoyl group and a di-|ower al kyl carbanoyl group; a

pyridyl-substituted | ower al kyl group; a |ower alkyl group; a
cycloé}kylrgroup a |l ower al kenyl group; or a lower 25 al koxy group.

(1B) R1 is pyridyl group which may be substituted by 1 or 2 groups
selected fromthe.group consisting of a | ewsr-al kyl group and am no
group; a |ower alkyl group; a |ower alkenyl 30 group; or a |lower alkoxy
group. . ridyl araqu tituted_b 2
gr oups selectemF%??gﬁ anl g%hglsl%g EEF §8§6E1°n ognéuéﬁgno
group. 35 Basimets) Vd‘IETPC{Se-ItIl]OnI of" pynikayle gpoupemkupéhtnayxbeosubbei
-5 . tut egs icbﬁ{ 3 £hd10 e, oasofa b%feefféal QQaHEléUbEhére ma
tuent(s) or po ¥ion age to thé moiety - X- pyridi ne r¥n

However, as a m@frmtevcpr@@a@pﬁ@bSFHéPéeﬁLayr unSHESFréFnPFSﬁeﬂyélgﬁﬂ)sBFPHPed '
or unsubst | BUt 66h 1K | 0/ 11 1K oD thlel @biesyl HFRkednt e~pbelﬁmbﬁtz¢f Kyr@8ine

3-position of p Ild n a _substi unsub tlt

pyri di n- 3-vyl Gb) ’Iﬁ'@ﬁgg&&Fugeguﬁgt PuP%5£ 89IP§F6 gﬁgge may
be nentioned a éhscxm) 4- sirbstasteutodd aorsub,snldutsdbpvmdYédgrouppythelre Bayl
group. As a mong d&l&gﬁ%%@@'& 4SBEEecTRY L o beznenhaegggsegtuFed

unsubsti t ut ed pyr| rou tut éd group.
As anot her preﬁR¥#¥QFQ5§ﬂﬂﬂ QIGPFtheAéoﬁpHBHB PFﬁgﬁérﬁﬁyeﬁémple nﬁﬁ?FGn@ﬂYa

conmpound whApch gavigers: g AGIE nSubetagutel- p¥ridiaws+yl gro(gd) oX 2Ssub-
carbonyl group. stituted pyridin-3-yl dgroup.

As another preferred example of the compound, there may be

mentioned a compound which have a characteristic as fol-
15 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-
20 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-

25 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
30 (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.

35
As a more'preferred example of the compound, there may be



As anot her preferred exanple of the conmpound, there may be mentioned a
conpound whi ch have a characteristic as fol- 20 | ows; (3) Alk is a

| owner 4al kyFene group. ‘ As anot her preferred exanple of the compound,
there may be menti oned a conpound whi ch have a characteristic as fol -
25 | ows; (4) The dotted line represengs—-presence of a doubl e bond.

As a further preferred exanple of the conpound, there may be nenti oned

2 compound uhi e 1aye hoth BHBLAGLELHSLLCASOL 201 Erddadhd- (21 gEnsEoned

above. exa e conpound re may be
mentioned a coﬁﬁ@dnd(@hucﬂ3haaédbdﬂh @ﬁ&t&@ﬂé¢|§¥¢ﬁ% of (2) and (4)
ment i oned above. 35 As a nore preferred exanple of the compound, there
may be d
conmpound mhlchAﬁa@eP&FFlGHéPﬁéﬂePF§FFE§eSfexamp%iB?f B35 C?§§°%ﬂ§ (§§ere
nmenti oned apovehay be mehtidnpdr ki evhpolipdpweienrpavexahpl ehatatber totnposind,

there 5 may be gﬁg&%ﬁ 3g§ff8gzogﬂg 3g}cgeggnggal%ngéacterlstlcs of

(1o, (2, (3 e désired conpound (1)
of the present invention, ki nds of optical isonmers based on an

asymetric Car%ﬁt@xteO@erqreaXb%;npouBat fewf t_-heﬁe Spbeat LHOERE oA dkRo
m xture ther eof are included in greae i nventi on,
kinds of optical 1somers b sed on an asymmetric carbon atom
10 exist. Both of these optical isomers and a mixture thereof

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
15 form of a pharmaceutidally 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.
20
The desired compound (I) of the present invention can be
administeréd eithef 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
25 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.
30 '
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-
35 tion, and it is preferably 0.01 to 50 mg/kg, particularly

0.1 to 20 mg/kg in the case of parenteral administration.



The. desired conmpound (1) of the present invention can be  used for
nmedi cal purposes either in a free formor in the 15 formof a

phar meeeut fcal |y acceptable salt thereof. As the pharmaceutical ly
acceptabl e salt, there nmay be nenti oned inorgani c acid salts such as
hydr ochl ori de, phosphate and hydr obr om-d&, —and organic acid salts such
as acetate, succi nate, fumarate and net hanesul fonate. 20 The

desi red compound, {dd. 4, eqtrhll%l RHESBAL LAY CBLLGA 48R, Pene deddBLAI SbfEEHna

~either orally or pare

preparation. by mMXi mf ia nhaﬂma&ﬁu§%§aé#y accephpbdgi sabtethereofaranrbe -
parenteral adm 'B:.Séﬂa&téd)@)y Eh% %@ll%ﬁ!h%aFrEbQEQEQbhoﬁrBBé{sESsa(ﬁP'tQ (C) .
preparation such as a | et, a capsule and a powder, or l'i quid
preparation such as a solutlon a suspension and an enul sion. Further,
when t he desBreduoonupunwe@hﬁehscadpbuhdteﬁedopaaepharmhbyut1ca1np saﬁebe—
used in the for of inj enya end;j ge,
body wei ght and }% %&'t t%%EEQQ c§9 beaﬁgggfgggsgyc%hgﬁFggﬁ Q %Qa pa ?ent
but, in gen- rﬁnnﬂsenﬂﬂg @WSé ﬁefoaaylﬁs(pﬁéferably 1 to 300 ny/ kg, par-
tlcularly 3 to 100 ng/ kg in the case of oral admnistra- 35 tion, and it
is preferably 0.01 to 50 ng/kg, pa 0.1 to 20 ng/ kg in t he
case of parenteral adm nistration ~NH-R 2 -7-
According to the present inygnti eS|reJ<conpound (L Ior a

phar maceut i-cal | y accept abl g t hereof can be- prepared by the
foll owi ng preparation processeg (A to (C). 5 (A The desired conpound
(1) or a pharmaceutical | g’ ateépt - abl e salt thereof can be prepared by
reacting a conpound reprbsented by the formula (11): [err]

10

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):
15 _
R1-x-0OH . (I1II)

wherein R! and X have the same meanings as defined
above,
20 a salt thereof or a reactive derivative thereof and,

necessary, converting the resulting compound into a pharma-

ceutically acceptable salt thereof.

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

R? g7
|
Alk-N— C-NH-R!!

(I-a)

wherein R!! represents a lower alkyl group, a lower



10. wherein [err] ALk and the dotted |ine have the sane

nmeani ngs as defi ned above, or a salt thereof, with a conpound
repregentetl by the for- mula (111):-15 R1- X- CH

() wherein [err] and X have the sane neani ngs as defined
above, 20 a salt thereof or a reactive der8vative thereof and, if
necessagr, corverhing the resulting conpound into a pharnma- ceutically
acceptabl e salt ther B FA?H h . red

conpound- r epr e- senﬂ&% §f°“% b Qﬁg& ?rgﬁﬁ 2 rggg@ggﬂé§ blyged
mhereln [err] repregﬁnmscﬁ'ﬁ@W§PraPR9W gPBGpR a Pblepnd the dotted line

have the same meanings as defined above,
_ or a pharmaceutically acceptable salt thereof can be pre-
5 pared by reacting the starting compound (II) as shown above
or a salt thereof, with a compound represented by the for-

mula (IV):
R1l-N=C=2Z (IV)
10 |
wherein Rl and 2z have the same meanings as defined
above, -
and, if necessary, converting the resulting compound ‘into a
_ pharmaceutically acéeptable salt thereof.
15 _
(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): .
R2
l
Alk-N-X-R! _
(I-b)
20

- wherein Rl/ RZ, X and Alk have the same meanings as
defined above,
or a pharmaceutically acceptable salt thereof can be pre-
25 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):



al kenyl group or phenyl group; Z represents oxygen atom or sul fur

atom and R2, Alk and the dotted line have the sane neani ngs as
defi n@d abbve, or .a pharmaceutically acceptable salt thereof can be
pre- 5 pared by reacting the starting conpound (I1) as shown above or a
salt thereof, with a conpound represented-bg t+he for- -mula (1V):

[err] (rv)y 10 wherein [err] and Z have the sane
nmeani ngs as defined above, and, ifgpecessary, converting the
resulting conpound into a - phz tically acceptable salt thereof. 15

(© Anong the desired conpounds
line represents presence @
by the formula (I1-b):

orPAURAN-R-RAI ch t he dotted
ohd, i.e., a conpoymdch epr esent ed
[err]

(1-b) 20 ) wherein [err] R2, X and Al k have the
sanme mneani ngs as o) eflned above, or a pharnaceutlcally
acceptabl e salt thereof can be pre- 25 pared by oxidizing a conpound in
which the dotted line rep- = . resents absence of a double bond anpng the’
desired com pounds (1), .., a conpound represented by the fornula
(1- c): . wherein R . R2, X and Alk have the same meanings as

defined above,
S 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
10 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,

15 carbonyldiimidazole, l-ethyl- 3-(3‘—d1methylam1nooropyl)—
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

20 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

25 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

30 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



[err] wherein Rl, R2, X and Al k have the same neani ngs as
defined above, 5 and, if necessary, converting the resulting conpound into

a phafhaceutlcally acceptabl e salt thereof. In Preparat|on
process (A) described above, when the com pound (1) is prepared by
using the conpound (lI11) or a salt 10 therepf, the reaction can be carried
out. in a suitable sol- . vent in the presence of a condensing agent.

As th d [ o] ondensi ng
agent's such as “Eryiahe e eBdlh, B8 IORg. SO TR BRER Y, piriEagr .

1- et hyl - 3- (31- d:larwt@(ﬁ @@ﬁmopssl potassipmr bydrpaedecantodabehghd sodium
cyanophosphonati:d AyenN@a3dlohatk; aikhhe ﬁ@ﬂﬁ@uﬁ9d£6kkaestgﬁéﬁ gsys &: tmed

conventional |l y used salts such.as an al ka salt, I ne

earth metal  BYSFOxigeyagd BPﬁéﬁF&u%PMQrQéPF‘e' Ffluéowéf%%k)éaamhra@ﬁhe
20 above salt swhpreavitalsthyoaniael edribhoydahine sﬁaD@ﬂﬂgoﬁﬁép lethPe-

I Preparati on “Bibeds 8k o2 i pRE " BhkRoaRa" (15 Fa= 281 E4FE %E?e%(%t)u5|ng
a reacti.ve deriof&@nge af Stkdagshperado(4.3(PInpn-Sheneeati Bodizambhbeyclo-

sui tably carrlq@ .aulp juRddc- 7-e§@ltahhea§eha@m& hRikbe §u€§39§¢p i gnce
of an acid %& pt or eactive derivative, there may be used

reactive derivady g§n80nﬁ§ﬁﬂﬁ &EﬁdaFSrdtﬂﬁd@ﬁ%ﬁ?fﬁhnesuch 30 as acid

hal i des (i®@l udi ng hal ogenof ormate), m xed acid anhydri des and active

esters. As thex%0b4e§%9%E585 p&ggégs (B)nayhgergggéiggegfatﬁgjcoé%%&%d

carbonat es such as pot
(II) with the compound (IV) can be carried out ea51ly by,

for example, mixing the compound (II) and the compound (IV)
in the presence or absence of a solvent according to a

15 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

20 reactions 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-

25 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; pvridine; 2,6-
lutidine; dimethylformamide; dimethyl sulfoxide; 1,3-di-

30 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

35. *C to 150 -C, particularly at -10 'C to room temperature.



- 10 - carbonate and sodi um carbonate; al kali netal hydrogen
carbonat es such as potassi um hydrogen carbonate and sodi um hydr ogen
carbofiat e;¥ al kal i net al hydr oxi des such as sodi um hydr oxi de and

pot assi um hydroxi de; tri-lower alkylamnes 5 such as triethylamni ne,
tributylam ne and dii sopropyl et hyl - arihe: tertiary am nes such as
1, 4-di azabi cycl o[ 2. 2. 2] - octane, 1, 5-di azabicycl o[ 4. 3. 0] non-5-ene,

1,8- diazabicyck%e 0 1dJ¥id% QLuﬂggﬁaZaEQSn ?990@59”@@}Cc§H1B€5c§H§beasout
pyri di ne, 5 col I'1di ne and laniline. 10

Prepar ati on pr@@§§§deaﬂ tehé F@&Hﬁpeh°aﬁltﬁ§t BApoRRgterably | foxi %2 he
conpound (1V) gaRr, b%ycac_rrrelaedn@urthea&bhysobnd (I-c) feitexasplien m:xmgo%he

conmpound (I1) and ‘the ¢ th e or sen
sol vent accor ditff4%3'ex cﬁﬁﬁfe%Pv%nSPlﬁg%E S6104 *ﬁge ?%gﬁ onﬁe used
in PreparatBontpmmE35$u®ﬁpcaddg it Ppepandat@nnpbmcessngB?lmegbylbsdlébove

may be any inerd,,q Og&gyg whi phofeas-nebeexehtiBagdnbol! Hengecon either

of the 20 reactlons 0 ation processes, and there may be nen-
tioned, for e»«ﬂﬁﬂ4§t4ﬂﬂ509éﬁ P?&@9§6P§éﬁﬁsl§u8ht§stﬂPb?%L chloyide, or
di chl or onet hane rnd idiec An @@lcharabjeceinti enbyHabogenatear bomsoanahtas

tol uene and xyl e rt .sal vent s such as tetrahydrofuran,
di oxane, dletknﬂraﬁqﬁ§h%;ﬂ?é%a§ ©%5 di mret hoxyet hane; ketone type solvents

such as ac&bone and met hyl ethyl ketone; ester type solvents such as
et hyl acet g %@]1%&& Perekveal, sdchsas gu%sm?;yeéhaapl acatlc
pr opanol and terttbutano acetonitri

yridi
d|nethylforWam3ﬁ§dahﬂﬁﬁﬂﬁﬂn¥ﬁﬂaF&?vdérlfl§°HPa°§51ﬁe?ﬁ§PtZmFﬁPﬁﬁ?SFﬁﬁPﬂbﬁe
" mxtures of thegasenen Kydtded bromidebapatienaolidt kesetsohvents and
wat er . Preparation processes (A) and (B) can be carried out under
cooling to under heating, preferably, for exanple, at -30 35[err] to [err],
particul arl§ atlf ethd nematdomst edpshat 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.

20 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,

25 compounds other than the above compound are novel and can
be prepared by reacting a compound represented by the

formula (V):

COOH |
\_ ¢ Alk-NH-R* (V)

I
0
30

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

35 group of the resulting compound, for example, by reductive



The oxidation in Preparation process (C) can be carried out accordi ng
to-a conventional nethod, preferably, for exam ple, by treating the
compouhd (I¥-c) wi th sodium 3-nitro- benzenesul fonate in a suitable

sol vent under basic condi- 5 tions; subjecting it to oxidation by using

di met hyl sul f- oxi de in hydrogen brom dez acetic acid under acidic
conditions;. or halogenating it with brom de, chloride or the Ii ke and
t hen subjectin I e o] . Lon

Ao The. sol vent ~YHaAE el SRR Ene e EEpbRuLng SEUALATLEREATAE in the
propi oni ¢ aci d proesenagorcfadeprireraéprte AREnaABIURFORE cSUCh a8 godhama
hydrogen brom gRrameid-G RCI(@aBal Vi | Qadiumﬁ.ﬁyiéébﬁdibeyﬂs@ﬁ@i}dhﬂﬁdé)f t he .
present inventiQn, n n tical isoner.as the starting _conppoun
(I or (1. Glae ediHsldstiunen St i=elind e p3a0sRroq tounAtana e )
(1-a) 05 ( Ineeszairyhe odiddizaad vwhehpesulategi catpound wRén #nendpt thed
starting conmpounds (l1)__qf e.pr t _lnyentj . a conpound i n which
R2 represents Hﬁﬁ?b%EﬁLEFE#&gAF§s§§§Ee9% 4 Qégﬁ 15 gég?hgle bondi ng arm and
the dotted line represents absence of a double bond has been descri bed
in Japanese 1 PRoM SirRel BakesbnPubhbCcabhepidl. 023888/ d9RSous@Veyer, 25
conpounds ot her than the gbove coppound agf novel , and can, be rq$ared
by reacting a &diFot¥dTP&ires APy thPLY CREFHET o) iR the preggnge

wher ei n R210r epire sdsesicdey difogesudteler salener alkglsolvent magriveipamnd
Alk and the dotitedifg e hi8nSaBBs not exerf®BN NBSeASeHeL i Sedpbove,

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

15 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.

20
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,
25 if necessary, after protecting an amino group of a compound
represented by the formula (VI):

30 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)

35 R30-C co-Y



wi th hydrazine, if necessary, further alkylating the amno 35 group of the
resul ting conpound, for exanple, by reductive

- 12 # ¥ alkylation with the correspondi ng al dehyde conpounds in the
presence of appropriate reducing agent such as sodi um bor ohydride [err]
sodi um tri acet oxybor ohydri de (NaB( OCeCH3) 3H) when [err] represents
hydrogen atomand, if 5 necessary, oxidizing the resulting conpound when

t he dotted line represents absence of a doubl e bond. In the above

reaction, the reaction of the conpound é\/%ﬁJ W t h hﬁlra_zi ne_can be
suitably carried outwﬁeﬁFetlﬁ’eRgréEEﬁ%éeﬂE SPERhCES B suf 1B IR ft
The solvent may be a3\ ogen iatemi aadvehé dbttéddbisenbis ekleetsdmel medhimpce
on the reaction and, incl gldggﬁfor exanpl e, | ower al cohals such as

|

met hanol and et hanol®® | € affc acids such as acetic acid and
propi oni ¢ a%i danar aien cempaiogathenssterhrasidde and{encthm P53t eFict vand

ethers such as Igfar%tgt%a*%SLGEnS}ﬂEaQeéﬁﬂting dbR¥808a, THe 4 REthEd dddcPipLarri ed

out at a wide ) tenperaturé fromroomtenperature to a boiling
poi nt of abed&et iion EPRPLRPE - preferably, for exanple, 10 C to 200
C, particularly 20 Cto 150 C. 20 The oxidation can be carried out in

the sane manner_ as._in t he oxi dation. Itl P A Qbd PN PLPEESSoES)
descri bed abové® Th€ PEHFENL SPFfﬁglggﬁﬁguhd ?%) can be pfep%re by, for
exanpl e, 250 i fincdoelesathosef hevipgoletei AgcarPaRi FHeCHs oupr f e 22 RbApbUHe
represented by 4 S:Paxfb%rnmélt%m%yl barticularly 1 to 3 carb&fildtoms 30 The
wherein [err] and Alk have the sane peanings as defined
. 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-
15 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.

20 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

25 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,

30 perhydroazepin-l-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-

35 carbonyl group and an alkoxycarbonyl group.



above, reacting said conpound mnth a conpound represented by the

formula (VII1): [err] - 13 -

wher ef n R§'represents an ester residue; Y represents a hal ogen
atom and the dotted |ine has the sane neaning _ as defined above,

5 and then renoving the ester residue and/ @4 the protective group from
the resulting conmpound, or a nethod descri bed bel ow i n Exanpl es.

In the present Tﬁge%ube%mp; apeugaovxffsw@é ké/ikcﬂfypl!ﬁ'&.(%a inaldides hesk
having 1 to 6 carbon atons,” preéf er ap carbon at ons,

particul arly 19€8YB é&?béﬁwéfoﬁ%keﬁﬁk grOURCﬁ&ﬁ U GhF GrEtp RS @S t hose
having 1 to 6 eaabBeRed onakons, preferably 1 to 4 carbon atons. The | ower

al kyl ene group includes those having 1 to 10 carbon atons, prefer- 15
ably 1 to 6 carbon atons, particularly 1 to 4 carbon atons. The | ower

al kenyl grdup includes those having 2 t&XAMBEESON atoms, particularly 2
to 5 carbon atons The cycl oal kyl group includes those having 3 to 6
car bon atons. In the present specification, the substituted anm no

gr oup i ncl B’E}éspﬁéﬁeﬁﬁl ynae%wéﬁl IRF SO IREGridu et idh Avoweterring

al kyl am no growp, Eaambamsnengrwst ékaqu\eés,almyd tl‘ilré P¥sent :anentlon is

al koxycar bonyl a Ky, rop

N- | ower al kyl - n%hﬁégégsgnﬁ%aﬁl ho gr% EX%C% ggrg) amé%‘rebélr%y n gr Ol?p or
t hi ocar bariy| gleuf2nby BEsaspbsti@4i estartingy dompoundsy @xss dsfs ar ikmsbr

al kyl group at aheelal ELQfBNe 11 8 0Mkamdid O¥Erafd W Lankanmy i GRmd

al so those of whi ch two substituents on anjno, group are conbi ned

t oget her té Porﬁ?élFPﬂgcgﬂEﬂu%gsp??? AF PSS oup, pi peri di no group,
L
15

(Action of protecting mouse from death induced by endo-

toxin)

To ddy strain male mice (one group: 10 mice) which had

20 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

25 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

30 been administered were detérmined. The results are shown
in Table 1.



30 perhydroazepin-1-yl

| ower fal kyl¥ group,
at the nitrogen atom of t
group, an al kyl- 35
14 - The | ower al
group and | ower al kenyl

gr oup,
pi perazi no group whi ch may be substituted by a group

a | ower al kenyl

car bonyl

nmor phol i no gro

group,
posi tion.

group and am &P
group, |ower alk

he 4-

Kyl

group i ncl ude str

The acyl

up,
sel ect
acyl group, aryl
koxycar bonyl
oxy group,

jones and

t hi onor phol i no

group,
ed froma

group, etc.

group includes fornyl

group.

| oner al kyl ene
branched ones.

5 EXANPLES The present invention is
described in detail by reﬁerr-nﬂ —Exﬁanes—and—IesL—exanﬂIes, but the
present ‘invention is ONHQﬁnFeGeﬁﬁ@ﬂe y.| suvianpkatd 4(8)kExanple 10
and Exam 10 ple 92 to EXan#Eé_EE&ffyPalf'nJ conpounds—are—dedcri bed,

and in Exanple 11 to Exanple 91 angh Exanple 105 to Exagpl e 159, desired
conmpounds are descri bed. Tesf_exanple 15 Actron of protecting
nouse from death i nduced | ndo R ama. Foddy—stdain nmal e

m ce (one group: 10 m ce)l which hapg20 fastgd for abggt 24 hodrs, each
test sanple dissolved or suspended 1n a .25 % sodi um car bgxynet hyl
cellulose (CMO) . aquegqus—soluti —uﬂﬁ—ntﬂ"” adrri-stered—100 ng/ kg) .
After 30 mnutes, 100 ng/{10 n1/kggnf endot oxi{n (1 i popsgly- gacchari de)
derived from Escherichialcoll diss évéa in 25 phy5|o%89|ca1 sdl i ne was
adm ni stered intraperitorneaty- Yher—therstr-vretl—Fate—oef—{ he control
group to which the 37 60

*) The compounds obtained in Examples described

rats

blood was collected'to
This.NTS was diluted by
diluted NTS was

of 8 weeks

the same volume of

and each

produced by Nacalai Tesque

5 below were used as compounds to be tested in the
experiment. ' '
Test example 2
10 (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,
15 obtain a nephrotoxic serum (NTS).
50 times with physiological saline, and the
once administered intravenouély to male WKY
old in a dose of 2.5 ml per 1 kg of body weight to induce
nephritis. In normal group of rats,
20 physiological saline was intravenously administered.
In the experiment, one group consisted of 6-rats[
- compound to be tested was suspended in water with small
amount of Tween 80 (trade name,
25 Co.)/

at a dose of 30 mg/kg/10 ml twice a'day for 8 days.

normal group and control group of rats,

the same

and was orally administered to the test group of rats

In

volume of



CNMC aqueous sol ution had been orally adm ni stered becane 20 % (about 20
hours after adm nistration of endotoxin), the survival rates of the

groups to #hich the test sanples had 30 been administered were determ ned.
The results are shown in Table 1.

- 15 - Table 16 [®err] Conpound
t est ed*) *) The conpounds obtained i n Exanpl es

described 5 .4 gxﬂé§Nd¥§fiy“§a%l%§sﬁgqﬁguEﬂ%téﬁdbértEﬁéedebﬁ tBfpound.
experi nment. est exanplé e& ctlon an ratﬁg Emfr ul ar nephrltls)
Rabbits were i fMifffZel dasifer é'-lhet |rﬁ§§ Wetk RLPERS 15 BREFRCLILC CREPSHAREnent

menbr ane fract ior bt esh flenedK¥ oat 2ai hours. Concentrations of pro-
tein in urine were measured by the sulfosalicylic acid
5 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.

. amount of ex- amount of ex-
10 creted protein| - | created protein
in test group in normal group
Inhibition = 100 - : x 100
rate (%) amount of ex- amount of ex-
creted protein | - | created protein
15 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
20 %.
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

25 *) The compounds obtained in Examples described



rats and an adjuvant. Thereafter, blood was collected to 15 obtain a

nephrotoxi c serum (NTS). This NTIS was diluted by 50 tines with
physi &l ogi tal saline, and the diluted NTS was once adm ni stered
intravenously to male WKY rats of 8 weeks old in a dose of 2.5 mM per 1
kg of body weight to induce nephritis- 1 +vormal group of rats, the

same volunme of 20 physiological saline was intravenously adm nistered.

In the experinent, one o QuD CQISLEd BheBuraks e oaBd €88hea incomROUNd (0

be tested was suspend% LN Wat er Wi anount of Tween 80 (trade
name, produced by NaraietiimPedgue 25 Co.), and was orally administered to
the test group of rats at a dose of 30 ng/kg/10 Ml twice a day for 8
days. In normal grqoup and control group of rats, the sane vol une of
- 16 - wEEmBAestor al |y adni ni stered instead of the test conpound.
After 7 days, the rats were placed in netabolic cages and urine was

collected for 24 u centrati,@n f o] I Mal RNeULI _
measur ed by thé SCB% olsaeltgor%sllg'aé%l ég El? w(% addgg Iérgmﬂﬁeﬂg uﬁ?gﬁ\ﬁgﬁ
protein excret@&thoxyﬂ§rbonmﬁﬁMm@rngﬂé@yPo)Tﬁé{FmﬁFEFPVQHOPXFédEF’n‘

excretion of 3(jﬁﬂﬂdﬂJkamvidaydéuh&%@@lbﬁdlhﬁ figbl awi Bg eﬁmatbﬁarm
anount of ex- anmount of ex- l1 h £ % h rotgkge
cr eat ed protml$he mixture was ref uxed|Han§t GFS&Bg or; group

| nhi bitionig 1Mboling, agueous ammonia was added to xhgoeolutlpate The

amount of ex- r?%“ﬁafg}'%és collected by segaratloﬁrekgghgaokgtﬂ -
created pr ot el nS %1 nt gr oup i n_nor nal grou

The resul ts ar evatrmwenic drdlsice an-A§esé@ﬁvﬁﬁtT&BFer2moved i nhPBi FESHIFAt e

of the pfOte'r‘fﬁ%ﬁé¥dd31éﬁy§ﬂaid¥waﬁ@ weicely st al1haddbeepmadaenbateted t he
test conpound V<V>al;S aa:‘LbnOUt 60 tc)fg%—propylam:mo 5-[4,5- dwhydropyr:.dazn.n—
15 3(2H)-on-— —ylllndang.

m.p.: 146 to 148 °C

Example 2

20 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

25 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

30

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-
35 propylamino-5-(pyridazin-3(2H)-on-6-yl]indane.

m.p.: 137 to 139 °C



Table 2 Conpound t est ed*) Inhibition rate

[err] 25 *) The conpounds obtained i n Exanpl es descri bed

- 17 ® i bel ow were used as conpounds to be tested in the -
experi nment. Exanple 1 5 lodotrinethylsilane (9 m) was added to
13.16 g of 2-(N - 18 -

met hoxycar bonyl - N- propyl am no) - 5- [ 4, 5- di hydr opyri dazi n-
3(2FD-on-6-yI]EBg%Q§ dussolved in 130 mM of chloroform

(1) To 48.3 g of methyl hydrogen succinate dissolved in.
840 ml of dichloroethane were added 46.4 g of oxalyl chlor-
5 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
10 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(31.8 g of 2-(ace£ylamino)methyl—5—(3—
methoxycarbonylpropionyl) indane.
15 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
20 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

25 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,

30 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
35



The m xture was refluxed under heating for 2 hours. After 10 cooli ng,

agueous ammoni a was added to the solution. The organi c | ayer was

col l ected By separation, washed with wat er and dried, and the sol vent
was renoved. The result- ing crude crystals were recrystallized from
acetone to obtain 7.78 g of 2- propyl am n@- 5-[ 4, 5-di hydropyri dazin- 15
3 (2H)-on-6-yl]indane. 146 to 148[err] Exanple 2 20 In
70 M of a 25 % hydr anet pded
8.02 g of 2-am n%yS f%e%b gﬁﬁrgdpea yr| a%‘"ﬁlfd d“,asso dnedG 4;\%% dgﬁg and

2.96 g of di rretmm@rmlwdn@— dlhm%@%ﬁé’ @ﬁén‘ﬁ ~vidéndeae .
cooling. The mesﬁalrgovm of 36t4 rHatkcded QSM‘BrﬁlQ{@%rc'tttlﬂ& dcdld kna 1208r g of

Then, 140 ml of 25 t her was add reacti on .m Xt ur and
crys- tals ‘B’rré%&b}'i a ‘éde c"bef’feecal“gcge‘% r]"Iei.ter AYHEEPech §‘§ mix-
tallized frem nemhan@éstst:tnhtai nNEc 55 hpwfs 2- alm nebmixture was added 300

[ pyridazi n-3(2H) ;0 Lr

Exanpl e 3 |_)Q‘JZ ropy f&%f]f{}}@% ?rﬁ{ndg%pStal a?&cé'&%% ehe e]r ane
was treated in }¢etedney ahHerateon n %rp?’él 1 YSHEdion OthaI}@ed Were
propyl am no- 5- [P&étﬁ'@@éi‘lﬁzé@"ﬁr&mwdﬂmw obtairMs. 11 B 6t @-hd¥nolerr]

di igol-ved in r%ﬁbln? EHY‘&:%%#H} gsef?ﬁyse‘%{/\e% é’rﬁgd‘dg@n% d% g’TISUCCI ol

chl or - 10 m.p.: >300 °C

By treating the corresponding starting coﬁpounds in the
15 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

20 :
Examples 7 and 8

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

25 were obtained.



5 ide and 2 drops of dinethylformam de. The m xture was stirred at room

tenperature for 5 hours. Then, under ice cooling, 34.6.9 of

2- (acetyl alm nonet hyl )i ndane di ssolved in 280 m of dichl oroet hane and
97.6 g of anhydrous al um num chloride were added to the reaction

m xture. After the 10 mxture was stirred-@0 * hour, the reaction m xture
was poured into ice water. The organic |ayer was coll ected by
separation, washed with water and dri ed, qg&Qngisolvent was renoved to
obtai n(51.8 g of 2-(acetyl am no) net hyl -5-(

met hoxycar bonyl progionyl Yindane 15 mp - 130 to 140 C (2) 1n 800

g of the compound

m of 1ON hydrochldric acid was suspenge
BRI+ Mg, Gy ni ght . Af tler

obt ai ned, and the mi xture was refl uxed
the reaction m xturle was 20 copegert Lat & > cooled precipitated crydgtals
(48.5 9) were cqllected by fliltrfiti on. The crystals were suspended | in
300 mM of acetic aqdid, and 30 ghof _Nydrazi ne nonohydrate was added t{o
the suspension. ThHe m xture @as Yefl uxed under heating for 4 hours.
After cooling, dietjhyl ether 25 was added to the m xture, and crystals
precipitated were cottected Ty fTitTatTom—JThe crystatrs obtarmed—wer e

sus- pended i n [wixamoledNest¢d to @K with a Physhosddipmepertilggdr gxi de

aqueous sol ution and then4extracted mutﬁzp ord- m.pfoRWP The2®P gai c
| ayer was col |l ected-hy-separationg 30 washed with vatfdecamposedbd and t he

sol vent was renoved. ‘Bhe resijdue-wes,ygcry talhtgedzﬁgoabnggbangl tjo
obtain 35.3 g of Z-am nomet hyT - 5-[ 4, 5-di hydr opyri dazi n- 3( ZH-on-o-yl | -

i ndane. mp.: 170 to 171 C 35 .

- 19 - (3)Ekam20end of acetic acid was suspended 4.90 g of 2-

am nonet hyl - 5- (4, 5-di hydr opyri dazi n- 3(2H) - on- 6-yl ] i ndane, and 50 m of
30 % hydrogernm brom de-acetic acid and 2.8 g of di net hyl sul f oxi de were

added to the suspehsiBropdi@l nik-51 5k wties swbverd i ¥ 6d rflorof3 redinesio 1 Twatshe -
mxture vias addegdy308 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
10 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
15 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-
20 aminomethyl-5-(4,5- dlhydropyrldaZLn 3(2H) ~on—-6-yl]lindane.
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
25 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



m of isopropyl ether, and crystals precipitated were col - | ected by
f||trat|onj The crude crystals obtai ned were recrystallized from

met hanol to obtain 5.11 g of 2-am no- met-hyl - 5-[ pyri dazi n- 3( 2H) - on- 6-yI
i ndane hydrobromide. 10 mp.: >300 C Examples 5 and 6 By
treating the corresponding starting conpoundsl i-n the 15 sanme manner as in
Exanple 4-(1) and Exanple 4-(2), com pounds shown in Table 3 were
obt ai ned.

H

4-

(3),
20 -

20

agqueous. solution to obtaln 3T§9| §f 2— ropylaminomethyl—-5—
4 err Exanples 7_and 8 § By I‘?réP Ing t % Y

anmpl e
cor r espondi ng sﬂQVFFﬁQZéBnBéGHHSOPnsfh%]lnda%ﬁne nmanner as in Exanpl e

conpounds.phownsintdabhe 4c25 were obtai ned.

10

15

20

25

30

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

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.



Tabl e 4
5 (D) Propana
dr opwi‘se td 6.15 g

pyridazi n-3(2H)-on-6-yl]indane dissolved in 60 m of
m xture was stirred at

cooling, 1.03 g of
resulting m x-

and
was renoved, water

Examol e 9

(1.51 g) dissolved in 5 m of methano

of 2-am nonet hyl -5-[ 4, 5-di

sodi um bor ohydri de was

i ture was stirred at th?aﬁggga
then stirred at room tenperature tor our.

s. . added to the residue

roomtenperature for 20 30 m nut es.

[err]

was added
hydr o-

nmet hanol . The

Then, under ice
added to the m xture. The

tenperature for 20 m nutes

After net han-
and the 15 residue was

ol

extracted with ethyl acetate. The organi ayer was col | ected by
filtration, washed|wi th water and d g1-scdvENnt was renoved.
The resi due was pufi - fied b iJ J: .4Iunn chr omat ogr aphy
(sol vent; chloro- form: methano|- : 1)) to obtain 5.22 g of
2-propyl- 20 am npnet hyl -5-[4, dibyﬂropyridazin-3(2FD-on-6-yI)indane
mp.: 82 to 84 C (2) o
2- propyl am nonet hy -5 (4, 5- dlhydrohyrlda2|n 3(2FD on- 6-yl]indane [5.08
g) was treated i n phe—sare—ranner—as T 25—Exappte 4-\3) toobtarm45R g
of 2-propyl am nomel hgkabple No[ plri daziRd- 3(2H) | onPBvyi¢ahdereodmwitierbr ofri de.
Then, the . conppund ogbained Was tL@§ﬁ§d W [ h % 10 %q30dium, Ry dioxi de
13 —n-CqHg m.p. 210 to 211 °C
14 ~CF3 m.p. 236 to 237 °C
15 —CHoCH (CH3) 2 m.p. 212 to 213 °C
16 ' —<] m.p. 242 to 243 °C
17 ~CH=CHj m.p. 208 to 210 °C
18 | @ m.p. 229 to 230 °C
N
19 ? 3\ m.p. 246 to 249 °C
S
20 —é:;& m.p. 248 to 250 °C
21 ‘<::> m.p. 263 to 265 °C
N .
22 /[O] m.p. 232 to 235 °C
N
23 E::Iéi; m.p. 204 to 207 °C
24 @(Oj\ m.p. 178 to 180 °C .
N : '
25 /(O\/\ m.p. 197 to 198 °C
N



- 21 - . aqueous solution to obtain 3.13 g of 2-propyl am nonet hyl - 5-

[pyriQazin33(2FD-on-6-yI]indane. mp.: 144 to 146 [err] 5 Exanple
10 I'n the same manner as in Exanple 9-(1), 2-[2-propyl am no-

et hyl ]1-5-[4, 5-di hydropyri dazi n- 3(2H) - on- 6-yl ] i ndane was obt ai ned from
the corresponding starting conpounds. 10 -nmépg. - 123 to 124 [err]

Exanple 11 Butyryl chloride (4.09 g) dissolved in 20 ml of tetra- 15
hydr of uran was added dropwi se to 7.26 g Ofapdreing no-5-[4, 5-

di hydr opyri dazi n- 3(2H) - on-6-yl-]i ndane and 7.05 g of tri- et hyl am ne

suspended in 7Q.d—of 1,.3-di .
was stirred at|{roomtenperature for 4 reaction m xture was
poured into ice water, and 20 crystals %grq col | ected by
filtration, wa$hed with water TSRS wer e
recrystallized| from et hyl @ to obtain 7.47 g of 2-butyryl ani no-pb-
[ 4, 5-di hydropytidazi n-3(2H)-on- mp.: 214 to 215 C 25

Exanpl es 12 tof 28 By tregf he correspondi ng starting compounds |n
t he same nmpnner as in Exanple 11, conpounds shown in Tables 5 30 and|6
wer e obt ai ned. H
' Example No. Rl R2 Physical properties| _
26 @ -n-C3H7 | m.p. 150 to 152 °'C
: NT :
27 -CH=CH, _-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

10 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

15
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
20 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
25



- 22 . - 23 -

Tabl e 6 _ [err] Exanpl e 29 Propyl isocyanate
(2.38'g) was added dropwise to 5.13 g of

2-am no-5-[ 4, 5-di hydropyri dazi n- 3(2H) - on- 6-yl ] i ndane sus- pended in 60
m of 2-methoxyethanol. The m xture was -- 28tt+rred at roomtenperature for

10 mnutes. Crystals
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.

5 m.p.: 249 to 251 °C

h>

xampl 2

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

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

obtained.
Table 7
15
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
20 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
25 were recrystallized from ethyl acetate to obtain 3.75 g of



10 precipitated were collected by filtration and recrystal - lized from
nmet hanol -acetonitrile to obtain 4.91 g of 2-

( propy! car banoyl ) ani no- 5- [ 4, 5- di hydr opyri dazi n- 3( 2H) - on- 6- yl ]i ndane.
mp.: 214 to 216 C 15 Exanpl e 30 -
2- Am no- 5- (4, 5-di hydr opyri dazi n- 3(2H) - on—6-28 H ndane and but yl

| socyanate were treated in the sane manner as in 20 Exanple 29 to obtain

2-(butyrcarbagg¥upgg%?8y§;ké;Eggﬁ%?égé€¥§égpy£$£§g§ﬂgB(@fﬁ:&Hﬁ§hQ&lindane.

mp.: 206 to

24 - 2- Anbygi8agan53dRHYydeapyTy 4hineeBe 2H) - on- 6- yl ] i ndane and

phenyl isocyang&g_we&gltggaggg FA the sane nmanner as in Exanple 29 to
obtai n 2-(phenyl car banoyl )am no-5-[4, 5-di -

hydr opyri dazi n-3(2H)-on-6-yl]indane. 5 mup.: 249 to 251 C Exanpl es
32 to 34 5 ERembleat 3BBgtd- 3R no-5-[ 4, 5-di hydropyri dazin-3(2H)-on-6- 10
yl Jindane and each correspondi ng isothiocyanate in the sane manner as

i n Exanpl e 29, conpounds shown in Table 7 were obt ai ned.

Table 7 15 By treating the corresponding starting compounds in the

same manner as in Example 35, compounds shown in Table 8

were obtained.

10
N-CO-R?
Example No. Physical properties
36 m.p. 174 to 175 ‘C
37 Im.p. 115 to 117 °C
38 —-0-n-C3Hy H m.p. 173 to 175 °C
39 ' -0—-CH=CH> H- m.p. 205 to 206 °C
Xamp 4
15 _
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-
20 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.



NHCS-RL  [err] Exanpl e 35 Under ice cooling, 2.46
g of isobutyl chloroformate was 20 added to 4.07 g of

2- propyl ant no- 5-[ 4, 5-di hydr opyri dazi n- . 3(2H)-on-6-yl]indane and 2.02 g
of triethylamne dissolved in 40 mM of chloroform and the m xture was
stirred for 1 hour. The organic | ayer was2washed with water and dri ed,

and the solvent was renoved. The resulting crude crystals 25 were
recrystallized frampethybgacstpie t®@ obtain 3.75 g of

- 25 - 2- (N-propyl - N-i sobut oxycar bonyl am no) - 5- [ 4, 5- di hydr o- :
pyri dazi n-3(2H) - on-6-yl ]i ndane. mp.: 161 to 162 C 5 Exanples 36 to
39 By treatErgmphescél riespthdi ng starting conmpounds in the same

manner as in -Exanple 35, conpounds shown in Table 8

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

were obtained.

Table 9
10
N-CO-R!

Example No. Physical 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
15 50 ml of‘tetrahydrofuran was added dropwise to a suspension

of 5.03 g of 2—amino—5—[pyridazin—3(2H)—on—6—yl]indane-—

hydrobromide in 150 ml of ethyl acetate and 150 ml of water



wer e obtained. 10 [err] Exanpl e 40 15 20 m

of a 25 % hydrogen brom de-acetic acid solution was added to 4.00 g of

2- butyrylan1no 5- (4, 5-di hydr opyri dazi n- 3(2H)-on-6-yl ]i ndane suspended

. in 45 mM of acetic acid, and then 1.14 m of dinmethyl sulfoxide was
added to the mx- 20 ture. The resulting Bi7xture was stirred at room

t enper a- ture for 3.5 hours. Hydrogen brom de-acetic acid was

removed, -and theopesidufoesss G 9 taldd Ot IARIMIIALS and NGl G
obtain 3.50 g o utyryl am no-5-] pyri dazi n- 3(2 FD-on 6(¥I]|ndane
- 26 - 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
5 of 2-acryloylamino-5-([pyridazin-3(2H)-on-6-yl]indane.

m.p.: 235 to 237 °C

Example 50

10 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

15

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-—

20 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.

25
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

30

Example 52

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

carbonylamino) -5~ [pyridazin-3(2H)~on-6-yl]indane.



mp.: 228 to 229 [err] - Exanples 41 to 48 5 By treating the

corresponding starting conpounds in the sane manner as in Exanple 40,
[] 3 . .

conmpounds shown in Table 9 wer e obt ai ned. [err]

- 15

20

25

30

35

- 28 -

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-

yllindane.
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



Under ice coolfng, 3.0 g of acryloyl chloride dissolved in 15 50 m of

tetrahydrofuran was added dropwi se to a suspension of 5.03 g of

2- ami no- 5- fpyrlda2|n 3(2H) - on-6-yl ] i ndane. - hydrobrom de in 150 m of
ethyl acetate and 150 nl of water ' -
27 -. containing 4.52 g of potassium-c@Bboenate, and the m xture

was stirred for 3 hours. Crystals precipitated were col l ected by

filtration, Wasﬁfdt%;@l Nt Sfe Qéf:?‘élsﬁ%h trlaerstam&l%cdb%tp%llnldéeqnf R R

nmet hanol -acetonitirile to obtarrn 3. %§
2-acryl oyl am nosgmfprm%a.%ﬁsﬁ(rmxw Mq ﬁ&&}?@.ﬂnds soyn: ip3Fapdes3 0

[err] Exagpd €1 bOwe rd CobtZa Aedo- 5- [ pyri dazi n- 3( 2H) - on- 6-yl ] i ndane
hydr obr om de and vinyl chloroformate were treated in the same nanner as
in Exanple 49 to obtain 2- V|nyloxycarbonylan1no 5-[ pyri dazi n- 3
(2H) -on-6-yl ] indane. mp.: 205 to 28BlE 318§ Exanpl e 51

Triethylamne (2.01 g) was added to 3.00 g of 2-propyl-
am no-5- (pyri dafimn-3(2ZH-on- 6- yI ] T ndang~nydrobr om de sus- 20 pended 11|30

m of dichl orongt hane, and the m xtur Sti.rr for 20 m nutes.
o thgz'ﬁ@gf%&ef( and the

Phenyl chl orof ojmate (1.66 Q)

resulting mxtuje was stirred¢@® g oah\tenperature for 2 hours. The
organi c | ayer was washed W and dried, and the sol vent was
removed. 25 The resul tingf He crystals were recrystallized from etihyl
| .
H
Example No. | Rl Physical properties
55 —CH=CH> ___m.p. 202 to 204 °C

56 : *‘<:] - m.p. 226 to 227 °C

57 —cu=ci~0O) | m.p, 238 to 240 “c
(E)

58 —© ' m.p. 245 to 246 °C

59 - U m.p. 247 to 248 °C

S

60 TZED m.p. 193 to 194 °C

N
61 -0-n-C3Hy m.p. 172 to 173 °C




‘acetate and hexane to obtain 3.47 g of 2-(N-propyl-N

phenoxycar bonyl am no) - 5- [ pyri dazi n- 3( 2H) - on-

141 [®rr] - 80

2- Propyl am no- 5-
chloroformate were treated in the-safe-35 nmanner as in Exanple 51

I sobut yl

6-yL]indane. mp.: 140 to

Exanpl e 52

[ pyridazi n- 3(2H) - on- 6-yl ] i ndane hydro- brom de and

to obtain 2-(N-propyl-N-isobutoxy-

car bonyl am no) -5
m p

28 -
g) was added to

nes
Exanpl e 53 5 Triethylamne (2.0

_.——containing.5.04 g of
) )

-[ pyridazi n- 3(2H) - on- 6- yl| {}
178 to 179- C

60 _of _a Qllcppnqinn

2-am no-5-[ pyri
2- met hoxyet hano
2.33 g of -

and the resul ti
cooling, 100 m
the reaction m
precipitated we

Hazi n- 3( 2H) - on- 6- ne hydr obrom de suspended in

, and t he m xturd exll K enH-400 R hut es. Then,

pr opyl i sot hi ocya fd dropwi se to the m xture, 1
ng m xture was | C for 7 hours. ~ After

of water and 3RQ niN of isopropyl ether were added to

Kt ure, and thé& re?ulting m xture was stirred. Crystals
re coll ected -gby filtration, washed with water and

dried. The crys
4.53 ¢ of
yl ]i ndane.

solution (100 m

10

15

20

25

alrs 15 oprained Wer e reqgrystal liZed[from et hanol to obtal
Zggemmtli_nrarﬂgim\yl Hani nrAllk.(pyri c opgrgies
mp. :gl97 to 19-du-cH2] Exenp)s-54 m.p. 14¥) @uUEPHS-C
Jcontarning 330 g of [OTass] um
63 —-CH=CH3 —(CH2) 4~ m.p. 170 to 171 °C
64 -0-C3Hy —(CH2) 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



carbonate dissolved in water was added to 100m of a sus- pensi on
containing 3.50 g of 2-am nonethyl-5-[pyridazin- 25 3(2H)-on-6-yl]indane

hydrobron1ée suspended in ethyl acet- ate. Then, under ice cooling,
2.30 g of butyryl chloride di ssolved in 30 M of t et rahydr of uran was
added to the m xture, and the result+ril m xture was stirred for 3
hour s. Crystals precipitated were collected by filtration, washed 30

with water, drigd %@,utﬂ&%gr ﬁ&saea&al uagegtifeganﬂh@@% E&n erat@aé A 2. 75
g of 2- (butyrylanlno)net hyl™- 5+[ pyri dazi n- 3(2 ? I ndane.

m.p. 204 to 2G55[@ppF 3§heEf§ﬂﬁFé§n53lFBuBﬂ was poured 1n o ice water,

- 29 - . By tameatdrygtiahe @@éte§meadeagwekartongec@a@ouﬁdsllﬁmaﬁ&bn sane
gg?gﬁaed In E?ﬁgﬂé%;%%alsonggggggd mn Inﬁgagl wate@;ngée
- 30 - 5 then recrystallized froMmgiethanol to[@@tqln 2.35 g of 2~

[(allylcarbamoyl)aminolmethyl-5-[pyridazin-3 (2H)-on—-6—
yljindane.
m.p.: 208 to 209 °C

10 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—
15 zin-3 (2H) —on—-6-yl]indane.

m.p.: 155 to 157 °C

. Example 68

20 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

25 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

30 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



5 Under ice cooling, 1.71 g of diethylphosphoryl cyanide was added

to 80,mM of a suspension containing 3.06 g of 2-

an1nonethy| 5-[ pyridazin-3 (2H)-on-6-yl]indane hydrobroni de and 1.15 g

of 3-nethylcrotonic acid suspended in dinethyl- 10 formam de, and then 20

..m of a solution containing 2.89 ¢ of—t32 et hyl ami ne di ssol ved in

di met hyl f or mam de was added dropwi se to the m xture. The resulting

m xture was Stﬁkkﬁﬂuszi??ELikﬂ92§a”E tenperature for 2.5 hours. The reaction
m X- ture was poured Into-ice water, and crystals precipitated 15 were
collected by filtration. The crystals obtained were washed with water,
dried and then Byeasdtaldd ze fdoaresbbyiing saaet ahg- soihbannds t On obkhai n

350,01 A A s O B Bl Bt o

Tri et hyl am be (Mgnﬁiqﬁtamnﬁdadded to 40 mM of a suspension cont ai ni ng
2.70 g of 2-am nonet hyl -5-[pyridazin-3(2H)-on-6- 25 vyl]indane hydrobrom de
suspended i n 2-nmet hoxyet hanol, and th I Xt ure was stirred at room
tenperature for 10 m nutes. To the ﬁ?é%ﬂ%éﬁ%as added 1.10 g of allyl
| socyanate, and
RZ
|
Alk-N-CO-R?
Ex;gple R - R? Alk Physical properties
69 —CH=CH2 H —CHo- m.p. 198 to 200 °C
70 ~0-n—-C3H7 H —CHop— m.p. 140 to 141 °C
71 -n-C3H7 -n~C3Hy |—-(CH2)2-| m.p. 89 to 90 °C
72 | -0-n-c3Hy H —(CHp)4—| m.p. 110 to 111 °C

10 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-

15  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 fecrystallized from methanol to

20 obtain 2.80 g of 2-(butyrylamino)methyl-5-[pyridazin-3(2H)-
on—é—yl]indane. :

m.p.: 204 to 205 °C



- 31 - the resulting m xture was stirred at roomtenperature for

1.5 hqurs. ,The reaction mxture was poured into ice water, and crystals
preC|p|tated were collected by filtration. The crystals obt ai ned were

- washed with water, dried and 5 then recrystallized from methanol to obtain
2.35 g of 2- [ (al l yl car bamoyl ) am no] meBByt- 5- [ pyri dazi n- 3( 2H) - on- 6-

yl ] 1 ndane. mp.: 208 to 209 C 10 Exanple 67 The correspondi ng

starting conpoq@gugﬂg%%tggﬁkltgpthio- cyanate were treated in the sane
manner as in Exanple to  Oobtain

2-{2-[(propyl)thiocarbanoyl]am noet hyl }-5-[ pyrida- 15
zi n- 3( 2H) - on- 6-3Y¢ | ¢ PéktiEng thefﬂdhreéﬂﬁidﬂhgliza&ﬁﬁhb compoulé@nEhe th@ 20

Triethylamne (1.47 was added a suspens w |§
1.57 g of 2-anmi WERetHATSE (3 5- Qhéﬁﬂﬂp yrldafqypou 6%@)“0&“6%§¥? nd

suspended i B 1,@exk nbtpdnddi m dazol - i di none, and the m xture was -
stirred at roomtenperature for 10 mnutes. Then, 0.83 g of butyryl
chloride dissolved 25 in 8 m of tetrah¥drofur n was added dropwi se to the
m X- ture, and the resulting nixture—%B%ﬁs%grred for 1 hour. The
reaction mxture was poured into ice water, and crys- tals precipitated
were collected py Tiltration. The crys- tal s obtaened were washed wih
water, dried and then 30 recrystallig et hyl dcetate nmet hanol to
obtain 1.47 g of Alk-N-CO-R
2- (butyryl am no) met hyl - 5-[ 4, 5- g4 dazi n- 3( 2H) - on- 6-yl ] i ndanet
mp.: 172 to 178 C
: S ?
H
Ex;zple Rl - R2 Alk Physical properties
74 —~-CH=CH> H ~CHgp— m.p. 202 to 204 °C
75 ~0-n-C3H7 H -CHp- 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

10 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.

15



- 32 - Exanples 69 to 72 By treating the corresponding starting

conpounds i.n the sanme manner as in Exanple 68, conpounds shown in Table
12 5 were *obt ai ned. ' Table 12

[err] 10 Exanple 73 25 m of 30 % hydrogen brom de-acetic acid and

1 m of di met hyl sul foxi de were added 120" m of a suspension

containing 3.13 g of 2-(butyrylam no)nethyl-5-[4,5-di- 15 '

hydropyri dazi n-3(2H) - on-6-yl ] i ndane suspergext i1y acetic acid. The’

m xture was stirred at roomtenperature for 3 hours. Diisopropyl ether

D

was added to themxtuwe —and cryst

filtration, washed W th water, dried
met hanol to 20 pbtain 2.80 g of 2- (buty:
on- 6-yl ]i ndane. mp.: 204 to

en recrystallized from
Mret¥y+CG-Rbyri dazi n- 3(2H)

o N
H
Example No. Physical properties
CH3
78 OCH3 m.p. 225 to 226 °C
OCH34

9 “@* m.p. 265 to 267 “C
80 OCHs m.p. 227 to 229 °C
81 ‘<<:>>‘O(CH2)5CH3 m.p. 233 to 235 ;C
—@ m.p. 257 to 259 °C

O
83 '“<::>‘OH m.p. 298 £6:.300 °C

82

84 m.p. 243 to 246 °C

- 85

| NO,
86 ‘{C:D}“N(Cﬂs)z m.p. 262 to 269 °C
87 : ‘—<::>_(CH2)5CH3 m.p. 230 to 232 °C
88 —@—O(Cﬂz_)a—@ m.p. 192 to 194 'C_

Example 89

m.p. 222 to 225 °C

(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, and
8.52 g of (+)-camphorsulfonic acid was added to the



- 38 - "Examples 74 to 77 By treating the corresponding starting
conpounds in the sanme manner as in Exanple 73, conpounds.shown in Table
13 5" were' obt ai ned. Tabl e 13

2 " [err]

10 Exanples 78 to 88 By treating the

correspondi ng starting conpounds in the -safe-manner as in Exanple 11,
conpounds shown in Table 14 wer e obtained. 15

10

15

20

25

30

35

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)

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



- 34 -
NH CO,R

%

10

15

20

25

30

35

Tabl e 14

- 36 -

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)



[err] Exanple 89 5 (1) In 1,400 M of ethanol was dissolved 8.41 g
of 2- an no- 5-[ 4, 5- dlhydropyrlda2|n 3(2H) -on-6-yl ]indane, and 8.52 g of
(+)- canphorsulfonlc acid was added to the

- 35 - : solution. The resulting salts were recrystallized from

et hanol several tines to obtain 5.20 g of op¥Tcally active

2-am no- 5-[ 4, 5-di hydropyri dazi n-3(2H) -on-6-yl ]i ndane (+)-

canphorsulfonat ey .. 256 to 257 [err] (deconposed) 20
[err] :-13. 4[e§%fL“t$£Eﬂ1 00; [err] .(2) Al nother liquor obtained
in the above (1) was 10 recovered and neutralized wth a potassium

carbonat e 3Qyeous, SQYd10Rs @e‘érahba&%um@a swagogadpeﬁﬁbarstheg o
resi due was extracted w th ethyl acet,

e | v
5000 m "of ot heddn s e avazs 80 ana- 138 Foores aRbutARE BOBG: G ol
(-)- canphorsalfcung:fangingf 25(p&d@&dnyaamheo$¢hdanend1s§bévedsmhttegra—

salts were recr st W4 [,0 e a obt.aLn_4.99
g of opti 0341 yroafc 1:la\flew sa%(a od %%%E;gig% ré%r %3%) é%ﬂ gﬁé mix=
yI]|ndane (-) -towrmphyss effigneg, under heatlng for hours er cool-

ing, excess lithium aluminum hydride was treated with a
saturated ammonium chloride aqueous solution, and insolu-
10 Dbles 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.

15 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

20 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%)

25
(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
30 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-
35 carbonyl-N-propylamino)-5- (3-methoxycarbonylpropionyl) -

indane.



mp.: 257 to 258 C (deconposed) 20 20 [err] +13. 1[err] (c =
1.00,_[errl (3) In 1.65 1 of warmwater was dissolved 138.8 g of
optically active 2-am no-5-[4,5-di hydropyridazin-3(2H)-on- 25 6-yl]indane
(-)-canphorsul fonate. Under cooling, 13.05 g of sodi um hydr oxi de

di ssolved in 130 m of water was added ~ #8pwi se to the solution, and
the m xture was cooled for 2 hours. Crystals precipitated were

col l ected by fi lr%r %yoo 1 of ad&yﬁénéngom@ﬂoﬁe@éﬂ@éﬂiﬁgeﬂsfmr@ e F@@I to
obtain 66.6 30 +) - 2-am no- 5-[ 4, 5-di ropgr a2|n H) - on- 6<¥

i ndane. n1pcomrg?n?o°?981P§¢rTere added2 r?Ydra%%ﬁFEW%ﬂ ] (c
1. 00, dinethyl fﬁ[y&&&'téehncﬁéd ml of4dcdoi@0asidof 'nhé ahiahyed ofal afefluxed
sol ution contalnl o] nal S d_ dr se 100 m
suspensi on r&%r heatlng £9r Il R5QPENal & rggggz_.orgé'gfv\éure was, hou Ifﬁcﬂg
4.50 g of the cdmpouddeobbtienedestspeneddwinh ethyte@¢%ﬁ%@#cﬁtﬁﬁﬂﬁr the
The-m xture was gtiLred,at @QQH&&eﬂPeﬁawater ahdr&ri®d, e N SenclhRly

under ice cooling, the reaction m xt ur e, was, added dropwi se to a
suspensi on of s&EFQNYEL:i - Ths rﬁEéFEﬁyB%?oﬁ?ﬁ%?ﬁ%l?%rkﬁmﬁeﬁF*?Qnﬁ%}qﬁ??f(ﬂf
NaBH4 and 8. 94 dllsograﬁyacethérasnd)heﬁaﬂ@0t61omﬁaimtzahydrgﬁ¢ﬂam—amd t he

ix- Th
QUar ter amount, FEREOEYGPEROPRL S TR e R B AT T TS e A °

extracted wi@h 6H2600b0rﬁryhdnedanhe organic 10 |layer was washed with

wat er and dr|edERthgeggbng}1vw§900, 1o viegko The resul ting residue was
purified by silica gel chronatography (solvent: chloroform:

met hanol (15 Masf)ﬂm/The P%guﬁ¥|hg crystals were recrystallized from
et hyl acetate to obtain 4.14 g of (+)-2-propylam no-5-[4,5-di-
Examp 2

15
' 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.

20 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—-C3H, m.p 94 to 96 °C
97 - {CH2) 5— H m.p. 130 to 131 °C
98 - (CH2) ¢— H m.p. 136 to 138 °C




15 ° hydropyridazi n-3(2H) - on- 6-yl ] i ndane. mp.: 137 to 138 C 20
[err] - F24. 1[err] (c= 1.00, [err] 20 (5) The conpound obt ai ned was
treated in‘the same nanner as in Exanple 11 to obtain

(+)-2-(N-propyl - N-butyryl am no) -

5-[ 4, 5-di hydropyri dazi n-3(2H)-on-6-yl]Jindane3® = mp.: 103 to 105 C

20 25 J[err] : +13.3[err] (c = 1.00, nethanol) Exanpl e 90
(+)-2- (N-propyl -BNdn sy [BNitRON-03- [ 4, 5- di hydr opyri dazi n- 30
3(2H)-on-6-yl]indane was treated in the same manner as in Exanple 40 to

obtain (+)-2-(Npropyl-N butyryl am no) - 5-
(pyridazi n- 3( 2HBywrefeat ijngdare corres@bpdlnﬂ;SQtta@tiﬁQ €ompounds2n3bhe[ err]

16. 3 = 1.00 t | . . - -
o gr  CadB AN ag in Example 4-(3), compounds shaun in. ranil

lithium al unﬁnurﬁﬁwﬁﬂaﬂ&bweﬁw m of a solution contain- 5 ing 18.9 ¢

of 2-(propionylam no)indane dissolved in tetra- hydr of uran was added
dropwi se to the suspension. The m x- I3Rte whb® refl uxed under heati ng
for 2 hours. After cool - ing, excess lithiumalum num hydri de was

treated with a
insolu- 10 bles we
trated, and chloro

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)

10 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.
15

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




r o

ture was washed with water and dried, and the solvent was renoved to
-obtain 17.5 g of 2- (propylanlno)lndane 15 In 200 m of tetrahydrofuran
were dissolved 17.5 g of the conpound obtai ned and 12. 12 g of
triethylamne, and 17.8 g of nmethyl chl orocarbonate was added dropw se
to the sol u- tion under cooling. After #be-m xture was stirred at room
tenperature for -2 hours, tetrahydrofuran was renpoved, and 20 ethyl acetate

was added to the resjdue The mxture was washed with water and dri ed,
and the soIvent5¥%@Pi%§ﬁ%@§#§%riﬂi obtain 21.6 g of

2- ( N- nmet hoxycar bonyl - N—propylanlno)lndane IR (neat) [err] 1660

Mass (m z): 233Byetré¢abng the (@rdgmpendicw c4eittigg SPM@UGdst 1@nkyEr ous
al um num g ,0fcdnpueeIED @wakkno hhairagd eang
300 M of a di c%%or orﬂ‘%t!ﬁe sgll utél}%n coe(r);t% ni ng net hyl suc- ci nyl

chl ori de (priepavesefebtdmeds g of methyl hydrogen 30 succinate and 23.75
g of oxalyl chloride).

‘The nixture was %ztiiéed at roomtenperature for
2 hours. The reaction m xture was p to ice wat er. The organic
| ayer was £C v oa = e
t he sol vent wag reaned to obtaln 33 2- (N—nethoxg
car bonyl - N- pr opy! am no) - 5- ( 3- nethoxy. T Oph bRy Ni-CO-R* |ndane
- 38 - Tp 400 m of a xye T on“contai ning 33.72 g of the
conpound obt ai ped were added {L2. 74 g of hydrazi ne nono- hydrate and 24
m of acetic agid. The m xtupe Wa§ refl uxed under heating for 4 hoursj|
The reaction mxture was po&% into ice water, extracted with ethyl
acetate. Aftef the extracthas washed wi th water and dri ed, the
sol vent was renoved. Thie residye was [sol i ied i ed sol u Qn of
di i sopropyl etm&ﬁéﬂﬁé—hgﬁaJe t o—eBtain Lu.uuéék = 5%y51°a propert
met hoxycar bonyl - N- prnogy! am jno) -CH=CHy di Hyar6Byi2dazim-p. 191 to 192 °C
106 ~CH=CH> —(CH2)3— | m.p. 161 to 163 °C
107 ~CH=CH> - (CH2) - m.p. 162 to 163 °C
108 ~CH=CH> - (CH2) - m.p. 152 to 154 °C
108 @ - (CH2) 2~ m.p. 245 to 246 °C
N
110 1® ~(CHz)z~ | m.p. 172 to 174 °C
N
111 @ - (CH2) 3— m.p. 196 to 198 °C
N
112 TZED -(CH2)4~ | m.p. 192 to 193 °C
N
113 @ - (CH2) 5~ m.p. 155 to 156 °C
' N
114 O . —-(CH2)¢- | m.p. 179 to 180 °C
N
115 __—CHj ~(CHp)3~ | m.p. 168 to 170 °C
116 —-C2Hs —(CH2)3- | m. 171 to 172 °C
117 -n—-C3H7 —(CH2) 3~ m.p. 156 to 158 °C
118 —< ~(CH2)3- | m.p. 190 to 192 °C
119 —CH,CH (CH3)2 | —(CH2)3— | m.p. 189 to 191 °C



10 3 (2H)-on-6-yl]indane. IR (neat) [err] 3200, 1680, 1660 Mass

(mz):; 329, err] Exanples 92 to 98 15 By treating the
correspondi ng starting conpounds in the same nmanner as in Exanple 4-(1)
and Exanple 4-(2), com pounds shown in Table 15 were obtained. 20
Tabl e 15 ' - 41 ~-Al k-NH R2 [err]

- 39 - Exanples 99 to 101 By treating the corresponding starting

conmpounds in th% ane ner ,as in Exanpl e 4-(3), conpounds shown in
Table 5 16 mré%'b%ﬁ%% Tabl e 16
Al k- NH2 HBr

By treating the corresponding starting compounds in the

same manner as in Example 54, compounds shown in Table 19

5 were obtained.

RZ
|
Alk-N-CO-R!?

Ex;gple Rl "~ R? Alk Physical properties
120 —CH=CHz | -n-C3H7 |-(CH2)2~|m.p. 113 to 115 °C
121 ‘125D -n-C3H7 [-(CH2)2—| m.p. 110 to 112 °C
- N
122 —CH=CH; -n—C3H7 {-(CH2)3-{m.p. 107 to 109 °C
10 E ] 134

‘By treating the corfesponding starting compounds in the
same manner as in Example 65, compounds shown in Table 20
were obtained.

15



[err]
t he

- obtai ned. 15

105 to 119

same manner as in Exanpl e 54,

Tabl e 18

By treating the corresponding starting conmpounds in

. samge manner as in Exanple 9-(2),

Table 17 [err]
By treating the corresponding starting conmpounds in the

conpounds shown in Table

17 were

Exanpl es

conpounds showma n Table 18 5 were obtai ned.

Table 20
Alk-NH-CO-R!
Example No. R Alk Physical proverties
the same as those of
123 TEED = (CH2) 2~ |the compound obtained
N~ in Example 110
N
124 73:8 - (CH2) 2— m.p. 218 to 220 °C
N
125 @ -(CH2)2- | m.p. 205 to 207 °C
N" ¢l
OCH 34
126 7352r- -{(CH2) 2~ m.p. 177 to 178 °'C
N
127 jZED - (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 jz;b (CH2) 2 (decomposed)
131 /[ES] - (CH2) 2- m.p. 219 to 220 °C
N
132 \T/ - (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




[err] Exanpl es 120 to 122 By treating the corresponding

starting conpounds in the same manner as in Exanple 54, conpounds shown
in Table 19 5 were obtai ned. Table 19 [err]
By treating the corresponding startlng conmpounds in the
.— 43 -
mp 14

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

5 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 ]\/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),N” 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 .




same manner as in Exanpl e 65, conpounds shown in Table 20 wer e obt ai ned.

15 , . - 42 - Table 20 [err]

- 43- Exanpl es 135 to 146 By treating the corresponding starting
conmpounds in the same manner as in Exanple 65, conpounds shown in Tabl e
21 5 were obtained. _ -~ 4fabte 21 [err]

Table 21 (contd)

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

Example No. | R Physical properties

- —CH;
143 .\IESJ m.p. 195 to 197 °C

Ioj o .
m.p. 231 to 232 °C
144 <::>F—O N o

NH,
m.p. 248 to 250 °C
145 () (decomposed)
N
CHs
g ‘m.p. 184 to 185 °C
146 O m.p cO -
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.



44 -

Tabl e 21 (contd)

[err]

- 45 -

Alk-NH-CO-R!

Example No. Rl Alk Physical properties
148 @ -(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
S _
OCHj;
153 \@ - (CH2) 2- m.p. 148 to 150 °C
N
1
154 o) - (CH2) 2- m.p. 171 to 172 °C
N
N (CH3) 2
155 \6\/\ - (CHp) 2— m.p. 201 to 202 °C
N
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




5 By treating the corresponding starting conmpounds in the same manner
as in Exampl e 65, conmpounds shown in Table 22 wer e obt ai ned

- 45 - Table 22 [err]
- 46 - Exanpl es 158 and 159 By treating
t he correspondi ng startlng conmpounds in thedt - same manner as
I n Exanpl e 68, conpounds shown in Table 23 : 5 were obtai ned.
Tabl e 23 Examples 158 and 159

By treating the corresponding starting compounds in the
same manner as in Example 68, compounds shown in Table 23

5 were obtained.

Table 23
R2
[
Alk-N-CO-R?

Example 1 . 2 . :
No R - R Alk Physical properties
158 | -CH=CHj H |-(CH2)3~| m.p. 175 to 176 °C
159 —~CH2CH (CH3) 2 H - (CH2)3=| m.p. 195 to 197 °C

10 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

15 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
20 has low toxicity so that it can be a medicine having high
safety. )



R2 The desired i'ndane derivative (1) of the present invention
and a_ phargaceutically acceptable salt thereof have excel - | ent
actions of protecting from endotoxin shock and/ or

excell ent actions of curing nephritis so that they are use-

ful as, for exanple, an agent for preventing,apd curing 15
endot oxi n shock which occurs in a patient seriously

i nfected with gram negative bacteria or an agent for pre-

venting and curCyaimephritis.: Further, the desired
compound (1) of the present invention 20 has low toxicity so
Ehig I_t can b(a gi rmm;AnFII CJ!.rrllc?ar?eavclzc? ngcl~| represented by th Saf etl%ula

I
Alk-N-X-R1!

wherein R répreéents a substituted or unsubstituted_
aryl group, a lowe;,alkyl group, a cycloalkyl gxoup, a
halogeno—-lower alkyl group, a lower alkenyl group, a

10 .phényl—sﬁﬁétiﬁutgd 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

15 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°

20 - 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,

25 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
30 consisting of a lower alkoxy group, a phenyl-substituted
lower alkoxy group, & halogen atom, hydroxYl group, tri-

fluoromethyl group, nitro group, a lower alkyl group and a



1. An indane conpound represented by the formul a: [err]

wherei,n Rl,represents a substituted or unsubstituted aryl group, a
| ower aIkyI group, a cycloal kyl group, a hal ogeno- | ower al kyl
group, a |lower al kenyl group, a 10 phenyl - substituted | ower al kenyl
group, a substituted ' or unsubstitutsgd monocyclic or bicyclic
aromatic het erocyclic group having nitrogen atom oxygen atom

or sulfur atomas a hetero atom a |ower alKkyl g

substituted by aisdigsteint @léylaminns@BePt utBl ﬁglog no’ﬁﬁﬁﬁﬁyEFkKl 9r°u°

bi cyclic aromatijg Q&E&ﬁ%&&%hb%hgnogpouo, the phamWiyDgstbktogatedt DowedXygeN
atomor sul fur atom as ﬁro atgm subgtLtutgg ogr unsubsti—
unsubstituted | Gd&enyl Group éﬁkéﬁyré o8p°YB heﬁoxy BPStpC 5o oRe *

al kyl am no gr ouguted monocyalliawet ahkgnyhanangmgt@gph°phenyyghnqoggo@np or
a- 20 $0M§8nﬁ|ken1t% %r%UBm,RngSQBGEEBRS QYQEQQGP L8R 95 a

a | ower alky repr Sents carb group q thlocarbonyl
group; Ak repré&ﬁmﬂp atsmngﬁeab@ﬁaﬂﬁg‘ groqu aaFHFﬁF 9rPBRer 2 aFRyFRYE

group; and the dg I 1d Rrazyl groubepée§9ﬂhﬁlﬁyﬁsgﬁﬁﬁppraaﬁﬁﬁﬂﬁmymfgaoup
doubl e bond, - 25 a pharnac u |caII§ acceptgbbg I;nathgreofb it uteg b
The conpound acéﬁ?QQK}ﬁ9¥W3QQ 19QR8r EFF"t RE SUBS Y atéd-or y

unsubsti tut ed aryltgroyrdupsa spllerykdgfoom mhechrOUP ﬂaysbébSGQSPFthégwby

Lt ookt LR U Rl Loteted oty
hydroxyl group, dudup, a HQW%ﬁéﬁéﬂﬂypl@rﬁuBuPnlPVgrafﬁuSro Pt oer “&aPk9!

group and a - 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
i5 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 iower alkoxy group which may be substituted by
phenyl group.
20 ;
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, & lower
25 alkylthio group, hydroxy group, mercapto group, cCyano
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
30 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
35 pyridyl group which may be substituted by 1 .or 2 groups

selected from the group consisting of a lower alkyl group



- 48- di -l ower al kyl am no group; the hal ogeno-I ower al kyl group IS

tiiflyorongthyl group; the phenyl-substituted | ower al kenyl group is
styryl group; the substituted or unsubsti - tuted nonocyclic or bicyclic
aromatic heterocyclic group 5 having'nitrogen atom oxygen atom or sul fur
atom as a hetero atomis a pyridyl groupg a furyl group, a thienyl
group, a pyrazyl group, a pyrimdyl group, a qU|nonI group or an

i soqui nolyl group each of which nmay be substituted by lto gr oups

sel ected from t Aadgamiipocgrneipt i agloven abkek AP k3 YRIP, a%#ﬁﬂbgeno

| ower al kyl grougbu§ Igyeg %EKQ%yalkoxﬁrﬁ%Ehna | ower al kyl thio group,
hydr oxy group, pt 06 group, cyano group, am no group, a |ower

al kyl am no group, a di-lower al kylam no group, acylanm no group, a
hal ogen at 08 - PREBOXYmPHAHA, aE8bBaKYy ©6 otpaim 1o0wererd koxgicarsoonyl 15

, I | kyl b I ,
oroup. 2, ouet SLILCH OILOrX Shoupy gl SNBLe LIS or 3 Aot

substituted or gesekseit dted tbaegratkoagnslstQWQnQ»|@ﬁ%PY¥wﬁ#°Q9I@§%9 group
whi ch may be SUQSthtUEWg P phenyl group. 20 3. The conmpound
according to a arm'?e ein [err] is pyridyl group which may be
substituted by 1 or 2,groups sel ected fromthe group consisting of a

| ower al kyl grogp, The 2ohgbaganacteveinal kylcpabupl, awherein ak%kaxy group,
a |lower 25 aIkyIthlo rou hydr oxy group, nercapto group, cyano group,
am no grou 0a §¥9§Pﬁg 8 °8mi no group, a hal ogen atom phenoxy group,
car boxyl group a | ower al koxycar bonyl group, a lower alkyl carbonyl oxy

group, a |ower g' kybgar Refsound. ¥Ec9£899 €8 828N | 1 9r v & 12 dis [ over
al kyl car banoyl 30 groug a pyrid -subs?ltuted | ower al kyl group; a |ower

al kyl group; a ép¥esarR¥YlgBEaEP - a | ower al kenyl group; or a | ower
al koxy group. 4. The conpound according to daim1, wherein [err] is

35 byri dyl group wniugh Ry Bo SUBSLLLULSO DY d10in% 0" GHBFein xogk ect ed

fromthe gr | ower—a
carbonyl group.

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

20 .
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 Rl is

25 pyridyl group which ﬁay 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

30 atom, phenoxy group, carbo#yl group, a lower alkoxycarbonyl
group, a lower alkylcarbonyloxy group, a lower alkylgarbon—
yl group, carbamoyl group and a di-lower alkylcarbamoyl
group; a pyridyl-substituted lower alkyl group; a lower
alkyl group; a cycloalkyl group; a lower alkenyl group; or

35 a lower alkoxy group-and X is carbonyl group.



- 49 - ~and am no group; a |lower alkyl group; a |ower alkenyl

group;, or @ lower al koxy group. 5. The conpound according to Claiml,
wherein [err] is 5 pyridyl group which may be substituted by 1 or 2 groups
selected fromthe group consisting of nethyl group and - am no group.

6. The conpound according to Gaim1l, whereigdyR2 is 10 hydrogen atom

7. The conmpound according to Caiml, wherein RR is a | oner al kyl
group. .15 8. The conpound according to Caiml, wherein X is

carbonyl group. 12. TH: dEmpconbegchrddogr dion§leémClai wheredwheRéi ASAl Kk is
a | ower al kyl ene, gro ' : e ceQr gi o] Ll
wherein the dot tpe“'arj‘dygl Iqulgdeu}jrzg’pl)lrlgge#%g E?eésg%ggqggggadggbﬁeggo%d.g%ab@ 11.
The conpound accerliiaipd Exmithel SRS SORSESEART €£28 1pYerdfrkylodpOoWRi ch
may be substitutgg iy dhPlgoud;0uPIower 2akeat gdohiponat hewgroupkeansi sting
of a | ower al kyl group, a haloq no- | ower al§yksgrgggb alloggg alﬁgiyi
group, a | ower gro%ﬂ&qﬂ%lﬁ(}%ﬁﬁ5Uﬁ,iﬁ?ﬁr@fﬁ”ﬁ?oup, nﬁrcap?g g?oup,p’cyano‘s
group, am no gr Gl owe:s Iy tettee ¢ ravipn@engr Glye, dathakbodene3@epaesentghenoxy

group, carboxyl roup, & A]#)vgerdoqll QX Ysealgoonyl group, a | ower
al kyl car bonyl oxy group; a1 ower alkyl carbon- yl group, carbanoyl group
-and a di-I|ower alkyl carbanoyl group; a pyridyl-substituted | ower -al kyl

group; a lower ;3. alkyd Hrpdund a@edrednigytogcaupm a,| enetedahk@Aylsgroup;
or 35 a lOV\?B alﬁfﬁdﬂ Ogupou%)ndwh)a(.cihs m%%/r %%nyslub%q:ci%gtéd 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

i5 dotted line represents presence of a double bond.

14. 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 methyl group and
20 amino group, R? 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

25 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

30 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-

35 cyclic group selected from a pyridyl group, a furyl group,

a thienyl group, a pyrazyl group, a pyrimidyl group, a



- .50 - 12. The conpound according to Claim1l1, wherein [err] is
pyridyl group which may be substituted by 1 or 2 gr oups sel ected from
the group consisting of a |l ower al kyl group and am no group; a | ower

cal kyl group; a lower alkenyl 5 group; or a |lower al koxy group, X is
“carbonyl group, Ak is a lower alkylene ghoup and the dotted line
represents presence of a doubl e bond. 13. The conpound accordi ng
to Claim1, wherein [err] is 10 CEyrldyl group which may be substituted by
1 or 2 groups quiedbyl FFIYRMAThEYriARTEAREIYS IGFPUW sedhowt witdgn mgoup

|-and anino group;pa 4@yer;alded Ky Qo & Igawnsals!@qr@d ed i ke Yrdhd Over

“al koxy group, R2 is hydrogen_atom arbo oup, ALk is a IN'ower
- al kyl ene group a‘iﬁf’?‘r%tlﬂﬁg ?ﬁ)tatré(flllﬁyﬂe TP g%rleg"é’nce GO SIS - a

bond. 14. hé’lmg@mm.lnd. apmarngd iy itrgy Al a:lom41 canbereiat dils,i :n all xoxv

pyri dyl groug bst | tut N sel ected frqom
the group conS| ﬁa\b%ilﬁ] Sczgdr oupcedg:m t%gnm n%n %@%ﬁ'l "R STRIE SGIFnY
atom X is car bohyﬁo ot RAXPHA latoms,| PYAYGiNe ITAURy| See CGRGPp gava ot heydaiot ed

line represents group) GseNGe gilfou%a deulup GGt ed aminbPgrbRS, C%”&%H%%on
according to d aim roup, an. ar | group

1
substituted by &t* ?@asﬁvﬂ]ed}@‘y groé‘éi ecﬁagé’q’?y@mglrﬁ Pyr 88 2EERKYSEERE YL a
[err] al koxy groygnup haa.pheénydo substdbtont ed ogb- 4 aal Iadkyl@ramnyaohql agehp

atom a Bydrﬂ(y}.n rOUly {ﬁ ct%fﬂcdnu%rt%t méln erﬁgﬁcla%b%lngd. g ﬁé{vnc 2

[err] alkyl group and a [err] alkyl amno roup g1l
to 4 carbon ator® % B4 %Iaﬁ;ﬂmsgr&?ﬁ ,.]ggroup?,apg 6 @érS@n‘-a@ el-a

hal ogeno- al kyl gfetpadsM Rg-clgd, 0a41 alkdi@ Redupl BEK4nan 1akkenylagheHp
having 2 to 5 car boﬂp ato miien 1= sr%ejz_r,’l: -e%ubsﬁ(l tuted al kenyll %r oup haV| ng 2
to 5 al kenyl St 4 it oxy group in
alkoxy carbon atoms, phenoxy group, an alkylamino group
15  Dhaving 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

~

20 alkylene group having 1 to & carbon atoms.

16. The compound according to Claim 1, wherein Rl is —-CHjs,
-C2Hs, -n-~C3H7, —-n-C4Hg, -CF3, -CH2CH(CH3)2, cyclopropyl
group, =CH=CHz, —CH=CH-CH3, —-CH=CH-CH=CHz, -C(CH3)=CHjz,
25 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-
30 amino groﬁp or —NH—CHz—CHQCﬂz; R2 is hydrogen atom or -n-
C3H7; X is carbonyl group or thiocarbonyl group; and Alk is
-CHz2-, = (CH2)2-, —(CH2)3—-, —(CH2)s~-, —(CH2)s- or —(CH2)g—.

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

2-butyrylamino-5-(4,5-dihydropyridazin-3 (2H)-on-6-yl]-



carbon atons, a nonocyclic or bicyclic aromatic hetero- 35 «cyclic group

sel ect;ed f;on1a pyridyl group, a furyl group, a thienyl group, a
pyrazyl group, a pyrimdyl group, a

- 51 -. . quinolyl group and an isoquinolyl group each of which may
be substituted by 1 to 4 groups sel ected frgglthe gr oup consi sting of
an al kyl group having 1 to 4 carbon atons hal ogeno- al kyl group

having 1 to 4 carbon atons, an alkoxy 5 group having 1 to 4 carbon atons,

~an alkylthio grQHaahayizgpropxaninadimmﬁ$mwwanmmhydwmbgmyd@zimﬁﬁ(h@kﬁ@mﬁo
group, cyano yp,,_amn oup No_ gf oy ogen
atom phenoxy gﬁogg? gQ?BSX ? 3 fl%%fg i%é@%%ﬁgéﬁgﬁ - B ?dﬂb %ﬁ%ng 2
to 5 carbon atOﬁgxlaazahkykéarbomyﬁnmy]{ﬂ@%ﬁﬁﬂiﬁ h2rR YR Y } @ EP @Ry kR no) —

atoms, an alkyl gay QOEMPlﬂgfeprb@anglﬁ—s (2H$Dox5—&aﬁﬁppfh@é19ér}512-c@2 beppydyl-

group and a [err] aY car kox ou vin

car bon ot orrsaréoﬁﬁéﬁwmghbéfﬂu?e@lll'gﬁ'%)‘%fl ’Efr%%’p“l‘la f%b g‘ﬁ ]g_
alkgxy c?rbon a&gaﬁﬁephFn@xypgbﬁyprewsé&kwéfwna&bqnynamﬂﬁb)h&v[mgsi to 4
carbon atons, an. al kenyl ami,no ayin ar.bho

phenyl ani no groﬁbhgprﬁﬁyﬁﬁﬁﬁﬁ§g Qyﬁgfod% 6-¢ yipk ndé&é? % @ gd?%g Rtons; R
i s hydrogen at obeorzyanxgchybonylaminep-dralt ngdik ZORYF LAz BR ONE2E 9B~ 6— -

car bonyl group g&]mdahal OQaBQQOﬂIl&E%SaWyH&aiﬁnaB s2mplenbengding arm
or an 20 al kyl car qpound

accor di ng tkpCJ&Pﬁﬁ?erageKSYhQ%@?¥¥C?§P?Q¥$%mln°)T%r ?Yr%§%$%ﬁr%£§?
grogg l[e;gL 25¥ ghmaabggrQupifgﬁlcylamimdwmmglhy$ frwupda pheny( 2H) —omgr Htp,
PO OO, MR R ENL 8P GA Mnsnon D YD) Y 4L
group, [err] zipeBr(RH) pheﬁyyllgmda%91n%’g$©E$lQNl%@#¢?e¢@NlE‘%yﬂ?!@ﬁ#ﬁ
atom or =-n- 25358 (2%) LSnCaLPONYhASROUP2 Ofa b Py DERI DRMNbp BESYDY ~gnd Ak i's
15 (pyridazin-3 (2H) —on-6-yl)indane, 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—
20 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,

25 or a pharmaceutically acceptable salt thereof.

18. 2-(Pyridin-3-ylcarbonylaminoethyl)-5-(pyridazin-3(2H)-
oﬁ—G—yl]indane, 2-(2-methylpyridin-3-ylcarbonylaminoethyl)-
5-(pyridazin-3(2H) -on-6-yl]indane, 2-(2-aminopyridin-3-yl-
30 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.

35 19. -2-(Acryloylaminopropyl)-5-(pyridazin-3(2H)-on-6-yl]-

indane, 2-(N-n-propyl-N- acryloylamlnopropyl)— 5-{pyridazin-.



[err] or [err] 17. The conpound according to Claim11, wherein the
com ‘35 ppund is at |east one selected fromthe group consisting of
2-butyry|ahino-5-[4,5-dihydropyridazin-S(ZFD on-6-yl) -

. -52 - ~indane, 2-propionylam no-5-(4,5-di hydropyridazi n-3(2H) - on-

- 6-yl]indane, 2- (3- pyrldylcarbonylanlno) 5- [¢h 5:di hydro-

pyri dazi n- 3(2H) - on- 6-yl ] i ndane, 2-(2-pyradyl carbonyl am no) -

5-[4, 5-di hydropyri dazi n-3(2H) - on-6-yl ] i ndane, 2-(2-pyridyl- 5

~ car bonyl anmi no) 3 (241) 5~y anidpyiadazi pr3e2ppasmageytically peggréable salt

t 2- (N-propyl - %% car bonyl am no) - 5-[ 4, 5-
; dlhydropyrlda2|n ?%%?yon 6-yl ]i ndane, 2- (N n-propyl -

| benzyl oxycar bonyl am no) - 5-[ 4, 5- di hydr opyri dazi n- 3( 2H) - on- 6- yl ]i ndane,
2- but yryl am no- 2 pyra ¢asices3( 2dk- prepaylihg 28 inddamecompound represented
2-(n-propoxy§$rgﬁpylanLno - [.pyridazi n- 3( 2H) - on- 6- yl ]i ndane,
2- (acryl oyl a i‘dazi n- 3( 2H) - on- 6- yl ] 1 ndane,
2- (pyridin-3- ylcarbonylanlnonethyl) 5- [pyrlda- 2
zi n-3(2H) -on-6-yl ]indane, 2-(acryl g# ethyl)-éi[pyrida-

zi n-3(2H) -on-6-yl ]indane, 2-(acrylf
[ pyridazi n-3(2H)-on-6-yl]inda g
am noet hyl ) -5-[ pyri dazi n- 312FD-pn 6- yI] i ndane, 2-(pyridin-
3-yl car bonyl ami noet hyl ) - 5- fpyridazi n- 3( 2H) - on- 6- yl ] i ndane,
2- (2-met hyl pyri di n- 3- ychDonilanlnoethyl) 5-[ pyri dazi n-

n-4-yl car bonyl - (I)

. 3(2H) -on-6-yl ]i ndane, 2-(2-anj nopyridin-3-yl carbonyl am no- 20
~ethyl)-5-[pyridazin-3(2H)-on yI]indane 2- (pyridin 3-

yl car bonyl am noet hyl ) - 5-[ 4, 5- qlh ropyridazin-3( yl ]i ndane

2- (N-n- propyl - N- acr yl 'yaEsimh&erh g [ Pyki 834 (50 QPhtSFZ#ﬂnthévﬁlfPﬁdane
andb2,(|l\£n DOODK| | ;\l-pé/al’méjln{%a?rﬂigs (as defined lm Claim 1,

car bonyl am noet 5 rida | ne Qr .
pharnaceutlcalljxéé%éﬁ{ %?%g%ﬁFsilgréS%QPanlL %gq th%§e°L’ @hich

2- (Pyri di n- 3- y| caryoridemrineasttiyig) 25- fpgangagonrand) represgatedy PYi ffig&ne,

- 2-(2-met hyl pyri didd;pd .car bonyl am noet hyl ) -

—Alk-NH-R?
' (I1)

15

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

20 formula£

R1-X-OH _ (I1I)

wherein R! and X have the same meanings as defined in
25 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.



5-[ pyri dazi n-3(2H) - on- 6-yl ] i ndane, 2-(2-am nopyridin-3-yl- 30
car bonyl anj noet hyl ) - 5-[ pyri dazi n- 3(2H) - on- 6-yl J'i ndane, 2-
(N-n-propyl - N-pyridi n-3-yl car bonyl am noet hyl ) -5-[ pyri dazi n-

3(2H)-on-6-yl)indane, or a pharmaceutically acceptabl e salt t her eof .
35 19. 2-(Acryl oyl am nopropyl)-5-[pyridazidy 3(2H)-on-6-yl]- I ndane,
2- (N-n-propyl - N-acryl oyl am nopropyl ) -5-(pyri dazin-.

- B3 - 3(2H) -on-6-yl]indane, or a pharmaceutically acceptable salt

t her eof . 2@1.A propcesestofopr BpAPRRGNEN2NndAABNB0RPBRAE N eprRERARBHES
by the formula: , the formh€kk:l wherein [err] X, Alk and the
dotted |ine have~the 10 sane neanings as defined in Caiml, or a
pharmaceutically acceptable salt thereof, which r2 gonprises reacting an

i ndane conpound represented by t Q& d¢mula: | '

Alk-N— C-NH-R!?
(I-a)

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,
10 or a pharmaceutically acceptable salt thereof, which
' comprises reacting'an'indane compound represented by the

formula:

Alk-NH-R?
(II)

15
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:
20

R1l-N=C=2Z (IV)

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

above,
25 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:
30



[err] : wherein R2, Alk and the dotted |line have the sane

nmeani ngs ag defined in Caiml, or a salt thereof, with a conpound
represented by the 20 fornmnul a: wherein [err] and X have the
sanme neani ngs as defined in 25 Claim1, a salt thereof or a
reactive conpound thereof and, if nec- ggary, converting the resulting
conpound into a pharna- ceutlcally accep bl e salt thereof.

- 54 - 21. A process for preparlng an i ndane conpound represented
by the fornmul a: 5 R? [err]

wherein [err] Alk and the dot t ed phaye the slane

(I-b)

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

_ defined in Claim 1,
5 or a pharmaceutically acceptable salt thereof, which
comprises oxidizing a compound represented by the formula:

(I-c)

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

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

pharmaceutically acceptable salt thereof.

15 23. An indane cémpound represented by the formula:

Alk-NH-R?2
(1I)

wherein R2, Alk and the dotted line have the same

20 meanings as definéd 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.



neani ngs as defined in Claim1l; [err] represents a | ower al kyl
group,qa | ewer al kenyl group or phenyl group; and Z represents
oxygen atom or sulfur atom 10 or a pharnaceuticall .
~thereof, which conprises.reacting an i ndane conpp
" the f ormul a: 15 - 56 ~
wherein R2, Ak and the dotted |ine have the sane

defined in Qaijpl, o opollcdhtih UAREEY e gt &Fe;\Of@%%@qse%pre%%@&%d by

t he formul@™a:" 2

(1rv) penteras Il yf exfiflecaricoreZ anguatt lod Saee coppoungs ass seésf foetdh in
above, 25 and, c1élxpelcq%ﬁaardm;&%\ée%w9 at Eennfeatellbhaq cAARAHRE,ERER1dy
pharmaceutical Iy acceptable salt thereof . A process F or.
preparing an i MEARPIEMS FRFTIEs eSefiidgent . py the formula: 30

- 55 - 5 .

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.

*fﬁ__~__‘;____“~_—
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[err] wherein [err] ‘X and Al k have the sane neani ngs as
defined iy Cdaim1l1, 5 or a pharmaceutically agcceptable salt thereof, which

conpri.ses oxidizing a conpound represented by the fornul a: [err]
10 wherein [err] X and Al k have the sane neani ngs as defi ned
in Caiml, and, if necessary, converting the resulting conpound into a
phar maceutical |y acceptable salt thereof. 15 23. An indane conpound
represent ed b%ga$ &U.mul a - Al k- NH R2

[err] erei n R2, Ak and the dotted |ine have the same 20

meani ngs as defined in Clalntl prOV|ded that the dotted I|ne

represents prdd@adds

Alk s as'“g'ﬁ@%ﬂmmmmmm

Disclosed are an indane compound represented by the

formula:

RZ
I
Alk~-N-X-R!
(1)

; : ) wherein R! is aryl, lower alkyl, cycloalkyl, halogeno-
i : - lower alkyl, lower alkenyl, phenyl-substituted lower
' 10 ~alkenyl, monocyclic or bicyclic aromatic heterocyclic
' ~ having N, O or S as a hetero atom, lower'aikoxy,
phenoxy, lower alkylamino, lower alkenylamino, phenyl-
amino, lower alkyl substituted by monocyclic or
~ ) ‘bicyclic aromatic heterocyclic having N, O or S as a
15 . hetero atom, or lower alkenyloxy; R2 is H or lower
alkyl; X is carbonyl or thiocarbonyl; Alk is. single
bonding arm or lower alkylene; and the dotted line is
presence or absence of a double bond;
or a pharmaceutlcally acceptable salt thereof, processes
20 for preparing the same and a synthetic intermediate
thereof.



."on'mhiCh conprises a thera- peutically
ﬁﬁ’h&csmm&% set. forth in daim1l in adm’-xt ure with

ar na [ cpgptabl e carrier or dilue
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24. A phamaceut i [FaF=se pasi
. effective_anount
- a convent ional p

24. A phamaceutical composition which 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.




