DESCRIPTION TRICYCLIC COMPOUND AND PHARMACEUTICAL
USE THEREOF Technical Field [0001] s The present invention relates to
a tricyclic compound having superior affinity for melatonin receptor, and
useful as an agent for the prophylaxis or treatment of a disease related

to the action of melatonin. Background of the Invention 10 [0002]
Melatonin (N-acetyl-5-methoxytryRARTE) “whch is a hormone
synthesizetRASY SbT e COMBANSD AlND NHABRMACEY TTICA! , sty cermrsrordark
envienments and decreases in light environments. Melatonin acts
suggressively on pigment cells 1s and the female gonads, and acts as a
sy RP3ous factor of biological clock while taking part in transmittance of
sphotoperiddie codecfheieforet nelateiiatisexpected:todye 1usabledesihe

treatmeny q@éﬁﬁéﬁsgﬁﬁ%&? RSN BAUNLRUE 85 ERIQIYCEIYR, o

and endocrinic disorders, 20 sleep-awake rhythm disorders, jet-lag
syROr6HE varifud MisBrRRwisted Rragifpaftthedke I€hasasserelated
clarifiethethad theprofustoatamonnt of melatonin decreases with aging

a edaareportdocymenting that retention of the production amount

of melatonin could prevent aging itself [Ann. 25 N. Y. Acad. Sci., vol. 719,
10n0ab¥0236-460, (1994) (non-patent document 1)]. However, since
melatoninisleasity: metabeatized 1 by-metakalie epgymes i yive[Ginical 5
Examinations, vigl..3 No. 11, pages.282-284 (199 ),(non-patent
document ZI;S]SYI'} e?e?ozr%, rﬁglatoﬁi%ﬁ%tﬁgtz gﬁﬁl%%&%%ﬁt%\ 153 %seg%rﬁé.nefol
[0G3SPHOIFERIBTAS (Petefit Hb coimfé SO LR aREUS PatiafrNeses 034, 23ght

(patentdocwnest 2pdiseloseia caraposngyensesented oy figfermules1s
1;Oggé]%he female gonads, and acts as a synchronous factor of
biological clock while taking part in transmittance of
photopericdic code. Therefore, melatonin is expected to be
usable for the treatment of diseases related to melatonin
activity, such as reproductive and endocrinic disorders,

20 sleep-awake rhythm disorders, jet-lag syndrome, various
disorders related to aging and the like. It has been clarified
that the production amount of melatonin decreases with aging

~and there is a report documenting that retention of the
production amount of melatonin could prevent aging itself [Ann.

25 N. Y. Acad. Sci., vol. 719, pages 456-460, (1994) (non-patent
document 1)]. However, since melatonin is easily metabolized
by metabolic enzymes in vivo [Clinical Examinations, vol. 38,
No. 11, pages 282-284 (1994) (non-patent document 2)].
Therefore, melatonin is not entirely suitable as a drug.

30 [0003]

WO 97/32871 (patent document 1) and US Patent No.
6,034,239 (patent document 2) disclose a compound represented
by the formula:

[0004]



R2R1 (CHOM101Y 61R3 11 X [0005] wherein R1 represents an
optionally substituted hydrocarbon group, optionally substituted amino or
an optionally 5 substituted heterocyclic group; R2 represents a hydrogen
atom or an optionally substituted hydrocarbon group; R3 represents a
hydrogen atom, an optionally substituted hydrocarbon group or an
optionally substitufgd heterocyclic group; X represents CHR4, NR4, 0 or
S wherein R4 repréasents a_hydrogen atom or an io optionally substituted
hydrocarbon gro Y1 sents C, CH or N, provided that when X is
CH2,Yis C H; [0006] is a single bond or a double bond, [0007] 15
rng A rpreé nf an optionally substituted 5- to 7-membered

gén ontajning heterocyclic ring; ring B represents an optionally
subs é benzens ring; and m represents an integer of 1 to 4, or a salt
thereaf ang like, which has an affinity for melatonin receptor and is
useful as a 20 therapeutic agent for sleep disorder and the like. patent
domovosnt 1: WO 97/32871 patent document 2: US Patent No. 6,034,239
n nt decument 1. Ann, N. Y. Ac d vol. 7 g S .456-4
R s AP S L R
pales P8 2oPS4 9199y REERSLFE BTthamhvenfisn2000s] Wéﬂdhm

sfesaptariagerists baying diffarend stiuciur@S represents a hydrogen atom
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or an optionally substituted hydrocarbon group; R3 represents a
hydrogen atom, an optionally substituted hydrocarbon group or
an optionally substituted heterocyclic group; X represents CHR?,
NR?, 0 or S wherein R! represents a hydrogen atom or an
optionally substituted hydrocarbon group; Y represents C, CH
or N, provided that when X is CH;, Y is C or CH;

[0006]

is a single bond or a double bond,

[0007]

ring A represents an optionally substituted 5- to 7-membered
oxygen-containing heterocyclic ring; ring B represents an
optionally substituted benzene ring; and m represents an
integer of 1 to 4, or a salt thereof and the like, which has
an affinity for melatonin receptor and is useful as a
therapeutic agent for sleep disorder and the like.

patent document 1: WO 97/32871

patent document 2: US Patent No. 6,034,239

non-patent document 1: Ann. N. Y. Acad. Sci., vol. 719, pages
456-460 (1994)

non-patent document 2: Clinical Examinations, vol. 38, No. 11,
pages 282-284 (1594)

Disclosure of the Invention

[0008]

Melatonin receptor agonists having different structures
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2 from that of melatonin, and having superior affinity for melatonin

receptor, superior intracerebral mobility and superior metabolic stability

are expected to be more effective for the treatment of sleep disorder and

the like than 5 melatonin. While the above-mentioned compounds and the
like_have been reported as melatgnjn receptor agonists, the development

o R St r S HcH s GHorBEL o B BERbe bt Khown
cdripaliABATIntAEEHONica RIACtOre 1has asepeRor Agovlistic. agtiwig for
melgteninrecepiosoand isdanisefulas Apbapnaceytical BLOGUC IS Frective
detsire% LOQEO%] he rlQCreS(fent 1nvent rs ha(ye congu%r%ﬁed \l/arious studies

and TfirSP SuCESEGEE I the Srodietion of & Hovel tompountt répfdsented
shyrthieafotiviving Tridelatfi apdoy saltetheteotds dhmphave fantherfeuhike

thabthe sempaupd andiasalkthereoh iunexpegtedly have: syperier
prgge(raties as melatonin agonists and are useful as pharmaceutical

adenis A BesSd oh HEGe! HdRGE CompPidfdy te Prédenembentigh, the
(0620Y 20¢vorordaty lyn then preseouinye ntionttedatdsetol §d] astompouns, has

represented By dhe fermaula 0011 Q XaXh R (CHAMMNRIN f1.1Cc R2

(~) B, C[0012] 25 wherein R1 is a hydrocarbon group optionally having
losdb%?iﬁhlén@),aa%ﬁ%ﬁﬁb’ﬁéﬁ?ha%ﬁigﬁﬁsti&% £S)- ¥fdroxy optionally
hagdaeg % substituent or a heterocyclic group optionally having

substituen(s) ;3 Rz, 2MIOGED Aam AL ABNEIAGANAN gIQUR Luaies and
optionally having _substituent(s), .
first ' succeeded in the production of a novel compound

represented by the following formula (I) and a salt thereof.
15 They have further found that the compound and a salt therecf

unexpectedly have superior properties as melatonin agonists

and are useful as pharmaceutical agents and, based on these

findings, completed the present invention.

[0010]

20 Accordingly, the present invention relates to

{1] a compound represented by the formula:

[0011]

M

[0012]

25 wherein
R'! is a hydrocarbon group optionally having substituent(s),
amino optionally having substituent(s), hydroxy optionally
having a substituent or a heterocyclic group optionally having
substituent (s),

30 R? is a hydrogen atom or a hydrocarbon group optionally having

substituent (s),



3 R3is a hydrogen atom, a halogen atom, a hydrocarbon group optionally
having substituent(s), amino optionally having substituent(s), hydroxy
optionally having a substituent or mercapto optionally having a
substituent, s Xa, Xb, Xc and Xd are each a carbon atom or a nitrogen
atom, provided that any one or two of Xa, Xb, Xc and Xd is/are nitrogen
atBmesy, in RYBr296™2 2R A Fs B IEMIREEY rifig BItRSTARPRRV Y P
sulystitvent(sy, Aeving BisatG-membered rang optiapiallyrkzdvinghaving
S%!M@Kéhtngg,cré%&égye@e%l@gaﬂ%g PRUARRIIN NAING 5 tyent or

substituent(s), and [0013] is a single bond or a double bond, s [0014] or

a B5K tREIFCOIMetentter S6mbtimés T iFabbf&Viated as compound (1));
s[2kthe gompaunc.of tke aferementionedrfidnwhereinthe ticycteen atom,

CONSISANALQT FNg A, [Ind & and ring.C s a:Ling, 20 represgnied by, he,
fofmula [0015] N N I\%)N NN or 8 C; [0016] wherein each symbol is as
defiieePFrheafdtéfentioned [1]; 25 [3] the compound of the
aferergentionedd1}, wherein R1is C1_6 alkyl optionally having
substituent(s), C3 6 cycloalkyl optionally havj ubstituen
A ool FaS e b ) o7 L8 STt e ey
10sUbBHELENS); 2[4 thersshpd uhther B afsreitentioNéad 1 WRRBIEIERD (8) -
a 4hysireges atosrRsdbk 6 @lkykeptipralbnhavinthsubsttuam{s) tuent (s) ,

and

[0013]

is a single bond or a double bond,

15 [0014]
or a salt thereof (hereinafter sometimes to be abbreviated as
compound (I)):;
[2] the compound of the aforementioned {1], wherein the

tricycle consisting of ring A, ring B and ring C is a ring

20 represented by the formula

[0015]

or

[0016]
wherein each symbol is as defined in the aforementioned [1];
25 [3] the compound of the aforementioned [1], wherein R! is Ci-g

alkyl optionaliy having substituent(s), Cs. cycloalkyl

optionally having substituent (s), C,.s alkenyl optionally having

substituent(s) or C;.¢ alkoxy optionally having substituent(s):;

[4] the compound of the aforementioned [1], wherein R? is a

4



[5] the compound of the aforementioned [1], wherein R3 is a hydrogen
atom or C1_6 alkyl optionally having substituent(s); [6] the compound of
the aforementioned [1], wherein m is 1; s [7] the compound of the
aforementioned [1], wherein ring A is a 5-membered ring optionally
having 1 or 2 substituents selected from a Eglo en atom, Ug:})rsnt/drocarb?sq ;

grBY RS AP Th R fin g stifatttentRY L8R

bpUONAIY RAVRG o

substituest(spnhydroky 6ption iy ta substitient ang rércdptc o a
optinnallyhavipg.a substituent. 8] the coppaund. of the aferementioned) ;
[1], wherein ring B is_a 6-membered ring optionally having 1 or 2 . )
subRlitddstsC YEREURE RS AhALGERGOIM B dFdlarBof grdtig™ 15 17
soptiohatlye hasing substifuentés p Emaneoplionatly Havingsutrstituent(s) Aisis
hyQr@ﬁ}ﬁ&%@@&yﬂ%\gngpaa%ﬁﬁiiwewa@@w@rapt@ optionallyhawing a

substituent; L%Ithe compound of the aforementioned [1], wherein ring C_is

a SShefrfissr

Aflg DRORARPhAYATY 1%y SHBSHIRtsI SR tBRTHGRPATY

hategenateny s hydescarbon gromp optionatly 12§ hsairigsubhstituanifsht (s) ,

hydr optionally havi ti i
oﬁﬁéﬁgﬁxﬁ;§ﬁ§%¥ﬁﬁx?ngg%§993Igﬂgybg¥§kﬁg§%eg%%wﬁgkggﬁg%

y tituent(s),” [10] the compound of the aforementioned

11 PRHERIR 1L IeTin® aIRpP T3 tWeloalkyl or C1_6 alkoxy; R2 is a
hydsggenatepxpabrld3ds ahydsggermianyofets 111ingwhds@in ring B is

o TRERELEL QDU PANING & g PR IeTe apleei It

ha?ogen atom,

a 610 aryl andC1_6a koxy-carbonyl; 30 ring B

is &6-Aeérbefaarting bptiowrlytralingPohy FERSGER RIS ORRgPE Gs AR 1 1Y
unsabstigiteddxraembeared) ringinXadsddy idantionally sgbstibkeddnent (s),

C1 _6.alkyl or C6 10 aryl .or (2) NH aptionally substituted by C1 6 alkyl;
1535152611%%{) Egg?ronaﬂﬁ hav(lgﬂu?ecf%tx;/séchg;en‘? an& me ]c_:ig]t-e
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optionally subst
optionally having a substituent;

ogen atom, 5

[9] the compound of the aforementioned {1}, wherein ring C is
a 5-membered ring optionally having 1 or 2 substituents
selected from a halogen atom, a hydrocarbon group optionally
having substituent (s), hydroxy optionally having a substituent
and a heterocyclic group optionally having substituent(s);
[10] the compound of the aforementioned {[1], wherein R! is Ci-6

alkyl, Cs-¢ cycloalkyl or Ci.¢ alkoxy:;

- R? is a hydrogen atom;

R?® is a hydrogen atom;

m is 1;

ring A is a 5-membered ring optionally having 1 oxr 2
substituents selected from a halogen atom, Ci_g alkyl, Cgi1p aryl
and Ci;-g alkoxy-carbonyl;

ring B is a 6-membered ring optionally having one halogen
atom;

ring C is an unsubstituted 5-membered ring;

Xa is (1) CH optionally substituted by Ci_¢ alkyl or Ce-10 aryl
or (2) NH optionally substituted by Ci.¢ alkyl;

Xb is (1) CH optionally substituted by a halogen atom, Ci-¢

5



alkyl or C1_6 alkoxy-carbonyl or (2) NH optionally substituted by C1_6
alkyl; Xcis C or N; and Xdis C or N; 5[11]
N-[2-(2-methyl-6,7-dihydrocyclopentaelindazol-8(2H)- ylidene)
ethyllacetamide, N-[2-(2-methyl-2,6,7,8-tetrahydrocyclopentale]indazol-8-
yl) ethyl]acetamlde

N2 InhGh2, 67 IETaRTRS I 8Pen t R daRblgrag y substituted

ylethgllpregandmide, N-[2-(I-fluoro-2-methyl-2,6,7,8-
tegghygrgcyécﬁlogengql[g]indazol -8-yl)ethyl]lacetamide,

-[2-(I-chloro-2- methyl -2,6,7,8-

ﬁh&ﬁr&c%oﬂenta[e]mdazol 8-yl)ethylJacetamide, 1s
5hl[2151&ﬂ1ﬂ%22¥mﬁhyb2€%7T}dlhydrocyclopenta[e]1ndazol—8(2H)—

te%i—lwg;%g)éq ﬂ%{g%gg 5gl B-yl)ethyl]lacetamide,

loro-2-me

tetfakhyd K@c?&ﬂéb@ht‘é{eﬁn&a%oF%%ﬂ?@ﬂ‘@ﬂ%%%‘féﬁﬁ’&éta [e]indazol-8-
N+22umethyl-8::dlihyslro-7H-cyclopenta[c]pyrazolo[l,5 20

ajgyr In a 9e, cyclo indazol-8-

N-i%z {% g_ﬁélegg%gd%y%:g%e tcey;cc nta?[c pylra ?gﬁ[g] dazol-8
10g) Py iR g M Reppprsatamide, or

NtﬁZ-(ZmﬂmluB&dM@r@lﬂ-Q/Qtopeeta[e]imidazo[1 2-

al r|d| 8- eth acet m| t the 5 rodr. Ig of the

co%po;%c}/ %ﬁg emen cfia fﬁaj[ g ?Eﬁt% eu?tgaxlncgJMposnlon

cofnpésingtielesmpburktbf the. éfo?eﬁhentloned [1] or a prodrug thereof;

[14Lthespbarvaserdisaheamnasitian of theafpcementionad £ 3k, which is
a melatonin receptor St; 3 [15] the pharmaceutical composition of
thgat%re E on%d % W |ch%|S]6dr]17£t1]§ent for the prophylaxis or

trémﬁmﬁﬁ@eépldméeiemm@égm&rmd e&predarnietiEy dee formula

[0QL b6 (5-chloro-2-methyl-2,6,7, 8-
tetrahydrocyclopenta(e]indazol-8-yl)ethyl]acetamide,
N-[2-(2-methyl-8, 9-dihydro-7H-cyclopentalc]lpyrazolo{l, 5~

20 alpyridin-9-yl)ethyll]acetamide,

N~-[2-(2-methyl-8, 9-dihydro-7H-cyclopenta[c]pyrazolo(l, 5-
alpyridin-9-yl)ethyl]propanamide, or
N-[2-(2-methyl-7,8~-dihydro~6H~-cyclopentale]imidazo[l,2-
alpyridin-8-yl)ethyl]acetamide, or a salt thereof;

25 [12] a prodrug of the compound of the aforementioned [1]:;

[13] a pharmaceutical composition comprising the compound of
the aforementioned [1] or a prodrug thereof;

{14] the pharmaceutical composition of the aforementioned [13],
which is a melatonin receptor agonist;

30 [15] the pharmaceutical composition of the aforementioned [13],
which is an agent for the prophylaxis or treatment of sleep
disorder;

[16] a compound represented by the formula

[0017]



R3 (CH2)m ;,} NH C Rz Xitl,-.B "C) [0018] wherein R 2 is a hydrogen
atom or a hydrocarbon group optionally having 5 substituent(s), R3 is a
hydrogen atom, a halogen atom, a hydrocarbon group optionally having
substituent(s), amino optionally having substituent(s), hydroxy optionally
having a sybstituent or mercapto optionally having a substituent, 10 Xa,
Xb,4CgniiXd aré ‘éﬁ'@h\amrbon atom or a nitrogen atom, provided that
arw.{ijﬁ,é or twg of Xa, Xb, Kc and Xd is/are nitrogen atom(s), mis O, 1 or
NG A s, a s\memberedfing optionally having substituent(s), is ring B is
r@}'ng optionally having substituent(s), ring Cis a

ing optionally having substituent(s), and [0019] is a single
bopgbaga double bond, 20 [0020] or a salt thereof; [17] a method for
pre}é%r]}tég% or treating sleep disorder in a mammal, comprising
a(f]mlnlsterlng an effective amount of the compound of the
afferertionstr PaesY 4 5em MeréohdA AT PrOBIGG tHerésTbapRl Ly having
smampaak {18huse)of the compound of the aforementioned [1] or a salt
thereaf or a prodrug thereof for producing ap agent for the prophylaxis or
tr(;%atrﬁgnta opog e%%ggflsoar er.’ard tatg nike: [6%31'59] 30 %Yr?tgé) %%ﬁ%ggur% O(Bp
shemisisapeé it aEfiting ferineldions breebptorsi U saéopRAf T akeKiitics
(e gaonetabelie (s), hydroxy optionally having a substituent or

mercapto optionally having a substituent,

10 Xa, Xb, Xc and Xd are each a carbon atom or a nitrogen atom,
provided that any one or two of Xa, Xb, Xc and Xd is/are
nitrogen atom(s),

m is 0, 1 or 2,
ring A is a 5-membered ring optionally having substituent(s),

15 ring B is a 6-membered ring optionally having substituent (s),
ring C is a 5-membered ring optionally having substituent(s),
and

[0019]

is a single bond or a double bond,

20 [0020]
or a salt thereof;
[17] a method for preventing or treating sleep disorder in a
mammal, comprising administering an effective amount of the
compound of the aforementioned [1l] or a salt thereof or a

25 prodrug thereof to the mammal;
[18] use of the compound of the aforementioned [1] or a salt
thereof or a prodrug thereof for producing an agent for the
prophylaxis or treatment of sleep disorder, and the like.
[0021]

30 Since compound (I) shows superior affinity for melatonin
receptors, superior pharmacokinetics (e.g., metabolic

stability) and the like, a clinically useful agent for the

7



stability) and the like, a clinically useful agent for the 7 prophylaxis or
treatment of diseases related to the action of melatonin in the living body
can be provided. [0022] As the "halogen atom" used in the present
specification, 5 fluorine, chlorine, bromine or iodine can be mentioned. As
the "hydrocarbon group” of the termé'hegdrocarbo group toptti%nally Qavin% £
sUPSRIEARE)SuSed TR SRETSrRERE ShadifEstion ot Sxample. Slighatc™
hytkdearrom grouphembhotyglibsdrureataddeydroearden group and

ar?g@tga io hydrocarbon group and the like can be mentioned, with
preference given to those having 1 to 16 carbon atoms. Specifically, for
example, ik AIKERYICERY i OBy IRV - AryFan g TiKe SREGEEECT ™
"aliylicisipreferabilyy foreex@nmpte nlower dlkglioe thihedikesandyder -
example’&l%ﬁé’llkyllﬂmg§ﬂgﬁt oggqyloﬁjr&péll’tlégﬂraﬂxjdpgwrbon group

isobutyl, sec-butyl, tert-butyl, pentyl, hexyl etc., and the like are widely

LSRR TR AU PP HRDrRRIBH Mot tedmpie SBwidt ARENDEHTRE like,

anehdat examplen C2Z & atkemy seichaas piayli & - Reiprepemdnaliyloup,

100 XBYRBIRC TR 6 MER stirth AEthyisl, Bfd

isopropenyl,.butenyl, i t Irt, o'e ' d. The
et S Fo St %‘fﬁ% e o

FEEHRBEInyFe, and

the likearenwidelywsed 23 Hhes"ayelaalkyl’ ispreferablypoctoraample,

cyc

opropyl, cyclébity Ike are

ower cydaaliior e ke, for Sxgpls (3. cvgloghy such as

, cyclopentyl and cyclohex

WiBERAG38HYThe2 Byl a8 Preférabhk For B ariSe; 66_14 aryl such as 30
phenyl, 1-naphthykZ-naphtiyle bighanylyl, Ssandxyhele, or otherlike kyorer

P18 eé?ggfgﬁ-%géfy%o%n%ggﬁp ample, phenyl and,the like are widely, .

20

25

30

35

propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, hexyl etc., and the like are widely used.

The “alkenyl” is preferably, for example, lower alkenyl
or the like, and, for example, C;.¢ alkenyl such as vinyl, 1-
propenyl, allyl, isopropenyl, butenyl, isobutenyl etc., and
the like are widely used.

The “alkynyl” is preferably, for example, lower alkynyl
or the like, and, for example, Cys alkynyl such as ethynyl,
propargyl, l-propynyl etc., and the like are widely used.

The “cycloalkyl” is preferably, for example, lower
cycloalkyl or the like, and, for example, Cz-s dycloalkyl such
as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl, and
the like are widely used.

The “aryl” is preferably, for example, C¢.34 aryl such as
phenyl, 1-naphthyl, 2-naphthyl, biphenylyl, Z2Z2-anthryl etc., or
the like, more preferably Cgi1o aryl, and, for example, phenyl
and the like are widely used.

[0023]
As the substituent which the “hydrocarbon group” of the

“hydrocarbon group optionally having substituent(s)” may have,

8



As the substituent which the "hydrocarbon group” of the 35 "hydrocarbon
group optionally having substituent(s)" may have, 8 for example, (1)
halogen atom (e.g., fluorine, chlorine, bromine, iodine), (2) nitro, (3)
cyano, 5 (4) hydroxy, (5) lower alkyl optionally having substituent(s) (e.g.,
leDG alkg/l oEtionaIIy having 1 to 5 substituents selected from a halogen
atom, nitre, cyaho, hydroxy, optionally halogenated C1_6 alkoxy, amino,
maoho-Galemkykiminol i€l 6klkylaminoschebory, 201Cnige, iodine),
alkylicarbenyl, C1_6 alkoxy-carbonyl, carbamoyl, mono-C1_6
alkyl-carbamoyl, di-C1_6 alkyl-carbamoyl, C6-lo aryl-carbamoyl, C6-10
aryP 'C6¥E83%ryloxy, optionally halogenated C1_6 alkyl- carbonylamino
sanththehlkerofar example, methyl, chloromethyl, difluoromethyl,

triqialprqm@ék?ygltﬂwogﬁmmifghsﬂaeiiﬁdo@ung)g%tw&e%@@atrifdgngethyllls
pentafluoroethyl, propyl, 3,3,3-trifluoropropyl, isopropyl, butyl, isobutyl,
SeTHsIty1 CREHBRH Y ,ﬁ?ﬂﬁﬂu&row%,%@i%ﬁg&ﬁgﬁtﬁ?&ssﬁsﬂtﬁfom 2

5,54t trifterorepentyly hexyl, & gab:4riflngrofesy) aomet thendkey, BOLG dowerd Ci-¢
alkgxy,optionally having substituent(s) (8 g, Cls 6 alkaxy. 0ptionally carvoxy,

having 1'to 5 substituents séelected from a halogen atom, nitro, cyano,
1hyairox i 1SEtoRamy PRYdgefrate R EXBEIRE XY ORiftmo SR 6 TOnO~Ci-s

allylagiireadb&dodl alkydamino ac&roxys rEdméyalkytcay b@mﬂ,ﬁ&;ﬁamoyl ,

a'@%%‘ﬁ%{a%?yb carby m9)5!{3;?08&%&9%%_%@%0?@9{%%% di-Gh,81 -

carhgl 1
alkyl-ca moyl,scfé 10" aryl-carbamoyl, lo aryl, C6-lo aryioxy,

opfidRaNY) HaBiRAated Cihe kiR carBEn§IaRRG anBshetike; Fot o romethyl,
exanlec eptiotaly, halagenateshedh ¢1alkoxy Suchrasenethgxys ethoxy2 -
ropoxy, iSOpro , butoxy,.isob pent 0
s T e e oS ) o e zomnt
opﬁoﬁaﬁy?ﬁ%ﬁﬁgQﬁﬂﬁﬁﬁﬁ§ﬁws}sopropylr butyl, iscbutyl, sec-butyl,

tert-butyl, 4,4,4-triflucrcbutyl, pentyl, isopentyl, neopentyl,
5,5,5-trifluoropentyl, hexyl, 6,6,6-trifluorohexyl and the
like),

20 (6) lower alkoxy opticnally having substituent(s) (e.g., Cis
alkoxy optionally having 1 to 5 substituents selected from a
halogen atom, nitro, cyano, hydroxy, optionally halogenated Ci_g
alkoxy, amino, mono-Cji-¢ alkylamino, di-Ci_¢ alkylamino, carboxy,
Ci-¢ alkyl-carbonyl, Ci;-¢ alkoxy-carbonyl, carbamoyl, mono-Ci g

25 alkyl-carbamoyl, di-C;-¢ alkyl-carbamoyl, Ce19 aryl-carbamoyl,
Ce-10 aryl, Cgi10 aryloxy, optiocnally halogenated C;¢ alkyl-
carbonylamino and the like; for example, optionally
halogenated Ci-¢ alkoxy such as methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, pentyloxy, hexyloxy,

30 trifluoromethoxy etc., and the like),

(7) amino,

(8) mono-lower alkylamino optionally having substituent(s)
(e.g., mono-Ci—¢ alkylamino optionally having 1 to 5
substituents selected from a halogen atom, nitro, cyano,

35 hydroxy, optionally halogenated Ci¢ alkoxy, amino, mono-C;_g

9



(e.g., mono-C1_6 alkylamino optionally having 1 to 5 substituents

selected from a halogen atom, nitro, cyano, 3s hydroxy, optionally
halogenated C1_6 alkoxy, amino, mono-C1_6 9 alkylamino, di-C1_6
alkylamino, carboxy, C1_6 alkyl-carbonyl, C1_6 alkoxy-carbonyl,

carbamoyl, mono-C1_6 alkyl-carbamoyl, di-C1 6 alkyl-carbamoyl, C6 10

A TLERIBETISY, C6 TDaR! CbTbHY 05T - BotBhaTy habGEaBl B LT, s
allkeylcarporataming anchttietikels fopexafplea oto@rberdiylaming -

such.3s methylamino, ethylamina REeRIBININOCISAPIORYIAMING, aryloxy,
butylamino etc., and the like), (9) di-lower alkylamino optionall hawrlqk )
sUbtitaeAtSY (Yt o HREL S aﬁk;aa?&ih%loﬁﬁ%gﬁ%awgo 1335 e ke
ssufistiteentsele setectedCirgnm dkydlagematomhn i, eyEnd, dnidroxy,

ianally hal .6 alk ' - i an
094%%'!1%89%‘591%%&@@ %xsp%w@_amﬂm gt;lbfg@&fmmlegc., 4

di-C16 alkylamino, carboxy, C1_6 alkyl-carbonyl, alkoxy- carbonyl,
carB&mioyieiono-C1_6 alkyl-carbamoyl, di-C1_6 alkyl- carbamoyl, C6_10
arybgarnarmoyk €6 JjRdryh iG6-lomrytme/ 1w optidnallyshakigenated G1_6e.qg.,
aligf-carbonyiaming aodhie e for gxamples oGl G alulaming sch
as |metF1y amino, diethylamino, dipropylamino, diisopropylamino,
1odilsa/pariat, E RPR Ry IR REERy RO StctFand tHEHRe) B & boxy, 20
(1aptowae aliylearhenyh opdionally Ravsgysubstitient(@yn(e-0, £a16ylamino,
neigoh Do T, Cybne. ek Siicoal helba i C1-6 Skesy,
arfiRE PRFhe-CE T BAIRYIAM AR Cd-CL B ANy TERIR A tboxy Tr-p alkyl-
alked:aatheny), €16 alkpxyc2awatbonyl, carbameyl, nene-edyfoxy,

o Cots Bl T A Ralbgbe G T Do 2

th& tikeeforriample; G1s 6 BaEEmoNTEShichasiABellyprFHiBRYl etc.,
angithenike 3%:(12)ilpwesalkaxyearkond aptienalriavngasihstituent(s),
(e9:. P akoxyycarbonyl optionally haying 1,19.3)

(10) carboxy,

20 (11) lower alkylcarbonyl optionally having substituent(s)

(e.g., Ci-¢ alkyl-carbonyl optionally having 1 to 5 substituents
selected from a halogen atom, nitro, cyano, hydroxy,

optionally halogenated Cj;-¢ alkoxy, amino, mono-Ci-¢ alkylamino,
di-Ci.¢ alkylamino, carboxy, Ci-s alkyl-carbonyl, Ci-s alkoxy-

25 carbonyl, carbamoyl, mono-Ci_¢ alkyl-carbamoyl, di-Cj;-.¢ alkyl-
carbamoyl, Cg-ip aryl-carbamoyl, Cg-10 aryl, Ce-10 aryloxy,
optionally halogenated C;¢ alkyl-carbonylamino and the like;
for example, Ci-¢ alkyl-carbonyl such as acetyl, propionyl etc.,
and the like),

30 (12) lower alkoxycarbonyl optionally having substituent (s)
(e.g., Ci-g alkoxy-carbonyl optionally having 1 to 5
substituents selected from a halogen atom, nitro, cyano,
hydroxy, optionally halogenated C;.¢ alkoxy, amino, mono-Ci_g
alkylamino, di-C;-¢ alkylamino, carboxy, Ci-s¢ alkyl-carbonyl, Ci-s

35 alkoxy-carbonyl, carbamoyl, mono-C;.¢ alkyl-carbamoyl, di-Cji-e

10



substituents selected from a halogen atom, nitro, cyano, hydroxy,
optionally halogenated C1_6 alkoxy, amino, mono-C1_6 alkylamino,
di-C1_6 alkylamino, carboxy, C1_6 alkyl-carbonyl, C, 6 35
alkoxy-carbonyl, carbamoyl, mono-C1_6 alkyl-carbamoyl, di-C1_6 10
alkyl-carbamoyl, CG-10 aryl-carbamoyl, C6_10 aryl, C6-lo aryloxy,
0 %d?%ﬁfﬁ&%%edc@-lgééﬁgﬂ%’? ﬁ9b§‘mir%aﬁc?ﬁ¥elnkgs-]rbraryloxyr

example, 31 yoralkoxycarbangl suehlas methoxyedHrdmyl, and the like;
ethoxycarhony, p&OP0é&%rgynygrmﬂfyxyca@ang'sexgetﬂﬁq)ﬁbsréolﬂgﬁ);

(13) carbamoyl, (14)6mono- ower alkylCarbamoyl optionally having
SUDSHREERREP BBy NI RO BPAIRGREArb MY VRPN habing 1505 the
sSubstidyents selected from a halogen atom, nitro, io cyano, hydroxy,
optionally halogenated C1_6 alkoxy, amino, mono- C1_6 alkylamino,
di-@a%ﬁ BE

C Ify%ml 0, carboxy, C1_6 alkyl-carbonyl, C1_6 alkoxy-carbonyl,
cafb4maeyinmoirorerl a8 aidfacaryeenoy Cr-leaa slalkyREafsamoyl, C6_10
aryl:earbameyt G6-1Q agyl, Gl @ndoxykgptiesnalyalogepated 1.6
alkyl-carbonylamino and the is like; for examplg, mono-C1 6 .
T oo ScH A e BTy A ae, S5 fHe e

10ikeyafls) divievnmrvalkylkaibarmidyl dptiorasRelading substersnt(Smigg,, mono-
di; 1. 6 alkyl-carhamayleptionakly having | te-2reulstitients sejeciegrbonyi,

from a halogen atom, nitro, cyano, 20 hydroxy, optionally_halogenate .
R e G e S e

cafbaxy @1l tcalkykoavdon -G 126y AtkenaberdionylCearbanyyl, Ce-10
mMaRY-(oky6 %b}fli%mrpomam'g@%agealWligaéhlﬁmoéda%o;@lamino and the
aryl-carbamoyl, C6 10 aryl, C6-10 ar)illci)x . o;)t{jonalléfalo enated C1 6

153 IRy i bR | ST B fﬁ%nﬁkec;lz%%r Exanpie arel B alkyttarbamoyl
sush tdy dimeltlayloaitbamoyl, 1 diethydcarbaatoyl, etmdntdthylcdrbamoyl etc.,
anghthe like) o(k8) avicarbamaygptiepalvhaving sabstitentts):@dent (s)

C6-10 aryl-carbamoyl optionally having 1 to 5 substituents selected from
a H&loen Stortiit’d, ‘Fyars ydioxy, Sptibnaiy Jo RalegehatePcl 6
allgdpeptionally hatedenatst! Cgnatkdel @grimotom, nitro, cyano,

20 hydroxy, optionally halogenated Ci.¢ alkoxy, amino, mono-Ci_g
alkylamino, di-Cj-¢ alkylamino, carboxy, Cis alkyl-carbonyl, Ci
alkoxy-carbonyl, carbamoyl, mono-Ci-s alkyl-carbamoyl, di-Ci-s
alkyl-carbamoyl, Cg10 aryl-carbamoyl, Ce10 aryl, Ce.10 aryloxy,
optionally halogenated C;-¢ alkyl-carbonylamino and the like;

25 for example, di-Ci-¢ alkyl-carbamoyl such as dimethylcarbamoyl,
diethylcarbamoyl, ethylmethylcarbamoyl etc., and the like),

(16) arylcarbamoyl optionally having substituent(s) (e.g., Ceuio
aryl-carbamoyl optionally having 1 to 5 substituents selected
from a halogen atom, nitro, cyano, hydroxy, optionally

30 halogenated C;—¢ alkyl, optionally halogenated C;.s alkoxy, amino,
mono~Ci-¢ alkylamino, di-C;-¢ alkylamino, carboxy, Cis alkyl-
carbonyl, C;-¢ alkoxy-carbonyl, carbamoyl, mono-Ci-s alkyl-
carbamoyl, di-Ci_¢ alkyl-carbamoyl, Ce-10 aryl-carbamoyl, Ce-10
aryl, Ce-10 aryloxy, optionally halogenated Ci;.¢ alkyl-

35 carbonylamino and the like; for example, Cs-30 aryl-carbamoyl

11



mono-C1_6 alkylamino, di-C1_6 alkylamino, carboxy, C1_6 alkyl-
carbonyl, C1_6 alkoxy-carbonyl, carbamoyl, mono-C1_6 alkyl- carbamoyl,
di-C1_6 alkyl-carbamoyl, C6_10 aryl-carbamoyl, C6_10 aryl, C6-10
aryloxy, optionally halogenated C1_6 alkyl 35 carbonylamino and the like;
for example, C6-10 aryl-carbamoy!l 11 such as phenylcarbamoyl

naptiRy R rBRRTOV AT the TR EPFACARIBItIOh ATy haviRgd the 1ike),
substituent(s) (e1gicE6L1e aryl opticnalhthaving:11b 5 substit@ents aryl

S%%%&e&fm%ah@%'ﬁggnl 3laM; NilTD CYRNG PYALNYPRHORALY, o nalogen
halogenated C1-6 alkyl, s optionally halogenated C1_6 alkoxy, amino,

mBRBTE 156 i/ 1affRBC difEE L 8Xdky RIHHY TarB oy €958 AlG/- Grbomyry L
sChifralkoxy: gatboaykrcarbantayd, 810ne=( 1 atialkyl-carbaraoyl, diXylsmino,

2ld- DA st BUMSSRIDAMON, S0 BVGRID ABIPU1 Koy -

optionally halogenated C1_6 a yI-carlbonyIamlno and the like: 1o for
exeanp PheiArRaphtyl &k tE ket 1(908) G5Orehtionally fravidgkyL -
substitiseinifs) (€g., Ga-10-aaylexygntionally havjng TioH substiugnts
T, SIS AT e R DS MR 10k
10méRs-Cragrbealkyhanifo, disGhtBEIkyRiniFRS chrbdky, C1_6
alkylsnargepyb:& 1cp ralkexycanbonyhLabeenoyLdneneyClhg., Ceao
oS Gty ok SpTor el P Gaaemac T AT e boaifo S 2
thaadikeg<for abample, Te-10 Gryioxy SUEh asypheryibxgz hapHtayesgréteed Ci-s
20:ang thedike) otk o wen Alkyicarbanylaminaepfionatytavingno-c,
EUBSERUGTIS Belebtaa Hord o HATOHEly ALGIE R oL PRy Sony s e
optibkaly tralogenate d G bemdkdxy MG 1mond C-6229 2o amiAd  Ci-6
i conleo SR Ao ST sl
PTG CoTa a5t Co s argioky. GATERA lohe ARG Ea, B -
alkydcarbanylamine-and the fike; Sorkexamplecaptionadyrralogenttead etc.,
2OC]m:@aljﬁ/é-claﬂggpylamino
(19) lower alkylcarbonylamince optionally having substituent (s)
(e.g., Ci-g alkyl-carbonylamino optionally having 1 to 5
substituents selected from a halogen atom, nitro, cyano,
hydroxy, optionally halogenated Ci-g alkoxy, amino, mono-Cj_g
25 alkylamino, di-Ci-¢ alkylamino, carboxy, Ci-¢ alkyl-carbonyl, Ci
alkoxy~-carbonyl, carbamoyl, mono-Cj_¢ alkyl-carbamoyl, di-Ci-g
alkyl-carbamoyl, Ce-y0 aryl—-carbamoyl, Ce1p aryl, Ce-10 aryloxy,
optionally halogenated Cj-¢ alkyl-carbonylamino and the like;
for example, optionally halogenated C;.¢ alkyl-carbonylamino
30 such as acetylamino, trifluorcacetylamino etc., and the like),
(20) oxo,
(21) formyl,
(22) arylcarbonyl (e.g., Cs-19 aryl-carbonyl such as benzoyl,
naphthoyl etc., and the like),
35 (23) formyloxy,
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30 such as acetylamino, trifluoroacetylamino etc., and the like), (20) oxo,
(21) formyl, (22) arylcarbonyl (e.g., C6-10 aryl-carbonyl such as benzoyl,
naphthoyl etc., and the like), 35 (23) formyloxy, 12 (24) lower alkanoyloxy
(e.g., C1_6 alkyl-carbonyloxy such as acetyloxy, propionyloxy, butyryloxy,
isobutyryloxy etc., and the Iikegl, (25) arylcarhon ong (e.g., C6-1c
b SHERA 5 Bty riaSHHROYISR BEey SRt e
(26)reatatkyloxycarbonyin(elgx 1C7 b2 arallopoxy-carbohyksickastc. , and
bepzyloxycarbonyl etc., and the like), (27) amidino, (28) imino, 10 (29) 3-
to 6-membered cyclic amino optionalcly containing, besides a carbon atom
anéoHe TYOGERUIBATCEYo Fhtero"atonis Ll @Ea RS Ehifrogents
Ateran anydxygen sdont andla:sulfircatonaahd-bptionady having

substitpent(sh(e:d, A0, 8nembered cyclic aping eptianally, aRtAining 45
besides a 15 carbon atom and one hitrogen atom, 1to 3 hetero atoms
sefted ¥R FPaYén it m, &7dxVaenldtsi and a sulfur atom and
optienallytaving 1 to 5 substituents selected from a halogen atom, nitro,
Cyang, hydroxy, optionally halogenated C1_6 alkyl, optionally
halogenated C1_6 alkoxy, amino, mono-C1_6 20 alkylamino, di-C1_6

1 kifEmino, CarboETEE 16 Al CaB oMy NC 108 ARRBy - Eafsdhgit ning,
catkarneyk moparGan Gaalkeyl-sadhamoyhidircde® atiop;carbasnoyh&6-1e
aryl-carbagneq)gtgeG&l%g%, gG-l aigélg%(yatoaotionally halo enatted Cl.6

alk?ﬁ-%rg?bonylamlno, OXO0 andI}dl?ér IRe; for e?ém%?e,og%%dlnﬁ, grgeﬁaﬁqﬁ,

pyRelidiy| 225yarstirR - porehd Yintriazedy S phraZdiyeimidazdRdiayt, 3- to
piperisitpmespheliayh dibydrapysicid oieinaly drepysidyln gipeeziagds a
15[\|_rg]<aezgggug)i%%%aﬁ%ig¥|d N&ﬁéhﬂfg%rgéﬁnﬁt%rﬁnq ﬂle tlé)ke‘?’ hetero atoms
selected from a nitrogen atom, an oxygen atom and a sulfur
atom and optionally having 1 to 5 substituents selected from a
halogen atom, nitro, cyano, hydroxy, optiocnally halogenated Ci_g
alkyl, optionally halogenated C;¢ alkoxy, amino, mono-Ci_g

20 alkylamino, di-Ci-¢ alkylamino, carboxy, Ci¢ alkyl-carbonyl, Ci
alkoxy-carbonyl, carbamoyl, mono-C;_¢ alkyl-carbamoyl, di-Ci_g
alkyl-carbamoyl, Cgi1p aryl-carbamoyl, Cg1p aryl, Ceio aryloxy,
optionally halogenated C;.¢ alkyl-carbonylamino, oxo and the
like; for example, aziridinyl, azetidinyl, pyrrolidinyl,

25 pyrrolinyl, pyrrolyl, imidazolyl, pyrazolyl, imidazolidinyl,
piperidyl, morpholinyl, dihydropyridyl, tetrahydropyridyl,
piperazinyl, N-methylpiperazinyl, N-ethylpiperazinyl and the
like),

(30) alkylenedioxy (e.g., Ci-3 alkylenedioxy such as
30 methylenedioxy, ethylenedioxy etc., and the like),
3

mercapto,

1
2

W

sulfo,
3
34) phosphono,
35

(
(
(
(
35

)
)
3) sulfino,
)
)

sulfamoyl,
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(30) alkylenedioxy (e.g., C1_3 alkylenedioxy such as 30 methylenedioxy,
ethylenedioxy etc., and the like), (31) mercapto, (32) sulfo, (33) sulfino,
(34) phosphono, 3s (35) sulfamoyl, 13 (36) mono-lower alkylsulfamoyl
(e.g., mono-C1_6 alkylsulfamoyl such as N-methylsulfamoyl,
N ethylsulfamoyl, N-propylsulfamoyl, N- |sopropylsulfamoyl

iléﬂ?fé?n&?f"&% a&%éf %ﬁ@%&%‘}%’é?) &i- %Wefnﬁfk?/T&}If%mrﬁb§¥%€‘glfam°Yl
dlsﬁiﬂ:hG adkylistiéarmpys slchmbyads NiyNedinyéthylsidfamby|, N-propylsul famoyl,

N E'é ?E@nﬂ/&n{w d&@rgaxw@ﬂ%ﬁ %g&butygﬁwfaeﬂgyh%
and theli (38) lower alkylthio (é.g., C1_6 alkylthio such as meth Ithlo
etrﬁgﬂh.dhpr PYRRIGiSID ﬁWBYButSﬂtrﬁo sséﬂbtynﬁﬂdwe?fb{ﬁw% such

setas andithia tikeh e (39 pacyithioN evgq L6410 andthiesyich asiphenylthio,
thylt nd,th ) I Ifi I(eg;rlleale
a%%g%m%?s%%ﬁgs 9r%1eeﬁJ ?uﬁ%%)cg%ﬁégl%%y prgo)f)y Isul ﬁn% ,HQ L '
butyBuIfhaHeEt@ L ArHHREAIKS: qsr(&)ea@/lémﬁm% gutea3 onsryIstHRRyP -
sL@th@stnmenyl§ﬂﬁm,tmla@bthy&ﬁﬂw&&&quand the jikehi ¢ 2xsleweitylthio,
alkylsulfon Cl 6 alkylsulfonyl such.as methylsulfonyl,
et élrs%I onyY g%r%pyl 1ﬁ(f‘oﬁyl)G{ijliltyﬁ)ht%{lf§n3[§I )etc and the like), 20 (43)
mary%%lfmw{élgwceelearyrsmmr@;méaéwassﬁﬁ%n%mmlthwr

n%ﬁﬁhylﬂzﬂf@m elge amlam lke) anddhe like are used. The
carbon graoyp” of drocarbon group havin
u{gﬁuznt‘(s aOﬂP ﬁg\l/le f Ere?er’ab? 16 § 756 é]g%llt% 15 s% élct%sél
fr@mﬁQhélwhf@mmenaéhéa%ubfgmmént§a@me§ﬂﬂLﬁamel poRition(8) bf ithel
hysrecarbem oradp: YWagn the number of substituents is two or more,

lseafglﬁug?:t}l/tfsﬁﬁ ¥Pe the San}ies ?g qalfrfgi tIfinyl such as
phenylsulfinyl, naphthylsulfinyl etc., and the like),

(42) lower alkylsulfonyl (e.g., Cis alkylsulfonyl such as
methylsulfonyl, ethylsulfonyl, propylsulfonyl, butylsulfonyl
etc., and the like),

20 (43) arylsulfonyl (e.g., Cg¢19 arylsulfonyl such as
phenylsulfonyl, naphthylsulfonyl etc., and the like) and the
like are used. The “hydrocarbon group” of the “hydrocarbon
group optionally having substituent(s)” may have 1 to 5,
preferably 1 to 3, substituents selected from the

25 aforementioned substituents at substitutable position(s) of
the hydrocarbon group. When the number of substituents is two
or more, each substituent may be the same or different.

[0024]
As the “heterocyclic group” of the term “heterocyclic

30 group optionally having substituent (s)” used in the present
specification, for example, a 5- to l4-membered (preferably 5-
to 10-membered) (monocyclic, bicyclic or tricyclic, preferably
monocyclic or bicyclic) heterocyclic group containing, besides
a carbon atom, 1 to 4 (preferably 1 to 3) hetero atoms of one

35 or two kinds selected from a nitrogen atom, an oxygen atom and
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[0024] As the "heterocyclic group” of the term "heterocyclic 3o group
optionally having substituent(s)" used in the present specification, for
example, a 5- to 14-membered (preferably 5- to 10-membered)
(monocyclic, bicyclic or tricyclic, preferably monocyclic or bicyclic)
heterocyclic group containing, besides a carbon atom, 1 to 4 5(91@2%29%1

t0™3) Hetetb &b of BhePS5 BF T RS seRctBaFBa Mtrdgarr o,
anr oxygencatoneamick rf asulhr Hitdes, cagdeomerntioned. Fdoetahgilera

5-membered. g greun.cantaining; hesides a carkan, aioms dote 4. hetgro
atoms selected from a nitrogen atom, an oxygen atom and a sulfur atom,
SURH-EED - GPBhRG 250F 3-RIFyE 1L 2SR & 3 pyrfdiyr 129 5Y or 177 27 ©°F
53-pyrraticing] 2-,14-, 025-axazdhyly 3o i dirhrisoxazol- 264 -Sexazolyl, 3-,

5-fhiagolyl. 35 401 35 isothiazolyl, ;. 4- of BpYAZEIYs 2, 3-0b, 5-
4-pyraquld|n{I, 2-, 4-or 5-imidazolyl, 2- or 4-imidazolinyl, 1,2,3-tr|azol¥li, .
1,2RHdAEOLYEM- 6T 2H etz oNIRHG T7e Yike; forrto exdthple, Ry razotidinyl,
6-membered ring giakp coRNtaingyg chegidesiacashanyatorn, 1,04 hieferd. yl,
at elected from a nhifrogen ato xygen atom and a sulfyr atom,
su%?wbsélg ZLEfégzo?%frgy'/rigfj , IglE Q)%éo%-t?%-%r -pyridyl, 2-, 4-or ' °
105-pyARRERY| aNCoRigRER2 L ed- B IpFHATRIMAT MO BhoRRyI fRSrFhARfRCD
pipedaino, is@-43netdepiperishd, tiopytanylfidmoxaginytoln thiazinybn
1,3-thiazinyl, 1- or 2-piperazinyl, triazinyl, 3- or_4-pyridazinyl, pyrazinyl _
N-%ﬁggﬁ-xgroﬂp@?%aaziﬁﬁaégg% tﬁ{éoﬁke;%‘%(r:hex%sm%l/e', ZTJZ bi.c%/.glig opr%ﬁ%:/%ﬁé N
fused I yrodp COhtairyg i8edided a cArbGi afomy1ilwia Hetéro Nigksdo—2-
20sseleeted fromma AitFROEN EQBEHBXYERR FLod aprla Stifuf ataseridino,
15(p5e_fer Qlyéa group forr:andeq byt%ondensati no tQQOaforemgLnti ne4\q 5- or

6-membered ring With one of two 5+ or 6- mémbere r?r%&rgobp 3)
optiohallyreontainiAgt béskiewa carbohr atoRmLECkR4 Hstéro aFéainyl, 3-
selacteddyerna NHOYSNARIoN iy 25 axygeastom anda-sylfusaiom)l and
such.as AoV henaelupd. Penaatiipaoly. fenzerazebl.benzinidaraly!
q grozé containing, besides a carbon atom, 1 to 4 hetero atoms

20 selected from a nitrogen atom, an oxygen atom and a sulfur
atom (preferably, a group formed by condensation of the
aforementioned 5- or 6-membered ring with one or two 5- or 6-
membered ring group(s) optionally containing, besides a carbon
atom, 1 to 4 hetero atoms selected from a nitrogen atom, an

25 oxygen atom and a sulfur atom), such as indolyl, benzofuryl,
benzothiazolyl, benzoxazolyl, benzimidazolyl, quinolyl,
isoquinolyl, phthalazinyl, quinazolinyl, quinoxalinyl,
indolizinyl, quinolizinyl, 1,8-naphthyridinyl, dibenzofuranyl,
carbazolyl, acridinyl, phenanthridinyl, chromanyl,

30 phenothiazinyl, phenoxazinyl and the like; and the like are
used. Of these, a 5- to 7-membered {(preferably 5- or 6-
membered) heterocyclic group containing, besides a carbon atom,
1 to 3 hetero atoms selected from a nitrogen atom, an oxygen

atom and a sulfur atom is preferable.

35 {00251}
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isoquinolyl, phthalazinyl, quinazolinyl, quinoxalinyl, indolizinyl,
quinolizinyl, 1,8-naphthyridinyl, dibenzofuranyl, carbazolyl, acridinyl,
phenanthridinyl, chromanyl, 30 phenothiazinyl, phenoxazinyl and the like;
and the like are used. Of these, a 5- to 7-membered (preferably 5- or 6-
membered) heterocyclic group containing, besides a carbon atom, 1 to 3

r
hetero at8ms 5&led &’fﬁiﬁ%ﬁit@@én HEm, LT BRYGERT HtoAraHe a ShIfhRe
atbheissprefetahle. 360025 1HoAsIthe Substiigeruthatithectetetdcyahe have,

aroyp” Q%éQSméﬁectf’é%)ﬁC”%%&%Bﬁ%Q{‘ Ay NAVING: SURSHILENIER)T MAy

have, the aforementioned "hydrocarbon group optionally having

subEEte RSNt &l therBFo DS rédited st ekarrifte s Of tHEW $GBstfudnits
sthat:the: thydsocarbpatgronp optianaliy having reulstitent(s) may havieg
can be mentioned, Particularly preferably, for example,(1).a halogen
atglnlg écbguf?ﬂlgr?ﬁé chitfine, ?o%ﬁe??oéﬁ%ﬁlc@? dwe’EFga%IEfﬂc e.a%eié{l_G
alyistrrras melioyl, etfAPpropyl, io isopropyl, butyl, isobutyl, sec-butyl,
tertsbutyl, pentybnhexyetees and tha like).(s) cysloatkyle(e. @xdm3n€, iodine),
cycloalkyl such as cycjopropyl,. cyclobutyl, cyclopentyl lohexyl,.and
th %iet)f?é{'?ﬁﬁoﬁvery;kjﬁylg(e’.g.c,lthf%%gyﬁ)% zxuc%s angeéct Enw,ef)%/ % » propyl,
10prdpyRYLRYdpabgvate. iant e likej o) Hohey alkenyHfalgy 1c 2perdikeny
sugh,as visnd,. allyly dsepgopemyl) butenyl, isobutenyl etc., and the like), (6)

aralkyl (e.g., C7_12 aralkyl such as benzyl, a- methylbenzyl, phenethyl
M BT Do TPy (66, SRR 1 S s prroF By
etcyahebuhelikes préfarably bhenyd) ! ¢8pkxter atkbxihge.§1ik81, 6 alkoxy

sughyas Bethoxyi $1haxy.e PHOPOXY. JSOPEQROXY sBUEDXYs is@BYtaXYy, 1-
sec-butoxy, tert- butox etc.tand the IikeQ, ZEG?Q aryloxy (e.g., C6_10
1565 Bk BTG efeCancPtie T1e TR

(5) lower alkenyl (e.g., Cz-e alkenyl such as vinyl, allyl,
isopropenyl, butenyl, isobutenyl etc., and the like),
(6) aralkyl (e.g., Cq.1; aralkyl such as benzyl, a-
methylbenzyl, phenethyl etc., and the like),
20 (7) aryl (e.g., Ce-10 aryl such as phenyl, naphthyl etc., and
the like, preferably phenyl),
(8) lower alkoxy (e.g., Ci-¢ alkoxy such as methoxy, ethoxy,
propoxy, isopropoxy, butoxy, iscbutoxy, sec-butoxy, tert-
‘butoxy etc., and the like),
25 (9) aryloxy (e.g., Ce19 aryloxy such as phenoxy etc., and the
like),
(10) lower alkanoyl (e.g., formyl; Ci_¢ alkyl-carbonyl such as
acetyl, propionyl, butyryl, isobutyryl etc., and the like),
(11) arylcarbonyl (e.g., Cei1p aryl-carbonyl such as benzoyl,
30 naphthoyl etc., and the like),
(12) lower alkanoyloxy (e.g., formyloxy; Ci¢ alkyl-carbonyloxy
such as acetyloxy, propionyloxy, butyryloxy, iscbutyryloxy
etc., and the like),
{(13) arylcarbonyloxy (e.g., Ceio aryl-carbonyloxy such as

35 benzoyloxy, naphthoyloxy etc., and the like),
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like), (10) lower alkanoyl (e.g., formyl; C1_6 alkyl-carbonyl such as acetyl,
propionyl, butyryl, isobutyryl etc., and the like), (11) arylcarbonyl (e.g.,
C6_13 aryl-carbonyl such as benzoyl, 3o naphthoyl etc., and the like),
(12) lower alkanoyloxy (e.g., formyloxy; C1_6 alkyl-carbonyloxy such as
acetyloxy, propionyloxy, butyryloxy, isobutyryloxy etc., and the like), (13)
aryicarbBRATRIXSY fe.g., C6_10 aryl-carbonyloxy such as 35 benzoyloxy,
naplthoytmeretc karddhedike)] 16s(1gh) carboxy] kbsytawebonyl such as
a'ﬁ%%%%@!%@%ém; Cémﬁogi}@%fsgﬂghqn%w& SamRthoxycarbonyl,

ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,

isdBRGRAFEEATP WM s bRYGRATBERIT élc., ARTRINERE (1B YL, tert-

sarpliiydexycarbonyl (e, C7ark? aralkytokyycarbonyl such as

be oxycar é(l etc.,.and the like), (1@ carggﬁ% 1<gz lé%vggg 1 h
ha@in%&y?%g%?%agﬁgf i- (S?t'r -h'aloélélrzm-Cl_6>{J 1o glkyl suc%yas sHen a8

cHistorré i caicrtorometsy; trifbrofsethike b2, 2-trifluoroethyl etc., and
the 1ike) cGLYaa%9:1 (20) amidino, (21) imino, 15 (22) amino, (23)

m amino, e

mang-lower alkylamino (e. ono-C1_6 alkylamino such as _ _
3318 Tokst ﬁ%g elﬁ%,a g#ggylé(ran'iﬁé,' is%opr}%pylé]{:ﬁin&r bﬁfﬁa}rlr%%%ggt%ﬁ C1-s

roarrl el likels (223 dittdweerdkyidmingi(ehg S erethg bk HaiHersqEls Bay 1 -
20 dimethylamine disthytanaine, diprepyamingxdisopropylamino,
dibl{tglamino, N-ethyl-N-methylamino etc., and the like), (25) 3- to
6-themb&Fed cyclic amino optionally containing, besides a carbon atom
antPéne antrdgen,atom, 1 to 3 hetero atoms selected from a nitrogen

atqpy pn;exygen atom and a

15

20

25

30

35

(22) amino,

(23) mono-lower alkylamino {(e.g., mono-Ci-g alkylamino such as
methylamino, ethylamino, propylamino, isopropylamino,
butylamino etc., and the 1like),

(24) di-lower alkylamino (e.g., di-Ci-¢ alkylamino such as
dimethylamino, diethylamino, dipropylamino, diisopropylamino,
dibutylamino, N-ethyl-N-methylamino etc., and the like),

(25) 3- to 6-membered cyclic amino optionally containing,
besides a carbon atom and one nitrogen atom, 1 to 3 hetero
atoms selected from a nitrogen atom, an oxygen atom and a
sulfur atom, which optionally has substituent(s) (e.g., 3- to
6-membered cyclic amino optionally containing, besides a
carbon atom and one nitrogen atom, 1 to 3 hetero atoms

selected from a nitrogen atom, an oxygen atom and a sulfur
atom, which optionally has 1 to 5 substituents selected from a
halogen atom, nitro, cyano, hydroxy, optionally halogenated C;-s
alkyl, optionally halogenated Ci-¢ alkoxy, amino, mono-Ci-g
alkylamino, di-Ci-¢ alkylamino, carboxy, Ci.s alkyl-carbonyl, Ci-¢
alkoxy-carbonyl, carbamoyl, mono-Ci;.¢ alkyl-carbamoyl, di-Ci
alkyl-carbamoyl, Cg-1p aryl-carbamoyl, Ce-10 aryl, Ce-10 aryloxy,

optionally halogenated Cj-¢ alkyl-carbonylamino, oxc and the
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25 sulfur atom, which optionally has substituent(s) (e.g., 3- to
6-membered cyclic amino optionally containing, besides a carbon atom
and one nitrogen atom, 1 to 3 hetero atoms selected from a nitrogen
atom, an oxygen atom and a sulfur atom, which optionally has 1 to 5
substituents selected from a 30 halogen atom, nitrq, cyano, hydrox

optigfiHily REICYERED C 1267 Sk SptiBAgHy FHidgenBied &1 6 lkoxy,

amino; ahonpiC lpBraiydminoi de-i1 v8 alkparrndy tarboxyga2el 6dinyl,
a:Ex}@%qrMh Q&;&l@i@%p%@ﬂg&{&&mé@yﬁ mang; pyridyl,
alkyl-

carbamoyl, di-C1_6 alkyl-carbamayl, C6 10 aryl-carbamoyl, C6_10
aryl RS20 AK ox§,‘§8%bﬁéﬁz§1ﬁfﬁé%a%ﬂ%ﬁyé%mmlé&%éﬁe

soxoiL&nd the 17 like; for example, aziridinyl, azetidinyl, pyrrolidinyl,

Pyrelinyd, Ry olyluinidazolyl, pyrazolyl, imidazalidinyl, pineridy,
morpholinyl; dihydropyridyl, tetrahydropyridyl, piperazin

l,

NIREMASRRIAZHY, REGASIBRIRARYE AR thRPS [RS), {?6}* htkylenedioxy
(e@7 Chyiasgenedioxy such as methylenedioxy, ethylenedioxy etc.,
an%gﬂe Iik%)r (27) hydroxy, (28) nitro, io (29) cyano, (30) mercapto, (31)
sulfo, * (32) sulfino, (33) phosphono, is (34) sulfamoyl, (35) mono-lower
105|KkA8UIfGHRRA {e.g., mono-C1_6 alkylsulfamoyl such as

N-methytsultamey], N-ethylsulfamoyl, N- propylsulfamoyl,

N-isgpro Ifamoyl, N-butylsulfamoyl etc., and the like), 20 (36) di-lower

alkgsﬁ%%lfg%io%lf (e.g., di-C1_6 alkylsulfamoyl such as

N,KEdimewyisnFamoyl, N,N-diethylsulfamoyl, N,N- dipropylsulfamoyl,

N, hsdibyisyttesneyl etc., and the like), (37) lower alkylthio (e.g., Cl-6

Halkegjg{’SiOSSL%Pagg 3%Egthylthio,

(35) mono-lower alkylsulfamoyl (e.g., mono-Ci¢ alkylsulfamoyl
such as N-methylsulfamoyl, N-~ethylsulfamoyl, N-
propylsulfamoyl, N-isopropylsulfamoyl, N-butylsulfamoyl etc.,
and the like),

20 (36) di-lower alkylsulfamoyl (e.g., di-Ci_s alkylsulfamoyl such
as N,N-dimethylsulfamoyl, N,N-diethylsulfamoyl, N,N-
dipropylsulfamoyl, N,N-dibutylsulfamoyl etc., and the like),
(37) lower alkylthio (e.g., Ci-¢ alkylthio such as methylthio,
ethylthio, propylthio, isopropylthio, butylthio, sec-

25 butylthio, tert-butylthio etc., and the like),

(38) arylthio (e.g., Ce-10 arylthio such as phenyithio,
naphthylthio etc., and the like),

(39) lower alkylsulfinyl (e.g., Ci-g alkylsulfinyl such as
methylsulfinyl, ethylsulfinyl, propylsulfinyl, butylsulfinyl

30 etc., and the like),

(40) arylsulfinyl (e.g., Ce¢1p arylsulfinyl such as
phenylsulfinyl, naphthylsulfinyl etc., and the like),

(41) lower alkylsulfonyl {(e.g., Ci-s alkylsulfonyl such as
methylsulfonyl, ethylsulfonyl, propylsulfonyl, butylsulfonyl

35 etc., and the like),
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ethylthio, propylthio, isopropylthio, butylthio, sec 25 butylthio, tert-butylthio
etc., and the like), (38) arylthio (e.g., C6_10 arylthio such as phenylthio,
naphthylthio etc., and the like), (39) lower alkylsulfinyl (e.g., C1_6
alkylsulfinyl such as methylsulfinyl, ethylsulfinyl, propylsulfinyl,

butylsulfinyl, 30.etc., and the like), (40) arylsulfinyl (e.qg., C6 10 arylsulfinyl
su{:){w%saéﬁéﬁ%s%?ﬁ@l,i%b%thyl%ﬁ(lﬁnélré’%iciug?g?ég ﬁi%% @ﬁ) Io{ver ’
alrpsuioRYL feny 1 1nsraikPisLafobip RYENCAS -methgistiifonyike) and the
etm%hﬁl&&?/l,u@@pygwﬁgnyh%y&%fmﬁ %E}&ﬁr%f: aeslu@l ﬁ}%”:(ﬁ)atl:.&&é%):lic
aryisulion e.d., aryisulto suc S ienyisulionyi,
R T S R T e R o 5.
s"heterbeyetie yroups of thevhetaforyetie gerdepioptiohadly awing
substitugat(s) omay hawe dita.ens Preferably d-to. 3 aubstityuents selected, ¢

from the aforementioned substituents, at substitutable iglsition(s of the
i

hetBFo i gralip- WHEPHR nUB8r bF th& SliRetitGentsis T8O metacs 1s
edotprsobstitent maythe tivs sanveor diFdgrd. od26ime The teridassdin
th@wgg?nt specification "amino optionally having substituent(s)" means
amino optionally having, as substituent, 1 or 2, the same or different

groups s@’i‘&t&ﬁ%ﬁfﬁ‘?&r eRam5iePHife §fdrethERtidHEa HYRiIroéBMssh
grop‘pi@;mtéﬂtiallyuhmlmg substitliert(s) | saridrihergroapsnis r@@_’ttﬂdmﬁly _
examples of the, substiyentthat the. "Bydrgcarbon, 959”81%@%2‘4’& paving

substituént(s)" may have and the like. Preferable exampies of the

sUbBHEGE At e 'ErRind*3HEY S hatBSneRRIER B8RS ophibfahgaron
hayiogsulistitveal(3y; Gevlagasyloptionaihthaying subistitue ndt)yard the
1suk§eé&§be 20 wbstityent hatthe "G1L.6 alidy and, (66,30 avyl NAY. rpon

ave, those similar to the substituents that the aforementioned
"hgaﬁﬁﬁaﬁﬁﬁﬁﬁﬂﬂﬁ%ynﬁﬁﬁﬁﬁﬁé%H@%E&ﬁfent(S)” may have and the like.

Preferable examples of the substituent that the “amino” may
have include Ci_¢ alkyl optionally having substituent(s), Ce-19
aryl optionally having substituent(s) and the like. As the

20 substituent that the “Ci¢ alkyl” and “Ce-19 aryl” may have,
those similar to the substituents that the aforementioned
“hydrocarbon group” may have are used.

The term used in the present specification “hydroxy
optionally having a substituent” means (1) hydroxy or (2)

25 hydroxy having, instead of the hydrogen atom of hydroxy, one
group selected from, for example, the aforementioned
“hydrocarbon group optionally having substituent(s)”, the
groups recited as examples of the substituent that the

“hydrocarbon group optionally having substituent (s)” may have

30

35

and the like. As the “hydroxy optionally having a substituent”,
for example, hydroxy, Ci.¢ alkoxy optionally having
substituent (s), Cs-¢ alkenyloxy optionally having substituent(s),
Cs-s alkynyloxy optionally having substituent(s), Cs_g
cycloalkyloxy optionally having substituent(s), Ce-14 aryloxy

optionally having substituent(s) and the like can be mentioned.
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The term used in the present specification "hydroxy optionally having a
substituent” means (1) hydroxy or (2) 25 hydroxy having, instead of the
hydrogen atom of hydroxy, one group selected from, for example, the
aforementioned "hydrocarbon group optionally having substituent(s)", the
groups recited as examples of the substituent that the "hydrocarbon

IO GptiGHafy haWing Sbhstitten RS IRy RS0 akd RS KR, As the
"hyalvexy optionadly, having arsubstituent'j oforléxampie, ngy drdxyt Glhieht (s)

a”éﬁé}’&%ioﬂa}l@.haz![én%%l%%EB%EK&&@ZQ%@k%'w_%pgwéﬂg'ha\‘iﬁg_s
substituent(s), C2_6 alkynylox optlonalllégavmg substituent(s), C3_6

CPHEERYIGRY optiohaty ARy sUbStituefes), 06 128 HIIoREY35 Bistiortatiy
s havipysubstitaeni(s)yandthes ke tanilbe mentinaesuck® Preferredtaret the
h 6 X ' Vi ubstituent(s), C6-14 aryloxy
oé%%%ﬁ@%@%%gj tilggj%%%?s%%%d%u ike %%tg tﬁé sgu tfg;tﬁuerslater that the
"dP 9 &lkoxy", "C2-6 alkenyloxy", "C2_6 alkynyloxy", "C3-6
cycloalkyimey/"waith "G d 4 b anpntoxyr4vaythayesdhosessimilartadheapto

substituen th%t the aforem g%ggggépydrocarboqpr%tég“cgne%hgye(a}r)e

use ][816% The tern used in t epresentmsepaencslfic(ation "mercapto

10opHSITEIR RabGL-a BubStitieRe MéahRe 1) YAERSENAGPR)E MeFeaple: one
hayiBgpinsieadieidherdydrogen atemafdnereaptos argngroupnsalected
T
theit v s hrirbEarbGiF greaprdstiordlythavisigPstibsierht(E)2maphave
15 apd-bexlig A toegneprapiaantionally: Agvinga« subshiuent” iy nhave
SIS e, 1.8 i sptonal ey sEten ). 2.0
haikg tstibstituentfr GXa@pyeloalieftiptoptichall\phiviHgh20 optionally
substitugntish £ orlAanithio eptionaliehaving substituantfs)y angktheylike
Casnuggtrggggg@?g)' ,Prgg_esrrgglgggyT’?ﬁg%pg)éﬁjéhGally having
substituent (s), Cs.¢ cycloalkylthio optionally having
20 substituent(s), Ce-14 arylthio optionally having substituent (s)
and the like can be mentioned. Preferred are mercapto, Ci-s
alkylthio opticnally having substituent(s), Ce-14 arylthio
optionally having substituent(s) and the like. As the
substituent that the “Ci-g alkylthio”, “C,.¢ alkenylthio”, “Cy6
25 alkynylthio”, “Cs_¢ cycloalkylthio” and “Cg.14 arylthio” may have,
those similar to the substituents that the aforementioned
“hydrocarbon group” may have are used.
As the “lower alkyl” of the term “lower alkyl optionally
having substituent (s)” used in the present specification, for
30 example, Ci-g alkyl such as methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl etc., and the like can
be mentiocned. The “lower alkyl” may have, as the substituent,
for example, 1 to 3 substituents that the aforementioned

“hydrocarbon group” may have, and the like.

35 [0028]
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alkylthio optionally having substituent(s), C6_14 arylthio optionally having
substituent(s) and the like. As the substituent that the "C1_6 alkylthio",
"C2_6 alkenylthio", "C2-6 25 alkynylthio", "C3_6 cycloalkylthio" and
"C6_14 arylthio" may have, those similar to the substituents that the
aforementioned "hydrocarbon group” may have are used, As the "lower

alkyl" of tHE &R TOREPBRI SRRShAIRFFAVATg Subdtftunbi) BSRERR g ouP
presenbspédificationnfors B example (€1, Galkyd suchiasméthyhasthyd,

PraRys ISQRIoRY styutvwéQng;yloa@gMﬂ;eﬁtaw% efcs @nd the like can 5

be mentioned. The "lower alk i,-/ have, as the substituent, for
¥

ex}éﬁifﬁéoﬁyt%l%%%%‘ﬁ‘ﬁﬁeﬁ%tﬂﬁiacﬁ rETRARMRE hyaRodsron
group" mayrbaveaand thetika 35 §G028E20Hpdhecafdsementioméd of the

foregas, R i hvdigsaihen ioup, optionaly adng skbaliuenl(ed, w
amind optlonal y having substituent(s), hydroxy optionally havin
subsfittieitt d’]fléyl%ettf?oﬁycl@gﬁoéﬂ)’ﬁénoﬂ%ﬂﬂ/ ﬁévfﬁ@tgﬁﬁstlt%@m%s) Bropyl,

Pretespblgexastples @fnt@etﬂydlrmayboag}t@upi of¢he. hydrecarkenyl such
group 9 tiopally havin stityept(s)” for,J ncjude alk I(e
aIkyTpsucﬂO;s rr%/ethyl elqt%ﬂ%%proypy{%I ;)Ssopcr%p %c Jgan% t'he}6 fke)glal éﬁg such
1(e @S, €2hpatkenyFsuchnds thifyllétes)ang Yré dkeyyalkimyb fe.o-: €2 6
alkwwi&&mtaﬁp @%@ﬁhﬁ@y@&@mﬂﬁ)ike}@weaWJ (egr163=htyl,
cycloa | suc as c ro. yclobu l,.C clope tyl, cycl hex I and
the fike), aryV d.q°, J%% a%/ suéh asyg;ler%/l etc 86ah‘ld t%gf[)ke‘)1 hdthé "™
I|k@.tl\7|oreap’réfé|*aﬁbléle‘5@)mp¥é% thelubitkglkyl Yexs, ParEaIRpILSusH Pl es
meﬂ?&hﬁby%@;ﬁggaﬂé ) EhFJiIlglf}rlaékenyh(ﬁlgascﬁeér@ikenytaycnheasC. , and
V|n et nd t ike), cycloalkyl (e.g., ycIo kyI suc n
Tyc opr(c:)lp)t;l1 Zetca I?e) rfheér?yf an%( e alkﬁnyi eny‘l" and
"alkmlll'@uoakylkb@ﬁdy’érwe ntay héve, wpleaéalmpﬂe SMEd 52 preferapRroPy L
1 tai; fromrhecsubstituents thahed theaferementionedrydecgrbon

group ma lh,ave (Rrefer%bly, ¥

cycloalkyl” and “aryl” may have, for
example, 1 to 5, preferably 1 to 3, from the substituents that

20 the aforementioned “hydrocarbon group” may have (preferably, a
halogen atom such as chlorine, fluorine etc.; Ci;-¢ alkoxy such
as methoxy, ethoxy etc.; hydroxy; and the like), and the like.
[0029]

As the substituent of the “amino optionally having

25 substituent(s)” for R', preferably, for example, 1 or 2 from
lower alkyl optionally having substituent(s), aryl optionally
having substituent(s) and the like are used, and particularly,
one from lower alkyl optiocnally having substituent(s) and the
like is used. The “lower alkyl” optionally has, for example, 1

30 to 3 from the substituents that the aforementioned
“hydrocarbon group” optionally has and the like. Examples of
the “aryl” include Ce1p aryl such as phenyl etc., and the like
are used. The “aryl” optionally has, for example, 1 to 5,

preferably 1 to 3, from the substituents that the

35 aforementioned “hydrocarbon group” optionally has (preferably,
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halogen atom such as chlorine, fluorine etc.; C1_6 alkoxy such as
methoxy, ethoxy etc.; hydroxy; and the like), and the like. [00291 As the
substituent of the "amino optionally having 25 substituent(s)" for R1,
preferably, for example, 1 or 2 from lower alkyl optionally having

substit entQ([% agg1 tlonallg hf\vm substltl.ient(s) and the like are(used

afd Pa Pgu riF 1’h%’m% wer ﬁﬁy%phonaﬁyhavmg SubstitteRtSP &HdS <h
thes like tisersed. stie Xpvercalkyroptibrallyi has; foFexapisie, 4f 30 3amino

e@ttb&eqwlwaemﬁ&hehme@&m&e@mneg ‘hydeoearhon grosRino (e.g.,
optlonal has and the like. Examples of the "aryl" include C6_13 aryl
AP RE Y GBS AU e fik BRG LR Tha > Fopushall Has, J8F™

5exearane hwﬁqxpraecabdyel ic Be fromdhe-subistduenisstlkatkiheadsno (e.g.,
aff&é%’?i‘ﬁ‘é&%?ﬂ%j @@{9@5@% gr%yepypg}mly @@%ﬁerﬁfmmym@l a

halogen atom such as fluorine, chlorine etc.: C1 6 alkoxy such as

MO BtRB Ky (RS &I HETKBY ESARTIBE Bthearior bpihalg: N~

hatihg substitiari(s)' neludel Go:xd Olakdamind (etg:, Jdhkenylamino and

th ‘;6(?8 ptlonally having 1 to 3 C1-6 alkoxy 5 (e.g., methoxy and the

like), mono- or di-C1 6a|kylam|no%a .g., meth Iamlno ethylamino,

10propylamfis ie6pRasyIaHaRBL SSUEY rhitso, YeH Baﬁﬂaﬁﬁﬁéoaﬁﬁe%)ﬂéﬁﬁﬁg a
dietydaminenh« etbyl-N-meibylaminganskine tike) anddke like.d0D30¢t10xy,
Pref rable example les of thoe "h droxy nal [ sti t" for
R |§1lc ude ﬁygl%xy, c1-6al ﬁ%%iy’?é g%%%t%%?%t%%,%gpg%g
isGRoBUE. tERIoRY & thé kel optibndy havikgreuisstituépt@), C2-6

alkeryloxy(e=g4 \tnmylcmykamddbeﬂ&f@n@tlom;lh;hbavmgssubeemm@) Cocs
ylox (e yloxy an eI| €) option :lLI aMN9y 5y in
B Ca b T B o naing

cyc oxy e.g., cyc opropy oxy, cyclobutyloxy,

cyRIBpEy IRy, @bloﬁewl@)(?lﬂﬂjlﬁ?@ﬁﬁe) Gptionalf¥RagrigPPY1oxy,
S@%ltwmﬁé%&@l%?&wewr{e}goppﬁr@@lmmwye)aami@nanmke)

h%¥”1 §H§ Ptu%h% %andtgggk dent (s), Ce14 aryloxy (e.g., phenoxy
and the like) optionally having substituent(s) and the like,

20 particularly, Ci¢ alkoxy (e.g., methoxy, tert-butoxy and the
like) optionally having substituent(s), C,-¢ alkenyloxy (e.g.,
vinyloxy and the like) optionally having substituent(s), Ci
cycloalkyloxy (e.g., cyclopropyloxy and the like) opticnally
having substituent(s) and the like can be mentioned. The “Ci¢

25 alkoxy”, “Czﬁ-alkenyloxy”, “Cy-¢ alkynyloxy”, “Csi_¢
cycloalkyloxy” and “Cg-14 aryloxy” optionally have, for example,
1 to 5, preferably 1 to 3, from the substituents that the
aforementioned “hydrocarbon group” optionally has (preferably,
a halogen atom such as chlorine, fluorine etc.; Cj.¢ alkoxy such

30 as methoxy, ethoxy etc.; and the like) and the like.

[0031]

Preferable examples of the “heterocyclic group” of the
“heterocyclic group optionally having substituent(s)” for R!
include a 5- or 6-membered heterocyclic group containing,

35 besides a carbon atom, 1 to 3 heteroc atoms selected from a
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20 particularly, C1_6 alkoxy (e.g., methoxy, tert-butoxy and the like)
optionally having substituent(s), C2_6 alkenyloxy (e.g., vinyloxy and the
like) optionally having substituent(s), C3_6 cycloalkyloxy (e.qg.,
cyclopropyloxy and the like) optionally having substituent(s) and the like
can be mentioned. The "C1 6 25C alkcg%% "Cz-ﬁflkeméloxy", %Zt e
aRyhRSG, *EF 6 StIBENTTOXY “&hd *T6-14%3ryioxy “optionafly have, Tor <
exanpldldaid B, pfeferablmb e 3, fronttheosuBstittierts tHanthe 2- or 4-
afprementiangd "hydrocarbon garoup'-optiarally, hasdpreterabhy, az-, 3- or
halogen atom such as chlorine, fluorine etc.; C1 6 alkoxy such 30 s ...
mEtROKY "éthoky éc.;And e FRET ahdthre EPTO03 I Preferaliie >~ henyts
examples of thepheterptyclie group” bithé, "peteracyeiic glowmy vptiotiallyl ,
hayvipg, supstituent(sy, forR 1, {acludesa 5 of L-ogmbesed hateragydlic.ng
group containing, 35 besides a carbon atom, 1 to 3 hetero atoms selected
froFa l2BnifioldrPalti - ARt ge R Htbht Ah a SURFG? 18AP Bhd fdfiReered
Specificadly - tamexampie;, bet2rarcggirrolicinyl 2tcord- inpigaizdyinyfr2t, e
on4pyrazolidinyl, piperiding, 9= 3 or pieetdyl. Ls.0n2pinerazinyl.
morpholinyl, 2- or 3-th|en}‘/l, S 2-, 3- or 4-pyridyl, 2- or 3-furyl, pyrazinyl,

D PR 3 yricig, ByAANsHRA LS. G569t SIS IFTRE the
likeuean e erentioredokrariculatyupreferallyo gemembeare@ . g., chlorine,
nitrogen-cantaining heterocyclic. gro g., pyridyl li
R R (D D, CBPNAIE e
"hetéRoy fic grotiPsistidRaly habiid osibsitlets)arst ReSnthlf a
halegeryalem e oshloring, g fluotne, anckthe/likely Chréativl (eugh as
methyl, ethyl and the .like), C1_6 alkaoxy (e.g,,,methoxy, et and the
s B S e
beifAa8xycarbonyl etc., and the like) and the like. [0032] R1 is preferably,

for exampPe,i(_é) gge_ﬁe&lgyhgptigeallygxaapm,sub$titmlleg1t(asj)k9ii]) GBtbonally
CX%&??%X'QB%QQ?@XéE?@@Q, (11} Cs-¢ cycloalkyl optionally having

substituent(s), (iii) Cs-¢ alkenyl optionally having
substituent(s), (iv) Ci-s alkoxy optionally having
substituent(s) or the like. These groups cptionally have, as
substituents, for example, 1 to 5 from the substituents that
the aforementioned “hydrocarbon group” optionally has and the
like. As RY, particularly, Ci-¢ alkyl, Cs_¢ cycloalkyl or Ci_¢
alkoxy is preferable. Particularly, Cis alkyl (e.g., methyl,
ethyl) is more preferable, and methyl is most preferable.
[0033]

In the aforementioned formulas, R? is a hydrogen atom or
a hydrocarbon group optiocnally having substituent(s).

Preferable examples of the “hydrocarbon group” of the
“hydrocarbon group optionally having substituent(s)” for R?
include alkyl (e.g., Ci-g alkyl such as methyl, ethyl, propyl,
isopropyl etc., and the like), alkenyl (e.g., C;-¢ alkenyl such
as vinyl etc., and the like), alkynyl (e.g., C, alkynyl such
as ethynyl etc., and the 1like), cycloalkyl (e.g., Cs-s
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substituent(s), (iii) C2_6 alkenyl optionally having 20 substituent(s), (iv)
C1-6 alkoxy optionally having substituent(s) or the like. These groups
optionally have, as substituents, for example, 1 to 5 from the substituents
that the aforementioned "hydrocarbon group” optionally has and the like.

As R1, particularly, C1_6 alkyl, C3_6 cycloalkyl or C1 6 25 alkox‘?/giﬁsé
rable,

DISYETEAte: KPhrfEGIRArRS (Y 6 ARGy, PIEHT efhyT) FEFABPE B
any oiefykis neast.preferalilee [D0B3] Indheg aféeementionedforhutasihiR2s

is 2, bydrogen atom,ar 13 bygreearbon; graup eptionally RawRth r1y alkyl
substituent(s). 30 Preferable examﬁlgys of the "hydrocarbon_group” of the

"hif&ir§carionsgPolfs bptitialRPhaGiny substiuertis): foPR Fdiuderdtkyl - 9- -
5(emy-; Larblalkykbsueh gshereihyktethyl, prdpyheisbiropybett.raadlthee .  The

like), yl {e. b al :;“_}Jf)n as.yj ad_the N kynyl
(e.é}% ;’_% allgy%ﬁ%%%h' 35kd zlgé%thyny'l etc\g%%!}dggﬁ(g %Ee)}b(f/cllé% f;/ll ge.gf,
, Lrom

C3P5 193 N0 8iVF suERBSEFERTopYI, &y chob ity F ' &rABpEntyI £O

cygiehexyaict and the like) rap/l {E o tlibasd sushiascphenyl eteyp”

and the like) and the like, barticularly alkyl (e.g., 6_alkyl such.as. .

R Bt b e P T g & g et U S or e
10th&likel i T likeCThea TERGH" Safte A" MaRGRTpN, 'iersaikglGrid and the

"arylkeoptioaly bavexéor example, 1 to 5, preferably 1 to 3, from the

substituents that the aforementioned "hydrocarpon group” optionally ha
(preferably’ ﬁa’laloagegﬁ’ GSES%egu%%Oaﬁns 8ﬁlo§ilr"16e,a}£}? hiorlo (Laé é?&?qéf_%% klc?xgy
SuBEbas FiesToxis ethexy eaée zaitd the Mike) aidfisefikeY AS Rydzpgen atom

hysirogen atory of Gibalkyl optipnaty handBgysubstituentés) istpreferable,
mare preferably a hydrogen atom or C1_6 alkyl, particularly preferably a
15hy598§é?1 atom. is [0034] In the aforementioned formulas, R3 is a

hydrogenTatorea affalerjesnaiomed HpdroekrBoniyroup aptoledyeRadrgn, a

halogen atom, a hydrocarbon group optionally having
substituent (s), amino optionally having substituent(s),
hydroxy optionally having a substituent or mercapto optionally
20 having a substituent.
As the “halogen atom” for R®, fluorine, chlorine or
bromine is preferable.
[0035]
Preferable examples of the “hydrocarbon group” of the
25 “hydrocarbon group optionally having substituent(s)” for R®
include alkyl (e.g., Ci-¢ alkyl such as methyl, ethyl, propyl,
isopropyl etc., and the like), alkenyl (e.g., Cz-¢ alkenyl such
as vinyl etc., and the like), alkynyl (e.g., Cy. alkynyl such
as ethynyl etc., and the like), cycloalkyl (e.g., Css
30 cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl etc., and the like), aryl (e.g., Ce14 aryl such as
phenyl etc., and -the like) and the like, particularly alkyl
(e.g., Ci-¢ alkyl such as methyl etc., and the like), alkenyl
(e.g., Cse alkenyl such as vinyl etc., and the like) and the
35 like. The “alkyl”, “alkenyl”, “alkynyl”, “cycloalkyl” and
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substituent(s), amino optionally having substituent(s), hydroxy optionally
having a substituent or mercapto optionally 20 having a substituent. As
the "halogen atom" for R3, fluorine, chlorine or bromine is preferable.
[0035] Preferable examples of the "hydrocarbon group” of the 25
"hydrocarbon group optionally having substituent(s)" for R3 include alkyl
(€'gr:C1_ BRI aBanethyl o&tHEBIS, Isditopyl BieTarrthe T to 3.
I(i@o%lgiryl :fskgstlﬁ%é@ﬂ(%ﬁéﬁuﬁi’b asrvinthete 1 ansithe ke ) alkypoyl
e.d., 6 alkynyl such as ethynyl etc.,.and the like), cycloalkyl (e.qg.,
Cg%guéb C;O/éaltcﬁfﬁéllzldcﬁl%% gfc%%%oepy%,l Syclobutyl, ci/clc))/pentyI?/ (€9
cyidoR&Ryl etc., and the like), aryl (e.g., C6_14 aryl such as phenyl etc.,
5anci r'][hle like). %fa%'l@agﬁ(m@:%y alleyls (@9t Elebalkyl shehasmino
methyl etc., and the like), alkenyl (e.g. 6 alkenyl such as vinyl gt
aE tHE MRS AndFthd s g[i‘&%? {)’éu'e(éﬁ%ﬁ)ciimgﬁy?, %ﬂg;ﬂrlfﬁ(? 'S%:y%%a k%ﬁom
anicbv@4 "aiiy bptiphaflydiave  Hev exansples 1ito1snpreferabiyl tors; 1fm Ly
thg subsiituents thaldhe @forementienad KBydracarbem greypoaptionay
has andthe like. [0036] 5 Preferable examples of ;Che ubstijt %nt (11‘ e
"ahfiT optibiaI§HaiAG SubSRTARE ST 5% %ﬁ%luf:lse? 1a(51r42 rfom’ lower
10alkyl=optiemallyt haing' sulbstiterityd)” arplcdpdienglys kdking swiestiteemeihyl,
and {he like, paticulady ane.fromlowear, alkybgptignallyfavingy1, tert-
substituent(s) and the like. io Examples of the "lower alkyl" inclfge Cl.6
alkAtStcIRaE mhBthyit Ghy P itobyf i%bﬁ?cipyir,kb%tyll,?ggﬁﬁ/},kgec-bo yironally

teHa butyland Haetike, andtt<|51e3_liIfer.oﬁhefih)vsebaﬂ@ﬂfu@pti@naﬂythah,efor
e%@'&nénﬁ%&é%‘%d%%@ﬁ% f@%&th%ﬁQE%MiQ@. Examples of

t
"hydroc\grbon”gr_oup" optionally has. Examples of 15 the "ary!" include
15CEPE0 HRPVALcH BS e s anBthelike Shd SRR TREYaI® optidhalf e

hashéornexamplehd tebyl” optionally has, for example, 1 to 5,
preferably 1 to 3, from the substituents that the
aforementioned “hydrocarbon group” optionally has (preferably,
a halogen atom such as fluorine, chlorine etc.; Cy,.¢ alkoxy such

20 as methoxy, ethoxy etc.; and the like). General examples of

”

the “amino optionally having substituent(s)” include Ce-10
arylamino (e.g., phenylamino and the like) optionally having 1
to 3 Cj;-g alkoxy (e.g., methoxy and the like), mono- or di-Ci-g
alkylamino (e.g., methylamino, ethylamino, propylamino,

25 isopropylamino, butylamino, tert-butylamino, dimethylamino,
diethylamino, N-ethyl-N-methylamino and the like) and the like.
[0037]

Preferable examples of the “hydroxy optionally having a
substituent” for R® include hydroxy, Ci-¢ alkoxy (e.g., methoxy,

30 ethoxy, propoxy, isopropoxy and the like) optionally having
substituent (s), Cy-¢ alkenyloxy (e.g., vinyloxy and the like)
optionally having substituent(s), Cz¢ alkynyloxy (e.g.,
ethynyloxy and the like) optionally having substituent(s), Cs-e
cycloalkyloxy (e.g., cyclopropyloxy, cyclobutyloxy,

35 cyclopentyloxy, cyclohexyloxy and the like) optionally having
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preferably 1 to 3, from the substituents that the aforementioned
"hydrocarbon group” optionally has (preferably, a halogen atom such as
fluorine, chlorine etc.; C1_6 alkoxy such 20 as methoxy, ethoxy etc.; and
the like). General examples of the "amino optionally having
substituent(s)" include C6_10 arylamino (e.g., phenylamino and the like)
optiIAlly REVING - 16 81€ Ry Aoy fe 8, mtRBRY it the fiRe ) iBho-
olgit CdnHl Bkylaraing @igstmethylaminoaethylaenihokeropylamino, 25y,
isppropylamino, butylamine, tert-b laming, ;
it g%n%ho?Nge#%ﬁ?@mg%ﬁgéh?%%{ﬁd héqﬁf%q% P henatty
PrTEialSleSSRABIES BF {158 hGetroxs BptRIRAIIPhIvindP A BBt RIsht* S
s R3imeludephydroxy a6 allsoxybe i methoxy, 30 ethexy,ipropote “Ci-s

isopropoxy apd the like) o t(i)(;(nallyh vin ' S) 3_6alkenyloxy
(e?gg.%é/)}l(ﬁ’ylbxy%ﬁ?j ﬁ% T‘l)%? optidnal f_ﬁa%%%pgg%{s}%{]uént(%)z,_&Z 6

alkyHeRYHELG2 YEAAYI0%s-and 1Y fkE] oppibHg HaviRg SubdtittieRtEyPL e
C3-6 sysloghkyionsfa.g. 1cudopromaeny reyclobmiyloxye8ss that the
R e D NI Sy
10havihg sedenitasat(sFand the d ggameuldriyoriaroRy CCl-6akxy 8. such
methexyand fhedike).gptianally having substiéyent(s).<66-14 rsyloxy
(e.q. 5 gtﬁanoxy an(ﬂ tlllwe 5 like) optionall!y"having substituept'('s) and the like.
T 26 alkoxy", "C2_6 alkenyloxy", "C2-6 alkynyloxy", "C3-6
cycloalky®xgt arrblE6erampyioxyd Dptionaljraee for eXampre; 11 toaying a
preferabbe1dpc3, from the substiuenisrhalibe eforementioned (e.g.,
TS S e R
thedikepambilthe: ke nfD 088} Rricferaliié Dxarfiple s bk ey Litdreapto 9- -
ODQQHfﬂyﬂl%Viaﬂé Substituent'sfor R3 dnglyde-mergaptn £ 11 Galkylhip .
(®Gry o ametyithig, ethylthio, RIaRIto, IspRreRYIR AndPE My having
substituent (s), Ci-¢ cycloalkylthio (e.g., cyclopropylthio,

20 cyclobutylthio, cyclopentylthio, cyclohexylthio and the like)
optionally having substituent(s), Ce-14 arylthio (e.g.,
phenylthio and the like) optionally having substituent(s) and
the like. Specific examples include mercapto, Ci alkylthio
(e.g., methylthio and the like) optionally having

25 substituent(s), Ce-14 arylthio (e.g., phenylthio and the like)
optionally having substituent(s) and the like. The “Ci¢
alkylthio”, “Cz-s alkenylthio”, “Ci-e alkynylthio”, “Cs.¢
cycloalkylthio” and “Cg-14 arylthio” may have, for example, 1 to
5, preferably 1 to 3, from the substituents that the

30 aforementioned “hydrocarbon group” may have (preferably, a
halogen atom such as chlorine, fluorine etc.; Ci¢ alkoxy such
as methoxy, ethoxy etc.; and the like), and the like.

[0039]
R?® is preferably a hydrogen atom or C;¢ alkyl optionally

35 having substituent (s), more preferably, a hydrogen atom or Cie
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optionally having substituent(s), C2-6 alkenylthio (e.g., vinylthio and the
like) optionally having substituent(s), C2-6 alkynylthio (e.g., ethynylthio
and the like) optionally having substituent(s), C3-6 cycloalkylthio (e.g.,
cyclopropylthio, 20 cyclobutylthio, cyclopentylthio, cyclohexylthio and the
IikgzI optionally having substituent(s), C6_14 arylthio (e.g., phenylthio and
th Mégro@?&ﬁélﬁ%%% BGBE 1) EnGYIHERRE. &h8%ific examples
inghwigomercapto, C1-6 alkylthio (e.g., methylthio and the like) optionally

having 25 SUBSISN(S) CO-14 YN0 e s PENYINO SO kb e

optionally having substituent(s) and the like. "Cl_6 alkylthio", "C2-6

alkéRgItRR" 1 °C2 16 AIRATRARO S Wess-Bt &§RioEkylthio” and "C6-14 arylthio"
smay haveydofexasople; dcteebi peaferably b -tasHearthel sybstitusmts that

the 3Q aforementioned.” rocarbon "m e ly,

e A e e o L e a e
mbiseEathoRy Bt iRaRP HE TR |, vahd THedike st 38 PR3P reféFHES a
hyéifsegii?aatpgw rég\@;l;gwﬂswméiifﬂéaﬂcé )35khx|'zwm_§u&?§t|iwﬁm&)y rtlierang a

rereraply, a rogen atpm or - a .particula I ,.a

Eysd%oagﬁ a%rrlrell.’ [8 ﬁﬁangﬁ'ué) %?5r%?ﬁenﬁohgg%?milgg%%%%gg'y :

105-hrdmmbersd L iingmtivn alfthavimblsubsttirht 6P STAS e slibstRiEnt BE
the {'Bamembered ting: eptienally ; havingrsybstitent (s)r, orexamplesve-

halogen atom, a_hydrocarbon group, optionally having substituent(s),
arfi tjoodf%%eﬁ@%\}i%‘éesnﬁﬁst%eﬁﬁ% F%ﬁyal?oa}g)y%p |8%15ﬁ§ %%C?ﬁg a

subgaaldnt, mercapto optionally having a substituent, a to heterocyclic

group optianally-haying-sukstitient(s) @nd the 1like sandmentioned.
Ring A may have 1 or 2 of the above- mentioned substituents at

15subEHATEBRe pORHONERS. [0 11 FP8tEable examples of the "halogen

atom" inckdeferable examples of the “hydrocarbon group” of the
“hydrocarbon group optionally having substituent(s)” include
alkyl (e.g., Cij-¢ alkyl such as methyl, ethyl, propyl, isopropyl
etc., and the like), alkenyl (e.g., Cy-s alkenyl such as vinyl
20 etc., and the like), alkynyl (e.g., Cs.¢ alkynyl such as ethynyl
etc., and the like), cycloalkyl (e.g., Css cycloalkyl such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the
like), aryl (e.g., Ce-1a aryl such as phenyl etc., and the like)
and the like. Of these, preferable examples include alkyl
25 (e.g., Ci¢ alkyl such as methyl etc., and the like), alkenyl
(e.g., Cz¢ alkenyl such as vinyl etc., and the like) and the
like. The “alkyl”, “alkenyl”, “alkynyl”, “cycloalkyl” and
“aryl” may have, for example, 1 to 5, preferably 1 to 3,
substituents that the aforementioned “hydroccarbon group” may
30 have, and the like.
[0042]
Preferable examples of the “amino optionally having
substituent (s)” include amino, Ci-¢ alkylamino optionally having
substituent (s), Ce.10 arylamino optionally having substituent(s)

35 and the like. Of these, examples include amino, mono- or di-
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1s fluorine, chlorine and bromine. Preferable examples of the
"hydrocarbon group” of the "hydrocarbon group optionally having

substituent(s)" include alkyl (e.g., C1_6 alkyl such as methyl, ethyl,

propyl, isopropyl etc., and the Iike), alkenyl (e.g., C2_6 alkenyl such as

vinyl 20 etc., and the Ilke) alkyn g C2_6 alkynyl such as ethynyl

efei;afd ]fﬁéqfkje‘}ocyfﬁoﬁﬂqylfﬁé

& CycIGEYHTERUs p(ﬁﬂﬁéfﬂ)%ﬁﬁo’

cm@abu@ﬂy@a{oﬂentyﬂuewiﬁhﬂw ard theulikégearybe. gmeshgmaawho,
such, eR he“ et a’:&%é}i( rlfkﬁét%%iﬁwea&a{ tﬂ?éeﬂsﬁer
s nclu 8e aﬂky |2

examp

e.g., C1 6 alkyl such as methyl etc., ana)t he

liles)Y AReErR ((eegg czpeeawéﬁw%ﬁr&% g1 sike anefethice)Laka the
slikpaoldg "alkyl”, "alkenyl", "alkynyl", "cycloalkyl" and "aryl" may have, for

example 1t(%5 Qoiferab a\é%% t03 gug?tltu%r%tgt [%g @JBE%Tthk‘P%%g a
ke

hydrocar%on group™ may have, and the

Preferable

examplas o tHie "antiodptiordigiavifgs sﬁjo%‘ﬁﬁ}’erﬁ%s):‘? incliftié af¥ino,

Cé&a%}ylﬁ@s&@g&p%o nadlyJ1ayingy sthstituent(s)k &6 o8 ssylamintaving

optionally having substituen and the like. Of these, examples. .

in€] é‘)i/“llﬁf)l |E1§rfo%6r6d| g‘%@%ﬁlkﬁa%ﬁo (ed’ oxeythy ;Hmjltﬁbe, kel
1oe.thylamrr@1prolpmmmcﬁ,umjplr‘émﬁrﬁﬁﬁo Satylahine:epEButyiamino,

dimgtbylaming, sdiethylaming. N-sthybhameghylarming anddbedike): G8_1Q;

arylamin phenylamino and the like) and the lik 043]
P@gﬂa?ﬁé%g?ﬁﬁle(seofgt‘ﬂe Wf&ro&?oggf Aty ﬁ%vianog% a% %Bs?’fuent

includbdpgarodo G/L-6calkbsiyevg Sxae BTsky: hethieXse hrepbkynisopropaxynd

and.the likelaptignally having, sulstitueni(s), &?ez@o@%yemd%hée Gike)

vinyloxy and the like) io optlonall havm substitue ony
15(e‘§°t1é)tﬁ§?1§7i’6>3§ia‘é{ﬁ8?h8‘fﬁ%3 naﬁﬁ? avfrig Léu uent(gygj‘(%l %g

cyphﬂlbylﬂxg;d&gamt@mml_m@p aywfatoertyloXy; ec?élbp?éntyb@ » methoxy

Cy&lﬁf‘ea%oﬁﬂé‘ﬂ %li@aQQ@/O'ﬂéw}iﬂévmg)stituent {(s), Cg-14 aryloxy

20
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(e.g., phenoxy and the like) optionally having substituent (s)
and the like. The “Cj.s alkoxy”, “Cz-¢ alkenyloxy”, “Ca
alkynyloxy”, “Cs.¢ cycloalkyloxy” and “Ce-14 aryloxy” may have,
for example, 1 to 5, preferably 1 to 3, from the substituents
that the aforementioned “hydrocarbon group” may have
(preferably, a halogen atom such as chlorine, fluorine etc.;
Ci-¢ alkoxy such as methoxy, ethoxy etc.; and the like), and the
like.

[0044]

Preferable examples of the “mercapto optionally having a
substituent” include mercapto, Ci-¢ alkylthio (e.g., methylthio,
ethylthio, propylthio, isopropylthio and the like) optionally
having substituent(s), C;-¢ alkenylthio (e.g., vinylthioc and the
like) optionally having substituent(s), Cz-¢ alkynylthio (e.g.,
ethynylthio and the like) optionally having substituent(s), Cs-e
cycloalkylthio (e.g., cyclopropylthio, cyclobutylthio,
cyclopentylthio, cyclohexylthio and the like) optionally
having substituent(s), Ce-14 arylthio (e.g., phenylthio and the
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substituent(s), C6-14 aryloxy (e.g., phenoxy and the like) 15 optionally

having substituent(s) and the like- Of these, preferable examples include

hydroxy, C1_6 alkoxy (e.g., methoxy and the like) optionally having

substituent(s), C6_14 aryloxy (e.g., phenoxy and the like) optionally

havm substituent(s) and the like. The "C1-6 alkoxy", "C2-6 alkenyloxy",
OEIWRE}FO%}’ REHIE Sy R kyIoRS™ B "B A Gy IdxF m& theser

hmfﬁma@ianmkemmlaﬁ ipreferdblydrte 8L front the substitbents(¢hat the

afgrementioned, thydrocarben, gr&yplaﬂéyi%p\@a(ar@ée@mgt@a@gg% Co1a

atom such as chlorine, fluorine etc.; C1-6 alkaxy such as methoxy, ethoxy
etR=A e fiRef -anBiFBY 25T 1‘6642?%réfé?%bl&%&é?ﬁa&yoﬁ‘ﬁ%mg
5" neeticapto wptiotallyahavingea 1skbstitudnrt” Telydelmercaptd,, C1%G-6

alkyHhio. Ptﬁlé“etméth'oaﬁmy*ﬂ%ﬁ ylio, 'éﬁgﬂ%‘%ﬁ'@ﬁ?@ﬂ%m%%@ce 14
optionally so havm%%u%stltuen (s), C2 alkeny io (e.q., vinylthio and

thérﬁpcéybﬁtloﬁéﬁy ‘(ﬁng@iﬂbsﬁl’f&g‘ﬁt]@) G2 afkyRAtiGTaRY 1 to 3.
ethybylthiccasdibelikedroptianalty ha\zlr@fwbstdmrem@adc&ﬁdrocarbon

CycloakvIthio, (6,0, Y, QBE%%M cyclobutythio, cyglopentylthio ehlorine,

cyclohexylthlo and the Tike) optionally 3s having substituent(s), C6
109y kHRF (€19, S¥icery thie rnderE 283k} DPtRITAR hafirCsibsittent@)d the
arllgitdw Jikan@fthesei yareferable examples include mercapto, C1_6
alg I (e g., methylthio and the like) optionally having substituent(s),
ryIthlo (e.g., phenylthio and the like) optionally having 5
substltueﬁﬁ@faﬁéhh% ReETPRe *Cate iRy thipteTo2 Y6 L AfkeHirtG" of the
"Oﬁq&aﬂwﬁydim Y, gEsp Qyetaalkylthip rand ng6std sanythiat (@ay havel ude
Sfor egamdple 05?1% reJe t%g 1(t:o (C:%]' féom the substituents th e51des R
aforementlone% y roca on group 'lmagl have ?pre erélbllf/, alogen
at6ATBaeh aiscehlotink? icflbefinEetet W@ SalkehPSUERW® methbkggen atom,
ethaxy gfgeanct the dike)aapdithedike:dR04Bl the like. Specifically,

for example, 1-, 2- or 3-pyrrolidinyl, 2- or 4-imidazolinyl,
2-, 3- or 4-pyrazolidinyl, piperidino, 2-, 3- or 4-piperidyl,

20 1- or 2-piperazinyl, morpholinyl, 2- or 3-thienyl, 2-, 3- or
4-pyridyl, 2- or 3-furyl, pyrazinyl, 2-pyrimidinyl, 3-pyrrolyl,
3-pyridazinyl, 3-isothiazolyl, 3-isoxazolyl and the like can
be mentioned. Specific preferable examples include a 6-
membered nitrogen-containing heterocyclic group (e.g., pyridyl

25 and the like) and the like. Preferable examples of the
substituent of the “heterocyclic group optionally having
substituent (s)” include a halogen atom (e.g., chlorine,
fluorine and the like), Ci-¢ alkyl (e.g., methyl, ethyl and the
like), Ci-s alkoxy (e.g., methoxy, ethoxy and the like),

30 aralkyloxycarbonyl (e.g., Cy.1; aralkyloxy-carbonyl such as
benzyloxycarbonyl etc., and the like), amino, mono-Ci_g
alkylamino (e.g., methylamino, ethylamino and the like), di-Ci¢
alkylamino (e.g., dimethylamino, diethylamino and the like)
and the like.

35 [0046]
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Preferable examples of the "heterocyclic group” of the "heterocyclic group
optionally having substituent(s)" include 15 a 5- or 6-membered
heterocyclic group containing, besides a carbon atom, 1 to 3 hetero atoms
selected from a nitrogen atom, an oxygen atom and a sulfur atom and the
like. Specifically, for example, 1-, 2- or 3-pyrrolidinyl, 2- or 4-imidazolinyl,
2-, 3- or RpyFaboldingF SSipERiiinG 225 NGPAISPehdpE 984coRLlY having
2-piperazinyl, srampholinyl s21 ot Bethiemyin 2a, Babdbodpyaidyh, 2aor 3-furyl,
pyrazinyl, 2-pyrimidinyl, 3-pyrrolyl, . 3-pyridazi e i l, -

¥1 ér&/c%r/f%o%]ld%ﬁgﬂlgﬁ op9¥ El&MlyS Q’J}%ﬂ} @db’s;tJS_Q&l%@g?%é , amino

3-isoxazo e can be mentioned. Specific preferable examples

ineRidkoBB-IMetBéRst Ftbs§ehBHtAMing HEERESy ARCG AT .12 virg @
s PWighd + 25and thedike) ansbthe like.iBrefergblesexamples wdhetuent .
substituent of the 'heterocyclic group,optionally having . substitue "
include a%laﬂgg%nlastbrﬁn ?é%.%%(%?n%?l lori n%/ gﬁﬁ%ﬁie{l%%_%ggﬁ(%auy
(ehgvinethly| osthy/| aitelther Yikdal sCae Bralkesy {808, B HGEE e tABRY artd-
tt)hgﬂﬂﬁfj)a égta.g@fhlsy%l@yyﬁamc?@/l deedt Gkt asalkytoxy-sareonyl sueh asally
nzyloxycarbonyl etc., the like), ami onQ-Cl 6 .alkylamino
(G B G B0 b s thL AR o6 T 1
1odimathylbmen; dietlpdniinacand thedikeld il e TRE1BE OBSETI20RIAGS) -
Arilféﬂ?tée f@@B’@ﬁmembﬂﬁ@ﬂﬂ@ﬁ@gtiema%)«kwiwalw 2 subsijtuenis 2
selected from a halogen atom, a ocarbon grou tionally havin
sUBER e Emfif e@ﬁt‘?é?n AR a%in%acéﬁ B&htient s)?%y%l'ro% %%%Iﬁ%a‘lly
ha_:lhrig:aisesu Bstitmeéneandineredptologtodallyrrbling assibysStituehit-Ring YL
o e & Raloan o (1.6 Syt optonaly haviig.
substituents selected from a halogen atom, C y| optionally havin
oo BRAIGHET G 8 ARBRYEE oA hai ot LR B & 2 e
cyeloalky! (@p_tjonadé;thm/in@t@shbsﬁwm@@eaﬁ@%_lwmon%rwembered
:az/i%% i&@ég&%ﬁt£§)-hmggp@{@r%qbg, ancembesedring ppfionally
aving 1 or
preferable.
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[0047]

In the aforementioned formulas, ring B is a 6-membered
ring optionally having substituent(s).

As the substituent of the “6-membered ring optionally
having substituent(s)”, a halogen atom, a hydrocarbon group
optionally having substituent(s), amino optionally having
substituent (s), hydroxy optionally having a substituent,
mercapto optionally having a substituent, a heterocyclic group
optionally having substituent(s) and the like can be mentioned.
Ring B optionally has 1 or 2 substituents mentioned above at
substitutable position(s). Preferable examples of these
substituents include preferable examples of the substituent of
ring A and the like.

[0048]

Ring B is preferably a 6-membered ring optionally having

1 or 2 substituents selected from a halogen atom, a

hydrocarbon group optionally having substituent(s), amino

30



substituents selected from a halogen atom (e.g. fluorine, chlorine,
bromine), C1_6 alkyl (e.g. methyl, ethyl), C6-10 aryl (e.g. phenyl) and
C1_6 alkoxy-carbonyl (e.g. ethoxycarbonyl). 1s Particularly, a
5-membered ring optionally having 1 or 2 C1_6 alkyl (e.g. methyl, ethyl) is
preferable. Moreover, 5-membered ri Fﬂoptlonally having one C1_6 alkyl

(%8 TRV s TrErBPaRR TR A FF 0 M th BB ret¥eREbhaRAbIUIAENY 2
rirrgeBsisid @=nieraberee riagoptigrialhnhalngsubsytie it (®)s tstthent .

substituept pfthe G- mﬁme&de@gga%qtgpn@lygia@e\ﬁ\egl%@sjt%sn%éh&any

halogen atom, a h ydrocar bon group optionally having substituent

arﬂﬁw‘ﬁﬁ%tu&n%ﬁy%aﬁﬂ??ﬁtﬁ%ﬁﬁ%ﬁtﬁﬁféﬁtﬁ%ﬁiw obtishatyFadhga
sSubgilitoent, opercapto pptinatly kavngsa substituent] Cheterbkytlic
roup; GRIP P@'b{a'%%\ﬁ Shhstituent(s) and ”ﬂ»%%':‘&%%?fjnee{‘t'é”}?e%bered

g g
Ring B optionally hasal or 2 substituents mentioned abové at

subStiuRRId PEsitan 9 Y Preferable exhrtfesrofiFdBe 36 stibstityentsre:
inelhderpreieraklepexdapies of thecssuestiueniof uisgls antlthedlilke membered
[00481?ng B |sfgre% ably a 6-membered ring optionally having 1 or 2
substituents selected from a halogen atom, a 35 hydrocarbon group
100k having substituent(s), amino 30 optionally having

substituenk{sy.Hy drexy-eRicnalihaybignal ssbstugntand mersapitbered
optlonallg/ havm'%l bstltuent Rlngll?é IS oL preferably, a 6-membered
ring ogtloﬁaﬁy avﬁlﬁ i ornfsug tuents se ected from a halogen atom, s
hydroxy dkﬁldﬁéﬁlysﬁﬁw?ﬁgta}%%s@lfuéﬁ@a & @ere IR ém@n%mywhgy

Sl&b&ﬁﬂ!‘@nﬁﬁbﬁaﬁiiﬁéﬁ&@rlﬁ )& b- E&msgﬁegla?gaagf&raaj%ha\zm 10r2
O B o, S0 S MO, v
opticnally having a substltuent, a heterocycllc group
optionally having substituent(s) and the like can be mentioned.
Ring C optionally has 1 or 2 substituents mentioned above at
substitutable position(s).

20 [0050]
Preferable examples of the “halogen atom” include
fluorine, chlorine and bromine.
Preferable examples of the “hydrocarbon group” of the
“hydrocarbon group optionally having substituent(s)” include
25 alkyl (e.g., Ci-¢ alkyl such as methyl, ethyl, propyl, isopropyl
etc., and the 1ike), alkenyl (e.g., Cz-s alkenyl such as vinyl
etc., and the like), alkynyl (e.g., C;-¢ alkynyl such as ethynyl
etc., and the like), cycloalkyl (e.g., Cs.¢ cycloalkyl such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the
30 like), aryl (e.g., Cgi1s aryl such as phenyl etc., and the like)
and the like. More preferable examples include alkyl (e.qg.,
Ci-¢ alkyl such as methyl etc., and the like), aryl (e.g., Ce-14
aryl such as phenyl etc., and the like) and the like. The
“alkyl”, “alkenyl”, “alkynyl”, “cycloalkyl” and “aryl” may
35 have, for example, 1 to 5, preferably 1 to 3, from the
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In the aforementioned formulas, ring C is a 5-membered ring optionally
having substituent(s). As the substituent of the "5-membered ring
optionally having substituent(s)", for example, a halogen atom, a 15
hydrocarbon group optionally having substituent(s), hydroxy optionally
having a substituent, a hetero%yclic roup optignally having substitugnt(s)

ant ﬁ%etﬁlgg%%%sbé%gnﬁsﬁeﬁ.oﬁ BLaplicRall FEST B2 Bupstitients
mentioredldhove at (sulsstitusable, pesitiohts 20 [085)Referablelorine,

examples.ef the"halegen.atamy include. luguipg, £hloring and BIOMING g the
Preferable examples of the "hygrocarbon group” of the "hydrocarbon
groupDptiithlly Raviny substituent(s)" include 25 alkyl (e.g., C1_6 alkyl
ssuthoad methyl, ethyl, propyl, isopropyl etc., and the like), alkenyl (e.g.,

C2_6 alkenylsuch.as vinyl. €16 Aorktherlike), alkunyl (6.9, G2_§ Alkyyl, ¢
such as ethynyl etc., and the like), cycloalkyl (e.g., C3_6 cycloalkyl such

ast &5 cigpTbpyP BrioBudf CEcIBBERBA2 Lyl RS JasdRAL S fiRé) Sryr  for

(easxafmBl d4 ar;ﬁlsuﬁh aspherdeichaiud- the dikey andibe diketdMateng,

preferabls examples gl Aol (o 9 E1.6 ST A8 IEINRIG o

and the like), aryl (e.g., C6_14" aryl such as phenyl etc., angthe like) and
1th8HkECTHE 2B 2RlENECT alibfTy 2 yRI Gtk arkt o8t hdyi8slike

haven feeexamyilenddo Sspeeferabbnl 4o X dromxihie 3, substitierds that

the aforementioned,”hydrogatban groyp’ qptignally, has (pyeferably,.a .

ha%%eneétgm ggér?zas cﬁlogrine, chz)ﬁ%g é’iqéf; %l’_6}éalkoéy£sLFc¥1 asZydl dinyl,
mEtHSE: tRexy €te.; andPthe TR A e like. 5005} P aieférable

examplecafithel  heterogydic-grainy10f the "heterocychcarepp, optionally -
f1aying substiuenysy: for_example, .5- oc Smembered hetetayelie. | 5

group co’ntg?ﬁlng, edidés @ carbon atorh, 1 fo'3 netéré atoms sefected

fromg@thiazolyl, 3-isoxazolyl and the like can be mentioned.

Particularly preferably, a 6-membered nitrogen-containing
heterocyclic group (e.g., pyridyl and the like) and the like
can be mentioned. Preferable examples of the substituent of
20 the “heterocyclic group optionally having substituent(s)”
include a halogen atom (e.g., chlorine, fluorine and the like),
Ci-¢ alkyl (e.g., methyl, ethyl and the like), C;_¢ alkoxy (e.g.,
methoxy, ethoxy and the like), aralkyloxycarbonyl (e.g., Ci-12
aralkyloxy-carbonyl such as benzyloxycarbonyl etc., and the
25 like), amino, mono-C;_¢ alkylamino (e.g., methylamino,
ethylamino and the like), di-C;¢ alkylamino (e.g.,
dimethylamino, diethylamino and the like) and the like.
[0052]
Ring C is preferably a 5-membered ring optionally having
30 1 or 2 substituents selected from a halogen atom, a
hydrocarbon group opticnally having substituent(s) and a
heterocyclic group opticnally having substituent(s).
Ring C is more preferably a 5-membered ring optionally
having 1 or 2 substituents selected from C;¢ alkyl optionally
35 having substituent(s), Cs-.g cycloalkyl optionally having
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io nitrogen atom, an oxygen atom and a sulfur atom and the like can be
mentioned. Specifically, for example, 1-, 2- or 3- pyrrolidinyl, 2- or
4-imidazolinyl, 2-, 3- or 4-pyrazolidinyl, piperidino, 2-, 3- or 4-piperidyl, 1-
or 2-piperazinyl, morpholinyl, 2- or 3-thienyl, 2-, 3- or 4-pyridyl, 2- or 3 15
furyl, pyrazinyl, 2-pyrimidinyl, 3-pyrrolyl, 3-pyridazinyl, 3- isothiazolyl,
3556%4281PRhdTthe (e eatr B& HERTBN Qﬁﬁ?t}&ﬁ/a}ﬂ?ﬁplfé?erably, a
6-snentbdreehnitrdgemdoataining teternbyekcighetip (e s pyridytend the
“Kﬁ)@%é@? 'kﬁa@{ﬂgbﬁ rﬁ%nﬁogﬁgsﬂ%{%@@é@ e@!ﬁﬂ{ﬁ%gf H]ie_the
substituent of 20 the "heterocyclic group optionally havmg substituent(s)"
inBHRAF L aiog e oM tely SEhforte Sidoni Bhd e ik €6 Alkyl

5 (eth_,afgethyeltethylcand thedikeyrCtlpp alkaxyaleyd.,gmethoxy;-ethdxpand
the ke, %Q%(J;O%%/E&IBP“MES%-QG G, PlakylogyGarbonylLeych as
benzyloxycarbonyl etc., and the 2]5 like), amino, mono-C1_6 alkylamino
(g KmeanTne et arkifo ahlitthe fk8P &-¢% BUIRyRESHOTERYY, 2 >~
dhﬂwﬂhymimr@ieﬂpyﬂamia_ma,ndu_hherticgeazml_dsmsﬁlieuéﬁ@sa]al&'mgéa iSrom
preferally s -membered dnooptionalit having, 303,960 SURPULENR nateq

seolgcte rom a halogen atom, a_hydrocarbon group ofgtlonal y having

105 bstitGBARY Bt ad hetdrocyelid ralp o pidiRaRP ARG M substfuéngERuP-
Risier Casanoye i efeyaidy edd-amemberad yinggeptipnaky katingnk ory?
sybstituents selected from C1._6 alky| optionally ;35 having substituent(s), ;
AR Sptionally Fmg 32 Substiehils). CB16raryl grodn ==Y
optforidlBhaviry: sUbSHREEATE) af d°aBdiet-thembetedhepdeyaiRt -
grepgs gptionally having 1 or 2 substituents. Examples of the substituent
include 1 _gr 2 substit selected from a 5 halogen atom, C1_6 alkyl

5 group, CAT R roup C1.6 SO, SraeEe St ey B and
alkyrenfnoigriusiadirt ngs aligrarnmes greupyard thé dKEU RiAg C is more
pregeed]y a 5- membered ring optionally having one substituent selected
from

20 [0055]

wherein each symbol is as defined above, and the like.
Preferable examples include rings represented by the

formulas

[0056]

25
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optionally halogenated C1_6 alkyl group, optionally halogenated 10 C3-6
cycloalkyl group, optionally halogenated C6-lo aryl group, optionally

halogenated C7_12 aralkyl group and optionally halogenated 5- or

6-membered heterocyclic group. Particularly, as ring C, an unsubstituted

and the Ilke Preferable examples include rlngs represented by the

Examples of the tricycle

formulas [0056] 25 33 N and B -C [0057] wherein each symbol is as
defined abode the like. More preferable examples include rings

10

15

20

[0057]

wherein each symbol is as defined above, and the like.

More preferable examples include rings represented by the

formulas
[0058]

N — AT‘N
N A NGA | N/\:\N N A
N

5 o)

OO OIRGONRG

N p— //"‘N
N{A\ N/\A\ N,/\r\N NA
N
\BAl 6 . \Bl and @6
[0059]

wherein each symbol is as defined above, and the like.
Particularly preferably, in the above-mentioned formulas, ring
A is a 5-membered ring optionally having 1 or 2 substituents
selected from a halogen atom, a hydrocarbon group optionally
having substituent (s), amino optionally having substituent (s),
hydroxy optionally having a substituent and mercapto
optionally having a substituent; ring B is a 6-membered ring
optionally having 1 or 2 substituents selected from a halogen
atom, a hydrocarbon group optionally having substituent(s),
amino optionally having substituent(s), hydroxy optionally
having a substituent and mercapto opticnally having a
substituent; and ring C is a 5-membered ring optionally having

1 or 2 substituents selected from a halogen atom, a
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wherein each symbol is as defined above, and the like. io Particularly
preferably, in the above-mentioned formulas, ring A is a 5-membered ring
optionally having 1 or 2 substituents selected from a halogen atom, a
hydrocarbon group optionally having substituent(s), amino optionally
having substituent(s), hydroxy optionally.having a supstituent an
S P B e T & £ B by trsg
optidHatRARAYINGRY BrR supshtiferitssstleattt frons teRaRBIE AtorP R
hygsecarkan gradpeRficnalt having substituent(s), 1amino optionally
having substituent(s), hydroxy optionally having a substituent and
mé%)ap% optionally having a 20 substituent; and ring C is a 5-membered
sring optiohallgdrarengdl 02 saubstitremsdselbeted from a halogen atom, a
34:hygroearban greupaptionaliyhaving.substityent(s), hydroxy gptionally
having a substituent and a hetergcyclic group optionally havin
S BTGNS aPB T e {00BDY X6 SBRTIOUA & copouhe Xhetein
R big Gin 6 alkyil option adlybisavingesibistituent(©),sC3LBosycloptikyinal 1y
optionally haying;swhstitueni(s), C2_6 alkenyl optionally having
substituent(s) or C1_6 alkoxy optionall havin% substituent(s); io R2 is a
hyRiroteratiiT 9T _s aRyPopliorafty Faving “SGBStteREs) #B is a
hysltogemntatemt 0x)CG1_6 alkyl optionally having substituent(s); mis 1; 15
ring A ls a S;uembered ring optienally haying 96,2, stbstityens selected
from a halogen atom, a hydrocarbon group optionally having
suﬁéﬁﬁf@ﬁfﬁ@%ﬁﬁ?ﬁo optionally having substituent(s), hydroxy optionally
hawirig aisubstituent and mercapto optionally having a substituent; 20 ring
5B 1.8 6-membered.ing, optignally haying Jnor 2, shibstifients selgcted

from a halogen atom, a hydrocarbon group

substituents selected from a halogen atom, a hydrocarbon group

optionally having substituent(s), amino optionally having
substituent(s), hydroxy optionally having a substituent and
mercapto optionally having a substituent;

20 ring B is a 6-membered ring optionally having 1 or 2

substituents selected from a halogen atom, a hydrocarbon group

optionally having substituent(s), amino optionally having
substituent (s), hydroxy optionally having a substituent and
mercapto optionally having a substituent; and

25 ring C is a 5-membered ring optionally having 1 or 2

substituents selected from a halogen atom, a hydrocarbon group

optionally having substituent (s), hydroxy optionally having a

substituent and a heterocyclic group opticnally having
substituent (s) and the like are preferable.
30 [0061]
Particularly, a compound wherein
R! is Cig alkyl, Cs_¢ cycloalkyl or Cis alkoxy;
R®> is a hydrogen atom;
R? is a hydrogen atom;

35 m is 1;
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optionally having substituent(s), amino optionally having substituent(s),
hydroxy optionally having a substituent and mercapto optionally having a
substituent; and 25 ring C is a 5-membered ring optionally having 1 or 2
substituents selected from a halogen atom, a hydrocarbon group

p}lon(%lw h%v'ng§UbSﬁE>tereq(521 gdrg}v ggg?bygllx having a subzstltuent

0

and a heterocyclic group optionally having s |tuent and thé like are
préfdtable uSutR OB ARt ufaly. & d&ﬁﬁﬁ@@ﬁd%ﬁ@relﬁlﬂﬁé@i_G%ﬂkyl,aryl
C&qﬁdcmlqaﬂwl&@%&a&w R2 is a hydrogen atom; R3 is a hydrogen
atom, 33m is1; 35 ri sa L 5-mem %endacrLF %ptlonally havi naq]% %rnz
suf;su?uents sealecte§ rom a hallo en 6 a?ki] ¢6. n10 ary
sCBt®matkoxy-carbonyl; ring B is a 6-membered ring optionally having one

haqi@g@rlllc&agé)gh r@g%ﬁ@mg@l JQSIllrtl 'gﬁ@@ﬁemthg;(ed ring; Xa is ("1) CH
optionally stitute 6 alkyl or C6_1 or (2 optionally
substitite Lé lé}l 6 aJrk)ﬂa |ssk§%ﬁ optlona shﬁs?p%g_i] (P aﬂ‘bg S&yL
atom, @I_SHman(mey_@mwsemﬁohyl @n(@)amleyéptuonally
substiuted: PG Lobralbyh 161 GLOE N ok Xelis-Crt Mo ke usferatle

[0062 is Preferable examples of compound( include compounds
e BleSEntBa by thé S 83 36D 0 RICABIRIZ RIRTEE "=

Rby Ci-¢ alkyl;
Xc is C or N; and
Xd is C or N, are preferable.
[0062]
15 Preferable examples of compound (I) include compounds
represented by the formulas

[0063]
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NaR2Na R2 NN E3,CaBalCaOO R3(CH2m\)\iNR (CH2)m
N R NSN R2 R N\a~R Ol O (CH2)m NJ\R1 N R3 (CH2)m NR1 N Aa 1
R2NVia R2Ba(CaBaCad O NR (CH2)mN R~R'(CHImNRNAR
N~a N RZ Ba Ca and 8a Ca [0064] wherein ring Aa is as defined for the
above-mentioned ring A, ring Ba is as defined for the above-mentioned
ring B, ring Ca s is as defined for the above-mentioney ring C, and other
@;dgﬂngd/ﬁgoye and thextike - [B@65] Particularly, a
ipaund Wherein Riis C1 62 ka\C3-6 cycloalkyl or C1-6 alkoxy; R2
is a*Rydregen atom; RS is a to hydfﬁoga t [ i [
rﬁbé ing optionally having ¥
halogen atom, C1-6 alkyl, C6-10 aryl and C1_6 alkoxy-carbonyl; ring Ba
is a 6- membered ring optionally having one halogen atpm; ring Cais an
unsubstltuted 5-membergd ring, and the, like can be 1s|mentioned.
Moreaye?~a cofipoung wherein Ris C1 6 éﬁ(}?lmb& cloalkyl, C1-6
deg/\r C1-6 alkyla mo R2 is fady gen 37 atordz? R3 is a hydrogen

3 embered ring optionally

310 i optionally halogenated C1_6

alkyl, C1 6 alkyl optionally having 1 or 2 C6_10 aryl and optionally
halogenated Cl6 alkog 5 carbonyl; ring Ba is a 6- me@bered ring

optlonaII¥ havmg 1 or (CHz)m\
Nf‘a \i Aa \‘
o
(CH M ~_ J\R1

0]
R CH,)m )J\
/ ( 2) \N R1
N Aa

B

[0064]

wherein ring BAa is as defined for the above-mentioned ring A,

N

ring Ba is as defined for the above-mentioned ring B, ring Ca
5 is as defined for the above-mentioned ring C, and other

symbols are as defined above, and the like.

[0065]

Particularly, a compound wherein R' is Ci¢ alkyl, Cs

cycloalkyl or Ci_g alkoxy: R? is a hydrogen atom; R® is a
70 hydrogen atom; m is 1; ring Aa is a 5-membered ring optionally
having 1 or 2 substituents selected from a halogen atom, Ci-¢
alkyl, Ce10 aryl and Ci-¢ alkoxy-carbonyl; ring Ba is a 6-
membered ring optionally'having one halogen atom; ring Ca is
an unsubstituted 5-membered ring, and the like can be
i5 mentiocned. Moreover, a compound wherein R! is Cig alkyl, Cs

cycloalkyl, Ci_¢ alkoxy or Cj_¢ alkylamino; R? is a hydrogen
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2 halogen atoms; ring Ca is a 5-membered ring optionally having one
substituent selected from optionally halogenated C1-6 alkyl, optionally
halogenated C3_6 cycloalkyl, optionally halogenated C6-10 aryl,
optionally halogenated C7-12 aralkyl and io optionally halogenated 5- or
6-membered. heterpcyclic group, and the like can be mentioned. [0066] .

A b B AR HeZonett 1 B Ber1 1o S g 1o 2
specifrdiynsrefeialdecPaktoalally, isving 1 or 2 substituents selected

N-E2-42-rosthaG.1/rJingiregyelopentalelindazol-8(@2H)- Midene)pt ionally
ethyllfa,cetamide, N- 2-(2-methyl-2,6,7,B-_tetralhf/droc¥clogenta!je]indaz%l-8-
yD%Ehﬁﬂ%%éhdﬁﬁ %’ 6-10 aryl and optionally halogenated C;_s alkoxy-
sN-f2«Ranethylx21657 B:tetraly drocyciopentaféfindapsliBa20lyl having 1 or
et@"il%@&g?é}@@%é\,"[Ei@'&'l@éoi%'rﬁe%&mﬁgnéa ring optionally
tetrahydrocyclopentale |ndazol-8-yl)ethgl]acetam|de,
hbfixﬁeﬂkﬁsgzﬁﬁgﬁﬁﬂkyggx8§electe from optionally halogenated Ci_g
tetrdhydrocyctopentalglindazokBatiethyilacetarnide k23, optionally

Ni%‘iég%@é%"ege_%yggﬁ,7’%'ptionall halogenated C;-;2 aralkyl and
tetrahydrocyclo enta[e]lndazol-8-yl)ethylf§icetam|de,

“%Lﬁ?%égﬂﬁ£&¥ -ﬁkﬂﬁ?pgﬁféjéf or 6-membered heterocyclic group,
tetsakyditacyclopentajebrdazak3ay}ethyllacetamide,
N- % ethyl-8,9-dihydro-7H-cyclopenta[c]pyrazolo[1,5 30
alpyridin-9-yl)ethyllacetamide, _ _
N-[2-(2-mBeyIBRREM drbL 7HEE I 6pBREARfyrdedfdsd in Examples 1 to
a|pyridinedahethyipropanamiderable. Particularly,

N-[2-(2-methyl:7. 8-dibydro-6H-cyc i 18 (2H) -
15a]é3?/r%r:?8§-y effﬁg agétgrﬁﬁ?@?iyndé%%elitg%glr&g@j?e%%%pr:éfgrélzbfllé. 38

[00B7°&8% §af0F HiRpBURE), for example, a pharmacologically
acreptable-salt and-thedike, are ssedh fdroexamplen aagall widrninorganic

base, 8,38/t pMth.eganic base,
N-[2-(2-methyl-2,6,7,8-tetrahydrocyclopentalelindazol-8-
20 yl)ethyl]lpropanamide,
N-[2-(1-fluoro-2-methyl-2,6,7,8-
tetrahydrocyclopentale]indazol-8-yl)ethyl]lacetamide,
N-[2-(1-chloro-2-methyl-2,6,7,8-
tetrahydrocyclopenta[e]indazol-8-yl)ethyl]acetamide,

25 N-[2~(5-fluoro-2-methyl-2,6,7,8-
tetrahydrocyclopental[e]indazol-8-yl)ethyl]acetamide,
N-[2~(5-chloro-2-methyl-2,6,7,8-
tetrahydrocyclopenta[e]lindazol-8-yl)ethyl]acetamide,
N-[2-(2-methyl-8, S—-dihydro-7H-cyclopenta[c]pyrazolo{l,5-

30 alpyridin-9-yl)ethyllacetamide,
N-{2-(2-methyl-8,9-dihydro-T7H~cyclopentalclpyrazolo[l, 5-
alpyridin-9-yl)ethyl]propanamide,
N-[2-(2-methyl-7,8-dihydro-6H-cyclopentalelimidazo (1,2~
alpyridin-8-yl)ethyllacetamide, and salts thereof are

35 preferable.
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5 a salt with inorganic acid, a salt with organic acid, a salt with basic or
acidic amino acid and the like can be mentioned. Preferable examples of
salts with inorganic base include alkali metal salt such as sodium salt,
potassium salt and the like, alkaline earth metal salt such as calcium salt,
1 &%gt}esium salt and the like, and aluminum salt, ammonium salt and
the'like. Preferable examples of salts with organic base include salts with
trimethyl&mirfe Sgiethglansirree piniine) piésiéxamRhfidife,
ethanalamineqdiethagolarmine atiethanolamine teyclohrxylarsinged. For
diC}%dO exylamini’tNWNlt}xs 'digenéxlle(t:h}élggeediaamég%ri?nvgitc & !)ig(:e' nic base
Pré %rrﬂgbI%’efa%% s Of salts With Inorganic acid include ‘salts with ’
5 hydreehtoric-Beid;nhydeodorici deice nitrittacidt Buffagierrdcida phdsphotiel ©
agjdranddbedikg. Rrefarablegxamplas: of saltsiwith rganicasid rasltitdehed.
salts with formic acid, acetic acid, trifluproacetic 20 acidb ggéh%% f\g(ljde

fFURFSHE SRRE ORI RERS t8tarie add " maleif 4G ditiC 3t At
acidkridligratid] sethanestlfenicadidi herzbhedforic Bgid salt and the

p-falenesuifonic,acid and fhe likesPreferable examplesaf salis with
basic amjno acid include salts with arginine, lysine, ornithine and 25 the

101 R HRP pHSeratie BREmIEs b atsANith Bl 4 miss L aci PR ide Bafa ¢
withaspastid aioid, ghitamicacdid andtipe dikeo Ofthdse,wa th organic base

phaymagceutically.ageeptable saltis: preferable. foxamnles theregfwhen.,
compound (I) has a basic functional group, include salts with inorganic
adid P52 3 RydicHIonE aGaPRYGBIORTc &tiGRRAR SR Sulfuric
aoidtiphqapbmeimmd ambﬂhnelﬁkglamdrsaltsdwmmglaciﬂrmcm as’ -
1s2Gelic.acigh phialic agid, fumarie acid,e tariqric agidemalsic acid, Liffites of
acid, succinic acid, methanesulfonic acid, p-toluenesulfonic acid and the
lik& B5SEXAMpIES tErivtwRER TohfiSoUa (Ij TS alf dtd iRy EfdhAF 169 actd,
grouprinshise alkatiikhetal salis sachds soditnisalgcpotassivapsaltiandcicid

the like, alkaling earth mefal salts SUGH, As.CaleiuD salt, MAgNesum; sall e g
and the like, ammonium salt
include salts with formic acid, acetic acid, trifluorocacetic
20 acid, phthalic acid, fumaric acid, oxalic acid, tartaric acid,
maleic acid, citric acid, succinic acid, malic acid,
methanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic
acid and the like. Preferable examples of salts with basic
amino acid include salts with arginine, lysine, ornithine and
25 the like, and preferable examples of salts with acidic amino
acid include salts with aspartic acid, glutamic acid and the
like. Of these, a pharmaceutically acceptable salt is
preferable. Examples thereof when compound (I) has a basic
functional group include salts with inorganic acid such as
30 hydrochloric acid, hydrobromic acid, nitric acid, sulfuric
acid, phosphoric acid and the like, and salts with organic
acid such as acetic acid, phthalic acid, fumaric acid,
tartaric acid, maleic acid, citric acid, succinic acid,
methanesulfonic acid, p-toluenesulfonic acid and the like.

35 Examples thereof when compound (I) has an acidic functiocnal
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and the like. s [0068] The production methods of compound (1) are
described in the following. The following compounds (1) - (XXXVII)
include salts thereof. As the salt, for example, one similar to the salt of io
compound (I) and the like are used. The compound obtained in each step
can be dlr.ectg/H sed sg reac;ctgoln mixture or 2 cggdg Opdroduct fﬁ)_rtshe next

re%ﬁgﬁ JIFS ee ?SlO g ld If‘r%m areac |Son81r1nclxture accc}rlérlnné 0oa

carventivhah metHodihd tanli&easiy/ wurified Byra N Sieépar ot ieaes
such as 1ecrystallizations distillations sghraratagiaphyiand dhedikeud he1 ¢

regggorgﬁc emes thereof are shown below, wherein each symbol of the
compound isas defined above. In the formulas, 20 R',-r are each a

shytRogéh atom, a hydrocarbon group optionally having substituent(s) or a

heterocyclic groupeRtioRa!Y avag SHLSUHEAUS), RYA-2LA62a6R8eq in

hydrogen atom or a hydrocarbon group optionally having substituent(s),
and'85 5P 1d 8H&Bgen atom. [0069] From among those recited as
examplesTofeth&oddlveints usedbdontie pEGducticxxAShods.ottodypaaid s

()¢ the- [dlowing, sefyents are specifically;used,3o algahals: methanale ¢ of
ethanol, 1-propanol, 2-propanol, tert-butyl alcohol and the like ethers:

104iSEPRPRYRET, HhisoprbpyPéther “BigHenyi¥fer, 35 tetrahydrofuran,
1,4-dioxameel oimetoxyethanedand thedikes déparamalie hildrecatlyonsed

b%ggegergﬁyﬁﬁgmXMEﬂ%ﬁ@ngpe$K§rude product for the next reaction.

It can be isolated from a reaction mixture according to a
conventional method, and can be easily purified by a

15 separation means such as recrystallization, distillation,
chromatography and the like.

The reaction schemes thereof are shown below, wherein

each symbol of the compound is as defined above. In the
formulas,

20 R4a—4r

are each a hydrogen atom, a hydrocarbon group optionally
having substituent (s) or a heterocyclic group optionally
having substituent (s),
R>*™! are each a hydrogen atom or a hydrocarbon group
opticnally having substituent(s), and
25 Y is a halogen atom.
[0069]

From among those recited as examples of the solvents used
for the production methods of compound (I), the following
solvents are specifically used.

30 alcohols:
methanol, ethanol, l-propanol, 2-propanol, tert-butyl alcohol
and the like
ethers:

diethyl ether, diisopropyl ether, diphenyl ether,

35 tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the like
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20
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30

35

saturated hydrocarbons: cyclohexane, hexane and the like 5 amides:
N,N-dimethylformamide, N,N-dimethylacetamide, hexamethylphosphoric
triamide and the like halogenated hydrocarbons: dichloromethane,
chloroform, carbon tetrachloride, 1,2- io dichloroethane and the like
nitriles: acetonitrile, propionitrile and the like sulfoxides: dimethyl
SEFBERE Hhd I ARET 18Rid anhydrides: acetic anhydride and the like
ofigameaeids: dbureme acid; laceticadid; propidEEc acid, trifluoroacetic acid,

mgg&r}g%lj}ow&qggaq%pse like 20 inorganic acids: sulfuric acid and the

like esters: meth

| acetate, ethyl acetate, butyl acetate and the like

k(&éﬁﬁé@h?ﬁaé’(?et ?ﬁ&ttﬁ‘f?%t dtbffe and the like aromatic organic
sbasesiquyridine, lutidine and the like [0070] From among those recited as

emph%%ngfc}%ﬁmgm%ng 39, 8051390 far g oduction methods

of compound

the following halogenating agents are specifically used.

RESHRSTHRHERRSIBREdsh St iictfoRae, pResphbfus oxychloride,
h@ﬂpfgym@t@@mgahb&&iﬂmmphorus tribromide, phosphorus triiodide

a%c%ﬁg‘]l:%rl{lé ha%é?ccﬂg‘%% orm,
dichloroethane and the like

nitriles:

acetonitrile, propionitrile and the like

sulfoxides:

dimethyl sulfoxide and the 1i
acid anhydrides:

acetic anhydride and the like

organic acids:

formic acid, acetic acid, propionic acid,

methanesulfonic acid and the like

inorganic acids:
sulfuric acid and the like

esters:

carbon tetrachloride, 1,2~

ke

trifluoroacetic acid,

methyl acetate, ethyl acetate, butyl acetate and the like

ketones:

acetone, methyl ethyl ketone and the like

aromatic organic bases:

pyridine, lutidine and the like

[00701]

From among those recited as examples of the halogenating

agent used for the production methods of compound (I), the

following halogenating agents are specifically used.

phosphorus halide:

phosphorus trichloride, phosphorus oxychloride, phosphorus

pentachloride, phosphorus tribromide, phosphorus triiodide and

the like
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bromosuccinimide, iodosuccinimide and the like halogen: chlorine,
bromine, iodine, iodine monofluoride, iodine s monochloride and the like
hydrogen halide: hydrochloric acid, hydrobromic acid, hydriodic acid and
the like halide salt: io sodium chloride, sodium bromide, potassium iodide
ansd (t:h% rIlike . &037_1] From among those recited as examples of the base
and §eacllrﬂf1‘ylng' agent used for the production methods of compound (I),
thefonewnsg baiseiland delnaurginglagentsare 1Bespddifically used.
ingrgyyerbases: sodium hydroxide, potassium hydroxide, magnesium
hydhoxide and, (he like basig salts: 20,sodium, carbonate, potassium
carbonate, ¢esium carbonate, calciim carbonate, sodlum’hyé)rogen
scarbonate antithealike thrgyarikdases: triethylamine,
diispprepyiethvianine, tributylamine, cyclohexyldimethylamine, pyridine,
lutidine, 4 25 dimethylaminopyridine, N,N-dimeg]}}/ anilige, ,
NS Erdin &S I mBHRART BT e Nhetiimsipholiagtd gnd the
didz&bicyclo[4.3.0]-5-nonene, 1,4-diazabicyclo[2.2.2]octane,
1,8:diagabicycla[5.4.0]-7-undecene and the like metal alkoxides: 30
sodium methoxide, sodium ethoxide, potassium tert-butoxide and the like

100 REN PP RYBFitES: sSRfthidide “fotdiarrhylride &t i fike>e 1+xe
metdzmides: 3s sodium amide, lithium diisopropylamide, lithium 42

From among those recited as examples of the base and
deacidifying agent used for the production methods of compound
(I), the following bases and deacidifying agents are

15 specifically used.
inorganic bases:
sodium hydroxide, potassium hydroxide, magnesium hydroxide and
the like
basic salts:

20 sodium carbonate, potassium carbonate, cesium carbonate,
calcium carbonate, sodium hydrogen carbonate and the like
organic bases:
triethylamine, diisopropylethylamine, tributylamine,
cyclohexyldimethylamine, pyridine, lutidine, 4-

25 dimethylaminopyridine, N,N-dimethylaniline, N-methylpiperidine,
N-methylpyrrolidine, N-methylmorpholine, 1,5-
diazabicyclo{4.3.0]-5-nonene, 1,4-diazabicyclo[2.2.2]octane,
1,8-diazabicyclo[5.4.0]-7-undecene and the like
metal alkoxides:

30 sodium methoxide, sodium ethoxide, potassium tert-butoxide and
the like
alkali metal hydrides:
sodium hydride, potassium hydride and the like
metal amides:

35 sodium amide, lithium diisopropylamide, lithium
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hexamethyldisilazide and the like organic lithiums: methyllithium,
n-butyllithium, sec-butyllithium, tert- butyllithium and the like s [0072] From
among those recited as examples of the acids used for the production
methods of compound (1), the following acids are specifically used.
ingrganic acids:, 2Q hydrachloric acid, sulfuric acid, nitric acid, hydrobromic
aci@%‘ SHSE%‘P%%%& AR k& B ghh€ acids: acetic acid, trifluoroacetic
achdgexdlic acidiipimthalic acid, fumaric acid, tartaric acid, maleic acid,

citicagidi 1braupeinic-acid, methangsulioniciagid, piteluenesylfonic acid,
10-campharsulfonic acid and the like [0073] From among those recited as

RNt SPHE A Oftalyst§ used for the production methods of

scopapaand (1), the 20 following metal catalysts are specifically used.

pa”aq“"nﬁEﬁpQQ$gHE QEHQQ"EQ&H%@SGEEeexamples of the acids used
tetrakis(triphenylphoSphine)palladium(0), .
bi§(fﬁpﬁ8ﬁyﬁﬂﬁ%b?ﬁﬁ85b£ﬁ%t%]8ﬂ?(l|%h‘?8ﬁ‘é?8}12§ (1), the following
dichibdsbistsiethylphbisphine)paitatium(ll),

tri%gigl}%gﬂl'&d%@q%etone)dipaIIadium(O), [2,2'- :
bis(diﬁhenﬁlphosphirio -1,1'-binaphthyl]palladium(ll) chloride, complex of

100 1Y Patetaeishd 41 Hid@ipRe Ayl ghospHingféfrodurE hiPHe
likec3et nickel gevpound: ileteaids Etphenyphosphine)nickel(0),
bi%(}ggw%/clf?%%%gipe)nickeI(I.I) chlo_ride_, bis(triphenylphosphir_le)nickel(lI)
chloride rhodium compound: 35 tris(triphenylphosphine)rhodium(lIl)
chisiidd anrist likg i fluorcacetic acid, oxalic acid, phthalic acid,

fumaric acid, tartaric acid, maleic acid, citric acid,

15 succinic acid, methanesulfonic acid, p-toluenesulfonic acid,
10~camphorsulfonic acid and the like
[0073]

From among those recited as examples of the metal
catalysts used for the production methods of compound (I), the

20 following metal catalysts are specifically used.
palladium compound:
palladium(II) acetate,
tetrakis (triphenylphosphine)palladium(0),
bis(triphenyliphosphine)palladium(II) chloride,

25 dichlorobis(triethylphosphine)palladium(II),
tris(dibenzylideneacetone)dipalladium{(0), [2,2'-
bis(diphenylphosphino)-1, 1’ -binaphthyllpalladium{(II) chloride,
complex of palladium(II) acetate and 1,1"-
bis{(diphenylphosphino) ferrocene, and the like

30 nickel compound:
tetrakis (triphenylphosphine)nickel (0},
bis(triethylphosphine)nickel (II) chloride,
bis(triphenylphosphine)nickel (II) chloride
rhodium compound:

35 tris{triphenylphosphine)rhodium(III) chloride and the like
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43 copper compound: copper oxide, copper(ll) chloride and the like
[0074] From among those recited as examples of the reducing s agents
used for the production methods of compound (1), the following reducing
agents are specifically used. metal hydride: aluminum hydride,
diisobuglaluminum(pydride, tributyltin hydride and the like io metal

hy%i?’ (J:Coﬁ%qlg)?%%nﬁpound: sodium cyanoborohydride, sodium
triacetoryborokgdridepseditinh) bordkydrdde ahthitirealliiinum hydride and
the §kgHorane complex: borane tetrahydrofuran complex, borane
dimethyl sulfide 15 complex and the like alké/lborqr%es: }he>}<lylbor ne,,
disiamylb&faiie %%%etﬁt? Cietars: Zh & SaliiimtmT % fir6R and Hie fikd
206(@Redctiors €4) {0075hd4pRedR4LRim  haldgeiaticn FOMpAIxN o), the
(pratestion)l, COXR! Gy Gization N:Q02B: & M0 //zzea(V) {
CO2RSb W. (VI) condensa- 50n alkylation P'Rm P'/Rm R ' OOxRS
re8G&tidn N EBYIRS (alkylation)

aluminum hydride, diisobutylaluminum hydride, tributyltin
hydride and the like

10 metal hydride complex compound:

sodium cyanoborohydride, sodium triacetoxyborohydride, sodium

borohydride, lithium aluminum hydride and the like
borane complex:

borane tetrahydrofuran complex, borane dimethyl sulfide
15 complex and the like

alkylboranes:

thexylborane, disiamylborane and the like

metals:

zinc, aluminum, tin, iron and the like

20 (Reaction 01)

[0075]
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N pxie' (RH=H) CO2RSb CO2RS (X-) Rm 0X1 Rm Rob R m/CO2Rm\
\RmRINR. %?_xc R M) condensa- N--.(/ N, --,X. COxR' reduction N A'
COxR$0 tion N COxRy g, CDxRSb/COWS Rc RC (VllI-a) M. X5 Xd=C,
Xa=N) (VII) M [0076] NO3 NO3 N"Y | 'B". nitration R YN cox-
estedfication R'O N\ /co-RN ee. YO ~g, Y NO (KlI) (Xlll) CCxR’
condErsation Rk MY R%pXb F%-FNO2 reduction d : s cyclizatiqn }*
N co R ; COPR®D)'N CAgR (proteetion) m YEEINI( 6 co-pig:
COt '@» as RK'R™MIle) (Xa,xc, @

C~Rs /BORN 'A;l cc~ R. amination H2N (KV) Y
[} (1 (V)
%\COZRS"
RdC
v
condensa-
e , don alkytation
P Pt A '
| . i
2N CO,R% reduction z,rlq CO,R (alkytation)
P
(@) " &) (R=H)
CO,R%® Z" COR®
4c
xa K w RC
v Sb
R R " {\COZR R 45\ e
N\‘x-d':)_(c COzR% reduction tion N LA COR™
5
COR®® Y
RAC
(Vill-a) (Xb, Xc, Xd=C, Xa= N) W
[0076]
NO, NO,
R“\n/ i COH nitration Ru\ﬂ/ﬁ CoH esterification R“T i COR®
e ——— e
o o @ o @
Y Y Y
(9] i) ity
/\ COR® condensation
R«:
on
N PP o
Fexe o N reduction " 2
N\L;(& dkc coRE cyclization me/ﬂ COR™ (protection) R“\H/N COR™
(B ° @ <}
COR® COR® 7 COR®
Rt R% R%
(VIii-b)  (Xa, Xe, Xd= C, Xb= N} (X-b) ()]
5 [0077]
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ation n \xd.BC COtR :B a caiiz cosRa”™ CojRlI Ry R' Ri (x-c) (xv) Mli-c)
(%e Ks, Xc C, xa N) fonnylation cydization R4CN 1 acylation 9W)
defoxylaon (estetedfication) o R' Rb\ Rp~ xe~xe X-M CASR’a %c
CCIiRL N.A.%[ COIRS vY 'WIRS Vy 'COiFs R'Rw Ra (x-Bl Wlll-a) Q
XFCxgxtl=N) m (xaxn.XF C.xa=N) condensation R N e R. it HOBN Ho'\
XB-X6 0~RS aminaton HN L6tR’~ cyclization N ' RSez B Cog&Re .2b R.
(x<) pMIIl MII-9 (xc.xoC.xa.xd Hi [00787 46 { COsR&5phr> ps Hi W’N CO,_

R'- halgy 00ﬁtlon N N"@®yRb R="(Y o°ﬁden NN coR= f%.ogbrot CIi )P
satio R' (XIX) (XX) R? eguction CozR®
Rle

Rt R

%9 *xXv) (Vill-¢) (Xa, Xb, Xc= C, Xd= N)
formylation cydlization | R¥ON i
acylation xviy decarboxylation

(esterification)
R“’\ R"\
Xa~Xb Xa~xb
sy /AN
NOFixe  CoR™ N2 Xe | CORY
Xd, - Xd. -
B B
COR® COR™
R R
(Vill) (Xa, Xo=C, Xb, Xd=N) Mil-d) (Xa, Xb, Xc= C, Xd= N)
l condensation
N_ _RW R
HOJN\ R HO™ X XB\ <&
o amination N CORS cyclization N :d Yo _com
(B '-‘B_ h (B
COR™ CO,R™ \\J;szRs.
%-e) [e'D)] (Vi) (Xb, Xe= C, Xa, Xd=N)
[o078]
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N41 O MoO OMe R5 ~/(g; RI1 conden- R X N COnden- NN N CO2R% |
N\Xtl Xc -Y~ CO,0O (%%1117 sation IN N CO5R5 |) ~ sation " 'iB 8 ~vy™
_ftM CO CORa R~ R, R4 R~ M11-h) (M,Xb,Xd-c,XcN) 0)f) (x~)
halogenation (condensation R tl OH H N NCO2R substitution
YYN~COi"RSe | N N cOyR~ 1IN'vY 'CO2R5b ,v Y 'COIR~ R" CO2Ra
RIx Rx R (X-il (X1) X-h) O cyclization! RTORY' cycfizatish R. R\ LA b N A

Xc 5N 96e COZRga, B Z:RR COR- Ry RETVIL- con
Xd=C. iﬁjxc ngzrrgf—%mtqwl c:[ XE( J(0 N) TO079]7XAXb X H -

Ixp,X0 N . . X.CORR NA, Xc N\ %c xd, -cyclization XU _ Yo
deratboxy ffition 1 B. 1 B, COCRA : 8 °€C; 000
reduction
R4 o) MeQ  OMe
72> %b /LK/Y P ri”7 SN |
N/ |\A)\ 5 RY cor]den- | S0 I coqden— N N N CO,R%
N o OO ooy Sation  perNs AN COR (X1l sation -~ Y =
(8} 1B — R e
COR®® COR® COR®
R‘c
R% R
(Vill-h) (Xa, Xb, Xd= C, Xc= N) xH &9
halogenation \ condensation
4 5 5 ?H
9 i 3 9
HZN/N N ACOR substitution NN Naw N _N_ _comm
18 18 Y (B
Sh 2 R4 feoe
COR COR coR®
Rk Rlc Rie
X-) X4)
i X-hy
cyclization| s Nppm cyclization
OOXIV)
R4 R4
Xa~xp Xa~xb
YN IR
NI e coR® N\'~'°—",\xc COR®
Xd, < Xd. - .
1B 1B
Kj;ﬂcoz,@ K/\Q/\COZR-"”
R Réc
(Vil-) (Xb, Xd=C, Xa, Xc= N) (Vill-g) (Xa, Xd= C, Xb, Xc= N)
[0079]
Xa~xh Xa=xb
NA K coms - NIAY ™ .
Nxd - cyclization NS decarboxylation
{8 —_— (B} COgRS —_—
CO.RY
R RY
iy (XXv)
Xa~xb
VENY o .
N\’Jﬁ‘«_‘k R reduction
Xd, -2
Se
R "
Rll
PXVic)
[0080]
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10

15

Y CDiR~ ftN Ru ~ MII) CAW (%XVI condensation jxe_XC o xa_XB
A.XC R reduction N(A,(c O Rtl" xe.-, R. R R RW [0080] 47 R?1l_ Xb ~0
Xa.Xb R 3 ON alkylation N~ X. B ,c) xtB ;ac; NAU Vv /A'HD (XXVI)
condensation (XXVp (reduction) (isomerization) dehydration intrduction
of t nhrill itrite | (reduction) (isomerization) carbon chain Xa.Xb Xa.Xb R3
i ~ON A CN (reduction) - ON N'4'
s eduction (isomeriza- reduction
iii-a ) (m=1) (isomefizat (XXVIII-b) (M=2) (reduction)
(reduction) reduction (alkylation) (atkylatio (isomerizatio

T
o 2

(XXl condensation OV
(.reduction)
intrduction (isomerization) dehyd rgﬁon
of nitrile ((eductlpn) ]
(isomerization)
carbon chain
(CH)m-1 extension
/X?:\)ib CN Scn (reduction)
N2 xe (isomerization)
Xd, -
o)
= rgduction
gzﬂ;nenza- reduction
(XXIX) (reduction) (xvitl-a) (m=1)  (isomerization) PXVIIb) (m=2)
reduction
(alkylation) (fead ﬁon))
reduction (alkyla
(isomerization)
(reduction)
(alkylation)

acylation
ureation
carbonation
(isomerization)
(alkylation)
(reduction)

(XXX) 0]
[0081]

Compound (X-c) can be produced according to a method
known per se, for example, the method described in J. Org.
Chem., vol. 58, page 3162 (1993), Monatsh. Chem., vol. 105,
page 196 (1974) and the like, or a method analogous- thereto.

Compounds (II), (VI), (XI), (XVI), (XIX), (XVII), (XXII),
(XXIII) and (XXIV) can be produced according to a method known
per se, or a method analogous thereto.

When the compounds used in the explanation of the present
production methods are commercially available, such
commercially available products can also be used directly.
[0082]

Compound (III) can be produced by reacting compound (II)
with a halogenating agent. Examples of the halogenating agent
include phosphorus halide, succinimides, halogen, thionyl

chloride, and mixtures thereof and the like. The halogenating
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(reduction) (alkylation) acylation ureation carbonation 0' Xa~Xb R3
(CH2)m (isomerization) Xa-Xb R3 (CH2)m-1 N A)U NH (alkylation) AXC N
R ' Ri (reduction) Xtl Rz -XC Xtl. B B C) (XXX) (I) [0081] Compound
(X-c) can be produced according to a method known per se, for example,

the method descrjbed in J. Org. s Chem., vol..58, pag 62 (1993),
VIGHAGh. ChaTE gl 105 BHGE 95 (074 aha ha TS or'® hedad o201

analtogous theteatol CCopipomeds 1IRAVIRIOAPROOr) (X BD) (XVAP), RROUPte
(XX and LOHY) Ganr beraduged-agcordipg tesamrethod kRewhr 8Irse of

or a method analogous thereto. 10 When the compounds used in th ,
expldifitfon SPIRBIREETt PRSITETSh MSthSds éfg) Eomhercaiy° Sasic
avaiddble, suthleomniercially available: prod dstsachn afse deugsad rirattiymed
[0082].Gompaynd (U can be,prduced byreacting eampaund (bh 15with o

a halogenating agent. Examples of the halogenating agent include
phbRPhBPaL Fallide® RGiMAtiEES hafodert Thid i %ﬁlgr?&]@, A%d Hixtures
thereat anchthe-bkeedbe Halogenatinge48 agerinsusedtn as ahoeint bf,

abou, 1,Q to 100, mal. preferaply-ahaut 104019 ok, perob melofs, amides,

compound (I1). To promote the reaction, the reaction can be performed in

1S PIESEREE M BBHRE TR b the Tase ctadd H6rgatit bases,
basitmysaliseand dhedike= Erisdeaciinargadvantagéoushaperfarmidhe like

witggué SrQ:IL\{(%n Os%Tvgnscohé?xggfg}oeft S%H"%ﬂgag_{ﬁ%@ M”%referable . While
the reaction time varies depending on the reagent and solvent
to be used, it is generally 10 min to 50 hr, preferably 30 min

15 to 12 hr. The reaction temperature is generally 0°C to 200°C,
preferably 10°C to 100°C.

[0083]
Amino of compound (III) may be protected as desired by a
group represented by P! or P? [wherein P! and P? are the same or

20 different and each is i) a hydrogen atom, ii) formyl, or iii)
Ci-¢ alkyl-carbonyl (e.g., acetyl, propionyl and the like),
benzoyl, Ci.¢ alkoxy-carbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl, tert-butoxycarbonyl (Boc) and the like),
allyloxycarbonyl (Aloc), phenoxycarbonyl,

25 fluorenylmethyloxycarbonyl (Fmoc), Ci-1p aralkyl-carbonyl (e.g.,
benzylcarbonyl and the like), Cs.10 aralkyloxy-carbonyl (e.g.,
benzyloxycarbonyl (Z) and the like), Ci-10 aralkyl (e.g., benzyl
and the like), trityl, phthaloyl or N,N-dimethylamincmethylene,
each optionally having substituent(s), and the like. As the

30 substituent, 1 to 3 substituents selected from phenyl, a
halogen atom (e.g., fluorine, chlorine, bromine, iodine and
the like), Ci-¢ alkyl-carbonyl (e.g., methylcarbonyl,
ethylcarbonyl, butylcarbonyl and the like), nitro and the like
can be mentioned]. The group represented by P* or P? can be

35 introduced by a method known per se, for example, the method
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the solvent is not particularly limited as long as the reaction proceeds, for
example, solvents such as alcohols, ethers, aromatic hydrocarbons,
saturated hydrocarbons, amides, 10 halogenated hydrocarbons, nitriles,
sulfoxides, acid anhydrides, organic acids, inorganic acids, water and the
like or a mixed solvent thereof and the like are preferable. While the
redGH6A A8 Varids depeniditd S feadent and ‘SoVERT 18D TRBRS it

is Qegrerally Ihniindd 50 BF freférably 3theinddiStal 1 2Gve e réatkonG. M.
tepnperaturesis.genesally 0C to 200C, preferably 10C to 100C. [0083]

Amino of compound (lll) may be protected as desired by a group
repP®Hted by P1 or P2 [wherein P1 and P2 are the same or 20 different

sand eachds@)aaxhyﬂrog\en _ata:xmbﬁ') farowylced iihyCiebalkylcarhoryl(@.g.J11)
acetyl, progionyl.and the tike), .henzayl 1.6 alkaxy-carbopyl(8.g.,

methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl (Boc) and the like),
al§IBREBoRYI FRRCI CPHehBRYEAHOMAL I8 ThforRAMfetASRYESrSGHS -
(FMaen G 11 esaliyd-catberyl@ugl ckeazylcartbonykand theaidike)s of the
C7..10 aralkyloxy-carbonyl.(e.g.. ;benzyloxycarbonyl (Z). and the like),
T e e ety e R BT M 1R S e
10N AR dRfAdilafiRbREthyRi& s eheh Bpfidnaty Reving 3Ubsttfesedy! &fFers
the like. As theng0 substituent,ahia 3nsubstivests splectedifiem phenylrae
halogen atom (e.q., fluorine, chlorine,
A ebrboryT (@ S bonyt &

roming, iodine and_the like), C1
alky -carlb%nlflf e on?/ %ﬁ/ gar 'o(l)ny%?ba?y cgﬁgldn)ﬂrglénc? ]tﬁ[g y

likePnitrocafdthellfke eaky besnehtiBALdPITREFOURFeprésentedsy P1
ord32 ganibe 3p MikRAuced by & ethed-knawsuper se, farsxample dheo

lsmlentgﬂd 498ge§gg9ed ig@W{le%:I&rt%gscée.r&ce, %999é'1'CPrlotec£ive r(%)lg‘%isi)ir}1
Organlc%g/n 6315, Brd Ed. (by Theo ora W Gr@ene, Peter G. M ulfsfl
antthb likeT[0G84EacCompdtna dMAntay by srat reed byredciing? solvent
compaun@dllbhe reaction. While the solvent is not particularly
limited as long as the reaction proceeds, a solvent such as
alcohols, ethers, halogenated hydrocarbons, acid anhydrides,
20 organic acids, inorganic acids, water and the like, or a mixed
solvent thereof and the like are preferable. While the
reaction time varies depending on the reagent and solvent to
be used, it is generally 10 min to 170 hr, preferably 1 hr to
80 hr. The reaction temperature is generally 0°C to 100°C,
25 preferably 0°C to 30°C.

Compound (IV) can also be produced according to a method
known per se, for example, the method described in J.
Heterocyclic Chem., vol. 21, p. 1063 (1984) and the like or a
method analogous thereto.

30 [0085]

Compound (V) can by produced by reacting compound (IV)
with an alkylating agent. Examples of the alkylating agent
include trimethyloxonium tetrafluorcborate, triethyloxonium
hexafluorophosphate and the like. The alkylating agent is used

35 in an amount of about 1.0 to 50 mol, preferably about 1.0 to
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with a diazotizing reagent in the presence of an acid. Examples of the
acid include inorganic acids, organic acids, boron trifluoride ether
complex and the like. Examples of the diazotizing reagent include nitrous
acid, nitrite salts such .0 as sodium nitrite potassium nitrite etc., nitrous

aCé dgster'f‘ such sethyl %I'[I‘Ite amyl n rrge etc. and the Irke The acid is
used"in an‘arount of about 66 moI breféribly 5854t 570 18 100

mek yerthasoleflcompoimdndil).iThe didlzotizind reageht is isedesincdon .
amgrrmteotﬁl@os@ﬂv@rr@ 20;Is,molpprefecablyrabout 1.Q £ 3,9 mehPersl the

mol of compound (lll). This reaction is advantageously performed in a
solVat i t%‘%ﬁ%er %cu%ﬁ%ﬁ?é“ihé%%?véﬁt fgstﬁ‘&rﬁarﬁﬁi‘r%rﬁ “fifriited
sashipfigoas thereactohgprocekesoaesolyedt shehldaskealcohals)iethérsolvent

halpgeqated, hydrecarpops, acid anlydrides. 20 prgapic acids, JAREGANIC: ne

acids, water and the like, or a mixed solvent thereof and the like are
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21, p. 1063 p884pand)thedikeansa Héeﬂihﬂdiaﬂah)gﬂidﬁ)ﬂﬁﬁﬁﬁjotBOE{Q@Bﬁ]lod
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trrﬁfé‘fhyl%% Tt%%?h?hr(ﬂrob%ra@—f %ﬁé)nﬂfl‘ﬁ hekafltibfopRasphagshod

anshtheslikesThaatkylating agent is used 35 in an amount of about 1.0 to

50 %)é referably about 1.0 to 50 3.0 mol, per 1 mol of compound (1V) .

"*This reaction is advantageously performed in a solvent inert to the

reaction. RFHAETRESSIVENL is HBEPaRREIART liritéaBROIMY HETRRIN R™ is

reactigid fsgeaecdson selventsuah pscethersohaloganateskion reaction in

the presence of a base using an alkylating agent (e.g. alkyl
halide represented by R*X wherein X is a halogen atom, and the

20 like). Examples of the base include inorganic bases, basic
salts, organic bases, metal alkoxides, alkali metal hydrides,
metal amides and the like. The base is used in an amount of
about 1.0 to 5.0 mol, preferably about 1.0 to 2.0 mol, per 1
mol of compound (V). This reaction is advantageously performed

25 in a solvent inert to the reaction. While the solvent is not
particularly limited as long as the reaction proceeds, a
solvent such as ethers, aromatic hydrocarbons, saturated
hydrocarbons, amides, halogenated hydrocarbons, nitriles,
sulfoxides and the like or a mixed solvent thereof and the

30 like are preferable. While the reaction time varies depending
on the reagent and solvent to be used, it is generally 30 min
to 48 hr, preferably 30 min to 6 hr. The reaction temperature
is generally -20°C to 200°C, preferably -10°C to 150°C.
[0087]

35 Alkyl halide represented by R**X may be a commercially
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s hydrocarbons, esters, ketones and the like or a mixed solvent thereof
and the like are preferable. While the reaction time varies depending on
the reagent and solvent to be used, it is generally 10 min to 30 hr,
preferably 1 hr to 10 hr. The reaction temperature is generally OC to
100C, Rr%?rab%oc to tor 30C. Cgmop% und ]gV& can also be roduced

AN S aEmeS REowAThEr S8, o SXSNpTS the Fethdadeserbed

intde ClreimknSet. Perkisel rans: Tngyh287 2(a 998y emdthwertike - or a
medyyhanalogous thereto. 15 [0086] Of compound (V), when desired, a
compound wherein R4a is a hydrogen atom can be su E%l%;'ted to an
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s(eapdalkyihaline répreséntedhidbyrRaXewberein X s« hdloger byom, aAd the
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organic bases, metal alkoxides, alkali metal hydrides, metal amides and
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abotitdoQrte, 2 .Oael tpesihpmoldf campeuncbpunhis rdastionis compound

adyantageoysly.pedarped £2 i a-siventingd tedbeseaction Whlle dBg oung,

solvent is not particularly limited as long as thé reaction proceeds, a
wsoq\?&ﬁeéu&?%%‘é@nérd?ﬁﬁﬁé%ﬁ888%§r§a®¥%%oc£%ﬂ%und
amides, halogenated bydeacarhonst niltites, sutfoxidaandithedikesrorsbly

mixgd S0l gt Eher?o(i %ﬁ‘dﬂhg)é? like,a1e preferable, Whil the rf%%%%tal
time varies depending on the reagent and solvent to be used ItIs

getreraty 30 rinuRe48 i, prefetaBRF 30 mAPRY B fr. 4R Pdadtor moL,

temperatiel s @B@@takby 620C toc2Q0&e preferably mtQCde oGR8 1Y) .
5I§|k§'| halld regente% R4aX mayobe a.com rC|aII 51 avallgble
ro u

reac Jb rmed in E se ce O
uct or can SO ce accor Ing to a met d nown per se or

a tkod %&m teréhs {@ggg]lnclude inorganic bases, basic

salts, organic bases, metal alkoxides, alkali metal hydrides,
metal amides and the like. The base is used in an amount of
about 1.0 to 20 mol, preferably about 1.0 to 5.0 mol, per 1

20 mol of compound (V). When a metal catalyst unstable to oxygen
is used for this reaction, the reaction is preferably
performed, for example, in an inert gas stream such as argon
gas, nitrogen gas and the like. This reaction is
advantageously performed using a solvent inert to the reaction.

25 While the solvent is not particularly limited as long as the
reaction proceeds, for example, sclvents such as alcohols,
ethers, aromatic hydrocarbons, saturated hydrocarbons, amides,
halogenated hydrocarbons, nitriles, sulfoxides, esters, water
and the like or a mixed solvent thereof and the like are

30 preferable. While the reaction time varies depending on the
reagent and solvent to be used, it is generally 10 min to 100
hr, preferably 30 min to 50 hr. The reaction temperature is
~10°C to 250°C, preferably 0°C to 150°C.
[0089]

35 Compound (VIII-a) wherein Xb, Xc and Xd are carbon atoms
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Compound (VII) can be produced by condensing compound (V) s and
compound (V1) in the presence of a metal catalyst. As the metal catalyst,
various metal complexes having ligand are used and, for example,

palladium compound, nickel compound, rhodium compound, cobalt
compound, copper compound, platinum comp und. and th%ljke can be
mahtiohidd: AMoRytHaLe” paaft@{@ iAot n%f G5 hickePESHpourt and
copparccompoviht) are peefezdble; Compoaid (V) i8S useckitiah smonatofion
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USiagysosel e Nbdierido dbageactionl Rp1 Bhkenthe selvertdsaot pasticyladlyin
"@Eﬁ‘%ﬁé&% 9.3s e feagtion procepds,for e%‘éﬁ‘egr'ﬁebgf"é%“téts%‘%% a s
alcohols, ethers, aromatic hydrocarbons, saturated hydrocarbons, _
arfifefes, Praloberted hyearhond Vaitles2 RAIBRIdEs, esterdidvater st
thedikg10r:a nixegssalvest thereof andithe lika ) ares3@ psaferabie. Wiilent of
LAnegeaction 6'”%6% il I?nso?epgfggpe% %’é%eaé%égeﬂ 8‘ré%os%l\./§nrtnct)q Pe?‘é%e?’
it iS'generally 10 min to 100~ hr, preterably 0 min to 50 hr. The reaction
tefperafurecsrorogd t6V250¢, preferay 06 83 159089 9gsusly
CorapeyRaely Msahyherei ¥ X6 apdXd arercarboa-toms Sdrand Xads
2 nitragen alom,can be produced by sblecting cqupound (YID 1985 o
reduction reaction. Thé reduction reaction
proceeds, for example, solvents such as alcohols, ethers,
20 aromatic hydrocarbons, saturated hydrocarbons, amides,
halogenated hydrocarbons, organic acids, water and the like or
a mixed solvent thereof and the like are preferable. While the
reaction time varies depending on the reagent and solvent to
be used, it is generally 10 min to 100 hr, preferably 30 min
25 to 50 hr. The reaction temperature is -20°C to 100°C,
preferably 0°C to 80°C.
In addition, the reduction reaction can also be performed
by a hydrogenation reaction. 1In this case, for example, a
catalyst such as palladium carbon, platinum(IV) oxide, Raney
30 nickel, Raney cobalt etc., or the like is used. The catalyst
is used in an amount of about 1.0 to 300 wt%, preferably about
10 to 20 wt%, relative to compound (VII). Various hydrogen
sources can also be used instead of gaseous hydrogen. As the

hydrogen source, for example, formic acid, ammonium formate,

35 triethylammonium formate, sodium phosphinate, hydrazine and
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is performed according to a conventional method and generally using a
reducing agent. Examples of the reducing agent include s metal hydride,
metal hydride complex compound, borane complex, alkylboranes,

diborane, metals, alkali metal (e.g., sodium, lithium and the like)/liquid
ammonia (Birch reduction) and the like. The amount of the reducin

addift (558 (e &S EPproptiatBK aefs iR e e oraing 15 the KRdBIHet °F
reglociriy 1o Bgent 1 Bonekanppief emetal hyelricet metalttvydride momplexr 1
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amount of about 0.25 to 10 mol, preferably about 0.5 to 5 mol, per 1 mol
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padladiyaerrhon Plainum(iV), oxide, Raney Go. nickel, Raney cobalt etc.,
5°r£/984%§ is used. The catalyst is used in an amount of about 1.0 to 300
wit%, preferably about 10 to 20 wt%, relative to compound (VII) . Various
hydrogenCssnreasi cal¥als6die BSertAdtER of jacetiR iy b gernRy ke
hygregen seuresnfoer.example, foimisacid cagwaensmmdoraase, 35talyst.

I et S P A 00, 2 o1
to the method of producing compound (VII) from compound (V).

20 Compound (X-a) can be produced by subjecting compound
(IX) to a reduction reaction. The reduction reaction can be
performed by a method similar to the method of producing
compound (VIII-a) from compound (VII).

[0091]

25 Compound (XII) can be produced by reacting compound (XI)
with a nitrating reagent. Examples of the nitrating reagent
include metal nitrate salts such as sodium nitrate, potassium
nitrate and the like, acetyl nitrate, dinitrogen pentoxide,
nitronium salt, nitric acid, mixed acid (mixture of nitric

30 acid and sulfuric acid), and a mixture thereocf. The nitrating
reagent is used in an amount of about 0.8 to 20 moil,
preferably about 1.0 to 2.0 mol, per 1 mcl of compound (XI).
When nitric acid, mixed acid and the like are used as
nitrating reagents, an excess amount thereof can also be used

35 as a reaction solvent. This reaction is advantageously
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about 1.0 to 10 mol, preferably about 1.0 to 5.0 mol, per 1 mot of
compound (VII). This reaction is advantageously performed using a
solvent inert to the reaction. For example, s solvents such as alcohols,
ethers, aromatic hydrocarbons, saturated hydrocarbons, amides,
halo%enated hY[%rocarbons, esters organic acids, water ar%qlgq% Illég or a

mBRHSEERt ‘theteSP ART the MG Sird rofsiabie WIT thd 1ea8tioR Time
vasiebvdapeadinponahetkindiand anénat efitie rédocingsagenat 16aortthen

achivity and ameuntot the catalystio.be used, itls genarally 3Q.miade,
100 hr, preferably 1 hr to 50 hr. The reaction temperature is generally
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bepradiced by %@lsgﬂﬁgaﬂpp%r&qu@'@&oﬁ rRAUCHOD FEACOD. THGin o
reduction reaction can be performed by a method similar to the method of
1prédubing GovaperarelOem-arRers Torgodd (VTS (0091} 08, Corffeusd Ly
(Xcarbbgoeraduced by reacting compound (XI) with a nitrating reagent.
EXE(SBBL%S of the nitrating reagent include metal nitrate salts such as
sodium nitrate, potassium nitrate and the like, acetyl nitrate, dinitrogen
pentoxideS ORRBGHIM(SAR InithaRdi, Iestr &Rt fpenixteie S it semmagnd
angkaulfurie agid)e esk-a MiduretheresttThe nitrating:yeagent isusesd in
;Anamount of ahout 0%%’#%@8%82%@&%%15 hout 1.0 t9,2,0.mol, per 1
mal of compound‘%?l). When nitric acid, mixed acid and the Tike are used
astafPthgeeagehes dextBsEamauhtertaidan KRerbd (BEEFSS as'a
reastienr sedranti Thisreactq js asvantageguslys 543-54 (The Chemical
Society of Japan Ed.), or a method analogous thereto.
[0093]

20 Compound (XIV) can be produced by condensing compound
(XITI) and compound (VI) in the presence of a metal catalyst.
The condensation reaction can be performed by a method similar
to the method of producing compound (VII) from compound (V).

Compound (X-b) can be produced by subjecting compound

25 (XIV) to a reduction reaction. The reduction reaction can be
performed by a method similar to the method of producing
compound ({(VIII-a) from compound (VII).

[0094]
Aminc of compound (X-b) may be protected as desired by a

30 group represented by P? or P* [wherein P® and P® are the same or
different and each is i) a hydrogen atom, ii) formyl, or iii)
Ci-¢ alkyl-carbonyl (e.g., acetyl, propionyl and the like),
benzoyl, Ci-¢ alkoxy-carbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl, tert-butoxycarbonyl (Boc) and the like),

35 allyloxycarbonyl (Aloc), phenoxycarbonyl,
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performed in a solvent inert to the reaction. While the solvent is not
particularly limited as long as the reaction proceeds, for example,
solvents such as alcohols, ethers, aromatic hydrocarbons, saturated
hydrocarbons amides, s halogenated hydrocarbons, nitriles, sulfoxides,

anh d des anic a ani¢ acids and the like or e
#Véll‘(l) thereor an%’rL %féyfske geens r[era%z i tha® ?2( Iinon FHime ¥/ard$ae g-r
déb@mﬁg@bm@leagénthﬁdlwvént fo-1bearsad yit dx geprmralbp 10 riindo,
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Chemistry), vol. 22, pages 43-54 (The Chemical Society of Japan Ed) or
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S”Eé@ 19 the; magthind of praducing: compoygdVIlzg) fram ¢ompo! Y%s in
(V11). [0094] Amino of compound (X-b) may be protected as desired

sAGHRIP-FesradetEd by P3 dih4 [Wherdlirpaand P9 GrETRE saﬁﬁéeér G. M.
different andieach isika.hydrogen atom, i) formyl, or iii) CI-6
al )Gocgg onyl (e.g., acetyl, propionyl and the like), benzoyl, CI-6
15
alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl,

tert-butoxyeBRSHR (Q&T)Iaﬁd tHEHKe} 3% Iy Kyt bBfyRE&I0g3 roon atoms,

phenoxysarkoayhitrogen atom can be produced by subjecting
compound (X-b) to a cyclization reaction. For cyclization
reaction, for example, a method by heating, a method using an
20 acid, a method analogous thereto and the like are used. For
ring closure by heating, the reaction is advantageously
performed without solvent or in a solvent inert to the
reaction. While the solvent is not particularly limited as
long as the reaction proceeds, for example, solvents such as
25 ethers, aromatic hydrocarbons, amides, halogenated
hydrocarbons, organic acids, inorganic acids, water and the
like or a mixed solvent thereof and the like are preferable.
While the reaction time varies depending on the reagent and
solvent to be used, it is generally 10 min to 100 hr,
30 preferably 1 hr to 10 hr. The reaction temperature is 50°C to
300°C, preferably 100°C to 200°C.
When acid is used for ring closure, for example,
incrganic acids, organic acids, boron fluoride ether complex
and the like are used. The acid is used in an amount of about

35 0.05 to 100 mol, preferably about 0.1 to 10 mol, per 1 mol of
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55 fluorenylmethyloxycarbonyl (Fmoc), C7-10 aralkyl-carbonyl (e.g.,
benzylcarbonyl and the like), C7-10 aralkyloxy-carbonyl (e.qg.,
benzyloxycarbonyl (Z) and the like), C7_10 aralkyl (e.g., benzyl and the
like), trityl, phthaloyl or N,N-dimethylaminomethylene, s each optionally
having substituent(s), and the like. As the substituent, 1 tg 3 substituents
i e S s ) S
iodineEvd HRINKE); CF 6 alRylscdrromlyl {83F Enféthilcarboaghion. While
ethyleadaryn butycamopy:and the Hike) 1nitro-apddbellke; 1acambe
mentioned]. The group represented by P3 or P' can be introduced by a
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heatingna methedusing an 20618 Wethad analegousdbgeetoagd then:
like are used. For ring closure by heating, the reaction is advantageously

1heHOrmEd WithSEsIvaRL S itP a%dvERt irfert o thE FedEGST Rhile the
sotuattbds siolpartisutedy timiped as |pngas-Hia yeaetioboprodeeds, for
ex?mpj@a solvents such as 25 ethers, aromatic hydrocarbons, amides,
halogenated hydrocarbons, organic acids, inorganic acids, water and the

like or a nfRBAEBITent et drftl PKE SePrefébidrWATERARd (X-¢)
readtion imexwanesideperdingnon thexieagerd atd tselvaent ta biusedaent
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temperature is 50C t0 300C, preferably 100C to 200C. When acid is used
forrirg CRo&N, ¥or BXERTAE dRorGaniRiscifsmorjant 40a5eBbronThese
fluetidgeether complexo antlitheilike @sedised . tbhelacithds hse@ddasaitibed in,

a”%%%“%&éﬁ@@%ﬁ J. Org. Chem., vol. 38, page 1239 (1973), J. Org.
Chem., vol. 68, page 7119 (2003) and the like, or a method
20 analogous thereto. The amination reagent is used in an amount
of about 1.0 to 20 mol, preferably about 1.0 to 3.0 mol, per 1
mol of compound (X-c). This reaction is advantageously
performed in a solvent inert to the reaction. While the
solvent is not particularly limited as long as the reaction
25 proceeds, for example, solvents such as alcohols, ethers,
aromatic hydrocarbons, saturated hydrocarbons, amides,
halcogenated hydrocarbons, nitriles, sulfoxides and the like or
a mixed solvent thereof and the like are preferable. While the
reaction time varies depending on the reagent and solvent to
30 be used, it i1s generally 10 min to 170 hr, preferably 1 hr to
80 hr. The reaction temperature is 0°C to 150°C, preferably
20°C to 80°C.
[0097]
Compound (VIII-c) wherein Xa, Xb and Xc are carbon atoms,

35 and Xd is a nitrogen atom can be produced by condensing
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as 0.05 to 100 mol, preferably about 0.1 to 10 mol, per 1 mol of 56
compound (X-b). This reaction is advantageously performed without

solvent or in a solvent inert to the reaction. While the solvent is not
particularly limited as long as the reaction proceeds, for example,

solvents such as.ethers, s aroma icgg ocarbans, saturated
e e PR et B ToTe g o drage
adidsripbeganic Heeddanateraiddie ieroraimierseivemiheresfand

the rlike axerreterable Wihilg the: reaction dmeyvariesdepending sentbed in
reagent and solyent to be used, it is generally 10 min_io tq 100 hr,

or ST B SD i T3 T Pe ALUEN e AR 0CRE 200D 0 5-0
spreferabie 0C tane50Ct [0O@sEamMEdund CorpeandeBrdduded bsed in an

reaeling corpauBd{Xich With ap aination reagent, Examples 6f the 5 .0 mo1,
amination reagent 15 include O-mesitl)glenesulfonylhyd_roxylamine, 0-(2,4

diftophelRh R SRURMHG, Shd a miktie tRareor rHes& TEayetis Ty
bepprotuced attordingltvcine methbdtdesdribentatt fonexarples Jti@rg.

Chemynel 88, &@9%2—%%&%@%3 1949e Ghem-1 0L 68 RAQe /4 s on

(2003) and the like, or a method 20 analogous thereto. The amination

%eRy8HERTsedIn A At BF BHTL®L.616 26 Mét (refrably 5BoEE 1.0
to Brormol, pérytinmod db cosmpeand(Xeell Hyisreactioons advartageously

pegiormed in asQlvant e 10 the feactions Whils fae : SAVeILsS oL 1ike or

particularly limited as long as the reaction 25 proceeds, for example,
sofveRE P AERERBR: e aFbmatitRy dret RbBRE r ekt atelinile the

hyrleecalihﬂns;iamid&a;ihalmmi@ﬂnlgy@mqatbonsag&ﬂtes;rmlkqueaanda
B ke, & mixed solyantihereopand nedike ate preferable, Wil e

reaction time varies depending on the reagent and solvent to 30 be used,

it i$yereralfPe0TRRCio- PFOURTRRERTADY 1IIRPBRALYTHE t&ackoN>0°C,

tepperatuelis QCcto3566dqareferably 20C to 80C. [0097]

[0098]
Compound (VIII-d) wherein Xa, Xb and Xc are carbon atoms,

20 and Xd is a nitrogen atom can be produced by subjecting
compound (VIII-c) to a decarboxylation reaction. The
decarboxylation reaction can be performed according to a
method known per se, or a method analogous thereto and, for
example, a method using an acid, a method analogous thereto

25 and the like can be mentioned. Examples of the acid include
inorganic acids, organic acids and the like. The acid is used
in an amount of about 0.0001 to 20 mol, preferably about 0.01
to 5.0 mol, per 1 mol of compound (VIII-c). This reaction is
advantageously performed without solvent or in a solvent inert

30 to the reaction. While the solvent is not particularly limited
as long as the reaction proceeds, for example, alcohols,
solvents such as ethers, aromatic hydrocarbons, saturated
hydrocarbons, amides, halogenated hydrocarboens, sulfoxides,
organic acids, inorganic acids, water and the like or a mixed

35 solvent thereof and the like are preferable. While the
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Compound (VIlI-c) wherein Xa, Xb and Xc are carbon atoms, 3s and Xd

IS a nitrogen atom can be produced by condensing 57 compound (XV)

and compound (XVI) in the presence of a base. Examples of the base
include inorganic bases, basic salts, organic bases, metal alkoxides and

the like. The base used in an amqunt of abQHt 1.0to 2(}C moldpre erabJCy o
aBSHCL DR 50°€ nidf et £RReFS-E8mpound (X5 2 Todmpound (XW1)'is
used irsad, ahtfodst okaboal 10 16 20imdicprieraily arsderariy 530 mon
par.l el ef.compaund (XM nThisgeaction s advajuageously operiasmasbec,

in a solvent inert to the reaction. While the solvent is not particularly
lir%&d Sfohy 4sthelréattion io proceeds, for example, solvents such as

salcohols, @thersyparomatiéIiydidcarbonsssaturateth hyfrecarsmesind wherein
arpifles, -hglagenateghydracasbons; nitilessiRddesand fhe dikegyr a

mixed solvent thereof and the like are preferable. While the reaction time

vaRSEREnBhG B RS REA T SPTRBEh B i§TE TEEL R Geneldlfy
1G:atint05Q At iprefeeallyibhr dan2bapdhtoreastiaretemperngture isfor

generally s20G to 120G sPeferably AC;to 8Q¢. (098] Compeupdily s

wherein Xa, Xb and Xc are carbon atoms, 20 and Xd is a nitrogen atom
10caf BEpIBALER B SEHRERR) SORBOEREYVIIYO 0 AdeddBoxyfatior (The
reantian c besdetathoxylaliopaieaniion, camn be perfosdethatogrdingttbeareto.
mzwlfnown per se, or a method analogous thereto and, for example, a
method using an acid, a method analogous thereto 25 and the like can be
mentioned ERaAGIeSVafthecacitPipERide ¥RoPGENRadHS, 6RgRAT: &8s, and
andthenlikedTheacidisoged dnamsamounioimoui-eH0H] tR20molng
1PIECIBN 800K D Il 2 BIaPedibP! of copRuRd YL Qe Thisase.
reaction is a vantageous?y erformed without solvent or in a solvent inert
3R ReaGtork W HIRSth eL 861 i AT partcuBRITammItBS &S 18RG TS
the rgastienyuesesdseferexample dalcohals, t selverts suachasetherssed in

argrrpaggoﬁ%%roggrgggﬁt S?'ELbra%%dZ Omol, preferably about 1.0 to 5.0
mol, per 1 mol of compound (XV). Compound (XVII) is used in an
20 amount of about 1.0 to 20 mol, preferably about 1.0 to 5.0 mol,
per 1 mol of compound (XV). This reaction is advantageously
performed in a solvent inert to the reaction. While the
solvent is not particularly limited as long as the reaction
proceeds, for example, solvents such as alcohols, ethers,
25 aromatic hydrocérbons, saturated hydrocarbons, amides,
halogenated hydrocarbons, nitriles, sulfoxides and the like or
a mixed solvent thereof and the like are preferable. While the
reaction time varies depending on the reagent and solvent to
be used, it is generally 10 min to 50 hr, preferably 1 hr to
30 25 hr. The reaction temperature is generally -20°C to 150°C,
preferably 0°C to B0°C.
[0100]
Compound (X-d) can be produced by reacting compound (X-c)
with a formylating reagent or an acylating reagent in the

35 presence of a base. Examples of the base include organic bases,

59



hydrocarbons, amides, halogenated hydrocarbons, sulfoxides, organic
acids, inorganic acids, water and the like or a mixed 3s solvent thereof

and the like are preferable. While the 58 reaction time varies depending

on the reagent and solvent to be used, it is generally 10 min to 200 hr,
preferably 30 min, to 100 hr. The reaction temperature is generally OC to_.
DO DB O 16 1E0E. SRt A Seteeny o anic
cohisbanasvherkinhendidiebotofRE¢ andfRyeSstaehydiogeh Sea9ks)
cannhe Jeroduced; bysuhjeetad tha gempoundig estedfication, The

esterification reactjon can be performed according to, for example, the
o BB Rt 0 ke RaGAR RoTTT (Couf by Focmate

sExperimental Cheniistry), \iold22x papest 364 [Fhecghemical Surietytof

Japam Edd. o aymethedranalogoysdhesein, 1 009ACamReUNd (Yilk-ene
wherein Xa and Xc are carbon atoms, and Xb and Xd are_nitrogen atoms

cahtf€ protiReef5Y chhdiiihd s 2BniBEiRd (V)84 tomPFodRd IX VAR
in the feesenge dfaibased Examples bf tihebasenmtlode doomanmid béses), -

bagic salts,, organic,bases.metal alkoxides and the; like Thebasg.Hsgdds in

an amount of about 1.0 to 20mol, preferably about 1.0 to 5.0 mol, per 1

1S PEINBbUNT BROY T CorfpbBind®aily iPassa T4 26%bunt bfte 10
abedl 1.@4éa 20 mal, prefesablyuabioukt€) to 5rBimokepet lomaol of

COQR%%’%%%AQSI{)%\%%%%&S afvantagequsly; performed jn.asalvent,,

inert to the reaction. While the solvent is not particularly limited as long as
th&"PdaEticHpRTSEIE P XA BRI EbRERESUch RS HioRSIs! (tFers 35'©
aramaticihydiocatbeas, saturatethhytsgcadions, amides; halegerated
hydrgcarbo itril lfoxides ike i lv
B . e Testion e varioe bpending on
thé YEEGERERABSAENTRS Pel tigeBT itdsjerictafly U Rfin B G it, and the
prefexablyrk hste3a-251kr. Theieactios temparadure isngenerdlbs-200d0ding

158%*tB§#§Q%EQEQCQ%58%%1vent to be used, it is generally 10 min
to 24 hr, preferably 30 min to 10 hr. The reaction temperature
20 1s generally -78°C to 50°C, preferably -78°C to 25°C.

Compound (X-d) can also be produced according to a method
known per se, for example, the method described in J. Chem.
Soc. Perkin Trans. 1, page 3587 (1997), J. Org. Chem, vol. 56,
page 2866 (1991) and the like, or a method analogous thereto.

25 [0101]

Compound (X-e) can be produced by condensing compound (X-
d) and hydroxylamine in the presence of an acid or a base.
Examples of the hydroxylamine include aqueous hydroxylamine
solution, hydroxylammonium chloride, hydroxylammonium oxalate,

30 hydroxylammonium phosphate, hydroxylammonium sulfate and the
like. Examples of the acid include inorganic acids, organic
acids, boron trifluoride ether complex and the like. Examples
of the base include inorganic bases, basic salts, organic
bases, metal alkoxides, alkali metal hydrides, metal amides,

35 organic lithiums and the like. Hydroxylamines are used in an
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[0100] Compound (X-d) can be produced by reacting compound (X-c)
with a formylating reagent or an acylating reagent in the 3s presence of a
base. Examples of the base include organic bases, 59 metal alkoxides,
alkali metal hydrides, metal amides, organic lithiums and the like-

Examples of the formylating r ent. include N,N-dimethylfo mide
N-?S‘Prﬁ?l%iﬁéfrﬁ%]oe% X %Srm%morplﬁoéﬁhe? ?Sr%fcégé?é S%toe%lé S%Tc]:% gg e]tRyV‘Ol’
fornate Stetk. cdndehediked aht-examples efte asylkdRrg reagentamount of

inclyderamides sughoas M, N-gimetinlbepzamide efc, ard the lika., Ther 1
base. is used in an amqunt of arkr)out .0 to 50 mot, preferablx\ abotut ]fo tg N
100l °peF THROFST compound Ecy2She FormiSTating feagant and °F 2200
sacylatinip réd§entare pacheurséd in #bantathouritofldfomrl.0 B0 Imopl of
prefsiabihabert 4,0 tordQ smalaper 4ok of $emRAYRE(X16) pdhiSrmed in a

reaction is advantageously performed in a solvent inert_to the reaction.

WHARE YRB solEREis Rof Part&a&Hy fmitelids forld'asYhe" F&ctisn "ot
proeecdsyuforexampte,tsalvents.sughas etirersgdSthalvgenatedds, for

hydragamons, aromatic hygrocarbons, saturated, bydrocaghons and the

like or a mixed solvent thereof and the like are preferable. While the

14 BEFER TRAE R e SAEPEALRTY B IRE 7EEGRNt o SEvent T BE0EEG it
is geaecaliyrhOnmjN ntoc24 T s prefetablyi 38 aniretac 40shr. HdieoreagGtiGiromatic

te%?ﬁ%ﬁﬁgeég%g%Qeggﬁﬁh%ﬂﬁ§§§9é§§?’Bgaﬁﬁﬁgwaé?%%?3§§8%ganic acids,

Compound (X-d) can also be produced according to a method known Efgr
sevfseExanthl&thet MEthol desStritsdd 77 57 EHer? eS8 PRin ffans '€, are
page=32241897)wdi Qrgt izhea ¥ol.dvb t eger2866 419933 matichthetikehe

150rra raneéh daanr?lal g?\%‘éntpe{%t%ezéig&pllgqrypc?éjr%jrgi_f\)Cj.aﬁpH‘Jain to 170

produced by condensing compound (X- d) and hydroxylamine in the
prédends ot arrhdid ér Atbdse 8 Exampldd df #58 RytrBxHERAEARERTde S

aqyensishydrasdanyngs sedtion hydeaxyanrmopunuohioriden addition,
Ei%%%’g%%glﬂ:rﬂr% él’j E%%ﬁ%?gg&o’é%@é“@9”5‘%%‘1118@8599@%%@ion.
Compound (X-e) can also be produced according to a method

20 known per se, for example, the method described in 4th Ed.
Jikken Kagaku Koza (Courses in Experimental Chemistry), vol.
20, pages 353-354 (The Chemical Society of Japan Ed.) and the
like, or a method analogous thereto.

[0102]

25 Compound (XVIII) can be produced by reacting compound (X-
e) with an amination reagent. The amination reaction can be
performed by a method similar to the method of producing
compound (XV) from compound (X-c).

[0103]

30 Compound (VIII-f) wherein Xb and Xc are carbon atoms, and
Xa and Xd are nitrogen atoms can be produced by subjecting
compound (XVIII) to a cyclization reaction. For the
cyclization reaction, for example, a method by heating, a

method using an acid, a method using a dehydrating agent, a

35 method analogous thereto and the like are used. The method by
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like. Examples of the acid include inorganic acids, organic acids, boron
trifluoride ether complex and the like. Examples of the base include
inorganic bases, basic salts, organic bases, metal alkoxides, alkali metal
hydrides, metal amides, 35 organic lithiums and the like. Hydroxylamines
are used in an 60 amount of about 1.0 to 20 mol, preferably about 2.0 to

16 R70h e PLIn 61'GF BEHRSHIME (R TAE ShiGTE (R PR ARTIROURY of
abeutt(hd tei20Q anot,preferatsy adyd ut 0. rtodlol myot; perclngol Gf I I-b)

compaun thﬂaﬁ Base iglisgd, 'no%%mgwf gfgggm. 1Q.1,19.300

mol, preferably about 0.1 to 100 mol, per 1 mol of compound (X-d) . This
re‘éﬁﬁ&ﬁ]1§%d¥fcarﬁ§§e6%gbgﬁ6éﬁb%eacﬁﬁf% $BREHTH ERRB RN ion,

sWhidatbeisklyephispabparticularhl binites, aplongrasthe peactiamloride,
p“ecee Snl oE3AM RE, SO' o@,ta Lch ﬁsbﬁlceﬁelﬁ féngygl%rgfesamme,
ogasbgn rated h rocar ons, amides alogenated
hy%%@ar@on§qﬂmsd§arfé%est%s@@ﬁél @éﬁéédﬁroﬁ%ﬁ}éa%‘?é&ﬁi@nyl
basese 2Ll Anbyesitles: esganimatidss inengas)icacids uaratesanid-the like

ora ed solvent hereof the like ar refe able While th regcllllon
time {?ﬁesé épena%ng on tﬁ &lis r(gagent a%nyc?so v%nt to eﬁseﬁpe]ilt IS orie

1ogerretdllpnd e td 10 hEhsreferatshyathrto BOCRL Tife ¥é&6tiéR an amount

tegpesaie is. gensraly Ofo 10 2505 dyafekably AE te 206G, koagditioner 1
micr%wa¥e |g£1d|at|onm c}b}(_s)usegcikj promoethe reaction. om, ou%ogl

(Xm é’) can als OeuBro according Fto at r(r:we%hod Soknown 1 p T se

exeemslertied mém@egeﬂlbédﬁnqrthllgda JikkesKagaler Koza @6urses
in Experimantalg&hemistiy) s¥alve2@. pages353-3bading Chemicaled as

Saciety of Japan Ed. and the like, or a method a Iogou thereto. [0102
195 88%160un§‘ix§ﬁﬁ)z roc&ué)gd brf;/] reaélndj?:ompoilng?i j[u ]hhis

can b&pro
aredimirstionrengehnt Tiye ammiretiorsiesctionreanhd ysadeaneasy a

rn%%EEGSH@%@&OH§EEgKgQBng[ME@EEﬂQQ CRPUH V) BOMand the
Con“mju%%(z‘%Liggosélvent thereof and the like are preferable.
While the reaction time varies depending on the reagent and
20 solvent to be used, it is generally 10 min to 100 hr,
preferably 1 hr to 50 hr. The reaction temperature is
generally 10°C to 300°C, preferably 20°C to 150°C.
[0104]
Compound (XX) can be produced by reacting compound (XIX)
25 with a halogenating agent. The halogenation can be performed
by a method similar to the method of producing compound (III)
from compound (II).
[0105]
Amino of compound (XX) may be protected as desired by a
30 group represented by P’ or P® [wherein P°® and P® are the same or
different and each is i) a hydrogen atom, ii) formyl, or iii)
Cy-¢ alkyl-carbonyl (e.g., acetyl, propionyl and the like),
benzoyl, Ci.¢ alkoxy-carbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl, tert-butoxycarbonyl (Boc) and the like),
35 allyloxycarbonyl (Aloc), phenoxycarbonyl,
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30 Compound (VIII-f) wherein Xb and Xc are carbon atoms, and Xa and
Xd are nitrogen atoms can be produced by subjecting compound (XVIII)
to a cyclization reaction. For the cyclization reaction, for example, a
method by heating, a method using an acid, a method using a
d%g]}/drating agent, a 3s method analogous thereto and the like are used.
T

HgtROEBY B Heatirty BRbBithe {H&tod dsirg &fHcf tarppgony: (-9-.
pevformed bybanyiethod siwlal tedhe Methodreflproducingzodmpeplnte . g. ,

(VH!;'@P]‘YQQ‘ EQPE%%%‘d (%ybbnwmaﬂwqraéiﬂg%agﬁﬁ ISP, g, penzyl

examples of the dehydrating agent include diphosphorus 5 pentoxide,
pHIEPhbRTs bk§Ehroride: phosphyrid entathidiids, tisidryipRoRpRftEY Lene,
sphesgens, N dedicyclohexydcaniiodiimiden talsminansodiemidioxiders the
oL ehlrids. methanesulaay cloidepiolusnesulignehignde,,
trifluoroacetic anhydride, acetic anhydride, acetyl chloride, polyphosphoric
io 2RIPAFT thePkd eF He dehytibting agenrkitsed if ahtafourfdbhandit
1.@1e 10Gegl, prefesaklyiabaubs:0/10 B9.m0), per iy met-ebegmpound
(XVIH] -ﬁ@%ﬁggcﬂO”HStaci"c%r%ﬁﬁoi‘s%doe&ﬁ%mﬂ%Ee"}"thg%58'Vae”& M0 ;e
solventinert to the' reaction. ild the solvent is not p’)artlcu]farlyrlllmite as
195 forg BR tRRERitRsN pro&Beda ot Ranphe s5819enky sBchras Patlvars, be

ar@m&h&@wbgmeﬁwﬁadfy?eﬁawni,ohaé&gagat@d ghe Imethod
hydrocarhons, ketones, acid anhydrides a e like or a mixed solvent ,
STt AR e B rEieFable Tl e eoact i e e e 40
dePpeFriing e reagenBand20’ sdRENt e brotsed - it & errally ternfin M.
to Oshir, apretexably: kdr to 50 hr. The reaction temperature is generally
10(? i%g 0C, preferably 20C to 150C. [0104] Compound (XX) can be

5pr 8uce by reacting compound (X1X) 25 with a halogenating agent. The
halogenafionraiinbe getridrmed by @nwsthodsimilartodtesiethedrafound

prQQN@”Eh@Q@H%ﬁﬁH%Q”)V&QH1QOHH@3%&@§Qh&ng§]a metal catalyst.

The condensation reaction can be performed by a method similar
to the method of producing compound (VII) from compound (V).

20 Compound (X-f) can be produced by subjecting compound
(XXI) to a reduction reaction. The reduction reaction can be
performed by a method similar to the method of producing
compound (VIII-a) from compound (VII).

{0107]

25 Compound (X-g) can be produced by condensing compound (X-
f) and compound (XXII) in the presence of an acid or a base.
Examples of the acid include inorganic acids, organic acids,
boron trifluoride ether complex and the like. Examples of the
base include inorganic bases, basic salts, organic bases,

30 metal alkoxides, alkali metal hydrides, metal amides, organic
lithiums and the like. Compound (XXII) is used in an amount of
about 1.0 to 20 mol, preferably about 2.0 to 10 mol, per 1 mol
of compound (X-f). The acid is used in an amount of about 0.1
to 200 mol, preferably about 0.1 to 100 mol, per 1 mol of

35 compound (X-f). The base is used in an amount of about 0.1 to
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Amino of compound (XX) may be protected as desired by a 30 group
represented by P5 or P6 [wherein PS and P6 are the same or different

and each is i) a hydrogen atom, ii) formyl, or iii) C1_6 alkyl-carbonyl (e.qg.,
acetyl, propionyl and the like), benzoyl, C1_6 alkoxy-carbonyl (e.g.,
methoxycarbonyl, ethaoxycarbonyl, tert-butoxycarbonyl (Boc) and the like),
Sg ?ﬁylo?@éaﬁ%ﬁﬁﬁ%g,aﬁ?élntmgyc rB%n%/P,a/dﬁO?’ $elPeB1CcE
flucranypimethifoxycarriy (Femoc)eC7islGavalkykgasenyl (esgformed in a

benzylcarbonyl apd the: ike), £ £+0 aralkyaxycarhony (€he is not
benzyloxycarbonyl (Z), and the like), C7_10 aralkyl (e.g., benzyl and the

IikBT TtrityT bl ol Bt N N-Simbthiafinbitethfsie %8 ddctiGhtSnally™
shasdrgsubstitedtés), aarditie dikea Ascihel substiheent, latoBagulistituents

selerieddremspaenyl, @, alogen afpm (e luobne, chIonne JBoming

iodine and the like), C1_6 alkyl-carbonyl (e.g., methylcarbonyl,

ethyIRaRTENC Bty RAFBSHTEand hé TKEYSHitrSaha the G 15'88n Feomatic
memtiamned]. H’é&gromiﬂpmswﬁeddgsPScQIgBBimamb_eth_rcidwz@iﬂwca acids,
method kngwn.per se, for example themefpd descibediny the 1ike are

Wiley-Interscience, 1999, "Protective Groups in Organic Synthesis, 3"a
10E Rrefy THetord I e réBRe T PREEL O MInWTSFARE Heanas ity [oTo6]e
Camapesnt @0Xdl)earybetprosused:by £ontensingaompoundl agand 170
compound (V)i the, pesence of ﬁﬁqme%g%aéx%% ‘EQet%?ﬂ%%%% GALLERS
reaction can be pei?formed y a method similar to the method o
prédoeingléompéunid (Y30 Fonpeofgaimd (ViC20cCariBundiiX Frdanise
pradueed dyesukesting-eempaun th{ Xd 40 eorgsustitre reactiaratheon.
15reg§% reaction can be performed by a method similar to the method of
%ig compound (VllI-a) from compound (VI1). [0107] 25 Compound
(X-g) can BEPRIMTCE bY) coiide RSINGrESABBEINAY OCOR) RIS EbmpeaRGund (X~
(XX dndhe presencenafan acid vs gkasendxamples gfthe acid inclvde The
In%%%%@%é&%%%émgggg%%%9%bn.be performed by a method similar to
the method of producing compound (X-e) from compound (X-d).

20 [0109]

Compound (VIII~-g) wherein Xa and Xd are carbon atoms, and
Xb and Xc are nitrogen atoms can be produced by subjecting
compound (X-h) to a cyclization reaction in the presence of a
dehydrating agent. Examples of the dehydrating agent include

25 diphosphorus pentoxide, phosphorus oxychloride, phosphorus
pentachloride, triphenylphosphine, phosgene, N,N’-
dicyclohexylcarbodiimide, alumina, polyphosphoric acid, acetic
anhydride, acetyl chloride, sodium dioxide, thionyl chloride,
methanesulfonyl chloride, p-toluenesulfonyl chloride,

30 trifluorcacetic anhydride and the like. The dehydrating agent
is used in an amount of about 1.0 to 50 mol, preferably about
1.0 to 3.0 mol, per 1 mol of compound (X-h). This reaction is
advantageously performed in a solvent inert to the reaction.

While the solvent is not particularly limited as long as the

35 reaction proceeds, for example, solvents such as ethers,
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boron trifluoride ether complex and the like. Examples of the base include
inorganic bases, basic salts, organic bases, 30 metal alkoxides, alkali
metal hydrides, metal amides, organic lithiums and the like. Compound
(XXI1) is used in an amount of about 1.0 to 20 mol, preferably about 2.0 to
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dehpdridting agept indlude 12 diphosphodis(FeatoxideEphosphorasused in an

&Xﬁg@%@%?@&&t@@% pegtagioride, tipheayiphasphine .PBOggeRes oo

20

25

30

35

mél, per 1 mol of compound (X-f). The base is used in an
amount of about 1.0 to 20 mol, preferably about 1.0 to 3.0 mol,
per 1 mol of compound (X-f). This reaction is advantageously
performed in a solvent inert to the reaction. While the
solvent is not particularly limited as long as the reaction
proceeds, for example, solvents such as alcohols, ethers,
aromatic hydrocarbons, saturated hydrocarbons, amides,
halogenated hydrocarbons, nitriles, sulfoxides, esters,
ketones, aromatic organic bases, acid anhydrides, organic
acids, inorganic acids, water and the like or a mixed solvent
thereof and the like are preferable. While the reaction time
varies depending on the reagent and solvent to be used, it is
generally 10 min to 170 hr, preferably 1 hr to 80 hr. The
reaction temperature is generally 0°C to 250°C, preferably 0°C

to 200°C. 1In addition, microwave irradiation may be used to

promote the reaction.

[0111]
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dicyclohexylcarbodiimide, alumina, polyphosphoric acid, acetic anhydride,
acetyl chloride, sodium dioxide, thionyl chloride, methanesulfonyl
chloride, p-toluenesulfonyl chloride, 30 trifluoroacetic anhydride and the
like. The dehydrating agent is used in an amount of about 1.0 to 50 mol,

preferably-ghoutn-03e-3,0 pgl, per 3. mal A £appeund (6l Il una (x-£)

reaction is advantageously performed in a solvent inert to the reaction.
WHIEthe SBifEART IS pARTARRTy IRFited 2 AR a5 tRE BFfBActiofixamples
pro€eeds, foreexamplegsolventsisuchdsiethers: rodhalogenated rite salts

hydragarhons, gsiers.qketones and the fike or 2, mixed;solvent hereof and,
the like are preferable. While the reaction time varies depending on the

SreSGHERT ANt SOIVRRAt T3 e UsEHE iR géRdralR i 1o Hhm &5 30-hi2pefdrably ke -
1 Extons 13 ho.fTheaeasliogdenpermtuteis generatly 06t phOss halide,

preferably 96,19,100¢, [0110] Compound (vl11h) wherein xsaag%f and, xd
are carbon atoms, and Xcis a Kltrogen atom can be proguce y
cOMRENSHAG i6 - rpBiiiE xef) tdifd o padndIx Ak in thEhsredbmeetéfzing
anraciger a basse&Examplessabthecasid nslude in@rg%lisiaqi@%,hor%anic
acids, baran triflyoride ether_ complex and the like. Examples of the e

”in&ﬁﬁg‘l‘iﬁ%)‘% n%ﬁgdsce;'%aéﬁ% g&iltés,m??%ar%%rbasénso, m%?al%%%ﬂé%, ?f_f) ’
alKAP AP AGEREERY nigiel 1 5lamices, dryanicaihiunts ahdteufike.- 0 to

Compotsid, ()E%Hbeigald§§dd-ﬁc§ﬂ:am@uﬂboﬁgbok%i-;o r%@gmg}ﬁg,lpfﬁgerably
about 2.0_to 10 mol, pgr 1 mol of compound (X-) . The acjd is used in an,
jucszctd e U kRS A T S R
mé&Peiedinpotith (ko). tTise et iscnsedWhide 20hammiteoftabicunt© to
1s200med.i preferallyiaheutl 0uto 34 8Qls pef1 ragkef samnoung £X-f).£This

reaction i’sé adv &ggggugla/c erformed in a solvent inert to the reaction.

whifé the  solent s not particaiark ity S5 167G as e EEdicH
prozeedsafdramammipid ossiventsisibh astafeotols, etierd, 26larematibereot

hysiracarhons, satyrateg-iydrogarbons;amidesSe reaction time varies
depending on the reagent and solvent to be used, it is
20 generally 10 min to 30 hr, preferably 1 hr to 10 hr. The
reaction temperature is generally 0°C to 150°C, preferably 0°C
to 100°C.
[0112]
Compound (X-3j) can be produced by subjecting compound (X-
25 1) to a substitution reaction with hydrazines. Examples of the
hydrazines include aqueous hydrazine carbonate solution,
hydrazine dihydrobromide dihydrate, hydrazine
monohydrochloride, hydrazine dihydrochloride, hydrazine
monohydrate, hydrazine monohydrobromide, hydrazine sulfate and
30 the like. To promote the reaction, the reaction can also be
performed in the presence of an acid or a base. Examples of
the acid include inorganic acids, organic acids, boron
trifluoride ether complex and the like. Examples of the base
include inorganic bases, basic salts, organic bases, metal

35 alkoxides, alkali metal hydrides, metal amides, organic
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halogenated hydrocarbons, nitriles, sulfoxides, esters, ketones, aromatic
organic bases, acid anhydrides, organic acids, inorganic acids, water and
the like or a mixed solvent thereof and the like are preferable. While the

reaction time 30 varies depending on the reagent and solvent to be used,

It i5; gengrally, 19 min 10,170 hr%&%‘;e{?%’s1a'1fet°u§9dhﬁ-nTQ% [GRAGHAN of
temperature Is generally OC to 250C, preferably OC to 200C. In addition,
mittBave- PrddiatiBniifay @é?ﬁ%’%ﬁpréﬁ%{’é thelrézttich ™85 jo PEL] g5™m0L

Compahifith(Kd) canihe prmd@cadihy 1eagtiag compauaddxf) sfthisout 0.1

digzotizing reagent and %Jia'_oaq;%}%'”ﬂ Bg%Qt-l%ﬁaQH?s Qe 01 of

diazotizing reagé_)nt include %ltrous acid, nitrite’salts SucH as sodium
SNiFRBPPBIASSItME hitrité ktcPFfifotis aieS eBtérs fARMHAS sthyRhite,0-1 to

amybnitete, eto-capddbe ke oExamplesofite halbgenating agensinclude

phosphoru ide, sygcinimides, halogen, hydrogen halide, halide salt, .
IO CUBTars 3ha a SR st v I ek RS Hadolighg et n =
redgeneid usedih &y apheuneaftabont 1.8116150 hel, i preferably abbut

1.84e:3.8ungkiRen ismekaf sempreund £Xdhe The balegenating agent s
used in an amoimt og about 2.0 to OOhmfI, prettﬁrably about 5.0 to 100
wmgffaﬁnéjr méI ot g@m%o%%‘@()?ﬁ). fi&Ydattion |seé:(f\/‘aﬁt]éﬁné% ls‘fy
periointed fren solvatuneretb thalreaetienwhikentitesolviemt dg ¢rot st
parjaviarlyited as dang as, the reaction Brocagds.or example, aromatic

solvents such as esters, ethers, halogenated hydrocarbons, ketones and

th8TiKE G a TR sGIvaAt IHEHESF 1673 hETRE e freterunls  Neifd e 2c1ds.
rewgtiom tand varees idependiagrom¢de sedgent andegelvEnt ol beheséd ki¢ are

15i539e%%[{ﬂl|§’.109@@@@:93“%%@{%@?'%%@ 10y d. rﬁ@?&lﬁio@n the
temperature is generally OC to 150C, preferably OC to 100C. [0112]
COMpBTHd £85) B8 B2 brdGubEd By subjetting &FMpEuhtY (& ™n to 30

hr, preferably 1 hr to 10 hr. The reaction temperature is
generally 0°C to 150°C, preferably 0°C to 100°C.
[0113]

20 Compound (VIII-i) wherein Xb and Xd are carbon atoms, and
Xa and Xc are nitrogen atoms can be produced by condensing
compound (X-j) and compound (XXIV) in the presence of an acid
or a base. Examples of the acid include inorganic acids,
organic acids, boron trifluoride ether complex and the like.

25 Examples of the base include inorganic bases, basic salts,
organic bases, metal alkoxides, alkali metal hydrides, metal
amides, organic lithiums and the like. Compound (XXIV) is used
in an amount of about 1.0 to 20 mol, preferably about 2.0 to
10 mol, per 1 mol of compound (X-j). The acid is used in an

30 amount of about 0.1 to 200 mol, preferably about 0.1 to 100
mel, per 1 mol of compound (X-j). The base is used in an
amount of about 0.1 to 200 mol, preferably about 0.1 to 100
mol, per 1 mol of compound (X-j). This reaction is
advantageously performed in a solvent inert to the reaction.

35 While the solvent is not particularly limited as long as the
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25 i) to a substitution reaction with hydrazines. Examples of the
hydrazines include aqueous hydrazine carbonate solution, hydrazine
dihydrobromide dihydrate, hydrazine monohydrochloride, hydrazine
dihydrochloride, hydrazine monohydrate, hydrazine monohydrobromide,

hydrazine sulfate and.30 fhe Iike, 1o promote fhe reagfipn, the reagtign
can also be performed in the presgnce of an acid or a base. Exampcies of
the RG8SncRIR HorgaRVE ag i BB anic at S tistony ¢ifGatBesthepmides,

cotapleyeanddberike: dosamgies of the base, isaludexin@rganisbases,
b%si salts, ogggﬂi%bases, meital 5 alkoxides alk%li Qwetgégydrides metal

amic é)srfeosr'ganlc 66 fithiums and the ITKe. ﬁ%?azaiﬁeg Are-used T B

5 ameuht of LABSAR1IT té 20| Mpieferabiy dbsutl Lot T0amB§ser SeRgent

ofterppenghX-thd he asidiisused 18 ArbamouRhef abeurt O:L ato- 200 Moke
preferably about 1.0 to 100 mol, per 1 mol of 5 compound (X-i). The base ,
R, SR eRdiR0 P AL A D0 S e b o To01s
metnseral hyol6f wompouhddQD&D),. Thisherdtion is ddvartagedusly The

periarmed nagolvartinert 10 e Leagton oWhile the selveptisoply1y ooc

particularly limited as long as the reaction proceeds, for io example,

105diPefidSuch 48 ACGRERORnBISTREATRC TR BHEBnEegakfateed to
hydrosatisotib.carmdes,ibbalogenated hydrocarbons, nitriles, sulfoxides,
es{gis.4€tones, aromatic organic bases, acid anhydrides, organic acids,
inorganic acids, water and the like or a mixed solvent thereof and the like

are 15 preRRBRR WHAE the Fla &P HiffE TR SIERARG G tgmPound
refigent andbselvent 10 et usedritasgemerally dienpmdeSGenn preférabdy

151 BLigd0.0r. Jihe reaction temperaturg.is, generally 9610 150G, petal
preferably OC to 100C. [0113] 20 Compound (VIII-i) wherein Xb and Xd

arRY ST P atdMi5 2and KA 8RE: BRE nittéGen afsm8Eh be protictr B
cangensgingfcatmpourid (Xg) atd eompaunbGEXBrinl theapreserice® df am 5.0

aGid 1 0r ghase framples f shgacid1aglude iIROTaRIG agids. o neta1
alkoxide may be prepared by reacting metal hydrides with, for
20 example, methanol, ethanol and the like in the reaction system
and used. This reaction is advantageously performed using a
solvent inert to the reaction. While the solvent is not
particularly limited as long as the reaction proceeds, for
example, solvents such as alcohols, ethers, aromatic
25 hydrocarbons, saturated hydrocarbons, amides, halogenated
hydrocarbons, sulfoxides, aromatic organic bases and the like
or a mixed solvent thereof and the like are preferable. While
the reaction time varies depending on the reagent and solvent
to be used, it is generally 10 min to 100 hr, preferably 30
30 min to 24 hr. The reaction temperature is generally -20°C to
200°C, preferably 0°C to 150°C.
[0115]
Compound (XXVI-a) can be produced by subjecting compound
(XXV) to a decarboxylation reaction. The decarboxylation

35 reaction can be performed by a method known per se, or a
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organic acids, boron trifluoride ether complex and the like. 25 Examples of
the base include inorganic bases, basic salts, organic bases, metal
alkoxides, alkali metal hydrides, metal amides, organic lithiums and the
like. Compound (XXIV) is used in an amount of about 1.0 to 20 mol,

preferably aboyt 2.0, to 10 mol, per | of compound (X-j), The acidis _ _. ,
used in an 30 amount c;cf]ﬁ a rgutd 01132 rm%%,as e gfaayma )Coﬁtgl 0110100

mG&IE pRriciit dfemhpennt Chfr Tt padetibisedth ann apfolirpsfoned-
abpubfcl de 200 omel, preferably abeut Ack40400 dvohperckgaatef acids
compound (Xzj). Thisreaction is advantageously performed in a solye
D T roakion. VAT (8 SoTaonCis fit SReLtad I ad ong to
asdhemsy rezrditrr proceeds for @xample, solvants, sielr ak alebhofs,

etheyse aramaticdy droearons saturatedshydreearhgas. aidesy formed
halogenated hxdrocarbons, nitrilesl, sulfoxides, esters, ketones, aroma&i\c
W1 ut solvent or jn,a solvent inert to € e.reaﬁglon. While
organlcqbases, acia ar?hyd’rldes, organic s acids, morganic acids, water
anththesikerenta rixed sabeeritl thiéreofvanid thé ditearelprafepablehgVhile

the-gaetion time cwares dependingar the seagapt and-solyent ieHiewsed,
itis generally 10 min to 170 hr, preferably 1 hr to 80 hr. The reaction

1Gefibaratine 15 Yeteralf e W6LBGES préfe bR GE Md266E TR S dHidASS -
mibrowaeeartradidticir ovay benssed wo fpromete tleegeattioncfBEl4finorganic

Cogppaund,(Xe4Y) 538 ke predyced by, sybjecting.sompound MY) 10@ the
cyclization reaction in the presence of a base. is Examples of the base

incldd€ MERIMIRSKITRRL Gikall et AR et Hhftide ahgtiemeading
Therbdse isasegdnn amdasmlidrdf aivoine0 088, tol 20imoygmreferidy10 min

180yt Ol ﬂg,5-9rg1@rgsig w0l 0f compeypdi VIl -l addition, g metal
y

alkoxide may be prepared by reacting metal hydrides with, for 20
exARTBIEI Atethanst, SfRfTcH-ahd the like indhé reREfdR55RIeMO End askel C-

Thoaaagtion is advantageously performed using a solvent inert to the
reaCﬁon'Y¥9H§J$585Q§§w%£%poéan be produced by subjecting compound
(XXVI-a) to an aldol condensation with an aldehyde or ketone

20 derivative to give compound (XXVI-b), followed by a reduction
reaction. The aldol condensation is performed by condensation
of compound (XXVI-a) and an aldehyde or ketone derivative
represented by the formula R™COR® in the presence of a base to
give a single configuration isomer of E form or Z form or a

25 mixtﬁre of E and Z isomers. The aldehyde or ketone derivative
is used in an amount of about 1.0 to 50 mol, preferably about
1.0 to 5.0 mol, per 1 mol of compound (XXVI-a). Examples of
the base include inorganic bases, basic salts, organic bases,
metal alkoxides, alkali metal hydrides, metal amides and the

30 like. The base is used in an amount of about 1.0 to 5.0 mol,
preferably about 1.0 to 2.5 mol, per 1 mol of compound (XXVI-
a). In addition, basic alumina and the like (e.g., ICN Alumina
B, Akt. 1 manufactured by ICN and the like) can also be used
as a base. In this case, alumina and the like are used in an

35 amount of about 1 g to 500 g, preferably about 5 g to 100 g,
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particularly limited as long as the reaction proceeds, for example,
solvents such as alcohols, ethers, aromatic 25 hydrocarbons, saturated
hydrocarbons, amides, halogenated hydrocarbons, sulfoxides, aromatic
organic bases and the like or a mixed solvent thereof and the like are

preferable. While the reaction time, varies.depending on.the reagent and _;
e oyt oes e S o e L T
toZF RPTTRE reatliontetRpErittrd 1$ §enkPallFc20€20- Z00C, Prefetabh?

0G40 4&0C 1[0 1Lh] Gampund £XXVilia)ean hes predycad bynhsubjegctingon
compound (XXV) to a decarboxylation reaction. The decarboxylation 35
reAction ecgasn’ b%éoﬁ')e ifo rafnn}t%eby %‘%‘é‘%ﬁé] d ksn%cvbn apse ragec,c%]roagsé}%r?éteﬁgd
sarrlloFets thereterand L forse xaRiphe & Plethistr DSHIPaRR Gid #éthod

analoggus iheretoanddhedikescan bermentioned r &xamplesobihe asid
include inor%anic acids, okqgagi.(i(acids and, thedlikelThe a(%ig is usfed indagh
amadnt of about 0.6861 1% 20 r%o‘f‘,rpraefgrla}lﬁy aséjo&eﬁbl oeirﬁﬁ)méall,1 per ©
1 rotofacenpoiied PV . Thid eeddtorr & ativantagesusypedodaeending

withputrsolyeRb onin ahsolvent dpert{g the reackion; Whileqthe soiveptis min
not particularly limited as Ion% as the reaction proceeds, for examp
e

le,
105ohverts Stfch BEHIEHRBIY i6etiers, Sromafic hydtocarRGHs CBattirirsdature
hytisogarkons, lamidesc halogeddtedhydracasbons | stdfoxidds,00eganic
acidsy ingganic. acids Jwaterand ae ike06g mbeksalvens thesaf agd.
the like are preferable. While the reaction time varies depending on the

reaBEATART'SSGenttd B dSedPitid enetaIy 4D Rifi S S°260 H, base such
preferabhyn 30mmiti ie d00hy TEine deaetidn tempereture.is gereralhs0acto of

152000 IRl QG 10R0C , JO 16} CAMPOUNEL A VEC) #ahRCLhe 15 ke
produced by subjecting compound (XXVI-a) to an aldol condensation with

arf&ldemle 6IREIGH 50 teritive (6°GivE €ompound (XXVI-b), followed
by a reduttien reactiohod hesaldol conckensatioreisfperiorimed by method

Coggﬁffgyogo the production method of compound (VIII-a) from
compound (VII).
20 [0117]
As the aldehyde or ketone derivative represented by the
formula R™COR*, a commercially available product may be used
or it can be produced according to a method known per se or a
method analogous thereto.
25 [0118]
Compound (XXVIII-a) wherein m is 1 can be produced by
subjecting nitrile to a base treatment to give carbanion,
which is reacted with compound (XXVI) to give compound (XXVII),
which is then subjected to a dehydrating reaction. Compound
30 (XXVIII-a) can be obtained as a single isomer or a mixture of
isomers. Examples of the nitrile include a compound
represented by the formula R®*-CH,CN. The nitrile is used in an
amount of about 1.0 to 10 mol, preferably about 1.0 to 1.5 mol,
per 1 mol of compound (XXVI). Examples of the base include

35 metal alkoxides, alkali metal hydrides, metal amides and the

70



of compound (XXVI-a) and an aldehyde or ketone derivative represented
by the formula R"CORan in the presence of a base to give a single
configuration isomer of E form or Z form or a 25 mixture of E and Z
isomers. The aldehyde or ketone derivative is used in an amount of about

1.0 to 50 mol, preferably about. 1.0 to 5.0 mol, per 1 mol gf com d
OOAFCa). E%Sr%ﬁl%% of the %%slerﬁn%?uﬁén ?r%%a%fc Jbéjsué%s,qb'::\bsig (ga 3, "ot
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casg: aluminagngd the like argused inaps3s aropurt of abautdg1:200 g,
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reaaton.iWhiterthe rsoleantisinethpatiicudady lenidedtes [origasthe

regetion praceeds; for example, salyents: skeh As-AlConQl3eRers, 8n the
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10hyBREEEMHoRE hififdEealiibRdRR, WEfhatict orfaffBaaLS Y e ikEort®
a mixegsefuenitibereof and the bkeare preferablet Whiledhpearssction is
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tefipRraftire ISGeReramy vree tBOZOGé? prefyapRF i reCH5eseen e tude
adglition,dt eapaalsethe pretueed hyodehyidrating atdoldypeninteamiagiateyoron
15W.. I%qﬁgbxgallcrllede%the %reseine%? %3 l%%%e fijﬁg, aéalglﬂgj'rgatalysts such
dusopropﬁaml e and the Nk , In the presence of is an acid catalyst such
astélDeReNiB e Atk aRathe Iidl Ht rtn tBfmperstureffiuhBgrtike. In
heating: The, redictionrgaction casiel petforged byca soethads similar to

Ege roduction method of. campound (12l oM. £P5RANd (MU20: s
pentachloride, triphenylphosphine, phosgene, N,N'-

20 dicyclohexylcarbodiimide, alumina, sodium dioxide, thionyl
chloride, methanesulfonyl chloride, trifluoroacetic anhydride
and the like may be used. This reaction is advantageously
performed without solvent or in a solvent inert to the
reaction. While the solvent is not particularly limited as

25 long as the reaction proceeds, for example, solvents such as
alcohols, ethers, aromatic hydrocarbons, saturated
hydrocarbons, amides, halogenated hydrocarbons, sulfoxides and
the like or a mixed solvent thereof and the like are
preferable. While the reaction time varies depending on the

30 reagent and solvent to be used, it is generally 30 min to 24

hr, preferably 30 min to 5 hr. The reaction temperature is

generally 0°C to 200°C, preferably 0°C to 150°C.

[0119]

As the nitrile derivative represented by the formula R3-

35 CH,CN, a commercially available product may be used, or it can
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As the aldehyde or ketone derivative represented by the formula
R'COR4,, a commercially available product may be used or it can be
produced according to a method known per se or a method analogous
thereto. 25 [0118] Compound (XXVIII-a) wherein m is 1 can be produced
by subjecting nitrile to a base treatment to give carbanion, which is
ré%t@mwf%%rﬁﬁsaﬁal(w\m B JIFE UM PBERY FERVAS, Whidh™E thed
subjettesbts atdehydrating reaction. Compound 30 (XXVIll-a) can be

0 t&‘l@%q as a single isomer or a mixture of isomers. Examples of the
nitrile include a compound represented by the formula R3-CH2CN. The

nitrile is (<EPHAR AXYdiTorabBiEIG o0\ fhat, FRstePaBr R5oBE 2B

5 Li5ymoda perry molaitempoaincb@od Yo xamptessoft they basesinelude 35
metalakorides alkal fuetal fididles, matal anuides apgdhecdhligaThe
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performedsising @ solvantcinert tathegeastion. Wbila the stivephisot acid
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Lohyzirecastiong) RhndeboRaleycrnde ity drbkarboResaid hPhes Bhenfixagid
solvenrtthereof agshthe like aseoprafesablesMibile thegeagtiondimge varies
depending an the so reagent and solvent to be used, it is generall i
1048 " %hr%?’eraa%?)}lgglrh%}n%g 5r}hr67 ﬂ?il tesSton tg‘r%pe"rgt%r%m%éo‘é,%dfﬁ%ﬁg& )
- 7B 100C fpreffierabity €7 8Uct s Onebaamplé st dnie catblpst tosd al

usestfordbe, debydrating rRactioninglude i asidicieatalysis suehasd in an
1AL ERAVOE sueh 46 1ioruaNe bakee. botn Lol ATH M ER, 1he
thedike. hreradditioh, §6r exapmpiesa @eNydratifd by erratichoas 1s
diphosphagtsnenioxide rBhasphaEs gxychierien Phospherys the reaction.
pevglkg?(]:.l’elloilz‘i}?ee'stg Qggxl%hsoﬁmngé?@ggf&ely’Mmited as long as the
reaction proceeds, for example, solvents such as alcohols,

20 ethers, aromatic hydrocarbons, saturated hydrocarbons, amides,
halogenated hydrocarbons and the like or a mixed solvent
thereof and the like are preferable. While the reaction time
varies depending on the reagent and solvent to be used, it is
generally 30 min to 50 hr, preferably 1 hr to 10 hr. The

25 reaction temperature is generally -78°C to 200°C, preferably 0°C
to 150°C.

[0121]
Compound (XXIX) can be produced by treating compound
(XXVI) with trimethylsilyl cyanide in the presence of Lewis

30 acid, and eliminating the resulting trimethylsilyloxy group
with an acid. Examples of the Lewis acid include zinc iodide,
anhydrous aluminum chloride, anhydrous zinc chloride,
anhydrous iron chloride, boron trifluoride ether complex and
the like. Lewis acid is used in an amount of about 0.01 to 10

35 mol, preferably about 0.01 to 1.0 mol, per 1 mol of compound
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20 dicyclohexylcarbodiimide, alumina, sodium dioxide, thionyl chloride,
methanesulfonyl chloride, trifluoroacetic anhydride and the like may be
used. This reaction is advantageously performed without solvent or in a
solvent inert to the reaction. While the solvent is not particularly limited as

st r.eactlonc Er.oceeds, fg‘; mgl(%isslggv%gtl;sfg%g 8asw ftlﬁ%ﬁ%ls’
rocar es,

25 exa
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repieseiied by the farmyla R3:3% CH2GN, & commereiallyavallabled the

product may be used, or it can 71 be produced according to a method

KT e S BF BTG alaidgoil heras  IoT20T EBnTgsdRg dePending
(XVItha) whereirt naisil saivatso be predused, 5Silty reagtingrally 10 min

P*%Q?pi?riﬁ“? %ﬂ@f‘@i%%l%mﬂy%qlbi’@ Qaﬁﬁ. treﬁutg]%tagftion temperature
alkylphosphonic acid diester, with compound (XXVI) . Compound

100XV I9eRpEah ok obfaindPad Y SimgRriREATEP BF a mixture of isomers.
Exaroptes ©f thecalkylphosphonic acid diester include diethyl

cyanometiylphosphaaatg, diethwt (119, cyanogtydlphgspiinats,ang the

like. The alkylphosphonic acid diester is used in an amount of about 1.0

to ErATRGIY hrefbYABRY AP, 02 ol 159 R 6l GCeGHpotiFgpic acids,

(XxdHpn Exanaples-ofithe-base inchitlemetatiatkoxidesealkathmetalid is used
yeides, elal ergidesand thelke, Jig base i Liperl i gn . amauRtoh o

about 1.0 to 5.0 mol, preferably about 1.0 to 1.5 mol, per’'1 mol of

coRtpouRE{XX VYL THis teBeaERds (3gVantagdaslyséfsirRdifsing a

soleniribegidoute reactiorrn¥hila the solventiemotqarticulady lirited asert

kn%%aéﬁgereaction. While the solvent 1s not particularly limited
as long as the reaction proceeds, for example, solvents such
20 as ethers, aromatic hydrocarbons, saturated hydrocarbons,
amides, halogenated hydrocarbons, sulfoxides and the like or a
mixed solvent thereof and the like are preferable. While the
reaction time varies depending on the reagent and solvent to
be used, it is generally 30 min to 12 hr, preferably 30 min to
25 5 hr. The reaction temperature is generally 0°C to 200°C,
preferably 20°C to 150°C.
[0122]
Compound (XXVIII-b) wherein m is 2 can be produced from
compound (XXVIII-a) according to a known carbon chain
30 extension reaction. For example, a cyano form may be
hydrolyzed under alkaline or acidic conditions to give a
carboxy form, which is led to an ester form, subjected to a
reduction reaction to give an alcohol form, then a reaction
via halogenation and cyanation and the like.

35 [0123]
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reaction proceeds, for example, solvents such as alcohols, 20 ethers,
aromatic hydrocarbons, saturated hydrocarbons, amides, halogenated
hydrocarbons and the like or a mixed solvent thereof and the like are
preferable. While the reaction time varies depending on the reagent and
solvent to be used, it is _generally 30 min to 50 hr, ref_era?l 1 hr to 10 hr.
The 25 recg&%)ﬁl?éjmgg%?ur%ai% GENERINATEE 35 Z%OSC},nﬁre erably 0cto &
150€L {02 bl Conapeund X X)) et begproeiueedby tredtig eonfeomednd
(Mwith trimethydsityt eyapide in the prgsenes ofd£Wiso30 agid@ds of

eliminating the resultin t_rimethéllsilylox roup with an acid. Examples of

e EeRSHEHT hAGaB ZinE TONIe, “ShRydrOUS ARG QhoRdenyar 19
s amloyairons zioechiodde, arbydiess rbntbkldrisgé; doroattifuoriedther

cqmplexsand. fhe Jkes Leyds acid s tsedinal ameuntof ahout 0.91 40 1Q
35 mol, preferably about 0.01 to 1.0 mol, per 1 mol of compound 72

OBV THS réREtdr 8 advEiftafRdush BefdTmed Witflout tsofventdr in a
saelxenpinert tetha regattodeWHhite thedsdlveatissnotipartidulapydimited a

long gs,1he [eaclion  Roceeds. for example, SventsSlch a8 el0erSompouna

aromatic s hydrocarbons, saturated hydrocarbons, amides, halogenated

10 hydrbEAtb Ofis CATEPRTE ke BF G fixdd SiveAtiiereor hnd HheTikd argeducing
preferable sWhite the regatioadinmemsries depending an the reagant angn
salvent to b% used., it If g)enerailé{ 10 min_to 12 ht, preferably 30 min to,3, | 4
heo t uenrea?ctio%'%urﬁpefatu% lo ismgoeriel%;me/ -10C 10 200C, preferab?y T e

-10Er td 100E Exanies e thedeld 16 beaseaydr ehfiifalihged ©F
tripxethyisilyloxy graupHsckideinorganir-agidsaorganicacids; 198r0/Buch as
1sUiluorde sther complex andihe like, The acid ig.used is in an amount of,
about 1 to J1%)% mol, preefgrabﬁ)/ about 1to 10 moﬁ per I'mol oFcompoun
(OQ&/BRIis TR akfionti80 advantagededlyperiahred witRoGesgNeht B in a
saheRkIN@st to compound (XXIX) or compound (XXVIII-a) or (XXVIII-
b). This reaction is advantageously performed using a solvent
inert to the reaction. While the solvent is not particularly
20 limited as long as the reaction proceeds, for example,
solvents such as alcochols, ethers, aromatic hydrocarbons,
saturated hydrocarbons, amides, esters, organic acids, water
and the like or a mixed solvent thereof and the like are
preferable. When a catalyst such as Raney nickel and Raney
25 cobalt is used, amines such as ammonia and the like may be
further added to suppress the side reaction. While the
reaction time varies depending on the kind and amount of the
reducing agent or the activity and amount of the catalyst to
be used, it is generally 30 min to 200 hr, preferably 1 hr to
30 50 hr. The reaction temperature is generally 0°C to 120°C,
preferably 20°C to 80°C. When a catalyst such as Raney nickel,
Raney cobalt and the like is used, the hydrogen pressure is
generally 1 to 100 atm.
[0124]

35 Compound (I) can be produced by reacting compound (XXX)
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to the reaction. While the solvent is not particularly limited as long as the
reaction proceeds, for example, solvents such 20 as ethers, aromatic
hydrocarbons, saturated hydrocarbons, amides, halogenated
hydrocarbons, sulfoxides and the like or a mixed solvent thereof and the
I|ke are preferabl§ While the reactlon time varies depending on the

redgent SRESEIVERELE DE usRETiE JeIseEy 36 rﬁlnrt%afﬁlhvre pr&feriBlyve
30ty ¢ 2505 hirs J¢rearedction Bemperaturefistjenerilyo8€ltoc260C include

prefesalpodde 11906 {0442}, Campopnd (XVl-Ronherei) fhis 2LaF the

be produced from compound (XXVIll-a) according to a known carbon
chaﬁ?%lé’ﬁeﬁ%ﬁ}ﬁ’ ‘F‘éé?fﬁor‘?fFS?E%ﬁ%’ ¢ Egha FomdRag bt halides
hydralyzed wader alkabinedey, aeidlic conditialks tomgivena takeoxyfdmmamides

whichiis led 10 an-esteyfaum, subigcied o8, teduction reggtian {9 give. an

alcohol form, then ‘a reaction via halogenation and cyanation and the like.

35%*1’2%1]%‘9&0?1-}{58%8 (3%} CaR e Prodice 8P A LGRS Era
mikturerdfd semersrb s udyecting comeouad {20dX) dfGormpoime esters
(XEYH-2) 08Nl tQS%ﬂ%QEdSt'%{Sa&E‘BQr R@é&%ﬁ%é&ﬂg‘f‘”@

agent include metal hydrides and metal hydride '5 complex compounds

1 R{PAle’SGPifre ﬁyaﬂﬁg@w taRAlet inétieié Bty SRNSHOH a_R8HRey
nickednRaseyycokalt @nd then diken Brebihelike. Thededusing agentnhwien
it i f I ex le. metal hydride, is u an amount of about 1.0 to 10

§1 (é)re eragf% oﬂt?dto% oMo %%?ﬁlnhr% f(éfjpr%%%u% oé XI

comﬁéuﬁdfcx%ﬂﬂs@)ew?kanq&)e V\ﬁ‘?ér‘?’fhé’%éauérr@%gémlis a metal
hydtidesampeiex conmpeurg, @ﬁ@ﬁedﬂﬂran—&wwﬁﬁlabwpyﬁl@oiq@ and

I referably a out 1 to 3.0 mal, of com XXIX
coorcnpgogL edke(‘XXVI? -a) or %Fﬁf fn tche casé 3ﬁrldd%gena %%St o
caRipgrshcn 2alis RaREYHiERE|, Rehéeobhltcand e tike isidsed ﬁ@ﬁtead
amauits of abatd 2Q 16000 Wik wreferably aboub A1P0ito 2008 Wdoa salt

thereof may be directly reacted with compound (¥XXX) in the
presence of a suitable condensation agent. Examples of the

20 condensation agent include N,N’-disubstituted carbodiimides
such as N,N’-dicyclohexylcarbodiimide, 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide (WSC) hydrochloride and the
like, azolides such as N,N’-carbonyldiimidazole and the like,
dehydrating agents such as N-ethoxycarbonyl-2-ethoxy-1,2-

25 dihydrecquincline, phosphorus oxychloride, alkoxyacetylene and
the like, 2-halogenopyridinium salts such as 2-
chloromethylpyridinium iodide, 2-fluoro-l-methylpyridinium
iodide and the like, and the like. When these condensation
agents are used, the reaction is considered to proceed via a

30 reactive derivative of carboxylic acid. As the isocyanate, for
example, a compound represented by the formula R'-NCO can be
mentioned. The carboxylic acid, a salt thereof or a reactive
derivative thereof, or the isocyanate is used in an amount of
generally about 1.0 to 5.0 mol, preferably about 1.0 to 2.0

35 mol, per 1 mol of compound (XXX). This reaction is
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relative to compound (XXIX) or compound (XXVIlI-a) or (XXVIII- b). This
reaction is advantageously performed using a solvent inert to the
reaction. While the solvent is not particularly 20 limited as long as the
reaction proceeds, for example, solvents such as alcohols, ethers,

arg v%tr'&h gg)%cgrbons fsé%%égtggshxdrocarb nshques eﬁfe@hgrq:anlc

acids water ahd the lTka or & mixed solvent theraof and the Tike are © oo c -0

préfered DV ed eepatalystnticiPastRarey Higke aad Rarey PBgobalttise
usesh amiiepeyebassammeoniaangdibie e veay Hes furhek agded to

su ﬁp(r%sg .thehsi e reaction. Whil thetreda%ti% time varies de %nding on
thé King and aﬁdjt?r?tagp fre” ’reﬁ‘fﬁclllnrg]al a(fC]en %r]iﬁ(éaalfgt?vr}fsy and amount of
stheacknahmst tedbb et atrisogenerdllyr 30anin e 2O0<hdgrefenadiy tilar to

30,2041 d heseaction temperatueds gengrally QG 1ot206enhJveferably the
20C to 80C. When a catalyst such as Raney nickel, Raney cobalt and the

likEiEUSES RETYARBYER préSSTre s Yertrall§ P e ath. (0154535 Y
Caimporrrt@) can b prodaceddry reactieg ponfoouad (XXXhe/pwathence of
carbaxylig acid, & saliJbrreqtor-afeactivederivative JAeLeahet from the

isocyanate. Examples of the carboxylic acid include a compound

101 prESEIRR BY rETornTifA L RS0H M B afipfet O e feagfipe include

desaativesefl carboxydierdcidinskleaaadidhalidegs. sughidsatitechloside, on
acid hrogude andithe like,, acid,amidese With RY1azPI8 idazol®, be used,
benzotriazole and the like, acid anhydrides such as acetic anhydride,
propioriic Eitiidtide] blitHd ahfydfiderandtRETHER Btid AAHes, Bethvd T -
esters sshrastliethoyphosphoric geidesterydiphenexyphospheristiorably
ac(inCe ter, [az%itrophenyl ester, 2,4-dinitrophenyl ester, cyanomethyl ester,
15 7 . ) L .
pentachlorophenyl ester, ester with N- hydroxysuccinimide, ester with
N-hydroxySAgRHfrRider ester With BXRFERSE/ RN ZSAGZONT sBPRART (XXX)
6-chlatod hydrexybenzgtriagoeie, esteewithrbbydtdon 1He2cyriciora ansk

aSp@]?f'J)‘%%@%%%%&@Q% %e I‘§ os,u Cpo gs ezx-g%g g g l, thcigg S;[neert k%éd described in
Shin Jikken Kagaku Koza (New Experimental Chemistry Course),
20 vols. 14 and 15, pages 230-239 (The Chemical Society of Japan
Ed.) and the like, or a method analogous thereto.
[0125]
A carboxylic acid represented by the formula R'-COOH, a
salt thereof or a reactive derivative thereof, or an
25 1isocyanate represented by the formula R'-NCO may be a
commercially available product, or can also be produced by a
method known per se, or a method analogous thereto.
[0126]
A single iscomer of compound {I) or a mixture of isomers
30 of compound (I) can be converted to a different single isomer
or a mixture of isomers at different ratio by a heat treatment,
a treatment with an acid or a treatment with a base. Examples
of the acid include inorganic acids, organic acids, boron
trifluoride ether complex and the like. Examples of the base

35 include inorganic bases, basic salts, organic bases, metal
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benzothiazolyl thioester and the like, and the like. Instead of using the
reactive derivatives, carboxylic acid or a salt thereof may be directly
reacted with compound (XXX) in the presence of a suitable condensation
agent. Examples of the 20 condensation agent include N,N'-disubstituted
carbodiimides such as N,N'-dicyclohexylcarbodiimide, 1-ethyl-3-(3-

FiE i,

iR R 0Tt APEGRdS (WFEE) RydrdEhTSHS 3n
aZolidesisuchas KoN'-Caksonylthimigdakzoleantktre lilke usehydratingamount

agants,ieh gsdY-athoxysarhanyl2-ethexyd @ 284ibygrequinglisey o1,

phosphorus oxychloride, alkoxyacetylene and the like,

2 P&todemSpy RdinfaPSaRs s 'as%ljtﬁwI6‘F&‘ﬁ5fﬁ§lp§/?idﬁ‘ﬁ‘lﬁﬂ?f&?iﬁ%?51y
5Z-ﬁaﬁf@dﬂn_aethwpyddmimmdedideaanddhg IH@,x&mttthexéike. Wheéhdhese

cotensation aaents ey ussel, e reactien is cansiderad Ip prageed via

a 30 reactive derivative of carboxylic acid. As the isocyanate, for

exdififlei s EBMpPGETd Hepresanetdsy tHe ToRTalP E-NCOVER HeSuch as
mentioneds T hersathoxydiccacidi a saltitheretf @i reactive tderivative

thereof, or the isocyanate is ysed in an amaqunt of generally about 1.0 o,
5. yrﬁ‘% ,Cpar](:e g%%ly%%%%tﬁsl’.oﬁt%%f%%g J%nol, pL)g(g%rl (r:nol of compound (XXX) ©

10THid ¥eaetion B F5hdmmageotfy pefforifed-b8ing: K AvenPifdEtGtHeE -
regetion. tWhiledherselventis net pasticuaslydimitgdas torg asdbent and
reaction proceeds, for example, solvents such.as ethers M2 ic
hysdoroggfﬁcor%, sbaetu?gtee%’ h%?r&g’ar%%rﬁ%,r%%q%e@_SHﬁglo%%n?ated E' .
hyeireéansons, mftilBsnstfoXtds: aroh&tic cGigarie HeEErandtre 1k or

a %%%%pi\gﬁmlwe@& awhthe ke peeyelerabiec Whensn@cidic

su ﬁ%rﬁe is released by the reaction, the reaction can be performed in
Bthe présence of a deacidifying agent to remove the acidic substance from
the 10 red@tion systemoExaniplestoiethride &8l bgdrridcieks basie
SaHédQEQ;@“E@%%%@%&%&@@,M@ thenprastionHiMB/gi@Siuced by
depending on the reagent and soclrvent.to be used, itis generally 10 min to
24£ P, er%%ér%%l;} %%ﬁl%% PR HE A ioor%stecr%%%%ﬁ%fe @r%eéoer%ﬂly oC
to 199C; thiaferaslgt ion. The reduction reaction 1is generally

20 carried out using a reducing agent according to a conventional
method. Examples of the reducing agent include metal hydride,
metal hydride complex compound, borane complex, alkylboranes,
diborane, metals, alkali metal (e.g., sodium, lithium and the
like)/liquid ammonia (Birch reduction) and the like. The

25 amount of the reducing agent to be used is appropriately
determined according to the kind of the reducing agent. For
example, metal hydride, metal hydride complex compound, borane
complex, alkylboranes or diborane is used in an amount of
about 0.25 to 10 mol, preferably about 0.5 to 5 mol, per 1 mol

30 of compound (I), and metal (including alkali metal to be used
for Birch reduction) is used in an amount of about 1.0 to 20
mol, preferably about 1.0 to 5.0 mol, per 1 mol of compound
(I). This reaction is advantageously performed using a solvent
inert to the reaction. While the solvent is not particularly

35 limited as long as the reaction proceeds, for example,
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15 0C to 70C. Compound () can be produced by reacting compound
(XXX) with a carbonating agent. The carbonation reaction can be
performed according to, for example, the method described in Shin

- Jikken Kagaku Koza (New Experimental Chemistry Course), 20 vols. 14
and 15, pages 230-239 (The Chemical Society of Jagpan Ed.) and the like,
o3 HEHG Shafogdus HeRROS [0 PI5FA TarbbRYRE Heid YepresemBt sy
thesformitladR bsQidaabsal therdofesr, aredotive e ativér thergobner an

2%§§§§§Huggfggyeﬁggg¥jQX&hgﬂgrq&4%fq%éugchgﬁgébgdivent thereof

commercially available product, or can also be produced by a method

krfS\Wn e 46 %6 aTResd arafdGoustheréto 161267 Aty & iStmEP or S
sCQrBpenatnd) on acmixttisa plrisomets s30wfroormpabed:dpcanibse is

conyerted 19 adiierent singls ingmat, Qeamixtyra OLisaMars Y fferef,

ra?lonby a héaf treatment, a treatment with an acid or a treatment with a

basa FEiamplesret teraeidlincigde irdrganie @6idsot§aRto abikRt erbhy 0°C

triﬁaoeid%gth%c%HMemnd the JkeoExamples oltherbase Ssincdude

ingrganic bases, basic salts, organic bases, metal 76 alkoxide i

mé gﬁcygd}?dlesjfér%% ellloélrhid%eg, g%efnigaﬁﬁ'iur%raﬁé t ?ﬁ(e.g'_rﬁ%é’i g%%%? such
10hase rddedinmrrankaint B abouen(6Y tocrdcitoRpreterabikaboukaney

0.8414913.0¢m0!,, per knwolnficompousdd]). This eactiofsts is used in an
advantageously s performed without solvent or in a solvent inert to th o
redt |83%V\9hil(§%?ép%ogr\i§r:%cs’Vr:‘é’o&t%pa‘{lr%i%lfrfye imitec saPoOnugJCa(is(sth%O 20 wes
reaefiei preceedsoforardmile - soKaHS SuCH/ S CaR Y refiersan also be

argmatic hydeacarbens, satuategddnslresarbaps: aRNidgsrbglogenatesk, for
hydrocarbons water and éhe 10(likg .or _%O@%(aeglesolvrepé 1‘_5 e&%%‘m andl 1'551ne
13} ERRFER et F BTB T WA th & TR o it e Vanes &epen&%g on the
refigentand sofiiemt whivsristeh eis ey ik 6he00 e preferaBbRA -
30peun 59%555”3,%1[?@@“9@ temperatutshiSasmount of about 1.0 to 10
mol, preferably about 1.0 to 5.0 mol, per 1 mol of compound
(I). This reaction is advantageously performed using a solvent
20 inert to the reaction. While the solvent is not particularly
limited as long as the reaction proceeds, for example,
solvents such as alcohols, ethers, aromatic hydrocarbons,
saturated hydrocarbons, amides, halogenated hydrocarbons,
esters, organic acids and the like or a mixed solvent thereof
25 and the like are preferable. While the reaction time varies
depending on the kind and amount of the reducing agent and the
activity and amount of the catalyst to be used, it is
generally 30 min to 100 hr, preferably 1 hr to 50 hr. The
reaction temperature is geherally -20°C to 120°C, preferably 0°C
30 to 80°C. When hydrogenation catalyst is used, the pressure of
hydrogen is generally 1 to 100 atm.
[0128]
Compound (I) wherein R’ is a hydrocarbon group optionally
having substituent (s) can be produced by an alkylation

35 reaction of compound (I) wherein R? is a hydrogen atom using a
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generally -10C to 200C, preferably -10C to 150C. 15 [0127] When a
compound (I) wherein the double bond moiety is reduced is to be
produced, the compound can be produced by subjecting the double bond
moiety of compound (I) to a reduction reaction. The reduction reaction is
generally 20 carried out using a reducing agent according to a _
CORE RGN TN Bampr LEFtHe feddcing?adert & methfonic
hydridie e stetal dfy deitleobor plext comepddkd) boraneéeapmplesqce of a base.
alkylbaranes,, dibgrang, Jnefals; alkali metal (e g-psedumylithiumand dhe
like)/liquid ammonia (Birch reduction) and the like. The 25 amount of the
reBfSfTY SgRMT TS be"Gad i§ Hipropiatef batdrmiiet! ab¥ordifg o hetat
skinchoddébearducirg agent. Fiteekanmples metad hydriske, metal hyafideout
complex.campaund, horane, gonyplex, alkylbgranes o diberang js usgdhin, ¢
an amount of about 0.25 to 10 mol, preferably about 0.5 to 5 mol, per 1
mMEP3BIEbMpbund {1} SakgaretaTinduaiafedemietaltPhe irEa e Jorsing
Bischs taddationhisrtsed inian amattitof abedt 10 to 20ssnokpreferabby
aboauxtt]igtf a%'fp Wl E%re% rgg_l 9£rc1:om so%%ga Qéa-lc-:ril.lsorr?az%lggelgds L for
advantageous )yper ormed using a Solvent inert to the reaction. While the
10sghERisShotSeartRTary BeNimfef A iohy a8 hetibadivhptdds for
examplest €4 so)ventssuch as aleohels, ethesgeatarvatia yesosaronRs,
sauyrated ydrocarbons, amides, halogsnated hydipeatbons. O1aNG ;oo
acids, water'and the fike. or a mixed solvent thereot “and the like are
préfetable Whik theer@a@ior e varlisis elepehdifg Ol tie Féagerpanas
soheniieibe usedsitisr genarallv A8 min$eHOG bryerafgeahly 30 min to
50 hr. The _reaction.temperature is gengrally -20C to 100C, preferably 0C
Lo BRE i addi %nr?:énhrggré%eur}feﬁioﬁ ?eeaggt:fg%le%a%qe?lpe udcté)ngféacf%gﬁ.
In thistase, forrparnplera catalpsteswdh 1o ag3alladiur €arbarr,eferably
platinm@y) oxide, Raney nickel, Raney cobalt etc., or the like is used.

TheRcatatI stis O%s[)ed in an amount of about 1.0 to 300 wt%, preferably
ab& A0 1520t

[0129]
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relative to compound (I). Various hydrogen sources can also be used
instead of gaseous hydrogen. As the hydrogen source, for 15 example,
formic acid, ammonium formate, triethylammonium formate, sodium
phosphinate, hydrazine and the like are used. The hydrogen source is
used in an amount of about 1.0 to 10 moI 'E)referably about 1.0 to 5.0 mol,
per 1 ol ofcompound (). This rea}ﬁﬁ ] advantageously performed

alcohols, ethers, aromatic hydrocarbons, saturated hydrocarbons,
amrdes‘x’h‘alogenated h:;addewtbons &Sters, organic acids and the like or
a mixe solvent Irk @g@@gﬁ&erable While the reaction
time vafidk’ 'E)'endrn the klnd andl ggeiestiery of the reducing agent and
the act ity and amount ofthe catalys ft?"Sée”Zs%‘a itis generally 30 min
to 100 hr, preferably 1 hr to 50 hr The reactlonwh% chature is generall){CHZ)m1
-20C to #20Gy preferably OC 3t ¢ to 30T Shation catdfyst; ~en
used, fhe.pressure of hydre Ns-generally 1 tc(nmraa\rm OIQ&J Xe
Compu%hwher,egaoﬁc% isld- hydfo (
substituent(s) can arced by an alkyla %ﬂg% tion of compound

() whereiwmR2 is ah QAN oy using a &dmrbe;spondlng alkylagiigr =2
agent (g gy, aliy! hakegatsafonic acid ester HRGAbI a i

salts, o |c b ses, paetal alkoxide I metal hydrides, metal 5
amides a&, Brijk i sed in an amount of about 1.0t0 5.0

mol, preferably about 1.0 to ZUQ’M per 1 mol of compound( ThIS
reaction is advantageously peﬁfepm!e@ using a so‘tyent(dpﬂertt

reaction. Wi 3Seh\4ent is gjﬁé?r larly lifiited he

as Ion@

reactieg-frockeds, forio exar mteeiventé‘su&ﬁ a3 ethers, aromatic
hydroch‘ saturated hydrocarbons, amid 3 ) genated
hydrocarbons,
XXXV OXVI)
[0131]

80



nitriles, sulfoxides and the like or a mixed solvent thereof and the like are
preferable. While the reaction time varies depending on the reagent and
solvent to be used, it is is generally 30 min to 48 hr, preferably 30 min to 6
hr. The reaction temperature is generally -20C to 200C, preferably -10C
to 150C. (Reaction 02) [0129] Re Re OH Re O ft~ Xc CO2R5p cyclization
XC R~ FI%XC dacarboxylatlon xa Xaco RR ,B, xma\aGZRII KRR (X) (X%XI)

HO R><x ylatlon R7, ,Xc x Xd, ;R ~c; ;sc; (
(XXXHI) fseguction)

cyclization

cyclization

R'"  cyclization

U]

[0132]
Compound (XXXI) can be produced by subjecting compound

(X) to a cyclization reaction. Compound (X) i1s a formula

5 collectively showing compound (X-a) ([Xc:C, Xd:C, R6:~CH2—R“E
R’:-NP'P?], compound (X-b) [Xc:C, Xd:C, R°:-NP’p?, R’:-NH-CO-R%*],
compound (X-c) [Xc:C, Xd:N, RS:H, R7:H], compound (X-d) {Xc:C,
Xd:N, RG:—CO—R%y Rj:H], compound (X-e) [Xc:C, Xd:N,
R®:-C (R™)=N-OH, R’:H], compound (X-f) [Xc:N, Xd:C, R®:H,

10 R7:-NP°P®], compound (X-g) [Xc:N, Xd:C, R®:H, R’:-N=C(R™)N(CHs),],
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intrduction (isomerization) dehydration of nitrite (reduction)

(isomerization) carbon chain Rc Re R3 (CH2)m-1 extension Rs R3
(CH2)m-1 CN CN (reduction ) CN R~ "Xc R'1 Xd-X (isomer Lion) n) R, Xc
xtIXC Xd, reduction (isomeriza- reduction ton) (isomerization) (XXXV)
(reduction) ()XXIV-a) (m=1) geductiog) XXXN-h) (m=2) (al kylation
(AITRESRS rédutlion GSdner st tiohy Ed}l)]c:ti?ﬁ%—%éﬁkylhmﬁ%lgdyl fgRound
ur¢atioh carbonatidn®@ RE R3 (BHZImaisbmerization) RS R3 (B&Im=<J: C,

N RL RT ¢ |(alkyation) R\ 112 Xt Rz {redustian) Xd, adRi (X¥XMdve. The
(X)xVII) [0131] 80 R6 0 Xa-Xb /W C/,Xxll) cyclization N. QC(VI) R6 R3
(CHOMZ KRR RE(EAD)MRT ‘BRI BN AR TRE D¥IiZaliGh % SERKRE t°

(X \RROOAIIBE producing compound (XXV) from compound (VIII).

Compound (XXXII-a) can be produced by subjecting compound
(XXXI) to a decarboxylation reaction. The decarboxylation
reaction can be performed by a method similar to the method of
producing compound (XXVI-a) from compound (XXV).

Compound (XXXII-c) can be produced by performing an aldol
condensation of compound (XXXII-a) and an aldehyde or ketone
derivative represented by the formula R*’COR* to give compound
(XXXII-b), and subjecting the compound to a reduction reaction.
The condensation reaction and reduction reaction can be
performed by a method similar to the method of producing
compound (XXVI-c) from compound (XXVI-a).

[0133]

The aldehyde or ketone derivative represented by the
formula R*PCOR% may be a commercially available product, or can
also be produced according to a method known per se or a
method analogous thereto.

[0134]

Compound (XXXIV-a) wherein m is 1 can be produced by
reacting carbanion, obtained by treating nitrile with a base,
with compound (XXXII) to give compound (XXXIII), and
subjecting the compound to a dehydrating reaction. Compound
(XXXIV-a) is obtained as a single isomer or a mixture of
isomers. The alkylation reaction and dehydrating reaction can
be performed by a method similar to the method of producing
compound (XXVIIT-a) from compound (XXVI).

Compound (XXXIV-a) can also be produced by condensing
phosphonate carbanion, obtained by a base treatment of
alkylphosphonic acid diester, with compound (XXXII). The
condensation reaction can be performed by a methoed similar to

the method of producing compound (XXVIII-a) from compound
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R6 CN Xa ~ Xb CN R7, “XC cyclization NA C; Xd;C1, (XXXV) (XXIX) R6
R3 (CH2)m Xa~Xb R3 (CH2)m NH cyclization A NH R~ X |~ -:Xc R3 Xd.
Nz X1B'C; (XXXVI) WOO R6 R3 (cH2)m\ X XXb R 3 (CH3)YmN RI 7 N
R' cyclization N; X. I R~ ,Xc Rz (XXXVII) (I) [0132] Compound (XXXI)
can b%ﬁroduced by subjecting compound (X) to a cyclization reaction.

rd (X) is a formula s collectively showing compound (X-a) [Xc:C,
Xd:C, R6¢@H2R4a (MRIVNRER2hcampduned(h) i XeaCixal: compound

RQXM%R‘I'WB’ChN‘t'C% ]51(\1 p@y&ql%QI[Xth 5&%1&@"551&1
compound (X-d) [Xc:C, Xd:N, R6 -CO-R4h, R":H], compound Xe) Xc:C,

XN RO RANENSHOR P, CEHPIUTIE (LI TREN R e HE 1P
sR#MNPER6compating (Xg)dXoch] d:6f RE:H;iRE- Na@(Rdlpé(fﬁd;)mﬂad by

81 compound (E:RL IXe:N. XA G RRI, B - NHaGRAD =Dl Lompeups
(X-i) [XC:N, Xd:C, R6:H, R7:Y] and compound (X-j) [Xc:N, Xd:C, R6:H,

RerﬂH W?P%ﬂeﬁéﬁvédch symbol is as defined above. The cyclization
reaction mbeupﬁrfomﬂvbgoa miethed similas ta scthe metboddofced from

Progkeing, compaund ONLrom Eamaound . CAROURT (O Ao

can produce jecting compound (XXXI) to a decarboxylation
10reBRH6RI The d%%rﬁé%%aﬁoﬁh?égcﬁéﬁ%%ﬁlﬁ@ PEFGTMER 15PR MEtRsF formed
sigylas tadhadsaediad 0dr to the method of producing compound

(XXVIII-b) from compound (XXVIII-a).
[0135]

Compound (XXXVI) can be produced as a single isomer or a

15 mixture of isomers by subjecting compound (XXXV), compound
(XXXIV-a) or compound (XXXIV-b) to a reduction reaction. The
reduction reaction can be performed by a method similar to the
method of producing compound (XXX) from compound (XXIX),
compound (XXVIII-a) or compound (XXVIII-b).

20 Compound (XXXVII) can be produced by reacting compound
(XXXVI) with a carboxylic acid, a salt thereof or a reactive
derivative thereof, isocyanate, or a carbonating agent. The
acylation reaction, ureation reaction and carbonation reaction
can be performed by a method similar to the method of

25 producing compound (I) from compound (XXX).

[0136]

Compounds (XXVIII-a), (XXVIII-b), (XXX), (XXXIV-a),
(XXXIV-b), (XXXVI) and (XXXVII) can be produced as a different
single isomer or a mixture of isomers at different ratio by a

30 method similar to the method of isomerizing compound (I).
[0137]

Of compounds (XXVIII-a), (XXVIII-b), (XXX), (XXXIV-a),
(XXXIV-b), (XXXVI) and (XXXVII), a compound wherein the double
bond moiety is reduced can be produced by a method similar to

35 the method of reducing the double bond moiety of compound (I).
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producing compound (XXVI-a) from compound (XXV). io Compound
(XXXII-c) can be produced by performing an aldol condensation of
compound (XXXII-a) and an aldehyde or ketone derivative represented
by the formula R4pCORA4q to give compound (XXXII-b), and subjecting
the compound to a reduction reaction. The condensation reaction and
refBtd8h reaction can be is performed by a method similar to the method
of producify coomwpauhd(BEXVIE) fremccowpouhdiexyim)R{01832 The
aldehyde ﬁrﬁsﬁioggoq%ri\e@t&\i%ﬁ%@&%ﬁ@m@n@y the sforandaR4pCQAR 4%

may be a commercially available product, or can 20 also be produced
2CRBTANtb BmEth6d Khoit B SE26F &°Tndthod BRAIBbLATRRrEIG.
s[0¥B4FEompouire XX ¥XdVeapwhetrein. m 194 edhpkaproduces byiseactingbe
c ' ined ti itrile wi AR eUVth comBaLd,
(g(@)%%%%é@é};%&%ﬁd% ?X%(%(ﬁ){ga%nvaé?u%gcting the compound to a
deFBREHRE reRktiBhe EompBund (ORXAFASUBtafte Bs B ShgIat Y
isorret of & mixturenehtsemefsonhealkylaiibn(mactien-and déhydrating
reg%%gc&p he performed by a method similar to the method of
producing 30 compound (XXVIlI-a) from compound (XXVI). Compound
19X}8482%) can also be produced by condensing phosphonate carbanion,
obtained bympbase trextvigenicah alkylphospheanio acididiestet nyitbompound
cor%@(% (XXXII)., The_condensation reaction ¢ 0] :
mét 0 Igisimi ar to gliﬁgsmgt%cf % plr8. ué?n%pé]ognggéﬁﬁddgﬁgx{lz}%%)?f%a% .lon
CORTFSAEN82 BERUPLeCoipdtifid (XOORY) eantsé préalcedmPtreatitigiing a
cogyrQund XX pudthitsimetiylsiid cyanide da the presaneeref lewisound
acid,.and elimjnating the resulting trimethylsilyl roup s with an acid.
lil’hgi\rjl%troo UC@)OS:] gf%ﬂrifeo Iégﬁ%lélg p({ar?(;f) fed b%{/eoaqr%%etﬁ%%%%%l 3%8 he

mEPTRPEPBrddidihgtdoipelNePHRRXA fretnttompotimbRoex 9. producing

compound (VIII-c) or (VIII-d) from compound (X-c), a method of

producing compound (VIII-e) from compound (X-c), a method of

producing compound (VIII-f) from compound (X-e), a method of

)
)
} from compound (X-h), a method of
VIII-h)

producing compound

(
(

20 producing compound (VIII-g
( from compound (X-f), a method of
(

producing compound (VIII-i) from compound (X-3j) and the like,
and the reaction can be performed by a method similar to the
methods of producing them.

25 Compound (XXVIII) can be produced by subjecting compound
(XXXIV) to a series of reaction steps including a cyclization
reaction. These reactions can be performed by a method similar
to the method of producing compound (XXVI) from compound
(XXXITI).

30 Compound (XXIX) can be produced by subjecting compound
(XXXV) to a series of reaction steps including a cyclization
reaction. These reactions can be performed by a methed similar
to the method of producing compound (XXVI) from compound
(XXXITI).

35 Compound (XXX) can be produced by subjecting compound
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Compound (XXXIV-b) wherein m is 2 can be produced from compound
(XXXIV-a) according to a known carbon chain extension io reaction. The
carbon chain extension reaction can be performed by a method similar to
the method of producing compound (XXVIII-b) from compound (XXVIII a).
[O mpound XXVI) n be roduc d as a single.isome
T Sl e B SRS L B ) g e g9 son
(XZeAY-ayor c&%‘f}‘éﬁjnbeWXWfb)ct@akP@dB%ﬁéﬁ%%‘étl%h T ek ctibhl Lar
reastioncambaerfsrmedhy-apethagsimdar tathe method@fpound
pr(i%&'ggjcompound (XXX) from compound (XXIX), compound (XXVIII-a)
ompound (XXVIII-b). 20 Compound (XXXVII) can be produced by
sreacting covapound (XXOOAD With Bresibesdlievacidbassalt tereoerund
reqetive rderivative thereof, isocyanateocar areponatingiagent Eg}ellzation
ac Iatlon reactloH ureation reactlon an carbo tion r(zgctlon <an de
perfeormeéD%y a mettiod Sinnarts té met‘?u‘f)ae %Hbero u%lng comf))oursi
(I)tfporhh@om@timrﬂ (DXXF@fpcﬁ@msﬁ];Ommpgun@s (RPN |- opX X tidy)nd
(X PRXXIV-3), (XXXIV-b), (XXXVI) and (XXXVII) can be produced as
a different single isomer or a mixture of isomers at different ratio by a 30
lomét%eo%cgﬁf?ﬂhl%ty the method of isomerizing compound (1). [0137] Of
copgaamnds (XXVIl-a), (XXVIII-b), (XXX), (XXXIV-a), (XXXIV-b), (XXXVI)
and (XXXVII), a compound wherein the double, bond moiety is reduced
can be produced by a method simaiarto asrthelimethod of reck@irg ter L

amllar

double bond moiety of comp_+uri‘dx°({‘ 83 [0138] Of ﬂﬁbuﬁtf, X % Vll), Té '
compound wherein R2 is a hydroca @ group optionally having

substituent(s) can be prodpced by ar alkylation reaction of compound
(XXXVII) s wherein R2 is a| hydragen atom,, T ﬁalkylatlon refction c%mbe J\
performed by a method S|m|Iar tQ thg ; ethoa"of ﬁirodmm N\A Y]

(CH;)m\ )km haloge—
nation () (Xa=C)
Xu ~Xb

o
(CHam
_eom
[0) S-lXe !

b Xd. - R2

RZ

ar

R? -
substitution

R _
substitution
—_— .

R'  substitution

[0141]
Compound (I-~f) can be produced by reacting compound (I)
15 with a halogenating agent to give compound (I-a), then
subjecting the compound to a condensation reaction using
organic boronic acid or organic boronic acid ester and a metal

catalyst. Examples of the halogenating agent include
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compound (I) wherein R2 is a hydrocarbon group optionally having

substituent(s) from compound (l) wherein R2 is a hydrogen atom. io
[0139] Compound (XXVI) can be produced by subjecting compound
(XXXII) to a series of reaction steps including a cyclization reaction.

ExpaIpies oldheseries oleastion sieos induidina.a Gyelizgtonearlign,
ifclu g_a method o prod%cmg compound 15 (V) or iV) from compound
(Ifch MefHOEEST PRedEEiAg_ONTISURd ¥¥111-B ) fohT LBRTPEIAGEEF Y 1S
metbadiof produsing tcompasmet (YIbcy or (Wil fromreaapaing %w)ra
thod of r%g) cin .compo d Vill-e frlg)n compound (X- method
gf 'plaro ?JClln% co%fp%nd%ﬁ; r%m co Opounﬁ&'—e;% n%é?%)c? %f g%é
5 prhiAgoorhpBURBANAICE) fiaf eBnfseRdTRGh) L\ Aidtheeesence of a
prducingrsamposnd(V kB) frogm compadsdipichyanmetbadf, pradueing
corgfgungngvntg f_r&rg coml%oiund %{écfj% and the like atnéj th%reiaction %an

b& pensormed%y a méthod similar t0 héo%ejtﬁoasvé) pro UOCII’?g¥h8ﬁ{ Ogmed

Cehipowrtd $XOEI can be prodeteety subjdctiity EBMPERTE LOXXIV)ide
a sgiesafigaction siepsineiudinga cyclizatiorreaction o hese keactions
can be performed by a method similar to the method of producin

10 GRBBLHT (RRVAT RO coRp TGO, 36 Ce o Botic XX IX) BA T
pradures), by sultédting pdnogeghdn X xaguosd seriegdoresdtiors stepsides,
mﬁ%ggr_@agxa“%ag@&&%; These fieactions ean e performed by a
method similar to the method of producing compound (&(XVI from ,
caﬂazsﬁﬁhdiimla%%leo?ﬁﬁsandl(%&)a%éﬁ 5 prEaucEd By Sibjethifigt e
campaunitk8dl X X&) talbeserids afideabion sSkeps ieclodatfgaadyictizatibri le

1s"eagtion. Jhess reactions.can bespgdosmed By, amethodsimilaito g vent
method of producing compound (XXVI) from compound (XXXII). 5

CEMPSUNE T cahbd Hragced sh%jgeﬁhgtgoﬁg)pgﬁndpreferably 30 min

to 12 hr. The reaction temperature is generally 0°C to 200°C,
preferably 10°C to 100°C. The condensation reaction is
performed by reacting compound (I-a) with organic boronic acid
20 or organic boronic acid ester in the presence of a metal
catalyst. Examples of the organic boronic acid and organic
boronic acid ester include a compound represented by the
formula R**-M wherein M is the boron atom part of the organic
boronic acid or organic boronic acid ester. Examples cof the M
25 include dihydroxyboranyl, 4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl and the like are preferable. As the metal
catalyst, palladium compound is preferable. The reaction is
generally performed in the presence of a base. Examples of the
base include inorganic bases, basic salts and the like. The
30 organic boronic acid or organic boronic acid ester is used in
an amount of about 0.1 to 10 mol, preferably about 0.8 to 2.0
mol, per 1 mol of compound (I-a). The metal catalyst is used
in an amount of about 0.000001 to 5.0 mol, preferably about
0.0001 to 1.0 mol, per 1 mol of compound (I-a). The base is

35 used in an amount of about 1.0 to 20 mol, preferably about 1.0
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(XXXVII) to a series of reaction steps including a cyclization reaction.
These reactions can be performed by a method similar to the method of
producing compound (XXVI) from compound (XXXII). 1o (Reaction 03)
[0140] 0 % O (CHI Rx (CHOm N AV -d 0.x substitution H "Xe, - R' C" -Y flI’

S E ST YR S

CYAFFaRIRX (S PIGHTHATMY S AREHORNE RERF SiiBshufibh Feadgion

(119 (KeeCd Labl (Xap€) 1 OmEK, (EHr k% Rx, (GHAmM X ndRiSupsiitdtieRan

N S/Al\l’gg gsR §r)éo¥1 rga('s\/l, cn)i(‘)cr%)geénR%gs:Hacn)d )&1|eC|i|9<rQ. This reaction is
advantageously performed using a solvent inert to the reaction.
While the solvent is not particularly limited as long as the
reaction proceeds, for example, solvents such as alcochols,
ethers, aromatic hydrocarbons, saturated hydrocarbons, amides,
halogenated hydrocarbons, nitriles, esters, water and the like
or a mixed solvent thereof and the like are preferable. While
the reaction time varies depending on the reagent and solvent
to be used, it is generally 1 min to 200 hr, preferably 5 min
to 100 hr. The reaction temperature is -10°C to 250°C,
preferably 0°C to 150°C.
[0142]

An organic boronic acid or an organic boronic acid ester
represented by the formula R*~-M may be a commercially
available one, or can also be produced by a method known per
se, or a method analogous thereto.

Compound (I-f) can also be produced by subjecting
compound (I-a) to a desired substituent exchange reaction
known per se. The reaction can be carried out, for example, by

the method described in Shin Jikken Kagaku Koza (New
Experimental Chemistry Course), vols. 14 and 15 (edited by the

Chemical Society of Japan) and the like, or a method analogous
thereto.
Compounds (I-g), (I-h), (I-i) and (I-j) can be produced

by a method similar to the method for producing compound (I-f)
from compound (I).

[0143]

A compound represented by the formula

[0144]

(CHIm ~_
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N R substitution Ri ~Xtl. Rx \XE, Rx .0, p. (b) R OD [0141] Compound

(I-f) can be produced by reacting compound (I) 15 with a halogenating

agent to give compound (l-a), then subjecting the compound to a
condensation reaction using organic boronic acid or organic boronic acid
ester and a metal catalyst. Examples of the halogenating agent include
85[8ﬁ3§ﬂxhorus halide, succinimides, halogen, thionyl chloride, and
mixberesitherech asgrthel like. Ehedwiogefatihgvageiieise usetitiragsometimes

amQupLofaReU 1,048 100 mal, preferally abaut J1.0-to:10xaobper Lmek
of pomﬂﬁggrﬂg%ﬁlg To promote the 5 reaction, the reaction can be

be
petfor e SBRCE G 158sE ERanibl&S Bt thAb&Le Fidtank: o=d

snergamciases) basic asaltsrahddtreddend hisnéactionbis adeantageously
pestarmad, without solvert qrin a splventdngt to,thereaction.\While: 1ag |

solvent is not particularly limited as long as the io reaction proceeds, for
example, SONEMRSH¢h &8)alcBhols, RERERE oM At CRTErEar 5o

sanyatéd hydratarhensa amides, dralogesiated hydrocarbons, nitriles,
sulfoxides, acid anhydrides.grganic acids, inQrganic acids, water.and the
Iikegor%'m%?(gd'go vent thereof and tﬁelﬁf(eaaqr%;pfefera le. While is the

10e A&t tintE vaFiEs depéhiding 8 théGreagertcant SBRRANY I besugeg figrable-
is geneally: 10smir 43 S:bn,qareferably 30 min to 12 hr. The reaction

tempeyature i(s) xg%ngrsalgr%(f tga%q%c, preferably 10C to 100C. The
condensation reaction is performed by reacting compound (I-a) with

orgénie-baroric Rictd eZeko¥organic boronic acid ester in the presence of a
metal catalystr Expmplescektheorganie horagiaacit agdeorganie ibararica
acid ester.include a co nd represented by th forrTuIa R"-M \gher%if

1 1S boTon SkoT part of (e Gigaric BOFGAE AGETOF GrganiE Horone *
acitPeédfel. Examples of the M 25 include dihydroxyboranyl,

4.4 5 5-tetramethyl-1,3,2-
g (e
N N |
or \

[0147]
It may have, on ring A, one or two substituents selected from
20 Ci-g alkyl and Cj;-¢ alkoxy-carbonyl. Of these, preferable
compounds are
2-{2-methyl-6, 7-dihydrocyclopentale] indazol-8 (2H) -
ylidene)ethanamine (Reference Example 27),
2-(1,2-dimethyl-6, 7-dihydrocyclopentale]lindazol-8 (2H) -
25 ylidene)ethanamine (Reference Example 28),
ethyl 9-(2-aminoethyl)-8,9-dihydro-7H-
cyclopenta[c]lpyrazolo[l,5-alpyridine-l-carboxylate (Reference
Example 40),
2-{8,9-dihydro-7H-cyclopenta|[clpyrazolo[l, 5~a]pyridin-9-~
30 yl)ethanamine hydrochloride (Reference Example 41),

ethyl 9-(2-aminoethyl)-2-methyl-8, 9-dihydro-7H-
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dioxaborolan-2-yl and the like are preferable. As the metal catalyst,
palladium compound is preferable. The reaction is generally performed in
the presence of a base. Examples of the base include inorganic bases,
basic salts and the like. The 30 organic boronic acid or organic boronic

acid ester is used in_an amount of about 0.1 to_ 10 mol, pr ferabL apout

o B S TH IS RGOt o LR G e FAEE DAt o CERheRee

used-in
afraampdist 62about 0.000001 to 5.0 mol, preferably about 0.0001 to 1.0

mel, per.l moh akcompapd (-a); The hase.is3s Hspelinan gmeunt of
abaut 1.0 to 20 mol, preferably about 1.0 86 to 5.0 mol, per 1 mal of

CGMBEThA G-a) WhE R HABHET Cafiy S thetab &to (&?fgeéfﬁ hs&gaBpie 430
sthesbyagtivhsatheseabon -&-prefetatsly perforded; fer-example, in an

ineg&%@é}{@ggg] gg%@ﬁ%f@p,rs99%9@5%%@%%@@9&?91'9&% Thisference

reaction is s advantageously performed using a solvent inert to the
re5CHORI Wil tHPSofREht Vs 7ot pATtiCaErR MftetCds 167 B% theereot and

reaigtiohipteceeds, for example, solvents such as alcohols, ethers,
ar%gq_qi' hydrocarbons, saturated hydrocarbons, amides, halogenated
hydrocarbons, nitriles, esters, water and the like io or a mixed solvent
10thereof and thedilkRiarepraferapRY \IRABS fitd Yeachiah titnavartdiern the

dependingonr the seagent anshselvent attobe yisaty dirissgenerally 1 min to

2Q0 hr, preferably 5 min t 100 hr. The reaction temperatyre is -10C to
Zgloeg,e, 6%&%?36& (%Ot%pIS% “s [%?L%%E])SAn ogr,ganicpbgrpn(tic%ci %r%n
orgERFEBEIoNicEEHRe SteReiehre¥eREEd bl theRrRfNA IRE- Mhfay ey and
caommercially avaitable angs«r ear also berpragueachby @metbosbkaewsd by

,sP8I S, ora nhethod atré%lggous thereto. 20 Comgound ( -,Qagaghaelsg l:éection_

pro u%{é%ﬂ?y gu%jé)gt?ng coﬁ%o%ﬁ%u -a%stong%%%lraerd%’sﬁ stituent exchange
redRisAKRAEWIT peRdel THRVFdactibrB&A D EQRTFEH bR, rRIMpRe By
thednethed desgrivegkimabindikkendsagaky Koza {hewsikxpermertahod

C%%@ci:s:r_:[:@{)ecdogrr?e‘)P\:égltség"éli%gd &rsog%%itelcrjl bgrtgaenic Synthesis, 3™ Ed.”
(Theodora W. Greene, Peter G. M. Wuts, Wiley-Interscience,
20 1999) and the like.
[0149]
The configuration isomers of the aforementioned compounds
(IT) - (XXXVII) can be isolated and purified by, for example,
a conventional separation means such as extraction,

25 recrystallization, distillation, chromatography and the like,
when isomerization occurs, whereby a pure compound can be
produced. In addition, isomerization of double bond may be
promoted by heating, acid catalyst, transition metal complex,
metal catalyst, radical species catalyst, photoirradiation or

30 strong basic catalyst and the like according to the method
described in Shin Jikken Kagaku Koza (New Experimental
Chemistry Course), vol. 14, pp. 251-253 (edited by the
Chemical Society of Japan), Jikken Kagaku Koza (Courses in
Experimental Chemistry), 4th Ed., vol. 18, pp. 273-274 (edited

35 by the Chemical Society of Japan) and the like or a method
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25 Chemical Society of Japan) and the like, or a method analogous
thereto. Compounds (I-g), (I-h), (I-i) and (I-j) can be produced by a
method similar to the method for producing compound (I-f) from
compound (I). 30 [0143] A compound represented by the formula [0144]

R%égﬁozg%y IE' Qllr'gtcal%hle§eib+cail8(:70L:0r1e4s W&%rg i }_aé: hi%%rrggp Ici: I?'Sbe
defined above (hereinafter sometimes to be a%%reviat as compoun
(AJR ot aedn tHEreb?, WRARPUSdbtandthi the FEAETHT TP toFvadnay on

aferementionet skempound (heis 4 nRElGompornd; ssackeandie usesas
a aLs]t_asr(gint_iq m.atgrial o&tlhe compound of the present invention.

In
compoundn@)ﬁ, RZis pree]?g?a I‘—f/réla he?icr:é)én A atom. As , grh?/s rgéen

satéRVIpfefarablel ASXRICIBaKPRTHIHCIE 26 aligaY is pheferable.
1asBs KdCHdrfelrfiali) ert (6 _Galkoaucarbenybhisiarefeuable sAs,

Xcd eC is Jgrefterable. As f(d, C orrN;% Prgaeraebﬁ. fés @O,nl Lseg(r:%fleg%ble. As
tricy(ﬁéocoencsé“t?rr]lg ot f gaii?lrhg and ring C, TS 1frlcycle represented by

thé foltowig forenulads preferable i jor46hHRE AL ToN/ Nc 40147} snmegaction,

have,0fnring An0Re QW gubstituents selegiackirom2Q CkH allgd and
Cl 6 alko>%/-carbonyl. Of these, preferable

10 reactio conducted individually or by a combination of two or
more thereof. These reactions can be carried out, for example,
according to the method described in Shin Jikken Kagaku Koza
(New Experimental Chemistry Course), vols. 14 and 15 (edited
by the Chemical Society of Japan) and the like.

15 Compound (I) can be isolated and purified by a known
means, for example, phase transfer, concentration, solvent
extraction, fractional distillation, liquid conversion,
crystallization, recrystallization, chromatography and the
like.

20 [0150]

When compound (I) is obtained as a free compound, it can
be converted into a desired salt by a method known per se or a
modification thereof; conversely, when compound (I) is
obtained as a salt, it can be converted into a free form or

25 another desired salt by a method known per se or a
modification thereof.

Compound (I) may be used as a prodrug. A prodrug of
compound (I) means a compound which is converted to compound
(I) with a reaction due to an enzyme, gastric acid, etc. under

30 the physiological condition in the living body, that is, a
compound which is converted to compound (I) by oxidation,
reduction, hydrolysis, etc. according to an enzyme; a compound
which is converted to compound (I) by hydrolysis etc. due to
gastric acid, etc.

35 A prodrug of compound (I) may be a compound obtained by
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compounds are 2-(2-methyl-6,7-dihydrocyclopentale]indazol-8(2H)-
ylidene)ethanamine (Reference Example 27),
2-(1,2-dimethyl-6,7-dihydrocyclopentale]indazol-8(2H) 25
ylidene)ethanamine (Reference Example 28), ethyl
9-(2-aminoethyl)-8,9-dihydro-7H- . .
cy%:?é’&eer‘ft%té‘]%y%g%%[i SIPVHiRe-1 CdrbokyTate (Reference Exnpie "
AT 208 9rdibyEite 7y Cfosentafc]pyrazoiofl Shafpyrdinky: 3@bjecting
yhathasaminedaydrechloride {Reference, Exampler4th, ethnyiation,
9-(2-aminoethyl)-2-methyl-8,9-dihydro-7H 8 ,
R AP s i A ARe tRete b BisTle
542y Pm:hvethy b 809ailydrios 7 H-Eptlopendafe]pyranole 1, 5n

a]pykidior 9z i@r@@fﬁhﬁlﬁi@ﬁoﬂ d QHde erense £@Mplgi48isethyl
9-1(‘32¥-aminocgﬁghyl)-z-ethyl-8,9){dlli£§(;j1alro-79HCQ%%t i

Y RBpeRAIEIpyraZSiol T, Fafi MBS R DKy e R StPdREs  EXamEE Y

4&)poptivalyrttive)formsineree, altsihertiof batdi dhe [iKe$0148) liaton

the afgrsmentioned, %‘i.SPeé?tl{/&nE?&ﬁ{@ N5 WHERANE, SEEHILANP AN o
has amino, carboxy, hydroxy or a heterocyclic group, these groups may
10h &' BroteBRBY d Tprotectifi ag?SE}SE&W&Hﬁ?i&BW?YH&Hé&?de

cha_m';sﬂtyoaz_rld tthml,ik@ilma_tt&yl:aseomhe oljechgdmpiovnd cammndmtaimd
by is remaying the,prolecting group.as Necessary After fhe reactipn.

Introduction and removal of these protécting groups can be performed by
a RRETRGHKhGWA PEtesk For Bahhiel tHe RERBY desGHEd R aptdtectivedn
Gratipsrintf@sganinSyathesisaBidbikd e (Jhecdaradpb G e ene Reter Gy M.

W Wiley-Intersgi ,:20 like. [014, hee ' ' on
A S o] sl op it on,
a@ﬁ&ﬁﬁeﬂﬁﬁ%?é‘iﬁﬁﬂ%g carboxymethyl esterification,

dimethylaminomethyl esterification, pivaloyloxymethyl
esterification, ethoxycarbonyloxyethyl esterification,
phthalidyl esterification, (5-methyl-2-oxo-1,3-dioxolen—-4-

20 yl)methyl esterification, cyclohexyloxycarbonylethyl
esterification and methylamidation, etc.) and the like. Any of
these compounds can be produced from compound {(I) by a method
known per se.

A prodrug for compound (I) may also be one which is

25 converted into compound (I) under a physiological condition,
such as those described in IYAKUHIN no KATHATSU (Development
of Pharmaceuticals), Vol. 7 (Design of Molecules), p. 163-198
(HIROKAWA SHOTEN) .

[0151]

30 When compound (I) has isomers such as optical isomer,
stereoisomer, positional isomer, rotational isomer and the
like, any isomers and mixtures are encompassed in compound (I).
For example, when compound (I) has an optical isomer, an
optical isomer separated from a racemate is also encompassed

35 in compound (I). These isomers can be obtained as independent
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a conventional separation means such as extraction, 25 recrystallization,
distillation, chromatography and the like, when isomerization occurs,
whereby a pure compound can be produced. In addition, isomerization of
double bond may be promoted by heating, acid catalyst, transition metal
comg{lﬂex,tm%tal catalxs% ragdical species catalyst, rpt%otolilrrgdg%tison or 30
oG BasTc Ratdly &Y AhdheTiRE aR8ording (o The Method™deseribeddn’
Shirrdikkenakagaku Iz N esx Experimentato CliemigmoCotese R, 14,

PR-251:453 (edited by they Ghemical-Socisty of Japas) o dikkeshKagakyds
Koza (Courses in Experimental Chemistr)grr,%mh Ed., vol. 19, pp. 273-274

(elfited-35 BPHe- Bhemicat Soien oF apahy anithaliks b nisthdd s
santlegousdbreeetonaihertmnd coreedpdrdingrpuieésomee cemove per se.
Obtained-c%&ﬁammu%%)@%aé}%%@%@{od%%mL@gs%g&hee il a1

of the substituent, not only the isomer itself but also a mixture thereof are
e PRESER inthE e M <irtRntine 11 $He HbsvERTSiforidd réactiBh
stepsswuinereéndesireédn composnel$) can e proddced dyog keoystallization

hydralysis., deprotectian, acyjation reactinn,salkylation reaction,

hydrogenation reaction, oxidation reaction, reduction reaction, carbon

10chain extERBRMTRSACon BREUBR LTSN RIFariGe 10 réicH T Siducted™ 2
indivigusaliy-at by @ combinationyaf-twe ostmore theteob Thesereactons
can e garted out, fangxampley goording ig, e ethad desethed In
Shin Jikken Kagaku Koza (New Experimental Chemistry Coyrse), vols. .,
14 and 15 (68RQUBY theeherivalrSotity 3 TfaniSaid theflikefts ™ Cr 7'S»
Céthpaund (heanihe jsalated endputifipd d3ea kitowpmpwaans, fOf of the

examgle Tphase tr@nsfer, concentration, solvent extraction, fractional
ent invention.

15di§tﬁ?atlon, I|qU|8 conversion, crystallization, recrystallization,
chi8R#dgraphy and the like. 20 [0150] When compound (1) is obtained
as a free comppruad, (it rasr beneopverdedtinthadasired saibhagnedfaddnity

kn8¥¥1£§ 5%%%&% receptors {(MT; receptor, MT, receptor). Since
compound (I) acts as a melatonin agonist, has physiological

20 activities such as melatonin receptor affinity and the like,
shows low toxicity (e.g., acute toxicity, chronic toxicity,
genetic toxicity, reproductive toxicity, cardiotoxicity, drug
interaction, carcinogenicity and the like), and is superior in
the stability and in vivo kinetics (absorption, distribution,

25 metabolism, excretion and the like), it is useful as a
pharmaceutical product. Compound (I) acts as a melatonin
agonist in mammals (e.g., mouse, rat, hamster, rabbit, cat,
dog, bovine, sheep, monkey, human and the like), is useful as
a composition with a binding affinity for melatonin receptor,

30 particularly, a melatonin receptor agonist, and can be used as
a prophylactic or therapeutic drug for a disease possibly
influenced by melatonin. As the “disease possibly influenced
by melatonin”, for example, sleep disorders [e.g., intrinsic
sleep disorders (e.g., psychophysiological insomnia and the

35 1like), extrinsic sleep disorders, circadian rhythm disorders
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modification thereof; conversely, when compound (I) is obtained as a salt,
it can be converted into a free form or 25 another desired salt by a method
known per se or a modification thereof. Compound (I) may be used as a
prodrug. A prodrug of compound () means a compound which is

converted to compound. (I) with a reaction due to an en , gastric acid
ett® uﬁdm%"d“ﬁfez%ﬂ?/s%féé%%l B 18 |i\?/?r?d bo??{y,l %at%i%]f% 1ess

c@hp@u@@irwhicir&mg@nveﬁédetp-@mhpm‘dtél)fby oddatied, skeRrctivmse
hydrolysiscetc, Arcardingte.8p §nagBes &eampouUhwhighis converted

to compound (1) by hydrolysis etc. due to gastric acid, etc. BgA rgdrug of
cotRBBURPET RTSy BEh EEMPdURd oA B 88 s ihigehng dmhts in
scempouhat@itoranhadylationaalkytatiery cbriphdsphodgatione(egg., achronic

cqprevnd.qbtained by subjegting, amingin compound,(ll i an,

elcosar_]oylatlpn, alanylation, pentylaminocarbonylation, , ,
(SERTEHATIRSTE0-F B35GB lerF A S et oXyarfoRyRititTy, Schizophrenia,
teaaﬁydéawanybatmtpyrr@\liflylmebhylaﬁenmpﬂmlfayxl@xymethylatﬂqn and
teﬁé@é‘&é‘é‘&&@e%‘%iv"é‘ C&’QBQEQQ O(l%t?ﬂ‘.‘?d ?é(n‘ili@e&gﬂgﬁﬁ%rpxﬂl Weimer’'s

compound(I) to an acylation, alkylation, phosphorylation or boration (e.g.,

103 SRS DHEAHEIPPY SUBJEERTF hydFGRF T fii ComiseaRd IHSteeas -

acetylationspadmitoydatian s prepasaylatmns pjvaleytdtiart succidylstione ,
funanaton, siaation. dimetvdaminamelylealbonylalion, Bi): 2na ene
compound obtained by subjecting carboxy in‘compound (I) toan
estéificati®s W IAREITH (e G158 20MTpJGnd obtafTRIE B subjectfity -
cashpxy in compeund (I)esan eihykesterdicadion, dakeayleesterifisatipn,
1CApeueiny sierication. dmethvlaminamely eterligafion,cnory
pivaloyloxymethyl esterification, ethoxycarbonyloxyethyl esterification,
phihafidylcestefifications E5-MetiAmRBR6A;3 BidLbIEAIR DO gt rent
estﬂ@fiqa;t'.%@éqlghﬁﬁbﬂOﬁqygaﬂi%y'?tm@cﬁéﬁﬂrﬁi(}ﬁimam(jnerve disorders
me(tehyéqr,nI%ae%%%’r%tic')iggggggilIct(r?,' Ac\:n r(e)gral hemorrhage, brain edema
and the like), central nervous system injury (e.g., head

20 trauma, spinal cord injury, whiplash injury and the like),
vascular dementia (e.g., multi-infarct dementia, Binswanger’s
disease and the like), cancer (e.g., brain tumor, pituitary
adenoma, glioma, acoustic schwannoma, retinoblastoma, thyroid
cancer, pharyngeal cancer, laryngeal cancer, cancer of the

25 tongue, thymoma, mesothelial tumor, breast cancer, lung cancer,
non-small cell lung cancer, small cell lung cancer, gastric
cancer, esophageal cancer, duodenal cancer, colorectal cancer,
colon cancer, rectal cancer, liver cancer, hepatocellular
carcinoma, pancreatic cancer, pancreatic endocrine tumor,

30 biliary tract cancer, gallurinary bladder cancer, penile
cancer, kidney cancer, renal pelvic cancer, ureteral cancer,
renal cell cancer, testis tumor, prostate cancer, urinary
bladder cancer, vulvar cancer, uterus cancer, cancer of

uterine cervix, cancer of uterine body, uterine sarcoma,

35 chorionic disease, vaginal cancer, ovary cancer, ovarian germ
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these compounds can be produced from compound (I) by a method
known per se. A prodrug for compound (I) may also be one which is 25
converted into compound (I) under a physiological condition, such as
those described in IYAKUHIN no KAIHATSU (Development of

Pharmaceuticals), VVol. 7 (Design ofll\/lolecules), p. 163-198 HIROKAWA,d
SHOTENY 01517 38 WABREOmPOLhE () hal TA6RHEIR 'sUBAAS bptitar IO des
isbaerl stetdoisontar, positiotakisemer rotationalasooramdand Yhehlike,

AYISOMErs;apdJpidures are SNROMRassed 47 LUYPRUBAL]) mbOF i p1e
examgle, when compound (1) has an optical isomer, an optical isomer

sePAFatEl frori K FAtEnats & &Il BhRoH s s&d S8 ottt (1) .
sThese someérs tankes Dbfaimed-as igdependent Yk anoductshbyrai c

synjhgsisineans QLa Separation means: (&g, cansentiation; solvent

extraction, column chromatography, recrystallization and the like), optical
reBYRSH MethBaR Y. Aractshial PECTSEAlZ&tiGROCRTAPCOILITT -
meéthaoh s dia&tenemynemmethmiamﬁommﬁpandﬁbedmmawmpﬂr, se.
Compeund () may be.a crystal, and;poth g singlg crvstal . and crystal

mixtures are encompassed in compound (I) of the' present invention.
10CRRAR AT beYBotied BYTyStalliRhfch taeeordhiy 6 ety stalipkiiorr

methads kaewsnper(segl) Gampetnd (rmiabetd gplvatarted.c hydiatepathy,

etg.) 9r a .non-sglvate (e.g., non-hydrate etc.), both of which.are , .

o e o Bl P T B oy

ladérgRPwithPAR?SE®he (7gSASP3ERNAC 1353 aEPT Y ARG IRETiKES i - -

alse enepnapassed 4t compadnd (akbthe 2pqresent inverttiont{@k52kngina

Compound (1) of the present inventign show high affinity for melatonin .
B R et U2 Eoeres . GReE Sahi e T S oy o

mefktehirRagbARECRAs Phyasidieyicdl 2o artvitid Uit hs metgbrinyinary

recepter affipyandtheilikerder (e.g., dysuria, incontinence and the

like), osteoporosis, reproductive and neuroendocrine diseases,
convulsion, glaucoma, headache, irritable bowel syndrome and

20 the like can be mentioned. In addition, it is effective for
immunoregulation, cognitive enhancement, tranquilization,
stress or regulation of ovulation (e.g., contraception and the
like).

[0153]

25 Compound (I) [sometimes to be abbreviated as “the
compound of the present invention”] can be safely administered
orally or parenterally (e.g., subcutaneous, topical, rectal,
intravenous administrations etc.) by itself, or in the form of
a pharmaceutical composition containing a pharmacologically

30 acceptable carrier according to a conventional method (e.g.,
the method described in the Japanese Pharmacopoeia etc.), such
as tablet (including sugar-coated tablet, film-cocated tablet
and the like), powder, granule, capsule, liquid, emulsion,
suspension, injection, suppository, sustained-release

35 preparation (e.g., sublingual tablet, microcapsule etc.),
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mchsr8ﬁitc orb%tﬁ?cetﬂlte pﬁFmo‘ﬁ 1rlf/L idea eafrﬁfi
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20
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35

shows low toxicity (e.g., acute toxicity, chronic toxicity, genetic toxicity,
reproductive toxicity, cardiotoxicity, drug interaction, carcinogenicity and
the like), and is superior in the stability and in vivo kinetics (absorption,
distribution, 25 metabolism, excretion and the like), it is useful as a

Pharmacetical ArpdustSRIIRAUNA.() 3cte,as A MElAONA; 89RPISHT 11
mammals (e.g., mouse, rat, hamster, rabbit, caf, dog, bovine, s egp,
momkBy 2REntdr? ahtkthe like), is useful as a composition with a binding

affioitys 4gr melatonin receptor, 30 particularly, a melatonin receptor

agonist, and can be usEd as rophylactic or therapeutic drug for a .
disease poss%?/ﬂflnaf uoe'r(lD ed %?[P e%é:t%% %.%%?hga_"al%eeggé p%%éfﬁ?s organic
infeREEd IBY YheRRBRITT fGHERAATPIE SsledpraRbrderd ¢ gusipdriasic
sleepshiserdess (8@ pPsychophysiviogical inseamniamid dhamsiikesuitable
extrinsic sleep disorders, circadian rhythm disorders 92 (e.g,, time-zone
e T B ol S
patterhn edped sfeap phbse myerRoAie advaedslegrphaselubilizing

syagkame fie2hayr sipel- Wakswsyndiome andhthe likgknarasgmnias,
sleep cﬁorder s assqciated with internal or E% chic d§orders (e.q.,
[

erdtiseaRES PEAGRSENY
diseagentéabrbvaseakarddamesiiaasthizophreing, depression]amaicty

n%Qé@nhﬂﬁ?@a@épdﬁ%%nﬂewgﬁﬁﬁ_gegﬂ@ %?§§a§ﬁ§ (figce can be
senile dementia, Alzheimer's 10 disease, Parkinson's disease,
CratRFeTaRI8RoBHiEEXse, amyotrophic lateral sclerosis (ALS),

HUes@bn's disease, spinocerebellar degeneration, multiple sclerosis

(MS) andzhe: Jiked psychoneuralic diseases (ig. depression. anxiety.
bipolar disorder, posttraumatic stress disorder (PTSD), 15 seasonal

mBRIHEhtTR: sEHRZSHHr & MM ik EF G RO BisEHETS {8y, SEAE

dembmtiapnsldscognitivesimpaimerth MTlkearmesie anththiolike), As the
ischeynic.ceptrat nervg disauders, (& 0sscerebralinfacction, carghral e rate,
hemorrhage, brain edema and the like), central nervous system injur
(eii}ﬁeaBOilOldal silica and the like can be mengioned. g; the
binder, for example, crystalline cellulose, sucrose, D-
mannitol, dextrin, hydroxypropylcellulose,
hydroxypropylmethylcellulose, polyvinylpyrrolidone, starch,
sucrose, gelatin, methylcellulose, sodium
carboxymethylcellulose and the like can be mentioned. As the
disintegrant, for example, starch, carboxymethylcellulose,
calcium carboxymethylcellulose, croscarmellose sodium, sodium
carboxymethyl starch, L-hydroxypropylcellulose and the like
can be mentioned. As the solvent, for example, water for
injection, alcohol, propylene glycol, macrogol, sesame oil,
corn oil, olive oil and the like can be mentioned. As the
solubilizing agents, for example, polyethylene glycol,
propylene glycol, D-mannitol, benzyl benzoate, ethanol,
trisaminomethane, cholesterol, triethanolamine, sodium

carbonate, sodium citrate and the like can be mentioned. As

the suspending agent, for example, surfactants such as
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20 trauma, spinal cord injury, whiplash injury and the like), vascular
dementia (e.g., multi-infarct dementia, Binswanger's disease and the
like), cancer (e.g., brain tumor, pituitary adenoma, glioma, acoustic
schwannoma, retinoblastoma, thyroid cancer, pharyngeal cancer,

lar n erallqcarnlcetrl,lé:rfgl(glfae]{1 ﬂ'; theszo%gon esothelial.tumor,

h
et iﬂgﬂlafa'@eémaﬁuééihung

e e % P
breast ¢ ncer, Iung cancer, hon-sma Céﬁ F g cancer,
caeErogashierehtuerl esbphbye dtzacerod vt epfal eakder, berethginiun
Cancesr IGRIONpanNGary Teqiah Sanseriver cancenapatocelylatexample,

c%[ciglomgh ancreatic cancer, 1Qlancszrea(;[:Lc ?,ng rigict%nggr, 30 biliary tract
cancer, gatlurinary %lanﬁl dér Eanicer, périle’ cancer” kidney tancer, renal
spalvityvdamesr yretdradicancesodénal celtleaxices ttestizefuimonssrostate

canoer, wrpary, 1 bladder, ¢ancgimuHMa CaNERT.I4ErUS, GAPRER,ERIARAf ulose,
uterine cervix, cancer_of uterine body, uterine sarcoma, as chorionic

diSEEEE YRR tARLEr 895y Eancer By drish tefn 63 B tIRGH AT 2s
cartoer | praligniantimetarona, fnycesisdohgoidesicbasal Relldumidr soft
tisSyg: S coma . malignant lymphomay Hadekin's Jise@se1i ke can be

osteomyelodysplasia syndrome, multiple myeloma, leukemia, acute

10 PER RIS ukefiat BRI S My oty iRIBEkEMIS A GTe RRphafic
lepkerpaathkronicelymphatie teukenda, adult Jteekteukemia, chronidke can

mygloprpliteraive disgase, PARSIEANG endagrine moL, fiaus,,e 51

histiocytoma, leiomyosarcoma, rhabdomyosarcoma, unknown primary

cateer Xt B IkES, HySerirrsmirmEe1b Retabolié SyndtoRiE SEB&&ihy Ve

(qbesiwxﬂi@hetesmlﬁ@mtw‘mnpﬁaaﬁ@ms (:a:go;rdiabeﬂmﬂetimm&thy, alcohol,
15dI%R%%%Qﬁwogﬁg%ogl,a%%tfﬁzggggégg%@yaggq,thSAMC acid and the

hypertriglyCeridemia (hyperlipidemia), hypertension, circulatory disease
[e: bt KesEREMIE cRPdiat deased(e-gS mydiartidi MrRrtRiIF Hngifgtsexample,
pestars and the-bke) cerebml apeplexynareriosaderass.) aker@in pe

reste 0Sis after PTCA and the like], lower urinary tract disease or

. ntioned. . . . . .
disorder (%. ., dysuria, incontinence and the like), osteoporosis,
repIRfdtive and neuroendocrine diseases,
20 While the dose of the compound of the present invention

varies depending on the subject of administration,
administration route and symptom and is not particularly
limited, for example, for oral administration to adult
patients for the treatment of insomnia, it is about 0.001 to

25 about 3 mg/kg body weight, preferably about 0.005 to about 2
mg/kg body weight, more preferably about 0.0l to about 1 mg/kg
body weight, as the compound of the present invention, which
is the active ingredient. The dose is desirably administered
about 1 to 3 times a day according to the symptom.

30 The content of the compound of the present invention in
the above-mentioned “agent (pharmaceutical composition)” is
about 0.01 to 100 wt% of the whole composition.

[0157]
When the compound of the present invention is applied to

35 each of the above-mentioned diseases, 1t can be used in
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convulsion, glaucoma, headache, irritable bowel syndrome and 20 the like
can be mentioned. In addition, it is effective for immunoregulation,
cognitive enhancement, tranquilization, stress or regulation of ovulation
(e.g., contraception and the like). [01531 25 Compound (I) [sometimes to

be abbrewat%g as n@fm gg{nogovqn%f ghglprerg,ggé Jnven ogéi ?% nr%%tzé]afely

adhinistered orgﬁy or parenterally (e.g su cutaneous, to
infreve HBeR tadmiihREr dRpRretEL Y by iReHy ot if e Forrraeense-
pharmaceutiealkcamprsition; contaising Adeharnaselagicalyde-aceeptablae
carrier grgztcolrglin IEQ a c%nvt%ntional rgglg‘h(%% Iggg% Jheirge—%h%g rclrees(fricboed‘_jisn
th%rfaspanese arﬁgcoﬁoeiaaet%c.))r? such asta i1e?(incluc§3’|ng

5 sUgdrecoarell rasléprfilrsenatad tablet pasd thé likeyepowelet; granule,
CaRsiHe; liquid, emulsion, suspension, injection, suppository,
sustained-release 35 preparation ée. o sublingual tablet, nficroca sule
etc), 94 Masr or Ny BISHTEralihg TabIeE: or TSt Sty RFAR
thedike. §01549 As phamageiagically ereceptaldiencardierst varousasrganic
S BLHIOrgg UG, Cakeh Sy ?%R”%‘EQ%S%Q”QHX psedas prepay 2008y,
materials can be mentioned. For example, suitable amounts of additives

105 foh RS AR, 1ubHCRRt 2Bl arfd AiRFREGRGt BIESRI Pre FarRtoN e/
oresalvent; 1solubilziig iagent, sulspehthng Bgtint] isotonidibxagent, dyuffer
angdjo sepihingagentiorliguid reparations,and where neeessaty iy,

conventional preservative, antioxidizing agent, colorant, sweetening
aderty AU3BFbent, WY XHEATARE the iée ¢ahbe AER Hpibbriatdyd the
[015k¢ )15 #s:-thizpxeipient; o exampléliactesénsucrese, 131 mmannitol,

1sSIRGhy carpstarch, erystalling celldlpse, 4ght anhydroys gilicic.acid.aad; e,
the like can be mentioned. As the
imipramine hydrochloride, duloxetine, escitalopram,
mifepristone, doxepin, etc.), antianxiety agents (e.g.,
alprazolam, bromazepam, chlordiazepoxide, diazepam, etizolam,
flutoprazepam, lorazepam, etc.), therapeutic agents for

20 Alzheimer’s disease (e.g., cholinesterase inhibitors such as
donepezil, rivastigmine, galanthamine, zanapezil etc.;
cerebral function activators such as idebenone, memantine,
vinpocetine etc.; agents for suppressing progression such as
Alzhemed etc., and the like), antiparkinson agents (e.g., L-

25 DOPA, deprenyl, carbidopat+levodopa, pergolide, ropinirole,
cabergoline, pramipexole, entacaprone, lazabemide etc.),
therapeutic agents for amyotrophic lateral sclerosis (e.g.,
riluzole, mecasermin, gabapentin, etc.), neurotrophic factors,
therapeutic agents for schizophrenia (e.g., olanzapine,

30 risperidone, quetiapine, iloperidone, etc.), hypolipidemic
agents (e.g., simvastatin, fluvastatin, pravastatin,
atorvastatin, etc.), antihypertensive agents (e.g., captopril,
delapril, enalapril, nifedipine, nicardipine, amlodipine,
alprenolol, propranolol, metoprolol, losartan, valsartan,

35 candesartan, etc.), therapeutic agents for diabetes (e.g.,
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lubricant, for example, magnesium stearate, calcium stearate, talc,
colloidal silica and the like can be mentioned. As the zo binder, for
example, crystalline cellulose, sucrose, D- mannitol, dextrin,
hydroxypropylcellulose, hydroxypropylmethylcellulose,
polyvinylpyrrolidone, starch, sucrose, gelatin, methylcellulose, sodium
S RRERSTEILGS6 Bhe HETiRe i B8 TehtioRbi R HE 280
disiritegramti fer examiplecstarchtcathoxyrhetiyicelalosegeodleium. 9.

carbexypettyicellulose s eroscarmeliose, sedivm, sadium ; cafbyydaethyl
starch, L-hydroxypropylcellulose and the like can he mentioned. As the

SCIGEAL 1BF akampibt Watdf for iffiectibn, HIEoRST PréphRmegh/cdl, (-9 -
smatrogei sesanie il 30cetriromkdlive oiterrbtre fikeacan beimentioned.
Asthe ssalpilizing agents, farexpmplepolyethyleng:glyeel s prapylene

glycol, D-mannitol, benzyl benzoate, ethanol, trisaminomethane,
c

ESRABT HiettfEroEhifie 2656unT *Carborits, S6aMARGH rdfer dnd th&trogen
likestanote, meriticnbcd1AS Sscthe, saspendiiiragent for example(e.g.,

sysfactants sysb a3, 5steayliriethanalamine, sodium lauryh sulfate,

lauryl aminopropionate, lecithin, benzalkonium chloride, benzethonium
20cHIBRAES HRICER Y| Aot EARRTR BN tHRSRRE:Sfof exEmple SRV aFSSIHiE

palymers &uch asqaolyeinyl alcoholabiphlydinylpyrsakdone asediksn ,

carbpxymetylcellulgse, caethyleglluiose, ydrgxymethylcglllose, oeecoxin,

hydroxxethylcellulose, ‘hydroxypropylcellulose etc., and the like can'be

mehfiohedSAERRB isbidiitity aheht MR Sim ik, igInEsEénp-aamsital, (e-9-.

sadivsreblorids, glyeanal aPrmannital s the ke can betia-signtioned.s

As the buffer, for example, buffer such as. phosphate, acetate, carbonate
e ele B TR e DRt N TR B SEeaare,

exXafipies emAy RN thefike tafBe PhehtioAEYO AS kL Y

presesyativa,Jos exemples R=bydeaxyhenzoates, ehlorpbutanel; beaayl
alingggl%w phenethyl alcohol, dehydroacetic acid, sorbic acid and the like
cah be

entioned. As the antioxidizing agent, for example,
By combining the compound of the present invention and a

20 concomitant drug, a superior effect such as
(1) the dose can be reduced as compared to single
administration of the compound of the present invention or a
concomitant drug,
(2) the concomitant drug can be selected according to the

25 condition of patients (mild case, severe case and the like),
(3) the period of treatment can be set longer by selecting a
concomitant drug having different action and mechanism from
the compound of the present invention,
(4) a sustained treatment effect can be designed by selecting

30 a concomitant drug having different action and mechanism from
the compound cf the present invention,
{5) a synergistic effect can be afforded by a combined use of
the compound of the present inventicn and a concomitant drug,
and the 1like, can be achieved.

35 [0160]
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sulfite, ascorbic acid, a-tocopherol and the like can be mentioned. [0156]
20 While the dose of the compound of the present invention varies
depending on the subject of administration, administration route and
symptom and is not particularly limited, for example, for oral

administration to,adult patients for the treatment of insompia, it js about
0,001 to 55 ABS S TS 00 i oR o RAETy A o [ Bbna 2
mi#kyg: body,weightf avorexprafeeablihgbeare D abotibd mgFRgREody

weightnas dheLempoundotihe presentipventionn which alsthe-agtivan ve
in r,edignt. The dose is desira%administered about 1 t%? times a day
a8EdidiHg T HE SYATlom 238°MHE LoiteitoPfife E6mpbUnd Bf the present

sinpentioadnltw abble-mentiprel tagemt foharheacsnticallcompositioma is

abQut2,04: 10,400 widrpfshenhols compesitian, [P1GGMhen they tablet,
compound of the present invention is applied to 3s each of the '
abfdv'pé‘-‘ﬁ‘f@ﬁﬁ(?ﬁea WELdas AORAR e SN 68 apprOpHats cotbinatidH
withval pharmaceusicahadgent or an jredtiverst, matbod gereradly erapitydded

for the diseaseJn thesfgllowing, a cambingd yse ebile.compaynd.of the e
present invention with a concomitant drug is referred to as s "the

10cdthbinatidh AGERE Bf thE prédeft MvErtBiRt A 58NS Eiich Ydhcomitant
_drdgs_i@rtexgamnlegslﬁepnimda_xmghagemt&(e.gni@ABﬁusyISEem!aﬁleEp
induging: agepLsush as brotizelam,, estazolgm, Jlyrazepam., nifkazapam,
triazolam, 1o flunitrazepam, lormetazepam, rilmazafone, quazepam,
zopREbRR! e $260RIoNe ItV 2 afsBOR L fHdiplot R tatdéadal etc.;

nofeGABA system sleep inducing agent such as eplivaserin, pruvanserin,

,sdiphenhydramine. trazadone, doxepin eic..and the. ike). anfidepressants;, .
(e.g., fluoxetine, sertralin€, 1s paroxetine, venlafaxine, nefazodone, _
reEéQéHﬁE}ﬁﬂH%Eabﬂﬁacomblnatlon agent of the present invention,

various organic or inorganic carrier substances conventionally
used as preparation materials can be mentioned. For example,
suitable amcunts of additives such as excipient, lubricant,

20 binder and disintegrant for solid preparations, or solvent,
solubilizing agent, suspending agent, isotonicity agent,
buffer and soothing agent for liquid preparations, and where
necessary, conventional preservative, antioxidizing agent,
colorant, sweetening agent, adsorbent, wetting agent and the

25 like can be used appropriately.

[0162]

When using the combination agent of the present
invention, the administration time of the compound of the
present invention and the concomitant drug is not reétricted,

30 and the compound of the present invention or a pharmaceutical
composition thereof and the concomitant drug or a
pharmaceutical composition thereof can be administered to an
administration subject simultaneously, or may be administered
at different times. The dosage of the concomitant drug may be

35 determined according to the dose clinically used, and can be
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imipramine hydrochloride, duloxetine, escitalopram, mifepristone,
doxepin, etc.), antianxiety agents (e.g., alprazolam, bromazepam,
chlordiazepoxide, diazepam, etizolam, flutoprazepam, lorazepam, etc.),
therapeutic agents for zo Alzheimer's disease (e.g., cholinesterase

inhibitors such as donepezil, rivastiamine, galanthamine, zanapezil etc..
it R B R

etedigems ol seuppressing pichessiorrsukhras Mz herdeditacl it the
like), antiparkinsan A9enis {6:0 mbakd ROPH: dRRIEMMG of the present
carbidopa+levodgpa, pergolide, ropinirgle, cabergoline, pramipexole,
oHBLSPIORE. ROADe R BT IHEFap BN AGeRtL for Ay S ateral
ssclerpsis ¢agf, rifudolet nmecasémin qdbapenttirthetccpmreuretrophithe

fagtarse fherapeutic agemts fenschizaphifenia (€ grglanzapign3ded in
risperidone, quetiapine, iloperidone, etc.), hypolipidemic agents (e

(e.g.,
SifFRTRSEATTT VS tatin AVAERAtR, SRSy A thHr Sterr Ehthy st feridigaude
agemis feld.cwapgopril, delapril, enalapril, nifedipine, nicardipine, '
amiodigige: nalprenplal, propranolal yeeianiplal, losartan, valsaran, 35

candesartan, etc.), therapeutic agents for dlabetesée. ., 97 pioglitazone,
10roSightdZ6mE Cetib MAAC §RBLRGIdifue CRBtaGIhia ,%gBﬁlchG%é?BFc.),
antiptatetebagents (tg. ctictapitine, thepardn, UDkisase,lakeplase,

tlsgm%%%tpgéggﬁp@?et&goﬁgﬂ’ 8?%%&%@%%@ qgf"rgﬁe(e&mﬁound of

linolenic acid, ascorbic acid, icosapentaenoic acid, docosahexaenoic
act@StRBPHEING!, BHEI TaMiABe TS (CRRPIRIGR Hs OB alif: Ecljagex
haserenesfe.garesyogend esitoneyestiaddpetcapjraintiinflagtmatoryoute,

1s20B0YS (8,0, srednisalone, hfamethasope. dexamethasone, £1ey),io

nonsteroidal antiinflammatory agents (e.g., indomethacin, ibuprofen,
aceRYRANEAI CACINUIEHBTERAE, RAPFOET pRoRiddif, BREFoRORY drug,
inkibitors feg:, belecoxipaaieenxiby reltu);; eerebraltiecation metabolism

g*r‘]té%‘%%ufs%gr%%s“iso&e-Qau{‘éc%ﬁgoe'}”§té%ug‘¥'r%sc§’ HENRIQAIL BIE-)s s a1 taneous
administration of two kinds of preparations of the compound of

20 the present invention and the concomitant drug, which have
been separately produced, by different administration routes,
(5) administration of two kinds of preparations of the
compound of the present invention and the concomitant drug,
which have been separately produced, by different

25 administration routes in a staggered manner (e.g.,
administration in the order of the compound of the present
invention and the concomitant drug, or in the reverse order)
and the like.

[0163]

30 The compounding ratio of the compound of the present
invention to the concomitant drug in the combination agent of
the present invention can be appropriately selected depending
on an administration subject, administration route, diseases
and the like.

35 For example, the content of the compound of the present
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is (e.g., carbamazepine, valproic acid, clonazepam, vigabatrin,
lamotrigine, gabapentin, etc.) and pharmacologically acceptable salts
thereof and the like can be mentioned. [0159] By combining the
compound of the present invention and a 20 concomitant drug, a superior
effect such as %}r) the dose can be reduced as coggaared to sm le
adMTBATBN OF tHE SR 5 thé BraSe Rt inventiT 8P A" conconTitant
dregy {25 thiepomdomitant dhey Eantbe Sekectedraceoriing tetherBially
canditionof patients @e"q @@S&sev%%ﬁ@_@gbq@d therikedoB) she pesiogh

of treatment can be set longer by selecting a_concomitant drugghavm
dittEPent A& Akl RiscaHiEnT frath AR Cofpouritl of the preB8REd ©n the
sinvenfienppasustamed treatment effect can be designed by selecting

30 a conggypitant fcug fang difergnt actipnand.mechanism,irog the

compound of the present invention, (5) a synergistic effect can be afforded

by SEMBINGT LRE%DE thé CoMipBIRTTT theriidsertinVantion arPgPding on
cartconmitant drug, @mrebtheslikencan heiachmwedl B5 KI6A88A 0.01 to

COL’BB"‘V%LO” BOERL PR d@ REESRNLIYENtion has lew Joxicity, andfor

example, the’compoun

10 RRR-RERdInéd ToriteiHitaft

of the gresent invention and/or the

rdg caf B *miked acCordihg t8:Phfethod

knovep pertseswith a s pharmacologically acceptable carrier to give
pharmac%tlﬁal gﬁmposgg% sych,as te 1Etg,l(lngluding sufgar Goated _
e

tablet, film-coat

tablet), powders, granules, capsules, solutions,

erftiidhesdspEhsiorRNAiREHOAR, 3AFPbSRAIBECSHERIRBA alEagELon
pre@a@tiola@;éergnﬁgbtiﬂgualatatﬂefm reicracapsplerhai 61G.) iplastergenerally

can e sare

dISIEf]%y gﬂblgt,sd cg)g% d|5@£ygrablé%f| S ancggw ke \é/hls%rgi on

administere y or parenter e.g., subcutaneous,

topital Weetal, RaRBYEABUSTRdmMInistrations etc.).

20

25

30

35

Similar contents can be employed for individual
preparations of the compound of the present invention and the
concomitant drug.

[0164]

The SEQ ID NOs in the sequence listing in the present
specification shows the following sequences.

SEQ ID NO: 1 shows the base sequence of cDNA fragment encoding
the full-length human melatonin 1 receptor (human MT;
receptor). (see Gen Bank ACCESSION No. NM 005958)

SEQ ID NO: 2 shows the base sequence of cDNA fragment encoding
the full-length human melatonin 2 receptor (human MT, receptor).
(see Gen Bank ACCESSION No. NM 005959)

Examples

[0165]

The present invention is explained in detail in the
following by referring to Reference Examples, Examples,
Formulation Examples and Experimental Examples. However, the
examples are mere exemplifications and do not limit the

present invention. The present invention may be modified

101



[0161] 1s As pharmacologically acceptable carriers usable for the
production of the combination agent of the present invention, various
organic or inorganic carrier substances conventionally used as
preparation materials can be mentioned. For example, suitable amounts
of additives such as excipient, lubricant, zo binder and disintegrant for
sdltBriFadtions: Bredivert, th6IubmmaRg dgdht stiRperiding agdht, the
isatorcity agexd £ dndffer-and saotbinagenkiarpliguid preparatiens, and
Wh%}‘ne er}:ea(%:eusrsearymgggg enggQ aIaEES/S%%/g&wgl @"l&ti%)gdgjigg agj%QE, % means
cotlor:fnt, sweetening age%t, adsor ent, wetting agent and the 25 like can
baaséacappropridtasy. vicleR] WHeh tsHg the ebnibinatidhvagéntispthe or
spreseshadtvgnlioRy the administration difae ©f the sempouwnd of the present
invention gnd the goncomitant drug is not restricted, 30,and the compound
of the presen? invention or a pﬂarmaceujtlca compositlflo thereof and the >
cohcomitaatétug or a pharmaceutical composition thereof can be
agminigisrgddo an administration subject simultaneously, or may be
admi_nistereii at different times. The dosage of the concomitant drug may
be-35 déteRmied according to the dose clinically used, and can be 99
10appropratetyedelected depending on an administration subject,
agminigtratiop reute, disease, combination and the like. The administration
mode of the compound of the present invention and the concomitant drug
is ot pFiddiarly 5 restricted, and it is sufficient that the compound of the
présentmueition andsthenconcomitant drug are combined in
adpinigigation. Examples of such administration mode include the
following: (1) administration of a single preparation obtained by io

L5simBiitahectitly procesdingtha 8 mpound of the present invention and the
canespritant deug e (2osinmaltanydous: lddxinistration of two kinds of

PreRRfalRns of theLUPAYRc At no1

! H-NMR: proton nuclear magnetic resonance
ee: enantiomer excess
20 [0166]

The elution for the column chromatography in the Examples
was performed under observation by TLC (Thin Layer
Chromatography). In the TLC observation, 60F254 manufactured
by Merck or NH (DM1020) manufactured by Fuji Silysia Chemical

25 Ltd. was used as a TLC plate.

Unless otherwise specified, the silica gel packed in the
column was silica gel 60 (70-230 mesh) (manufactured by Merck)
or PURIF-pack (SI 60 pm) (manufactured by Moritex Corporation).
When described as silica gel chromatography (NH), CHROMATOREX-

30 NH DM1020 (100-200 mesh) {manufactured by Fuji Silysia
Chemical Ltd.) or PURIF-pack (NH 60 um) (manufactured by
Moritex Corporation) was used. Unless otherwise specified,
moreover, the elution solvent for silica gel column
chromatography is in wvolume ratio.

35 As Raney cobalt, Raney cobalt catalyst ODHT-60
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the present invention and the concomitant drug, which have been
separately produced, by the same administration route, 15 (3)
administration of two kinds of preparations of the compound of the present
invention and the concomitant drug, which have been separately
produced, by the same administration route in a staggered manner, (4)
sirfftAaNest s Esnhistate kot thdRifdeBE préSarstions-6fthe ¥BMpEERd
of 2 the presentinveriionand thecencemdant drug, which have been
separately produced, by, diferent administration ruies,  (3), agminisiration
of two kinds ofspreparations of the compbéund ofht%eppresent Invention and
thedticomitaht 8rig,l VAdEHars Ber rPsesaratéhp prodicad oy erffedert
s2padainistiatian peytasin a staggeredmaneer (hencadnipigikatiendn) was
the order of the compound of the present invention and the concomitant
drﬁgsg,eof in the reverse order) and the like. [0163] 30 The compounding

ratio of thercGeiberemntef BraprdsentinyEreon 16 the HolMBNHRERL g inas
thecombination agept of sthe-presentdaventiopHan PeapRroraighard and
selected depending on an administration subject, administration route,

iS85 65 TG e TikET B35 FoPERERTIEHE drtehtof e chrfipsaHE' MY
1thepretent 160 ¢rvertiored the Eombination agent of the present

invention ryarigs depending prithe fnm of @ prepacation; andisually meiting
from about 0.01 to 100 wt%, preferably from about 0.1 to 50 wit%, further
preferabty Fot B o 8o % WiBE O REES B tTE B Gdle TSTPATALGN.

Whie ¢hewwontévR bf wee € oncosaitant drutpm tihve combavation ageht ofdhe.
D@é%&ﬁlﬁ’%@&@ﬂ&ﬁ%‘ji@Qr%l_;i‘iH@tf&rHl&@@nBrﬁmgﬂ By ifis
0 :

usually from about 0. wt%, preferably from about to 50 wt%,

15y ARBF 10 Piefefdbly o &p3dCo™s{d 2BIWRR bastiPah thewhole

prEpareiiGmrenent instrument: Waters ZMD, or Waters ZQ,
ionization method: Electron Spray Ionization (ESI)
NMR measurement instrument: Varian, Inc., Varian Mercury 300
(300 MHz), Bruker BioSpin AVANCE 300 (300 MHz)
20 [0167]
Reference Example 1

methyl 3-amino-6-bromo-2-methylbenzoate

[0168]
H,N CO,Me
Br
25 [0169]

To a mixed solution of methyl 3-amino-2-methylbenzoate
(5.00 mL, 34.7 mmol) in acetic acid (100 mL) and methanol (200
mlL) was added bromine (5.55 g, 34.7 mmol) under ice-cooling
and the mixture was stirred for 5 min. The reaction solution
30 was diluted with saturated aqueous sodium thiosulfate solution,
and the organic solvent was evaporated under reduced pressure.
The residual aqueous solution was diluted with saturated

aqueous sodium hydrogen carbonate solution, and the mixture
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5

While the content of the additives such as carrier and the like in the
combination agent of the present invention varies depending on the form
of a preparation, it is generally is about 1 to 99.99 wt%, preferably about
10 to 90 wt%, based on the whole preparation. Similar contents can be
employed for individual pr ations of the compound of the present .
NUERGSAART RS HonBomaht cFg: 200164 T R& SEO I NOS R g #1eh
sequrenred fistihg indhegrésent espevificatiohshows thedolowiyg fate. The
SeQUeRERS «aE QIRNC: deshowsdhe hase sequence 0L DA fragmest i que
encoding the full-length human melatonin 1 receptor (human MT}N%;S
AT da5 G Bl AT G GO Rio SRty GO LR o NG 2
shaws dhe haseseqbénse>ab¢BNA fragmeat eneoding ethecfutlelemythi4 . 66 g,
hlgp@pdm%a%t)o_nin 2 receptor (human MT2 receptor) (see Gen Bank
ACCESSION No. NM 005959) Examples 30 [0165] The present invention

is BXPMIn R HRtad in%he8 fdiRfwing by Hefdrriftfro Retérente Exafpled) -
ExamplgdH Fatmulatiod Examples abel Experithentat Bxamples. However,

th?oiea;afnples are mere exemplifications and do not limit the 35 present

invention. The present invention may be modified 101 without departing

10fr RRPEFECSp E%F TR Sndention. In the following Reference Examples and

Examiplas, thersnonl Heimparailiee imeans-genhetally about 100C to about
3 97‘{ means mol/mol% for the yield, % by volume for the solvent used

for 5 chromatography, and wt% for others. M means mol/L. Other

15

20

25

30

tions used in the text mean the following. s : singlet d : doublet t

[0172]

To a solution of methyl 3-amino-6-bromo-Z2-methylbenzoate
(5.44 g, 22.3 mmol) in acetic acid (110 mL) was added a
solution of sodium nitrite (1.69 g, 24.5 mmol) in water (11
mL) at room temperature and, after stirring for 20 hr, the
organic solvent was evaporated under reduced pressure. The
residual aqueous solution was diluted with saturated aqueous
sodium hydrogen carbonate solution, and the mixture was
extracted with ethyl acetate. The extract was washed with
saturated brine, and dried over anhydrous sodium sulfate. The
solvent was evaporated under reduced pressure, and the residue
was purified by silica gel column chromatography (NH, ethyl
acetate/hexane=10/90-»30/70) to give the title compound (4.86 g,
yield 86%).
'H-NMR (CDCl;) &: 4.06 (3H, s), 7.48 (1H, dd, J = 8.8, 1.1 Hz),
7.63 (1H, d, J = 8.8 Hz), 8.26 (1H, d, J = 1.1 Hz), 10.59 (1H,
brs),
melting point: 164 - 165°C (recrystallized from ethyl acetate),
elemental analysis: for CgH;N;02Bre0.1H;0
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m : multiplet br: broad J : coupling constant Hz: Hertz 15 CDC13:
deuteriochloroform DMSO-d6: deuteriodimethyl sulfoxide
METHANOL-d4: deuteriomethanol 1H-NMR: proton nuclear magnetic
resonance ee: enantiomer excess 20 [0166] The elution for the column
chromatography in the Examples was performed under observation by
TIC{FRIFEESef *EhrbmatbgPiishy): 1A thé The ddsetbation, 60F254
manufattutad loy Mérckior NH ZDBBLORQ) afarfifactured by Fuji Silysia
C ical 25 Ltd. was used as a TLC plate. Unless otherwise specified,
the silica gel packed in the column was silica gel 60 (70-230 mesh)
(MHEFRERITR B MERK] or PURIF-pack (SI 60 m) (manufactured by
sMoktexyCobporatien)2 -Watety tlessribedaas sidica-gebktlrgrmategraphy (NH),
C TOREX- 30 NH DM1020 (100-200 mesh) (manufactured by Fuiji
Silysia Chemical Ltd.) or PURIF-pack (NH 60 m) (manufactured by
Méf\i]tex Corporation) was used. Unless otherwise specified, moreover,
therelugion sglvent for silica gel column chromatography is in volume
ratios 35°As %9?’@? cobalt, Raney cobalt catalyst ODHT-60 102
(ma ured by Kawaken Fine Chemicals Co., Ltd.) was used after
washing witBtwater and ethanol. Unless otherwise specified, as the
pajlegityn-carbon powder, a 10% palladium-carbon powder (50% ,
water-congainin roduct t nufactured by N.E. Chemcat
Corporatios) fats e MR Rt Bxbieids ahct EAaree IFERIRY-oce
165péttrdPn Yvad meastréd using terantsthlisiinelds thelinkanardtatdlard

angr 1he ehericsh shift iexprassadibSvaluezand the couplingnol) at room

temperature, and the mixture was stirred for 2.5 hr. The

reaction solution was diluted with saturated aqueous sodium
hydrogen carbonate solution, and the mixture was extracted
15 with ethyl acetate. The extract was washed with saturated
brine, and dried over anhydrous sodium sulfate. The solvent
was evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (ethyl
acetate/hexane=5/95—->30/70) to give the title compound (3.42 g,
20 yield 73%).
'H-NMR (CDC1;) &: 4.01 (3H, s), 4.22 (3H, s), 7.49 (1H, d, J =
9.1 Hz), 7.66 (1H, dd, J = 9.1, 0.8 Hz), 8.15 (1H, s);
melting point: 103 - 104°C (recrystallized from ethyl
acetate/hexane),
25 elemental analysis: for CioHgN20;Br
Calculated (%): C, 44.63; H, 3.37; N, 10.41
Found (%): C, 44.69; H, 3.30; N, 10.50.
[0176]
Reference Example 4
30 methyl 5-bromo-2,3-dimethyl-2H-indazole-4-carboxylate
[0177]
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io constant is expressed in Hz. In the following Reference Examples and
Examples, melting point, mass spectrum (MS) and nuclear magnetic
resonance spectrum (NMR) were measured under the following
conditions. Melting point apparatus: Yanagimoto micromelting point 15
apparatus, or Buchi B-545 melting point apparatus MS measurement
insMument: Waters ZMD, or Waters ZQ, ionization method: Electron
0 niza@? gl) NMR measurement instrument: Varian, Inc., Varian
( 3 MHz), Bruker BioSpin AVANCE 300 (300 MHz) 20

[0166] H2N G)2Me &Br 25 [0169] To a mixed solution of methyl
3-801in®12-methylbenzoate (5.00 mL, 34.7 mmol) in acetic acid (100 mL)

and methagnol (289, mlowas added brepyngnPrmd 1 3 7)) #hdgfo1) in

ice-cooling and the mixture was stirred for 5 min. The reaction solution 30
waS et Tt SaRurbted Hyudbits 288 thids i soiiflo R A The

sorganit sotvet véas evaporatedmoter aeducettpresglreheThesesidualas
aquequs solkionwas; diluted with,sainatad aqueeus Sodinm PYARGEA -ou-

carbonate solution, and the mixture 103 was extracted with ethy| acetate.
THEERFAteWaShashed @/ith Satdthtdd drirte, ARG tried ob8F BARYRIFGEE 2R
sohomsiifates Thrlesbluent waktevapoiatetngnderreduodch preéssiones Arzche

?&é@%i?ﬁe‘z W@Sé"gg@g O%%”%%&@éFO'RE‘}”e‘EhEOJ;‘DQ}%r pﬂ}’r(%t@y%%n, the

tate ane=5/ to give the title compound (4.66 g, yie

1055652 H-AME EEBC £3) 822 08 181ed) "3 Fh EATIRANSS sASRP %) 2EneRt U
(1kh thdia8.5dHn), 648 (Iedsd v8E HBs[@ARorated under reduced

pressure. The residue was diluted with ethyl acetate, washed
with water and saturated brine, and dried over anhydrous
sodium sulfate. The solvent was evaporated under reduced

15 pressure, and the residue was purified by silica gel column
chromatography (ethyl acetate/hexane=20/80—50/50) to give the
title compound (1.10 g, yield 52%).
'H-NMR (CDC13) &: 2.48 (3H, s), 4.02 (3H, s), 4.09 (3H, s),
7.34 (1H, d, J = 9.1 Hz), 7.54 (1H, d, J = S.1 Hz),

20 melting point: 109 - 111°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 283 (Mt+H),
elemental analysis: for C;1H;iN;02Br
Calculated (%): C, 46.66; H, 3.92; N, 9.89

25 Found (%): C, 46.67; H, 3.76; N, 9.95.
[0179]
Reference Example 5
methyl 5-[(lE)-3-methoxy-3-oxoprop-l-en-1l-yl]-2-methyl-2H-
indazole-4-carboxylate

30 [0180]
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io Reference Example 2 methyl 5-bromo-IH-indazole-4-carboxylate [0171]
HN CO2Me Br [0172] 1s To a solution of methyl
3-amino-6-bromo-2-methylbenzoate (5.44 g, 22.3 mmol) in acetic acid
(110 mL) was added a solution of sodium nitrite (1.69 g, 24.5 mmol) in
water (11 mL) at room temperature and, after stirring for 20 hr, the
organic solvent was evaporated under reduced pressure. The 20 residual
aqueo i solution was diluted with saturated aqueous sodium hydrogen
caronate solaMend the mixture was extracted with ethyl acetate. The

¢ washed with saturated brine, and dried over anhydrous

sodiug olvent was evaporated under reduced pressure, and
the residue 25 waspdd by silica gel column chromatography (NH,

tate/hexane=10/90->30/70) to give the title compound (4.86 g

yled86°§) 1H-NMR (CDC13) 8: 4.06 (3H, s), 7.48 (1H, dd, J=8.8, 1
Hz), 7.63(1H4SASILgR Rk )BTy 11 B o FO PT84 (i%?aé%lﬁrsﬂ
meliingpeinitE64 1 BHG (recrnystaltized framlathyl acetate) o wefigtahg,

2nglys; fml@“@%%%%&k% H %%Ulég}ed 170) Garid2108: 34 ¢ 283 um

N 10.91 Found

2.93; N, 10.97. [0173] Reference

Emprenet@m@thy%qgro?n@bm@thm-ewﬁ@éimé 2¢arbakslaté 3forE4) 227
N Mol XCQ2Wer-Bir@di{P] formamide (60 mL) was stirred with

10

15

20

25

heating at 100°C for 50 min. The reaction solution was diluted
with water, extracted with ethyl acetate, washed with waterx
and saturated brine, and dried over anhydrous magnesium
sulfate. The solvent was evaporated under reduced pressure,
and the residue was purified by silica gel column
chromatography (ethyl acetate/hexane=30/70—-70/30) to give the
title compound (1.33 g, yield 78%).

l§-NMR (CDCl3) &: 3.83 (3H, s), 4.03 (3H, s), 4.25 (3H, s),
6.39 (18, 4, J = 15.9 Hz), 7.54 (1H, d, 3 = 9.1 Hz), 7.85 (1H,
d, J = 9.1 Hz), 8.28 (1H, s), 8.61 (1H, d, J = 15.9 Hz),
melting point: 232 - 234°C (recrystallized from ethyl acetate),
MS (ESI+): 275 (M+H),

elemental analysis: for Ci4H14N204

Calculated (%): C, 61.31; H, 5.14; N, 10.21

Found (%): C, 61.02; H, 5.13; N, 10.26.

[0182]

Reference Example 6

methyl 5-[ (1E)-3-methoxy-3-oxoprop-l-en-1-yl]-2,3-dimethyl-2H~-
indazole-4-carboxylate

[0183]
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To a solution of methyl 5-bromo-1H-indazole-4-carboxylate io (4.50 g,
17.6 mmol) in ethyl acetate (176 mL) was added trimethyloxonium
tetrafluoroborate (3.38 g, 22.9 mmol) at room temperature, and the
mixture was stirred for 2.5 hr. The reaction solution was diluted with
saturated aqueous sodium hydrogen carbonate solution, and the mixture
was extracted is with ethyl acetate. The extract was washed with

give the title compound (3.42 g, 20 yield 730). 1H-NMR (CDC13) 3: 4.01
(3H, s), 4.22 (3H, s5-92M%1H, d, = 9.1 Hz), 7.66 (1H, dd, J=9.1, 0.8
HZ[)Oﬁﬂﬁ (1H, s), melting point: 103 - 104C (recrystallized from ethyl
acetate/hexane), 25 elemental analysis: for CLOHIN202Br Calculated

(%): C, 44 63133 3N ofoRet duna PR e, 24 58 me th gb: Nl -{asezole-
[0176kReferance: Exampley4 30 sethybl), palladium acetate (87.3 mg,

S-pr -2.3-dimethyl- Iélnln IS scarboxylate [04741, 20 X
ch'zogllg(leanrlmfogls78]£%F§]som%%%ngo%ﬁﬁ%oprgég%agrﬁ?ﬁeé(l.@g n%_[{g &.7’3 mmol)
in PRERE/IBf AP @B RTL) WaE ddded 126MBaNIliFRNTRER IR CSHRBA

(5-@611;;1{3-99. A@\fnmg@t)-mc ,b@mdé}h&é@bﬁylrﬁ)\?@eﬁnﬂié;e@ﬁ?rﬁ% nigs A
solution of methyl 5-bromo-2-m -2H- indazole-4-carboxylate (2.00 g,

iy e N s e e M
mieY {eeGIHetialed¢I33 ¢JUS0 RTEIF Wely adBedt Afterastifing fer3¢iiluted

1Jnmﬁ£39ethyl acetate, washed with water and saturated brine, and
dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (ethyl
acetate/hexane=20/80—>60/40) to give the title compound (606 mg,
15 yield 54%).
'H-NMR (CDCls) &: 2.53 (3H, s), 3.81 (3H, s), 4.05 (3H, s),
4.11 (3H, s), 6.42 (1H, 4, J = 15.9 Hz), 7.51 (1H, d, J = 9.3
Hz), 7.68 (1H, 4, J = 9.3 Hz), 7.87 (1H, 4, J = 15.9 Hz),
melting point: 133 - 135°C (recrystallized from ethyl
20 acetate/hexane),
MS (ESI+): 289 (M+H),
elemental analysis: for CisHieN2O4
Calculated (%): C, 62.49; H, 5.59; N, 9.72
Found (%): C, 62.48; H, 5.60; N, 9.79.
25 [0185]
Reference Example 7
methyl 5-(3-methoxy-3-oxopropyl)-2-methyl-2H-indazole-4-
carboxylate

[0186]
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io reaction solution was diluted with saturated aqueous ammonium

chloride solution. The solvent was evaporated under reduced pressure.

The residue was diluted with ethyl acetate, washed with water and

saturated brine, and dried over anhydrous sodium sulfate. The solvent

was evaporated under reduced is pressure, and the residue was purified

by sjlica gel column chromatography (ethyl

aqét\at hex&&e— 0/80-+50/50) to give the title compound (1.10 g, yield
NMR4CDC13) 8: 2.48 (3H, s), 4.02 (3H, s), 4.09 (3H, s), 7.34

.1 Hz), 7.54 (1H, d, J = 9.1 Hz), 20 melting point: 109 - 111C
(recrystallized fro Wﬁ/l acetate/hexane), MS (ESI+): 283 (M+H),

elg@esnal analysis: for C11H11N202Br Calculated (%): C, 46.66; H,

3.92; N, 9;89,25 HOMEA%): GrAG:67; 4. 3:76; N 9,95, [QL 70 Refarence-on-
Example 5 methyl 5(% 1E)-3-methox -3-oxoprop-I-en-I-yI%—methyl-ZH-
indﬁé’(ﬂéﬁf-‘d&%ﬁ%}l’ ?@ftﬁ‘f@dﬁ@%‘f\?rﬁoj%]@iﬁe‘éo g-[orgt Aot
ssuspenstareobethy| birowae- 2anéthy 2 indiazoteadstearbpaytide (1166 mg),
g’_ &%8 {HQ‘%M@%Q&%@@%@%H& %Oh%%%)’atmosphere at

triphenylphosphine (325 mg, 1.24 mmol), potassium™ carbonate (1.28 %

9. ZP i RRETHeESy Tty iteh®34 The. St Ahyah jas filtered off, and
N,Mhdinethydtarenamide ¢heent y aasistiriedrwith dheatingatsHIQE forse:

min, Thg reaction oluiliond %ilLit%i 'glwcaggm%xtgﬁg&gawg £l

acjé(teasté, Washed I\J/vlsllt lwl:ﬁe\rl\il%fan]dl satﬁrgted brine, and dried ovger tg%

1anh§EPads #FagAESIUNT Oswfate. The ddilémt GRIEPVERorHtdd dittteryield 79%) .
fedyt&ﬂﬁﬂﬁ§§y[§) 8: 2.61 — 2.74 (2H, m), 3.30 - 3.42 (2H, m),

3.67 (3H, s), 3.99 (3H, s), 4.23 (3H, s), 7.21 (1H, 4, J = 8.0
Hz), 7.79 (1H, d, J = 8.0 Hz), 8.20 (1H, s),
MS (ESI+): 277 (M+H).

15 [0188]

Reference Example 8
methyl 5-(3-methoxy-3-oxopropyl)-2,3-dimethyl-2H-indazole-4-
carboxylate

[0189]

N« \ CO,Me

2 CO,Me

[0190]

To a solution of methyl 5-[(1lE)-3-methoxy-3-oxoprop-l-en-
1-y1]-2,3-dimethyl-2H-indazole-4~carboxylate (726 mg, 2.52
mmol) in methancl (25 mL) was added palladium-carbon powder

25 (145 mg), and the mixture was stirred under a hydrogen
atmosphere at room temperature for 18 hr. The catalyst was
filtered off, and the filtrate was concentrated under reduced

pressure to give the title compound (666 mg, yield 91%).
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and the residue was purified by silica gel column chromatography (ethyl
acetate/hexane=30/70-470/30) to give the title compound (1.33 g, yield
78%). is 1H-NMR (CDC13) 8: 3.83 (3H, s), 4.03 (3H, s), 4.25 (3H, s),
6.39 (1H, d, J = 15.9 Hz), 7.54 (1H, d, J = 9.1 Hz), 7.85 (1H, d J 91

Hz )811d 15,9 Hz), jmelting poj

(re%I gr%llzed rombgth% Igcetatez % 1+): 2 59 eIgg e’Ieme
amysis: ?d‘rC@thétlﬁ%O@@aléulatéd%%) Tlre831;H 818, i@)'217 11
Fournt (%): €,61902; kt)5.13; & 1Q.26. o{,OlB%} Refereppe Example 6 25
mg@y[@sﬂﬁ) 34 et{}@[i_y -3-oxoprop-l-en-1-yl]-2,3-dimethyl-2H-
indazole-4-carboxylate [0183] 107 N NN ' CC2Me CC2Me [0184] A
5sukPePtion of methyl 5-bromo-2,3-dimethyl-2H-indazole- 4-carboxylate
(1RFrgrand narsnﬁlh);:apalmdium acetate (87.3 mg, s 0.389 mmol),

triphen h|ne (2 4 m 78 otassmm carbonate (591 mg,
4. SQmX%yan%lmethgl acry (girgﬁ_%% ¥ mmofi In

N, N g#akthylformamide (39 mL) was stirred with heating at 100C for 4 hr.
The solvent Wés evaporated under reduced pressure, and the residue

was dil ed i h ethyl acetate, washed with water and saturated brine,
us sodium sulfate. The solvent was evaporated
und red | pressure, and the residue was purified by silica gel column
chromatogr S y ghyl acetate/hexane=20/80--X60/40) to give the title
und (606 mg, Is yield 54%). 1H-NMR (CDC13) S: 2.53 (3H, s),
103 é?q(%?—ﬂ 9, 4.05 (3H, 9),

- (Acetylamino) -2-bromobenzoic acid (5.00 g, 19.4 mmol)

was gradually added to fuming nitric acid (10 mL) at 0°C, and
the mixture was stirred at room temperature for 4 hr. Water
was added to the reaction solution, and the precipitated

15 crystals were collected by filtration to give the title
compound (2.19 g, yield 37%).
'H-NMR (CDCl3) &: (3H, s), 7.49 (1H, d, J = 8.7 Hz), 7.96 (1H,
d, J = 8.7 Hz), 10.38 (1H, s), hidden (1H).
[0154]

20 Reference Example 10
methyl 3-(acetylamino)-6-bromo-2-nitrobenzoate

[0195]
NO,

H
\“/N CO,Me
O
Br
[0196]
25 To a mixed solution of 3-(acetylamino)-6-bromo-2-

nitrobenzoic acid (2.00 g, -6.60 mmol) in methanol (20 mL) and
tetrahydrofuran (5 mL) was added 2M
trimethylsilyldiazomethane/diethyl ether solution (10.6 mL,

21.1 mmol) under ice-cooling, and the mixture was stirred at
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4.11 (3H, s), 6.42 (1H, d, J = 15.9 Hz), 7.51 (1H, d, J = 9.3 Hz), 7.68 (1H,

d, J=9.3 Hz), 7.87 (1H, d, J = 15.9 Hz), melting point: 133 - 135C
(recrystallized from ethyl 20 acetate/hexane), MS (ESI+): 289 (M+H),
elemental analysis: for C15H16N204 Calculated (%): C, 62.49; H, 5.59;

N, 9 72 Found %): C, 62.48; H 5.60; N 9.79. 25 [0185 Reference

Example ?mr%efhﬁ £ 93 RE o B oxoprSpy TS ety T S H R 8RS4-
cafboxglate 08611208 riHEc2M @ Ce2Me , [CI8Y |the areelucﬂium oks
m%@b’iﬁﬁé@ﬁ'ﬂ@myﬁpm’%l €Rromatography ( (ethyl
1-yl]-2-methyl-2H-indazole-4-carboxylate (1.02 g, 3.72 mmol) 5 in
meﬁra?ﬁﬁiﬁg%ir%véééaae&%ﬁ%.&ﬂ %%%ngﬁsvvubw&oe%@su%d%hé9 g

smixiwredwasstirred under a hydrogen atmosphere at room temperature for
1211t11rNMge 6@6@&3@" \é/aszﬂl%re%%ff gpd Eh%é”tl’(%@ WQ)S copcpéwtreﬂed d,
under reduced pressure he residue’was purified by silica gel column
chtomatégrafhy o'@ithyPacdtdieYtd gt theé' titd doipotihd (813 mg,
yreﬂdl?ga%) 'H-NMR (CDC13) 6: 2.61 - 2.74 (2H, m), 3.30 - 3.42 (2H, m),
S%fgy SEQ%J(%H s)4-23 (3H, s), 7.21 (1H, d, J = 8.0 Hz), 7.79 (1H,

=8.0 Hz) 8.20 (1H, s) MS (ESI+): 277 (M+H). 15 [0188] Reference

loEk%ﬁﬁBPél83méﬁﬁﬂ@J(§I?ﬁéﬂro>® 3 pr%ﬁ&‘ﬁ)téo\?-ﬂ* N A ST Evas o At

carboxylat® 089k e

[0198]
y NO
\ﬂ/N CO,Me
O
> C0oMe
[0199]
15 A suspension of methyl 3-{(acetylamino)-6-bromo-2-

nitrobenzoate (500 mg, 1.58 mmol), palladium acetate (36.0 mg,
0.16 mmol), triphenylphosphine (84.0 mg, 0.32 mmol), potassium
carbonate (328 mg, 2.37 mmol) and methyl acrylate (213 uL, 2.37
mmol) in N,N-dimethylformamide (15 mL) was stirred under a

20 nitrogen atmosphere at 110°C for 30 min with heating. The
reaction solution was diluted with water, extracted with ethyl
acetate, washed with water and saturated brine, and dried over
anhydrous magnesium sulfate. The solvent was evaporated under
reduced pressure, and the residue was purified by silica gel

25 column chromatography (ethyl acetate/hexane=25/75-»55/45) to
give the title compound (303 mg, yield 60%).
'H-NMR (CDC13) &: 2.28 (3H, s), 3.81 (3H, s), 3.97 (3H, s),
6.43 (1H, 4, J = 15.8 Hz), 7.66 (lH, d, J = 15.8 Hz), 7.85 (1H,
d, J =8.9 Hz), 8.70 (1H, d, J = 8.9 Hz), 9.46 (1H, s).

30 [0200]
Reference Example 12

methyl 3-(acetylamino)-2-amino-6-{(3-methoxy-3-
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N NN CO2Me 20 CO2Me 1[0190] To a solution of methyl
5-[(IE)-3-methoxy-3-oxoprop-I-en-
1-yl]-2,3-dimethyl-2H-indazole-4-carboxylate (726 mg, 2.52 mmol) in
methanol (25 mL) was added palladium-carbon powder 25 (145 mg), and
the mixture was stirred under a hydrogen atmosphere at room
teRE Rt E 5T T¥ R7 “Phe catalyst was filtered off, and the filtrate was
coi2eitiated under reduced pressure to give the title compound (666 mg,
y|eId 91%). 19fH-NMR (CDC13) 8: 2.50 (3H, s), 2.59 - 2.72 (2H, m),
92- 07(2%%n % (3H s), 3.99 (3H, s), 4.09 (3H, s), 7.11 (1H,d, J
] £ 9.1 Hz), MS (ESI+): 291 (M+H). 5 [0191]
Ref ence ple 9 3- (acetylamlno) -6-bromo-2-nitrobenzoic acid
[019Z] H NO2A4 2 1 £0193] 5-(Acetylamino)-2-bromobenzoic
ac:ld 5.00 g, 19.4 mmol) was gradually added to fuming nitric acid (10
mL[P Pét and the mixture was stirred at room temperature for 4 hr.
sWater wasaddsdltorthenresttion selutidn st tHepiecipitatdd 25) erystals
W, %%'Jé%ﬁt%d&ée lon i gre e JUe connounl (e \gevield 971
1H-NMR (CDC13) 8: 8.7Hz),7.9 8.7
HA"2H) 38%1@?%5@%%&??1% [o@a] aﬂé%@éﬁé@%ﬁﬁ@% powder

{20 mg), and the mixture was stirred under a hydrogen

atmosphere at room temperature for 5 hr. The catalyst was
10 filtered off, and the filtrate was concentrated under reduced
pressure to give the title compound (516 mg, yield 82%).
'H-NMR (CDCl;3) &: 1.80 - 2.25 (3H, m), 2.51 - 2.67 (2H, m),
2.95 - 3.13 (2H, m), 3.68 (3H, s), 3.84 - 3.98 (3H, m), 5.40
(2H, brs), 6.47 - 6.65 (1H, m), 7.01 - 7.13 (1H, m), 7.21 (1H,
15 d, J = 8.1 Hz).
MS (ESI+): 295 (M+H).
[0203]
Reference Example 13
methyl 6-(3-methoxy-3-oxopropyl)-2-methyl-1H-benzimidazole-~7-
20 carboxylate

[0204]

\>;‘NH
N

CX)ﬂwe

CO,Me

[0205]
A solution of methyl 3-(acetylamino)-2-amino-6-(3-
25 methoxy—-3-oxopropyl)benzoate (490 mg, 1.66 mmol) in acetic
acid (15 mL) was stirred with heating at 80°C for 1 hr. The
reaction solution was concentrated under reduced pressure, and

the residue was purified by silica gel column chromatography
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methyl 3-(acetylamino)-6-bromo-2-nitrobenzoate [0195] H NO2 \'N
CO2Me Br [0196] 25 To a mixed solution of 3-(acetylamino)-6-bromo-2-
nitrobenzoic acid (2.00 g, 6.60 mmol) in methanol (20 mL) and
tetrahydrofuran (5 mL) was added 2M trimethylsilyldiazomethane/diethyl
ether solution (10.6 mL, 21.1 mmol) under ice-cooling, and the mixture
wABHRARP L ?L’i’@)yr]o&ﬁ%ﬁﬁel%{&roeoﬁ}%/ Gays.tPné 185cHBR Jo1tién was
concanmraied(drdengeduded prédslire, and the residue was purified by
siligaygg] E%ﬁbio@ togra.@hxs(etmé aeetafe/hexane= %5/75?69;{4%@
give the title compoun 139 Xleld 66%) 1H- NMR CDC@% 27 _
(3 1s)3 398 [3Er <57 779 (i, o, BFL" 9 Bib) (&0 TiH, "HEY,
59.8531#,)S). YO]SQ?] Hefeﬁende%ﬁamﬁﬂe 11 ioidwethyl(1H) .

i@g%tgiammo) -6-[(IE)-3-methoxy-3-oxoprop-l-en-1-yl]- 2-nitrobenzoate
[0198] HNO2 N L CO2Me O | CO2Me [0199] is A suspension of methyl
3REEEH AT GE8BEMd-2- nitrobenzoate (500 mg, 1.58 mmol), palladium

acetatey (36.-Somg; y0-156- ninodt tiple Aykphasphiye (82-tetgyd-32immol),
poggﬁ%dgggq&nqltec@ﬁ? ma%é%? mmol) and methyl acrylate (213 L,
2.

37 mmol) in N,N-dimethylformamide (15 mL) was stirred under a 20
10n|t[f8§8ﬁ]atmosphere at 110C for 30 min with heating. The reaction

solution was diluted with water, extracted with ethyl
=N
N CO,Me
COsMe
[0208]

To a solution of methyl 6-(3-methoxy-3-~oxopropyl)-2-
methyl-1H-benzimidazole-7-carboxylate (417 mg, 1.51 mmol) in

15 acetonitrile (15 mlL) were added potassium carbonate (62.6 mg,
0.453 mmol) and benzyl bromide (269 pL, 2.26 mmol), and the
mixture was stirred at 80°C for 3 hr. The reaction solution
was diluted with saturated aqueous sodium hydrogen carbonate
solution, extracted with ethyl acetate, washed with water and

20 saturated brine, and dried over anhydrous magnesium sulfate.
The solvent was evaporated under reduced pressure, and the
residue was purified by silica gel column chromatography
(methanol/ethyl acetate=0/100—5/95) to give the title compound
(164 mg, yield 30%).

25 'H-NMR (CDCls) &: 2.59 (3H, s), 2.63 - 2.72 (2H, m), 3.09 -
3.21 (2H, m), 3.66 (3H, s), 4.06 (3H, s), 5.30 (2H, s), 6.98 -
7.05 (24, m), 7.09 (1H, d, J = 8.2 Hz), 7.21 (1H, d, J = 8.2
Hz), 7.24 - 7.33 (3H, m),

MS (ESI+): 367 (M+H).

30 [0209]

Reference Example 15
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acetate, washed with water and saturated brine, and dried over
anhydrous magnesium sulfate. The solvent was evaporated under
reduced pressure, and the residue was purified by silica gel 25 column
chromatography (ethyl acetate/hexane=25/75-455/45) to give the title
compound (303 mg, yield 600). 1H-NMR (CDC13) 8: 2.28 (3H, s), 3.81
BRCENY3 o7 (3RS BYB R IY 15 £ 19366 (1H, d, J = 15.8 Hz),
7.89Z16l d, J=8.9 Hz), 8.70 (1H, d, J = 8.9 Hz), 9.46 (1H, s). 30 [0200]
Referencqﬁw&ple 12 methyl 3-(acetylamino)-2-amino-6-(3-methoxy-3- ill
) enzoate [0201] H NH2 N COZMe | CO2Me [0202] s To a
solutignlof methyl 3-(acetylamino)-6-[(1E)-3-
methoxy-3-oxoprGhten-1-y1]-2-nitrobenzoate (686 mg, 2.13 mmol) in
m(?ré‘g{ﬂ (20 mL) was added palladium-carbon powder (20 mg), and the
mixture was stirred under a hydrogen atmosphere at room temperature
Sor 5 hr. THFEAtN RS0 TR raHSIFPRSd She FilfRate WeRs Conééntated -0 9+
ungter redocedafpiessareiidgimetientitle campound, (516. mgmmseld 820).

1H-NM DC13) S: - 5(3H, m), 251 -2.67(2H. m),,2.95 - 3.
R Eb 5, S8 TR R 7% 1ok ey a7 B arreer
m);OZ?QinW.H?S EAPmm) ePEEE @AM L5 @WBWH@ﬂ%@?EW}E 2990 pL,
(MzHB ©@=203] RQEr@m&fXﬁmed&wyht}lre, and the mixture was
10?6 %‘i?r%@cﬁ’x}’a%oﬁi?%98)"*%‘@8&%&'55bg Zimidazoles .20 caraxylate 4o o
g, 263 mmol) in tetrahydrofuran (53 mL) was added dropwise to

the mixture at room temperature, and the mixture was stirred
at 40°C for 3 hr. A solution of copper(I) cyanide (19.2 g, 214
mmol) and lithium chloride (18.3 g, 432 mmol) in

15 tetrahydrofuran (50 ml) was added dropwise to the mixture at
0°C, and the mixture was stirred for 30 min. This mixture was
added dropwise at -78°C under an argon gas atmosphere to a
mixture obtained by stirring a solution of ethyl
chlorocarbonate (19.4 mL, 203 mmol) and methyl nicotinate

20 (27.8 g, 203 mmol) in tetrahydrofuran (105 mL) at 0°C for 30
min, and the mixture was stirred for 12 hr while heating to
room temperature. The reaction solution was diluted with
saturated aqueous sodium hydrogen carbonate solution, and the
mixture was filtered. The filtrate was concentrated under

25 reduced pressure, and the insoluble material was filtered off.
The filtrate was extracted with ethyl acetate, and the extract
was dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure. Xylene (105 mL) and sulfur
(20.0 g, 624 mmol) were added to the residue, and the mixture

30 was stirred at 140°C for 12 hr. After cooling to room
temperature, the insoluble material was filtered off, and the
filtrate was concentrated under reduced pressure. The residue

was purified by silica gel column chromatography (ethyl
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NH N CO2Me CO2Me [0205] A solution of methyl
3-(acetylamino)-2-amino-6-(3- 25 methoxy-3-oxopropyl)benzoate (490

mg, 1.66 mmol) in acetic acid (15 mL) was stirred with heating at 80C for

1 hr. The reaction solution was concentrated under reduced pressure,

and the residue was purified by silica gel column chromatography 112
(SRR CTLU A cotald 072002 18/859 15 give TRE - LoriBBERITESI05 o
myigitid 950): 'H-NMR (METHANOL-d4) S: 2.55 - 2.74 (5H, m), 3.23 -

i 100 (el o i) o (1) 0061 Befcrbne Cuimsleta

. = 8.3 Hz), hidden : erence Example

mzé)thg/l%z-Bérﬁéydﬁg-(éz-%etﬁbxf/-ioib%rgp N- -h%th&/%fH-s) o 4. 127(2E, g,
shehzimiddzdlel4-Carbbxyldate 40 [02073 BxHzN Net(¥02Méel,[0208] Fo a.- 2
solytjon of maethyt 6-£3-methoxy-3-oxopropyl)-2-
methyl-IH-benzimidazole-7-carboxylate (417 mg, 1.51 mmol) in 15
acquﬁﬁllile (15 mL) were added potassium carbonate (62.6 mg, 0.453
miwiEaaddee Bzgrpmite (269 L, 2.26 mmol), and the mixture was
stiread, 3t 8C, fan.3 i - Thefeaction salion. was diluted with saturated
agueous sodium hydrogen carbonate solution, extracted with ethyl
acERte’ lvashed with water and 20 saturated brine, and dried over

aq(ﬁ%fqlrouﬂmagﬁ@zw sulfate. The solvent was evaporated under
redcedpressure,“and the residue was purified by silica gel column
chrom@y (methanol/ethyl acetate=0/100->5/95) to give the title
compound (164 mg, yield 30%).

[0214]

o

A solution of 6-methylpyridin-2-amine (25 g, 231 mmol)
and acetic anhydride (44 mlL, 465 mmol) in tetrahydrofuran (188

15 mL) was heated under reflux for 12 hr. The soclvent was
evaporated under reduced pressure, and the residue was diluted
with ethyl acetate, and washed with saturated aqueous sodium
hydrogen carbonate solution and saturated brine. This was
dried over anhydrous sodium sulfate and the solvent was

20 evaporated under reduced pressure. Water (350 mlL) was added to
the obtained crystals, and the mixture was heated to 75°C, and
potassium permanganate (87.1 g, 551 mmol) was gradually added
over 45 min. The mixture was stirred for 3 hr, and filtered
through celite, and the filtrate was concentrated.

25 Hydrochloric acid/methanol solution (Tokyo Chemical Industry
Co., Ltd., 350 mL) was added, and the mixture was heated under
reflux for 24 hr. The reaction solution was concentrated,
diluted with ethyl acetate, and washed with saturated aqueous
sodium hydrogen carbonate solution. The aqueous layer was

30 extracted with ethyl acetate. The obtained organic layers were
mixed, washed with saturated brine, and dried over anhydrous
sodium sulfate. The solvent was evaporated under reduced

pressure, and the residue was purified by silica gel column
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25 1H-NMR (CDC13) 5: 2.59 (3H, s), 2.63 - 2.72 (2H, m), 3.09 - 3.21 (2H,
m), 3.66 (3H, s), 4.06 (3H, s), 5.30 (2H, s), 6.98 - 7.05 (2H, m), 7.09 (1H,
d,J=8.2Hz),7.21 (1H, d, J =8.2 Hz), 7.24 - 7.33 (3H, m), MS (ESI+):
367 (M+H). 30 [0209] Reference Example 15 113 methyl

4-(3-ethoxy-3-oxopropylnicotinate [0210] N CO2me | CQ2Et [0211]s. .
RSP iR SO O BErbSPRerEs SIS TR oA 2 Bz o
andi- PRI EIndethane3 (1240 (P, 16.2 Maisl) R HetkatsidrofurGh (106 ndd) J
was gtigrediat; 8@, for2Q,min. Aftes ¢oglingto room temperature,
chlorotrimethylsilane (400 }tL, 3.13 mmol) was added at room

terhpetature, and the mixture was io stirred for 30 min. A solution of ethyl

53-Relbprepaacareri00 1, 263 mmol) in tetrahydrofuran (53 mL) was

aqg@&%)@“@ﬁﬁi‘i?oIBBH?%U{%?{&%@LEQ@Q%%M%@@d the mixture was
stirred at 40C for 3 hr. A solution of copper(l) cyanide (19.2 g, 214 mmol)

anEP#thfm chloride (18.3 g, 432 mmol) in 25 tetrahydrofuran (50 mL) was
addsid dropwisectotigemixture at 0C, and the mixture was stirred for 30
min. Thig mixfure was added dropwise at -78C under an argon gas
atmospher a_mixture obtained by stirring a solution of ethyl
chIorocarbonateB(r19.4 mL, 203 mmol) and methyl nicotinate 20 (27.8 g,
20Bozurgl) in tetrahydrofuran (105 mL) at OC for 30 min, and the mixture

gvas stirreg) fog 1&%{;&‘4@'&%‘9%”&é‘ehgﬁo@—%Rgﬁ%{ﬁﬂg%@é‘ﬁ@&ﬂate

“solution was diluted with saturated agueous sodium hydrogen carbonate

soltitiotf &hd fife Sritagte \FaS fiftefdd™TRAMERR Was cBAcEntrafed UbReY
25ineducett presside ( anol the) insodubledratetiahiwas filtered off. 49.4 mmol),

and the mixture was stirred at room temperature for 7 hr. The
sclvent was evaporated under reduced pressure, and the residue
15 was diluted with ethyl acetate, and washed with saturated
agqueous sodium hydrogen carbonate solution and saturated brine.
This was dried over anhydrous sodium sulfate and the solvent
was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl
20 acetate/hexane=30/70-»80/20) to give the title compound (2.67 g,
yield 29%).
'H-NMR (CDCls) &: 3.95 (3H, s), 4.74 (2H, brs), 6.49 (1H, d, J
= 8.8 Hz), 7.62 (1H, 4, J = 8.8 Hz),
MS (ESI+): 231 (M+H).
25 [0218]
Reference Example 18
methyl 3-bromo-6-{dibenzylamino)pyridine-2-carboxylate

[0219]
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The filtrate was extracted with ethyl acetate, and the extract was dried
over anhydrous sodium sulfate. The solvent was evaporated under
reduced pressure. Xylene (105 mL) and sulfur (20.0 g, 624 mmol) were
added to the residue, and the mixture 30 was stirred at 140C for 12 hr.
After.cooling to room temperature, the insoluble material was filtered off,
filtrate was concentrated under reduced pressure. The residue
as-puified by silica gel column chromatography (ethyl 114
acetate/hexane=10/90-->30/70) to give the title compound (20.5 g, yield
43%). 11 Me 1.23 (3H,t, = 7.1 Hz), 2.67 (2H,t,J = 7.6
Hz), 3.30 (2H| t, J F 7.6 Hz), 3.94 (3H, s), 4.12 (2H, q, 5J = 7.1 HZ), 7.24
2% 5. . &%0 (1H, d, J =5.2 Hz), 9.09 (1H, s). [0212]
Refe q]cé Example 16 methyl 6-aminopyridine-2-carboxylate io [0213]
H2NCGZMe [0214] A solution of 6-methylpyridin-2-amine (25 g, 231
mmol) and acetic anhydride (44 mL, 465 mmol) in tetrahydrofuran (188
15mmd20vas heated under reflux for 12 hr. The solvent was evaporated

under redyced prgssute. and 1be dpeide: (as HILIES Il GINYLACERLE ot

and washed v&\I/itﬁusS urated aqueous sodium hydrogen carbonate solution
andshibpaeidlbRReMTHfs Was didd ovér arfRiFoussdtilim sulfate and
they saben} wasihevaposaiediyndas redidesy] pressurs. oV ader {350yl k-
was added to_the obtained crystals, and the mixture was Jyeated to,75C
anﬁmﬁ%?agsigrrnmﬁcé%ﬁlndg?a{lneatg &7 Og},qé]Eyalt‘renrr.léol)Jwa%'g‘ radhal@mgc]{ ded”
ovBr Y53Hhe thive faiktars deas( Strrel forsder dritefiterdd "drabghdslite,
angdithefilrate was consantiated 02h ity drachiorisaaidinetraneliselulies
,$Tokyo Chemical Industry, Cg., Ltd., 350 ml) wag added, and,the mixture,
was heated under
brine, and dried over anhydrous sodium sulfate. The solvent

was evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (ethyl
acetate/hexane=0/100—->20/80) to give the title compound (3.16 g,
15 yield 73%).
'H~-NMR (CDCls;) &: 3.96 (3H, s), 4.77 (4H, s), 6.39 (1H, 4, J =
9.1 Hz), 7.18 - 7.37 (10H, m), 7.51 (1H, 4, J = 9.1 Hz),
MS (ESI+): 411 (M+H).
[0221]
20 Reference Example 19
methyl 6-(dibenzylamino)-3-{(1E)-3-methoxy~-3-oxoprop-l-en-1-
yl]lpyridine-2-carboxylate
[0222]

N_ _N. _CO,Me

| DA
N co,Me

25
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reflux for 24 hr. The reaction solution was concentrated, diluted with ethyl
acetate, and washed with saturated aqueous sodium hydrogen carbonate
solution. The aqueous layer was 30 extracted with ethyl acetate. The
obtained organic layers were mixed, washed with saturated brine, and

dried over anhydrous sodium sulfate. The solvent was evaporated under
re§022g! pressure, and the residue was purified by silica gel column 115
chromatolyraphy<ogive thé titetogi pbudte:28-d dytetd 280 iRRNMRLdine~
(CRE13)8:39631th S)e4472 £21ds bk £ 57AH ik 5&0atel K22 ng,
7.47 - 7.59 (2H, m). [0215] 5 Reference Example 17 methyl ,
6-S1E- IBTb topyrEHE 2 RAIBORYIHRS [H3L6TKY Cosia Rean T BpFassiun
5[02&¥b20aFe a(3usSpPensiohlobmethy) 6amingiyridinec2ceabexyhiél (508

9, 9.2 mmal) and Mwa@ﬁ@mgm@zﬁr&%%@ 249 o n aceticacigh vy

(150 mL) was added bromine (7.89 g, 49.4 mmol), and the mixture was

stifRAF AP fodin tetfigerafirelforhr. The EBREMHARas VR AE@ Birffeiuted
rediicedqiresisyre cahd thewesicue dbtivasatikitednaitb ethybaeetateiand and

waghed with. satiratad ;aguegys seciymeQydrogencarbppaie splution and

saturated brine. This was dried over anhydrous sodium sulfate and the
105 RERC TS BV ARE AL P AHAER rEdGESH Freselifb . Fife TESiARAWRS

pusifietrby silica gel colina chromatograpbydetyda2thy (ethyl
oo e Dl A GELa IR o s,
8.84eAd 7883)(1H, d, J = 8.8 Hz), MS (ESI+): 231 (M+H). 25 [0218]

'H-NMR (CDCl3) &: 3.78 (3H, s), 3.98 (3H, s), 4.83 (4H, s),

15 6.17 (1H, 4, J = 15.7 Hz), 6.58 (1H, d, J = 9.1 Hz), 7.20 -
7.36 (10H, m), 7.68 (1H, d, J = 9.1 Hz), 8.11 (1H, d, J = 15.7
Hz).

[0224]
Reference Example 20

20 methyl 6-(dibenzylamino)-3-~(3-methoxy-3-oxopropyl)pyridine-2-
carboxylate

[0225]

N. _CO,Me
o

N
~N
PPN
CO,Me

[0226]

25 To a solution of methyl 6-(dibenzylamino}-3-[(1E)-3-
methoxy-3-oxoprop-l-en-1-yl]lpyridine-2-carboxylate (2.60 g,
6.24 mmol) and nickel (II) chloride hexahydrate (891 mg, 3.75
mmol) in methanol (62 mlL) was added sodium tétrahydroborate

(472 mg, 12.5 mmol) under ice-cooling, and the mixture was

118



Reference Example 18 methyl
3-bromo-6-(dibenzylamino)pyridine-2-carboxylate [02191 116 x Br / 6r
[0220] To a suspension of 60% sodium hydride (880 mg, 22.0 mmol) s
and benzyl bromide (6.24 mL, 52.5 mmol) in N,N- dimethylformamide (80
mL) was added a solution of methyl

TS 2 fopgtfe-2 SATobRS Hhe 2. 52 411193 ol ocod wieh
Nsi¥ idimsethy feawernisl exf@&omiluru m:téppcledeogtmgiax@t’h@nﬁmhﬁe Qyagnic

5%&%%349%394@"&629%f§@88°853&9“9@dM%%&O5%&&%%%@”1dﬁﬂiné%H@ﬁe was

washed with water and saturated brine, and dried over an Tﬂ%/drous sodlum

smﬂfﬁt‘ét%é“éBR/eﬁ%saé\%r%teHW& MUt et HHESEra, Bt e 21
5 rei;uilmel was p ity byusilicagieieodwhietkronittegrapiwe (ethwy s

e/hexanez0(100:220/80) tg give the title, Gompound (3,16 ga <15
y|e 3%). 1H-NMR (CDC13) S: 3.96 (3H, s), 4.77 (4H, s) 6.39 (1H, d, J

— PYAIGL5O7 8 STIEFR ORL P ER @R WA 295 ARy, A ESI+): 411
(h&téaa{QZBékaﬁéieﬁweomxgEyammpkblgfmeﬂn&e title compound (2.24 g,
I\(;) éa ino)-3-[(IE)-3-methoxy-3-oxoprop-l-en-1-
yridine-2- carboxylate [0222] 05~ "N CO2Me CO2Me 25 117 [0223]
10 A 'SP SIBRGBEMthy? 364rorAB-6 XdibkrizylamiiG)pyrdiifé- 228arboxyfate

(3716 gu#) 68 mewl), pyllagiymzacetatefl 72)mga. 79 (4H, s), 6.51 (1H, d,
J = 8.8 Hz), 7.14 - 7.40 (11H, m),
MS (ESI+): 418 (M+H).
[0227]
15 Reference Example 21
2-methyl-6, 7-dihydrocyclopenta[e]lindazol-8 (2H) —one
[0228]

20 [02289]
To a suspension of 60% sodium hydride (145 mg, 3.62 mmol)

in tetrahydrofuran (10 mL) were added a solution of methyl 5-
(3-methoxy-3-oxopropyl) -2-methyl-2H-indazole-4-carboxylate
(500 mg, 1.81 mmol) in tetrahydrofuran (10 mL) and methancl (1
é5 drop), and the mixture was heated under reflux for 3 hr. The
reaction solution was concentrated to dryness to give yellow-
brown crystals. The obtained crystals were gradually added to
12M hydrochloric acid (5 mL) heated to 100°C, and the mixture
was stirred for 4 hr. The reaction solution was neutralized
30 with 8M aqueous sodium hydroxide solution, and the mixture was
extracted with ethyl acetate. The extract was washed with

saturated brine, and dried over anhydrous magnesium sulfate.
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0.768 mmol), triphenylphosphine (404 mg, 1.54 mmol), potassium s
carbonate (1.59 g, 11.5 mmol) and methyl acrylate (1.21 mL, 15.4 mmol)
in N,N-dimethylformamide (77 mL) was stirred with heating at 120C for 12
hr. The reaction solution was diluted with diethyl ether, washed with water
and saturated brine, and dried oyer aphydroys sodium sulfate. Th
Bt AR e Ao BRI IGP Ced Prassi, B WA rasielio WS
purifisdiby siica get thlgdnchomatsyraphyd@tdyn chromatography
acglafe/nexanesd/90x).49(60) io-ivetie titlssompround €2.69,9yddeld 853) .
81%). 'H-NMR (CDC13) 6: 3.78 (3H, s), 3.98 (3H sg 4.83 (4H, s% 15
6.1 M8, dC5H 15 ¥°H2) %6.58 AHi0d, (3 o™ Hzy: 720 - 736 (16%, M),
57.682A1H(3H,J 5)9.17H2Y, 81, (1H, d, 3 B15.HMz).70224] IReferente 8- 9
Exarmple, 20,20 methy],
6-(dibenzylamino)-3-(3-methoxy-3-oxopropyl)pyridine-2- carboxylate
[omzé]ti@}PﬂieezMé%qzkﬁé%z(zaczngyéoﬁﬁﬂoﬁ%ﬁ%éwl acetate),
6-¥mibenzylamirics)73-{{ER3-
m }@%%ﬁ§éqx%@p§g§g;1-yypyéilqg1eﬂ2@carboxylate (2.60 g, 6.24 mmol)
and nickel(Il) chloride hexahydrate 891 mg, 3.75 mmol) in methanol (62
1omEnrdrtladadd Sdiuf tetfalydrdboraté Y@ 7> miy -£45 mmol) under
icesoalings andcthermigturenyas . 318 stirred fare5 min. The reaction
SO@%%’E%"&‘S diluted with saturated aqueous ammonium chloride solution,
and the Organic solvent was evaporated under reduced pressure. The
reBritRrfRce dittE® bAtF éthyl acetate, washed with saturated brine, and s
driecbovenanhydreys sadiyarsiatec dhecaghenhaas levaporatedainder

15re?85§g]pressure, and the residue was

[0232]
To a suspension of methyl 5-(3-methoxy-3-oxopropyl)-2,3-

dimethyl-2H-indazole-4-carboxylate (666 mg, 2.29 mmol) and 60%

20 sodium hydride (183 mg, 4.59 mmol) in tetrahydrofuran (23 mL)
was added methanol (1 drop), and the mixture was heated under
reflux for 3 hr. The reaction solution was concentrated to
dryness to give yellow-brown crystals. The obtained crystals
were gradually added to 12M hydrochloric acid (12 mL) heated

25 to 100°C, and the mixture was stirred for 1 hr. The reaction
solution was neutralized with 1M aqueous sodium hydroxide
solution, and extracted with ethyl acetate. The extract was
washed with saturated brine, and dried over anhydrous sodium
sulfate. The solvent was evaporated under reduced pressure,

30 and the residue was purified by silica gel column
chromatography (ethyl acetate/hexane=20/80-70/30) to give the
title compound (364 mg, yield 79%).
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purified by silica gel column chromatography (ethyl

acetate/hexane=10/90-->30/70) to give the title compound (2.24 g, yield
860). io iH-NMR (CDC13) S: 2.64 (2H,t,J =7.6 Hz), 3.04 (2H,t,J=7.6

Hz), 3.66 (3H, s), 3.92 (3H, s), 4.79 (4H, s), 6.51 (1H, d, J = 8.8 Hz), 7.14

- Z.4O (11H, m), MS (ESI+): 419 (M+H). [0227] 15 Reference Example 21

2-He-6 TRy diocyciShentaefifdazBr-sf2m)-or [6228] N 'NIWSo 20

[02293 Twd suspension of B0Y% sodidnelydide (&45dg, 8.62 hwnol)/ iB3 (1H,

tegghkyd;ofé{r@nH(})O, mL) were added a solution of methyl 5-

(3-methoxy-3-oxopropyl)-2-methyl-2H-indazole-4-carboxylate (500 mg,

1 Belinkael) B tatrahyarofurdd Lo f9and radthasl @X28 dibBY and the
sMidate wasbeated under reflux for 3 hr. The reaction solution was

c%e{ggaitgg:tozggjgﬁ%go give yellow- brown crystals. The obtained

crysta

were gra y added to 12M hydrochloric acid (5 mL) heated to

160CIgREaheandilifd Swasstirredife? hr. The reaction solution was
netinalized 3a with 8M,aqueaiss sediwmnoaydnoxide sedution, and the

m
o1
sa uraﬁed iIne, and dried ovér an

%duredw 15, extracted with ethyl %e_ta[\txe. Theggxtract was washed with
nn nhydro(is magnesium sulfate. 119 The

10s0l@@3I3Was evaporated under reduced pressure, and the residue was
putified by silica: gab celumn chromatography (ethyl acetate) to give the
title com ou_g%_ 2 g,.yield, 85%) 1H-NMR C13) 6: 2.65 - 2.80 (2H
) SAA 76 (A 84 28 S P8 (o ) RO T 58 (e
d, 0239 Hz), 8.36 (1H, s), melting point: 162 - 164C (recrystallized from
ethyl acetate), MS (ESI+): 187 (M+H),

15

20

25

30

BEN O
N

[0235]

To a suspension of 60% sodium hydride (33 mg, 0.81 mmol)
in tetrahydrofuran (5 mlL) were added a solution of methyl 1-
benzyl-5-(3-methoxy-3-oxopropyl)-2-methyl-1H-benzimidazole-4-
carboxylate (148 mg, 0.40 mmol) in tetrahydrofuran (3 mL) and
methanol (1 drop), and the mixture was heated under reflux for
2.5 hr. The reaction solution was concentrated to dryness to
give yellow-brown crystals. The obtained crystals were
gradually added to 12M hydrochloric acid (3 mL) heated to 100°C,
and the mixture was stirred for 2 hr. The reaction solution
was neutralized with 8M aqueous sodium hydroxide soluticn, and
extracted with ethyl acetate. The extract was washed with
saturated brine, and dried over anhydrous magnesium sulfate.
The solvent was evaporated under reduced pressure to give the
title compound (62 mg, yield 56%).
'H-NMR (CDCls) &: 2.66 (3H, s), 2.74 - 2.84 (2H, m), 3.17 -
3.26 (2H, m), 5.38 (2H, s), 6.95 - 7.07 (1H, m), 7.17 - 7.36
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elemental analysis: for C11H10N20 1o Calculated (%): C, 70.95; H, 5.41;
N, 15.04 Found (%): C, 70.87; H, 5.37; N, 15.16. [0230] Reference
Example 22 1,2-dimethyl-6,7-dihydrocyclopentale]indazol-8(2H)-one 15
[0231] N O N~}[0232] To a suspension of methyl
5- 3-methox3§-3-oxo ropyl)-2,3- dimethyl-2H-indazole-4-carboxylate (666
mé?%{Zﬁl)rﬂmmfan& ‘Véj’Z())"sﬁdﬁfﬁ ride (183 mg, 4.59 mmol) in
tetrahyeedfuran2(28 tiHHvas added methanol (1 drop), and the mixture
wagsggted under reflux for 3 hr. The reaction solution was concentrated
to_dryness to give yellow-brown crystals. The obtained crystals were
grid %ﬂ?ﬁdgd‘i‘ﬁﬂlﬁvl%drochloric acid (12 mL) heated 25 to 100C, and
sthé2mpdung W 3tidedytdrck el therreactidhnSahdtions was neutralized with
1“&%%%%5‘%@99&%%%%“9 solution, and extracted with ethyl acetate.
The extract was washed with saturated brine, and dried over anhydrous
sddiédY lsulfate. The solvent was evaporated under reduced pressure, 30
an\g}ltahe residue was purified by silica gel column chromatography (ethyl
aC a®

20 Calculated (%): C, 71.98; H, 6.04; N, 13.99 Found (%): C,
1071"88;FLQ?O@;%ESE¢%§EOH of 60% sodium hydride (116 mg, 2.90 mmol)

in tetrahydrofuran (8 mL) was added diethyl
cyanomethylphosphonate (516 uL, 3.19 mmol), and the mixture was
stirred at room temperature for 30 min. A solution of 2-
methyl-6, 7-dihydrocyclopentafelindazol~8 (2H) -one (180 mg, 0.97
15 mmol) in tetrahydrofuran (2 mL) was added thereto, and the
mixture was stirred at 50°C for 30 min. The reaction solution
was diluted with water, extracted with ethyl acetate, washed
with water and saturated brine, and dried over anhydrous
sodium sulfate. The solvent was evaporated under reduced
20 pressure, and the residue was purified by silica gel column
chromatography (ethyl acetate/hexane=35/65—-5>70/30) to give the
title compound (138 mg, yield 68%).
'H-NMR (CDCls) &: 3.16 - 3.21 (4H, m), 4.27 (3H, s), 5.53 (1H,
sy, 7.29 (1H, 4, J = 8.9 Hz), 7.79 (1H, d, J = 8.9 Hz), 8.00
25 (1H, s),
melting point: 189 - 192°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 210 (M+H),
elemental analysis: for Ci;3HiiNj
30 Calculated (%): C, 74.62; H, 5.30; N, 20.08
Found (%): C, 74.48; H, 5.27; N, 20.16.
[0239]
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10 [0233] Reference Example 23
3-benzyl-2-methyl-6,7-dihydroindeno[4,5-d]imidazol-8(3H)-one [0234]
Q"-_N O N 1s[0235] To a suspension of 60% sodium hydride (33 mg,
0.81 mmol) in tetrahydrofuran (5 mL) were added a solution of methyl 1-
benzyl-5-(3-methoxy-3-oxopropyl)-2-methyl-IH-benzimidazole-4-
ca SHETLAETHELD.40 mmol) in tetrahydrofuran (3 mL) and 20
methaned {heirop) -and-thehmiktory wias heatde Lindiraet 18X 2610 2.5 hr.
Theyreaction salution was.concentrated to dryness to give yellow-brown
crystals. The obtained crystals were gradually added to 12M hydrochloric
acikP?#HL) heated to 100C, and the mixture was stirred for 2 hr. The
reaction golution 25 was neutralized with BM aqueous sodium hydroxide
fablted with ethyl acetate. The extract was washed with
, and dried over anhydrous magnesium sulfate. The
gporated under reduced pressure to give the title
anNa-{62/mg, yield 56%). 30 'H-NMR (CDC13) 6: 2.66 (3H, s), 2.74 -
Zgéé%; m), 3.17 - 3.26 (2H, m), 5.38 (2H, s), 6.95 - 7.07 (1H, m), 7.17 -
7.36 1 ]].(5H, m), 7.43 (1H, d, J = 8.1 Hz), MS (ESI+): 277 (M+H). [0236]
Referencé“E>@arﬁ]5R§322¥35'L°n of 60% sodium hydride (58.1 mg, 1.45
(2nethyl-6:7wdibydrgerclepentalelinday ol-842Euylidanejagstonitrile
[0237] CN 402%8?}10 Toa susp%nsion of Og/ sodium hydride (116,mg,
2.0 TR (BHRRp RS Sn (8L s atiididlenyFe the mixtire

10 stirred at room temperature for 15 min. A solution of 1,2-

dimethyl-6,7-dihydrocyclopentalelindazol-8 (2H) -one (243 mg,
1.21 mmol) in tetrahydrofuran (8 mlL) was added thereto, and
the mixture was stirred at 60°C for 24 hr. The reaction
solution was diluted with saturated agqueous sodium hydrogen
15 carbonate solution, extracted with ethyl acetate, washed with
water and saturated brine, and dried over anhydrous sodium
sulfate. The solvent was evapcrated under reduced pressure,
and the residue was purified by silica gel column
chromatography (ethyl acetate/hexane=30/70->80/20) to give the
20 title compound (122 mg) as a mixture with 1,2-dimethyl-6,7-
dihydrocyclopental[e]lindazol-8 (2H) ~one. The obtained title
compound was used for the reaction of Reference Example 28
without purification.
MS (ESIt+): 224 (M+H).
25 [0242]
Reference Example 26
{3-benzyl-2-methyl~6, 7-dihydroindeno([4,5-d]imidazol~8 (3H) -
ylidene)acetonitrile

[0243]
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cyanomethylphosphonate (516 RL, 3.19 mmol), and the mixture was
stirred at room temperature for 30 min. A solution of 2-
methyl-6,7-dihydrocyclopentale]indazol-8(2H)-one (180 mg, 0.97 1s
mmol) in tetrahydrofuran (2 mL) was added thereto, and the mixture was
stirred at 50C for 30 min. The reaction solution was diluted with water,
extracted with ethyl acetate, washed with water and saturated brine, and
d er a JNOUS sodip sulfate. The solvent was evaporated under
reduced 20,gressure, arjd the residue was purified by silica gel column
chromatograp ) etate/hexane=35/65-70/30) to give the title

0

compound (13 68%). 'H-NMR (CDC13) 5: 3.16 - 3.21 (4H, m),
4.27 (3H, s), 5. .5), 7.29 (1H,d, J=8.9 Hz), 7.79 (1H,d, J = 8.9
H%)OZS‘IQ 25 (1H, s) , melting point: 189 - 192C (recrystallized from ethyl

acetate/nexane), MS (ESI+): 210 (M+H), elemental analésis: for

C13H11N3 30 CarRARRPAECoT . 6291 BN, T0.082 Fsimd (94): Trot)
74,48t &L HRYAN AR, (0239] k2% Referenca Exaynple 25

(1,2-dimethyl-6, 7-dihydrocyclo alelindazql-8(2H)- ylidene)acetonitrile
OB O IO TS Ao Sortd ot R E00s Loty e s, Mg 15 e
mAtaly e teRahyerstutaTPe L iastagdéd déthyl A solution of 3-

cysaommetylpbesphosate- (229 dxdi a8dnsal) saad thedabdure \as icone
a7 TR OB peta A Db i1 5o
integanydrofiran {Ben) xiag adirrl Bicreretand HROMIkERRWASSIRré®T
10ataPGfar 24rhe e seashoRolution was diluted with water,
extracted with ethyl acetate, washed with water and saturated
brine, and dried over anhydrous sodium sulfate. The solvent
was evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (ethyl
15 -acetate/hexane=30/70—->80/20) to give the title compound (53.3
mg, yield 67%).
'H-NMR (CDCl3) &: 2.61 (3H, s), 3.09 - 3.24 (4H, m), 5.34 (2H,
s), 6.63 - 6.70 (1H, m), 6.95 - 7.05 (2, m), 7.08 - 7.16 (1H,
m), 7.19 - 7.37 (4H, m),
20 MS (ESI+): 300 (M+H).
[0245]
Reference Example 27
2-(2-methyl-6, 7-dihydrocyclopentalelindazol~8 (2H) —
ylidene)ethanamine

25 [0246]

[0247]
To a solution of (2-methyl-6,7-
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solution was diluted with saturated aqueous sodium hydrogen 15
carbonate solution, extracted with ethyl acetate, washed with water and
saturated brine, and dried over anhydrous sodium sulfate. The solvent
was evaporated under reduced pressure, and the residue was purified by

silic | column chromatography._(ethyl acetate/hexane=30/70--X80/

o TR B e RO EG a1 Th ek s & TR ARET T oty 09, ™

diRy8iocyeidpenta[el vdeol{8 £2H) -oner ¥ heddisthiRed gitlecc@ompolndd)

was yisad fordbe reaction.oh Referance Example) 28 awithowt purificationsas

MS (ESI+): 224 (M+H). 25 [0242] Reference Example 26

(SEREF2 ey 1B, PSS e BindeRoiR B hfinfHa2 SR SRjPerature for 3
sylitene)Boetonitkaley[©248] 1 X3 L &k &N J0R44} faahs ysperntsionaoidb 0%

sodiym hydrige (32,mg.,0- 80 0meh) JoLeranydiafiyansG, ril- ) wag qdded e
diethyl 5 cyanomethylé)&]hosphonate (142 L, 0.88 mmol), and the mixture

wid HfirEaURTIRH tehhe&ratureor B ’iin: A solution of 3-
bénzy2-metiyl=6, Edilzydroindenet, $20]imidazd-&BH)-enes (134, mo), ,
0.274nmal); In fetrghydiofyrag (2 "@.Lwa(%angg therggo. apdhe mixtyge,
was stirred at room temperaturé for 10 30 min. The reaction solution was
10diilited witht water ? extrdedziith btRyl dcdtatérwashied-Rithivatdt-drid (11
satyrateddabene( and, dried over anhydrous sodium sulfate. The solvent
was. e E,Pg[?t:ecwnd% Lg§gced pressure, and the residue was purified by
silica gel column c4hromatography (ethyl 15 acetate/hexane=30/70->80/20)
to fi¥é e title compound (53.3 mg, yield 67%). 1H-NMR (CDC13) 8:
2.6 £3H515)e 3M9mBL2444H, m), 5.34 (2H, s), 6.63 - 6.70 (1H, m), 6.95 -

1;195‘%t&lg%ﬁégﬁgizév%nghydrocyclopenta[e]indazol—8(2H)—

ylidene)ethanamine

[0249]
\N
N ) /™ NH
A\ 2
[0250]
20 To a solution of (1,2-dimethyl-6,7-

dihydrocyclopental[elindazol-8 (2H) -ylidene)acetonitrile
obtained in Reference Example 25 in ethancl (2.5 mL) were
added Raney cobalt (1.2 g) and 2M ammonia/ethanol solution
(2.5 mL), and the mixture was stirred under a hydrogen

25 atmosphere at room temperature for 3 hr. The catalyst was
filtered off through celite, and the filtrate was concentrated
under reduced pressure to give the title compound. The
obtained title compound was used for the reaction of Example 7
without purification.

30 MS (ESI+): 228 (M+H).
[0251]

Reference Example 29

125



m), 7.19 - 7.37 (4H, m), 20 MS (ESI+): 300 (M+H). [0245] Reference
Example 27 2-(2-methyl-6,7-dihydrocyclopentalelindazol-8(2H)-
ylidene)ethanamine 25 [0246] N H2 [0247] To a solution of (2-methyl-6,7-
124 dihydrocyclopentale]indazol-8(2H)-ylidene)acetonitrile (600 mg, 2.87
mmol) in, ethanol (14 mL) were added Raney cobalt (6 g) and 2M
arﬁm%)”nﬁié}léfﬁaﬁ%@aﬁﬁﬁ)fno?ﬂ‘ 1fﬁll?)c %’r‘?’d: iLhQéL 1>r{n_?)7<t'lﬁ)rréewas stirred under a
hytké§enh atmosphere at room temperature for 3 s hr. The catalyst was

filtered off tkyough celite, and the filtrate was concentrated under reduced

77 -2.89 (2H, m), 3.01 - 3.15 (2H, m), 3.55(2H,d, J=6.9

|23 ,S), 5.89 -6.01 (1H, m), 10 7.20 (1H, d, J = 8.8 Hz), 7.57
(1H0953]]: 8.8 Hz), 8.11 (1H, s), hidden (2H), MS (ESI+): 214 (M+H).

[0548] Reference Example 28 15 ) )
52-(1,2-dinfetPYl8; 7 Uihgdra§ e dtaldfifiaosiagagyopropyl) nicotinate
ylidene)ethanaminenf3249]ilN heNrdRy{3250r20 TA akcalutionasf added to a
(1. 2;dmelnd:0.2: cipydiosyelapenialalindazonBiar)-yidsngiaagionjirie
obtained in Reference Example 25 in ethanol (2.5 mL) were added Raney
cobaft{ahy pEd2M arinttniaAthaAerssRtpprature. Methanol (100 pL)

was added to the mixture at room temperature, and the mixture

10 was heated under reflux for 4 hr. After cooling to room
temperature, the mixture was concentrated under reduced
pressure. The residue was added to 12M hydrochloric acid (50
mL) at 0°C, and the mixture was stirred at 110°C for 30 min.
The mixture was alkalified with sodium hydrogen carbonate, the

15 insoluble material was filtered off, and the filtrate was
extracted with ethyl acetate. The extract was dried over
anhydrous sodium sulfate, and the solvent was evaporated under
reduced pressure. The residue was washed with hexane to give
the title compound (1.57 g, yield 58%).

20 'H-NMR (CDCls) &: 2.66 — 2.76 (2H, m), 3.14 - 3.23 (2H, m),
7.42 - 7.50 (1H, m), 8.71 (1H, d, J = 5.2 Hz), 9.00 (1H, d, J
= 0.8 Hz).

[0254]
Reference Example 30

25 2-(dibenzylamino)-5, 6-dihydro-7H-cyclopenta[b]pyridin-7-one
[0255]
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10

15

20

(2.5 mL), and the mixture was stirred under a hydrogen 25 atmosphere at
room temperature for 3 hr. The catalyst was filtered off through celite, and
the filtrate was concentrated under reduced pressure to give the title
compound. The obtained title compound was used for the reaction of
Example 7 without purification. 30 MS (ESI+) : 228 (M+H) [0251]

Ré?é’wgﬂce Example 29 125 5,6-dihydro-7H-cyclopenta[c]pyridin-7-one
[0252]()TN h/aqaﬁéﬁﬁl5d\eﬁhM&nhginﬁﬁh@ibenzylamlno) -3-(3-methoxy-

QMQQIC?%%O&Y?&Q 29.2 gol)ingtetrahydrofiyans os

4~

(100 mL Was added to a suspension of 60% sodium hydride (3.73

oS IO R- tetFatiyfofBFan {56 METSH oo (GHPRFAERE: Mhahlt =
(M:Lponas addedto the iktuge at coomtiempesature, and theahedurader

1o was,peated yrgd%{fef'%éorr@&%@rggﬂl.'@go&? wcm@ﬁ{@%@d to

the mixture was concentrated under reduced pressure The residue was

adaea 8 A2 NIy dritrrsid aEif (B LMLI %t 6) akashaddsdurédvadhe

stirred atd 106 fer 30-min .o d hel ovixtuerwas alkalifiechwithesaditleh solution
hycrogen carbpnate, the s nsoluble matgrigl was flierer off aneihg o
filtrate was extracte WI'[R ethyfacetate The extract was dried over

aRIGOYs SOMiLin SuIfdreIahd TAESTIRERt HRASUEIEPoratBe tfigded with
reslucesbperssiend he m&@lueawa&ﬂaahadwtlam«m&@ givei thediiferate,

oMU 19,V 0, S0 NRICOELD S 20070
(msddy&@ag Hpyr {6254 h:ye@réh@é E)@ém%‘léw chromatography
(ethyl acetate/hexane=10/90—>40/60) to give the title compound
(1.17 g, yield 74%).
IH~-NMR (CDCls) &: 2.64 - 2.75 (2H, m), 2.91 - 3.03 (2H, m),
4.87 (4H, s), 6.68 (1H, 4, J = 8.8 Hz), 7.15 - 7.34 (10H, m),
7.51 (1H, 4, J = 8.8 Hz),
MS (ESI+): 329 (Mt+H).
[0257]
Reference Example 31
6, 7-dihydro-5H-cyclopenta[c]pyridin-T7-ylacetonitrile
[0258]
CN

N~ ™S

|
=

25 [02591]

To a solution of diethyl cyanomethylphosphonate (346 mg,
1.95 mmol) in tetrahydrofuran (10 mL) was added 60% sodium
hydride (54.0 mg, 1.35 mmol) under ice-cooling, and the

mixture was stirred at room temperature for 30 min. The

30 mixture was added to a solution of 5,6-dihydro-7H-

cyclopenta[c]pyridin-7-one (130 mg, 0.976 mmol) in

tetrahydrofuran (5 mL) under ice-cooling, and the mixture was
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25 2-(dibenzylamino)-5,6-dihydro-7H-cyclopenta[b]pyridin-7-one [0255]
0-1 O N TN_ 126 [0256] To a suspension of methyl
6-(dibenzylamino)-3-(3-methoxy- 3-oxopropyl)pyridine-2-carboxylate (2.02
g, 4.83 mmol) and 60% sodium hydride (386 mg, 9.65 mmaol) in
tetrahydrofuran (48 mL) s was added methanol (1 drop), and the mixture

wad hEEFEd WHder rBfitix fof 15 Hi2 ThEPreRRioH SOTutttPwis ated with
concentrated toydeyness oli2Mnhigrbchiericaoit(@4tmLIotas bodedirahd he

the; mixture was gfirred. at 110G for, 15 min, The, reaction.slution .wags s

diluted with ethyl acetate, neutralized with saturated 1o aqueous sodium
hydfré§en bt Sattiior SdntrvasHéd With 28t Afed BHRER THIE vas
sdriechpyer anhyaioss sodiuesulbates sand therselvent e evapopatedfied by
under.reduced pressure, .Th i S putified by silica gel column
chsrcjfrfnla%g?aep?hg O%z’t‘i%/l Ecgéf'g‘%é hgggaﬁpﬁ%%%@%mam to give the title
cormebahd/ 1exane7 P ARSI ¥a48) 11H-AMR (EBEaR)8: X 6ihep parified
Mp2o8lct3 03 f&ihae14.870(4H,) S)y£:68ddel hal FaB Bz} atdon- p3dier

(1 rg% 7.51 (1H, d, J.=.8.8 Hz), MS (ESI+): 329 (M+H). 20 [0257]
Re e?en é,E)?anrcrg]p%%lmlxture as stlrrea unge(r al_lt)xyd")roL_;Oen

106, PHdiRyERSSHay closentfepsrnTrey Eeetdnitle [PPSSFTRLIKEE- 1825
[0259} Tocu setutjors o dielbyt cyanamethylphasphonated 346img rdized
mmol) In etrahygofyra (10 ml) was, eddied 0% sodiym hyirids (4.0

mé’,r .%%lr;nemol) under |ce-coo‘ﬁng, Ad the. mixture was stirred at room

temwiperatiregfori 83y miatine acetate/hexane=40/60—>70/30) to give the
title compound (95.0 mg, yield 62%).

15 'H-NMR (CDCl3) &: 1.87 - 2.03 (1H, m), 2.42 - 3.14 (5H, m),
3.53 - 3.66 (1H, m), 7.22 (1H, dd, J = 4.9, 0.8 Hz), 8.46 (1H,
d, J = 4.9 Hz), 8.55 (1H, s).
[0260]
Reference Example 32

20 [2-(dibenzylamino)-5, 6-dihydro-7H-cyclopenta (b]pyridin-7-

ylidene]acetonitrile

[0261]
CN
N N[
l\
=
[0262]
25 To a suspension of 60% sodium hydride (146 mg, 3.65 mmol)

in tetrahydrofuran (20 mL) was added diethyl

cyanomethylphosphonate (640 pL, 3.96 mmol), and the mixture was

stirred at room temperature for 15 min. A solution of 2-

(dibenzylamino) -5, 6-dihydro-7H~cyclopenta[b]pyridin-7-one
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30 mixture was added to a solution of 5,6-dihydro-7H-
cyclopentalc]pyridin-7-one (130 mg, 0.976 mmol) in tetrahydrofuran (5
mL) under ice-cooling, and the mixture was 127 stirred for 15 min. The
reaction solution was diluted with saturated aqueous sodium hydrogen
car?o 8te soéutbon anq the mgétyrrg vgs eggracteg \Q{Ith e)thxl ace%fge The
ex rac rie over hydrous soéflum surlfaarfe ventwas s
evletmeted UAdErree utedtpres sige. Tlhettwdaewaeqbtmpedlﬁymsmca The
gel colymuhchemategraply @M@f%@(@@%@&5gqﬁ§%9) ahR&hium

solution of the purified product in methanol (10 mL) was adde

paifatiidieaffon poWter {381R0) "ant tﬁ*é%&tﬁ?eewa su%ﬁ*ﬁr?défrlsh
shysirbgeatiecatrmospherdt foortermperaung dordshisddiematalysewas The

filtered Oft and t%%i%@@t\é’@su%mo@éﬁgé&d%&@%%d %G‘?éSHﬁ% T88: que

residue was purified by silica gel column chromatography (eth
aCSteTHEXAEL Y66 57G130Y0 dive the ffts EthpBaARNMOS! G‘Hﬁlyleld
6%%&5&%%4@&%8}@@8@ 2O, on)e 20421 3. a:én([Sdshzm) (1.01 g,
3? Hm)722(1H dd,J=4.9,0.8 Hz), 8.46 (1H, d,J=4.9
Hz) 8 55 (1 ,'s). [0260] Reference Example 32 20

10[2- (&B@ﬁz;ﬁ@ﬁﬂﬂ) 5:64lilfydro-7HRyd@pertapplpyAlin=73- 12 (2H, m),
ylidege]aaetonitrile 0261)(CN M N jo262] 2% 70, asuspe(sion ®©f 60% 8.7
sadiym hydrde (346,m ﬁ?65 r51mol) in tetrahydrofuran (20 mL) was
added diethyl anome phosphonate (640 L, 3.96 mmol), and the
m¥Euréas Stlg% éWéBm temperature for 15 min. A solution of 2-
(dipereyjamino)-5,6-dihydro-7H-cyclopenta[b]pyridin-7-one 128

15 Reference Example 33
{2-(dibenzylamino) -6, 7-dihydro~5H-cyclopenta [blpyridin-7-

yllacetonitrile

[0264]
CN
N N
] N
é\I;/\Eg
20 [0265]

[2-(Dibenzylamino) -5, 6~dihydro-7H-cyclopenta [blpyridin-7-
ylidenelacetonitrile (1.01 g, 2.87 mmol) was dissolved in
methanol (40 mL), 20% palladium hydroxide-carbon powder (200
mg) was added, and the mixture was stirred under a hydrogen

25 atmosphere at room temperature for 60 hr. The catalyst was
filtered off, and the filtrate was concentrated under reduced
pressure to give the title compound. The obtained title
compound was used for the reaction of Reference Example 34
without purification.

30 'H-NMR (CDCls) &: 1.81 - 1.97 (1H, m), 2.42 - 2.63 (2H, m),
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(2.00 g, 3.04 mmol) in tetrahydrofuran (10 mL) was added thereto, and
the mixture was further stirred for 15 min. The reaction solution was
diluted with saturated aqueous ammonium chloride solution, diluted with
ethyl acetate, washed with s saturated brine, and dried over anhydrous
sodium sulfate. The solvent was ei/aporgtedJqufg reduged pr ssu§e28ngl
thier residué - Was ptirifi8d by sifica Gl cSAlmn chromatography (ethyl
aCetéde/hBxane=10/901).30H,0)to dive the. Btldcbmpelihd (AH01%y, Yietd16-2
95%). 19 'byNMR, (GDCA3) $: 2.87,7 2.99 {3H. m),3300118,1%(2H, m),
4.82 (4H, s), 5.99 (1H, t, J = 2.7 Hz), 6.52 (1H, d, J = 8.7 Hz), 7.17 - 7.41
(1897869, MS (ESI+): 352 (M+H). [0263] 1s Reference Example 33

5 [2r¢dibenpyplaming)l, & -dilydro-SH-cyclopenta[b]pyridin-7- ylJacetonitrile
[O?Qﬂi%'hli%'é'_t%@igzﬁ%—dibenzyl—-ei, 7-dihydro-5H-
[2-(Dibenzylamino)- ,6-d|hydro-?H-cyclopenta[%]pyndm-?-
yIRIETE BeBIGHIRIBYLIG1 Y, Z.87 Mfnol) was dissolved in methanol (40

ME92286%6 palladium hydroxide-carbon powder (200 mg) was added, and

mixture was stirred under a hydrogen 25 atmosphere at room
ture for 60 hr. The catalyst was filtered off, and the filtrate was
coneentrated under redu \ﬁ pressure to give the title compound. The
used for the reaction of Reference Example

34 wit .30 1H-NMR (CDC13) S: 1.81 - 1.97 (1H, m), 2.42
- 2.63 (2H, 1-2.85 (2H, m), 2.90 (1H, dd, J = 16.8, 4.4 Hz),
3.26 (IF“M), 4.71 (2H, d, J = 16.2 Hz), 4.85 (2H, d, J = 16.2 Hz),
6.28 ,J =85 Hz), 7.19 - 7.38 (11H, m).

10 [0268]

To a solution of [2-(dibenzylamino)-6,7-dihydro-5H-
cyclopenta([b]pyridin-7-yl]acetonitrile obtained in Reference
Example 33 in ethanol (14 mlL) were added Raney cobalt (10 g)
and 2M ammonia/ethanol solution (14 ml), and the mixture was

15 stirred under a hydrogen atmosphere at room temperature for 10
hr. The catalyst was filtered off through celite, and the
filtrate was concentrated under reduced pressure to give the
title compound. The obtained title compound was used for the
reaction of Reference Example 35 without purification.

20 H-NMR (CDCls) &: 1.51 - 1.75 (2H, m), 1.95 - 2.11 (1H, m),
2.24 - 2.40 (1H, m), 2.60 - 2.89 (4H, m), 2.97 - 3.12 (1H, m),
4.70 (2H, 4, J = 16.2 Hz), 4.88 (2H, d, J = 16.2 Hz), 6.22 (1H,
d, J =8.5Hz), 7.14 - 7.39 (11H, m), hidden (2H).

[0269]

25 Reference Example 35
N-{2-[2-{dibenzylamino) -6, 7-dihydro-5H-cyclopenta[b]pyridin-7-
yllethyllacetamide
[0270]
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[0266] s Reference Example 34
7-(2-aminoethyl)-N,N-dibenzyl-6,7-dihydro-5H-
cyclopenta[b]pyridin-2-amine [0267] ONH2 )N~ io [0268] To a solution of
[2-(dibenzylamino)-6,7-dihydro-5H- cyclopenta[b]pyridin-7-yl]acetonitrile
obtained in Reference Example 33 in ethanol (14 mL) were added Raney
10 g) and 2M ammaddia/ethanol solution (14 mL), and the mixture
3 tirred under a d@b?n atmosphere at room temperature for 10
hr. The catalyst was |Iter§p off through celite, and the filtrate was
dunderreduced pressure to give the title compound. The
obtained titl |com nd was used for the reaction of Reference Example
i i .20 1H-NMR (CDC13) 8: 1.51 - 1.75 (2H, m), 1.95 -

m), 46 (2H, d, J = 16.2 Hz) , 4.88 (2H, d, J = 16.2 Hz) , 6.22 (1H, d, J =
8.6047117.14 - 7.39 (11H, m), hidden (2H). [0269] 25 Reference Example
35 N- {2 [2- (dibenzytaroing)y 6N -dilgidserahl ey 0 pe htajiitpyhdin-7-

yll( ace anf%j]e 01:217 b]nliéo I1J1(e NJIL%%E[QZZ&] Reference Example 34

minoeth enzy 7 -dihydro-5H-
5cy¢¢@p@n@ffb]lpwmmr2 ‘eovirehoBEafedan RéRrEhte Exdighe Bamdngad 441 pL,

digsalyeddpitetrahydiofuran &8, paly; ddetiybaming (441d-mmol) were added,
and the mixture was stirred at room temperature for 15 min.

The reaction solution was diluted with saturated aqueous

sodium hydrogen carbonate solution, diluted with ethyl acetate,

10 washed with saturated brine, and dried over anhydrous sodium
sulfate. The solvent was evaporated under reduced pressure,
and the residue was purified by silica gel column
chromatography (ethyl acetate/hexane=30/70—70/30) to give the
title compound (0.91 g, total yield from Reference Example 33,

15 79%).

'H-NMR (CDCls) &: 1.60 - 1.91 (3H, m), 1.75 (3H, s), 2.24 -
2.37 (14, m), 2.62 - 2.85 (2H, m), 2.94 - 3.07 (1H, m), 3.12 -
3.28 (14, m), 3.40 - 3.56 (1H, m), 4.73 (2H, 4, J = 16.5 Hz),
4.85 (2H, 4, J = 16.5 Hz), 6.04 (1H, brs), 6.29% (1H, d, J =

20 8.5 Hz), 7.17 - 7.36 (11H, m).

[0272]
Reference Example 36

N-[2-(2-amino-6, 7-dihydro-5H-cyclopenta[blpyridin-7-

yl)ethyl]acetamide
25 [0273]
O
N
HoN._ N H
| ¥
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3.16 mmol) and acetic anhydride (298 L, 3.16 mmol) were added, and the
mixture was stirred at room temperature for 15 min. The reaction solution
was diluted with saturated agueous sodium hydrogen carbonate solution,
diluted with ethyl acetate, io washed with saturated brine, and dried over
anhydrous sodium sulfate. The solvent was evaporated under reduced
p {#é, and the residue was purified by silica gel column
chromato@taphy!ethipl bestaté Arexane<30/7d by 73/3HHo give the title
copppsnd, (0. pl; 9. tofal vield ron Referepee FXamPIe A3:madd %R mmol)
1H-NMR (CDC13) 6: 1.60 - 1.91 (3H, m), 1.75 (3H, s%, 2.24 - 2.371%H, m%i ~
2. SigSpIReTh L 8953 HAEN, (9232 « F38 HAL1R)IZ R0 Y3BE e

5 (M4 r)pApesi@H, 7 30=l6).544z), adB5I(2HHnd, The 1615 HZ)e 6:04 ($Hrred
D629 (1tarlodss 2ARSLAL L 136 (Lt S0k 027 2LREfRrG0CE ne
Example 36 "N-[2-(2-amino-6,7-dihydro-5H-cyclopenta[b]pyridin-7- 3{')
FRHARERATIIGE 25 [DZRITO0KE HEON Y0y 1) {9 (Go e concentrated
(N2 2- (Ribesaylamnue s -diydioebHwith ethyl acetate, and washed
cyclopen rdin-7- yl ' { o] :
d)iés%%ﬁ/esd%[ﬁg’:%ﬁg a%(i%y Z%Qm %5%%%%21 55?%88 |%%rr§n r%}%%g}g c%%\{(?rt?lon and

10 pSREBEIR20 g Iras atitied, wafd fid PixRerwaRsidFey sufgei am sulfate
hygregen-atiposphere at reeaptampesatutedor 26hecthe reatalyst wasgive
fil redtc_)Lf{, and the filtrggte( g\@%concentrg%? 71%r9qler reduced pressure,

difuted wit%eetﬁ?/fngggtate, and washed with saturated aqueous sodium

hydirdBeh ¢aPsanhaté solufidn-arid 26 satirated Brife. This wals driéd over- 40
anhygdrans sqa@ivm seilfete @ad the soleentwascavaperates wder rediicsm

sPESRUTC O OIVE _ 3 55 (1m, m) 4.28 (2H, brs) 6.31 (1H, d, J =
8.3 Hz) 7.28 (1H, d, J = 8.3 Hz) 7.66 (1H, brs).
[0275]
Reference Example 37

ethyl 9-(cyanomethyl)-8,9-dihydro-7H~

20 cyclopenta[c]lpyrazolo[l,5-alpyridine-l-carboxylate
[0276]

[0277]
To a solution of 6, 7-dihydro-5H-cyclopenta[c]lpyridin-7-

25 ylacetonitrile (1.77 g, 11.2 mmol) in acetonitrile (22 mL) was

added 1-(aminocoxy)-2,4-dinitrobenzene (5.00 g, 25.1 mmol), and

the mixture was stirred at 40°C for 16 hr. The solvent was

evaporated under reduced pressure. Half of the residue was

dissolved in dimethylformamide (22 mL), ethyl propiolate (681
30 ML, 6.72 mmol) and potassium carbonate (1.55 g, 11.2 mmol) were

added, and the mixture was stirred at room temperature for 3

hr. The reaction solution was diluted with water, and the
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the title compound (35.3 mg, yield 70). 1H-NMR (CDC13) 5: 1.71 - 1.94

(3H, m) 2.00 (3H, s) 2.25 - 2.40 (1H, m) 2.60 - 2.83 (2H, m) 2.94 - 3.07

(1H, m) 3.25 - 3.40 is (1H, m) 3.40 - 3.55 (1H, m) 4.28 (2H, brs) 6.31 (1H,
d,J= 8.3Hz)7.28 (1H, d, J = 8.3 Hz) 7.66 (1H, brs). [0275] Reference
Example 37 ethyl 9-(cyanomethyl)-8,9-dihydro-7H 20
CYEIBPEAtAERSy a2 btGlE s A By fidinE RER oAt 0276] CHZBCEN'N

Wit {8278y d0 asojution of §odidihydro-bit-ey cloptritagc]pytidin? - 25
ylageionigiled1.449. L mmpl)in acelonitrile,(22 mlb:ywas, added ; £ieq by

1-(aminooxy)-2,4-dinitrobenzene (5.00 g, 25.1 mmol), and the mixture
wasstrre @&t 4005 B 6 HOFHEPSSRRAY wied 'BVaporated under reduced
5 prasstse hadhkahthe Bsidusswaso dissolyeddn dimetbylfermanicen®2( 440
mr% ethyl propiolate (681 30 L, 6.72 mmol) and potassium carbonate
(1. % g, 11.2 mmol) were added, and the mixture was stirred at room
terApEVRUFETEES K ThetPeddibn Solufioh Wal difitedawith watér33ndtHe ™) .
132 paixture. was @xdraeted witbdiethylmthersTha)exteactovas2deed QWEr m) ,
ar&h;gciroy%s%%um%l%l}e, gng the sgl\@ntﬁ/gs e)vapgr?;pd( ypder o _ 5 5
reduced pressure. The residué was purified by silica gel colimh " ’
10chtematbgtaphy{etyl S Beettte/fexXdhe210/9D-+50756) t GRie tie fifle (1H/
campogngh(4ds mg). TH-N¥IR (@HC13) S: 1.40 (3H,t, J = 7.2 Hz), 2.20 -
Z?g (} ,m), 2.43-2.61(1H, m), 2.66 - 2.75 (1H, m), 2.80 - 2.91 (1H,
m), 2’61 - 3.04 (1H, m), 3.25 - 3.41 (1H, m), 4.34 (2H, q, J = 7.2 io H2),
4 Refexrsice Hxampb20G81H, d, J = 6.9 Hz), 8.39 (1H, s), 8.41 (1H,d,J =
6.8du2) [92(8anomethyl) -2-methyl-8, 9~dihydro-7H-

15 cyclopenta[clpyrazolo[l,5-alpyridine-1l-carboxylate
[0279]

[0280]
To a solution of 6,7-dihydro-5H~-cyclopenta[c]pyridin-7-

20 ylacetonitrile (90.0 mg, 0.569 mmol) in acetonitrile (1.0 mL)
was added 1-(aminooxy)-2,4-dinitrobenzene (113 mg, 0.567 mmol),
and the mixture was stirred at 40°C for 12 hr. The solvent was
evaporated under reduced pressure. The residue was dissolved
in dimethylformamide (1.0 mL), ethyl 2Z2-butynocate (80.0 puL,

25 0.686 mmol) and potassium carbonate (94.4 mg, 0.683 mmol) were
added, and the mixture was stirred at room temperature for 4
hr. The reaction solution was diluted with water, and the
mixture was extracted with ethyl acetate. The extract was
dried over anhydrous sodium sulfate, and the solvent was

30 evaporated under reduced pressure. The residue was purified by

silica gel column chromatography (ethyl
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Reference Example 38 ethyl 9-(cyanomethyl)-2-methyl-B,9-dihydro-7H 15
cyclopentalc]pyrazolo[1,5-a]pyridine-l-carboxylate [0279] CO2P CN N N
[0280] To a solution of 6,7-dihydro-SH-cyclopenta[c]pyridin-7- 20
ylacetonitrile (90.0 mg, 0.569 mmol) in acetonitrile (1.0 mL) was added
1-( amlnooxg) -2,4- d|n|trobenzeneé113 mg, 0.567 mmol), and the mixture

WASSiR RS SR AR T 1S e AHE Soeshtdn X EDSpbrattd GREBPTEGudSE -2

pressuye eTHeIesldue was dissolved in dimethylformamide (1.0 mL),

eﬁly'ﬁqﬁut(w% (0. 01'L4§ A%SQWHOQ and, pﬁgss'gwgado%@t@ @2 m

, 0.683 mmo were and the mixture was stlrre at
te &gmtu?e RS 4Hr. T‘He réaZﬁon sotdffort Was Biutéd Witk wa’tgg & thd’
smidafe wad. 8stracted with dthybacetategTheé extraét Wwas, dfieddovers - 56 (1H,
anhydrgus,sadiym sulfate, gnd the )sol\ge@tlwgﬁo gvaparated upgder
reduced pressure. The residue was purlfled by silica gel column
chiphtdigraphy {etiyi o33 atliate/hexareta: %]/%esz/%m%ﬁ%]the title
caapouand/(od=x2nmg, yleld 32%). 1H-NMR (CDC13) S: 1.42 (3H,t,J=7.2
H%Z%glingd—l 2.42 - 2.66 (5H, m), 2.76 - 2.86 (1H, m), 2.90 -
i 53.20 - 3:})6(1H m), 4.36 (2H, q, J = 7.2 Hz), 4.44 - 4.56
10(1RL SR B84 T2 P 152 6E8THZ) 81 8%YaH, d, J = 6.8 Hz), melting point:
136:1 4406 &ecrystallizeds fross ethyl acesatethexane} MS (ESI+): 284

(+ o glemental analysis; f 6H1 7N30Z2 Calculated (%): C, 67.83;
%o?};‘j]nf f ?z%ﬁ (%)" 0(56%7} GEHHNe? 0%1 N, 14.86. [0281]

Reference Example 39
15 ethyl 9-{cyanomethyl)-2-ethyl-8,9-dihydro-T7H-
cyclopenta[c]pyrazolo[l,5-alpyridine-l-carboxylate

[0282]

[0283]

20 To a solution of 6, 7-dihydro-5H-cyclopenta{c]pyridin-7-
ylacetonitrile (1.77 g, 11.2 mmol) in acetonitrile (22 mL) was
added 1-{(aminooxy)-2,4-dinitrobenzene (5.00 g, 25.1 mmol), and
the mixture was stirred at 40°C for 16 hr. The solvent was
evaporated under reduced pressure. Half of the residue was

25 dissolved in dimethylformamide (22 mL), ethyl Z2-pentynoate
(886 pL, 6.72 mmol) and potassium carbonate (1.55 g, 11.2 mmol)
were added, and the mixture was stirred at room temperature
for 16 hr. The reaction solution was diluted with water, and
the mixture was extracted with diethyl ether. The extract was

30 dried over anhydrous sodium sulfate, and the solvent was
evaporated under reduced pressure. The residue was purified by

silica gel column chromatography (ethyl
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Reference Example 39 1,5 ethyl 9-(cyanomethyl)-2-ethyl-8,9-dihydro-7H-
cyclopentalc]pyrazolo[1,S-a]pyridine-I-carboxylate [0282] ca2EtcN /N, N
[0283] 20 To a solution of 6,7-dihydro-SH-cyclopenta[c]pyridin-7-
ylacetonitrile (1.77 g, 11.2 mmol) in acetonitrile (22 mL) was added
1-(aminooxy)-2,4-dinitrobenzene (5.00 g, 25.1 mmol), and the mixture
WAS ! BEAOESTON 26 1A OTHRD Sofri s t&Fapordid TSP RetUSed ™) -
pressiMR. Haltof the:residde vsas 25, disselvedtiridimethyiforad@mide (22=
mk) cethy] 2-pentynoate; (886, G,y2 mmel) angl, patagsiumygarbonate. 2. g4
(2.55 g, 11.2 mmol) were added, and the mixture was sti_rrgd4at room, ., _
tefplrdtire 4of 46 he Tiie FeHetiBh sofufidn tas dlutdd with watét, and
sthe.Bixtyteiwas extragted 2th diethyether. Fhe extraét was 38 driéd over
anhygyoyssodjumy sulfate, and the splverkwag, eyapogated;under
reduced pressure. The residue was purified by silica gel column
chkBA%bgraphy (ethyl 134 acetate/hexane=5/95-*40/60) to give the title
caxapeusdd®ddxmeg)1dHOIMR (CDC13) S: 1.33 (3H,t, J =7.4 Hz), 1.41
(BH..t, d = 7.2 Hz), 2.18 - 2.29,(1H 0+,2.63 (2H, m), 2.75-2.84
(15%*??{'}, 29.8§§- nglg“?fﬁf’ ﬁ%’, 3%0%%%}%3,5%:??4 Hz), 3.19 - 3.34 (1H, m),
104, 389PPRY LR ECH DYR2TO4 AL 2753 PV IR BERHRCHY 52L8.9 H2),
8.3d48kh d, J = 6.9 Hz). [0284] Reference Example 40 ethyl
9-(2-amipqethyl)-8,9-dihydro-7H io
cycl Qt'g? Rllﬂ[Ql,5-a]pyridine-l-carboxylate [0285] CO2Et NN\

[0286]
Ethyl 9-(cyanomethyl) -8, 9-dihydro-7H-
15 cyclopental[clpyrazolo[l,5-alpyridine-l-carboxylate (150 mg,
0.557 mmol) and Raney cobalt (1.5 g) were suspended in 2M

ammonia/ethanol solution (28 mlL), and the mixture was stirred

20

25

30

under a hydrogen atmosphere at room temperature for 12 hr. The
catalyst was filtered off through celite, and the filtrate was
concentrated under reduced pressure to give the title compound
(150 mg, yield 99%).

IH-NMR (CDGl;) &: 1.33 - 1.55 (4H, m), 1.71 - 1.93 (1H, m),
2.01 - 2.37 (2H, m), 2.75 - 3.56 (4H, m), 4.14 - 4.37 (3H, m),
6.84 (l1H, d, J = 6.9 Hz), 8.32 - 8.39 (2H, m), hidden (2H),

MS (ESI+): 274 (M+H).

[0287]

Reference Example 41
2-(8,9~dihydro-7H-cyclopenta[clpyrazolo{l, 5-alpyridin-9-
yl)ethanamine hydrochloride

[0288]
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[0286] Ethyl 9-(cyanomethyl)-8,9-dihydro-7H 15
cyclopentalc]pyrazolo[1,5-a]pyridine-l-carboxylate (150 mg, 0.557 mmol)
and Raney cobalt (1.5 g) were suspended in 2M ammonia/ethanol
solution (28 mL), and the mixture was stirred under a hydrogen
atmaosphere temperature for 12 hr. The catalyst was filtered off

tméug celitg, an'?i Re filtrate was 20 concentrated under reduced

jve the title compound (150 mg, yield 99%). 1H-NMR
(CD 13)| 3RyL.55 (4H, m), 1.71 - 1.93 (1H, m), 2.01 - 2.37 (2H, m),
2.75 3756 4H m), 4.14 - 4.37 (3H, m), 6.84 (1H, d, J = 6.9 Hz), 8.32 -
8. B¥BH m), hidden (2H), 25 MS (ESI+): 274 (M+H). [0287] Reference
Examplemmzctagsaddfych"dﬂzﬂi ¢9y‘cd®r)emian[azﬁitjmaﬂzb+(8[,15954thpyr:itdcrr!BH~

yRgID [@38%?8?9?13%% @klﬁ?zl% 1 NHZsNHE! (RZ8AA

mlxture of eth minoethyl) dihydro-7H-

5 cytidBéntE ey ra2ola, @Hﬁ?ﬁ&ﬂ‘%@ﬁa?ﬁd@léﬁe o5 ¥Ag, ToZss at

15

20

25

30

mmoBdnsb2Vii aydrochiaec asid £4 1k} st edraichted fordskhrearnd

concentrate r regsuke o give t ompound (91.1
o 00 L T AN O 4 5180 137 (141 m). 1.98.-

2 MR, (MFTPANDL2GGD @H 1m§02:08L- 3726 YHH Ty, 3.638. 3.7 i#H (18-
mp) 6.98. GtH-d2Je2 33 iz)nY,22 (B, d, 3.2d.1417),18.343.841-(1H 78) (11,

105 6]g4 (I 5,71 Hzgr hidden (3H), MS,(ESEY: 292 (M£H). 1[0290] ¢ 34 -
o REterence Exampl

8.41 (iH, m), 8. 64 (14, d, J = 7.1 Hz), hidden (3H),

MS (ESI+): 202 (MtH).

[0290]
>Reference Example 42

ethyl 9-(2-aminocethyl)-2-methyl-8, 9-dihydro-T7H-
cyclopentaic]lpyrazolo{l,5-alpyridine-l-carboxylate

[0291]
CO,Et

[0292]

Ethyl 9-{(cyanomethyl)-2-methyl-8, 9-dihydro-7H-
cyclopenta([c]pyrazolo{l,5-ajpyridine-l-carboxylate (145 mg,
0.512 mmol) and Raney cobalt (1.5 g) were suspended in 2M
ammonia/methanol solution (50 mlL), and the mixture was stirred
under a hydrogen atmosphere at room temperature for 14 hr. The
catalyst was filtered off through celite, and the filtrate was
concentrated under reduced pressure to give the title compound
(145 mg, yield 99%).

H-NMR (CDCls3) &: 1.41 (3H, t, J = 7.0 Hz), 1.63 - 2.41 (6H, m),
2.63 (38, s), 2.80 - 3.11 (2H, m), 4.14 - 4.42 (3H, m), 6.78
(1H, d, J = 6.6 Hz), 8.23 (1H, d, J = 6.6Hz), hidden (2H),
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1s ethyl 9-(2-aminoethyl)-2-methyl-B,9-dihydro-7H-
cyclopentalc]pyrazolo[1,5-a]pyridine-1-carboxylate [0291]t C(-)21 NH2

N [0292] 20 Ethyl 9-(cyanomethyl)-2-methyl-8,9-dihydro-7H-
cyclopentalc]pyrazolo[1,5-a]pyridine-l-carboxylate (145 mg, 0.512 mmol)
and Raney cobalt (1.5 g) were suspended in 2M ammonia/methanol
sdﬁtidﬁ?gﬂ))mﬂ%ndkﬂg Jmixture was stirred under a hydrogen
atfozgsiere at room temperature for 14 hr. The 25 catalyst was filtered off
th@%qgggge,ﬁ%mg fijtyate was concentrated under reduced pressure
to give the title compound (145 mg, yield 99%). 1H-NMR (CDC13) 8: 1.41
(3H; t2ame Py HA, 1765 D dx e (6l sl 263 R WYy 2359311 2H, m),
54.34p A 421 (BH 7)) 6t83 38, dyd =618 bz)38.23 (1H, d, J = 6.6Hz),
354( H), 136 MS (ESI+): 288 (M+H). [0293] Reference Example 43
-methyl-8,9-dihydro-7H-cyclopenta[c]pyrazolo[1,5- s
ridin-9-yl)ethanamine hydrochloride [0294] N/ 1 NH2 N HCI [0295] A
mixture, of ethyl 9-(eninoethyl)-2-methyl-8,9-dihydro- 10

TH- c]pyrazolo[1,5-a]pyridine-l-carboxylate (140 mg, 0.487

[ ydrochloric acid (5 mL) was stirred at 100C for 2 days,

ted difdkr reduced pressure to give the title compound. The
obgass] title compound was used

A mixture of ethyl 9-(2-aminoethyl)-2-methyl-8,9-dihydro-

10 TH-cyclopentalclpyrazolo[l,5-aljpyridine-l-carboxylate (140 mg,
0.487 mmol) in 12M hydrochloric acid (5 mL) was stirred at
100°C for 2 days, and concentrated under reduced pressure to
give the title compound. The obtained title compound was used
for the reaction of Example 18 without purification.

15 'H-NMR (METHANOL-d,) &: 1.77 - 1.95 (1H, m), 2.00 - 2.12 (1H,
m), 2.29 - 2.57 (2H, m), 2.61 (3H, s), 2.98 - 3.27 (4H, m),
3.61 - 3.74 (1H, m), 7.27 (1H, d, J = 6.9 Hz), 8.56 (1H, d, J
= 6.9 Hz), hidden (4H),

.MS (ESI+): 216 (M+H).

20 [0296]

Reference Example 44

ethyl 9- (2-aminoethyl)-2-ethyl-8, 9-dihydro-TH-

cyclopenta[clpyrazolo[l,5-alpyridine-l1-carboxylate
[0297]

CO,Et

25
[0298]
Ethyl 9-(cyanomethyl)-2-ethyl-8,9-dihydro-7H~
cyclopenta[clpyrazolo[l,5-alpyridine-l-carboxylate (80.0 mg,
0.269 mmol) and Raney cobalt (800 mg) were suspended in 2M
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for the reaction of Example 18 without purification. 15 1H-NMR
(METHANOL-d9) S: 1.77 - 1.95 (1H, m), 2.00 - 2.12 (1H, m), 2.29 - 2.57
(2H, m), 2.61 (3H, s), 2.98 - 3.27 (4H, m), 3.61 - 3.74 (1H, m), 7.27 (1H,
d, J=6.9 Hz), 8.56 (1H, d, J = 6.9 Hz), hidden (4H), MS (ESI+): 216
(M+H). 20 [0296] Reference Example 44 et% . .
9%?ﬂﬂﬂﬁﬁﬁﬁﬁ§ﬁ9§%nﬁﬁﬁgﬁiﬂﬂnkﬁ _?Hl, a the mixture was stirred
cyctoieenta[bjpyrageto| 4 {Fadpyedineal-carsoxyiater§0297F € G2Et 41hMH2 The
NCgltgﬁy['gg%ia]gqyi@é@@meMBg@%tWéﬁ%@'hﬂng'gl'He' filtrate was
cyclopenta[c]pyrazolo[l,5-a<]%yr|dme-l-carboxylate 80.0. mg, . Q.269 mmo%
AP Ry E66It BB MEI W sREFERNED ih 2 § 7 RS
ssolation (23,mi)eard thesmixture was stirred under a hydrogen
atmospher opm te ature r. T catalyst jltered o
th%ugﬁgceﬁ%ggj gﬁ%r?ﬁe ??[%ge W%'s];%oi?ght@teéd j?frfétlllyer |r\Ie\:fc?;isfc%eoIel ﬁrs(ja's.sﬁu) re
to'give theditROcdribodid % (84.0 iy, MeltPToo®)y. 1H-MNVR éc%%l(é)"s: m
1.29271.464(744, i 1.60f ; 1680 1K HD),d 1.97 = 39 @H, M}, 2B5418,16, J
(6H, 14 - 4.26.(1H, 4.27 - 4.42 (2H, m), 6.77 (1H, d, J = 6.9 Hz),
8.25%%1%2 1 P%%%—Inz),( %ll'gden (2H). io [0299] Reference Example 45
10mé&f3ASHfluoro-2-methyl-3-nitrobenzoate [0300] OzN T O

Reference Example 45

methyl 5-fluoro-2-methyl-3-nitrobenzoate
[0300]

0
O,N

~

O

15 [0301]
To a solution of 5-fluoro-2-methylbenzoic acid (5.00 g,

32.4 mmol) in concentrated sulfuric acid (40 mL) was added a
mixture of fuming nitric acid (1.61 mL) and concentrated
sulfuric acid (7.5 ml) at -10°C, and the mixture was stirred

20 for 1 hr. The reaction sclution was poured into ice-cold water,
and the mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, and dried over anhydrous
sodium sulfate. The solvent was evaporated under reduced
pressure. This was dissolved in methanol (80 mL), concentrated

25 hydrochloric acid (1.2 mlL) was added, and the mixture was
heated under reflux for 36 hr. The solvent was evaporated
under reduced pressure, and the residue was diluted with ethyl
acetate, and washed with saturated aqueous sodium hydrogen
carbonate solution and saturated brine. This was dried over

30 anhydrous sodium sulfate and the solvent was evaporated under

reduced pressure to give the title compound (3.20 g, yield
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F 1s[0301] To a solution of 5-fluoro-2-methylbenzoic acid (5.00 g, 32.4
mmol) in concentrated sulfuric acid (40 mL) was added a mixture of
fuming nitric acid (1.61 mL) and concentrated sulfuric acid (7.5 mL) at
-10C, and the mixture was stirred 20 for 1 hr. The reaction solution was
po4urgd into ice-cold water, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine, and dried over
arydioris(Godium Sultate S TheHsolvent vaBSevaporated dndér féduced, J =
pressurey thigwas-fissolved injgpetianok(80 ml), cencentrated 25
hydrochloric acid (1.2 mL) was added, and the mixture was heated under
refidR 984 36 hr. The solvent was evaporated under reduced pressure, and
sth@eésichrewasxditutbel vAth ethyl acetate, and washed with saturated.
aquequs sqdium. hydrogen,, carbopais, selution,apd saturated brine. This
was dried over 30 anhydrous sodium sulfate and the solvent was
evh?ﬁ)?aﬂed under reduced pressure to give the title compound (3.20 g,
yield 138 46%).0LH-NMR (CDC13) S: 2.59 (3H, s), 3.95 (3H, s), 7.61
(1 ,ﬂd, Jzx 7.3|B.0Hz), 7.75 (1H, dd, J = 8.2, 3.0 Hz). [0302] s
Reférengé€ Bxampley6 methyl 3-amino-5-fluoro-2-methylbenzoate [0303]
0 H2N\DO [0304] 10 To a solution of methyl
5-fluoro-2-fiéthyl-3-nitrobenzoate (3.20 g, 15.0 mmol) in methanol (150
mL) was agded palladium- carbon powder (320 mg), and the mixture was

stirred under a
[0304]

10 To a solution of methyl 5-flucro-Z2-methyl-3-nitrobenzoate
(3.20 g, 15.0 mmol) in methanol (150 mL) was added palladium-
carbon powder (320 mg), and the mixture was stirred under a
hydrogen atmosphere at room temperature for 4 hr. The catalyst
was filtered off, and the filtrate was concentrated under

15 reduced pressure to give the title compound (1.47 g, yield

'H-NMR (CDCls) &: 2.30 (3H, s), 3.84 (2H, brs), 3.88 (3H, s),
6.52 (1H, dd, J = 9.8, 2.8 Hz), 6.91 (1H, dd, J-= 9.1, 2.8 Hz),
MS (ESI+): 184 (M+H).
20 [0305]
Reference Example 47
methyl 3-amino-6-bromo-5-fluoro-2-methylbenzoate
[0306]
O

-~

N
H, 0

Br

25 [0307]
To a solution of methyl 3-amino-5-fluoro-2-methylbenzoate

(1.37 g, 7.48 mmol) in acetonitrile (57 mL) was added N-
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hydrogen atmosphere at room temperature for 4 hr. The catalyst was
filtered off, and the filtrate was concentrated under 15 reduced pressure to
give the title compound (1.47 g, yield 540). 1H-NMR (CDC13) S: 2.30
(3H, s), 3.84 (2H, brs), 3.88 (3H, s), 6.52 (1H, dd, J =9.8, 2.8 Hz), 6.91
(AH,.dd. J=9.1,2.8 Hz QES +). 184 (M+H). 20 [0305] Reference
T R e Bromme b -2 st nsogs (9308
HIND mgftprgmcﬁqrm%dsémo% @p:meﬂ?m reaction solution was
3-aptikera-flnosa-Ararthylhenzeate, {3 s30: 8¢ 7 .48dmal) reacetenitride (57
mL) was.added N 139 bromosuccinimide (1.0 5.66 mmql) under
T N e s e o B S ot Bolutor
swas ejoricefiteateneaidéP fedBiecd0pressuge vantithe residue was ynified 33 g,
byysiliga ged gplumn chromatography (ethyl 5

acgetate/hexane=1

6895) R-

0/90-),30/70) to give the title compound (1.33 g, yield
(R 12y & 2(GH (3P 15)3 3583 (30, 1353, 95- G, &F

r S) .

6.49 {PH(H J 49.9 HzP MSIHSI+): 262 (M+H). io [0308] Reference
Examples4B,mesiyl Srprgmo-6-fluoro-IH-indazole-4-carboxylate [0309] N,

15

20

25

30

Reference Example 48

methyl 5-bromo-6-flucro-l1H-indazole-4-carboxylate

[03089]
N= 0]
HN o
Br
F
[0310]

To a solution of methyl 3-amino-6-bromo-5-fluoro-2-

methylbenzoate (1.33 g, 5.09 mmol) in acetic acid (25 mL)

heated to 50°C was added a solution of sodium nitrite (369 mg,

5.34 mmol) in water (1 mL),

and the mixture was stirred for

1.5 hr and concentrated under reduced pressure. The residue

was diluted with ethyl acetate, washed with saturated aqueous

sodium hydrogen carbonate solution and saturated brine, and

dried over anhydrous sodium sulfate. The solvent was

evaporated under reduced pressure, and the residue was

purified by silica gel column chromatography (ethyl

acetate/hexane=5/95-»40/60)
yield 52%).

'H-NMR (CDCl;) &: 4.08 (3H,
(1H, s), 10.36 (1H, brs),

to give the title compound (700 mg,

s), 7.39 (1H, d, J = 7.7 Hz), 8.23

melting point: 169 - 171°C (recrystallized from ethyl

acetate/hexane),
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F 15 [0310] To a solution of methyl 3-amino-6-bromo-5-fluoro-2-
methylbenzoate (1.33 g, 5.09 mmol) in acetic acid (25 mL) heated to 50C
was added a solution of sodium nitrite (369 mg, 5.34 mmol) in water (1
mL), and the mixture was stirred for 20 1.5 hr and concentrated under
reduced pressure. The residue was diluted with ethyl acetate, washed
wi%gs %usﬁa*t'éd a%?&’ecﬁg gddium hydrogen carbonate solution and
satdenedtirinenrandsdaedioveCaniirdis Sodila® sulfate. The solvent
was evaporated ynder redyced prgssprasang the residue was 25 purified
by silica gel column chromatography. (ethy| acetate/hexane=5/95->40/60)
to GivEthd titie Compound (700 Zr?’iér,yyigld 2%0 " 1H-NMR (CDC13) 6: 4.08
5(3H03}17.39 (1H, d, J = 7.7 Hz), 8.23 (1H, s), 10.36 (1H, brs), 30 melting
poiat; 69, d 7L frectysiallized from ethyl acetate/hexane), 140 MS
(ESI+E\¥273 (M+H), elemental analysis: for COH6N202FBr.0.5H20

CAIEhRtEd OBy BO38 2 1979 A9 TN 833 FodhdTey e, 53T PR Y A8°
N, @9B25 [0311] Reference Example 49 methyl
5-bromo-6-fluoro-2-methyl-2H-indazole-4-carboxylate [0312] N O- N o Br
F tq,[0313] Ta.a solution of methyl 5-bromo-6-fluoro-IH-indazole-4-
carboxyjate (90 mg, 2.56 mmol) in ethyl acetate (26 mL) was added
trifd opitin) tetrafluoroborate (569 mg, 3.85 mmol)

Br
F
10 [0313]

To a solution of methyl 5-bromo-6-fluoro-1H-indazole-4-
carboxylate (700 mg, 2.56 mmol) in ethyl acetate (26 mlL) was
added trimethyloxonium tetrafluoroborate (569 mg, 3.85 mmol)
at room temperature, and the mixture was stirred for 2.5 hr.

15 The reaction solution was diluted with saturated aqueous
sodium hydrogen carbonate solution, and the mixture was

extracted with ethyl acetate. The extract was washed with

20

25

30

saturated brine, and dried over anhydrous sodium sulfate. The
solvent was evaporated under reduced pressure, and the residue
was purified by silica gel column chromatography (ethyl
acetate/hexane=10/90—350/50) to give the title compound (570 mg,
yield 78%).

'H-NMR (CDCls) &: 4.03 (3H, s), 4.21 (3H, s), 7.52 (1H, dd, J =
8.8, 0.8 Hz), 8.14 (1H, s),

melting point: 146 - 147°C (recrystallized from ethyl
acetate/hexane),

MS (ESI+): 287 (M+H),

elemental analysis: for C;oHgN;O2FBr

Calculated (%): C, 41.84; H, 2.81; N, 9.76

Found (%): C, 41.78; H, 2.79%; N, 9.80.
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5

at room temperature, and the mixture was stirred for 2.5 hr. 15 The
reaction solution was diluted with saturated aqueous sodium hydrogen
carbonate solution, and the mixture was extracted with ethyl acetate. The
extract was washed with saturated brine, and dried over anhydrous
sodium sulfate. The solvent was evaporated under reduced pressure, and
thE%tdue 20 was purified by silica gel column chromatography (ethyl
acdetatefies@ne=ry96--H50/50) to give the title compound (570 mg, yield
782) nIii-BIMRGRC 3) G403 (R nskyA-21cidibreh 7152HIH -gd; =
8.8, 0.8 Hz), 8,14 (1H, s), 25 melting point: 146 - 147C (recrystallized from
RGP S AT SER B VIS (RETR DS QM+ H), clemental analysis: for
CLO3IBN202FBr Calculated (%): C, 41.84; H, 2.81; N, 9.76 30 Found
(%): C, 41.78; H, 2.79; N, 9.80. 141 [0314] Reference Example 50 methyl
-5-[@E)-3-methoxy-3-oxoprop-I-en-1-yl]-2-

mg, 0.175 mmol)|| triphenylphosphine (91.8 mg, 0.350 mmol), potassium
carborfate (266 ), 1.93 mmol) and methyl acrylate (314 L, 3.50 mmol) in
N,postrepthylformamide (8.8 mL) was stirred with heating at 100C for 1
hr. The f%@cé@s’%e%%ﬁ Qn yvag, dilytad wigh sthyl acstale. washednyith,

water and is saturated brine, and dried over anhydrous sodium sultate.
TH&dazole-4-carboxylate (503 mg, 1.75 mmol), palladium acetate

10 (39.3 mg, 0.175 mmol), triphenylphosphine (91.8 mg, 0.350

15

20

25

30

mmol), potassium carbonate (266 mg, 1.93 mmol) and methyl
acrylate (314 pL, 3.50 mmol) in N,N-dimethylformamide (8.8 mL)
was stirred with heating at 100°C for 1 hr. The reaction
solution was diluted with ethyl acetate, washed with water and
saturated brine, and dried over anhydrous sodium sulfate. The
solvent was evaporated under reduced pressure, and the residue
was purified by silica gel column chromatography (ethyl
acetate/hexane=10/90—60/40) to give the title compound (452 mg,
yield 88%).

'H-NMR (CDCls) &: 3.83 (3H, s), 4.02 (3H, s), 4.23 (3H, s),
6.50 (lH, dd, J = 16.2, 2.7 Hz), 7.53 (1H, 4, J = 11.5 Hz),
8.19 (1H, d, J = 16.2 Hz), 8.23 (1H, s),

melting point: 130 - 132°C (recrystallized from ethyl
acetate/hexane),

MS (ESI+): 293 (M+H),

elemental analysis: for Ci4Hi3N,O4F

Calculated (%): C, 57.53; H, 4.48; N, 9.5¢%

Found (%): C, 57.51; H, 4.40; N, 9.60.

[0317]

Reference Example 51

methyl 6-fluoro-5-(3-methoxy-3-oxopropyl)-2-methyl-2H-
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solvent was evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (ethyl
acetate/hexane=10/90-),60/40) to give the title compound (452 mg, yield
88%). 20 1H-NMR (CDC13) S: 3.83 (3H, s), 4.02 (3H, s), 4.23 (3H, s),
6.50 (1H,dd, J = 16.2 2.7 Hz), 7.53 (1H,d, J = 11.5 Hz), 8.19 (1H,d, J =
163 22)1862\% (i?—f 5(3 %&%ﬁg point: 130 - 132C (recrystallized from ethyl
acE3te$hexane), 25 MS (ESI+): 293 (M+H), elemental analysis: for
CHH13N204F Calculated (%): C, 57.53; H, 4.48; N, 9.59 Found (%): C,
57.B1H, 4.4D; N, 9.60. [0317] 30 Reference Example 51 methyl
0rgk5-(3xmethoxy-3-oxopropyl)-2-methyl-2H- 142

carlﬁxylate [0318] N'p N O, FO [0319] s To a solution of
©):3-methoxy-3-
oxoprop-1-en-1-ylJt2-methyl-2H-indazole-4-carboxylate (430 mg, 21.47
mmol) in THE/mefAanol (5 mL/5 mL) was added palladium- carbon
poldars@B6 mg), and the mixture was stirred under a hydrogen
satmosphesg af room {eRIPIAIIES IR 1% bEs Thedoscatalyst wag diteeed off

and the filtrate was concentrated under reduced pressure to give the title
COTRPBERE (A0 MY, Yyibld P96 A MR (e T e £3F SFBO*Y2 L (24430 ™9+
mp 1B.32 13dB) (2H, THF/hé8n@td1s)( %.00 (3Hyis), ¥a20 {3He$) pd itk (likdm—

d’c;afbé%lgoé'ucﬂ@’ ?8%“&&"; SQnd the mixture was stirred under a

hydrogen atmosphere at room temperature for 18 hr. The

10 catalyst was filtered off, and the filtrate was concentrated
under reduced pressure to give the title compound (407 mg,
yield 94%).

'H-NMR (CDCl3) &: 2.60 - 2.72 (2H, m), 3.32 - 3.43 (2H, m),

3.69 (3H, s), 4.00 (3H, s), 4.20 (3H, s), 7.48 (1H, d, J =
15 10.4 Hz), 8.17 (1H, s),

MS (ESI+): 294 (M+H).

[0320]

Reference Example 52

5-fluoro-2-methyl-6, 7-dihydrocyclopentale] indazol-8 (2H) ~one
20 [0321]

[0322]
To a solution of methyl 6-fluoro-5-(3-methoxy-3-
oxopropyl)-2-methyl-2H-indazole-4-carboxylate (407 mg, 1.38
25 mmol) in tetrahydrofuran (14 mL) was added a solution of
sodium methoxide (28%, 533 mg, 2.76 mmol) in methanol, and the

mixture was stirred at 60°C for 1 hr. The reaction solution
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MS (ESI+): 294 (M+H). [0320] Reference Example 52
5-fluoro-2-methyl-6,7-dihydrocyclopentale]indazol-8(2H)-one 20 [0321] N
N W~O F [0322] To a solution of methyl 6-fluoro-5-(3-methoxy-3-
oxopropyl)-2-methyl-2H-indazole-4-carboxylate (407 mg, 1.38 25 mmol)

in_tetrahydrofuran.(14 mL) yas added a.solutign of sodium methoxide
o g B e
6RO 1HY. THe Féactitis sefififsh P48 WS cBhtERTatEd Iothryhedsuades
aqueruissalurie acid sohior 414 16h) vwes.addedvanditiremiturennasthy 1
heategaucrﬁladegn ergguxfcl)r g Olhrw i'l'tt%e re%%tgr% esglution was dgg&ed V\hth eth(r%/l

i
ace r a aqueoyus droge
acetate, néutrallze(?Wlt saturated aqueous soglumLhderogen C%II‘BO ate

ssofafiberane eataditenwithrsthgkaseriied Thet exeidet wassiradited Witk
Saéblﬁﬁ@@tbﬁiﬁ%a aa%w&mmrgaﬁbydw g@_@'w;] %ﬁtlﬁtgrm@ %Qlijfggt(i o
was evaporated ynder reduced pressure to give the title compoun
e S R0s P TR A EDC 1B SO o S SO phcer
3.2892¢Ednpres2 X8 H; &) g 786 (hie, ti Ule Gcens) 83544 M 1wy, nyeltihg
paigk 190 - 192C (recrystallized from ethyl acetate), MS (ESI+): 205
(I\/J+¥, elemental analysis: for C11H9N20F.O.1H20 15 Calculated (%): C,
106ARPNR AAEN) 1358 - FBuhdHoo): ¢ %63 o4; U BEDa: |t 13203 - [p328fH, ™).
Réfe?énd8texarhplg 58 (1H, d, J = 9.6 Hz), 8.35 (1H, s),

(5qluqrosg- 8&@_{%36’fggihydfggy@Iommq%€%|é%(2ﬁ%n?%thyl acetate),

VIGENEIRCEONTS s,
elemental analysis: for C;;HgN,OFe0.1H,0
15 Calculated (%): C, 64.13; H, 4.49; N, 13.59
Found (%): C, 63.91; H, 4.21; N, 13.40.
[0323]
Reference Example 53
(5-fluoro-2-methyl-6, 7-dihydrocyclopentale]lindazol-8 (2H) -

20 ylidene)acetonitrile

[0324]
N CN
N | |

[0325]
To a suspension of 60% sodium hydride (59.0 mg, 1.48

25 mmol) in tetrahydrofuran (8 ml) was added diethyl
cyanomethylphosphonate (260 ulL, 1.60 mmol) at room temperature,
and the mixture was stirred for 15 min. A suspension of 5-
fluoro-2-methyl-6, 7-dihydrocyclopentale]indazol-8 (2H) -one (252
mg, 1.23 mmol) in tetrahydrofuran (4 mL) was added thereto,

30 and the mixture was stirred at room temperature for 4 hr.

Saturated aqueous ammonium chloride solution was added to the
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[0324] CN N F [0325] To a suspension of 60% sodium hydride (59.0 mg,
1.48 25 mmol) in tetrahydrofuran (8 mL) was added diethyl
cyanomethylphosphonate (260 L, 1.60 mmol) at room temperature, and
the mixture was stirred for 15 min. A suspension of 5-

flupre-2-methyl-f,£3diRydiocydlppenialelipdazol-8(2h):Qne (297 Mg, 123

mmol) in tetrahydrofuran (4 mL) was added thereto, 30 and the mixture

WaS ShrERy al' Aiptemer s FforathrS a8 iR 5860 Rigsou SR fbHRGe ver
chiorige sehsticn das asdethtosthe Thé4 seaction selutiona podatheimixidse

W%jegﬁ%%d pithethyl acgfate B’%%%%%% V%‘}J%M% andgatrated: b&‘{‘@%
and dried over anhydrous sodium sulfate. The solvent was evaporate
suritieks pedGeed pre8sird-oTHe Bhthlfed éf/stalolereifasidd With syield

diisoprapyl ether to give the title compound (178 mg, yield 640). 1H-NMR
(CDC13) 6: 3.22 (4H, s), 4.25 (3H, s), 5.58 (le, s), 739 (1H,d, J = 9.
sz{, é\%% (gL(f-lP,cs%fnge1tir%g%p%ir‘it:}ﬂgS % 25%(32 reE:3r§/!)$taﬁﬁZed(r> frl%em (ilc{)’ )
teffaBydrdfirad), MSS(BSB+H228 @vi¢#) (Etemehtal analysis: for

Cl3H1oNB3R0:1HH20; kplculatoe(%)yCr $8: L1 iy 4t 4 18.49 Found
(%ge C, %8.%?; f' 4.35; N, 18.36. 15 [0326] Reference Example 54

10 (5-fu0rS- -%éJtﬁ?/?-)G’,7-dihydrocyclopenta[e]indazol-8(2H)-
yliMénéFsthbnamitfe [0827], N NH2 20 F

elemental analysis: for Cy3HigN3F«0.1H,0
Calculated (%): C, 68.71; H, 4.44; N, 18.49
Found (%): C, 68.46; H, 4.35; N, 18.36.
15 [0326]
Reference Example 54
2-(5-fluorc-2-methyl-6, 7-dihydrocyclopentale]indazol-8 (2H) -
ylidene)ethanamine

[0327]

\ -

, NH
N l g

20 F
[0328]

To a solution of (5-fluoro-2-methyl-6,7-

dihydrocyclopentale]indazol~-8 (2H) -ylidene)acetonitrile (156 mg,

0.686 mmol) in tetrahydrofuran/methanol (5 mL/5 mL) were added
25 Raney cobalt (1.5 g) and 2M ammonia/methancl solution (2 mL),
and the mixture was stirred under a hydrogen atmosphere at
room temperature for 4 hr. The catalyst was filtered off
through celite, and the filtrate was concentrated under
reduced pressure to give the title compound (157 mg, yield
30 99%).
'"H-NMR (CDCls) &: 2.75 - 2.93 (2H, m), 3.01 - 3.15 (2H, m),
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[0328] To a solution of (5-fluoro-2-methyl-6,7-
dihydrocyclopentale]indazol-8(2H)-ylidene)acetonitrile (156 mg, 0.686
mmol) in tetrahydrofuran/methanol (5 mL/5 mL) were added 25 Raney
cobalt (1.5 g) and 2M ammonia/methanol solution (2 mL), and the mixture
was stirred,ungder a hydroge here at_r te rature for 4 hr.
Tr?e' %ztafly%t' \?v%s( Harey 6ﬁ£r%%gigéeﬁte', a?w'c%%:g_fi tr'aBt% \?(vtgg’ ok Y16
cohidéntehted mdeP réduced- St sklite té)give the title compound (157 mg,
yiglglz 36799%) . 1H-NMR (CDC13) 8: 2.75 - 2.93 (2H, m), 3.01 - 3.15 (2H,
m%ﬁe%45 3.47 - 3.69 2H5 ), 4.20 (3H, s), 5.86 - 6.04 (1H, m), 7.16 (1H,
d, FLFEV95) FEOPIH ). [0329] Reference Example 55 s methyl
53-aafihpl6-bramied-chloror@mettylibanz@atec {0330 HZN ©O2Me Br Cl
[0333k4d ¢ a solution of methyl 3-amino-6-bromo-2-methylbenzoate io

(960 mg, 3.93 mmol) in acetonitrile (40 mL) was added N-
cr}lpﬁ)suc inimilg (3¢5 Mg, 3.93 mmol) under ice-cooling, and the
mixtura stirred at 60C for 15 hr. The reaction mixture was diluted with

ethyl J~ gl washed with saturated aqueous sodium hydrogen
carbonate[soluBbn, and dried over 15 anhydrous sodium sulfate. The
solvent wé4 evaporated under reduced pressure, and the residue was
purdiEaithy silica gel column chromatography (ethyl

acetate/hgxanez0i100-53Q( %0}1&%%%1’ eqthe fitle, compapnd (1,05 G, Mield, oate
96%). 1H-NMR (CDClSz S; 213 (3H, 8), 3,93 (3H, ), 4.13 (2H, brs), 20

lﬁﬂééifkﬁgﬂ,@ﬂ??E@ﬂQ% Zﬁg(ﬁﬁﬁgfnitrile 40 was adde -

chlorosuccinimide (525 mg, 3.93 mmol) under ice-cooling, and
the mixture was stirred at 60°C for 15 hr. The reaction
mixture was diluted with ethyl acetate, washed with saturated
aqueous sodium hydrogen carbonate solution, and dried over
15 anhydrous sodium sulfate. The solvent was evaporated under
reduced pressure, and the residue was purified by silica gel
column chromatography (ethyl acetate/hexane=0/100—»30/70) to
give the title compound (1.05 g, yield 896%).
H-NMR (CDCls) &: 2.13 (3H, s), 3.93 (3H, s), 4.13 (2H, brs),
20 7.36 (1H, s),
MS (ESI+): 278 (M+H).
[0332]
Reference Example 56
methyl 5-bromo-6-chloro-1H-indazole-4~carboxylate
25 [0333]

N

7

HN CO,Me

Br
Cl

[0334]

To a solution of methyl 3-amino-6-bromo-5-chloro-2-
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[0332] Reference Example 56 methyl
5-bromo-6-chloro-IH-indazole-4-carboxylate 25 [0333] N, HN CO2Me Br
Cl1[0334] To a solution of methyl 3-amino-6-bromo-5-chloro-2- 146
methylbenzoate (500 mg, 1.80 mmol) in acetic acid (9 mL) was added a
solution of sodium nitrite (137 mg, 1.99 mmol) in_water (0.9 at rqom
TS SPLAAHS AT e RIQLIRE what ST for 34 HYETHG GYgHme SO At
waslés@porated thder Sfrechedenh préssures THS Tesidual a@fieous Soliition

was dilvted withrsaturategd-advenys.sadive) hydsogen Garhenate selution,
and the mixture was extracted with ethyl acetate. The extract was

WESHEE St ShtdratBd brifdSaRHReS ovRr BHhy I3t e aRT Sirateder
5Thesohlshtpras svapordtbd urrerdeducetpressre] W6 aond tresresidueed

was pyrified by silica.ggleoma sehromatogranhy- b2y acqieLI0 and
give the title compound (398 mg, yield 76%). 1H-NMR (CDC13) S: 4.05

(BHNS)MFEETEHYST, $31TA%HSS), V10 F HMT bPSE I firs (ESi+57588Ct vas
(Maddhe {0335 hRefarencecbixamiple, 5 Ametyled over anhydrous sodium

?;-(Q){z%r/?egﬁg—c glg}[lc%_z[%%lg%% 2w"£§“ %%@8%%“(9@& bgg%@e r&ﬁ%@d\lp% ssure,

10 and the residue was purified by silica gel column
chromatography (NH, ethyl acetate) to give the title compound
(398 mg, yield 76%).
'H-NMR (CDCl3) &: 4.05 (3H, s), 7.66 (1H, s), 8.31 (1H, s),
10.60 (1H, brs),

15 MS (ESI+): 289 (M+H).
[0335]
Reference Example 57
methyl 5-bromo-6-chloro-2-methyl-2H~indazole-4-carboxylate
[0336]

\
N

Ny \ CO,Me

Br
20 Cl
[0337]

To a solution of methyl 5-bromo-6-chloro-1H-indazole-4-
carboxylate (390 mg, 1.35 mmol) in ethyl acetate (27 mL) was
added trimethyloxonium tetrafluoroborate (260 mg, 1.76 mmol)

25 at room temperature, and the mixture was stirred for 2 hr. The
reaction solution was diluted with ethyl acetate, washed with
saturated aqueous sodium hydrogen carbonate solution, and
dried over anhydrous sodium sulfate. The solvent was
evaporated under reduced pressure, and the residue was

30 purified by silica gel column chromatography (NH, ethyl
acetate/hexane=10/90->40/60) to give the title compound (336 mg,

147



To a solution of methyl 5-bromo-6-chloro-IH-indazole-4- carboxylate (390
mg, 1.35 mmol) in ethyl acetate (27 mL) was added trimethyloxonium
tetrafluoroborate (260 mg, 1.76 mmol) 25 at room temperature, and the
mixture was stirred for 2 hr. The reaction solution was diluted with ethyl
acefate, \%@@ped with saturated aqueous sodium hydrogen carbonate
s&futlon, and’ dried over anhydrous sodium sulfate. The solvent was
evipbiatetaiidel rédutedpredsure) and the reidus wad 388puffied Dy
silica gel colurgn, chromatography (NH, ethyl
acetate/hexane=10/90-+40/60) to give the title compound (336 mg, 147
yiBRITE296). BINR tEDbC13f 654 bEPEHN F%ﬁ]&éée(%kﬁrﬁrf‘fééﬁtfw s),

58.28qt#+ a2 enehimly point: 141 - 142C (recrystallized from ethyl 5
agetate/gexanel oM S (ERi+): 303 (M+H), elemental analysis: for
C1QHIN2BrC102 Calculated (%): C, 39.57; H, 2.66; N, 9.23 Found (%):
C 3§ 1 0BG N9 Ts 1870338 EFSrerce Example 58 methyl
6-ChlorolB4ELE 3 methoxy-3BoxoproR-1-eev-I-jl]-2- 23
methyl?H-ndagolesd-carboxylates j0339] B H COZMe | CO2Me 15 ClI
[0340] A suspension of methyl 5-bromo-6-chloro-2-methyl-2H-

10483 %14-carboxylate (330 mg, 1.09 mmol), palladium acetate (24.5 mg,
0.R68emenoly, Eipherivdplaésphine (57.2 mg, 0.218 20 mmol), potassium
cagbonate (2266164 1R) 200 MRIDYY 25 TYRLR ATk 64-Gifod I

N,N-dimeth¥llformamide 11m
methyl-2H-indazole-4-carboxylate

[0339]

002 Me

15

[0340]

A suspensicn of methyl 5-bromo-6é-chloro-2-methyl-2H-
indazole-4-carboxylate (330 mg, 1.09 mmol), palladium acetate
(24.5 mg, 0.109 mmol), triphenylphosphine (57.2 mg, 0.218

20 mmol), potassium carbonate (226 g, 1.64 mmol) and methyl
acrylate (147 pL, 1.64 mmol) in N,N-dimethylformamide (11 mL)
was stirred with heating at 100°C for 1 hr. The reaction
solution was diluted with ethyl acetate, washed with water and
saturated brine, and dried over anhydrous sodium sulfate. The

25 solvent was evaporated under reduced pressure, and the residue
was purified by silica gel column chromatography (ethyl
acetate/hexane=30/70—>60/40) to give the title compound (270 mg,
yvield 80%).

'H-NMR (CDCls) &: 4.28 (3H, s), 6.37 (1H, d, J = 15.9 Hz), 7.56

30 (1H, s), 8.34 (1H, s), 8.56 (1H, d, J = 15.9 Hz),
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was stirred with heating at 100C for 1 hr. The reaction solution was
diluted with ethyl acetate, washed with water and saturated brine, and
dried over anhydrous sodium sulfate. The 25 solvent was evaporated
under reduced pressure, and the residue was purified by silica gel column
c%gm@gg ph)é(ggth % etate/hexane=30/70-*60/40) to give the title
compound (270 mg, 'yield 80%). 'H-NMR (CDC13) S: 4.28 (3H, s), 6.37
(13U = 159 Hz), 7.56 30 (1H, s), 8.34 (1H, s), 8.56 (1H, d, J = 15.9
H%M&N&%(E%l@%W+H) [0341] Reference Example 59 methyl

6ch| 053 thox3 2-methyl-2H- 5

AL DL s [0 TR CORMEP LT AT B3R To a

ssoliierr of nétind Bechlore s [(1E)-3-methoxy-3 zo

oxpgapql-en-l-yl]-2-methyl-2H-indazole-4-carboxylate (440 mg, 1.43

mmol) in tetrahydrofuran (10 mL) was added 5% platinum- activated

carbon (86 mg), and the mixture was stirred under a hydrogen

ghere at room temperature for 2 days. The catalyst was filtered off,
%Mgoncentrated is under reduced pressure. The residue

ica gel column chromatography (ethyl

ne 0/70->70/30) to give the title compound (295 mg, yield

(CDED3MS 2.69 (2H, t, J = 7.8 Hz), 3.34 (2H,t,J = 7.8

Hz), 3.8 (3H, s), 3.98 (3H, s), 4.26 (3H, s), 7.26 (1H, 20 s), 8.26 (111, s),

M?O(E‘issl;): 311 (M+H). [0344]

To a sclution of methyl 6-chloro-5-[(1E)-~3-methoxy-3-

10 oxoprop-l-en-1-yl]-2-methyl-2H-indazole-4-carboxylate (440 mg,
1.43 mmol) in tetrahydrofuran (10 mL) was added 5% platinum-
activated carbon (88 mg), and the mixture was stirred under a
hydrogen atmosphere at room temperature for 2 days. The
catalyst was filtered off, and the filtrate was concentrated

15 under reduced pressure. The residue was purified by silica gel
column chromatography (ethyl acetate/hexane=30/70-70/30) to
give the title compound (295 mg, yield 66%).

'H-NMR (CDCl3) &: 2.69 (2H, t, J = 7.8 Hz), 3.34 (2H, t, J =
7.8 Hz), 3.68 (3H, s), 3.98 (3H, s), 4.26 (3H, s), 7.26 (1H,

20 s), 8.26 (1lH, s),

MS (ESI+): 311 (M+t+H).

[0344]

Reference Example 60

5-chloro-2-methyl-6,7-dihydrocyclopentale] indazol-8 (2H) —-one

25 [0345]
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Reference Example 60
5-chloro-2-methyl-6,7-dihydrocyclopentale]indazol-8(2H)-one 25 [0345]
149 N O N CI [0346] To a solution of methyl 6-chloro-5-(3-methoxy-3
oxopropyl)-2-methyl-2H-indazole-4-carboxylate (295 mg, 0.948 5 mmol)
in tetrahydrofuran (10 mL) was added 28% sodium methoxide methanol
solytion (390 L), and the mixture was heated under reflux for 2 hr. The
iofy solut@@n was concentrated to dryness to give crystals. The
ob¥ainedk crystals were added to 10% sulfuric acid (10 mL) heated to io
ixture was heated under reflux for 4 hr. The reaction
solutteg nEutralized with 8M aqueous sodium hydroxide solution, and
the mixture was extracted with ethyl acetate. The extract was washed
with safltated brine, and dried over anhydrous sodium sulfate. The
Sohé’%% Jyas is evaporated under reduced pressure to give the title
compound (174 mg, yield 83%). 1H-NMR (CDC13) 8: 2.70 - 2.80 (2H, m),
3.15 - 3.2Bq2H,sp nt4.09 (@H mt7vA0 §1Eh 59 r8:39- (BHRsFhereitit¥y point:
2002096y irecsysiallized frem ethv acetate), 20N 8-S 221(Myt) g
elemental,analglsis: for C11HONZC10 Calculated (%): C, 59.88; H, 4.11,
NTF27b Fourd fY e 39178 Hl AL 03N, "8 68998347 25° Rt nce
Examplecbde (metiiaros 2-methyli6;7 -ddsarptyclopehtalelindazal B(2H)s
ylidenedacelonitrile. [0348] 130 2 nr. The reaction solution was

concentrated to dryness to give crystals. The obtained

L

crystals were added to 10% sulfuric acid (10 mL) heated to
10 100°C, and the mixture was heated under reflux for 4 hr. The
reaction solution was neutralized with 8M aqueous sodium
hydroxide sclution, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine, and
dried over anhydrous sodium sulfate. The solvent was
15 evaporated under reduced pressure to give the title compound
(174 mg, yield 83%).
H-NMR (CDCl3) &: 2.70 - 2.80 (2H, m), 3.15 - 3.23 (2H, m),
4.29 (3H, s), 7.40 (1H, s), 8.39 (iH, s),

melting point: 207 - 209°C (recrystallized from ethyl acetate),

20 MS (ESI+): 221 (M+H),
elemental analysis: for C;;HgN;C1l0
Calculated (%): C, 59.88; H, 4.11; N, 12.70
Found (%): C, 589.76; H, 4.03; N, 12.69.
[0347]
25 Reference Example 61
{5—chloro-2-methyl-6, 7-dihydrocyclopenta[e]indazol-8 (2H) -
ylidene)acetonitrile

[0348]
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5

10

15

20

25

30

CN N N CI [0349] To a suspension of 60% sodium hydride (34.8 mg,
0.870 mmol) in tetrahydrofuran (3 mL) was added diethyl 5
cyanomethylphosphonate (152 L, 0.94 mmol), and the mixture was stirred
at room temperature for 15 min. A suspension of 5-
chloro-2- methyl -6,7-dihydrocyclopentalelindazol-8(2H)-one (160 mg,
0.785-f Hahydrofuran (3 mL) was added thereto, and the
mikturelwas stirred at 50C for 4 hr. A solution 1o prepared by adding

g rfomethylphosphonate (152 i, 0.94 mmol) to a suspension of
/dride (34.8 mg, 0.870 mmol) in tetrahydrofuran (3 mL),
and stirying the mixture at room temperature for 15 min was added to the
reactiogpolution, and the mixture was further stirred at 50C for 4 hr. The
15 eeadion solution was diluted with saturated aqueous sodium hydrogen
carbonate solution, and the mixt re was exir ith y acetat
extract W%S Wassheg With W te]rg(a%ld sa?uré% f%é\ganﬁ dried o%ér(8 JJ;"&
ammelrpusrsddibnekuifacfuraa  d6lveint was evagedatbicetihdér reduced

PressHEmangt HuRAQ wasswashedwh disanropy) gthek t%@&@;ﬁ%e
tltle§comgoundﬂ§i%%m yield 74%@H NMR CDgl3 8:3.16 - es

(4R Ty, 2E‘3it(3ﬁ5f°§) ‘?%@eré‘%‘ér&ﬁ%) 7.331H,8)° Sé??fﬁo%)
memﬂrrgrpoRﬁm.éznylzm&(cﬁeb&y@tamzeﬁommem Hodtate) 22 M Sone (160

+):0244 sM#H), elgmec%t@imﬁi%c%%&wgé Laledlated (%),
C 407 H, 4.14; N 17.24 Found (%): C, 63.98; H, 4.07; N, 17.25.

[O§§6]§BQQ§ﬁ§¥ﬁﬁﬁeE?ﬁnﬁﬂé?ﬁ?d at 50°C for 4 hr. A solution
2-frebiored2unetlayl: 6. -dityroty elppentata]iidazodd (@ e d 501152 pl, 0.94

mmol) to a suspension of 60% sodium hydride (34.8 mg, 0.870

mmol) in tetrahydrofuran (3 mL), and stirring the mixture at
room temperature for 15 min was added to the reaction solution,
and the mixture was further stirred at 50°C for 4 hr. The
reaction solution was diluted with saturated agueous sodium
hydrogen carbonate solution, and the mixture was extracted
with ethyl acetate. The extract was washed with water and
saturated brine, and dried over anhydrous sodium sulfate. The
solvent was evaporated under reduced pressure and the residue
was washed with diisopropyl ether to give the title compound
(131 mg, yield 74%).

'H-NMR (CDCl3) 8: 3.16 - 3.22 (4H, m), 4.31 (3H, s), 5.49 -
5.52 (1, m), 7.33 (1H, s), 8.05 (1H, s),

melting point: 224 - 226°C (recrystallized from ethyl acetate),
MS (ESI+): 244 (M+H),

elemental analysis: for Ci3zH;gN3;Cl

Calculated (%): C, 64.07; H, 4.14; N, 17.24

Found (%): C, 63.98; H, 4.07; N, 17.25.

[0350]

Reference Example 62

2-({5-chloro-2-methyl-6, 7-dihydrocyclopentalelindazol-8 (2H) -
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ylidene)ethanamine [0351] N NH2 N CI [0352] 5
(5-Chloro-2-methyl-6,7-dihydrocyclopentale]indazol-8(2H)
ylidene)acetonitrile (116 mg, 2.87 mmol) was dissolved in a mixture of
methanol (5 mL) and tetrahydrofuran (5 mL), Raney cobalt (1 g) and 8M
amme ellqé Sﬁ?}%ﬂo' _SL%Iution (2 mL) were added to the solution, and the
mikiure was stirred under a io hydrogen atmosphere at room temperature
fol @39 IThe catalyst was filtered off through celite, and the filtrate was
concentrated under reduced pressure to give the title compound (118 mg,
yiefd NIR,(CDC13) 8: 2.80 - 2.88 (2H, m), 3.52 - 3.57 (2H, m),
isM, %), 5.89 - 5.98 (1H, m), 7.24 (1H, s), 8.17 (1H, s), MS (ESI+):
§53] Reference Example 63 methyl

=z

cyclopentalc]pyrazolo[1,5-a]pyridine-l-carboxylate [0354] CO2MeCN N N\
[0355] %0 a solution of 2-[(aminooxy)sulfonyl]-1,3,5 25 trimethylbenzene
(ab®8%25.4 mmol) in acetonitrile (80 mL) was added a solution of

6,7-dihydre-Ri-cyslopentalelpyrigin-rsl hdacstoniile 1 39 9n 81231 -8 (2n) -

mmo]).in acetonitrile (40.ml), and the mixture was stirred at room

teMpSIBRTE 50 hhif R, NID By forHamftfd {40371 fhieetagd Ay
theimixture siasiaoroentrateduindentedeted pyessdecabo 45%10f, thRaney

reégggﬂt (1 g) and 8M ammonia/methanol solution (2 mL) were

\n

added to the solution, and the mixture was stirred under a

10 hydrogen atmosphere at room temperature for 4 hr. The catalyst
was filtered off through celite, and the filtrate was
concentrated under reduced pressure to give the title compound
(118 mg, yield 100%).
'H~NMR (CDCl;) &: 2.80 - 2.88 (2H, m), 3.52 - 3.57 (2H, m),

15 4.28 (3H, s), 5.89 - 5.98 (1H, m), 7.24 (1H, s), 8.17 (1H, s),
MS (ESI+): 248 (M+H).
[0353]
Reference Example 63

methyl S-{(cyanomethyl)-2-phenyl-8, 9~dihydro-7H~

20 cyclopentalclpyrazolo[l,5-alpyridine-l-carboxylate
[0354]

[0355]
To a solution of 2-[(aminooxy)sulfonyl]-1,3,5-
25 trimethylbenzene (about 16.4 mmol) in acetonitrile (80 mL) was

added a solution of 6,7-dihydro~5H-cyclopenta[c]lpyridin-7-
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s solution were added methyl 3-phenylpropiolate (671 L, 4.55 mmol) and
potassium carbonate (1.31 g, 9.48 mmol), and the mixture was stirred at
room temperature for 18 hr. The reaction solution was diluted with water,
and the mixture was extracted with ethyl acetate. The extract was

washed with to saturated brine, .and dried over anhydrous sodiu ulfate.
Rttt es plp st il i e Ll e i ol
waspukifiediby Sl gescolimachromartapiyretmyure for 30 min.
?Q@I&@hﬁé@ﬂ?ﬁ’é&%}@gwﬁlm%ﬂ§|ew%ﬂ&2@m, ()5%31”&1)@ ANMR was
CDC13) 3: 2.23 - 2.33 (1H, m), 2.45 - 2.69 (2H, m), 15 2.82 - 2.91 (1
st S T AR s S 2 TR SPAE T
sm)B.9RidH yehrd =6 BHz)e theD -37AS(BH PP VB8 t&7. 64 (RHLYLM) 48 2

(Lghh Y 381952 s MeingRejpL 214  RERC {rerystatized fromrethyhe
acetate), 20 MS (ESI+): 332 (M+H), elemental analysis%or C20H17N302
CHLHIAEE @75 ET7546 BT s PP NETB068 2EBGRA(95): E, B5:45TRC 5.13;
N,rE2.30; of03561 25 Refessnde Exardpie 84 metlkyl, and the mixture was

9-E-erainosthyld: P i‘%%é’g!ﬁ)é@(o'ﬁ*ﬂé extract was washed with

cyclopentalc]pyrazolo[1,5-a]pyridine-l-carboxylate [0357] CO2Me N NH2
10N BBHEBYE] 155 Misthy? 8 yahoinaly)-2opREnRgEs, ahytitos it ate.  The

cystdpenta|clpyrazaliodt Seatbyridine- eduberylate £300emngand. 90mmeldue

and.Raney; ¢akalt(3 ;wels syspepdadin 2i- ammaoniafgthanol splution

(15 mL), and the suspension was s stirred under a hydrogen atmosphere
atIG6hT EEnRRaRTerf 12 Hro THE Eatdifstwhas Filfr@acot throtfgh Blite,

angitheir (cpcis) &: 2.23 - 2.33 (1H, m), 2.45 - 2.69 (2H, m),

15 2.82 - 2.91 (1H, m), 2.93 - 3.05 (1H, m), 3.24 - 3.39 (1H, m),
3.70 (3H, s), 4.42 ~ 4.51 (1H, m), 6.92 (1H, d, J = 6.9 Hz),
7.40 - 7.48 (3H, m), 7.56 - 7.64 (2H, m), 8.42 (1H, d, J = 6.9
Hz),
melting point: 214 - 215°C (recrystallized from ethyl acetate),

20 MS (ESI+): 332 (M+H),

elemental analysis: for C,pHy7N30;
Calculated (%): C, 72.49; H, 5.17; N, 12.68
Found (%): C, 72.45; H, 5.13; N, 12.70.
[0356]

25 Reference Example 64

methyl 9-(2-amincethyl)-2-phenyl-8, 9-dihydro-7H~-

cyclopenta[c]lpyrazolo[l,5-alpyridine-l-carboxylate
[0357]

30 [0358]
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filtrate was concentrated under reduced pressure to give the title
compound (295 mg, yield 97%). 1H-NMR (CDC13) 8: 1.37 - 1.53 (1H, m),
1.72 -1.86 (1H, m), is 2.01 - 2.13 (1H, m), 2.23 - 2.40 (1H, m), 2.73 - 2.98
(3H, m), 3.00 - 3 14 (1H, m), 3.70 (3H, s), 4.08 - 4.19 (1H, m), 6.86 (1H,

d, J = 6.9 Hz 7.49 (3 7.66.(2H, m 6 (1H, d, J =
6.9 Hz), h.séex](z )%It%ﬁi@%ée wrﬁwi?o%s%fﬁé onts
Exarmpleest 212 phenybBd-diRydieyH-dyepertafdipyrd2éio[ 1,500 ng,
a]ly@@i@-%adiqtha@@r@i&ee@?@maMNt& R0 {Q361LMgtbyked in 2m
9-(2-aminoethyl)-2- hen [-8,9-dihydro-

oA AT ToTE BBt kbt B%5tatE 2288 9RP 0 884 Rno)
swas tisssivedde 4 0o (kg ghuricaorb@a1le), 25 andtheempeaoag wyas for 12
stired ab00G fan 3days, The reaction (selutioniwas dilutedawithyatere

and neutralized with sodium hydrogen carbonate, and the mixture was

extracted Wit 28h ICRCRAE? 9k BREGE We@&ﬁ%dp&?érsﬁﬁﬁyaf’o@swe the
sotlumhesulfateouniie Benbwagievaporgted under reduced pressure to
givy z% LBQRBO gg S)maooqnnghe Ol%t?l %tltle corypwnd \ﬁ/a%u@gl for he

reactlon xample without purification. TH-NMR (DMS
101 4607 652(1¥? i, 79 « 1205 31R, )i 02,061 291 (AH! Iny, Z.228- m)
(181, 00), 2.61+43.124(4Hh) )3 .3.d4 (38,58 (,HAn08 6-82 (1B, t,H, =md. Q Hz)36

78%HZ) S)J57§0) I\%g@“ 9. /196 5 89%@'.:%”‘% 8§51 (IHed 51, m),

“idden (2H (ESI+) 278 (M+H). T0362] Example 1
8.36 (1H, d, J = 6.9 Hz), hidden (ZH)
MS (ESI+): 336 (M+H).
15 [0359]

Reference Example 65

2-(2-phenyl-8, 9-dihydro-7H~cyclopenta[c]pyrazolo[1l, 5-

a]pyridin-9-yl)ethanamine

[0360]

20
[0361]

Methyl 9-(2-aminoethyl)-2-phenyl-8, 9-dihydro-7H-
cyclopenta[clpyrazolo[l,5-alpyridine~l-carboxylate (295 mg,
0.881 mmol) was dissolved in 40%(v/v) sulfuric acid (6 mL),

25 and the mixture was stirred at 100°C for 3 days. The reaction
solution was diluted with water and neutralized with sodium
hydrogen carbonate, and the mixture was extracted with ethyl
acetate. The extract was dried over anhydrous sodium sulfate.
The solvent was evaporated under reduced pressure to give the

30 title compound. The obtained title compound was used for the
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30

io N-[2-(2-methyl-6,7-dihydrocyclopentale]indazol-8(2H)- ylidene)
ethyllacetamide [0363] O Nom' ~ H [0364] 15
2-(2-Methyl-6,7-dihydrocyclopentale]indazol-8(2H)- ylidene)ethanamine
(400 mg, 1.88 mmol) was dissolved in tetrahydrofuran (19 mL),
triethylamine ( L, 2.06 ;mmol). and acetic anhydride (195 L, 2.06 mmol)
wéseyggacéﬁ Sr%c?é( ?én -lceoo ingvflatr?c? ﬂ1te %ﬁﬁﬁlec\%//%lsogﬁrred for 15 min.
TRETEMRLIOAME0 sdiutidn Waseditutedaith Bhturdtedladdeoud <Hdiuat, m),

hydrogen zaz@omatgbslabqtm,zﬁluied Mgigh eﬂ?‘yldﬁo;etagezwasf@.dlhglithmh m),
water and satyra rine, ried over anhydrous sodiu e. The
o) Vé{rzg v_va%ééagggdteﬂ dn é%r%di%éd %fes?sﬁre? 'lgngzt?wé z‘s,(%a Was S 7
purifigd by sifiéa & conlmn’25 ¢hrofdibgr@phy inethapbl/éthyl d, J = 7.0
agetate+3/d890->19/80) to give the title compound (393 mg, yield 82e).
1H-NMR %CD_C 3).8: 2.03 (3H, s), 2.81 - 2.93 (2H, m), 3.05 - 3.13 (2H, m),
438 - %95 2 |7n%), ¥5343H, s), 5.62 (1H, brs), 5.81 - 5.91 (1H, m), 7.20
(1ER3821= 8.8 Hz), 7.60 (1H, 30d, J = 8.8 Hz), 8.06 (1H, s), melting
PaiRteNQ - 202C (recrystallized from ethyl acetate/hexane), 155 MS
(ESI+%: 256 (M+H), elemental analysis: for C15H17N30 Calculated (%): C,
70562 H BRI R TE 06 FOti Ry SEoBRN58 LY 191987 RE o 4H) 5 [0365]
Exdrigéen @) &R 2amethyli 3, 7,8-tetrahydrocyclopentalelindazol-8- yl)
etwg%ggtamide [0366] O

\

N O
SN N

[0364]

2-(2-Methyl-6,7-dihydrocyclopenta[e]indazol-8 (2H) -
ylidene)ethanamine (400 mg, 1.88 mmol) was dissolved in
tetrahydrofuran (19 mlL), triethylamine (287 uL, 2.06 mmol) and
acetic anhydride (195 pL, 2.06 mmol) were added under ice-
cooling, and the mixture was stirred for 15 min. The reaction
solution was diluted with saturated aqueous sodium hydrogen
carbonate solution, diluted with ethyl acetate, washed with
water and saturated brine, and dried over anhydrous sodium
sulfate. The solvent was evaporated under reduced pressure,
and the residue was purified by silica gel column
chromatography (methanol/ethyl acetate=0/100—10/90) to give
the title compound (393 mg, yield 82%).
'H-NMR (CDCl3) &: 2.03 (3H, s), 2.81 - 2.93 (2H, m), 3.05 -
3.13 (2, m), 4.06 - 4.15 (2H, m), 4.23 (3H, s), 5.62 (1H,
brs), 5.81 - 5.91 (1H, m), 7.20 (1H, d, J = 8.8 Hz), 7.60 (1H,
d, J = 8.8 Hz), 8.06 (1H, s),
melting point: 200 - 202°C (recrystallized from ethyl

acetate/hexane),
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\~J N/ N~"H 10 [0367] To a solution of N-[2-(2-methyl-6,7-
dihydrocyclopentale]indazol-8(2H)-ylidene)ethyllacetamide (311 mg, 1.22
mmol) in methanol (12 mL) was added palladium-carbon is powder (31
mg), and the mixture was stirred under a hydrogen atmosphere at room
temperature for 3 hr. The catalyst was filtered off, and the filtrate was
co%\]sgeg?ré;tgd'urégr r%ﬁu%éd pressure and purified by silica gel column
chirdARaBERApAY{Hieifindifathyldeetste=0/100-->25/75) to give the title

20-gompoLng (229 mg, yield 5@9@,%:%%(@(@1& S): 1.64-1.85 EzH,
m), 1.90 (3H,.s).2.16 - 2.29 (1 . 2,32 - 2.46 (1H, m), 2.82 - 3.10 (2H,
m%:%lﬁg -@5‘2 &H?’%}?ngzb‘('(sla;q;%: 5@8 %%HL%%FS)., 7.17 (H,d, J = 8.7
sHAPF652 (1H, d, J = 8.7 Hz), 7.88 (1H, s), 25 melting point: 123 - 125C
(regrystallized from ethyl acetate/hexane), MS (ESI+): 258 (M+H),
elem Qtal analysis: for C16H19N30 Calculated (%): C, 70,01; H, 7.44; N,
1635 30 BARDORY, 60,73 P17 W N 16 21 (03061 186 Bl 3
N-@g@sy-mm%q]@g, IE\sl-tlstrah&d r[(())%y%;)penta[e]indazol-8- yl]
ethy tamide ~=
N-TZ-(%?I?/IethyI-Z,GJ,8-tetrahydrocyclopenta[e]indazol-8-
yl)ethylJacetamide (adut 70 mg) was fractionated by high

\

10

,N\ N
N H
[0367]

To a solution of N-[2-(2-methyl-6,7-
dihydrocyclopenta[e]indazol~8 (2H) -ylidene)ethyllacetamide (311
mg, 1.22 mmol) in methanol (12 mL) was added palladium-carbon

15 powder (31 mg), and the mixture was stirred under a hydrogen
atmosphere at room temperature for 3 hr. The catalyst was
filtered off, and the filtrate was concentrated under reduced
pressure and purified by silica gel column chromatography
(methanol/ethyl acetate=0/100—»25/75) to give the title

20 compound (229 mg, yield 73%).

'H-NMR (CDC1l3) 6: 1.64 - 1.85 (2H, m), 1.90 (3H, s), 2.16 -
2.29 (1B, m), 2.32 - 2.46 (1H, m), 2.82 ~ 3.10 (2H, m), 3.24 -
3.52 (3H, m), 4.20 (3H, s), 5.48 (1H, brs), 7.17 (1H, d4, J =
8.7 Hz), 7.52 (1H, d, J = 8.7 Hz), 7.88 (1H, s),

25 melting point: 123 - 125°C (recrystallized from ethyl

acetate/hexane),

MS (ESI+): 258 (M+H),

elemental analysis: for CisHigN30

Calculated (%): C, 70.01; H, 7.44; N, 16.33
30 Found (%): C, 69.73; H, 7.43; N, 16.27.

[0368]
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performance liquid chromatography (instrument: Prep LC 2000 io
(manufactured by Nihon Waters K.K.), column: CHIRALPAK AD (50 mm
ID x 500 mm L, manufactured by Dicel Chemical Industries, Ltd.), mobile
phase: hexane/ethanol=90/10, flow rate: 80 mL/min, column temperature:
room temperature, sample concentration: 1.0 mg/mL
(HESEMREtHanol=90/10), injection is amount: about 35 mg). A fraction
sdlufidn G tatingedh vdpticdly’ abtive tormpdundyvingry shetepdazol-8-
rejentien ime -updgt Hae above-mentioned high performance liquid
chromatography conditions was concentrated. The concentrate was
rel8383ved in ethanol, and concentrated to dryness. 20 Hexane was

further added, and thg mixture was concentrated to dryness again to give
th& title compound (3[f mg, 99% ee). The enantiomer excess (ee) was

sgyed byﬁ@hmer mance liquid chromatography (column:

CNIRAI AK?AD-#(4.6 mm ID x 250 mm L, manufactured by Dicel

stries, Ltd.), mobile 25 phase: hexane/ethanol=9D/10, flow
Min, column temperature: room temperature, sample

concentration: 1 mg/mL (hexane/ethanol=90/10), injection volume: 10 L).

'HIRRMRYCDC13) 6: 1.63 - 1.95 (2H, m), 1.89 (3H, s), 2.14 - 2.30 (1H, m),
2.32 - 2.49-(14,(0M28R 121 B (2B 103 t3 26y Bo3 S b3t ta) 4 20163 -8 -
S) )4%@%5'1 b Jm%%%"'aéb%ulc%5‘-%&3’!5%%@@&%&&&7@2&5158

(1H,s), 1

7"MS (ESI+ M+H). [0371] Example 4

NRSBRyaNffethiiRis, 7obXeRaRyaFsElopEREAERERz01-BE S LC 2000
1oyl etaylldectamise 312K whidrs M=) [033lumn: CHIRALPAK AD (50

15

20

25

30

mm ID x 500 mm I, manufactured by Dicel Chemical Industries,
Ltd.), mobile phase: hexane/ethanol=90/10, flow rate: 80
mL/min, column temperature: room temperature, sample
concentration: 1.0 mg/mL (hexane/ethanol=90/10), injection
amount: about 35 mg). A fraction solution containing an
optically active compound having a shorter retention time
under the above-mentioned high performance liquid
chromatography conditions was concentrated. The concentrate
was re-dissolved in ethanol, and concentrated to dryness.
Hexane was further added, and the mixture was concentrated to
dryness again to give the title compound (37 mg, 99% ee). The
enantiomer excess (ee) was measured by high performance liquid
chromatography (column: CHIRALPAK AD-H (4.6 mm ID x 250 mm L,
manufactured by Dicel Chemical Industries, Ltd.), mobile
phase: hexane/ethanol=90/10, flow rate: 1.0 mL/min, column
temperature: room temperature, sample concentration: 1 mg/mL
(hexane/ethanol=90/10), injection volume: 10 uL).

'H-NMR (CDCl;) &: 1.63 - 1.95 (2H, m), 1.89 (3H, s), 2.14 -
2.30 (1B, m), 2.32 - 2.49 (14, m), 2.82 - 3.12 (2H, m), 3.26 -
3.56 (3H, m), 4.20 (3H, s), 5.45 (1H, brs), 7.17 (1H, 4, J =
8.7 Hz), 7.53 (1H, 4, J = 8.7 Hz), 7.88 (1H, s),
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N-[2-(2-Methyl-2,6,7,8-tetrahydrocyclopentale]indazol-8- 10
yl)ethyllacetamide (about 70 mg) was fractionated by high performance
liquid chromatography (instrument: Prep LC 2000 (manufactured by

Nihon Waters K.K.), column: CHIRALPAK AD (50 mm ID x 500 mm L,
manufactured b%/ Dicel Chemical Industries, Ltd.), mobile phase:

heéXan ?é%an'olz%/l(&’ﬁgw rate: 80 is mL/min, column temperature: room
terb@@taiure, sample concentration: 1.0 mg/mL (hexane/ethanol=90/10),
injeetiqn; amount: about 35 mg). A fraction solution containing an optically
active compound having.a longer retention time under the ,
ablg)Végﬁw(ethb?n_ezd ARG perforfrance Tigair e aYSgrdp 26 CoitifsRs 8-
svasl¢enbentrated afhideconcentrate was re-dissolved in ethanol, and
co%ggg]a\ted to dryness. Hexane was further added, and the mixture was
concentrated to dryness again to give the title compound (36 mg, 99%

ee) . The enantiomer lcess (ee) was measured by high performance
quxgﬁchromato aphy 25 (column: CHIRALPAK AD-H (4.6 mm ID x 250

, \ anufa

turefhby Dicel Chemical Industries, Ltd.), mobile phase:

hexXane anad|=90/10, flow rate: 1.0 mL/min, column temperature: room
temp ple concentration: 1 mg/mL (hexane/ethanol=90/10),
injection. va : 10 pi). 30 1H-NMR (CDC13) 8: 1.65 - 1.95 (2H, m) , 1.90

(31 §§%F.15 -2.30 (1H, m), 2.32 - 2.48 (IH, m), 2.82 - 3.11 (2H, m), 3.23

- % .54 (3H, m), 4.20 (3H, s), 5.48 (1H, brs), 7.17 (1H, d, J = 8.7 Hz),

7.52 (1H, ¥; 52= 7920 7188 (2 H] < MS Y BRIy oS {RPATS.2 fod 7P 201 -8~

1Exampleny 1N2= (2amethy -8 ércihydreeyclopentafelindazel8@HY high

y“%%&'%%ggﬁggo Qgéﬂydgﬁ¥§ﬁ§ﬂé8rgb yjkﬁﬁstrument: Prep LC 2000
(manufactured by Nihon Waters K.K.), column: CHIRALPAK AD (50
mm ID x 500 mm L, manufactured by Dicel Chemical Industries,
Ltd.), mobile phase: hexane/ethanol=90/10, flow rate: 80

15 mL/min, column temperature: room temperature, sample
concentration: 1.0 mg/mlL (hexane/ethanol=90/10), injection
amount: about 35 mg). A fraction solution containing an
optically active compound having a longer retention time under
the above-mentioned high performance liquid chromatography

20 conditions was concentrated. The concentrate was re-dissolved
in ethanol, and concentrated to dryness. Hexane was further
added, and the mixture was concentrated to dryness again to
give the title compound (36 mg, 99% ee). The enantiomer excess
{(ee) was measured by high performance liquid chromatography

25 (column: CHIRALPAK AD-H (4.6 mm ID x 250 mm L, manufactured by
Dicel Chemical Industries, Ltd.), mobile phase:
hexane/ethanol=90/10, flow rate: 1.0 mL/min, column
temperature: room temperature, sample concentration: 1 mg/mL
(hexane/ethanol=90/10), injection volume: 10 pL).

30 'H-NMR (CDCls) &: 1.65 - 1.95 (2H, m), 1.90 (3H, s), 2.15 -
2.30 (1H, m), 2.32 - 2.48 (1H, m), 2.82 - 3.11 (2H, m), 3.23 -
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10 (0376] 2-(2-Methyl-6,7-dihydrocyclopenta[e]indazol-8(2H)-
ylidene)ethanamine (100 mg, 0.469 mmol) was dissolved in
tetrahydrofuran (4.7 mL), triethylamine (72.0 L, 0.516 mmol) is and
propionic anhydride (66.2 L, 0.516 mmol) were added under ice-cooling,
and the mixture was stirred for 15 min. The_reaction solution was diluted
with Satdrited®quéodd sbdfunt hydtogén Catodraid solutidn, aHa Re ¥
salvéntiwps Gvapordted dndérreducedzpressudé. Thé,residue was
plﬂfgle&:gyglljca} gel 49,69 lumn chromatography (methanol/ethyl
acetate=0/100-->5/95) to" give the title compound (108 mg, yield 85%).
1HNVAH (CDC13) 8:1.20 (3H, t, J = 7.4 Hz), 2.25 (2H, q, J = 7.4 Hz),

52.B%and 04 2H, m), 3.04 - 3.15 (2H, m), 4.05 - 4.16 (2H, m), 4.23 (3H, s),
5.56 1 5.9 H 60 (1H,

é [(} Hz%’tﬁ%31 H, éﬁg%%)ﬁé%go%ﬁ% 911%5[@%#%%505@%%2% from

etﬁ%%é%%?ﬁé%ﬂé?%’@@éﬁ) 270 (M+H), 30 elemental analysis: for
C10319N30 Calculated (%): C, 71.35; H, 7.11; N, 15.60 Found (%): C,
71,29; H, 7.04; N, 15.69. 159 [0377] Example 6

i

N- -methyl-2,6,7,8-{¢trahydrocyclopentale]indazol-8- yl)

ethyy/1pt mide’jg{6878] 0 NN " H [0379] To a solution of

N-[2X¢2 w6,7-H

dihyd ta[e]indazol-8(2H)-ylidene)ethyl]propanamide zo (83 mg,
0.225 mmol) in methanol (2 mL) was added palladium

10
[{0376]
2-(2-Methyl-6,7-dihydrocyclopentalel indazol-8 (2H) -
ylidene)ethanamine (100 mg, 0.469 mmol) was dissolved in
tetrahydrofuran (4.7 mL), triethylamine (72.0 uL, 0.516 mmol)
15 and propionic anhydride (66.2 upuL, 0.516 mmol) were added under

ice-cooling, and the mixture was stirred for 15 min. The
reaction solution was diluted with saturated aqueous sodium

hydrogen carbonate solution, and the solvent was evaporated

under reduced pressure. The residue was purified by silica gel

20 column chromatography (methanol/ethyl acetate=0/100—5/95) to
give the title compound (108 mg, yield 85%).
H-NMR (CDCls) &: 1.20 (3H, t, J = 7.4 Hz), 2.25 (2H, q, J =
7.4 Hz), 2.81 - 2.94 (2H, m), 3.04 - 3.15 (2H, m), 4.05 - 4.16
(24, m), 4.23 (3H, s), 5.56 (1H, brs), 5.81 - 5.92 (1H, m),
25 7.20 (1H, 4, J = 8.8 Hz), 7.60 (1H, 4, J = 8.8 Hz), 8.07 (1H,
s),
melting point: 185 - 187°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 270 (M+H),
30 elemental analysis: for C;gHigN3O
Calculated (%): C, 71.35; H, 7.11; N, 15.60
Found (%): C, 71.29; H, 7.04; N, 15.69.
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carbon powder (8 mg), and the mixture was stirred under a hydrogen
atmosphere at room temperature for 3 hr. The catalyst was filtered off,
and the filtrate was concentrated under reduced pressure and purified by
thin layer chromatography 15 (methanol/ethyl acetate=10/90) to give the
title compound (45.1 mg, yield 74%). 1H-NMR (CDC13) 8: 1.11 (3H, t, J =
7WR%Y11.67 - 1.82 (1H, m), 1.82-1.97 (1H, m), 2.11 (2H, q, J = 7.4 Hz),
2AFamBi3 ¢1H, m), 2.33 - 2.48 (1H, m), 2.84 - 3.11 (2H, m), 3.28 - 3.53
(%H{%QfQLﬁ% fﬂi %» gSﬂéfﬁéH§&fgé§E¢Hﬂegtéf'ﬁﬁ%&ﬁ@@fzﬁz
(AH, d, J 2), 7. ‘88 (1H s), melting point: 105 - 107C (recrystallized
fréfr]n) EW éBé{%R@ﬂ‘?‘&%éjr‘?e) MS (ESI+): 272 (M+H), 25 elemental

s analyssl for CL6H21N30 Calculated (0): C, 70.82; H, 7.80; N, 15.49
Found (%): C, 70.54; H, 7.78; N, 15.52. [0380] Example 7 30

N\IZ (1,2-dimethyl-6, PHdlhydrocyclopenta[e]lndazol 8(2H)- ylidene)

etyljacetamide N N [0382]
Zml 2 Dimet yI 6 d|hydrocyclopenta[e]lndazol 8(2H)- s

mpggr®yvas stirred for 15 min. The reaction solution was diluted with
saturatedTaque odlum y%o 1.carh lat@ solution, diluted with

ethyl acetate, washJ d with water and satura ed brine, and dried over

arﬂﬁdf‘éﬁ%%ﬁﬁ?%ﬁﬁé?é irHe @&véd?%s@x}é%@@téa%@r TBanRBYde
10Pressusey,and the residue wasnpurified by(siliea)gelas added palladium-

carbon powder (8 mg), and the mixture was stirred under a
hydrogen atmosphere at room temperature for 3 hr. The catalyst
was filtered off, and the filtrate was concentrated under
reduced pressure and purified by thin layer chromatography
15 (methanol/ethyl acetate=10/90) to give the title compound
(45.1 mg, yileld 74%).
14-NMR (CDC1lj3) &: 1.11 (3H, t, J = 7.4 Hz), 1.67 - 1.82 (1H, m),
1.82 - 1.97 (1H, m), 2.11 (24, q, J = 7.4 Hz), 2.17 - 2.31 (1H,
m), 2.33 - 2.48 (1H, m), 2.84 - 3.11 (2H, m), 3.28 - 3.53 (3H,
20 m), 4.21 (3H, s), 5.38 (1H, brs), 7.17 (1H, d, J = 8.8 Hz),
7.52 (1B, 4, J = 8.8 Hz), 7.88 (1H, s),
melting point: 105 - 107°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 272 (M+H),
25 elemental analysis: for CigHziN3O
Calculated (%): C, 70.82; H, 7.80; N, 15.49
Found (%): C, 70.54; H, 7.78; N, 15.52.
[0380]
Example 7
30 N-[2-(1,2-dimethyl-6,7-dihydrocyclopenta[elindazol-8(2H) -
ylidene)ethyl]acetamide
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column chromatography (methanol/ethyl acetate=D/100->10/90) to 15
give the title compound (60.3 mg, total yield from Reference Example 25,
20%). 1H-NMR (CDC13) 8: 2.02 (3H, s), 2.76 - 2.87 (5H, m), 2.97 - 3.06
(2H, m), 4.03 - 4.13 (5H, m), 5.61 (1H, brs), 5.98 - 6.09 (IH, m), 7.13 (1H,
d, J;38:8 H2), 7.50 (IH, d, J = 8.8 Hz), 20 melting point: 200 - 203C
(recrystallized from ethyl acetate), MS (ESI+): 270 (M+H), elemental

an isfor C16H19N3@0 1H20 Calculated (%): C, 70.87; H, 7.13; N,
15. NC, 73.76; H, 7.05; N, 15.43. 25 [0383] Example 8
N- 6,7,8-tetrahydrocyclopentale]indazol-8- yl)

ethyl [0384] 161 H [0385] To a solution of

N-(2- éthyl-6,7-

dlmagggyclopenta[e]lndazol 8(2H)- ylldene)ethyl]acetamlde s (55.7 mq,

0.207 m ¥1 En%thanol )(énrré?] 3@( ded Ig:\dely1 f}‘i dgz(\)/\{rd% %

mg), and fhe MiktUre Was heréa
tempedansesforahhniTise cataliredvas fﬂ%@f@d@f@%ﬁeﬁh@ Iﬁtréﬁa Was

cogegnyied L%ﬂge{e{%%%‘}&fﬁ%éwe(§%Ur'@§§@%¢ﬂﬂﬂﬁ%@r 69.8 pL,
chromatography io methanol/etha/l acetate= 13/87 to give the tltle

coftpbditt 1382 MeCSield 8vy. f%ﬁﬁl\/\‘l@(cbéﬁe)os%%%’li Pe¥gHpdded
Myic84 (3668)p21869 1. 981 hen))ikB8re2 Wil (BHine@. 26 21n(H, The

m)r@a@%l@ﬁs%%%n %raqs? (:H uia 232 5 3Q8YdEhB) adntdous- 33 d Sum
(1H, m), 3.36 - 3.51 ( ). 3.55 - 3.65 (1H, m) 407($H¥&s)532(1H
|

l‘br§)y dirfﬁe(_“LI—F?f}??n%% ﬁ?}ufﬁﬁn(il—‘fll U ed giath, SRR i o146 -
149&stredrystaliized ronaethyadcetate)] brine, and dried over

anhydrous sodium sulfate. The solvent was evaporated under
reduced pressure, and the residue was purified by silica gel
column chromatography (methancl/ethyl acetate=0/100-»10/90) to
15 give the title compound (60.3 mg, total yield from Reference
Example 25, 20%).
'H-NMR (CDCls) &: 2.02 (3H, s), 2.76 - 2.87 (5H, m), 2.97 -
3.06 (2H, m), 4.03 - 4.13 (5H, m), 5.61 (1H, brs), 5.98 - 6.09
(1H, m), 7.13 (1H, d, J = 8.8 Hz), 7.50 (1H, d, J = 8.8 Hz),
20 melting point: 200 - 203°C (recrystallized from ethyl acetate),
MS (ESI+): 270 (M+H),
elemental analysis: for CigHigN30.0.1H,0
Calculated (%): C, 70.87; H, 7.13; N, 15.49
Found (%): C, 70.76; H, 7.05; N, 15.43.
25 [0383]
Example 8
N-[2-(1,2~-dimethyl-2,6,7,8-tetrahydrocyclopentale]indazol-8-
yl)ethyllacetamide
[0384]
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MS (ESI+): 272 (M+H), 20 elemental analysis: for C16H21N30 Calculated
(%): C, 70.82; H, 7.80; N, 15.49 Found (%): C, 70.49; H, 7.81; N, 15.42.
[0386] Example 9 25
N-[2-(2-methyl-1,6,7,8-tetrahydroindeno[4,5-d]imidazol-8- yl)
ethyllacetamide [0387] O ZI NH 162 [0388]
(3-Benzyl-2-methyl-l6jjfihydroindeno[4,5-d]imidazol-

8( 2CE ile was dissolved in 2M ammonia/ethanol 5

educed pressure. The residue was dissolved in tetrahydrofuran (3
migh 3k friethylamine (34.9 L, 0.25 mmol) and acetic anhydride (18.9 L,
0.20 mmgl) were added, and the mixfure was stifred gt room temperature
for 30 min. TRe Srg%aléﬁ%ﬁ%o(fgtigﬁ é?és{%b%é%e}r%ea é fuzr%ﬁﬁtepr reduced
présbur; cavs tepeasille! wadapedfiéd By silitadgektekimhl acetamide

schrematography farethanel/ethylaceialesis/Pp-m5/8e) ladhe patifiegh um-

product was dissolved in methanol (3 mL), palladium-carbonéjowder gzg

mGFHRF 8085 And heRixtur8 Wl Sstitéd Urael®s nfategen wnde
atinodpiere storooypitenyperaturecfortdsnpe e catdlyst Wasiltedw offtalyst

angd.the-filfrateas eoncanirated ynderraduced pressiwe, andthe fesidue

was 20 purified by silica gel column chromatography (methanol/ethyl
acETStE=%1oBIEI6I0) B vBhb it cBi SR (RX S ni YIBRS S aH Y
101 HNVIR: (CDCEBYE: dckdaRell 3BT M), 2.09v8H s), Ri28e 2:46pdikhdm),

2Q%§3I2-|,n§2,, 2371%102%%%2}.& m), 2.98 - 3.15
'H-NMR (CDCls) &: 1.64 - 1.73 (1H, m), 1.84 (3H, s), 1.86 -
1.96 (1H, m), 1.98 - 2.10 (1H, m), 2.25 - 2.41 (1H, m), 2.68
(3H, s), 2.81 2.93 (1, m), 2.95 - 3.08 (1H, m), 3.21 - 3.33
15 (1H, m), 3.36 3.51 (1, m), 3.55 - 3.65 (1H, m), 4.07 (3H,
s), 5.32 (14, brs), 7.12 (1H, d, J = 8.8 Hz), 7.44 (1H, d, J =
8.8 Hz),

melting point: 146 - 149°C (recrystallized from ethyl acetate),
MS (ESI+): 272 (M+H),
20 elemental analysis: for C;gH,1N30
Calculated (%): C, 70.82; H, 7.80; N, 15.49
Found (%): C, 70.49; H, 7.81; N, 15.42.
[0386]
Example 9
25 N-[2-(2-methyl-1,6,7,8-tetrahydroindeno(4,5~d]limidazol-8-
yl)ethyllacetamide

[0387]
0

}NH NJ\
N H
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25 (1H, m), 3.26 (1H, brs), 3.34 - 3.55 (2H, m), 7.07 (1H, d, J = 8.2 Hz),
7.38 (1H, d, J = 8.2 Hz), hidden (2H), MS (ESI+): 258 (M+H). [0389]
Example 10 30 N-[2-(1-methyl-8,9-dihydro-7H-cyclopenta[c]pyrazolo[1,5-
a]pyridin-9-yl)ethyllacetamide [0390] 163 N' N H [0391] To a solution of
ethyl 9-(2-aminoethyl)-8,9-dihydro-7H- cyclopentalc]pyrazolo[1,
5-a]pyridine-l-carboxylate (45.0 mg, 5 0.165 mmol) in tetrahydrofuran (1.7
milP#R&ladded 1.5M diisobutylaluminum hydride toluene solution (1.3 mL,

1. 953 mmt@t]g@er@md ﬁ@%@«}qrﬁa ?ﬁ@mﬁy(fgi&uf@e&g@fzzstﬁ@q for dabb1-

So ate deca rate 1.3 g) was ed, and the_mixture wa
f|Itelgg(rﬁahﬁf)&ug%e nefltae ARG ﬁi?af’(qaavsvaglo C(;q‘ncentré’tedvI uRHBPPaG(ESHa oL
spresdurial oo alrhixtlre Raheyresidagtand fristhytamingdsd.5 &ng. M@

mmpoly in-detralydraitren (Inaomlhwiasadded agslic-anaydride (25-h L,

0.248 mmol) under ice- coollng and the mixture was stirred at room

temPESHTEYOT 15 Min dWiter Fétﬂf%a?sléa&eﬁa%n%%eéeéjol%ﬁt rugh
evapbidated andethedficéd pressuse. Ehecesitha adsupigfiecBysilica

gel colump.chramatqqrapy.(methanalletiyl poglatez00028034aNd3 m,)

recrystallization (ethyl acetate/diisopropyl ether) to give the title
1oRfFGIHRT Y78 Ry, (§feld #70). 202 PHIRMR @PBQAZYE.c1 I verasier 418 9

M1, 88 209t Mr2.0dded 1% 0H Y, RiZtue364{d Hstn}r24Qat room

(SHembed{eird: lf%glilo i 8:28rm2- 3 (2 BY). &%u%%@y Js%céé&ated

(1H, brs), 6.57 (1H, d, J = 7.1'Hz), 7.69 (1H, s), 8.22
25“:‘?1‘%%g‘%%‘ﬁﬁe%ﬁreiéé@(re%tﬁﬂ&e’beﬁbﬁﬁl%tﬁgﬂs i 3ied by Dlica

gel column chromatography (methanol/ethyl acetate=5/95—-15/85).
15 The purified product was dissolved in methanol (3 mL),
palladium-carbon powder (20 mg) was added, and the mixture was
stirred under a hydrogen atmosphere at room temperature for 5
hr. The catalyst was filtered off, and the filtrate was
concentrated under reduced pressure, and the residue was
20 purified by silica gel column chromatography (methanol/ethyl
acetate=5/95->20/80) to give the title compound (13.4 mg, yield
31%) .
'H-NMR (CDCls) &: 1.74 - 2.01 (3H, m), 2.09 (3H, s), 2.28 -
2.46 (1H, m), 2.63 (3H, s), 2.79 - 2.95 (1H, m), 2.98 -~ 3.15
25 {(1H, m), 3.26 (1H, brs), 3.34 - 3.55 (2H, m), 7.07 (1H, d, J =
8.2 Hz), 7.38 (1H, d, J = 8.2 Hz), hidden (2H),
MS (ESI+): 258 (M+H).
[0389]
Example 10
30 N~-[2-(1-methyl-8,9-dihydro-7H-cyclopenta[c]pyrazolo[l, 5-
alpyridin~9-yl)ethyl]acetamide
[0390]
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acetate/diisopropyl ether), MS (ESI+): 258 (M+H). [0392] Example 11 30
N-[2-(8,9-dihydro-7H-cyclopenta[c]pyrazolo[1,5-a]pyridin-9- yl)
ethyllacetamide 164 [0393] N~ H " 1[0394] 5 To a mixture of
2-(8,9-dihydro-7H- cyclopenta|c]pyrazolo[1,5-a]pyridin-9-yl)ethanamine
hydrochloride (45.5 :E:llgl mmol) and triethylamine (206 L, 1.48

n (1.5 mL) was added acetic anhydride (42.0 L,
ooling, and the 1o mixture was stirred at room
in. Water (50 L) was added, and the solvent was

recrystaftization (ethyl acetate/diisopropyl ether) to give 15 the title
copaaayRd (22.4 mg, yield 48%). 1H-NMR (CDC13) S: 1.66 - 1.82 (1H,

m), 1.92 (%BH, s), 1.93-2.04 (1H, m), 2.14 - 2.27 (1H, mﬁ, 2.34 - 2.50 (1H
m), 2.80 18,10 PHUHOB.24 - 3B (3P, Wy 8P Bt birs)P 6738 (KR 37
= 2-HR)e6166 (1Hydadci 71 Hrja 9t {dkh e o2 BRF Ht)e 8(33 (QHng,
50, 9.3 g5 Lideh Melingpoing, 409+, 191C (regrystallized framathy! sp

acetate/diisopropyl ether), MS (ESI+): 244 (M+H). [0395] 25 Example 12
N2 (B b 5 L.

95

LR IORERtEe ) S Y6 15841y ABintH: Y1l

ethyldpropanamige {@3@6lrature, and the mixture was stirred for 3

10

15

20

25

30

hr. Sodium sulfate decahydrate (1.3 g) was added, and the
mixture was filtered through celite, and the filtrate was
concentrated under reduced pressure. To a mixture of the
residue and triethylamine (34.5 puL, 0.248 mmol) in
tetrahydrofuran (1.7 mL) was added acetic anhydride (23.4 pL,
0.248 mmol) under ice-cooling, and the mixture was stirred at
room temperature for 15 min. Water (50 ul) was added, and the
solvent was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (methanol/ethyl
acetate=0/100—5/95) and recrystallization (ethyl
acetate/diisopropyl ether) to give the title compound (7.3 mg,
yield 17%).

'H-NMR (CDCls) &: 1.58 - 1.72 (1H, m), 1.83 - 1.98 (4H, m),
2.02 - 2.15 (1, m), 2.21 - 2.36 (1H, m), 2.40 (3H, s), 2.73 -
3.10 (2H, m), 3.28 - 3.50 (2H, m), 3.51 - 3.64 (1H, m), 5.39
(1H, brs), 6.57 (1K, d4, J = 7.1 Hz), 7.€9 (1lH, s), 8.22 (1H, d,
J = 17.1 Hz),

melting point: 121 - 122°C (recrystallized from ethyl
acetate/diisopropyl ether),

MS (ESI+): 258 (M+H).

[0392]

Example 11
N-[2-(8,9~-dihydro-T7H-cyclopenta{c]pyrazolo[l,5-alpyridin-9-
yl)ethyllacetamide

164



1650 N~ N N [0397] To a mixture of 2-(8,9-dihydro-7H-
cyclopentalc]pyrazolo[1,5-a]pyridin-9-yl)ethanamine s hydrochloride (45.5
mg, 0.191 mmol) and triethylamine (206 L, 1.48 mmol) in tetrahydrofuran
(1.5 mL) was added propionic anhydride (56.9 L, 0.444 mmol) under
ic cgé)é%g and the mixture was stirred at room temperature for 15 min.
L) was a%ded and the solvent was evaporated under reduced
1o pressure. The resjdue was purified by silica gel column
cetate/hexane 50/50- >100/0) and

. 2 (1H, m), is 1.92 - 2.07 (1H, m), 2.08 - 2.27 (3H, m), 2.34 -
2.54 (IH, m), 2.82 - 3.11 (2H, m), 3.27 - 3.56 (3H, m), 5.42 (1H, brs), 6.38
- 6.42 (1H, m), 6.68 (1H, d, J =7.0 Hz), 7.93 (1H, d, J = 2.3 Hz), 8.34
(1I[I°:68€J]— 7.0 Hz), melting point: 72 - 73C (recrystallized from ethyl 20

sacetate/diisopropyt eilrer)o M3+ ESI1HH258dM+HY- [0398] Example 13

et%?cg_ &%éﬁ‘EQ%?ﬂi}PQ%@M t]Izgng w&glglhyd{ﬂféﬂhgéamlne

cyclopentalc]pyrazolo[1,5- a]pyrldlne [-carboxylate [0399] O CO2EtA, H
hl&g@rochlorlde (45.5 mg, 0.191 mmol) and triethylamine (206 pL,

1.48 mmol) in tetrahydrofuran (1.5 mlL) was added acetic
anhydride (42.0 puL, 0.444 mmol) under ice-cooling, and the

10 mixture was stirred at room temperature for 15 min. Water (50
ulL) was added, and the solvent was evaporated under reduced
pressure. The residue was purified by silica gel column
chromatography (methanol/ethyl acetate=0/100—10/90) and
recrystallization (ethyl acetate/diisopropyl ether) to give

15 the title compound (22.4 mg, yield 48%).
'H-NMR (CDCls) &: 1.66 - 1.82 (1H, m), 1.92 (3H, s), 1.93 -

2.04 (1H, m), 2.14 - 2.27 (14, m), 2.34 - 2.50 (1H, m), 2.80 -

3.10 (2H, m), 3.24 - 3.54 (3H, m), 5.44 (1H, brs), 6.38 (1H,
J = 2.2 Hz), 6.66 (1H, 4, J = 7.1 Hz), 7.91 (1H, d, J = 2.2

20 Hz), 8.32 (1H, d, 0 = 7.1 Hz),
melting point: 100 - 101°C (recrystallized from ethyl
acetate/diisopropyl ether),

MS (ESI+): 244 (M+H).
[0395]

25 Example 12
N-[2-(8,9-dihydro-7H-cyclopental[c]pyrazolo[l,5-alpyridin-9-
yl)ethyl]lpropanamide
[0396]
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[0400] To a mixture of ethyl 9-(2-aminoethyl)-2-methyl-8,9-
dihydro-7H-cyclopentalc]pyrazolo[l,5-a]pyridine-1-carboxylate (50.0 mg,
0.174 mmol) and triethylamine (36.4 L, 0.261 mmol) s in tetrahydrofuran
(2 mL) was added acetic anhydride (24.7 L) under ice-cooling, and the
mixture was stirred at room temperature for 30 min. Water (50 L) was
added, and the solvéht was evaporated under reduced pressure. The
residue was puxifie silica gel column chromatography (methanol/ethyl
1%c \ate=0{100-85/95) and recrystallization (diisopropy! ether) to give
! uncﬁ(32.1 mg, yield 56%). 1H-NMR (CDC13) S: 1.38 - 1.55
1.92 (1H, m), 1.96 - 2.10 (4H, m), 2.14 - 2.36 (1H, m),
2.63 (St .82 -2.93 (1H, m), 2.97 - 3.13 (1H, m), 3.25 - 3.36 (1H, m),
3.:§g3§§é3.50 (1H, m), 4.16 - 4.26 (1H, m), 4.29 - 4.41 (2H, m), 6.81 (1H,
d, J=6.9 Hz), 7.21 (1H, brs), 8.25 (1H, d, J = 6.9 Hz), melting point: 101 -
103C (reé‘??staalﬂi‘é‘&‘fﬁnﬁis%bfép%F%%H@FﬁF‘Rﬂé}’(ES|+): 330 (M+H). 20
[049th bxantplecidyrazolo[l, 5-alpyridin-9-yl) ethanamine
N-[2-(1,2-dimethyl-8,9-dihydro-7H-cyclopenta[c]pyrazol - .
5a]p9’ﬁg RS %A]é‘cgéfag;nﬁ“ [84?% S zaslpf%/\ fblfo%%ﬁl%‘“é%%n}t%gr? ML,
Ofbtﬁ)ﬁl WQ%WO@@W?%@WI@,Q (1.5 mL) was added propionic
gi%%{Qazlﬂ?@yqlgp.e@;aglr}wam;%néi?]puﬂg&gaﬂc@aswo 5%?@, (B0 fng,
: mmol) in tetrahydrofuran (2.6 mL) was adde .
B TR A b DR SRR ot mEoh 2 Tabiblyat B85 (0
temperanreadarbthendxtire was stintedvéor 3vapPtat SbdinAesulfgriced
1Adegabygate. (24n0) wasiaddedangdthe fied by silica gel column

chromatography (ethyl acetate/hexane=50/50—100/0) and

recrystallization (ethyl acetate/diisopropyl ether) to give
the title compound (23.3 mg, yield 47%).
H-NMR (CDCls) &: 1.12 (3H, t, J = 7.6 Hz), 1.67 - 1.82 (1H, m),
15 1.%2 - 2.07 (1H, m), 2.08 - 2.27 (3H, m), 2.34 -~ 2.54 (1H, m),
2.82 - 3.11 (2H, m), 3.27 - 3.56 (3H, m), 5.42 (1H, brs), 6.38
- 6.42 (1H, m), 6.68 {(1H, d, J = 7.0 Hz), 7.93 (1H, d, J = 2.3
Hz), 8.34 (1H, 4, J = 7.0 Hz),
melting point: 72 - 73°C (recrystallized from ethyl
20 acetate/diisopropyl ether),
MS (ESI+): 258 (M+H).
[0398]
Example 13
ethyl 9-{2-(acetylamino)ethyl]-2-methyl-8,9-dihydro-7H-
25 cyclopental[c]pyrazolo[l,5-a]lpyridine~l-carboxylate

[0399]

Co,H
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mixture was filtered through celite. The filtrate was concentrated under
reduced pressure. To a mixture of the residue and triethylamine (54.6 pL,
0.392 mmol) in 5 tetrahydrofuran (2.5 mL) was added acetic anhydride
(37.0 [IL, 0.391 mmol) under ice-cooling, and the mixture was stirred at
room temperature for 30 min. Water (70 .tL) was added, and the solvent
wég%%!porated under reduced pressure. The residue was purified by
silica gel Bolammishromatdgrephyl (rfetlfasollepsiipl) -2-methyl-8, 9-

acgtaler0/110-4]0(30). and ﬁ@?@(&t izadior, tethyhaceiate/diiseprepyly1ate

ether) to give the title com oun ;24 4 mg, yield 34a). 'H-NMR (CDC13)
S{3%d- 11968?1F474m§mP 1% (&ﬁtmﬁlaﬁ‘me 534 41K mf 28} miol)

523314 (At )y ArDE (3N S),221f13) - 182, 8E{EH, ar)e121.89anBPdr(ildd, D43 726L)

~ 2r29e2H cBe 3633 13- 52 - £ MY it (1B P1S). &AL o8, 1509 H2),
8.12 (1H, d, J = 6.9 Hz), melting point; 134 - 135C (recrystallized from

etﬁw%%a*at@/ﬂu%sr@ﬁyprémer) WGMS (EsH) 27as(Mersdjoand) the
Examnple d Svathyd-Sefidtdedsbutoiycarieanylaminelethyl-2-methyled Bdue was
d'hxg!& 7&& Céfl\g'os%%fltéli‘i]%&a%@?lﬂré %l&y&%'esdr%%ﬁyxyﬁtﬁh%o[%@élyl

0406] To a solution of ethyl
109%ggﬁﬁﬁﬁngﬁ9902q§é9ﬁy|g@ﬂ recrystallization (diisopropyl ether)

dibydgi—?&iﬁ@lﬁﬁﬁjﬂ@[@jpﬁpﬁﬁia[u52a]pyﬁig,i,in§alazarb5>&!ybate 30 (100
.D34§8 ).in tetrak%/Bdrof ra,g5 gffnL%waiagged (iil E’UMH, 0,

dicarbonat 3 %0.41 mmo) Uhder ibe-tdolin

1.96 - 2. 10 4H m), 2.14 - 2.36 (1H, m), 2.63 (3H, s), 2.82 -
2.93 (1H, m), 2.97 - 3.13 (14, m), 3.25 - 3.36 (1H, m), 3.36 -

15 3.50 (1H, m), 4.16 - 4.26 (1H, m), 4.29 - 4.41 (24, m), 6.81
(14, 4, J = 6.9 Hz), 7.21 (1H, brs), 8.25 (1H, 4, J = 6.9 Hz),
melting point: 101 - 103°C (recrystallized from diiscpropyl
ether),
MS (ESI+): 330 (M+H).

20 [0401]
Example 14
N-{2-(1,2-dimethyl-8, 9-dihydro-TH~cyclopenta|c]lpyrazolo[l, 5-
alpyridin-9-yl)ethyl]acetamide
[0402]

O

25

[0403]
To a solution of ethyl 9-(2-aminoethyl)-2-methyl-8,9-

dihydro-7H-cyclopenta[c]lpyrazolo[l,5-alpyridine-1l-carboxylate
(75.0 mg, 0.261 mmol) in tetrahydrofuran (2.6 mL) was added
30 1.5M diiscbutylaluminum hydride toluene solution (2.1 mL, 3.2

mmol) at room temperature, and the mixture was stirred for 3
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168 and the mixture was stirred at room temperature for 30 min. The
solvent was evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography (ethyl
acetate/hexane=0/100-*30/70) to give the title compound 5 (135 mg, yield

1Q0%). 1H:NMR (CDC13) 6: 1.34 - 1,55 (13H, m), 1.69 - 1.87 (1H,
1B B S B HSS, Sed (B o s e
2.96xt1g @a$, b 1 82®d 3thaqesh m314us.- 4728 (THL W} 8 372@H, q, J

= ¢cnbE) 5aAlflidnBES), £ 48R (bbb shTb.9 1Z) a8k {lide do g 189
Hz), MS (ESI+): 388 (M+H). - [O407%Example 16 ethiynT

: I .
(9585955 (BP0 GTosG caYBBRY & mindjethfi-2 nadfyagt) 1n
58, 8edihytisai7d-Eeyetopenta|cjpyrazeloft Ged] peikine-lachrvoxyate J0408HL,

OOC%EEMﬂOquB}‘lQQJe%%EMg, and the mixture was stirred at
9-{2-[(tert-butoxycarbonyl)amino]ethyl}-2-methyl-

8, 9 Uiy ARFTREEeIshertac hytiRolofEE S pyridine)- ¥arb@dist (66" the
mgpwasnfrastenaterbbyatigh perfermandeckquidrelssomatogfdshyesidue was

(instrumens By psk&%gogéin%ﬁmu@%ﬁé&@qw@t%&%ﬂsaol/ethyl
column: CHIRALPAK AD (50 mm ID x 500 mm 25 L, manufactured by

1pigerEHepieal ifdusHE Land meBRY ShRAse ZAY HxakHe- 28bd%, B)
hexasedethahols 03 yhiengeatiot A/G=80/20eflawtbte c6Bpnlifmin(24.4 mg,
co{HrQMegq@gr_ature: 30C, sample concentration: 10 mg/mL
(héxane/ethanol=95/5), injection amount: 300 mg). A fraction solution

corftalifRg EP8bsdplically dtiveleSpbiihd Ravink §%5horterretéAtiontime
ungled the ahave-mentianed high perfortranad Jigujd 2.37 (3H, s), 2.73 -

15 2.85 (1H, m), 2.89 - 3.04 (1H, m), 3.26 - 3.50 (2H, m), 3.51 -
3.62 (1H, m), 5.41 (1H, brs), 6.48 (1H, d, J = 6.9 Hz), 8.12
(1H, 4, J = 6.9 Hz),
melting point: 134 - 135°C (recrystallized from ethyl
acetate/diisopropyl ether),

20 MS (ESI+): 272 (M+H).

[0404]

Example 15

ethyl 9-{2-[ (tert-butoxycarbonyl)amino]ethyl}-2-methyl-8, 9~
dihydro-7H-cyclopenta[c]pyrazolo[l,5-alpyridine-l-carboxylate

25 [0405]

[0406]
To a solution of ethyl 9-(2-aminoethyl)-2-methyl-8,9-

dihydro-7H-cyclopenta[c]pyrazolo[l,5-alpyridine-l-carboxylate
30 (100 mg, 0.348 mmol) in tetrahydrofuran (3.5 mL) was added di-

t-butyl dicarbonate (95.9 uL, 0.417 mmol) under ice-cooling,
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169 chromatography conditions was concentrated to give the title
compound (146 mg, 99.7% ee). The enantiomer excess (ee) was
measured by high performance liquid chromatography (column:
CHIRALPAK AD (4.6 mm ID x 250 mm L, manufactured by Dicel s
Chemical Industries, Ltd.), mobile .phase; hexane/ethanol=95%/5, flow rate:
e SR EEE R L A SN L
(H&x@arg eifiriol=9S/5) apjeetiord vondee: 12PL:eH-RMR(EDC13)®6:th 86
- 352 {L3HwAY, dufQ £ k85 Him cio §O7 8108141k fB)Ad6ra2133
(1H, m)12.61 ‘(CBH, s?(, 2.80 -_21.{92 61H )7 2.95 -3.09 (IH, m), 3.19 - 3.39
@A 455 SR e SR 9= o1 #1207 576 (11 bsf
(16,38, 0.3 6 BLEEY, 8 PB(1H, d, J= 6.9 Hz). [0410] is Example 17 ethyl
(g'ﬁh%ﬁ?'E@%@l@Sﬂ%ycﬁr’é’&)r‘y')ﬁﬂﬂ'@o}%@,‘}'ﬁjmeih)éb - 1.87 (1H, m)

8.9-dihydro-7H-cyclopentalc]pyrazolo[1,5-a]pyridine-I- carboxylate [0411
OlNgﬁN_NZZbO[O%fZ %Iz.% = 2.37 (1}% m), 2.62 (3%, s), %.Lo -

9429btetiButaXycarbdhyhamind]ethyl}-2methyld - 3.29 (2H, m), 4.16 -
8.9-dihypn-7Hcyclopentalglpysazglallip-alpyriding-h carhaxylate (300, 75

mgq) was fractionated by high performance 25 liquid chromatography

(i nfnt’Pref LT %000 (nahufdduréd By Nifion Walters K.K.),
colamESTHIRALBAKMAD) (50 mm ID x 500 mm L, manufactured by Dicel
leggy'g | Industries, Ltd.), mobile phase: A) hexane 100%, B)
hexane/ethanol=70/30, mixing ratio: A/B=80/20, flow rate: 60 mL/min,
cﬂﬁﬁﬂ?@nb@rature: 30C, 30 sample concentration: 10 mg/mL

(hexane/atmna=93/5)( tinjection aryaund IODL e i Acfraction isalutienhyl -
CQ??@”HEQ§H}0—7H—cyclopenta[c]pyrazolo[l,5—a]pyridine—1—
carboxylate

[0408]

o)
CO,Et J<

[0409]

Ethyl S8-{2-[ (tert-butoxycarbonyl)amino]ethyl}-2-methyl-
8, 9-dihydro-7H-cyclopenta[c]lpyrazolo[l, 5-alpyridine-1i-
carboxylate (300 mg) was fractionated by high performance
liquid chromatography (instrument: Prep LC 2000 (manufactured
by Nihon Waters K.K.), column: CHIRALPAK AD (50 mm ID x 500 mm
L, manufactured by Dicel Chemical Industries, Ltd.), mobile
phase: A) hexane 100%, B) hexane/ethanol=70/30, mixing ratio:
A/B=80/20, flow rate: 60 mL/min, column temperature: 30°C,
sample concentration: 10 mg/mlL (hexane/ethancil=95/5),
injection amount: 300 mg). A fraction solution containing an
optically active compound having a shorter retention time

under the above-mentioned high performance liquid
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optically active compound having a longer retention time under 170 the
above-mentioned high performance liquid chromatography conditions
was concentrated to give the title compound (140 mg, 99. 7% ee). The
enantiomer excess (ee) was measured by high performance quuid
chromat ra olumn; CHIRALPAK AD (4,6 s.mm ID x 250 .
manu?acw‘gorggag %lcepéﬁemlcal Iidustriess Lt k% ted qu% VaeséC Rleitte
h@mmﬁemﬁarﬁéﬁ@%, DA Fitec®)5 mhmw@@mmﬁémréﬁsooyas

Saupis: seACE Piiation: £1.25 . Malme (hexane/athanektd%/5) pijeqtion umn :
volume: 10 L). 1H-NMR (CDc132)25§1 .37 - 1.55 (13H, m), 1.69 - 1,87 (1H,

my5ALE6% @‘io Cut, B, 5P18 2P 4T D B EE & 2810155
5 (1Fhem) c2 0 7Ln@uEL X1Hls MY, 312D, BG1L{2HPhYsd:16e2hn6/(dthamyl4BV/5,

(ZHLO% ‘}atéo '5'2% %l?/]mgw g@m@n7%egﬂé'rgtt1re6 %b_‘%) asgﬁpﬁ'(le_' d, J

). [0413] 1s Exampl

N‘t?”(‘zeH?e‘iﬂwgr@ a‘?n;%&rdngﬁ"%yéﬂawﬁsﬁﬁmoﬁpgs , injection

alpylidie9-yletiyl]acetamide [0414] O N " H N 20 [0415] To a mixture

Ofli% -GaethyER,-dihydrgerH- (13H, m), .1.70 - 1.85 (1H, m),

cyc opent?% razolo[l 5-a pyrldln 9-yl)ethanaminé hydrochloride

10 ptaftled i efdfice Bxa plPa3 gnd driktflylaMine?(1°36 ML, 057¢ 2-80 -

mmndal} in tetrahydrofuean €5 300 251 Wasradded ageticavydidde (215 14.15 -
1. ZZQE”HPI ur}gl)er igex goqggg nthhe mlqugﬁ)vva%s%regﬁgr Jcﬁfg}ln ghe,
reaction sofution was diluted with saturated aqueous sodium hydrogen

carbBnate sdlatich, afid e nidurettmSextfactedwith ethyl acetate. The

extortoyas dried over anhydrous sodium sulfate, 30 and the solvent was
156\@££{8£%d pnder reduced pressure. The
ethyl (9R)-9-{2-[ (tert-butoxycarbonyl)aminc]ethyl}-2-methyl-
8, 9-dihydro-7H-cyclopenta[c]lpyrazolo[l, 5-alpyridine~1i-
carboxylate

[0411]

20

[0412]
Ethyl 9-{2-[ (tert-butoxycarbonyl)aminolethyl}-2-methyl-

8, 9-dihydro-7H-cyclopenta[c]lpyrazolo[l, 5-a]jpyridine-1-
carboxylate (300 mg) was fractionated by high performance

25 liquid chromatography (instrument: Prep LC 2000 (manufactured
by Nihon Waters K.K.), column: CHIRALPAK AD (50 mm ID x 500 mm
L, manufactured by Dicel Chemical Industries, Ltd.), mobile
phase: A) hexane 100%, B) hexane/ethanol=70/30, mixing ratio:
A/B=80/20, flow rate: 60 mL/min, column temperature: 30°C,

30 sample concentration: 10 mg/ml (hexane/ethanol=95/5},
injection amount: 300 mg). A fraction solution containing an

optically active compound having a longer retention time under
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residue was purified by silica gel column chromatography (ethyl
acetate/hexane=50/50-4100/0) and recrystallization 171 (ethyl
acetate/diisopropyl ether) to give the title compound (56.6 mg, total yield
from Reference Example 43, 45%). 1H-NMR (CDC13) S: 1.63 - 1.78 (1H,
m), 1.88 - 2.03 (4H, m), 2.11 - 2.26 (1H, m), 2.33 - 2.45 (1H, m), 2.47
(3€hes)?59f§ ‘é“é‘.‘éﬁﬁﬁﬁ 3. zae.rﬁ%fcs“féﬁ?mﬁf%ﬁ% (iéﬁ ﬁ}%s)?gﬁ%%,
S)cOrBIZ tikngl, vas 7cRAn Br2t ¢dHt o, Jix g 2hz)t irhbttirppoannd 06140 mg,
(1|\€/1f)7<_:§34 ){é,_e%{;st.a"igﬁ% féﬁ%h@&%e@%%l%éféﬂiS%PWE@“ﬂ%&)s?&%&E%ﬁ)ﬁ)@B
+ io elemental analysis: for 9N30.0.1H20 %): C
CPRE PR N L TS TR G C 88 5 3ot N Lo ony
sExampie 4ARIS0 mm L, manufactured by Dicel Chemical Industries,
N+{24(35) RematbylBLdihydros AH cvelopstalcipyrazalo[lndre: 0.5
a]pyridin-9-yllethyl}acetamide [04171 0 J H N1[0418] 20 A mixture of
Eﬂﬁ§ygkgpgqglﬁﬂ511emperature: 0°C, sample concentration: 0.25
buigxycartomdyameeietul-2smethy 8 Bdiiydrordtame : 10 plL) .
cyglopent razalo[1,5sa]pyridine-I- oxylate,(149 mg, @361 mmo|)
in %I&ﬁrgyﬁ[%%grigé éc%'&? mL)lf\jN%% s irrgd ):;;tél)ioééé:‘%r Sgéags, and’ )
10cchckhtratéd thdéfredticed préssure: T 25t mikwure: GfthERasidlie fnd* ~
triethytamime (593 [2.361-nnal) imtetrahydrdfamn-(3.63mL)24asadded 16 -
acgti ride (1921, ol) undepige;gooling; angithe mixturg ;g
wé?é gtﬂ?rl?éq at %zémgfgpg%?ug?or 10 min. WaFt'er (501L)Iawas addgd, and

thd 18blvént Was evapdtatecPurder téduled présSure ke residue was
[0413]

15 Example 18
N-{2-(2-methyl-8, 9-dihydro-7H~cyclopentaclpyrazolo[1l, 5-

alpyridin-9-yl)ethyl]acetamide
[0414]

o)

20 [0415]

To a mixture of 2-(2-methyl-8,9-dihydro-7H-
cyclopenta[c]pyrazolo[l,5-alpyridin-9-yl)ethanamine
hydrochloride obtained in Reference Example 43 and
triethylamine (1.36 mL, 9.76 mmol) in tetrahydrofuran (5 mL)

25 was added acetic anhydride (115 pL, 1.22 mmol) under ice-
cooling, and the mixture was stirred for 15 min. The reaction
solution was diluted with saturated agueous sodium hydrogen
carbonate solution, and the mixture was extracted with ethyl
acetate. The extract was dried over anhydrous sodium sulfate,

30 and the solvent was evaporated under reduced pressure. The
residue was purified by silica gel column chromatography

(ethyl acetate/hexane=50/50—100/0) and recrystallization
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30 purified by silica gel column chromatography (methanol/ethyl
acetate=0/100->5/95) to give the title compound (69.7 mg, yield 75%,
>99.9% ee). The enantiomer excess (ee) was measured by 172 high
performance liquid chromatography (column: CHIRALPAK AD-H (4.6 mm
ID, x 250 mm L, manufactured by Dicel Chemical Industries, Ltd.), mobile
o e RS AR o S0 O IR, Sofire oo
30C ssamyde 5-ebateriratidnt 008 rRgfak siivexadmedathandl20545) injection

volug1Qdge L-NMR (EPC13) 65 163 - 178 (LHem), 3.83- 20 @H,

m), 2.11-2.27 (1HH’ mjzl, 2.33 - 2'415é1|§| mél, 2.47 (3H, s), 2,79 - 3.06 2H7 ~
S 548 P a3 G brd) 6 1R o <5 &b b, 49 27 6
5H3),8l214H d,J .20 Hz}.. J0419 Example.26 (1H, brs), 6.15 (1H,

NH2;[(3R)-2-methyl8,9-dihydro-H-cyglopentalcipyrazolo[h,5; ),
a]pyridin-9-yllethyl}acetamide 15 [0420] O " N " 1 [0421] A mixture of ethyl
(9RSLG D (RYEBitoXY EarbdRyjamindfetrshe2 Ihassy 1f8 grdmiyRls- 7H- 20
cyotepenta|disapotdl5-alyridine-I-carboxylate (135 mg, 0.348 mmol)

inb,;S’ZI\/(IMpphgréc ﬁgj&ﬁ mL) was stirred at 100C for 3 days, and
concentrated under reducéd pressure. To a mixture of the residue and

1otrigliRASRTiAS @BBYS3%18 Afthof st BfiRydfefiran (3.5 mL) was added
aaeiiccanhydddey98.C L, @5. 104 mmol)aander, icescaeling, and the
mkxé%edwg/os) stired &f poomytemperatuge fop 19.min. Water (50 L) was
added, and the “$olvent was evaporated under reduced pressure. The
reSRtiEWas purified by silica gel column chromatography (methanol/ethyl
acetaten@/100-+5/95) to give the title compound (86.0 mg, yield

15 N-{2-[(9S)-2-methyl-8,9-dihydro-T7TH-cyclopenta[c]pyrazolo[1l, 5-

alpyridin-9-yllethyllacetamide
[0417]

[0418]

20 A mixture of ethyl (8S)-9-{2-[(tert-
butoxycarbonyl)amino]ethyl}-2-methyl-8, 9-dihydro-7H-
cyclopenta[c]pyrazolo[l,5~alpyridine-1~-carboxylate (140 mg,
0.361 mmol) in 12M hydrochloric acid (4 mL) was stirred at

25

30

100°C for 3 days, and concentrated under reduced pressure. To
a mixture of the residue and triethylamine (503 pL, 3.61 mmol)
in tetrahydrofuran (3.6 mL) was added acetic anhydride (102 puL,
1.08 mmol) under ice-cooling, and the mixture was stirred at
room temperature for 10 min. Water (50 upL) was added, and the
solvent was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (methanol/ethyl
acetate=0/100->5/95) to give the title compound (69.7 mg, yield

75%, >99.9% ee). The enantiomer excess (ee) was measured by
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S0 96%, 99.9% ee) . The enantiomer excess (ee) was measured by high
performance liquid chromatography (column: CHIRALPAK AD-H (4.6 mm

ID x 250 mm L, manufactured by Dicel Chemical 173 Industries, Ltd.),

mobile phase: hexane/ethanol=95/5, flow rate: 1.0 mL/min, column
temparature; 39G. sample, sanegntration; 0.5 ma/mk, ... -
(hexrggrllre ethanol=95 5), f“r%gcgon %ﬁmg?’lﬁ% yg5[%51Il\llml\fllR (%%%Zﬁ;z%( Ab-H
1.64-61 77 @EHxmd24.89 -1, 109@rEanturedo by DEq@H Crgmpasd - 2.45
(LEhduypt24ds(3H.t8), 2.800163.05 (s, Bedans/4t{3hbmpsy 43 fhldw

brs), 6.15 . S), 6.58 (1H,d, J =7.0 Hz), 8.21 d, J=7.0 Hz).
[giéﬁle&(><?§2ﬁg§1 golumn temperagure: §%t%, sampZe )

SN 2R ety B9 dfo TH Ry cldpermafy|pyrarsiobfe 5. A pyddireotyiyn

i

ethylagatamiglg [0423] O " H N is [0424] A mixture of ethyl
9-(2-aminoethyl)-2-ethyl-8,9-dihydro-
7o) RIBp ARSI Ty izaioft 5-alpy i catboxprdld (120 Mo, 126
maltim 12M hydidehiotie &cid3(3-mi)4fad Stirren) at 2.00C a3 days2-79 -
ang the miKturg)was concenirated upder 20 redusedhpressiue, 79 ag (14,
mi>§;ure oE he Eesidue and trietr(%:%mine 3751, 2.69 mmol inO

r hygro urén}tzfdml‘_]) Was adiels alefic aﬁ%rl e (776_.3 - %0'&0r
mifrfAl8hder ice- cooling, and the mixture was stirred at room temperature
fok . Lanpiin. Y¥ater (50 L) was added, and the solvent was 25 evaporated
under reduced pressure. The residue was purified by silica gel column
cf%ﬁ?a—téé?gﬁﬁ%zm%ﬁHgﬁaﬁeﬁfﬂlazgfa%_ THGH5788Y 1 ol TRg el T 5
conpeundi(B29%9 yg eyield 185%)adHiBIMR (CDC13) 8: 1.35 (3H,t,J =7.6

1511704289 - 1.77 (1H, m),

20

25

30

O

[0421]

A mixture of ethyl (9R)-9-{2-[(tert-
butoxycarbonyl)aminolethyl}-~-2-methyl~8, 9-dihydro-7H-
cyclopentalc]lpyrazolo[l,5-alpyridine-l1-carboxylate (135 mg,
0.348 mmol) in 12M hydrochloric acid (4 mL) was stirred at
100°C for 3 days, and concentrated under reduced pressure. To
a mixture of the residue and triethylamine (485 pL, 3.48 mmol)
in tetrahydrofuran (3.5 mL) was added acetic anhydride (98.7 pL,
1.04 mmol) under ice-cooling, and the mixture was stirred at
room temperature for 10 min. Water (50 pL) was added, and the
sclvent was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography (methanol/ethyl
acetate=0/100—55/95) to give the title compound (86.0 mg, yield
96%, 99.9% ee). The enantiomer excess (ee) was measured by
high performance liquid chromatography {(column: CHIRALPAK AD-H
(4.6 mm ID x 250 mm L, manufactured by Dicel Chemical
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301.86 -2.02 (4H, m), 2.13 - 2.26 (1H, m), 2.30 - 2.48 (1H, m), 2.76 -
3.05 (4H, m), 3.23 - 3.48 (3H, m), 5.52 (1H, brs), 6.58 (IH, d, J = 6.8 Hz),
8.22 (1H, d, J = 6.8 Hz). 174 [0425] Example 22
N-[2-(2-methyl-7,8- dihydro -6H-cyclopentale]imidazol[1,2-
clpyidialetyllacetamide 12 (042610 NN 14271 Ar5y3pension
N-[2-(2-amiho-6, 7-dihydro-5H-

cy@@ﬁéntb{@]p%@%ﬂ-yﬁ@l%é@@ﬁﬁdétﬂIEG mg;©.0888rle mmol),
br@aﬂfwﬁt@@@(ﬂ;ﬁ 50my, fs¥20 mmoathasd-s0dingl hysdrogeni sadanate
(10 0. mr ol) in ethanol (1 mL) was heated under reflux for 4 hr.
The suﬁ[\‘/ent wal' vaporated under reduced pressure, and

5N, K=diMfethgFSimarkidé (84t ) Was addiéd. T he BAure dirrddiated .

with 150-W nygrqwgv%nd stiged-ablh 5[6@6;1 fOfnSO mlmThg}sfolge;nt whago -

evap err r sre an r rifie thin

Iayﬁeroog(.: l‘orﬁa og’raph met aﬁrﬁoll ?ﬁlyl a éta% (2% g%‘ %I%ii P%’ 1

metharfolféthyl HeethteE595) tb Jinle the fifle CBmpdund (2.0 Mghyield

10Q)42871H-NMR (CDC13) S: 1.67 - 1.81 (1H, m), 1.89 (3H, s), 2.04 -

2.19 2.37 - 2.54 (1H, m), 2.47 (3H, s), 2.81 - 2.97 (1H, m), 2.97 -
103 §% ?Fem}]s 20 - 3.35 (1H, m), 3.35 - 3.51 (2H, m), 5.42 (1H, brs), 7.08

(1H— %, -J(2-8:8hi2),87. 3941, d 5978 (iH oded ta 8.8 piz)a 26 M BL(ES1+):

E\ggfgm[ogt%%] JEXaPie 23 Ni{2d(8S)-1-fluoro-2-methyl-2,6,7,8-
tetr X

drocyclopentale]indazol-8-yllethyl}acetamide

15 [0424]

A mixture of ethyl 9-(2-aminoethyl)-2-ethyl-8,9-dihydro-
TH-cyclopenta{clpyrazolo([l, 5-alpyridine~-1l~-carboxylate (81.0 mg,
0.269 mmol) in.lZM hydrochloric acid (3 mL) was stirred at
100°C for 3 days, and the mixture was concentrated under

20 reduced pressure. To a mixture of the residue and
triethylamine (375 pL, 2.69 mmol) in tetrahydrofuran (2.7 mL)
was added acetic anhydride (76.3 uL, 0.807 mmol) under ice-
cooling, and the mixture was stirred at room temperature for
15 min. Water (50 pL) was added, and the solvent was

25 evaporated under reduced pressure. The residue was purified by
silica gel column chromatography (methanol/ethyl
acetate=0/100—>5/95) to give the title compound (62.9 mg, yield
85%) .

'H-NMR (CDCl3) &: 1.35 (3H, t, J = 7.6 Hz), 1.62 - 1.77 (1H, m),

3 1.86 - 2.02 (4H, m), 2.13 - 2.26 (1H, m), 2.30 - 2.48 (1H, m),
2.76 - 3.05 (4H, m), 3.23 - 3.48 (3H, m), 5.52 (1H, brs), 6.58
(1B, 4, J = 6.8 Hz), 8.22 (1H, d, J = 6.8 Hz).
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30[0429] 1750 F N H [0430] To a solution of
N-{2-[(8S)-2-methyl-2,6,7,8-
tetrahydrocyclopenta[e]indazol-8-yl]ethyl}acetamide (1.01 g, 5 3.91 mmol)
in acetonitrile (39.2 mL) was added xenon difluoride (728 mg, 4.30 mmol)
ugg %c]e-cooling, and the mixture was stirred for 18 hr. The reaction
solution'was diluted with ethyl acetate, washed with saturated aqueous
s&dam?P hydfgen carbonate solution and saturated brine, and 1o dried
oyeranhydrus sodium-sulfaier Shensalyent peas: Lvapetaded ainder-
reg cerd. ggens_s#re “&“@ gecseigue Was purified by silica gel column
ch atlograp yy(Jf\ﬁ?l ettiyl “ace %exane=50/50->100/0) and
s prEptalive TLC (methanol/ethyl acetate-10/90) to give the title compound
15 (86.4 mg, yield 8®%). 'H-NMR (CDC13) 6: 1.65 - 1.80 (1H, m), 1.88 -
2.00 (1H, m), 1 93,(@@, s), 2.05-2.19 (1H, m), 2.31 - 2.47 (1H, m), 2.79 -
3,07 (2H, m)| 3.2&- 3.57 (3H, m), 4.03 (3H, d, J = 1.6 Hz), 5.38 (1H, brs),
2A1F = 8.8 Hz), 7.30 (1H, dd, J = 20 8.8, 2.2 Hz), melting point:
gcrystallized from ethyl acetate/hexane), MS (ESI+): 276
(M+H);-elemental analysis: for CL15H13N3F0.0.IH20 25 Calculated (%): C,
638421 6.61; N, 15.16 Found (%): C, 64.96; H, 6.48; N, 15.22. [0431]
Example R4s NE2-$88) loChbdrd2- (et 1256 &, 8=30hydro-SH-

tefrabydracyclopeptalelindazol-Bryllethyilacetamide (0482 ng, 0.0803

10 mmol), bromoacetone (16.5 mg, 0.120 mmol) and sodium hydrogen

carbonate (10.1 mg, 0.12 mmol) in ethanol (1 mL) was heated
under reflux for 4 hr. The solvent was evaporated under

reduced pressure, and N,N-dimethylformamide (1 mL) was added.

The mixture was irradiated with 150 W microwave and stirred at

15 160°C for 30 min. The solvent was evaporated under reduced
pressure, and the residue was purified by thin layer
chromatography (methanol/ethyl acetate=17/83 and NH;
methanol/ethyl acetate=5/95) to give the title compound (2.0
mg, yield 10%).

20 *H-NMR (CDCls) &: 1.67 - 1.81 (1H, m), 1.89 (3H, s), 2.04 -
2.19 (2H, m), 2.37 - 2.54 (1H, m), 2.47 (3H, s), 2.81 - 2.97

(14, m), 2.97 - 3.12 (1H, m), 3.20 - 3.35 (1H, m), 3.35 - 3.51

(2, m), 5.42 (1H, brs), 7.08 (1H, d, J = 8.8 Hz), 7.19 (1H,
s), 7.39 (1H, 4, J = 8.8 Hz).

25 MS (ESI+): 258 (M+H).
[0428]
Example 23
N-{2-[(8S)-1-fluoro-2-methyl-2,6,7, 8-
tetrahydrocyclopentafe]lindazol-8-yllethyl}acetamide

30 [0429]
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176 0 N N =H [0433] To a solution of N-{2-[(8S)-2-methyl-2,6,7,8-
tetrahydrocyclopenta[e]indazol-8-yl]lethyl}acetamide (80 mg, 5 0.311
mmol) in acetonitrile (3.1 mL) was added N chlorosuccinimide (45.7 mg,
0.342 mmol), and the mixture was stirred at 50C for 5 hr. The solvent was
evaporated under reduced pressure, and the residue was purified by

S|kca gel; columnc
D

eparativ

(lH

171C (recr stalllzed from ethyI acetate/he Cygme
(M+H), elemants @tdif8is? fof C1EHIENECLE:
Htetzzhbddld@(@llépanda(%)l@Q@Zcﬂ&&ﬁy@]mm,llamalfW] 2501 g,

Eéa@:P'ﬁm%ﬁ N'{g Hg@%&?{%zx@@tﬁy%ﬁ Ziegs added xenon
tetrahf/drocycIoPenta[e]lndazoI -8- yI]ethyI}acetamlde [0435] 177 O BIE N

mg, 4. under ice-cooling, and

uoride

mixture was stirred for 18 hr.

matography (methanol/ethyl acetate=0/100-*10/90),

( acetonitrile/water=10/90-*90/10) and

rq@rys allization (glhyl acetate/hexane) to give the title compound (20.1
Ny %). 1H-NMR (CDC13) 6: 1.63 - 1.77 (1H, m), 1.91 (3H, s),

A, m), 2.25 - 2.40 (1H, m), 2.81 - 2.93 (IH, m), 2.96 - 1s 3.10

.27 - 3.48 (2H, m), 3.61 - 3.72 (1H, m), 4.13 (3H, s), 5.35 (1H,

bregaigy’ (1H, d, J = 8.8 Hz), 7.45 (1H, d, J = 8.8 Hz), melting point: 168 -

20 MS (ESIH): 201
Keliiated (%5 C, 61.75:

The reaction solution was

diluted with ethyl acetate, washed with saturated aqueous

sodium hydrogen carbonate solution and saturated brine, and

dried over anhydrous sodium sulfate.

The solvent was

evaporated under reduced pressure, and the residue was

purified by silica gel column chromatography (NH, ethyl

acetate/hexane=50/50—-100/0)

and preparative TLC

(methanol/ethyl acetate=10/90) to give the title compound

(86.4 mg,

yield 8.0%).

'H-NMR (CDCls) &: 1.65 - 1.80 (1H, m),
1.93 (3H, s), 2.05 - 2.19 (1H, m), 2.31 - 2.47 (14, m), 2.79 -
3.07 (2H, m), 3.25 - 3.57 (3H, m), 4.0
5.38 (1H, brs), 7.12 (1H, d, J = 8.8 Hz), 7.30
8.8, 2.2 Hz),

1.88 - 2.00 (1H, m),

3 (3, d, J = 1.6 Hz),

(1H, 4ad, J =

melting point: 155 - 156°C (recrystallized from ethyl

acetate/hexane),

MS (ESI+):

elemental analysis:

276 (MtH),

Calculated (%): C, 65.01; H, 6.61; N,
C, 64.96; H, 6.48; N, 15.22.

Found (%):

[0431]
Example 24
N-{2-[(8S)

-l-chloro-2-methyl-2,6,7,8-

for C15H18N3FO-O - leo

15.16

tetrahydrocyclopenta[e]indazol-8-yl]lethyl}lacetamide

[0432]
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H [0436] To a solution of N-{2-[(8S)-2-methyl-2,6,7,8-
tetrahydrocyclopenta[elindazol-8-yljethyl}acetamide (50 mg, 5 0.194
mmol) in acetonitrile (2.0 mL) was added N bromosuccinimide (34.6 mg,
0.194 mmol), and the mixture was stirred at room temperature for 15 min.
The solvent was evaporated under reduced pressure, and the residue
was purified by SI|IC gel column chromatography (methanol/ethyl 10
%]t /10045 to give the title compound (60.3 mg, yield 92%).
1I,—\5 NMR (CDC13H8 1.57-1.72 (1H, m), 1.91 (3H, s), 1.93 - 2.13 (2H, m),
‘ , m), 2.76 - 2.93 (1H, m), 2.95 - 3.10 (1H, m), 3.25 - 3.52
3 78 (1H, m), 4.16 is (3H, s), 5.44 (1H, brs), 7.16 (1H, d, J
=8.8 , 7.48 (1H, d, J = 8.8 Hz), melting point: 167 - 169C
(rq@ystgllized from methanol/ethyl acetate), MS (ESI+): 236 (M+H), 20
elemental anaIyS|s for C15H18N3BrO Calculated (%) 53.58; H, 5.40;
N, 12.50 Foind o) to5240 H %5 o8 N, 1o %" P&ZlfﬂGE%al%ple 26 25
N {24 Batiyore 2ymbthyinG 7 Fdinydiaey tldpentapalindazot B2 Reylithe)g,

etBYB@ﬁemB%e &4%&@1gr}¥lﬂ R iof% was added N-
2-(5-Fluoro-2-methyl-6,7- dlhydrocyclopenta[e]lndazol

8(?%%%%%%"% ?7% &g, Oo 5% ﬁﬁ?ﬂ&)b'wag%ggav‘éﬂx%%e was
tetrabydeafusan 5824 by, sigibylamire §o84h 0wt evaporated under

reduced pressure, and the residue was purified by silica gel

column chromatography (methanol/ethyl acetate=0/100—10/90),

10 preparative HPLC (acetonitrile/water=10/90—>90/10) and
recrystallization (ethyl acetate/hexane) to give the title
compound (20.1 mg, yield 22%).

'H-NMR (CDCl3) &: 1.63 - 1.77 (1H, m), 1.91 (3H, s), 1.95 -
2.13 (2H, m), 2.25 - 2.40 (14, m), 2.81 - 2.93 (1H, m), 2.96 -
15 3.10 (1H, m), 3.27 - 3.48 (2H, m), 3.61 - 3.72 (1H, m), 4.13
{3H, s), 5.35 (1H, brs), 7.17 (1H, d, J = 8.8 Hz), 7.45 (1H, d,
Jd = 8.8 Hz),

melting point: 168 - 171°C (recrystallized from ethyl
acetate/hexane),

20 MS (ESI+): 291 (M+H),

elemental analysis: for CisHigN3ClO

Calculated (%): C, 61.75; H, 6.22; N, 14.40

Found (%): C, 61.59; H, 6.28; N, 14.40.

[0434]

25 Example 25

N-{2-[(8S)-1-bromo-2-methyl-2,6,7,8-
tetrahydrocyclopenta[e]indazol-8~yl]lethyl}acetamide

[0435]
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mmol) and acetic anhydride (35.0 L, 0.371 mmol) were added under
ice-cooling, and the mixture was stirred for 15 min. The reaction solution
was diluted with saturated agueous sodium hydrogen carbonate solution,
diluted with ethyl acetate, io washed with water and saturated brine, and
dried over anhydrous sodium sulfate. The solvent was evaporated under
reguced gressure. Th¥ obtained crystals were washed with diisopropyl
ethQrte give thetit pound (82.0 mg, yield 89%). is 1H-NMR
) S: 2203 (3, s), 2.85 - 2.95 (2H, m), 3.08 (2H, s), 4.04 - 4.13
4,20(3H, s), 5.62 (IH, brs), 5.85 - 5.95 (1H, m), 7.19 (IH, d, J =
, S), MS (ESI+): 274 (M+H). [0440] 20 Example 27
3 2-methyl-6,7-dihydrocyclopentale]indazol-8(2H)- ylidene)
ethydgggpanamide [0441] Ol \N\N ~ H F 25 [0442]
2-(5-Fluoro-2-methyl-6,7-dihydroc clopenta%r(? indazol-
8(2H)-ylidéhd)etRaRaniRe7d'0 %Fé?ﬁ?‘ B Was ditsdnEd 179 in
tetrebyehgfirany@l4mab) afiethyldazine-(%06v4 1s th4DAaperrmotlidad (50 mg,
sPIopienicapydride (426, 1k, P;321 pmelwerg.added under ice-cooling,
and the mixture was stirred for 15 min. The reaction solution was diluted
with SELFHAEI HqtESuS Shufufds HyutdGeltdrborité solttior *aHathas
savémtredsagvaporateempadet ueduced pressime. Treeregiduentagas
puified by:silica,gel colump chramatography. (methanplietiyle was
acetate=3/97->15/85) to give the title compound (83.2 mg, yield 860).
1RINIVR FE D1 §) 5L P 28T3H IR 78 F)2 5086 TR g mpthanol/ethyl

10 acetate=0/100—>5/95) to give the title compound (60.3 mg, yield
92%) .

'H-NMR (CDCls) &: 1.57 - 1.72 (1H, m), 1.91 (3H, s), 1.93 -
2.13 (2H, m), 2.23 - 2.41 (1H, m), 2.76 - 2.93 (1H, m), 2.95 -
3.10 (1H, m), 3.25 - 3.52 (2H, m), 3.61 - 3.78 (1H, m), 4.16
15 (3H, s), 5.44 (1H, brs), 7.16 (1H, d, J = 8.8 Hz), 7.48 (1H, d,
J = 8.8 Hz),
melting point: 167 -~ 169°C (recrystallized from methancl/ethyl
acetate),
MS (ESI+): 236 (M+H),
20 elemental analysis: for CisHigN3BrO
Calculated (%): C, 53.58; H, 5.40; N, 12.50
Found (%): C, 53.40; H, 5.28; N, 12.46.
[0437]
Example 26
25 N-{2-(5-fluoro-2-methyl-6,7-dihydrocyclopentale]indazol-8 (2H) -
ylidene)ethyl]acetamide
[0438]
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10 7.5 Hz), 2.88 - 2.95 (2H, m), 3.06 - 3.15 (2H, m), 4.06 - 4.15 (2H, m),
4.21 (3H, s), 5.57 (1H, brs), 5.87 - 5.96 (1H, m), 7.20 (1H, d, J = 9.3 Hz),
8.06 (1H, s), MS (ESI+): 288 (M+H). [0443] 15 Example 28
N-[2-(5-fluoro-2-methyl-2,6,7,8- tetrahydrocyclopentale]indazol-8-yl)
ethyllacetamide [0444] 0 NN N'SH F 20 [0445] To a solution of

N-f¢-(5-fluoro-2- ?l\ﬁl -6,7-
dihy e]indazol-8(2H)-ylidene)ethyllacetamide (82.0 mg,
0.360-11 ethanol (3 mL) was added palladium- carbon powder

was cancentrated under reduced pressure. The residue was purified by
siliggageh column chromatography (NH, methanol/ethyl

tate=0/1 /95 het nd (6 %). 30
M (DT S5 D Qe L RRr o LG (PO CReC,
2. 842 39)(1dene) eRI3HanisE (178 nf), 1870 BBD mczl@mam)dgsgmved
3-93 (8B Mh vk 18:(3HS) (545 H, PiSedrlddibhd. @56 10.2Hzy 1.89

(1H S), meltlng point: 116 - 119C ( recrystalllzed from ethy
Ih@REnaS s TRSIF 18P0 (RPH1Y), Htenferitat éﬂ&%}é.s‘”f‘o‘%e added
Cl&d@@NﬁF@@QHZ@,CaMIm (X tQré4ws$; Hi 5r84dN{d5.06 Rdund The

(Y)e S OA8: b - 830 Niakd 891 J0448) i th saturated aqueous sodium

hydrogen carbonate soclution, diluted with ethyl acetate,

10 washed with water and saturated brine, and dried over
anhydrous sodium sulfate. The solvent was evaporated under
reduced pressure. The obtained crystals were washed with
diisopropyl ether to give the title compound (82.0 mg, yield
89%) .

15 'H-NMR (CDCl3) &: 2.03 (3H, s), 2.85 - 2.95 (2H, m), 3.08 (2H,
s), 4.04 - 4.13 (2H, m), 4.20 (3H, s), 5.62 (1H, brs), 5.85 -
5.95 (1H, m), 7.19 (iH, d4, J = 9.9 Hz), 8.05 (1H, s),

MS (ESI+): 274 (M+H).
[0440]

20 Example 27
N-[2-(5-fluoro-2-methyl-6,7-dihydrocyclopentale] indazol-8 (2H) -
ylidene)ethyl}propanamide
[0441]

25 [0442]
2-(5-Fluoro-2-methyl-6, 7-dihydrocyclopenta[e]indazol~
8 (2H) ~ylidene)ethanamine (78.0 mg, 0.337 mmol) was dissolved
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io Example 29 N-[2-(5-fluoro-2-methyl-2,6,7,8-
tetrahydrocyclopenta[elindazol-8-yl)ethyl]propanamide [0447] 0 \N N Il

N\, H F 15[0448] To a solution of N-[2-(5-fluoro-2-methyl-6,7-
dihydrocyclopentale]indazol-8(2H)-ylidene)ethyl]propanamide (83.2 mg,
0.290 mmol) in methanol (2.9 mL) was added. palladium-carbgn powgder

(81.§ rﬁ%l)c,rgrgg %ﬁ(e) grﬁ& ﬁlre(vgva%s S |raréd6¥2r %g\%)élr%nﬁ%rcfg@gﬁ%atﬁ%dsp 'e%%at
raBrR tenfiet apgrrfor AraThed eagsly st el filterdtt ffL afacthle fikifteadded
wasconcerdraied! ungler seduced pressure. The rasiduedvas purffiediby The
silica gel column chromatograph ethanol/ethyl acetate=0/100-

o S S e e DAt &

51 hpd@pger Je2eaLE 1Se5utE ey (Brdnhhel 83LVETYY (RS, AYpRop7ted
2.8848H r@911263b p2eBblE, Ming.86si13udd (2, BUr8fa%d $53(8H,ca gel
m), 4.17 (3H, s), 5.45 (1H, brs), 7.11 (1H, d, J = 10.2 Hz), 7.88 (
m%ﬁ?ﬁld“Boﬁﬁ?‘fiait-oﬁ@&héfeéﬂ?stt%ﬁ&%]o(ﬁ}%qr%tﬁﬁ%@e Sty A o
(ESIv - 1190 (V) edamerndl d83h3igTor GEEH2BMEBFO 181 Calculated

(%) 56 #2ckl, 6.97; NobA 521 Found (%) G 66,22 Hob0BN, 142
[0449] ExamBIe 305
0

10N 1238%éh0r6:2 et 7- Wy dfeyclopéntaRlitdasalie (Bh- yidéne) * - 1°
etti¢Hacetamile? [0450),0 sk , 5.57 (1H, brs), 5.87 - 5.96 (1H, m),

7.20 (1H, d, J = 9.3 Hz), 8.06 (1H, s),
MS (ESI+): 288 (M+H).
[0443]

15 Example 28
N-[2-(5-fluoro-2-methyl-2,6,7,8-
tetrahydrocyclopenta[e]lindazol-8-yl)ethyl]acetamide

[0444]
. o
N N)J\
N} H
F
20 [0445]

To a solution of N-[2-(5-fluoro-2-methyl-6,7-
dihydrocyclopental{e]indazol-8 (2H) -ylidene)ethyl]acetamide
(82.0 mg, 0.300 mmol) in methanol (3 mL) was added palladium-
carbon powder (8.2 mg), and the mixture was stirred under a

25 hydrogen atmosphere at room temperature for 32 hr. The
catalyst was filtered off, and the filtrate was concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (NH, methanol/ethyl acetate=0/100—5/85)
to give the title compound (63.9 mg, yield 77%).

30 'H-NMR (CDCl3) &: 1.67 - 1.81 (1H, m), 1.85 - 1.97 (1H, m),

1.93 (3H, s), 2.14 - 2.30 (iH, m), 2.35 - 2.52 (1H, m), 2.87 -
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~'~ H CI [0451] io 2-(5-Chloro-2-methyl-6,7-dihydrocyclopenta[e]indazol
8(2H)-ylidene)ethanamine (105 mg, 0.424 mmol) was dissolved in
tetrahydrofuran (4 mL), triethylamine (88.6 .iL, 0.636 mmol) and acetic
anhydride (48.1 pL, 0.509 mmol) were added under ice- cooling, and the
mixtur, stirred for,10 mip. The reaction 1 lufign was dilut |
sa?dtﬁat?e %ﬁdugds éé i]7urﬁ hg;/' -rgc{]gégnﬁ’carﬁlzbngsfg %olﬂ%@n,%ﬁid %ﬁg gn\ilﬁtgr'e
wazrextradtdd withletid dcetaté - FhidZextrdeBWasWashed with saturated
brine1and gried qveranhydrpugsodiun,siufate; andithersplventyas
evago %tﬁeg /#enxdenrereduced pressure. The residue was purified by silica
ge?f1 B Colamn cﬁror)n’atography (methanol/ethyl acetate=0/100->5/95) to
QivESthesiflélcordpbutdt®b.7 mg, yield 79%). 1H-NMR (CDC13) 8: 2.03
(311 8he2B31- 2% (2HsM)£3:03 3, b 8L, 1), .04 - 4.11 (2H, m), 4.27
(3H, ), 5.62 (1H,, bys_/‘LgS.SO -5.88 (1I—61, 4),_ 7N24 £%H0§)’ 8.11 (1H, s), 25
méltng BSREL 77 L 178C frectyétaltizéd fomiethyP atetate/hexane), MS
(EBpENRQ@IG (M+H), elerh@ntdl, afal/sis:Nor GLEH16N3C10 Calculated
(%E'OQ4§12.18; H, 5.57; N, 14.50 so Found (%): C, 62.11; H, 5.57; N,
14.37. 182 [0452] Example 31 N-[2-(5-chloro-2-methyl-2,6,7,8-
e FERE Oty topentalelindazol-8-yl)ethyllacetamide 5[0453]0 NN 1 H
CIN-[2-(5-fluoro-2-methyl-2,6,7,8~

tetrahydrocyclopentafe]indazol-8-yl)ethyl]propanamide
[0447]

O
\
N NS
N | H
F
15 [0448]

To a solution of N-[2-({5-fluoro-2-methyl-6,7-
dihydrocyclopenta[e]indazol-8 (2H) -ylidene)ethyl]propanamide
(83.2 mg, 0.290 mmol) in methanol (2.9 mL) was added
palladium-carbon powder (8.3 mg), and the mixture was stirred

20 under a hydrogen atmosphere at rocom temperature for 7 hr. The
catalyst was filtered off, and the filtrate was concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (methanol/ethyl acetate=0/100->15/85) to
give the title compound (77.2 mg, yield 92%).

'H-NMR (CDCl3) &: 1.12 (3H, t, J = 7.6 Hz), 1.65 - 1.78 (1H, m),
1.85 - 1.99 (1H, m), 2.07 - 2.28 (3H, m), 2.35 - 2.51 (1lH, m),
2.86 - 3.11 (2H, m), 3.25 - 3.53 (3H, m), 4.17 (3H, s), 5.45
(14, brs), 7.11 (1H, d, J = 10.2 Hz), 7.88 (1H, s),

25

melting point: 117 - 119°C (recrystallized from ethyl acetate),
30 MS (ESI+): 290 (M+H),

elemental analysis: for CigHzoN3FO
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[0454] To a solution of N-[2-(5-chloro-2-methyl-6,7-
dihydrocyclopentale]indazol-8(2H)-ylidene)ethyllacetamide 20 (79.5 mg,
0.274 mmol) in tetrahydrofuran (5 mL) was added 5% platinum-activated
carbon (32 mg), and the mixture was stirred under a hydrogen
atmqsphere gt rgom temperatyre for T alyst was filtered off,
an qfhcgﬂfﬁﬁg?e \X/é;s'ccgﬁce%r%tfaéé’d IELfnc%t—:"rr})rrﬁle’drt}&(a:’eEl??)lf(la‘j}/szssure. The residue

wasyntificd byGiliée ge? 255eolind® thfemitegaphy (methanol/ethyl

aqejaleyi0/100-*25/75), liquid chromatography

(water/acet %itrile:90/10--),0/100) and recrystallization (ethyl

alEiats) x%ne) to give the titte compound (23.3 mg, yield 29%).
5 1H-NRKR $€DC03p 82 63 h L 77 (1 Hl iyt Slvc 1cgR it F [ el Y it 2093 §3RH) -

S)y 2itb e €81 ARbtaRPae2.47 (1H, m), 2.83 - 3.07 (2H, m), 3.26 -
3.48 (3H, m), 4.25 (3H, s), 5.45 (1H, brs), 7.20 (1H, s), 7.95 (1H, s),
méﬂﬁ'(lrboﬂ)oint: 143 - 144C (recrystallized from ethyl acetate/hexane), 25
MS (ESI+): 292 (M+Idy, elemental analysis: for C15H2BN3C10 Calculated
(WZQ C, 61.75; H, 6.2%; N, 14.40 Found (%): C, 61.75; H, 6.19; N, 14.56.
[0 o ExaMpl®i32 183
NN et I-8,d:'dihydro-7H-cyclopenta[c]pyrazolo[1,5-
ethyl]propanamide [0456] Ox N"1H NY 5[0457] To a
-methyl-8,9-dihydro-7H-
Crllta[c]pyrazolo[l,5-a]pyridin-9-yl)ethanamine (69.7 mg,

[0451]

10 2-(5-Chloro-2-methyl-6, 7-dihydrocyclopentalelindazol-
8 (2H) ~ylidene) ethanamine (105 mg, 0.424 mmol) was dissolved in
tetrahydrofuran (4 mL), triethylamine (88.6 uL, 0.636 mmol) and
acetic anhydride (48.1 ulL, 0.509 mmol) were added under ice-
cooling, and the mixture was stirred for 10 min. The reaction
15 solution was diluted with saturated aqueous sodium hydrogen
carbonate solution, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine and dried
over anhydrous sodium sulfate, and the solvent was evaporated
under reduced pressure. The residue was purified by silica gel
20 column chromatography (methanol/ethyl acetate=0/100—5/95) to
give the title compound (96.7 mg, yield 79%).
H-NMR (CDCl3) &: 2.03 (3H, s), 2.83 - 2.91 (2H, m), 3.03 -
3.11 (2H, m), 4.04 - 4.11 (2H, m), 4.27 (3H, s), 5.62 (1H,
brs), 5.80 - 5.88 (1H, m), 7.24 (1H, s), 8.11 (1H, s},
25 melting point: 177 - 178°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 290 (M+H),
elemental analysis: for C;sHigN3Cl1O
Calculated (%): C, 62.18; H, 5.57; N, 14.50
30 Found (%): C, 62.11; H, 5.57; N, 14.37.
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0.324 mmol) and triethylamine (90.3 L, 0.648 mmol) in to tetrahydrofuran

(3 mL) was added propionic anhydride (49.9 jsL,, 0.389 mmol) under

ice-cooling, and the mixture was stirred for 15 min. The reaction solution

was diluted with saturated aqueous sodium hydrogen carbonate solution,
rﬂ}ﬁs olvent was evaporated under reduced pressure. The residue

w 5 rified by silica gel column chromatography (ethyl acetate) to

gitaneitle3dompound (66.8 mg, yield 76%). 1H-NMR (CDC13) 8: 1.10

(3tlTL t2d B2 e 1262 th¢7-AH, M) 1.88 - 2.02 (1H, m), 2.07 - 2.25
2 ) 2.46 (3H, )278 3.05 2H m), 3.22 - 3.48

o rﬁ%?le@weﬁ%é%}% BP0 B D AR s eii?ﬁ“ﬁ‘}? 8.20 (1H,
5d,[045310 Hz), melting point: 100 - 102C (recrystallized from ethyl
acetate/hexane), MS (ESI+): 272 (M+H), 25 elemental analysis: for
C16H21N30 Calculgfed (%): C, 70.82; H, 7.80; N, 15.49 Found (%): C,
70N9H, 7.90; [0458] Example 33 30

NPR (’L\ meth I 8 9+d|hydro -7H-cyclopenta[c]pyrazolo[1,5-
cyclop nta[c]pyrazolo[l,5-a]pyridin-9-yl)ethanamine (69.7 mg, s0.324
mmol) @nd triethylamine (90.3 L, 0.648 mmol) in tetrahydrofuran (3 mL)

w gggi&ed cyclopropanecarbonyl chloride (35.3 L, 0.389 mmol) under

ice-cooling, and the mixture was stirred for 15 min. The reactlon solution
was dilut &Vﬁﬂ§olutlon of N-[2~(5-chloro-2-methyl-6,

dihydrocyclopenta[e]indazol-8 (2H) -ylidene)ethyl]acetamide

10 (79.5 mg, 0.274 mmol) in tetrahydrofuran (5 mL) was added 5%
platinum-activated carbon (32 mg), and the mixture was stirred
under a hydrogen atmosphere at room temperature for 7 hr. The
catalyst was filtered off, and the filtrate was concentrated
under reduced pressure. The residue was purified by silica gel

15 column chromatography (methanol/ethyl acetate=0/100-25/75),
liquid chromatography (water/acetonitrile=90/10—0/100) and
recrystallization (ethyl acetate/hexane) to give the title
compound (23.3 mg, yield 29%).

'H-NMR (CDCls) &: 1.63 - 1.77 (1H, m), 1.81 - 1.92 (1, m),

20 1.93 (3H, s), 2.14 - 2.28 (1H, m), 2.32 - 2.47 (1H, m), 2.83 -
3.07 (2H, m), 3.26 - 3.48 (3H, m), 4.25 (3H, s), 5.45 (1H,
brs), 7.20 (1H€, s), 7.95 (1H, s),
melting point: 143 - 144°C (recrystallized from ethyl
acetate/hexane),

25 MS (ESI+): 292 (M+H),
elemental analysis: for CisH1gN3C10
Calculated (%): C, 61.75; H, 6.22; N, 14.40
Found (%): C, 61.75; H, 6.19; N, 14.56.

[0455]
30 Example 32

183



saturated aqueous sodium hydrogen carbonate solution, and the io
solvent was evaporated under reduced pressure. The residue was

purified by silica gel column chromatography (ethyl acetate) to give the

titte compound (68.0 mg, yield 74%). 1H-NMR (CDC13) S: 0.66 - 0.76

(2H, m), .89 -0.99 (2H, m), 1.17 - 1.30 (1H, m), 2.33 - 2.45 (1 :
2.47'GH, sj?i%gl.‘lés %.‘(?né)l&éﬁ‘?n")?‘é".i%’é-}:?.%’iné{[cgﬁ?’%‘?‘éﬁg(ilzﬁ%25),
6.2 61 H, E)n 6958 {1 ek Iy U erepadanigiel (1H, d, J = 7.0 Hz), melting
paiglislgy? - 113C (recrystallized from ethyl acetate/hexane), MS (ESI+):

284 (M+H), 20 elemgntal analysis: for C17H21N30 Calculated (%): C,
7206; H, 7.47; N, 14.83 Found (%): C, 71.98; H, 7.63; N, 14.87. [0461]

r—

stetrahydrofuran (7 mL), triethylamine (201 L, 1.44 mmol) s and acetic

a

nﬁyggtp]e (81.8 L, 0.865 mmol) were added under ice-cooling, and the

mixture was stirred for 15 min. Saturated agueous sodium hydrogen

carbonate Sofutirk i aded 164raS FeYdti

m Sofdtiorirandhe solvent

wag evapernatertupdes zZethiced pegssured Thedresigsensasmpitidietbby 7 mg,
silic | io column chrom aphy (et etate) to_giye the. title
O A R e Gy

conmipoun

10

15

20

25

30

mg, erericd Example 65,
tetrahydrofuran (3 mlL) was added propionic anhydride (49.9 uL,

0.389 mmol) under ice-cooling, and the mixture was stirred for
15 min. The reaction solution was diluted with saturated
aqueous sodium hydrogen carbonate solution, and the solvent
was evaporated under reduced pressure. The residue was
purified by silica gel column chromatcgraphy (ethyl acetate)
to give the title compound (66.8 mg, yield 76%).

'H-NMR (CDCl3) &: 1.10 (3H, t, J = 7.6 Hz), 1.62 - 1.77 (1H, m),
1.88 - 2.02 (1H, m), 2.07 - 2.25 (3H, m), 2.32 - 2.44 (1H, m),
2.46 (3H, s), 2.78 - 3.05 (2H, m), 3.22 -~ 3.48 (3H, m), 5.38
(1H, brs), 6.14 (1H, s), 6.57 (1H, d, J = 7.0 Hz), 8.20 (1iH, d,
J = 7.0 Hz),

melting point: 100 - 102°C (recrystallized from ethyl
acetate/hexane),

MS (ESI+): 272 (M+H),

elemental analysis: for CigH21Ns0O

Calculated (%): C, 70.82; H, 7.80;4N, 15.49

Found (%): C, 70.99; H, 7.90; N, 15.61.

[0458]

Example 33

N-{2-(2-methyl-8, 9-dihydro-7H-cyclopenta[c]pyrazolo[l, 5-
alpyridin-9-yl)ethyl]cyclopropanecarboxamide

[0459]
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1H-NMR (CDC13) 6: 1.69 - 1.85 (1H, m), 1.95 (3H, s), 1.95 - 2.06 (1H, m),
2.20 - 2.34 (1H, m), 2.37 - 2.52 (1H, m), 2.83 - 3.09 (2H, m), 3.29 - 3.56
(3H, m), 5.49 (1H, brs), 6.64 - 6.70 15 (2H, m), 7.33 - 7.50 (3H, m), 7.94 -
8.01 (2H, m), 8.34 (1H, d, J =7.0 Hz), melting point: 159 - 160C
(recrystallized fromgthyl acetate), MS (ESI+): 320 (M+H), elemental
lysis: for C20HZ[LN30 20 Calculated (%): C, 75.21; H, 6.63; N, 13.16
, (%): 79 %.63; N, 13.21. [0464] Formulation Example 1 (1)
) d abtaifled in xample 1 10.0 g 25 (2) Lactose 60.0 g (3)
Cor star.O g (4) Gelatin 3.0 g (5) Magnesium stearate 2.0 g A

re-of the compound (10.0 g) obtained in Example 1, 3o lactose (60.0
g) eokoornstarch (35.0 g) is granulated using 10 wt% aqueous gelatin
solution (3Q mL),(3.0,gas.geatip By Hpassiag a4 :Myymeshysieve, dried

at 40C and sieved again. The obtained granules are mixed with
M&YTESRIF St arae 270 ) [And ThERRATHE 7S ComM Sisssd e 6Blaindtl

£ore tahletmare 3meoatadytill amslgar CoatngLising e4eagmedysin
susRensian o619 sapsargse UaiuLdioy e, (Al A0 dus AADIE T5gs ae
coated tablets are glazed with beeswax to give 1000 coated tablets.
[0465)- Bokhul&ticts Exttaple 2rBler) Cernpeahdhtafist hExBRipIRrE was
1043 gr£24 ITa@ioses it g B)Lamstaickn 5800 gt {6h Sahisb @ishatelql Tt
(S%B%¥¥g¥%gn]S%%%E%Qé%%%h%oﬂgg%gﬁggp%ﬂqgéégé%ggé%ﬁ@ggﬁi”Bnd the
Example 1 ancf%agnesmm )

10 solvent was evaporated under reduced pressure. The residue was

purified by silica gel column chromatography (ethyl acetate)
to give the title compound (68.0 mg, yield 74%).
'H-NMR (CDCl;) &: 0.66 - 0.76 (2H, m), 0.89 - 0.99 (2H, m),
1.17 - 1.30 (1H, m), 2.33 - 2.45 (1H, m), 2.47 (3H, s), 2.79 -
15 3.08 (2H, m), 3.27 - 3.51 (3H, m), 5.59 (1H, brs), 6.16 (1H,
s), 6.58 (1H, 4, 0 = 7.0 Hz), 8.21 (i€, 4, J = 7.0 Hz),
melting point: 112 - 113°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 284 (M+H),
20 elemental analysis: for Cy7H21N30
Calculated (%): C, 72.06; H, 7.47; N, 14.83
Found (%): C, 71.98; H, 7.63; N, 14.87.
[0461]
Example 34
25'N—[2—(2—phenyl—8,9—dihydro—7H—cyclopenta[c]pyrazolo[1,5—

alpyridin-9-yl)ethyl]acetamide
[0462]
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stearate (3.0 g) are granulated using aqueous soluble starch solution (70
mL) (7.0 g as soluble starch), dried and mixed with lactose (70.0 g) and
cornstarch (50.0 g) . The mixture is compressed to give 1000 tablets. 15
[0466] Experimental Example 1 Melatonin receptor binding inhibitory test
(1iPre aration of CHO-hMelR?7 cells expressing human melatonin 1
re 20 A cDNA fragment (SEQ ID NO: 1) encoding full-length of
human mztatonihdanseceptsrst itnndvesr NFCyedeprrsh W ynesniorbted -
into, %w&eﬁ%O@wiem%@ﬁélwbﬁom@ﬂm.am@ RAKKOL kL Bioakigy
Biophys Acta. Vol. 1219(2), pp. 251-259, 1994) to give plasmid

ARKE HVGHEF 5 5l ol bxpiéainy ZEHTO - (hrfdcmol
#HGRE-2096) wershplatediat 88 tohigehiratiars bf @id X) 166 vellsfdish inraiér

cm cultuee dish  (BegtonRickinson), and cultured yindsr the canditians gfated
37C, 5% CO02 tor 48 hr. The cells were transfected with pAKKO-hMelR7

PIASHRP BNACK YT B BTN IaREfe I KICAATETSRARR 3B the
#2i7e9268001 s o Theitsansteciedicellsolreca cultused vaRulbeet ol dodified

Eaglg mediyn DMEM) (Figma, #PAQAG), containing 10% diajyzed EBS

. (Blowest, #S180D), Ix Non- Essential Amino Acid (Invitrogen,

104199 4RO 5O SRR 5O AR YG ERERRY AT BirRAR g &R, F1%95BR666) T the
celldinethat 39 stahly expreased tbelasanidrgene svas SElectptle B§Sa 69%) .
reeeptor 1 inding assay using 2-[125]] lodomelatonjn,.CHO-h 7
ceIIS\IITr%I gRs h%@?r!ll gj:~:|tr3%ci1§|é %%na i nqg' gfs 2-([2%5 Iﬁqo’dn;lfhg%zt(g?\ﬁ{ wsé())s’ sgll'(;%?ed

frotn YRe Obtaimdd clorfds. 104671 < 13y Préparation of CHO-hMF2RelIs2-83 -

expressingthuman selatonin X gecepiors) A cDNA fragments(SE®. K2 NO6. 70

12 engoding fyll-length.of; human melatgni, 2 regegtors{human MT2, 1y 4,
receptors) was’ incorporated int0 expression vector pCMV-Script
(Sttatagefelz) s

melting point: 159 - 160°C (recrystallized from ethyl acetate),
MS {(ESI+): 320 (M+H),
elemental analysis: for CyH21N30
20 Calculated (%): C, 75.21; H, 6.63; N, 13.16
Found (%): C, 75.17; H, 6.63; N, 13.21.
[0464]

Formulation Example 1

(1) Compound obtained in Example 1 10.0 g
25 (2) Lactose 60.0 g
{(3) Cornstarch 35.0 g
(4) Gelatin 3.0 g
(5) Magnesium stearate 2.0 g

A mixture of the compound (10.0 g) obtained in Example 1,
30 lactose (60.0 g) and cornstarch (35.0 g) is granulated using
10 wt% agqueous gelatin solution (30 mL) (3.0 g as gelatin) by
passing a 1 mm mesh sieve, dried at 40°C and sieved again. The
obtained granules are mixed with magnesium stearate (2.0 g)
and the mixture is compressed. The obtained core tablets are

35 coated with a sugar coating using an agueous suspension of
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10 #212220) to give the plasmid that was pCMV-human MT2 receptors
expression vector for animal cell expression. CHO-KI cells (ATCC,
#CCL-61) were plated at the concentration of 1.5 x 105 cells/cm2 in a 6
well plate (ASAHI TECHNO GLASS), and cultured under the conditions
of 37C, 5% CO2 for 24 hr. Far gene 15 transfection, solution obt%iged bgt 4
bIERBRT PRS-t BT & 1 Rstettors 2Xpré8Slof e dbi (19 g) ¢ coate
Lipefectaminee Tganstattiont Reagesdnvitrogeve A1E8BR 4049 11a® Lgts -
ang, Minimum Essential Medium Eagle (MEM) medium (Sigma, M8042)
(93.8 L), and reacting at room temperature for 20 min was 20 added to the
cdIR B EREMeF=PRB Farfsfected cells were cultured in MEM medium
scoritaintegdled-BStdite-dechnblegyland 300 g/nilod Geweticin (GIBCO,
#1%3]& and.the cell line that stably expressed the, plasrgid gene was
selected. By a receptor binding assay using 2-[125I] lodomelatonin,
CHO-hIPF2¥&Mfie 25 showing specific binding of 29125%] lodomelatonin
was selecterd1 &osa dkerobtained clones. [0468] (3) Prepagation of cellular
membrane fraction of CHQO cell (CHO-hMelR7 and CHOQ-hMT?2) stably
ex%gr}esg?w%nﬁﬁﬁuﬁl R%Ff Ié%%eMTZ 30 receptors CHC%H I@Ze R7 and .
10CHO-hM R efiemperadlated-Bsify cairasgsty INFREPLrodog dngapnesiun
the congitians of 4 ¥ 108-£ellsi2000 taki/flaska J heycels werelgiwn 40arch
confluent, and._recaqver the following method. .As the medium for.
Cﬁ&il sﬁf\ﬂeﬂg‘y anr%d) CWO%I\%TE’ZS, hﬁ%%qglgoﬁg?ﬁ .%@ ioé}eﬁ:%%g %?% 911:53}{8Gd
peniditintsespismyéih Wag)used 300m/AHchf fehelich wadhaddédtyre is
the sagdivun dar €HQ+RMTid obhe speditkn was discarded, cells were
washed twice with 200 mL of EDTA/PBS(-), 200 mL of EDTA/PBS(-) was
l%ur{ﬁélﬁg]added, and the cells were stood still at room temperature for 20
miBxpst theytpéré xefersed! The cells were recovered in four 50 mL

tules Bestan Rickipsen, #35204/9): andsandrifugedtat 1,500 rpm for 10
mir(]la)'t %%eli)saitggtailoonwoSPeC%SIjO(—:%?/ILLH%7 cells expressing human melatonin
1 receptors
20 A cDNA fragment (SEQ ID NO: 1) encoding full-length of
human melatonin 1 receptors (human MT; receptors) was
incorporated into expression vector pAKKO-111lH (former name
PAKKO1.11H; Biochim Biophys Acta. Vol. 1219(2), pp. 251-259,
1994) to give plasmid pAKKO-hMelR7 for animal cell expression.
25 CHO/dhfr-cells (ATCC, #CRL-9096) were plated at a
concentration of 0.3 x 10° cells/dish in a 6 cm culture dish
(Becton Dickinson), and cultured under the conditions of 37°C,
5% CO, for 48 hr. The cells were transfected with pAKKO-hMelR7
plasmid DNA (5 pg) using Cellphect Transfection Kit (Amersham,
30 #27-9268-01). The transfected cells were cultured in
Dulbecco’s modified Eagle medium (DMEM) (Sigma, #D6046)
containing 10% dialyzed FBS (Biowest, #S180D), 1x Non-
Essential Amino Acid (Invitrogen, #11140-050) and 50 pg/mL
Gentamycin (Invitrogen, #15750-060), and the cell line that

35 stably expressed the plasmid gene was selected. By a receptor
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centrifuge (Hitachi, CF7D2). The supernatant was discarded, io the pellets

in the four tubes were suspended in 10 mL of PBS(-), and combined in

one tube (Becton Dickinson, #352070). The mixture was further

centrifuged at 1,500 rpm for 10 min at 4C, and the obtained pellets were
suspended in 20 mL of ice- cagled homogenizing buffer [10 mM NaHC(BSl,

5 REBT A ISrotersend iﬁﬁi%it&]cém%ﬁgﬁ&eﬁS%ﬁay, pH72STRE St e
sustpenisign syes ifomdgenized fintesliSing A pblygdathorogerizesaected
20:00Q rpm fo1:3Q ses- Ihe,ebtained homogenate was centrifuged (2,000

rpm, 10 min, 4C) using a low speed cooling centrifuge. The supernatant
wa848&ddvered in an ultracentrifugation tube and 20 ultracentrifuged
5(40200@ rppy B0 rin, 4C)ASIAGMER Wirhte ndstfugesBegkmamg L -80K3tdnin 2
thgeo&ég.%ercé pellets was added a suspending buffer [50 mM Tris-HCI, 1

mM EDTA, Protease inhibitor Complete (Roche), pH 7.4], and the pellets

were sushetidBd Byasmetting SFRe brotéin con@EHRHAT of this 35ngth of
suspensiak Wasnieasuress abitbed torimginMiTiogiveasilitdar waembrane
fractions of CHQ-hMelR7 and CHO-hMT lls - The r '
e R b i e g S R
10prédeRePin Adredzer (KB asdidcthrRlr a'BhdRY advlAPrbtéinrfaRPtors
quapifiess Bdhusing: BE A proteinmassayail (Rigsee witth BSAms-e cells
st rd. 9] (4) Preparation of membrane fraction_suspensio 5
Im?%%glggielyf%fo?%?ugé tﬁepar{nae{;rlﬁérfnte r%a%tig(r)]rslcc?fn ﬁ%—l ﬁ\l/léjl%???égdx 10
CHELhRTR cells 6f thevabbvelaientiOheRHB) e '8sdiftret 20746  Pidthured

assRyffer(RQ vk FrhsdiGE, prid, 755 189,[G4401 £5) Prepasatigaof
oSN e QTCHS s P 2Lay BATES 3 SO ohT o THPE 2
nMdorMTZ.ss §842E@E)Binding veadficA T asbayiefer@ne) of the
abpyesmentionsd fWaS: (Tnvitrogen, #18324-012) (11.3 pL) and
Minimum Essential Medium Eagle (MEM) medium (Sigma, MB8042)
(93.8 pL), and reacting at room temperature for 20 min was
20 added to the cells per one well. The transfected cells were
cultured in MEM medium containing 10% FBS (Life Technology)
and 300 pg/mL Geneticin (GIBCO, #10131), and the cell line that
stably expressed the plasmid gene was selected. By a receptor
binding assay using 2-[°1] Iodomelatonin, CHO-hMT2 cell line
25 showing specific binding of 2-['*I] Iodomelatonin was selected
from the obtained clones.
[0468]
(3) Preparation of cellular membrane fraction of CHO cell
(CHO-hMelR7 and CHO-hMT2) stably expressing human MT; and MT,
30 receptors
CHO-hMelR7 and CHO-hMT2 cells were plated using
Cellfactory (Nunc, #170009) under the conditions of 1 x 108
cells/2000 mL/flask. The cells were grown to confluent, and
recovered by the following method. As the medium for CHO-

35 hMelR7 and CHO-hMT2, MEM o containing 10% FBS and
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added to each well of a 96-well plate (type 3363, Corning). Then, a test
compound (compound solution diluted with DMSO to io 200-fold of the

final measurement concentration) was added by 2 L. 2 L of DMSO was
added to each well of the total binding control section, and 100 M cold
Melatonin solution (Sigma, diluted with DM 0100 pM).was added to
T P no R BiaRg Erol SSSa B2 1 et mes
merhisdnedrabonsiispension (E00NYWas added. 2-[1251]

|0dﬁmelatﬂmnﬁ%ﬁn b@iéhéiasl%\g%g%enmq@ (R was.added toseaghyith
well mentioned aboye by 20 L, and a binding reaction was_carried out at
e o St o ker G TEC Bgt ALy M B Bsay 20 Dh 2
5(7pisasurende ihb)sirsg- Bscelt harvwdsted (PekihEmerythetlbiniekng ture for
reagtion mixtyre in-gachyuell of the Q-well plate was strapsferreddodred in
treated (immersed in 50 mM Tris, pH 7.7 in 25 advance) filter plate

(UNfSiTer G FIC FBRAGNERRSTPAnAL iR ardr Rt A, e hail aduaed
washed gaimesnvith rthieo assay duffes and dees inos dspeed26pIang hr
or mare.; 254 of @ iquidssciptiator (MigraScint Q. RetkinElmerWass rded,

added to each well of the filter plate after drying, and the 30

19y e RENEE 8 SRirtiatdrivasHRESUrEd Dy Fopeifit (BerkthEn&r for
1mm (Sp)eciii@obickﬁﬁmgz_i&@l \Aaiuerﬁ)t_aiﬂm W@I@iaﬂmgi_nenspe#ﬁiﬁzom) .
binding,from. e tofal bindipg, Thehipding, Jphibitary Refivig O the testy; ot
compound Is shown by the ratio ss of the value obtained by subtracting
thd fReadifeifient Vlaé neJORFAE R the B SECORTRANME Yvas ad bl i rom e~
totﬁbbmnggﬁ@g@ﬁ&nﬁ@iﬁ&iﬁlﬁdhﬂ% Ttheneonapiooad contempanon ¥Koh8ase

1/318); showing H006QLbI %@%&’}hi%ﬁ% agfivityas cajculated fam g, o
dose reaction curve. 5 ﬁ)4 3] The binding inhibitory activity of the
coﬁﬂﬂﬂﬂﬁ?%ﬁed 3 times using a polytron homogenizer at 20,000 rpm

for 30 sec. The obtained homogenate was centrifuged (2,000
rpm, 10 min, 4°C) using a low speed cooling centrifuge. The
supernatant was recovered 1n an ultracentrifugation tube and
20 ultracentrifuged (40,000 rpm, 60 min, 4°C) using an
ultracentrifuge (Beckman, L-S0K). To the obtained pellets was
added a suspending buffer [50 mM Tris-HCl, 1 mM EDTA, Protease
inhibitor Complete (Roche), pH 7.4], and the pellets were
suspended by pipetting. The protein concentration of this
25 suspension was measured, diluted to 2 mg/mL to give cellular
membrane fractions of CHO-hMelR7 and CHO-hMT2 cells. The
membrane fractions were dispensed to 1.5 mL tubes (Eppendorf,
#0030120.086) by 100 uL, preserved in a freezer
(-80°C) and used for a binding assay. Protein was quantified
30 using BCA protein assay kit (Pierce) with BSA as the standard.
[0469]
(4) Preparation of membrane fraction suspension
Immediately before use, the membrane fractions of CHO-
hMelR7 and CHO-hMT2 cells of the above-mentioned (3) were
35 diluted 20-fold with assay buffer (50 mM Tris~-HC1, pH 7.7).
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Examples 1, 2, 3,5, 6, 7, 8, 11, 12, 14, 18, 19, 21, 22, 23, 24, 25, 28, 29,
30, 31, 32 and 33 was not more than 100 nM as IC50 value for MT1. 10
The binding inhibitory activity of the compound of Examples 1, 2, 3, 5, 6,
7,8,11, 12,14, 18, 19, 21, 22, 23, 24, 25, 28, 29, 30, 31, 32,33 and 34
was not more than 100 nM as IC50 value for MT2. [0474] 15 This
ap[|r9l?c7a°[?on is based on application No. 2006-356344 filed in Japan, the
cotftenks e avhitharedifcorforatedI hépeinte iy iefereRcd 1091 CLAIMS 1.

A compoyn¢hrepresgntad by heiformplaxes ea iN A3 LEHM N, Ri1uted
N'.?0 R2 (I) B C wherein R1 is a hydrocarbon group optionally having
sUbtituEht(sTS siind o ptionaRy %%@/Ii 0 sﬂ%%tfﬂﬁn?ﬁfﬁi, Ey&%x%/oé ptidhally

sio foawing a substituent or a heterocyclic group optionally having

su&sjtitggggﬁ R2Jsa hydrogen atom or a hydrocarbon group optionally
having substi?uent(s), R3 is a hydrogen atom, a halogen atom, a

hydrocarB8f qrotfY 15°8565n4fRP Naling SUBREILGERS) MiRine>BBHohAlly¥as
hadagdsubsttuant(e)] hydroxy optiosnllydiaviag @ gpesient dorning) .

m@%%@RthOQQ%@a'éH{&%’H}%a%%%Sgt’%ﬁu&o%%ﬁﬂg%ﬁ RGNS to

carbon atom or a nitrogen atom, provided that any one or two of Xa, Xb,
10X @ @R ERYdsREretDE nftogen B AET R s BPACEP BT AhyCR s ¥as added by
5-membered fing oplignallyskavingesukstitemi(s)e 1N B isna 6eatembeteding
ringorolgtrigTalslgchca:‘Lvoigg Séjrlegtilld%nﬁﬁ)’cold Melatonin solution (Sigma,
diluted with DMSO to 100 uM) was added to each well of the
nonspecific binding control section by 2 puL. Then, the
15 membrane fraction suspension (100 pl) was added. 2—[”51]
Iodomelatonin solution of the above-mentioned (5) was added to
each well mentioned above by 20 pL, and a binding reaction was
carried out at 25°C for 2.5 hr in a micromixer (TAITEC,
Bioshaker M.BR-024).
20 [0472]
(7) Measurement
Using a cell harvester (PerkinElmer), the binding
reaction mixture in each well of the 96-well plate was
transferred to a treated (immersed in 50 mM Tris, pH 7.7 in
25 advance) filter plate (UniFilter GF/C, PerkinElmer) and
filtered. After filtration, the plate was washed 4 times with
the assay buffer, and dried in a dryer (42°C) for 2 hr or more.
25 pL of a liquid scintillator (MicroScint O, PerkinElmer) was
added to each well of the filter plate after drying, and the
30 luminescence of scintillator was measured by TopCount
(PerkinElmer) for 1 min.
Specific binding is a value obtained by subtracting
nonspecific binding from the total binding. The binding
inhibitory activity of the test compound is shown by the ratio

35 of the value obtained by subtracting the measurement value
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ring C is a 5-membered ring optionally having substituent(s), 25 and is a
single bond or a double bond, or a salt thereof. 2. The compound of claim

1, wherein the tricycle consisting of 3o ring A, ring B and ring C is a ring
represented by the formula 192 N:A1 N:A1 (BiCI(B{C;B~(C' NorBC
wherein each symbol is as defined in cl%im 1. 3.£l;1he £ompo nd .fclain%

1, {0RBrdiRR 195 T LB DI AR S hAviTTg Sibstittieh (s%,l g O
cyclealkykoptionaly iy slbstitmmsinC 2 o6 etkdmatastiondfshavibiee)
S%Q%ﬁH%.Kgb@r&%1b§&§59§YfHﬂgﬂ¥%B&anEE£§§@§ﬂ%5%“@31éuﬂgﬁéd from
compound of claim 1, wherein R2 is a hydrogen atom or 10 C1_6 alkyl

optih iy Faving SdOStitGRRYS). 5. The compound of claim 1, wherein R3
5iS golaypgen atom or C1_6 alkyl optionally having substituent(s). is 6.

The compaund, of ¢laim %n%ﬁ%ef@éwé%wﬂ & compound of clain 4,

wherein ring A is a 5-membered ring (())%gonal y having 1 or 2 substituents

sefea@alRsma Raldyer? atém, & hffdrocarbbirgiotp dptionaty Havifg 2 3
substitent(gl ampo sptiorally 3mving stbstitsent{s) nbydraxpoptiohatly as
having a substitfuent,and mercapto optionally having a substituent. 8. The
cgyn%%uvnazy%? c#a?lrrn £f]@b\}herein ring B is a 6-membered 25 ring optionally

1having 1 8he Rindhnantabdiettedraftd Hawgeh &isncammredarbon
grexpptionally having spbstituentgs), @mine pptiopallg handng21, 22, 23,
substitugni(s), hydroxy,optignally haying a substifuient andMaIcpIQ 100 nu
op%%ha y’hé\)ﬁhg%éu g{ituggn’t. %333/ T%g compound of claim 1, wherein "
ringsCliS=a yaembeaediTz-
[0474]
15 This application is based on application No. 2006-356344
filed in Japan, the contents of which are incorporated

hereinto by reference.
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ring optionally having 1 or 2 substituents selected from a halogen atom, a
hydrocarbon group optionally having 5 substituent(s), hydroxy optionally
having a substituent and a heterocyclic group optionally having
substituent(s). 10. The compound of claim 1, wherein R1 is C1_6 alkyl,
C3_6 cycloalkyl Or CI-6 alkoxy; io RZ is a hydrogen atom; R3is a
hydrogen atom; M is 1; ring A is a 55&HfSered ring optionally having 1 or
2 substituents selected from a halogen atom, C1_6 alkyl, C6-10 aryl 15
and G1 8 alkoxyrcaronyl. fing;BJs a fmexahgred ring optionally having
one halogen atom; ring C is an unsubstituted 5-membered ring; Xa is (1)
CH optionally substituted by C1 6 alkyl or C6-lo aryl 20 or (2) NH
optionally substituted by C1_6 gdkyl; Xb is (1) CH optionally substituted by

30 yl)étByis ide,
5N-[2- ,6,7,8-tetrahydrocyclopentale]indazol-8- yl)
ethyl]propanamide, N-[2-(1-fluoro-2-methyl-2,6,7,8-
tefriabydracyclopentalelindazol-8-yl)ethyllacetamide, 3s
L
rqqm#gpﬂggﬂjqpﬁﬁﬂhyhaximg}substituent(s), hydroxy opticnally
1otetfabydroeyclopenialelindazel-8-yhetvilagetamideoup optionally having
substituent (s),
R? is a hydrogen atom or a hydrocarbon group optionally having
substituent (s},
R® is a hydrogen atom, a halogen atom, a hydrocarbon group
15 optionally having substituent(s), amino optionally having
substituent (s), hydroxy optionally having a substituent or
mercapto optionally having a substituent,
Xa, Xb, Xc and Xd are each a carbon atom or a nitrogen atom,
provided that any one or two of Xa, Xb, Xc and Xd is/are
20 nitrogen atom(s),
m is 0, 1 or 2,
ring A is a 5-membered ring optionally having substituent(s),
ring B is a 6-membered ring optiocnally having substituent(s),

ring C is a 5-membered ring optionally having substituent(s),

25 and

is a single bond or a double bond,

or a salt thereof.

2. The compound of claim 1, wherein the tricycle consisting of

30 ring A, ring B and ring C is a ring represented by the formula
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N-[2-(5-chloro-2-methyl-2,6,7,8 5

tetrahydrocyclopenta[e]indazol-8-yl)ethyllacetamide,

N-[2-(2-methyl-8,9-dihydro-7H-cyclopenta[c]pyrazolo[1,5-

a]pyridin-9-yl)ethyllacetamide,

N-[2-(2-methyl-8,9-djhydro-7H-cyclopenta[c]pyrazolo[1,5-

alpypidin-9- yI)ethyIlpfpanamlde or ,’l,oA,N
JZ-methyl-7,8-dihydre-6-cyclopepfalefirmidazo[1,2-

alpy i'c_!_i_‘_n"-thyl]a efhr 7or a saltlitfers 2. A prodrug of the

compound of claim 1. IS 13. A pharmaceutical composition comprising the

compound of claim 1 or a prodrug thereof. 14. The pharmaceutical

composition ojrelalm 13, which is a melatonin receptor agonist. 20 15.

The pharmaoeéiftidal composition of claim 13, which is an agent for the

prephylaxis or t egtt, ept of sleep disorder. 16. A compound represented

by the formula 25:2X&®3 (CH2)M NH N R2 tB C) wherein R2is a

hycregenateatar @yhm@cggb@g goeheptionaliy sraving 30

substituent(s), R3 is a hydrogen atom, a halogen atom, a hydrocarbon

group 195 optionally having substituent(s), amino optionally having

su%stlﬁmwgnmméxyiépﬁbﬁaﬂylha\mgré-”SHb%]tltaén?rjls midfgapept ionally

Optignally haweg & suhstivientc Xa, é%l%@@ﬂdlxﬁbaﬁ@)ﬁa@mﬁ satheg

ato or .l nltro Zn atom S owd?d gt any qne or two of é ébm)é% QE‘S or

h
XF1&75re n“'llferog naitorﬁ(%)a y having su
Ci1-¢ alkoxy optionally hav1ng Substltuent(s).

4. The compound of claim 1, wherein R® is a hydrogen atom or

10 Ci-¢ alkyl optionally having substituent (s).

5. The compound of claim 1, wherein R® is a hydrogen atom or

Ci-¢ alkyl optionally having substituent(s).

15 6. The compound of claim 1, wherein m is 1.

7. The compound of claim 1, wherein ring A is a 5-membered
ring optionally having 1 or 2 substituents selected from a
halogen atom, a hydrocarbon group optionally having

20 substituent(s), amino optionally having substituent (s},
hydroxy optionally having a substituent and mercapto

optionally having a substituent.

8. The compound of claim 1, wherein ring B is a 6-membered
25 ring optionally having 1 or 2 substituents selected from a
halogen atom, a hydrocarbon group optionally having
substituent(s), amino optionally having substituent(s),
hydroxy optionally having a substituent and mercapto

opticnally having a substituent.
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ring A is a 5-membered ring optionally having substituent(s), ring B is a
6-membered ring optionally having substituent(s), ioring Cis a
5-membered ring optionally having substituent(s), and ------ is a single
bond or a double bond, or a salt thereof. 15 17. Use of the compound of
claim 1 or a salt thereof or a prodrug thereof for producing an agent for
the prophylaxis or treatment of sleep disorder. 196 | SEQUENCE
LISTING <bihp>uhAKEDAIREARMACEUTICALQONMPANY bivkTEgred

<120 Tsisyelic.conppaupd and pharmaceidicaluse theyepf £4307rom a
09112(;6 <150> JP 2006-356344 <151> 2006-12-28 <160> 2 <210>1

<PPECIYR RN 22 BNATSSPES Mo S Rp NS LHd0Y 11453 ggca
sacggeagogegetyercangdyestgcoagd argtgetcegviggggacyys 60t uent and a

9GASATCCLS COIOGIaNG OIGEOCCAID 96Cianaing teallicad,catcatggtg 120
gacatcotgg gcaacctcct ggtcatcctg tcggtgtatc ggaacaagaa getcaggaac 180

gcaggaaaca tctttgtggt gagcttagcg gtggcagacc tggtggtggc catttatccg 240
tacocotige tgetgadgteigamtttaacaacggaigoea acefgdgetantetgdactyc 300

caggteagtg ggttectgat gggeetgage gtcatcggct ceatattcaa catcaccgge 360
atcdocatca accgctacty ctacathgc cacagtctca agtacgacaa actgtacagc 420

10aRadGadctosErasitacég@ttccte atatggcetee tgacgetgge ggecatcetg 480
ccphagcetec giaeagegas tetgcagtac gacccgagga tctactcgtg caccttcgec 540
ca tg%gtf_a gctcogocta caccatcgcc gtggtggttt tccacttcct cgtccccatg 600
atcatagtca tcttctgtta cctgagaata tggatcctgg ttctccaggt cagacagagg 660
gtgaaacétgiacegCaasebessaciiasa tehtanyhty tvagdastttiqtéatcatg 720

substituents selected from a halogen atom, Ci-g alkyl, Cgig aryl
15 and Ci;.¢ alkoxy-carbonyl;

ring B is a 6-membered ring optionally having cne halogen

atom;

ring C is an unsubstituted 5-membered ring;

Xa is (1) CH optionally substituted by Ci-¢ alkyl or Ce10 aryl
20 or (2) NH optionally substituted by C;-¢ alkyl;

Xb is (1) CH optionally substituted by a halogen atom, Ci-¢

alkyl or C;-¢ alkoxy-carbonyl or (2) NH optionally substituted

by Ci-¢ alkyl;

Xc is C or N; and

25 Xd is C or N.

11. N-[2-{2-Methyl-6, 7-dihydrocyclopenta[e]indazol-8(2H) -
ylidene)ethyl]acetamide,
N-[2-(2-methyl-2,6,7,8-tetrahydrocyclopentale]indazol-8-
30 yl)ethyllacetamide,
N-[2-(2-methyl-2,6,7,8-tetrahydrocyclopenta(e]indazol-8-
yl)ethyl]lpropanamide,
N-[2-(1-fluoro-2-methyl-2,6,7, 8-
tetrahydrocyclopenta[e]indazol-8-yl)ethyl]acetamide,
35 N-[2-(l-chloro-2-methyl-2,6,7,8-
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tttgtggttt ttgtootttt tgccatttge tgggctecto tgaacttcat tggectggoc 780
gtggcctctg acccecgecag catggtgect aggatcccag agtggcetgtt tgtggccagt 840
tactacatgg cgtatttcaa cagctgcctc aatgocatta tatacgggct actgaaccaa 900
aatttcagga aggaatacag gagaattata gtctcgctct gtacagccag ggtgttottt 960

gt c cgacat atagg gttaga G fgatgacc
R R e A R G AL S L T

<22 DNALPP3S HoRRF Sdpieh <4(0> 2 atgtcagaga acggctectt
cocsandige tgegedoeed UcogigggeAgtgegTregol 1GGRIgaegR,

gqg_CEggiggcggccgfccggﬂc&e% caggaceo, ciegacctece ctiggtgect 120
ocagcgctgt ccgeggtgct categtcact dcdgecgtyy acgtegtggg caacctectg 180

sgthatcaby éegricteay Yalartybhadperetudaatircaygtrtt Giftttfytg 240
agictggcat-tgectgace gotggtgust HILACSREt arecastaabeategtaeqa 39260
atcttctatg acggetgcegc cct ag_gagcactgca acgccagcgc otttgtgatg
ggacﬁcﬁﬁég%%%fc%%?c g’f@%c%%%% %%g%fgcca tcgocattaa cogotactgo 420
taBatictgde aegfgratcde 2tabidastoar dtttaredgeyrigdcaras zeelctftat480

atgtgorica 1etoacia9teacAategig Sesttagtgc geaacttott tgtggggtce 540 (1)

ctggagtacg acccacgcat ctattcctgc accttcatcc agaccgccag cacce (lgtac_ 600
10 o rAg GO SRCRRE S PR Cg R SHIGEk 660
ctgdgoatod gydigutgat gutichygurrddaggaaag ceadycddageegagcaggcty
720 tgcctgaagc ccagcgactt gcggagcttt ctaaccatgt ttgtggtgtt tgtgatcttt 780
gccatctgct gggctccact taactgcato ggcctcgcetg tggccatcaa cccccaagaa 840

atggetde s tda GogoctaRCIA gt actadiygo ttatttoaac 900

agctgcctga atgccattgt ctatgggctc ttgaaccaaa acttccgcag ggaatacaag 960

15200R1CElCLIAQECCIig 9RAGCCAGAR, CACIILATC,A39ALICI0 £R300GRAGCH026
cacgcggagg ggctgcagag occagctcca cccatcattg gtgtgcagcea,ccaggcagat
1(%%a tﬁc‘f&gﬁ@%@%ﬁ?g théreof.

14. The pharmaceutical composition of claim 13, which is a
melatonin receptor agonist.

20
15. The pharmaceutical composition of claim 13, which is an

agent for the prophylaxis or treatment of sleep disorder.

16. A compound represented by the formula

25

Xa (CH2 )m ~.

NiA}

\ 4
S(d
, .
\ ‘

wherein
R? is a hydrogen atom or a hydrocarbon group optionally having
30 substituent(s),

R® is a hydrogen atom, a halogen atom, a hydrocarbon group
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10

15

optionally having substituent(s), amino optionally having
substituent (s), hydroxy optionally having a substituent or
mercapto optionally having a substituent,

Xa, Xb, Xc and Xd are each a carbon atom or a nitrogen atom,
provided that any one or two of Xa, Xb, Xc and Xd is/are
nitrogen atom(s),

m is 0; 1 or 2,

ring A is a S5-membered ring optionally having substituent(s),
ring B is a 6-membered ring optionally having substituent(s),
ring C is a 5-membered ring optionally having substituent(s),

and

is a single bond or a double bond,

or a salt thereof.

17. Use of the compound of claim 1 or a salt thereof or a

prodrug thereof for producing an agent for the prophylaxis

treatment of sleep disorder.
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<110
<120>
<130> 081126

"<150> JP 2006-356344
<151> 2006-12-28
<160> 2

Q210> 1

<211> 1053

<212> DNA

<213> Homo sapiens
<400> 1

atgcagggea acggoagege

- gogoggocot cgtggotage

gacatcctgg gcaacctoct
totttetzst
tgotgatete

gettoctgat

gcaggaaaca
tacccgttge
caagtcagig
‘ atcgocatca accgctactg
agcaagaact ccctotgeta
cccaacctce
cagtccgtca

atcatagtca

gtgcagggac
gctcogocta
tettotetta
gtgaaacctg
tttgtegttt ttgtootttt

accgcaaacce

gtgegoctotg accccgecag

tactacatgg cgtatttcaa

aatttcagga aggaatacag

gtegacaget ctaacgacgt

aacaataatg tagtaaaggt

<2100
21D
<212> DNA

<213> Homo sapiens

<400> 2
atgtcagaga acggctcett

2
1089

ggotaetoge gggctggoag
ccégcgctgt ccgeggtect
gtgatoctet cogtgeteag
agtctggeat tggeteacct
atcttctatg acggetgese
ggcctgageg tecatcggete
tacatctgec acagecatsge

atctgocteca totggetect

SEQUENCE LISTING

gcotgecccaac gectcocage
gtcogoootg gootgeogics
getcateoctg toggtgtate
gagcttageg gtggcagace
gatatttaac aacggétgga
ggegcctgage gtoateogect
ctacatctge cacagtotca
cgtgctecte

totccagtac

atatggcteo
gaccCgagea
gtggtesttt
tegateoteg

caccatcgec
cctgagaata
caaactgaaa ccacaggact
tgccatttge tgggctecte
catggtgcct aggatcccag
cagetgectc aatgccatta
gagaattata gtctegetct
ggccgatagg gttaaatgga

ggactocgtt taa

cgecaactge tgcgaggeeg
cgogoggooe tocaggacco
catcgtcoace accgeegtieg
gaaccgcaag ctocggaacg
ggtggtegee ttctaccect
cctggggegag gagoactgea
tetotteaat atcactgeca
qtaccaccga atctaccgge

caccgtegte gccttgctgc

TAKEDA PHARMACEUTICAL COMPANY LIMITED
Tricyclic compound and pharmaceutical use thereof

cogtgctocs cggggacggc
catcgtgety

getcaggaac

toatcttcac
ggaacaagaa

tgetegtage
acctgggcta

catttatceg
tctgoactee
ccatattcaa catcaccgge
agtacgacaa actgtacagc
tgacgetgge gecogteote
tctactegtg caccttcges
tecacttcct

ttctecaget

cgtecccatg
cagacagage
tcaggaattt tgtcaccatg
tgaacttecat
agtggotgtt

tatacggget

tggectegoe
tgtggocagt

actgaaccaa

ggteticttt

actgatgacc

gtacagccag

aaccgtetee

gegggtgege agtgegeeeg

ctecgacctce ctgggteect
acgtcgtggg caacctcctg
caggtaattt gttctteste
accogctaat cctogtegee
aggccagege ctttgtgate
tcgecattaa cogetactec
getggeacac ccctetgcac

ccaacttett tetegegtec

(D

60
120
180
240
300
360
420
480
540
600
660
120
780
840
900
960

1020
1053

60
120
180
240
300
360
420
480



ctggagtacg acccacgecat ctatteoctge accttoatcc agaccgecag cacccagtac 600
acggeggeag tggtggteat ccacttccfc ctcectateg ctgtegtetc ottetgctac 660
ctgecgoatet gegtgcteet gcttcaggec cgcaggaaag ccaageocaga gagoaggetg 720
tgcotgaage ccagogactt goggagettt ctaaccatgt ttgtgetgtt tgtgatetit 780
gocatctget gggctecact taactgeoatc ggeoteogetg tggccatcaa cccccaagaa 840
atggctocoe agaiccctga gggectattt gtoactaget acttactgge ttatttcaac 900
agctgcotga atgecattgt ctatggectc ttgaaccaaa acttccgoag ggaatacaag 960
aggatcctct tggccotttg gaacccacgg cactgeattc aagatgctic caagggcage 1020
cacgoggagg gectgoagag cocagotcca cocatcattg gtgtgcagoa ccaggcagat 1080
gototeotag 1089

@





