DESCRI PTI ON  TRI CYCLI C COVPOUND AND PHARMACEUTI CAL USE
THEREOF Technical Field [0001] s The present
invention relates to a tricyclic conmpound having
superior affinity for nmelatonin receptor, and useful
as an agent for the prophylaxis or treatnent of a

di sease related to the acb’bgaag{,ﬁal at oni n.
Background of the Invention 10 [0002] Mel atonin

(N- acet y| TBIGESHSK FOMDOREHPHD) PEARMACEUTECAL. USBr RGFREOF

synibesiized ang;secreted principally in the pineal
gl and, increases in dark environnents and decreases in

|'i ghPY%9%nvi ronnents. Mel atonin acts suppressively on

pigment  aglel ?ré&&nQnQQ&ﬁo@aﬂBlﬁaw&@Sa B4 EE @Smpdund
synchronous tactor of  biological clock while taking

par PaYH'S SERER AL &FEAnbEY ToRoPeRYIdd EeeeRf@r, and useful as

Theeeffferit FBE atraNipRopby E¥AGCHEd: fchthent USR] @iE8&sd NR1ated
treatnent of  di seases related to nelatonin activity,

such®ad§ é5Fogucts velahtPrdhdocrini ¢ disorders, 20
s| epperRyvicRdr yttne dhsentherms, jet-1ag syndrone,
various _ disorders related to aging and the like. It
Ras PR clarified that the producti on anount of
nmel at oni medecseas gs- nbétylagai mgth@qd:rtybemelﬂes ;LAwhefris a
doc nentln retention produ

R S DA Fob B0t e ZgtrE rr DeiPe fh® 28 Pingal
Acadlarﬁt,l incvehdses/ 19, dpaigesv4d ormdé() s éﬂngcdlécreases in llght
(nonPQ ent .docyne mel at oni
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melatonim 1S no rer Surt e As a druc §
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activity, such as reproductive and endocrinic disorders,

20 sleep-awake rhythm disorders, jet-lag syndrome, various
discorders 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 amcunt of melatonin could prevent aging itself [Ann.

25 N. Y. Acad. Sci., wvel. 719, pages 456-460, (193%4) (non-patent
document 1)]. However, since melatonin is easily metabolized
by metabolic enzymes in vivo [Clinical Examinations, vol. 38,
No. 11, pages 282-2B4 (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]




R2 NRL CH2 mO Y > W X [0005] wherein Rl
represents an optionally substituted hydrocarbon
group, optionally substituted am no or an optionally s
substituted heterocyclic group; R2 represents a
hydrogen atom or an optionally substituted
hydr ocarbon group; R3 represents a hydrogen atom an
optionally sub&fi t ut ed hydr ocar bon group or an
optionally subgtitut d het er ocyclic group; X
represents C??ﬂ O or S wherein R4 represents a
hydrogen ato \\qulo optionally substituted

tu)o represents C, CH or N, provided
-n X |s CH2, Yis Cor CH [0006] is a single
b okt - -uuble bond, [0007] is ring A represents an

i ' fituted 5- to 7-menbered

oxyge g%l ni ng heterocyclic ring; ring B represents
an optionally substituted benzene ring; and m
redi0®88hts an integer of 1 to 4, or a salt thereof

ang,Heheihi e redilLhBasn @ftl@BED.m( tatrsek t Wl A8k Bcarbon

receptor and is_useful as 20 therapeutic a ent for

s| 8918y sRidE2ahY %%tﬁt%ed FF4eneT FIt FREATALIAND
%7/5%%%Ht@@4@mtet69§¢ya&t: gngs Iﬁatﬁﬂreuenté ao&ﬂfdzagen atom

non- pat ent docunent 1:

71T ﬁagegtl%@élmﬁukﬁtgé&}e%él%ﬁcsa?%htgraaeun%fﬁiresents 2

(C| |99 ?@beﬁxfﬁuamabh Oékﬁsllsﬁ@hly %sﬁd&tuﬂ%%ggﬂageisrlﬂﬂﬂgﬁmdp or
1994) Di sclosure of . the |Ipvention ato
recaébto(?P%‘@%]rﬁystsgbﬁﬁﬁurﬁddFFF%’F%%’F%{:r%ci o fefitslats car’,

NRY, O or S wherein R! represents a hydrogen atom or an

10 optionally substituted hydrocarbon group; Y represents C, CH
or N, provided that when X is CHy, Y is C cor CH;
[0006]

is a single bond or a double bond,
[0007]

15 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

20 therapeutic agent for sleep disorder and the like.
patent document 1: WO 97/32871
patent document 2: US Patent No. 6,034,238
non-patent document 1: Ann. N. Y. Acad. Sci., vol. 719, pages
456-460 (1994)

25 non-patent document 2: Clinical Examinations, vol. 38, No. 11,
pages 282-284 (19%4)

Disclosure of the Invention

[0008]

Melatonin receptor agonists having different structures
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2 fromthat of nelatonin, and having superior affinity
for nelatonin receptor, superior intracerebral
nobility and superior nmetabolic stability are
expected to be nore effective for the treatnent of

sl eep disorder and the like than 5 nelatonin. Wile

t herghomesdert honad Ao dsvand s rdibkearfiaveybesn
reported as nel atonin receptor agonists

) the .
de Vel BppRiit rSf:EIat%véppﬁw&ﬁa?m%aﬂsmmlﬂﬂéweﬁ@d |
fr %ﬁbbbﬁ.‘or %@gsomtshaﬁeﬂiw@% é%@&lé&dﬁp ¥ tnl’cb;&e_ effective
chem cal structure, has superiqQr agonistic activity

f ofokelht dieAtPeRefofleamn Piserder (&Kt (heakihe than
Rh@eNBESKH .Calih N0dHE abdve-deEtI&thd cbRFOHIsTRBE the 1like
present_ inventors have conducted various studi es and
fi PeVeskRTe&qRAT T4 @ﬁemﬁ}%‘iﬂiﬂf‘i ORCRTHS ﬁSQ‘é’rs%nﬁBEnd
r ﬁl@l’e@%féﬁrﬁi}tbﬁftﬁﬁw.cfv@l:: @Mpﬁﬁmﬁi}?r B &h ﬁls) dﬂﬁﬁeﬂarﬁakkoxg the
thereof. is .The ave further, found that the conpoun
an G P8VE A RBFB OF O EXBRCISH J e SDGPAT brttioture, has
pr eueeti@s asniet i rithvagp ot felatvhiar ecte@fdd, afd is
har maceut i cal . agents and, based on, t hese i ndi ngs,
OHSEORE e RoPBe BHasCh RObARC | Ot G L58
Acqoodbpgl y, the present invention relates to [1] a
PO HERER, SRt 08 AR LIl (H R oo
| S fdrhydswogarebded v ahe ppddwridlchyohavinmegel compound

substi t uent m i [.1y. hayin
su%se%)ir{e%%l%e%:%’y %@edr%g)}g‘g%??(rﬁ)a %%/a %fa{vi ﬁa 3 salt thereof.
suli¥eyt neve fortheheicmndcyodt chgr coppopid endl 4 ysdlavichgreof

SL”Eﬁé&ng%géfi)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 ccmpound represented by the formula:

{0011)
O
CH
{ z)m \NJ'LRI
l,
R

o

[0012]

25 wherein

R! is a hydrocarbon group optiocnally having substituent(s),
amino copticnally 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),



30 R2 is a hydrogen atom or a hydrocarbon group
optionally having substituent(s), 3 R3 is a hydrogen
atom a hal ogen atom a hydrocarbon group optionally
havi ng substituent(s), am no optionally having
substituent(s) hydr oxy optionally having a

Surl-)&s“ ! Uen dgnggeixn%tc%pti h%rﬂ)gggx](giéo}ﬁ hQVI'n o%arbon group

substliuen

c an are eac a carbon

at omtoonal i hroien sk tuero) deaninmerhhgnaiiy BRVIHD
of Sﬁ%iti@heﬁ%%x?ndhfg¥&x§/ éﬁoﬂylﬁﬁoﬁgvld%tQnééﬂstl%hé§tcbr

ered ring optionally having

sub@trptdla’ecmqpé:)lonalky MaNgn® 4 suRstimgittered ring
gpt)daonﬁijl Z?(&%Yﬁinﬁd sURsththentLShon 44dd0 of hSnfrogen atom,

bered ring optionally having substituent(s), and

[ O®E3yified £ hsitngh® Msn@roFva Hodbt o, and K4 dg{are
or .3+$8hin theneef (hereinafter sometines to be
abbreviated as conpound (1)); [2] the compound of the
af & éfeftibr&d2p 1], wherein the tricycle consisting

of iiR9aAI s Td %gmgxn@é}.%d g Qﬁt&oﬁall%@havaﬁgrﬁiﬁﬁ&@ﬁél@ﬂ(s) ,
by the fornula [001 h?

wB;ring B{B¥ & é"mewmaﬁd rﬁee)lfaitl%éhéuWvé&EhS%g\ﬁe?%(s
as Mefy Beds i sthemsd AL TR | ee@nklly ryihg] st ituent (s),
conpound of the aforenentioned [1], wherein Rl is Cl1_6

al &4 optional |y having substltuent(s) C3 6

cycfgpalfyl optionally having substituent(s), C2_6

al kenyl optlonallg havi n

15

20

25

bond og a double bond,

a singl
[0014]

or a salt therecf (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

represented by the formula

[0015]

or

[0016]

wherein each symbol is as defined in the aforementioned [1}:

[3] the compound of the aforementioned [1], wherein R' is Cie
alkyl optionaliy having substituent (s}, Cs.g cycloalkyl
optionally having substituent(s), C;-s alkenyl optionally having
substituent (s) or Ci-¢ alkoxy optionally having substituent(s):

[4] the compound of the aforementicned [1], wherein R? is a
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substituent(s) or Cl1_6 al koxy optionally having
substituent(s); [4] the conpound of the

af orenentioned [1], wherein R2 is a 4 hydrogen atom or
Cl1 6 al kyl optionally having substituent(s); [5] the
compound of the aforerrenti oned [1], wherein R3is a

hy(i’lr ex@t Q.J%n%r% nylogﬁﬁt:hgf% |]"§év|i‘.ﬁ§” difbstituent (s) ;

subdt ent e cormpound
af dﬁén@helm@@upi]of \mér equﬁem§lqn6% [[1?} YR eianBodid®

oagﬁrmngko@ ed ah i1 dfiﬂﬁ%ﬁbﬂl)‘ |H‘§rlﬁg| Substituent (s);

5- efed ring optional g having 1 or. 2 substituents _
sel [édt elefemmoanfapbdds a ‘b‘?ﬁmeé‘tW’él?%c[éT]boYﬁh%‘?e‘dﬂpm 1s 1;

apt 173N RhL YoorRhA %o £ st laEé‘féi‘rte(r&)lon@dn nQ,opkéanal kyng A is
aV|ng substituent (s) i r oxy optlonally havi n

G5 PRBRE N SH0e b GAORak 15 Had PR I vents

[Sg]ké%l:ﬁ%ﬁ@@tfr&g]a b hedepmesnd @hyﬁb@ceﬂfb@iﬁegﬁmp @@)ﬁlﬁionally

, ereinring Bis a6msnberedr|
ha\narvgns SRS LAIBEE | HeARAnO SHIORaLLY AT h%?"o*c}éﬁxe“t (s)
HYPdrdxPY I OCHD0P AW opéusstaklhynt havd fgrcapto
subst ituent(s), .amno optionally having

WG icnekty DEViRG RyHESEY R onal Iy having a
Ssubgdi ttuentomithnaes € a0 af@@éme&ft&bhydha‘l\ljl ngharein ring B is

substi t uent 9], the conp of, th engntione

112 SHERBFHES (HGICT S T LS EEPed ST g SOREF URATS
havédig:ctear £2ors ldab&h]l.tb@lﬁﬂhﬁomsei eqﬁedc:ﬁrkmn arbap (Ig:e:nonally
zhggrg[‘fl?ﬁg Sl%%:le}:ru%ggr(% %%%Pg ot r%%lnla alﬂ{rejl.\rlxlgngubstituent (s},
Ssublsﬁdﬁdﬂ@nbptﬂmtlayhmmmcyc‘amlmtgrt@ept omd maatﬂyto '

havi n tltuent( he compound of the
af o?% ?i uebréécll%11 s C1L6 alkyl, C3_6

cyc[m]al*dhyel compc@lncﬁoal klme(ya,fomm@mnhyidib]gewharém ‘ripg C is
R3 |s a hydro [ g@,gg}pcr ed

ri ng oﬁ‘f n%)ﬁa??y 1I‘Illgv ghof{yoll? ﬂav”t?gtgl télrJezr?t S s{él ect ed

f r ose redtaidogeom at @mloqlin Gtamkys  hyGgotereeny |grogpdortiogally
2:05% lrlcqars%ﬁgtyltue%(atgi ﬂ%y%rcﬁyao;@cl%%g@f& %thaga substituent

aving one atom ring Cis an
unsand ta th@ttedOGYcrie#ber@ep rqpﬁgonally having substituent(s);

[10] the compound of the aforementioned [1], wherein R' is Cie
alkyl, Cs-¢ cycloalkyl or Ci-g alkoxy;
- R? is a hydrogen atom;

25 R?® is a hydrogen atom;
m is 1;
ring A is a 5-membered ring optionally having 1 or 2
substituents selected from a halogen atom, Ci-s alkyl, Cei1o aryl
and C;.¢ alkoxy-carbonyl;

30 ring B is a 6-membered ring optionally having one halecgen
atom;
ring C is an unsubstituted 5-membered ring;
Xa is (1) CH optionally substituted by Ci;-s alkyl or Ce-1p aryl -
or (2) NH opticnally substituted by Ci-¢ alkyl;

35 Xb is (1) CH optionally substituted by a halcgen atom, Ci-s

5




Xa is (1) CH optionally substituted by C1_6 al kyl or
C6_10 aryl or (2) NH optionally substituted by C1 6
alkyl; 3s Xb is (1) CH optionally substituted by a
hal ogen atom Cl1_6 5 alkyl or Cl_6 al koxy-carbonyl or
(2) NH optionally substituted by Cl-6 alkyl; Xc is C
or d [ ]
Ehlk)(izm%etcx I%%kc’%yglg ydr ocyc;!#oé)zent z?[ Oftgh%fi;z%ly Sl(‘bsl-%ltuted
dehey adtkiyF] acet ani de,

N- ke- §2-deihyl - 2,6, 7, 8-t et rahydrocycl opent af e] i ndazol -
8- yl) ethyl]acetam de

N- - {2-Getth¥fF - 2, 6, 7, 8-t et r ahydr ocycl opent a[ e] i ndazol -

§'[l@ v YL$£%H¥¥ﬂ@aﬁl&Eh drocyclopenta[e]lndazol B8 (2H) -
[llglf uor o- 2- et hyl - 6y
t effra

SRR G bpes BT e ndazol 8 yl ) et hyl ] acet ani de,

N‘NZIQJIZJMé%E?IZQ'?EhhﬁLté&ﬁ%ﬁ@d@bcyclopenta elindazol-8-
t et rahédr ocycl opent a e] i ndazol - 8-yl ) et hyl ][acet am de,
i s YR £ooY . Acrhgre- et hyl - 2, 6, 7, 8-

t etqr-@bydmt‘est@wp@m ai[,@]—t@@ﬁhﬂr@'dggcyéﬁ@iehﬂalélﬁ@ida&bﬂ@s—

E{ %5 chl or o- 2- net hyl -
Petita §H¥U<§S¥8P65%rﬁdﬁ'e] i ndazol - 8-yl ) et hyl ] acet ani de,
N- N2 £ 2+¢ Tt o 82 GnedtinRy d2 05, 7ttscycl opent af c] pyr azol of 1,

N (2 E Ny PL e UA Y W P BT OHRHEAPET Y o1 of 1
EI: Ng]_[pytlfbtmfﬁ}oyzkameg;t}ﬂgygirzpes,opanagt g im dazo[ 1,2
A Tt (R S B A S S Sreor
125N[ 12}(&»ﬂmgbag—rmthwm§2p©,mp®und of t he si Con
con‘pﬁélngfl? googzl?fgl%%éﬁtat}%i %?lazc{:]h g?g ﬁ |on 1] or
a prdarug-dHiereo?-mgth4l-2 hé iBar maceuti cal conposition

o SOFa Rl ETERANS ke L ot L

coMpd&i{2-omtdlylt hed-afibyenenti-myedoperdia [c] pivadv liod 1 am-

A9by LR 40 P QR 3XE SR od, €at ment of sl eep
N-[2-{2-methyl-B, 9-dihydro-7H-cyclopenta[c]pyrazole[l,5-
alpyridin=-9-yl)ethyl]lpropanamide, or
N-[{2~(2-methyl-7,8-dihydro-6H~cyclopentale]imidazec[l, 2-
alpyridin-8-yl)ethyl]acetamide, or a salt thereof;

25 [1l2] 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 afcorementicned [13],
which is a melatonin receptor agonist;

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

disorder;

[16] a compound represented by the formula
[0017]




di sorder; [16] a conpound represented by the formula
[0017] 6 Xa Xb R3 (CH2)m/ , .., N\H NR2 Bi C
[0018] wherein R2 is a hydrogen atomor a

hydr ocar bon group optionally having s substituent(s),
R3 is a hydrogen atom a hal ogen atom a hydrocarbon
group o glon.¢%énhaV|ng substituent(s), am no

opt Xere ha “snRhstituent(s), hydroxy optionally
hayﬁpQ?% istituent lor nercapto optionally having a
SUbSHHT i 0 Xa, Rb, Xc and Xd are each a carbon

atoanB:a rogen atom provided that any one or two
B ~XCc and Xd is/are nitrogen aton(s), mis O,
q; r|ng A is a 5-menbered ring optionally having
sub tltﬁent(s) 15 ring Bis a 6-nmenbered ring
optwhewrality havi ng substituent(s), ring Cis a
r ng B bl ti®hallpNthvin
T R bt v i R e T
(ﬂ'$¥b§§PtU@m@h%@f [17] a nethod for preventing or

treat i g, Sl \REByEH Ségo‘fﬁer al Fa BogJiBEDEH, aCQQchbé‘dﬂb@n group
adn1n|ster|nq}an effective annunt of the ound of

N GRaRENTIATHEE TS EGEuanE Gt PRSRSAPPRAL B having

pr Og{ﬂé%l%ﬁ@ﬁ@ﬁf) t QydskyTRERE bnail]ys}latﬂﬁﬁj ef shibgtituent or
- conmpound of the aforenentloned %%} a salt thereof
or BENEEEPuSPtITeRreLY BBFNEr Bd¥ Hﬁnﬁgent for the

%] 025&”')")@“ Sc Odnd Kat FEMachl aSteaprdesonder a antrdden atom,
a prov1ded that any one or two of Xa, Xb, Xc and Xd is/are
nitrogen atom(s),
mis 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 opticnally having substituent (s},

andg

[0019]

is a single bond or a double bond,

26 [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 [1] or a salt thereof or a

25 prodrug thereof to the mammal;
[18] use of the compound cof 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
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[0021] 30 Since conpound (1) shows superior affinity
for nmelatonin receptors, superior pharnmacokinetics
(e.g., netabolic stability) and the like, a
clinically useful agent for the 7 prophylaxis or
treatment of diseases related to the action of

malp@[)gﬂiz{:aﬁlg BPet:!éa\ﬁn@gt b@@ﬁl%égs@e? dnavedesh th@02ddion of

ogen atonf used in the present
speeilptemini én, the ¥iviiagi bedy G@PoP? mRFOVBABH ne or
|oq|5§ gan be nentioned. As the "hydrocarbon group” of
the term "hydrocarbon group optionally having

subst i t UhtHhS) ¥harkeaen AteRe U&@&éﬁtthesﬁé@???fcaﬁﬂeshflcatlonr

f;ore1eX20Rl €.chablphat ingchysE Qﬁarlbanngrc@lﬂ;pbe xﬁEt[ﬁl@M@Hl c
saturated h¥§rocarbon roup and aromatic

hydr ocarboribgr ot Ea5@*PRR F5RP "c8h B ﬁﬁﬁ?1%ﬂ%ﬂfocﬁf??P group
gr pr%?.@ﬂ&%ﬁ'h‘é?ﬂné czsdbmlseu&a?/oksnlsq dsé® ﬁﬁtaargsm;eatons

peci fically, for exanple, alky
cy AP kiFatigny | foh EXRBLE} kaellé’Péta%SB’d\{’?ﬁégb%{ @P“Pf s
pr%&%&@?bchf§é&u9§ﬁ€ﬁ”ﬂ%ﬁrbéﬁ%ﬁbnﬂbkyhp(th 2bohdteid i ke,
and, for exanple, such s net h eth

Hr JIATOCRERRSY GE9IP %fEhFF’e 3(%]6%&3;% eé%?%§Pé?
t ergrdidirihce g@e@hyto ﬂn@s;el h&ing 1and Imealrbke alrams .

wi del y .used. alken [ ref ably, ﬁ r anpl e,

| ovRHEAF RETHYA b e Ee SR/ T S

al K@W_Ioawy:h a&ym ﬁuydl th]a— 12Be psrmpaaydi allyl,

I soprope ’§§;t but.enyl c d igf.é kel

are w de% E‘ hjeg §I %ﬁ ﬂy| sf%tﬁre%an%qb Or ATrYL oF

exarhd aike pvmrd alfky ngstampde, tthﬁe lailke] s aﬁsome‘e?xﬁrrpbéhyl

YNYL oS aSyGlyyn rL,mo 10PBEOMe vh; PECRYBy1,

ot oty Vi el Gl S 5 v

cyp:érctadlkyhéxyls epref earxabltyle Inke exgnpidsly yned.

CyCloa|k¥b tQ@% &b p@%gerééﬂ' e%@Fr%g%mﬁgé 6lower alkenyl

cycl oal ky sut S cyc opropy cyc

cyc¢lopré1¢t wk@,ndandycf@m@egannpland:z -¢ Rékenyle ssmcé af gemyl, 1-

1, AW {g Qly u%] 19Xf§63d%en§§_éfk., and
(gh%% R A E &é ;%5§ 2- napht hyl ,
blpﬁynﬁhyb aﬁeaﬁﬁnﬁyIUQﬂQ: or
The “alkynyl” is preferably, for example, lower alkynyl
or the like, and, for example, C;-s alkynyl such as ethynyl,
propargyl, l-propynyl etc., and the like are widely used.

25 The “cycloalkyl” is preferably, for example, lower
cycloalkyl or the like, and, for example, C3s cycloalkyl such
as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl, and
the like are widely used.

The “aryl” is preferably, for example, Ce-1¢ aryl such as

36 phenyl, l-naphthyl, 2-naphthyl, biphenylyl, 2-anthryl etc., or
the like, more preferably Ce10 aryl, and, for example, phenyl
and the like are widely used.

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

35 “hydrocarbon group optionally having substituent (s)” may have,
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the like, nore preferably C6_10 aryl, and, for
exanpl e, phenyl and the |ike are widely used. [0023]
As the substituent which the "hydrocarbon group” of
the 35 "hydrocarbon group optionally having
substituent(s)" may have, 8 for exanple, (1) hal ogen
at of¥{ @xGnp1d,l Uorine, chlorine, bromne, iodine), (2)
nitro, (3) cyano, 5 (4) hydroxy, (5) |ower alky
opt ﬁldnaﬁi%%wﬁ@ st i ELeeiingy @él@rmec@’aoma%y fodine),
optixgnaktyshaving 1 to 5 substituents selected froma
hal ogen atom nitro, cyano, hydroxy, optionally
hal eﬁﬁ@@& d 6 al koxy, amno, nopno-Cl_6 al kyl am no,
@l- akdy,am no, carboxy, 1o Cl_6 aIkyI car bonyl ,
Koxy car bonyl , carbanmoyl, nono-

aI k&ﬁ &QV%Wl BPtienag Ly %Wm@a%%wuenées)lo(e g., Cis

ar y rgar bgrmydal 1y Gadi®ganyte Chubt afydmsy se DEdtic@na@kby a
halo enated Cl -6, al kyl - carbotﬁygnlno and

f or® gﬁﬁl%to“lfef‘h‘;?’r’o' HPBP oYY - %ﬁfrﬁoaisﬁgﬁett%ﬂgeﬂated Ca-s

tb I i oty nazhiing, , mbxﬁcb-fdflllfgoémﬁ?ldri{tﬁ.:no, eﬁmdlfsl Elﬂ;ﬁlaﬂﬁ.no, carboxy,
r onoet rifluoroethy af | uor oet y

fr ooyt 21huloeBpav B B o BBy PESBOT R moro~Cre

I SHUKWM 2 Setndylf ydi- Cltﬁéﬁ.kja]}tqdrbamoyl Cs-10 aryl carbamoyl,

4,4, 4-trifluqrobut ent n eq) ,

5! Lo 1A LBFaparvy T marsiona iR B pyendlSRoR i A g

t he’:aﬁhohe)amﬁﬁ: @6y trowmdnkak kiowy e&atlpbﬂ,alrde)thbhyl cﬂg.oromethyl,

SUb t ug{;]}l%t%?é/l( etgl hl%]iﬁgx Fl? llkO)f:)flgP\?éroo?n%ltL%ﬁ hae

s EETECre
m tl:rm;noeykmb, mﬁdﬁe'&%fl@ptrpeﬂaﬂfyphata@ewa:bedhm ®@ropyl,

al k , m -
A/ ﬁglﬂgie?rr%gg%&cg gg}%{@] By @iy]es sec-butyl,

al Kisat-bat ponyd 4, dat bafioyirobrbyb- Gerdy2p isopentyl, neopentyl,

al k I a Galgh

aryl’- cgr Egnoyi(%mp%%_%_gﬁ%wy 18 @ iouff?ﬁe;?ll ona the

hal bgenat ed C1_6 al kyl - carbonylan1no and the like;

Lpr @qumef’a Qﬁ%&OBﬁH&ﬁalw ROENAY 8bSli ik koxy(SULh ¢,

as nEt oxy, ropoxy, 1sopropoxy, butoxy,
| Smyyop%w{a}ﬂ@xgavm% gqu substituents selected from a

halogen atom, nitro, cyano, hydroxy, optionally halcgenated Cig
alkoxy, amino, monc~Ci-s alkylamino, di-Ci—¢ alkylamino, carboxy,
Ci-¢ alkyl-carbonyl, Ci-¢ alkoxy-carbonyl, carbamoyl, mono-Cj_g

25 alkyl-carbamoyl, di-Ci-¢ alkyl-carbamoyl, Cgip aryl-carbamoyl,
Cs-10 aryl, Ce-10 aryloxy, optionally halogenated Cij¢ alkyl-
carbonylamino and the like; for example, opticnally
halogenated Ci-¢ alkoxy such as methoxy, ethoxy, propoxy,
isopropoxy, butoxy, iscbutoxy, pentyloxy, hexyloxy,

30 trifluoromethoxy etc., and the like),
(7} amino,
(8} mono-lower alkylaminc opticnally having substituent (s)
(e.g., mono-C;-¢ alkylamino optionally having 1 to 5
substituents selected from a halegen atom, nitro, cyano,

35 hydroxy, optionally halogenated C;¢ alkoxy, amino, mono—-Ci_g
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30 trifluoromethoxy etc., and the like), (7) am no,
(8) nono-I|ower al kylam no optionally having
substituent(s) (e.g., nono-Cl_6 al kylam no optionally
having 1 to 5 substituents selected froma hal ogen
atom nitro, cyano, 35 hydroxy, optionally hal ogenated

Cl 26 k@l k)6, am-0o, ampgarﬂilngﬁ cOrivd:ky,| @msn@lkyil—c@b&m Cie

al kyl am no, carbox al kyl - car bagn
o KIS TARTSRY L, ARy MBRESC, kTR YA~
dl a@ly&cai%ié)ﬁby@armmaiyl—@ﬁrﬂﬁn@{]ly,l cead bagrgyléls -GBadfl oxy,
ar tio y nat e -
al Wrﬂe%ﬂ}afn v AR Ca%%%ﬁ @&fam“éf@he Like;
m&@rfégﬁn;mégyhmm slsumhymugﬁet hxlyctra_msmethﬁldmhgm no,
ro m no, iso am no utyl am no etc an
Pl Ry Rk bR SRty | enreesbr it Ey Ran Ry =tt! and
sulsel Luesnt,(s) (e.g., di-ClL_6 aI kyl am no optionally
haV|n ituents i.o selected fro hal o
o e et PR sy oS Geking AR IR e
Cl - aLJgoacM-:,ylamn@ optinnaOly Ghazti ky | ]amcncs sudstiChebts
al k n car bo Cl 6. _al kyl.- carbon al koxy-
Jé’ar% n} ‘9farr°5lano§‘%llogrm B IRy XY baﬁ%‘ﬂfoxy’ d
di o@tlenallgylhalogerhﬂmybl s GBLKbB yar yrhirear manury¢1 s @@kybamino,
ary oxy, tional {e¢ Cl v
al kdll bg—%ﬂﬂﬁra}ﬁlno, car oi(ﬁ C? Méy?%aq:%%ﬂ 133,1_5 a?ko y

am no an exa
di -c@tbﬁn:alk)daahﬁmoyb.umnascﬂt eyt eanbeooyl, di-Cis alkyl-

di ) d l OX

i BrEyPaRy Ho co SRR b ARy LERPRERY: ¥R Rpion,

15i K@)tlo(labl)y ér@rlbgwyatezb C( 11§lhydmarh¢%wa@anbo¢m the like;
thfo(}n@L;.L% lhaav'dg_’csg%tk'lyﬁhﬁﬁIHé S.sllch(gs gdmegx §a.m_1no,

al kyl - car onyI optlona y having 1 to substltuents
seldetbylamiom, a dhprerEigranem dlﬁ-lsppéopk‘:lﬁdﬁ@or h§ gy amino,

optﬁ-%ﬁyiyuh@tﬁggmiﬁcﬂ e@&_ S Kexy, 180400, nono-Cl_6
éamno di-Cl_6 al yamno carboxy, Cl 6
aI k

Wcapperif-, Cl1_6 al koxy 25 carbonyl, carbanoyl,
EEDn 1611 6wt l@!ﬂky@é&ﬁﬁﬂ%' c&&ﬁ ﬁé%yrlg' segépﬂmlt(s)

o aryl - car banoyl C6- 1o aril oxy

optﬁeoﬁal' l 91 hASYENERRPIET %Pfaliwﬂlxa%w "Fes gigstituents
t hesdiiek€ed f:9m @XAADPdGEn GloR, alittb; Caydanyhyavsty,as

ac%&%ﬁongifgnﬁglggeggé;d Ci-s alkoxy, amino, meono-Ci.¢ alkylamino,
di-Ci_¢ alkylamino, carboxy, Ci-s alkyl-carbonyl, Ci.¢ alkoxy-

25 carbonyl, carbamoyl, meono-Cj.¢ alkyl-carbamoyl, di-Ci;-¢ alkyl-
carbamoyl, Cs-10 aryl-carbamoyl, Ce10 aryl, Cei1p aryloxy,
optionally halogenated C;-¢ alkyl~carbeonylamino and the like;
for example, Cj;-¢ alkyl-carbonyl such as acetyl, propicnyl etc.,
and the like),

30 (12) lower alkoxycarbonyl optionally having substituent (s)
(e.g., Ci-g 2alkoxy-carbonyl cptionally having 1 to 5
substituents selected from a halcgen atom, nitro, cyano,
hydroxy, optionally halogenated C;_¢ alkoxy, amino, mono-Ci;g
alkylamino, di-C;-¢ alkylamino, carboxy, C;_; alkyl-carbonyl, C;_s

35 alkoxy-carbonyl, carbamoyl, mono-C;_¢ alkyl-carbamoyl, di-Ci¢
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and the like), 30 (12) |ower al koxycarbonyl optionally
havi ng substituent(s) (e.g., Cl1_6 al koxy-carbonyl
optionally having 1 to 5 substituents selected froma
hal ogen atom nitro, cyano, hydroxy, optionally

hal ogenated Cl1_6 al koxy, am no, nono-Cl_6 al kyl am no,

di -.61.,6_al uham ney, cat X}éa]rﬂgmfﬁylal &g s qapbonyl Glibxy,

35 alﬁoxy car bonyl, car nono- C

al Wrtlea@b]aﬁ@yﬂogmat@ﬂ @z-a@léﬂmy';a&ﬁrw&ﬁ@ymo 208 tpe like;
ar oyC @ﬁm bgsalk%x§r-¥$rbog@llgu@{ ﬂsoiﬁ)éthoﬂ%lrgaﬁ‘j#i,y

hal ogenat ed C1 al kyl = car bonyl am no and the
fo@tgﬁéﬂ‘fﬂ@omﬂ EPRANREN G2 BRdmy Pukeiiraggonyl etc » and the
r;eth%ycar bonyl, ethoxycar bonyl pr opoxycar bonyl ,

ut oxycar bonyl etc., and the Ilke) (13) car barmyl
(14()13gmﬁ%)ﬂl’aéﬂﬁé'|lral kyl car bamoyl optional Iy having

subatt H@rﬂ;—(l%)-ze(: €a flcggﬁgﬂ@_@p@i&ﬁl 1§52 hRamy |

optionally having to 5 substituents selected froma

halS9§&h1 aidH (i {‘?cg . 3oy 2hiatosarPappyl d%P&'IlPQally

ha'l’@%ﬂétﬁdt@]ﬁ_@uﬁlskﬂﬁﬁénténhapecﬁﬂéﬂQ'.roﬁla_Gha'ild@)éhaHt&ﬁ) nitro,
-Cl 6 algﬁ/l am no, carboxy, Cl-6 al kyl - car bon I

J@l CefaEPko& ROXYp oPRALONE AT BRI DR (e gLkoxY, amino, mono-
al K?{' 6 ﬁ&gﬁaﬁﬁly}b @i~ 'Clqlaﬁkﬁidﬁﬁhlogi adi:héﬂll‘ﬁrw,, cCs dlﬂtyll Icarbo:nyl
aryl - car banoy o aryl ox ti ona
ha|%gﬁeﬁé{‘%’éb"éfr8°%¥jky|caz§§?%§$| FAPRO 1a%&¥l<}ﬁ]gp°afg’af“f’¥% di-
forcleﬁxammde—carfaaﬂom €. a) kel can eyl , SO asyl, Ceio
Icarba arba etc nd_the |
CLSEVRE T ot tapr b e e, Tt Rabbiy laithe and tne
sUlsitket; ueait (ea-:)ampie OQuonodCr-Clalkvak-kytbamylanogh as

opt Ie%% Hl rga?n\g elthcharbSUbglt Ieﬁ: entatc’nds%k‘l C1 £ )from a
hal™ogen &t om fr cyano f bXY, i oral’l y

haI (d@endiebbv@r élhjrlcm)qbamayrl ruptmnably:ma@'mal fuydsgaknent (s)
I, 1 6
al G capbetit 2o A Ba, Sheleel MO o 81
d| s@bs@ltadarktyd se&e@raacb;ﬂrom% _HeQogey| attar, bam;yfb. agenep
t
al wﬂd-rcgg?bo y 1%6%18%%3» atlr?gg%’hgg\?éi)él é % rya e%g%rp 'Efémno Ci-s
di -a@kyBamihyl ddafbarmylsunthe asagbasy hyfieapbampyparbonyl, Cis
di eatl%kgaémw %ﬁhm&ﬂ-@mﬂkﬁtﬁaxbmlt hgi-c,.

like (16) aryrcar optionally havin
su@khﬂluéﬁmaﬂoy{te €r-10 @BY}garbamoyl, Ce-10 aryl, Ceio aryloxy,

optionally halogenated C;.¢ alkyl-carbonylamino and the like;

25 for example, di-Ci;.g alkyl-carbamoyl such as dimethylcarbamoyl,
diethylcarbamoyl, ethylmethylcarbamoyl etc., and the like),
(16) arylcarbamoyl optionally having substituent(s) (e.g., Csap
aryl-carbamoyl optionally having 1 to 5 substituents selected
from a halogen atom, nitro, cyanoc, hydroxy, optionally

30 halogenated C;¢ alkyl, optionally halogenated C;¢ alkoxy, amino,
mono-Ci.g alkylamino, di-C;.g alkylamino, carboxy, Ci-s alkyl-
carbonyl, Ci;-¢ alkoxy-carbonyl, carbamocyl, mono-Ci-g alkyl-
carbamoyl, di~C;_¢ alkyl-carbamcyl, Ce-10 aryl-carbameyl, Ce-10
aryl, Ceip aryloxy, optionally halogenated C;s alkyl-

35 carbonylamino and the like; for example, Cgi19 aryl-carbamoyl
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aryl - carbanmoyl optionally having 1 to 5 substituents
sel ected froma hal ogen atom nitro, cyano, hydroxy,
optionally 30 hal ogenated Cl1-6 al kyl, optionally

hal ogenated Cl_6 al koxy, am no, nono-Cl_6 al kyl am no,
di -Cl1_6 al kyl am no, carboxy, Cl_6 al kyl- carbonyl,

Cl I ar | Kyds
caf gﬁD%$XQ%ﬁH§&?9§g ﬂgir ggﬁ%ﬁg FPEE%&;& @ral KYdsd the like},
ar yﬂitamdmytlor@s-lyohamw SU@étlml%tylsbeﬁ Spt FormPryl

haloggggﬁgqu/ g&v@n%llm&) ??551%11@995_(1[11?5‘“3@@@@% teheml & kei1ogen

for exanpl e, aryl -carbanoyl 11 such as
phesyhe aridamoy £ yanmp hyRyoear IoRkbyhaldyc halegrpatgd Cis alkyl,

;i %ﬁlmoniﬂﬁ? hQ[¥ eégyéHOBPledkgﬁy'rEhﬁ%QbSﬁéﬁdiQn%(§ikylam1no,
( otlona&yﬁawn lto
a

su lﬁiéri:t -6l earitké’lé@’r%t EQTPPHM R e Caﬁ??ﬁﬁl nicersoalkoxy-

cy%a%ob)?/ﬁr QX Ypafifil, 0B8hd Ve, nalheugnatedakdy b, dikyl ¢ Skyl-
optionally hal ogenated Cl-6 al koxy, am no, nono-Cl-6
al IGAERATI0,: Cefire CEYH~ S IRATGHIL noCe-i0af Bbbey Co-@1 A YLOXY,

al l&)pkisaémnmblogﬁaﬁeal ﬁpéyalk%@LQQf%nylﬁﬂﬁhﬁ@W the like;

nono- al kyl - car banoy] , -6 al k | - carbanoyl,

658 ampléar BAFR¥A-, nezsh\ﬂa'laragﬂfﬂ tl&% ehryl oxy,

opt(1@nahtyl iyl agemiaadycﬂa@uﬁj lé)dbsﬁﬁfdé(ﬂlﬁybﬁﬂidl@ z;md6 10

the like; 1o for_exa hen ht hg 8 £

| i ISy LoFd gyPtdryrbky) *gsftlfl%n 153 hﬁ\}?%‘% 58 ?g) rom &
(etl)-@l_ogé}@ akdm, apytaxy c?ﬁhbpn@ldr)bxha\/dp‘tgoﬂaalm Jaleogenated Ci¢
su ituents sel ec roma ato nitro

oy A O 5L G TR AP TS Rl e RSB RN P o
gptél&@ahhmd)akimgepataaokyﬁmﬁucal kaxyoxgnicag, a]:ﬂqrile«c@i:bﬁnyl Cig
15 al.kyl ami no 6_al ylamn rbx

al lf\alk %gr%w Clc%rbaﬁtPKBng eS8 gbﬁﬁal ga‘r¥ bamc’I 1o di-Cis

N red k@l - &ﬂiémyica:rdolarmyﬂ cdirb&iewl , &kkylargar b@amyhryloxy,

r 10 I Lo e -
opiEoAarE s AP dsam e Bt e TP Bl Aol shg 1ike
theEdrl Iesamplfeor Cex:ampbfépxmdc@ as \plenylergh rephthyloxy etc.,

hepy (ET% rkae?ht hyl oxy etc., 20 and the like), (19)
ny ca

‘ovier: a Bonyl ami no optional ly having _
subitdit bewey sil kylesghonyCanbna|dppiogak kol ang rpbstituent (s)
opt Oga' |y, haa\i'k 9-darn g . wsrqéﬁys%@ﬁ?edl ftbom a
hal og€n at'oin ntro roxy, optionall
hal&s@éﬁatwt@lsela¢m3froan¢ rhﬁlosgnoa@fm gngLro, Cyanor

al kylaak 0,0&10951%6}44955@%{& rdéqrm C;mﬁno, mono-Ci-s

al kyl - carbony | Koxy- ca onyI carbangy
?forﬂi—k@la@lfa?:kﬂl Bar GO RNLR . Cargoky, Ci-s alky carbonyl, Cig

alkoxy-carbonyl, carbamoyl, mono-Ci;.s alkyl-carbamoyl, di-Ci-¢
alkyl-carbamoyl, Cg.;p aryl-carbamoyl, C¢-19 aryl, Ce-ip aryloxy,
optionally halogenated C;-¢ 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., Ce¢-10 aryl-carbonyl such as benzoyl,
naphthoyl etc., and the like), '

35 (23) formyloxy,
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al kyl - car banoyl, C6-10 aryl -carbanoyl, C6-10 aryl,

C6-10 aryloxy, optionally hal ogenated Cl-6

al kyl - carbonyl am no and the like; for exanple,
optionally hal ogenated Cl1_6 al kyl -car bonyl am no 30

such as acetylam no, trifluoroacetylamno etc., and

t he(j4|)k§)3wer A%k Q%Poxy( %é)gf,ord.{w alfc?@ca@ﬁ&‘hﬁﬁ)ﬁp%ﬁ&h as
(e.g., C6_10 aryP-carbonyI such as benzoyl, ~ naphtho

et GACetaRaxY heropka)ylsy  ( RBYYHEOHyl okSRPULZTY DAY |86Rer and

al kanpoykexy, (e.g., CL_6 al kyl -carbonyl oxy such as
acet yl oxy, propionyloxy, butyryloxy, isobutyryl oxy

et c(Z25)apgyLeardonykeyy (229) - arylocarPomprbRyy kg such as

G6_de 3K Ybr £ ATRGAYhOXNo:SUER-2S arml BRAZIOW9XY,
napht hoyl oxy etc., and the |i k;?, (26)
ar o A6 | B%5 LRYISRGRTRRY. (S69- A 7se A IHBKYEEABEAYYL such as

SUGherAS 1 oReAZH XY CaF Donkhaetike ,11a8¢, the Tike), (27)
am di_no, ,ggg) imno, to (29) 3- to 6-nenbered cyclic
am o/ lopti St y containing,  besides a carbon at om
and(zme ipihs0ogen atom 1 to 3 hetero atons sel ected
froma nitrogen atom _an oxygen atom and 3 sul fur .

i oM Hnd-obt | GTSRPS T HhAveg LE TR GBI (L LeCoRta ping,

6- nerdicieeda Cydbos abbi G:naip bhe nal drpgenndtadnt)i Bgto e dedeso

a is carbon atom_and one nitrogen atom 1 to 3 heter,0

ot RS BPLRT AR FFOh 3 THIEPAGRIF ™ s YSE)gBR R g >
andswl sl Btom aatdospanshaptyi baalny shbsthgiehti(e) S5(e.g., 3- to
substituents sel.ected, from a | ogen,atom_nitro

oy RS SIS B AP RariunerRe Rty b Hes

ot caortainl ytéral aoge nat edi tCbgénadkargy 1l am hdetewnoatCins6

20 al kyl ani di -C1_6_al kyl am no, o] 6

S SHISRT oo 4 pEL-Badh SR DD cnSBER M e sulsur
nonatd@] agdabidonedi pamowiing di €15 Gubatkilendgr babested from a

oL SEDITEHD, il Ao Dot ogepaced o1

andal¥d, bpkionFldy babegsir@tedzfré dilkgky, @mdnpdi pgo-Ci-¢

%i;%g%%%%m?X%hiéﬁ3§%¥{%%%gﬁ%ﬂinopyégfyd&b; éﬂﬂ %@iQLygarbonyl, Ci-s
alkoxy-carbonyl, carbamcyl, monc-C;—¢ alkyl-carbamoyl, di-Ci-¢
alkyl-carbamoyl, Cg19 aryl—-carbamoyl, Cgip aryl, Cg10 aryloxy,
optionally halogenated C;_¢ alkyl-carbonylamino, oxo and the
like: for example, aziridinyl, azetidinyl, pyrrolidinyl,

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

(30) alkylenediocxy (e.g., Ci—3 alkylenedioxy such as

3o methylenedioxy, ethylenedioxy etc., and the like),
{31) mercapto,

{32) sulfo,

(33) sulfino,

{34) phosphono,
35 (35) sulfamoyl,
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pi peridyl, norpholinyl, dihydropyridyl,
tetrahydropyridyl, piperazinyl, N nethylpiperazinyl,
N- et hyl pi perazinyl and the |I|ike), (30) alkyl enedi oxy
(e.g., Cl1_3 al kyl enedi oxy such as 30 nethyl enedi oxy,
ethylenedioxy etc., and the like), (31) nercapto,

3 — 3 h amo
(3hghdyt -1 gh )AL a1 PIOSpHENSL, 3310880 tomo
m)ﬁgcﬁllaﬁ mm@,uhwlslﬁhwyl.suCﬁtiaslsmlm%yhrsmﬁ By} sul fanoy1,
N’ﬁt9¥$ ;ﬁgﬂp¥£amd§1prﬁpﬂﬁéyﬁéhﬁﬁgﬂgyl etc., and the llke)

N-|soprop anoyl, N-butyl sul fanoyl etc., and t
| i K8Y) dBApwdr- dikivxérsuélfm)élul(?aﬁoyldl( €. al}a:{lﬁeifﬁmoyl such

| kyl f -
Ky, drlﬁglil hc%%gﬁh¥§é{plt¥am§hﬂs 1\N1\N'd f@#l@dlﬁ‘fbﬂnéﬁoﬁ N

N, merm%@émw&)ym @rélbutaﬁéuﬂ-g@mlk@fc . (338 theukike)

al I‘(YS'B% hl&de(reagkyligfg:.oG @l kyl thioaseehas BREhWs RkBnylthio,
ethyl thio, propylthio, isopropylthio, butylthio,
¥

secthul i i @ropvé*ffth;utlﬂom%ylé%h&or RHEYEEOr i REF Pytythio.
(3 raLyhdNitPibCett ., SBalbharikkhj o such as
phenyl t hi 0, napht hyI thio etc., and the Ii é
Jloov@@)a?’khy]l‘%l&lof (BT - o Ecgo ar@it%l%lwpsﬁisf‘?nﬁgy’lg tfr as
b t hgqul fﬂhmlbl et€l) h)élnauléﬁéﬂylkle)gr;)pyl sul ];I nyl ,

utylsulfinyl etc and the like S .

f{ Q| +P¥RA a@§Ybsul§a§yio(%T%”,Sg;flqé%ylgﬁiﬁl%g} such as
ph@créxhgyé&lmm nagriiyl s uh$1 NyplropyTsulfangl | heatdyilke) finyl
(42 I ower _al kyI sul fonyl (e.g., C1_6 al kyl sul fonyl

Cas 2R Sufflonyl, et hyl sul fonyl
p;r oqo;y_l Sukimmf,mpyt e s;ul foayl argtsulfiagdt $dmh Iaiske) 20

Pl el sCp e o b 2,
and(azhelodxéﬁ(ealawsmmﬂmleIne éhy@ﬁacalhdmugfompl sgicht he
SRS Y RS LY NIRRT A o
seles:ai edafd drnet héke) , _

20 (43) arylsulfonyl (e.g., Ceip 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

36 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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25 aforenenti oned substituents at substitutable

position(s) of the hydrocarbon group. Wen the nunber
of substituents is two or nore, each substituent my
be the same or different. [0024] As the "heterocyclic
group” of the term "heterocyclic 30 group optionally

ha\éi g?lﬁﬂpsattl }nueégr(%)e ¥ ﬂeﬁ th?forp ml’?b’ a 5-membered

specification, for exang9 - to 14 ered
( préher apiup Sontainigome %*Ciﬁf) a( pRTREY @PR;  bitdyé| petere

Or thh&YSdictr oAl £fSL A0hY £ r SRROGY 6k Carprox?lggﬂcdﬂcﬁ'o and a
het erocycl 1 c group cont ai m-’rq%thébeSI a car bon atom ~

1 tselfuy pterer abfly as 20 ¥ EBY bt cﬁm°6f3ofrfé”’§5 orr 2

5m@—§y99§1ﬁel qct eg chPr@—%lerBIRgL@iﬂrl@t on) an (X¥geRazolyl, 3-,
atomand 14 a sul fur atom can be nenti oned. For

exdmppsg, Saisxpeabeledrr FRgPYrotpleshtdirneag, 4 e des

a Galkaa AN, 3-1044 hetergrasd sel egt egk fr-grazolidinyl,
nitrogen atom an o I32/]9‘Aen atom an sulftfr ?torg such 1v1,
as 2+ 8r qg:tEmlgLﬁ%azo 'O? RF dlrwnldﬁ_zollély triazoly

3- F!nyzfql—t’hazlalylZ 19 oi—pwf&lﬂadbmyl ardt thé l:D}Ee, for
5- 0Xazol yl, 8- - or 5-isoxazol

B 15%peFy |2 %memlaer%ﬂr TEng; STYR 5§8’F§,}n1n§, bgsidgs a carbon
g p;},troggoll)/i? 42;1et§ro Zitoﬁl$gyéﬁlid_llelddlfﬂ%th,a éﬁtrpéen leartlom, an
-imdazolyl, 2- or 4-imdazolinyl, 1,2, 6 3-triaz . _
T, ESEr A P 3PP B 01 9 Hird ST s iRyl D
L oroﬂ&@oezanpi—eg,oxa 46 pRidEr,ed-r, | ﬁg @ro‘ii-ﬂsyatdlmtalrmmgpl -oxido-2-,
es] des carbagn, ato 1 to 4 het t

from &ni f}?wgéf%f‘ﬂ %Om&%oelnm ? o' a}rpg]nglggjﬁ 3)1%%rldlno'
&t am, Suchr aG—pZ.-p;ardeb,r thipyyrahpll, N 4-oxiadongl, B-4-or
4-pyridyl, - 2-, or_5-[yrim L idQ-2:.._ 4- or 5_
5- p‘%}ﬁan#a%yll RS :ln(? o B%%?zl&r?&ﬁ' triafiny®] 3

IOi p@ﬂ‘i@mmda’tan&l Byrmnér-lplquldy’lﬁ tdn dpprahgdzinyl and

-,0X32 nyI a h L

5. S ARY o citanb (L O Bibyelactol M 2L s Fasdl ring
pyr@muwbﬁn‘b&mnqo Besmeﬂapyaxm ehgR, ahd-o ﬂhbetqnéeatoms

for eel?%mdef%&n by BXEH)&en ebhl Céﬂ:l %ggHSaeéijr LA8 a2 HAY¥Er

ontainin esi des a carbon at om hetero atons
20 s@d»nedpedfeﬁmhya ai g¥OFe fommembyasobishfat ignoft diE a

sul £%rem@h9{%x(e$f el e[a?bé-}fnen@egé@%n Led e or two 5- or 6-

condensat 1 on af orementioned 5- or 6-nenbered
ri nrgemmrndonenq;rgrpm(sl Gtignahbhiseréaining §esiges)R carbon

opt é@&@' 1Y ¢ 50Nt RI-BYat RES isd@ScBe £ FrBANa 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—naphthyridinyi, 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.

3s [0025]
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atom 1 to 4 hetero atons selected froma nitrogen
atom an 25 oxygen atom and a sul fur aton), such as

i ndol yl, benzofuryl, benzothiazolyl, benzoxazolyl,
benzi m dazol yl, quinolyl, isoquinolyl, phthalazinyl,
qui nazol i nyl, quinoxalinyl, indolizinyl,

qui nol i zi ny. y , widll "

car bazoIA%] éhaec%}l%?%%% %Eghg#}agent% )ffllr%l d%}%%égég%@ nf/jfl? S%f the
phé‘rlil@tthrg%rqirylc gphenoxdZziongl Lanthving Bhketityegt{de” may have,
l'I%%eaﬁgoréﬁgﬁaloggdtlﬂ%ﬁn%cékﬁ%n EQOJ%'BEEQSBgfhy having

(preferably 5- or 6- ered) heterocyclic dgroup
corifuvshireentdes |’ deandh t@ar%mvp@t safTited tag gxgmmrl@soof the

at %s%@c@&t%dtﬁéerﬂr% R, &P&%&b@ho \g:n E%Y&m yaBQ{?flng
and a sulfur atomis preferable. [ 002 15 As

su@lplsfialélﬁﬁntt(ﬁéf T heFet ‘é?fbc?}?cm}?@tg?f‘(ﬁﬂip }?ﬁrttlﬁélarly

h§h%ﬁg§ygj§(:fgg0é§éﬂﬂqglonalIy havi ng substituent(s)"
nay have t'he af or enent i oned "hydrocar bon group

opt i1dnal PFLEERA RFoms (BTt FAHPFE)e:, RAQTiMR grompae, iodine),

reCdzt)edoﬁ& exagp! es. of, the aik%zlib%dzﬁ uantsthPat dehgl propyl,
"hydr ocar bon group optlonall aV|ng subst1t uent z
i

Fony RGP Xom MEY e A4AONGHL + FRaT PELY fprtpbetehaprytyl

f omespanpte,, Ghl endaliqgep atom (e.g., fluorine,
chlorlne br.om_ne, |od|ne) (2), | ower al kyl

(e.g

Cl & aFrGloalien A% Fret fryts, CEtIR kY brpip as %dopropyl
|SQQ{(:?BM{ﬁtylb,llJtc){/Elopérﬁ:@Udt,yﬁyci_ﬁcﬂﬁle 5 bus %’And ttﬂélt 1b1tt{<))4|

en exyl. etc and the like cl o

Cor ] 1eaSE YRE 1615 uthe 23 TEF RSP IF, SenvbL, 1-
ﬁyqimlpyhyl pxya@hewnte)ﬂc, , Cyed alhexylhkeynd the Ii ke),

4 I . Q. , _6.alk | such as eth

{9 (0 BBe0 Rt Sy Cor kel ued BBl g3 v,
Iovmsbpabhemmm @etgnyl CﬁsGbﬁiénnybtsupranmsthen@dke),

opr openyl ,  buten i sohut en etc., and the

' e JRRRY (0 SRk SE a8 Peatithy s
benmthylgenzgt, hyhbmﬂwll ephenerkykhettike)and t he

I k ) (7 ary ( 1 uc he
%hp N a%9%t(g én y}lﬁgéh Qseéﬁén BY R%éﬁi%%l Qy% and
IoWém éhk@xyn@é99ablxngﬁnalkoxy such as net hoxy,

eth&%yiower alkoxy (e.g., C;-¢ alkoxy such as methoxy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-
'butoxy etc., and the like),
25 (9) aryloxy (e.g., Ceip arvloxy such as phenoxy etc., and the
like),
{10) lower alkanoyl (e.g., formyl; C;_¢ alkyl-carbonyl such as
acetyl, propionyl, butyryl, isobutyryl etc., and the like},
(11) arylcarbonyl (e.g., Cs-1g aryl-carbenyl such as benzoyl,
30 naphthoyl etc., and the like),
{12) lower alkanoyloxy (e.g., formyloxy; Ci-¢ alkyl-carbonyloxy
such as acetyloxy, propionyloxy, butyryloxy, isobutyryloxy
etc., and the like),
{13) arylcarbonyloxy (e.g., Cei10 aryl-carbonyloxy such as

35 benzoyloxy, naphthoyloxy etc., and the like},

IN)




pr opoxy, i sopropoxy, butoxy, isobutoxy, sec-butoxy,
tert- butoxy etc., and the like), 25 (9) aryl oxy
(e.g., C6_10 aryloxy such as phenoxy etc., and the
l'ike), (10) I ower al kanoyl (e.g., fornyl; Cl-6

al kyl - carbonyl such as acetyl, propionyl, butyryl,

|soppgygﬁkbg§§: and the like), (11) aryl carbonyl
13 aryI car bonyl such as benzoyl, 3o

nap%ﬁio}PW@t @lkouyertvayili ke)g- ( £2F 2vey-askatoyl exgh as
(engatho&%g%o%x,, Qéh&y%gw&nﬁar BROYLQOErbEHET, as

acetyl oxy, propionyloxy, butyryloxy, isobutyryloxy
et CLSCPARBOEFE TIPPREY 4 RRPQ}YQ?S@QﬂEﬁboh§¢h%§?x€@a{POHY¢ﬁ hert-

%ryaut@a@egfwdr@&yeéach 29 t8e P8RZ0yl oxy, naphthoyl oxy
etc., and the [ike), 16 (14) carboxy, | ower

al k%@ca%woxyéa@bonm (8- % k Sy @a%aagﬁy@xmﬁba%yl such as
Methoxy a8k patony 8t diaxy carhomd .1 1Reppoxycar bonyl

|so€ropoxycarbonyl butoxycarbonyl |sobutoxycarbonyl
tertl’d GaFRaR¥Arbonyl etc., and the like), (16)

ar aj eyl ox¥earaBytndL.x51, (@7g,1,2 mahal KYdi0X ¥r CaF PORY bgeno-Cy_g

such as benzyloxicarbon etc., and the |ike (17

Vardidy FUSR £8) Ch oSl &g eHodi LRy Prg g, tﬁ%%ﬂdmfo&?thyl

or 1, rz ~2hst DgeReoblnfl dee.al kyd thuchirs) chl oromet hyl,

dic qronethyl trifluoronethyl, 2,2,2-tr|fluoroethyl

etc'5”'afd’t he Ilke) (19) oxo, (20) amidino, (21)

|W|ﬁm ahbdi{ry)) am no, (23) nono-|ower al kylam no

mono- Cl-6 al kyl ami no such as nmethylam no,
e ro am no, isopro am no, uyarn'no
th ldn%ﬂb ‘pr opyl propyl but

et c(22) aad1mm£ l'ike), (24) di-I|ower alkylanino (e.qg.,

di-&# al k Ianlno ch as 20 dineth ﬁ?

di e ylgn?rm)oﬁﬁlpr% “am fo, < i'sBp? 6$T hgtamino such as

di beetylydemiog, thylgmld&wnptbgkaM1no,eianpxoanthmﬂnb

I kS)oylamino etc., and the like),
(24) di-lower alkylamino {e.g., di-C;-s alkylamino such as

20 dimethylamino, diethylamino, dipropylamino, diisopropylamino,
dibutylamino, N-ethyl-N-methylamino etc., and the like),
(25) 3- to 6-membered cyclic amino opticnally containing,
besides a carbon atom and one nitrogen atom, 1 to 3 heteroc
atoms selected from a nitrogen atom, an oxygen atom and a

25 sulfur atom, which optionally has substituent(s) (e.g., 3- to
é-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, nitro, cyano, hydroxy, optionally halogenated Cjg
alkyl, opticnally halogenated C;-¢ alkoxy, amino, mono-Ci;_g
alkylamino, di-Ci-¢ alkylamino, carboxy, Ci_¢ alkyl-carbonyl, Ci-g
alkoxy-carbonyl, carbamoyl, mono-Cj;-¢ alkyl-carbamoyl, di-Cig
alkyl-carbamoyl, Cej0 aryl-carbamoyl, Ceio aryl, Ce-10 arylcoxy,

35 optionally halogenated C;.¢ alkyl-carbonylamine, oxo and the
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(25) 3- to 6-nmenbered cyclic amno optionally
containing, besides a carbon atom and one nitrogen
atom 1 to 3 hetero atons selected froma nitrogen
atom an oxygen atom and a 25 sul fur atom which
optionally has substituent(s) (e.g., 3- to 6-nenbered
Cycﬂilk‘é;a%P%x%&FhQ,naeHi)fiSQ&ﬂ' 2801 L dE$rA116aRHPN
atom and one nitrogen atom™ 1 to 3 hetero atons -
selRyErediryompyr ﬁﬂg‘ﬂog eAlge oMY lanPBrdAfeiTlat Gmdargladinyl,

suldigeri %P,mmo\ﬁ’ﬁthirgﬂt,i QDRI N6p)Rsdd @b ratRBldent s,

selected froma 3o hal ogen atom nitro, cyano,.

hy d1&RY 22 9Pt -oHale Y HBL B EREied - Gl -gthydpiperazinyl and the
gptiigeal | y hal ogenated Cl1_6 al koxy, am no, nono-Cl_6

al kyl am no,_di-Cl-6 al kyl am no, carboxy, Cl_6

al kyA%) cat boiRpediesty 6le-gi koxy: CaFBoARAILOXYr BEFb\AS,
noRRted1 bnal ikl Carbammyliofl €L 6 ad kwk- caxdanmoyl ,

C6- 123 ar%;l - carbamoyl, C6_10 aryl, C6_10 aryl oxy, 35

opt(i naf ?rrcﬁ“éﬂ'ogenat ed C1_6 al kyl -carbonyl am no, oxo
andizshenideo,l i ke; for exanple, aziridinyl, azetidinyl,

yrrolidinyl, pyrrolinyl, pyrrolyl, imdazolyl,
yr{;]r%())l §Y?’¥?'m dazolidinyl, piperidyl, norpholinyl,

di hysdn opytdabtlo, tetrahydropyridyl, piperazinyl,

N- hyl pi perazi nyl, N-ethyl pi perazinyl and the s
li E@)t‘” f‘g%f"'m kyl enedi oxy (e.g., Cl_3 al kyl enedi oxy
sucfBzassuheidwyl enedi oxy, ethyl enedi oxy etc., and the

i ke)., 27) hydroxy, (28) nitro, io0 (29) cyano,
(30@5&13?‘5:%3 h(?,n%'(Sl) sulfo, (32) sulfino, (33)
phos@hopel famey(l34) sul fanmoyl, (35) nono-I| ower

AL G JBR G AL ETD  lanes
pr awyhsas famerhyl sélSopyopyl-suhiyameyfamoyl, N-
XIS 000 NS LLLS) o PRl one .
sucid the like),

20 (36) di-lower alkylsulfamoyl (e.g., di-Ci¢ 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-¢ alkylthioc such as methylthio,
ethylthio, propylthio, isopropylthio, butylthio, sec-

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

(38) arylthio ({e.g., Cg1g arylthio such as phenylthio,
naphthylthio etc., and the like),

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

30 etc., and the like),

(40) arylsulfinyl {(e.g., Ceio arylsulfinyl such as
phenylsulfinyl, naphthylsulfinyl etc., and the like),

(41) lower alkylsulfonyl (e.g., Cj;s alkylsulfonyl such as
methylsulfonyl, ethylsulfonyl, propylsulfonyl, butylsuifonyl

35 etec., and the like},
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as N, N-di net hyl sul famoyl, N, N-di ethyl sul fanoyl, N, N-

di propyl sul fanoyl, N, N-di butyl sul fanoyl etc., and the
like), (37) lower alkylthio (e.g., Cl1 6 alkylthio

such as nethylthio, ethylthio, propylthio,

i sopropylthio, butylthio, sec 25 butylthio,

t erfazbuiw ishil@oryT. (e angd ¢hg bt*?@ulf6§§i Alchl Bhi o

(e.qg., ©6.10 arylth ch as enyl t hi o,

By GmaL L Babkav L e-foed) Sq aopnionpe 1ike) and the
al kyksuhfd m$bd(65ﬂhe,“ﬁgtéidﬂykyiétdﬁauﬁy|oﬁtﬁﬂé ABeterocyclic

met hyl sul fi.n 1 Isulﬂﬂﬁy g [,sul fin
buy eI 4 J 1% vdng tifgep S 1)) Ve 1 to s,
ar prefiefaoviyl 1(eo g3, sﬁﬁsﬂﬂtlﬁé’ryﬂssuéiéd’béd sueh e

L L TR e T

suctheasetareichyl sl f rempl. Wﬁbhytsalﬁumm¢k of the substituents is

pr | sul fanyl ut et,c., and the. like
A A e e AR PR R
phdoegksul f onyl , naphthylsulfonyl etc., and the Ilke)

nd the p,li are_ | ed The "heteroc C|IC r gup"
?he heté%o%%c ico lSuth% i5nar 1 3P hav ﬁaé&
subptwmﬁe]my( Q)Nlmmysum:a(zetlierttd shy” meamsefamiadal gptiohal By

ent fr e nent i
ESEIHL enrétsz sﬁﬁ%@ﬁ} %gltti’tgtr%{)ré tf’c‘-l)l£3| a}%onfs)gloffet%rfa% groups

heﬁéﬁ@@&%ﬂlﬁyogroiqr GWhenl¢kn§h¢uﬁﬁ@#emﬁhtnhaed “hydrocarbon
suBst, t ubs t
N e R e e
1pr #&ehted Féc ekamt 90 91" Bing rrrbsptierdalthyt hitva n‘@ydrocarbon
sulshib L@ﬂﬁl(:ﬁ)al l)F' Q'?dﬁ g”&ﬁl&%ﬁ%bﬁ@?&ﬂ%’ nal)@A N anBSthe like.

substituent, e sane or different groups
seIPéEf%’éF‘}%‘]feo ﬁf‘aﬁlﬂeseﬁénﬁb% sybiséibfentebati Prredamino” may

" hydvecardoae @{pt&lk@@t b&@@dﬁlb%ﬂggsgﬁééﬁfﬂa%ﬂué)) Ce-10
and the groups_1s reCited as exanple

suBg¥it nﬁhéﬁ( fﬁ?éﬂ*?h%*?%f@«&ﬂlsahwlgra@eptb@théml |Ap the
Haviupgt subsil EH@tﬂtt(h%) Scayaiigue andl e, ldke» may have,
Pre er abl e exa es of the substltuent that t he

fd® wylaﬁar@% thecpubetittieotsl KAt spei strnanpnrionsty
subﬁpﬁichteﬁ%ﬁ) gr&fplQayafidde QREI @8] y having

substitqﬁptgs and the like. As the
e te used in the present specification “hydroxy

aml DO

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 afcrementioned
“hydrocarbon group optiocnally having substituent(s)”, the
groups recited as examples of the substituent that the
“hydrocarbon group optionally having substituent (s}” may have

30 and the like. As the “hydroxy optiocnally having a substituent?,
for example, hydroxy, Ci.¢ alkoxy optionally having
substituent (s), Cy.s alkenyloxy optionally having substituent(s),
Cz-¢ alkynyloxy optionally having substituent(s), Ci
cycloalkyloxy opticnally having substituent(s), Ce-14 aryloxy

35 optionally having substituent(s) and the like can be mentioned.
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20 substituent that the "Cl-6 al kyl" and "C6-10 aryl"
may have, those simlar to the substituents that the
af orenenti oned "hydrocarbon group” nay have are used.
The termused in the present specification " hydr oxy

optionally having a substituent” nmeans (1) hydroxy or

(2)prée Pyl QX% H?dfdl:gp b{‘?tﬁ%ﬁf oﬁﬂ%n‘ﬂ@'{/ Qgeﬁﬁn%t om of
hy drog%m one roup Sel ec from for exanple,

af GM& ‘ieéﬁéé "Gryddr HERBON OYF BRI 18t hewd yuhamw@nt s)

substi thentike)." ad hee SRUNTUESE {iRE 2Be AMPLEZRA", “C,
the substituent that the "hydrocarbon grou

optitERRY 1A Mavi fys QISP YEemnt (ST rR¥FIRAVEY By Yanant hie-1a

lsi %&y16§y1|ﬁéy Hyﬁg(”ﬁhogﬁté£ﬁEﬂJrYtBa@Hé“QuBstltuents that the
substltuent or exanpl e, hydroxy, Cl-6 al koxy

opt SEaW?%Flﬁax?Pnd\Y%ﬁ%éflP?la&ﬁoegj may) hgve| KemhyssLy

optficopaj | y having substituent(s), C2 6 al kynyl oxy

optional ly havin gssubst I tuent(s) - cycl oal kyl oxy
n

opt i onal TP ASIEnES55t FRedmeEsht w%laftw%&ymgscapto
oploip@hehd Y1 yhaui DGy SHkebbt Le¥AtS) meak the hékeagranobe(2)

d. . 19 Pref h Cl- 6 al kox
e sRaR TS, aarfy et £ o By dseo 5t e i Bstcapto, one
optaronal $a1 degednfraybsoirt el:eﬁtp(l&), tiae th floteméhtkioneds t he

kgt it that th Cl 6
o REKEH S eon. Boup SRETRTRbI H3 o ed SRS B xy B
andirv@Bs 1kd talyh o xepamphys hal ehet Soiserisupht arhdto thhe

ar oo eE e, 4P e B BBy PR e b LRae T Phe have
pr @sdnthgpadief. i det itoR “Irmraa@pboopnma@mallhewﬂn@vang a

Su@%ﬁ%%f%ﬂgnt”we§ (éé&pﬂgdrogé%pg§oQ?) anWP J?P%Stlonally

having, Instead o
gr G8pLlae| nitsedt benngs M, of-exaligehe ] thive @tmom@m ihemédy

h 0 opt h t(s)",
N T N G R D S E
t h&ibfhituentyigy oc%wb@nfcé@@lﬂﬁflathPOMJloylahéyl hRying

ﬁuQ%BBEQ@LIEn(tS()s) . r? 2l i’ﬁ‘d}ﬁoaegtzt_cgﬁ kﬁavﬁﬁ; %Gﬁstltuent(s)

I’TEF ca&o opt I Ona avi n uent
€ ferk@apeD, becwetapm t hP@emreénaN ynerﬁaptm.g Ci-s

sukasuk { ther @%)uoﬁ?ug ﬁ%’&@ﬂé"éx@s‘h@@éd@(@é" Ly, Eagkpgthlo

substltuent( nylthio optlonarly aving
optionally hav1ng substl uent {s) and the like. As the
substituent that the “Cji.¢ alkylthio”, “C,.s alkenylthio”, “Cy¢

25 alkynylthio”, “Ciz.¢ cycloalkylthio” and “Ce-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;-¢ alkyl such as methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl etc., and the like can
be mentioned. The “lower alkyl” may have, as the substituent,
for example, 1 to 3 substituents that the aforementioned

“hydrocarben group” may have, and the like.

35 [0028]
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substituent(s), C3-6 cycloal kylthio optionally having
20 substituent(s), C6-14 arylthio optionally having
substituent(s) and the like can be nenti oned.
Preferred are nercapto, Cl1_6 alkylthio optionally
havi ng substituent(s), C6_14 arylthio optionally

havi ng SHQ%H%%%BE%&%&%Q%& ﬂ'n}tﬁ s,f@ &Qea 6hydroca\rbon group

substituent t
al kerhiloral by have;zgas@tartieyny[&)hu @mlna @teonally having
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aJ kyl ™ oﬁr&f&aﬁoqgnexémr Bk kile oBLEPSA dpbn BRYIW of the

substituent(s)" used in the present specification, for
30 SRIFSFaroT 9B oP kSRt ionah 1 sharengy pubsiiffpent pylopyfer R’
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“hydr ocar bon gro may have, the |like. 3s [0028]
2 ?sn qhynyt oﬁ?l‘é?nenﬁp%ﬁé}f fokaln ayclpaliy d®h§dr dear bon

gr oshr1 P ki onaldhy abaxyIBpeupst ) tdiRNbhslyl ,amyBlopent y1,
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exanples of the rocar roup" of t

Py TRISEE BHRES o Soptanan Ry NS Sy uBHRYs 2Ee-  and
ﬁfortrR-i likag)| Lﬁi}ﬂce&bkyke(cﬁ 0Cs- eﬁl]&n@ﬂkylhcislaehvaﬁyl etc., and
met , yl 0 |sopr C. d the |i

o KN Rl v SSBh ST SN vELSRH R SublSas ifihoprop)
t heeﬂ:cr kepndathey nyike( e. @1e,ny¢2aﬁd aiHeyﬁtykesutI‘hetbaJaﬁfl”
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and C oark such
as E@Qﬁﬂipropyl etc , and the like), phenyl and t he

l'i ke. -rh%s"@%gygdbstituent 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 optionally having substituent{s) and the
like is used. The “lower alkyl” opticnally has, for example, 1

30 toe 3 from the substituents that the aforementioned
“hydrocarbon group” optionally has and the like. Examples of
the “aryl” include Cg.190 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” cptionally has (preferably,
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"al kenyl ", "al kynyl", "cycloal kyl" and "aryl" may
have, for exanple, 1 to 5, preferably 1 to 3, from
the substituents that 20 the aforenmenti oned

"hydr ocar bon group” nmay have (preferably, a hal ogen
atom such as chlorine, fluorine etc.; Cl-6 al koxy such

asa”ﬁéiﬂﬁ@ﬁ1a€$$mgﬁéheﬁg fldafghgxychfyyénéhéié| kelm &Nbxy such

the like. [O As the substituent of the "am no
ope?dﬁ%ﬂh%Yha%ﬂﬁ@*yzstgubsémdt iBAt Yid9e) -f dixamples of the Mamino

pr@ﬁ@f@ﬂgrﬂy B&*ld%%%ﬁgkﬁltdEdQng"ffdﬂﬁudé&ﬂ?ﬁ §£*$ﬂm1no (e.g.,
optional ly haV|n%isubst|tuent s),.  aryl optiona

habPfgY SuEeei #vdihes kel qrdone iy APEingel t"ar’%dc\f1 6 alkoxy
partkigu) Metyoxy A khem11@Wer mah&y loropt t@nAaldikyhavitg (e.q.,
substltuent(s) and the Ilike is used. The "l ower

al RGFY IAingnaf YRy 1REANCf RTOBNARBIR - 1SOBTPRYIF1PPom
theusymllnbueﬂéﬁmaylaﬂﬁ@f aﬁﬁeamlaaﬂed "didhgCanihe) N-

|1y, h he |jke. f th
oy PR el e nfo afy i dake hevish hg TR and the

Ilheo3@1e used The "aryl" optionally has, for
exanpl e, fron1th

5 f bl
Bpoti ¢ BEREESERls RBP LS R Bhe Ry beEd RyRGLAY dATing 2
gr eupstopidnenatey Masndijudel Byadisyy, C21 #lialogeny.at mm:hoxy,
fl t
neFEhg%f SERBRS o (SRR & R R O Ehe
anipﬂbonaipiw bm@iﬂgy shagt hguesulist | tcnbenta@kenylqu deg.,
henylh d th
opt| oﬁa‘f’%/y a?a\rln ngelfg{% %19 il i‘mkggvf%g fub‘gtltueg“s%( Ca-5
1andltch1ey1q;dye)(e eDn@thgnyth=yChna sk yilike) nopt(ienglly having
h
s R A R A S B B e S ale
diewhy®buhm19th+cxﬂﬁqybnhkhEthbaniqhﬁxaﬁdxyrﬁad ithe) 1 &l
th 0 [ t
Ilhggkigﬁ%lﬂ 9§€qu %gﬁgEféﬁgﬁ#}s? Q§ %%i%d%;fé??%@f phenoxy

roxy o t|on aving a $lbs
i nerldd*‘ehmﬁdﬁekyoptapnelév kl@wmeesgbstlrt@ehbk@) angt hbxylike,

B Qgi\fi’@ula&‘igr 0@103(3é1k5§§t (@ltl_;t OXMeﬂ’ﬂ:g{yt h@fl‘ﬁiﬁ)tox); and the

optional l'y havi ng substltuent(s)
(eldgke) aptipnally dedipHeSwhstaruapt | FdnaFIz—y m]dsﬁna@oxy (e.g.,
SUQ&E%EW%G}&) th&%&e) 1&@&%&3@%& iy gubs@lttméﬁ%éery Ci-6

and the like) optionally having substituent(s)
cy EVEAPIAHYBRFY (€8 G- W‘é]rw psxyand the likeé) optIonally

having substituent (s) and the like can be mentioned. The “C;_¢
25 alkoxny”, “Czﬁvalkenyloxy”, “Cz-6 alkynyloxy”, “Cs-g

cycleoalkyloxy” and “Cg14 aryloxy” optionally have, for example,

1 to 5, preferably 1 to 3, from the substituents that the

aforementioned “hydrocarbon group” cptionally has (preferably,

a halogen atom such as chlorine, fluorine etc.; Ci_¢ 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 hetero atoms selected from a
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cycl obut yl oxy, cycl opentyl oxy, cycl ohexyl oxy and the
like) optionally having substituent(s), C6_14 aryl oxy
(e.g., phenoxy and the like) optionally having
substituent(s) and the |ike, 20 particularly, ClL_6

al koxy (e.g., nmethoxy, tert-butoxy and the |[ike)

onﬁimehyatwl Re SHPsdd beBRAtdrR) a S81PuAlHBAY! /Y the like.
vi nyl oxy and the |ike) optlonally havi n

(e
SU%%%thfl}éﬁ%' %), Oégﬁ%amﬂ:]ﬁl dat k?y"l S¥y '(%Yl”grOlld:Lny 2- or 4-

cycrhgmz@@th,y 2and3t her l4-ko)a optiicaRal | Yoideaviungo, 2-, 3- or
substltuenti and the |li ke can be nentloned The

Ci Bl Pergayt k olkyor CCRiReLAA BNyt JRYFPNOLEDY s, 2- or 3-thienyl,

al t(y,nyjow 4- p}@.‘d@lpy@l Qal ByEaeen”, @96azﬁﬁrll42apyﬁ1mi3dlnyl
opglonal have,

PO ek e ra T et sqthaa2aT it rbieranediyl B8

hylddi ac&eboin Pouphnt Dpiddanabd nt ikasaft pr gfrerabilyly, @-membered
halqgvp atom such as._chlorin fluorine etc

6
al b gseacﬁoréfoala&nﬂele%%a?cysf%%ﬂfoapc<e %rd P?ﬁé&frﬂi 28§t the
amﬂl kdie alntik’ehe 1[1@(@33.1‘& Rrseﬁer aiﬂeéeex}alﬂ)leeﬁmpﬂezt hef the

hetero up“ heteroc clic
2 ST hetA TS BRI 1S r8, e SPe, s,

or sﬁbStBlﬁuen’eds)HEtEOIrOR’y dhctudy aupatograiatiomg{e3d., chlorine,
be des _a carhgn at etero at ong ele d

Eiuorl aﬁ??ﬁbggnga onf*hﬁﬁ%&ygen Tat om an 3 Gﬁfﬁ?d the
at bnke)andlish@lﬁqﬂye(e @emeﬂ:how,l ethbey adarmgpeelile),, 2-

or r
& LR ELES, 2,07 3 FoATEOL G cprBonyPafh s
11 bemZElq@WpeIQQnmiybtcrnnqﬂ@othﬂyllkez apd thlhléﬁyl s

or 4-pyridyl, 2- or 3-furyl, pyrazinyl,
2 éy dlnyl 3- pyrronI 3- pyrlda2|nyl
3-i sot hiRazbd wrefsramaieryqexamde t b |Gueeadkyl [ptionally

”eHSbﬂﬂ;e@ubE@Hde%l&'(@L' Y(lQLr)eE?r a@dﬁoa@kﬂfrﬁtﬁcﬁ%ﬁally having

ni trogen-contai nin eterocxc I C group g@ pyrldyl
angupHe tuenk &) rarfdltlhecqu ld kgpel w@aon#@f ABe

zgxagspéﬁstu@htw)e I(qv$ ubst Iatmega;f cSHtltohgllPeﬁaQﬁ%%yCl ic

group optionall aV|Ef substituent(s)™ for
|n€P?ﬁR§§¥eﬁ5K%béH?5@6 ke .g. Thesql gEPwRS optigBeihe hang. as

t hgubéki®uentd, 6 |é)€lam15ﬁa 01, t8es om eh8Yduradthéets that
like), Cl1 6 alkox g , et hoxy, ethoxy and the
r %%ﬂ

| IR%? a?ﬂréWRVY%B&ﬁga ca@@oa grqyp 1gptlonally has and the
ar ak ky| oxy-@ar penyicudehy asc,_Jls1kenz d;oxygardanyl or Ce

2?tglko£¥“15tggefer£% ean%agggculaéiy, Ci-s 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 cptionally having substituent(s).

30 Preferable examples of the “hydroccarbon grocup” of the
“hydrocarbon group optionally having substituent(s)” for R?
include alkyl (e.g., C;-s 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., Css alkynyl such

35 as ethynyl etc., and the like}, cycloalkyl (e.g., Ci
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[0032] Rl is preferably, for exanple, (i) Cl1_6 alkyl
optionally having substituent(s), (ii) C3_6

cycl oal kyl optionally having substituent(s), (iii)
C2-6 al kenyl optionally having 20 substituent(s), (iv)
Cl1-6 al koxy optionally having substituent(s) or the

|i kgc1bbesE gsﬁl,leﬁpa%s Qgcuepaéﬁm hayel ot y1$U 1@@&99@,

for "exanpl’e, romthe substituents t t he

af GVEeREE N EFC" hyith dREbOHKYr0BpEY L offt-i%onaft- y REEL avgh as

thepheln'[ykéeetcAS Bld P& higH) adddy £nEl1 bl ¥kt &P 281y alkyl
cycloal kyl or Cl1_6 25 al koxy i.s Eéeferabl e.

Par (3-8uf art-y 21EYT 65Uk gP FREL ShBt hydnd tBEnyikRlpsaryl (e.g..
norg_Rrohar abke, aapteARL hatc. i Samsghepmfc@r aabidethe like. The
[0033] In the aforenmentioned faqr

hy dridgen” at GhkePYLla HV&#&E&%’boﬁ‘ch?a‘aﬁ‘}‘iydt i 6’?1%| jaFyL”

havclﬂtgoﬁubgﬁ)t iHaent fcsﬁ exaﬁpf’é ef1ePcabB;e Igﬁé&&ﬁhﬁsy af tbhe, from
ocal bon group” ocar .

optf d}lfnéflpfl ’rﬁ\gﬁnﬁé EIEFd'stt u%mr(%)e“tfﬁ?e%hg ‘Fﬁfﬁ’é’n group

al l@@tl(oaagly ek ngéféﬂablfﬁyﬁfh am1BBEhYyAtorebhyh ,aspRPyEine,

i sopropyl etc., and the |i

iy PR e Coe -1 BT AARORY oSS a PRI e iinkptgr / and the

(e.Jnge)Can@ taiekymyé such 35 as ethynyl etc., and the

l'ike), Y, 3 | oa h .as

cycl oproé c‘F%‘%ﬁ?@gP oymclocl):péhf y"%ﬁﬁ ?/%‘Ty Qﬁlaﬁy having

et CSubsatﬁlduéIlﬂte(é)l ke)predieybble, gnoreCordie mbyly sl,tqhiragen atom

phen |C1_(6t glky an%a%@a:&lag?éﬁ edferggl{(hzl(%yd?g&%rll ﬁrl y

al k as ne
ks kEQQMaryI (e g., 5 06 14 aryI such as phenyl etc

agﬁk;:‘]‘; Cy%;}gr%lﬁ%dg'o ullagl gﬁglt ﬁ-gn%‘ﬂ)}a%ﬁégn atom, a
f orhasbeiepl atord, tathdrcg:nae*ben abtrqupl opgl@ajﬂwomvmge

subgmsttqegg&t {hat aﬁl{qﬁo %%‘EES { %%Qng hydisecatdans),
y bl'y

opti onal’l prefer y, a hal ogen atom
suc?w@@xa'hp@t?n;qm@lly ohgviger f neultd tued] @ akPKkexBts gphionally

903 ﬁ’g%ﬁll?,gxg s dQxyeRt C.; and the |1 ke) and the like.

drogen atom or C1-6 alkyl optionally having
subst i t uéﬁt‘(l@ ‘halpgert ataBl efommdy e phuSraRap|ghlgrine or

hydsQaBReat 9MBreFerS1d. al kyl, particularly preferably

a hydrogen atom
0035

Preferable examples of the “hydrocarbon group” of the

25 “hydrocarbon group optionally having substituent(s)” for R’
include alkyl (e.g., Ci-s 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;, Cz-¢ alkynyl such
as ethynyl etc., and the like), cycloalkyl (e.g., Cig

3o cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl,
cyclchexyl etc., and the like), aryl (e.g., Cs-14 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., Cz-¢ alkenyl such as vinyl etc., and the like) and the

35 like. The ™“alkyl”, “alkenyl”, “alkynyl”, “cycloalkyl” and
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is [0034] In the aforenentioned fornulas, R3 is a
hydrogen atom a hal ogen atom a hydrocarbon group
optionally having - substituent(s), am no optionally
havi ng substituent(s), hydroxy optionally having a
substi t uent or mercapto optionally 20 having a

chi BFFhe GrioBRah mete prorefable fouhsy Braferlfye! « 3
exdrpheshofsubheitipndsothatbdrheg ﬁ@@tpéme@klt;h*teﬂ_i t ‘Zlgsffzzé)i{bon

- itu
*hudigpar aan cBcoup opt Lggably gaxi 19, subst i {ven

neﬂhpBﬁ]ethyl propyl i sopropyl etc., and the |ike),
al kenyl § rppfes &Faqufsgyaf wghsu@ssu\eh@x& St Gne 8ino
the |ike yny al

. kynyl such ~as
et Wﬁybn@lh haanr@lg sk i kegnt (éy(:’l B IRy induge, 1oz @ fgom

cy d%@kkﬁiﬁﬁiugg éﬁi HQGfHB”subQVf%dgﬂQq¥ F aryl o?tlonally

cycl openty hex etc., and the |ike),
(el@wnmes@zﬁtartyems@dhaa@ thehdafe. etwtlcah@rlt&h@ﬂpl kegm
and e éii%i oB@iéﬂé%ﬂyaﬁééaﬁH %ﬁbstiéhé%t(s?ﬂaﬂﬁ.%hEyhlke

such as_net :g  1ike), ¥ %

@2 Fxagpkenyt §béh“]af§r’B\F ﬁ%ylet clncla%l Ctlhsea Wée)sug d2% Hethyl,
3Eséﬂh§§ ﬂ%B%ylalky$ aopy§|kﬁﬁﬁgl,a1séﬁdﬁﬁly|sec—butyl tert-
cycloa Kyl éﬁ g optlonally have, W

exdiveé, and tté‘351lbﬁ’fefaé¥ja ng Hkeo Jfhe fLewTE ﬁ’&kyl optionally

subsld, t BeRtSeapat, the cahot ek theO Bk titydh o€ arHa@n the
grou ! optionally has and the |ike.

00

Pr &F EBF%F%SﬂfﬁpI%ﬁgﬁﬂcafﬁgnsﬂﬁﬁ¥Plt?@gﬂ W&?l¥rﬂ95 -antfgples of
gp%ﬂk@]ahlkyl’hdwlcmGd§L@Sﬁ)lElﬂﬁln:&s(l&h ‘ad @heR@JB idiel wHe lily, and

rom. .| ower Qpti ona v substi t.uen :
Rtk anarre TP G ey BH I S AR | £ ES S
pardgrdeFetl-asly 1omne &y offom ﬁmersuﬁéty.tu&pﬁsl ahat | tyhehaw ng
subs |tuent( nd the | ' f the
o RO SRR et Rty oS el SRR GRY e (P8 apy,
propyialogsmpqt@nybucrbtﬁs/lﬂuosth yhlosﬂte eutyl , Clteelatikcxy such

bUta}/s angd the l Q:nd thﬁdl‘él'lh(iaetl )e ls%%{? alaleﬁyn;l;les of

ptloﬁ§F ﬁxyh lh°¥¥)r exénp 3 from

subgts tarints dgtdbnahley having substituent(s)” 1nclude Ce-10

‘ arylamino {(e.g., phenylaminc and the like} optionally having 1
to 3 C;-¢ alkoxy (e.g., methoxy and the like), monc- or di-Ci-
alkylamino {é.g., methylamino, ethylamine, 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, Cji.s alkoxy (e.g., methoxy,

30 ethoxy, propexy, isopropoxy and the like} opticnally having
substituent(s), Cz-¢ alkenyloxy (e.g., vinylexy and the like)
opticnally having substituent(s), Cz-s alkynyloxy (e.g.,
ethynyloxy and the like) optionally having substituent (s}, Cs-¢
cycloalkyleoxy (e.g., cyclopropyloxy, cyclobutyloxzy,

35 cyclopentyloxy, cyclohexyloxy and the like) optionally having
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af orenmenti oned "hydrocarbon group” optionally has.
Exanples of is the "aryl" include C6_10 aryl such as

phenyl and the like, and the like. The "aryl"

optionally has, for exanple, 1 to 5 preferably 1 to
, fromthe substituents t hat the af orenment i oned

hydrqcarhon, gr owp’ 24 %?PELQJ??' . p}(é}fo%ﬁzeéﬁnﬁ)%}he 1§ke

hal ogen atom such l'orine etc.
al ketdoraddl 2viag ﬁ‘ebﬁibb@ﬂenét(ﬁb)@;ﬂdetbe Lidsd Pﬁétltqq%éflyr

E&&za&xyexé 'a%%co% (éhge ﬁ\@’cﬂ@xf%aoﬂ% |1)ik€?Vd>;5tgionauy

stltuent I ncl ude arylamno (e
ph@wirmsnbsmrdaemést i k%)m o@wl@ﬁw - Srav ph@nqu pgdzthe

5C11§k@J| %%Xoﬁ&qu ha@?ﬁ&@%s@ﬁlguéx’&e( shi k€] .t nE0NOke OF The “Ci_g
di-d-6 kyl am no g. | am no, eth%lamno

pr @bm@mvnBCz -25likepp %‘b\yTran{:m altiww%ﬁ”
teg ciBHﬁﬁy@Bk ardl FBLhY hapl s ot eddnihig nh£¥h for example,

N- et hyl - N-nethyl am no and the 'like) and the ik

[ 0@93‘7? Pr erefaratd Yexakpl s T5pmt Hee 'shbak byrnSHt F}b‘?'l"altlh?

ha¥f5@bﬁ%nt§59§ﬁ'ﬂﬂﬁﬁﬁbcafﬁah Bgohﬁnﬂd#iﬁoﬂélmyohﬁs (Eréierably,
al koxy (e.g., nethoxy 30 et hox i SOpr opo

ang P?\Jé"leinké‘}o%pitqcé‘nﬁisl‘iblt?ﬁf’ﬁg th u%‘)r/ﬁ “(s¥ie L Y such

al kenydheky( Cethoxy’ kY| OXahdaRHet Tikd)i KR tr&pumsal |y
haV|ng$subst|tuent(s) C2-6 al kynyl oxy (e.qg.

et §§P$8bxy and the Iike) optionally having
SUbStltLHﬁéEéSéblé:%xﬁmpIéﬁﬂcﬁakky|tmetcéﬁtg gptionally having a

ycl o | o cygl ob Io cycl opent 9

Y SHORESREBS St e nEr ) Mebeatteal Fye R AE T Se-a-
1fusathylﬁﬁﬂszéTTj]ihlé apgdpy&yh@e gpaoppbpyEDQAOﬁad?tt?E like)

i ke opt.i ona t t.he like
paP’f”%bﬂ’? H Jr‘%gd g‘i’ﬁergst ko>?y6 %ﬁ( g.2 r?étohcs V7 dnd
tlwelhykxﬁldaphﬂownﬁIlﬁkehampﬂn@nswb§thawmagtﬁubatl@ﬁenﬂIS). Ca-¢

, heno I

neotRtelBed, o e SRR el LSRR bRy naving
aIbuhyﬂ;tdaﬁz(S)aKkanyVokgalkY1@216 & -lgy nyt psdppropeBtisio;
cycl oal 0X v i
2 oFyggg &%f%%%li é&q%ggeﬁégéyﬁﬁbl X%F %99?%1&/an2 Phe 1ike)
subptLDMEMMGhahgngtﬂﬂbstabunénﬁmtl@medarthnscé¢bbn

o gg@i}j]ioogﬁala@l{%ikgpr telrogghy&l{_aq,iﬁ?hml&u@wm) g

ori ne [uorin koxy such
rretthexiflk%t hemscidiic. exampl eshéntlyds) mgngartfe Cidealkylthio

[OQ%SL., methylthic 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”, “C,-¢ alkenylthio”, “Cz-¢ alkynylthio”, ™Cj-g
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-s alkoxy such
as methoxy, ethoxy etc.; and the like), and the like.
[0039]

R® is preferably a hydrogen atom or Ci;-s alkyl optionally

35 having substituent(s), more preferably, a hydrogen atom or Cj.g
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Pref erabl e exanpl es of the "nercapto optionally having
a substituent” for R3 include nercapto, Cl-6
alkylthio (e.g., is methylthio, ethylthio, propylthio,
i sopropylthio and the like) optionally having
substituent(s), C2-6 alkenylthio (e.qg., vinylthio and

th ke uhst,

T R Sel LA YA S R S
opt@@ﬁully having substituent(s), C3_6 cycloal kylthio
(e.g., %KC# ﬁféﬁ$%hk5+£&odgé %%Eﬁ&%&étykiﬁﬁ‘ﬁ is a S5-membered
cycl opentylt cycl chexyl thio and the’ I'i ke)
opt:i!@ma#pltyomlﬂ;yh@agmmtw%ht%@)t(5®6 14 ar ylthio
fe.g., ABhEHa'éstQléﬂéhéfH% kthQSJ%@Ebgf@H|£ﬁnBanEEbnally
substituent(s) and |'i ke. Specific exanple
i neYing ﬁﬁbé%&ﬁQ?nt¢§16reﬂquFFﬁmRﬁer(é @alOQﬁﬁ:ﬁ§P$h|%)

anﬂﬁﬂgcrarb!sﬁ)gm@ QB’E‘JLéﬂhaéLE?V?ﬁ?%r%gﬁgH?ﬁieﬂxf%ﬁ%r@;s( $)amino

opPP I %}tham:ﬁ@' §ub§1ﬂttqf@ﬁt(fk) hyRaoryerntiieg2lndhaving a

Cguﬁ%tﬁﬂu%ﬁktrﬁé}ca thOﬁ%fﬁnKQDY|K$V1ﬂg a 5E5§iltuent, a
al kynyl t hi o", "C3- cycl oalkg thi o" and " C6-

1ar YEESHQPYCRAG FER, OPBonadaNphaving FBbs%ltUﬁl”éf(é}a?ﬂdy the

L 01 3ke fda@MbE NRertlibEA] U@(ﬂhé Ahaly hhee 30 &f or sfeiid aBede-
hydrocarbon group" nmay have ggrefe abeg a hal ogen

at BRP iR dag it ideRes f?fr FOPPRLEMR1e RPASIETAMKEky such
aS[oeiﬂpxy, ethoxy etc.; and the like), and the |ike.

[0039] R3 referably a atom or
opt i onalH5t eégiﬁh?Fﬁﬂpiﬂ%§§¥?b%nt fgeﬁnﬁ%mbrEPS$5§¥y
18 hydsagen ahbDsrigle Ghdbbratfinal kyl, particularly
prefera a dro en ato 0
af or erre?t‘ri%lofﬁ’é%b Jses 4 n&hgfk qﬁydlgoga}:‘%%é'rroap rThghe
oprhgmmﬂda¢bbav¢rqypsubsioﬁahmw:bsylndssASsttmuenIhsuftlnnﬁude
red 9.0 tlonal ha :
suSsFYJt én?(é) St gxanp &° %Iéild eﬁf‘%}?’orﬁrogﬂ' 1sopropyl
hydtocardmlntge olupceOpt hbkaiyly (Iaam ng:zsﬁubuertyjeﬁu(:ls)as vinyl
I avi bstifuent (s
0 gnal g%l injyj( 2’ ap%%’?ﬁl 32 % s rcé\%%%y tgl{%trl}aﬁ pthynyl
haetng. aarsiubhelllumn cattllmﬂkeﬂeﬁ%og/ol iCe-sgrrmlypalkyl Such as

OPEL %ngy&avdéy%o%% L LURNGEA PR L BEoncdyiE 6AE OR

llke , aryl (e.g., Ceg-1a aryl such as phenyl etc , and the like)

l\:

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-e alkenyl such as vinyl etc., and the like) and the
like. The “alkyl”, “alkenyl”, “alkynyvl”, “cycloalkyl” and
“aryl” may have, for example, 1 to 5, preferably 1 to 3,
substituents that the aforementioned “hydrocarbon group” may
30 have, and the like.
[0042]
Preferable examples of the “amino opticnally having
substituent (s)” include amino, C;.¢ alkylamine optiocnally having
substituent(s), Cg-10 arylaminc optionally having substituent (s)

35 and the like. Of these, examples include amino, mono- or di-
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menti oned substituents at substitutable position(s).
[0041] Preferable exanples of the "hal ogen atonf
include i5 fluorine, chlorine and brom ne. Preferable
exanples of the "hydrocarbon group” of the

"hydr ocarbon group optionally having substituent(s)"

' n%l Udglkﬁl 51?({10( ?e %tl%{l%]n}iyll) SéJl:(“l'H/ Hﬁt I}M:'ogyﬁaml o,

ethyl prop |sopropy etc and the
(e 1§°Pr%’1@maPReertl§@@hmas beirrybuOlagiso, Wtﬁ?bréammor
I lsﬁ)eth@iaﬁml ffethyl %&@ﬁm& asf;bct&heslﬂzéwnw

etc., and the like), ic oal g. -6 cycl oal“kyl
SUGKYARNing deefr ogiieny 9@+rﬁb@ﬁ§ﬁ| th%ylcllk@peml%the like.

gyc[logbgryl and the like), aryl (e.g., C6-14 aryl
such asp}ghenyl etc., and the Ilke%y and the like. O

these, preferable wsawpres] FdrudRYHIRY opbiqueldy, having a
Clﬁabatkwden%uc hn&Bud®hipdlos},C c,. 5a£‘ﬁk6@€ (bl J;e) ,me@hls,%pyl

% 6 al kenyl such as vi n¥ etc., and the |ik
an& PH%Y' BNBOX Thel SORTRYPXY ang| kbdyl ke  gpkifnALLy hating

csé@bgai&%nt (ampl cz_araxhcengw@ageg foringXamPléd EhtOrike)
r ef er.abl stituents that the

léif GEEH%?RJI]é’né‘GV“Pﬁ/ FHES AL BRFP TS up®-frfy) KYBWL P e - dnd
t hethikelod,0@4d] ti¥ afizeabbe: inanpl afevahngt BebstaituBat (s), Cs¢

opt.i onal havi n subst i tuent i ncl.ude an1no ClL_ 6
al I@’Fg T5p¥i S%a‘ﬁ'y CKEYPRIFPY glﬂgﬁgt i THFEAPEEY o 10

ar ylyalomen bk atycmc;mlauyn@qs et thelaniikes) oﬁ&mdly hlﬁav1ng
el o158y, ISP R, 2o, ol o1 v
Jpr@pyhemalmy hav£m@rsum¢kanménx(sbuhy&zﬂhewa;ke Of these,

N RS e G b H oy Tl TR - oy
(eagd tmﬁuﬁmwbanvpmnanailyhhe¢ﬂdgepubmmhﬁdaatﬂBke(k5A aryloxy
083k LS. P en P e DR L a1
(eagd, th@tﬂmﬁy, Thet N6xy, 2 agtxy ‘Czpsa@k@pioquyéimd“@dqe '
Jaﬂli kg}ﬁgﬁﬁdﬁ?{él 3&3_h3¥}5ﬁ ?ox}§ an ¢ ﬁl%]t E%elf alqgﬂop%’ i onal Ihf?ve'
havicngesamesisi- t@eﬁ@(iﬁ,pr€EEEﬁhﬁyk9ny¢o&a/f@emgtbe substituents

that the aforementioned “hydrocarbon group” may have

(preferably, a halogen atom such as chlorine, fluorine etc.;

Ci-s alkoxy such as methoxy, ethoxy etc.; and the like), and the
25 like.

[0044]

Preferable examples of the “mercapto optionally having a
substituent” include mercapto, Ci¢ alkylthio (e.g., methylthio,
ethylthio, propylthic, isopropylthio and the like) optionally

30 having substituent(s), C;-s alkenylthio (e.g., vinylthic and the

like) optionally having substituent({s), Cz-¢ alkynylthioc {e.g.,

ethynylthio and the like) optionally having substituent({s), Ci

cycloalkylthio (e.g., cyclopropylthio, cyclobutylthio,
cyclopentylthio, cyclohexylthio and the like) optionally
35 having substituent(s), Ce14 arylthio (e.g., phenylthio and the
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et hynyl oxy and the |ike) optionally having

substituent(s), C3-6 cycloal kyl oxy (e.g.,

cycl opropyl oxy, cyclobutyl oxy, cycl opentyl oxy,

cycl ohexyl oxy and the like) optionally having
substituent(s), C6-14 aryloxy (e.g., phenoxy and the

[ ke IS apti aI I e Snand kehe of these,
Illli'§ dpttlﬁ’é‘g hp?\r(’épgra ﬁgggﬁﬁﬂs%ﬁl&cl ude hydr ox
Chrérat&sbey eé(emgles rmt:h@d@y negraPthe hika} X BFtionad ?IQ//

haV| ubStItu nt (S, fY L O @b tlmmeﬂexsy), Ce-
t{lﬁ% Icke IOln)kl %n% b ln(;es I .

avin substl tuent(s g
thae:yllltkiso (Iéh@ cnheewalrthwyand 6‘9@1)13’ g5l
20@}1'%' %XEXenotX{)éﬁ ané:sc}% gy gl oakkyl Q’Z&ys a@ﬂ?lttﬁﬁ:”ldr“cz 6

or exanple, 1 to rak;;l -
t ml&enﬁrnomq'he “§ubsat341qy@arht:%10"trh af h‘éYéf’B‘%}ﬁie é%& Co-14
‘%%i‘{%b Eﬁ%’ FEY haysie,(Ar esefaﬂtﬁmfeaam agen 3,

M suc orine, fluorine etc. Cl-6 ﬁ%ci keyon

s uf:dfonashereastﬁ:mytuentm@aét ghe afcgeppRtiTNEs) |

25, 4d LQQ%Ue b fé%r%@l? e%&[mjogénoitdm%ucms:a:ﬂtlorine,
optio alfrl having a substituent” Ecl ude rtrlercaé;cc and the

lﬁlfﬁlcadlkxyl ete o Casgalkardt AYFR D MetBPRY1 3H"8

pr thigs {moRLeRY! thio and the Iike) optlonally 30
hagﬂég) shgst It ueﬁt (s), C2_6 alkenylthio (e.g.

Vi hW‘tﬂil o and the |ike) optionally having

subst it 4gRkESIn1Lexbm ié%ylib)ﬂ thé O'Hetegocyckichgngtphiaf the
and the |ike) optiona substif d
cybh%’%ﬂWYFﬁF% g, OPE%%E Y% 6 ‘%{ %)ﬁt(f/f:g fholude
SYs! opent )gl_;ngmre@yﬁbahﬁm&dlhmgm thethmael)gr bESldES a

optionally 35 having substit uent rvl @& )
ecgrboxbwé:m t F.“ Bo a%dlettﬁéo %%OITS glesgzgt?—g%a?xl )X} Bg'l\:” r(]géen atom
Sulaﬁt by Gepmadrdh theul fike at6h ambsde lpkef epapfefically:

exanpl es i ncl ude rcap | thi g, (£-iGhidazolinyl,
metRy| AW End The |°Ife;3 %&ggﬁl’ Y, havi ng raazoLiny

subst i guesnt (@byrﬁamﬁlnalylnﬂpe@l(ien@ 2—phg‘ny<P’t Hi§ipErdyl.
the like optlonally havi ubst i ndat-hes-
e R ek v

kenyl th "C2-6 1vl
al kyypyktyn’ 2 G3- 6- fydloalmybﬁhmbl: Fn@yresidipyt, Ipyrrolyl,
aryl t hi 0" nmay .haye I, &1 Lok P y1PRLH EfrAblIY kd can
to T A PR i

uent that fhe aforenmentj one

hﬁﬂfﬁ@ﬁttﬁﬁEdAgrSpﬁﬂifﬁayp*gﬁﬁ;apbﬁe@%ﬁqﬂ&ﬁ? 1%F%ﬁ9eoae%

aI(ﬁgﬁigggdeﬁﬁé¥yggﬁléghtalnlng 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-s alkyl (e.g., methyl, ethyl and the
like), Ci¢ alkoxy (e.g., methoxy, ethoxy and the like),

3p aralkyloxycarbonyl {e.g., Ci-12 aralkyloxy-carbonyl such as
penzyloxycarbonyl etc., and the like), amino, mono-Cig
alkylamino (e.g.. methylamino, ethylamino and the like), di-Ci-e
alkylamine (e.qg., dimethylamino, diethylamino and the like)
and the like.

35 [0046]
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io fluorine etc.; Cl_6 al koxy such as nethoxy, ethoxy
etc.; and the |like), and the like. [00451 Preferable
exanpl es of the "heterocyclic group"” of the
"heterocyclic group optionally having substituent(s)"”
include is a 5- or 6-nenbered heterocyclic group

contai ni Rgy bﬁsisd%efefﬁrl '3 gtﬁ&ﬂb&ehor%d;%% lon%la(w%av1ng

sel ect ed fron1a ni'trogen an oxygen
suI Lupr & SiPaRttuswEs| B%Jeectgsleémm calhieyogerf @tomxaapl e,

,h?dréﬁér%oﬂ ?fdﬂﬁ gFBY&naf%y Hévfhd @hggéf%déy%“S),%mﬂan

- or_4-pyrazolidinyl, pipefidino,
4- pP%"eﬁ“?rd’glllY baying sHbstifiusatast nyiydrasy pilionglly having a
o] %Eﬁl&%ht Znd m%ch;Bto %g@)(ﬁhgldy h%vn% 25! ggyltu nt.

pyrazi nyl yrimd rrol 3 pyridazi ny
3-isothi &Bﬂyﬁe ism. F“@é%&"{ﬂfﬁlra hr t%é‘ﬂ?@éﬁr@énrbeg optionally

menkhaeirdl SpefidubstPf &Rk e SXES éfﬂngGSnaaéﬁ?, Ci-¢

msnbered ni trogen-contai ni ng heterocyclic grodp (e.
pyr P 5L opsigpellihBaving)suRag it Ry (site. CPs @ﬂéﬁabl eoptionally

examlrm;; elbstEr gt ] | USN! c i1 eyl NGHELAGY &) I dhgUP
q:?al ly havi n%nﬁsubst ituent(s)" " include a hal ogen

ARG enE hifloPPAeCe-10f PGB | GRE-gRALEN daviiRe) suket 1guent (s) .

aI k[ycbre( @r@fer&ﬁﬁyhyﬁ S%Qﬂﬂaartéﬁdr% oplthgﬁéllycimﬁlﬁé koxy 2
. g. t ho t hoxy an e
o A BT OEERr Do FoLed fFEoncs Halosent RyPoxe-Sar BUMHLRS,
sucd:h?as:mbenlzgdndme(;artbloméllkglc(e gﬁlrﬂxetﬂfl ] |e|ﬁﬁ.}.|l) A NQ, aryl
an d?ef Cl 6 E%l)’ QCEI'B aelé‘lgﬁyl"é?ﬁt}%’ m(%og ethgxggalxrrg)%nyl)
ad nﬁamcarranby, di &t-hyhisredo r angl d;haohakm h&gﬁinéﬂﬁ or O2I Ci-g
menber e

i K pvi3 046

i g Sk Tohdr i yétﬁlgvf etr}%f’o%Szg%%Ff& e PtenPerediaier agrenbered
fr oMy logk oge 1at bmflm; dmpdCogaalign geoyp mephiyonald y
haVﬂn_rg;f sf_,légi%l tuent(s), amno optionally having
substituent (s), hydroxy optionally having a s

sub83@4%dent and nercapto opti onaIIy havi ng a

bstit uept e ferabl S- nenper e
?olung opt ?gnaﬁ:{la%ﬁé\“/é%l %@5 £ sulb flf {%s se?ggg Egerw
f r oFATE ﬁate@wlart bm’ll@l s@bshikyentdpbdi onal | y havi ng

substi t ugRt {8 .sufxge B ke Yl + QPN LA Vrag ring optionally

having substituent(s)”, a halogen atom, a hydrocarbon group
optionally having substituent(s), amino opticnally having

25 substituent(s), hydroxy optionally having a substituent,
mercapto optionally having a substituent, a heterocyclic group
opticnally 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

30 substituents include preferable examples of the substituent of
ring A and the like.
[o048]

Ring B is preferably a 6-membered ring optionally having

1 or 2 substituents selected from a halogen atom, a

35 hydrocarbon group optionally having substituent{s), amino
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I I I I I I I Iiier

havi ng substituent(s), C3_6cycloal kyl optionally
having to substituent(s) and C6_1.0 aryl optionally
havi ng substituent(s). More preferably, a 5-nmenbered
ring optionally having 1 or 2 substituents sel ected
froma hal ogen atom (e.g. fluorine, chlorine,

bro lon%llrx/ ]l_sa@lgjéks}é]f %ggﬁin@@t)hyh ﬁ{;!’j(ybi:ts.&ﬁall@ Baying a

oxy-car onyI

etmm:syaau@mqyamﬁ mECaPAPT PR ALY %a@%ﬁbg%?flrtflﬁat

opti ona Cla® v, ab Ky lndr®e@ed NEirty bpt 11
eltohyl) !R?f t}:@ erg%%eobl\r/%{*eovery 5- ?femnbergd rlrhjy prionaty
optdomal nyomaMsngsbﬁele@IscsS%ﬂq&Hed( ETY Arbehery” ! gon,

! ngla f3. 4 |
PRI L i St o o

subrsitiicnadhy (FAvingss et i§yBat [ Huenfa Bl PHET % ?f\er?b%?%boe red

”Pﬂlgo%‘plt%ﬁéil}& nBaVhNA substidiegeh(s)dms dehal ofjenrine,
a hydrocarbon group optionally havi

SU@@qu”m@ht{%)Preéﬁf?RAQDptM?ﬁﬁﬂqeﬁfh%%|9ﬁfufgpgkuted 6-membered

Eﬁé tlléegggﬁgrabﬁgdr oxy optionally having a

stituent, mercapto optionally having a

1gub@@42luent, a heterocyclic group optionally having
substit Li%”%ﬁ&)a@}@mteh@ldﬂé@efeﬁmum nentd ahes. a RimegbBred
optionally has subst [ %uent nmenti oned above at
suEéP‘th}ttéBP%Up\béﬁaf’PBﬁ(% St ‘é?’él} I'e exanpl es of
t hese 3QSuhst sdnsenttentncifudie pt eirembblred exagpbesiafally

the substituent o | A and the ik 0 Ring B
i shEVéIF%rsé‘l?ls§rlﬁu%ltrf§57berg%°ot Fixﬁraporjt i ongl"?(%eqh;é\%%'g

or h@dﬁ@&&tﬁohugm@ spkectad yf hewieg halbsyeruentdmy » athxy
hydr ocar baon optional | av q:e LGS
amoﬁBlO’S?)u@pg 13y ® g‘?’ﬁlntg&éé%bs .r}%&é%%tg% . % ro%<
0ptolpemaﬂ:émwamngg asutsstth s henuiet aaddthn%rlcldcﬁt @an be “mentioned.
opti.on havi substjt B hSnt{BH=8 ab £
pr@flf—}?a{:) %/P 1§D%P%éﬁloergd$#lyngﬂgs}:?%%t Py havi r?g 1Tor °

2 substitwenilse sedigdioedsirom a hal ogen atom 5 hydroxy

opt i gﬁghl y having a substituent and Cl-6 al kyl

2(9pt[1° |y having substituent(s). Particularly,

6- nenberedefemabge optarpAas | 9T e Npalogsn 2tem| dg]&]rude

at Ofrf_%o(_» , llégg.ﬁegeand bromine.

Preferable examples of the “hydrocarbon group” of the

“hydrocarbon group optionally having substituent(s)” include

25 alkyl (e.g., Ci-s alkyl such as methyl, ethyl, propyl, isopropyl
etc., and the like), alkenyl (e.g., Cs-¢ alkenyl such as vinyl
etc., and the like)}, alkynyl (e.g., Ci-s alkynyl such as ethynyl
etc., and the like), cycloalkyl (e.g., Cs-s cycloalkyl such as
cyclopropyl, cyclocbutyl, cyclopentyl, cyclohexyl, and the

30 like), aryl (e.g., Ce1s aryl such as phenyl etc., and the like)
and the like. More preferable examples include alkyl {e.g.,
Ci-¢ alkyl such as methyl etc., and the like), aryl (e.g., Cs-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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chlorine) is preferable. Mreover, an unsubstituted
6-nmenbered ring is preferable. 1o [0049] In the

af orenentioned fornulas, ring Cis a 5-nenbered ring
optionally having substituent(s). As the substituent
of the "5-nmenbered ring optionally having

Su %BEEH@H%QE)tha€(ghee§§8¥%ﬁ%ﬁ$§oaéé091 SR8t oBo tgkéup”

rocar group optiona avi ng substituen L
hyd:p@xynablpt hemalpsefeaebhy & Sabegen @éem sych as chlorine,

heg"iﬁl‘a?){ﬁ% | 9L OHP, ARLLONA Y aQaﬁ{éﬁﬂax%UbéEﬂéﬂiﬁQ%S) and the

I Ke can be nentioned. optlonally has
1 drikp) saybtiheudhks- menti oned above at substitutable
eosqotol 5QR(s). 20 [0050] Preferable exanples of the
ogen atont include fluorine, chlorine and
br oni ne. APrepaeipradlesrprele of the “HRFereewsbiengroup” of

gr Q4" bt d MRyl DY WRLAN BORI CHAQUR RPN albyt havhegs)~, £
substltue%t (s CI|ng§ude 2 %Ik |9( anJnC:1-6 al kyl > o

sucHag®  frethyil Oétﬁwembﬁr%wete.r%m |9r°e?c‘°°nt§ﬁam9r

t haydsiike) , a alkepyl addo 91, t§23 &eabksr%on@ugal@&éa mybm a
etc., and the |ike), alkyn

6 al k I
Hs TBHPATT %R, 2R Y IeRe? f:/?lkea)nd Ey%‘l‘]oféﬁrkﬁl:"% g tHe like
- &mcxbel@@H@dneaucispa&lfmlqpr@@ylaxaaymépmm,yb or 3-
cyclopent% cyclohe % and the 3o_Ii Ié%e.?. Ll
C-PUA TR A1 h 225D HEr{ i SRE/LINYAn 2 The' PEJ “PYFRECEHE YL
k;elpel\_@ﬁ@ncp,r @f—er abl &r ax@mpéemymcuuda: a-pybefezigyl,
Cl 6 al k I sucg qg ag tpe Ilke% a5xl 3=
(e. PP ryPE stic l§§y he%wyl et ¥ T RNG Y 15 k8F
ﬁﬂdfdﬂyi |pkﬁaziﬁbe Zéﬁjﬁﬁhidl 1l keﬂpyrxoiyﬂ kgAyyridazinyl, 3-
"cycl y_3s .hav for. e | e,. 0
5, J[:)Sr"%?1 g?ﬂr‘?'l tbS%’y zforlnil ?]ﬁé Eikebsﬁ égn %nettlﬁéte b
t heraftdreenty eredet &bay;oaaﬁkmﬁmhymedpﬁltnmgehoxmnﬂqinhas
(preferabl a hal ogen atom or,i. d the 1ik
HHESUrEL DB Koty PEUEY S et ok b sy e Like
etCCan.amdmehmnoﬂedke)Pnafdrab&ﬁIQXRepléB[diosm? Apsgituent of
re{heer a"%'e%egocy 13 8r01.r[g]%p Q&Ea?lrl%c}ﬁglfi&g g;ugggitlgnt(s)"
include a halogen atom (e.g., chlorine, fluorine and the like),
C1-¢ alkyl (e.g., methyl, ethyl and the like), C;-¢ alkoxy (e.g.,
methoxy, ethoxy and the like), aralkyloxycarbonyl (e.g., Ci-iz
aralkyloxy-carbonyl such as benzyloxycarbonyl etc., and the
25 like), amino, mono-C;-g alkylamino {e.g., methylamino,
ethylamino and the like), di-C;_¢ alkylaminc (e.g.,
dimethylamino, diethylamino and the like) and the like.
{oos2]
Ring C is preferably a S5-membered ring optionally having
30 1 or 2 substituents selected from a halogen atom, a
hydrocarbon group optionally having substituent(s) and a
heterocyclic group optionally having substituent(s).
Ring C is more preferably a 5-membered ring optiocnally
having 1 or 2 substituents selected from C;-¢ alkyl opticnally

35 having substituent(s), Cs-¢ cycloalkyl optionally having
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the "heterocyclic group optionally having
substituent(s)", for exanple, a 5- or 6-nenbered

het erocyclic group containing, besides a carbon atom
1 to 3 hetero atons selected froma to nitrogen atom
an oxygen atomand a sulfur atomand the |like can be

m@hb@@ﬁ&&en@@@?' fds 1@' Ju}’yl QBuﬁ?Xﬁﬁﬁbﬁalﬂy ha?rm&r 3-

pyrrolidinyl, 4-1"m dazo
4- 5%%&@%6‘@%?1 andplapérl%ﬁ r?ameaberesi héFeﬂQiﬁﬁ}éFl Fup

-ogtlgna@ ha#i I1, orn@m{mltheuént; @iansplteglsfwhe
- pyri - or 3 15 furyl, razinyl,

2 69PFF&§H§%§Il“%ﬂ%ﬂﬂ'ﬁoPylz %?b59%FQﬁ%£Sn§P ected from a
I5S Ok b0 latbm, 3C1| §@1§§Q| Q’ﬂou@ndd ﬂeakyk%&ﬁﬁ, be, alkoxy
mentioned. . Particularly preferably, a 6-nmenbered

ni BFegRN-TGAP aF 4Ry mﬁ@?éf FekyEneuBT e g di-pyfi dyl

and1kpeadiinkeyraas dddethé keikeGanvibg &englm@preferably a 5-
Preferable exanpl es of _the substituent

" hBEBPOTSL I B9 PRI EpLY oy ﬂ%%uﬁﬁ’@%b‘b%?% ﬁéﬁ?%"s“-}‘i from
| n&bﬂﬂ@naﬂl.ﬂ?ah@g@jéxﬁit@m €5 GlkyC hd;ﬁumeop{ichmu@eham;enated

the |ike), 6 al ky I eth and t he
Pl Fey SELBIETE By, gb iR sA e srRbeY a1 9roue,
|i bpk;oﬁHkﬂykhdeg@ﬁﬂtbdn&Jlz(er@lkyﬂsﬁrﬁﬁp and optlonally

ot NETE e k) oF Ao ohBoCs e ATy R (B grioulariy,

netalayl:iamg KD, aneﬁﬂ&yi}:&m‘n.ﬂﬂtethdi—tnbﬁbéﬁd&)r;ndl iChrgferable.
alﬁébggLno (e.g., dinethylamno, diethylamno and the

' d the like. [0052] Ring Cis preferably a
5- menberkeimpllag @ptthenakigydiavcogsisling of 2ing A, ring B and

ﬁ;%ﬁ Q?Egkﬁaﬁghgqggﬁuoéfggé%tﬁgbﬁ gﬂ§ﬁ%8?%% ent(s) and

a [BeseYocyclic group optionally having
substituent(s). \Ring Cis nore preferably a 5-nmenbered

ri ﬂcptlonallxﬁAi.V|ng 1 or/éfbubstltuents sel ect ed
f r Oypes. 6-al kyl ~ophioaal |y "3etaving substituent (s),
C3- 6|i®y: 3 Kyl ly ha lﬁhg substituent(s),

C6- | 0~2 gtoup optiohally ha g “substituent(s) and
a 5- or 6-nenbered heterocyclic group optionally
havi 1 or 2 supsmltuents kapl es of the

fa uent IhCNUd@ 1or 2 sﬂbs.ltuents sel ected from

1
@)
Q
=

=
«
=
@)
c
by

2¢ [0055]
wherein each symbol is as defined above, and the like.

Preferable examples include rings represented by the

formulas

[0056]




group, am no group, nono-Cl_6 al kyl am no group,

d

-G _6 alkylamno group and the like. Ring Cis nore

preferably a 5- nenbered ring optionally having one
substituent selected from optionally hal ogenated Cl1_6

al kyl group, optionally hal ogenated 10 C3_6 cycl oal kyl
grogpy optional Fynhal ogenat eg—66- 10 aryl group,
optfApal | y hal ogénated C7_12:Aiwm group and

opt i ‘Hral hal of 5- or [z npader ed heterocyclic
gr oup;--Par¥i cul a as ring\&; unsubsti t ut ed

5- nenbered ring is preferable. [0053] i s Exanpl es of
the tricycle consisting of ring A, ring Band ring C
i nclude ringsarepresented by the fornulas [0054] - N
NNNN Nng2N, N NNN N. A3 N1-9.i Ct and B :

C ard0 [ OO55]wer®i n each synbol is as defined above,

and the |i ket

Fer abl e exanpl es i nclude rings

e Bsfggted by the fornulas [0056] 25 33 and {B.-

57] wherein each synbol is as defined above,

anghthein idkeh dmiwlphef £t akféened armives bndlulde 16kags
N~A~ N
kﬁphsseQEﬁg b¥%%§rﬁbl& fornq! &#%iﬁéy r&Pgs representeJ“by the

5

10

15

20

formulas
[0058]
N — N
N(A\ N/\ft\ N/\:\N ' N/A
N
5 | (o) 5 | g5
™ . . A . .
N /“—N
NfA\ N/\A\ N\f‘ N N A
N
) D B . B
X .
[0059]

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

1l or 2 substituents selected from a halogen atom, a
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N T AVl A VI A and\ | Q [0059] wherein each
synbol is as defined above, and the like. 10
Particularly preferably, in the above-nentioned
fornmulas, ring Ais a 5-nmenbered ring optionally
having 1 or 2 substituents selected froma hal ogen
k@f@t roBa Y SH %‘i@ﬁ;@%iﬂ%ﬁﬁ@l?m&&ﬂél $dbsthaukR®(s), hydroxy

|tuentg§ amno _optional | y having
S uFSPraLHY (hgying rﬁ/cﬁu@ﬁglaﬁm%ﬁam v Wrﬁﬁy%llc group

subRtibhyely aRdngesaaRteuds @Dt hapatky 1having a
substituent; ring Bis a 6-nenbered ring optionally

halA08§11 or 2 substituents selected from a hal ogen
Atom ahgy(%%@ﬁaomgr @Uﬁoﬂ@&dr@nahéyeiiﬁw ng
sul stltuengé am no_opt.i onal

substFtErentdEyl ?%P&i‘}%ﬁﬁ"&ﬁﬁl %@PS%&V?P@(E&' Ca-s

suhghichtept cﬁﬁdor{ﬂp}aﬁmla@t slmsaJlltueﬂntalvsmgcas 2 kenyl
substituent; and ring [

oRRIGIPREL Y HAViRG S&bwtﬁg% bR .%nghf sadlé‘éwc?%%%“ﬁ%ﬁn" a
haﬁéﬁﬁﬂ@ aﬁggﬂlﬁ@eaé(gyﬂrocarbon group optlonally havi ng

d I N
S U Pt BRI EHER AL BBy I B o BT RS

hayﬂﬁuirﬁubﬁt{§u¢ent(s) and t he I|ke [0060] 5 As
npound und mher

Op]FI 6ﬁaf‘|l§/yc¥fé’\9feﬂ §Fi ?’uéna{]( ;1‘ 13y/6'f' Al yI

opsudtdlthgnteaizng substltuent(s) C2 6 al kenyl

optionally having substituent(s) or Cl_6 al koxy

opfibhal’l y having substituent(s); io R2 is a hydrogen

18t @R Ch_6 Bireybeopd i mimgl byt henaldy hawuirst it aerd (s) ;

d
Sugg?s%lgggpf I1ec£881§¥6mca ﬁafgégﬁ aQ&L'Qp%#E¥o£E?Bd%9group

is a 5-menbered ring
opbptﬂnﬁdrayhbaﬁuuy $ub$tilue9umstdtamenpsoﬁﬁﬁQ@@ﬂém B wimda

L9980 LATY SR, LSRRI DANCHS P 1208 0Nt BN and

1onal 'y havi ng
sumst¢apn9n99330nd$9drb&yanﬂnﬂ enastiEuUeAaYi ng a

2§UEJS.III¢ tgl q%t a A\ q‘nen%%[i‘gapfl%go Bbk?&?él])_({ Ravimp 18or 2

tuen
substltuents 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 C;.¢ alkyl, Cs-¢ cycloalkyl or Ci.g alkoxy;
R? is a hydrogen atom;
R® is a hydrogen atom;

35 m is 1;

35




20 ring Bis a 6-nenbered ring optionally having 1 or
2 substituents selected froma hal ogen atom a
hydrocarbon group optionally having substituent(s),
am no optionally having substituent(s), hydroxy
optionally having a substituent and nercapto
optdiagah| ys Ragagnse redbsind Wwpnt onalty 22vihdi0l Gri 8 a

5- red ring optionally having 1 or 2 _substituents
e EBRE e Se P a5t aranl el e Aol bore gD Cos azyl
optanana].k yalhawi Aga stk t uent (s), hydroxy optionally

havi.n . substituent and a heterocyclic,grou
optiBHat | i Radi HGTAFSS: F LR PLap oy tHELNT giieapalogen
pr eftemabl e. 30 [0061] Particularly, a compound

wher.ein Rl is Cl - .k -6 _cycl oal.kyl or Cl_6

al Kox ;C'ﬁ?aﬁsu3m§§%Pgé£%dg§3ﬁ?£%éﬁ$§ngzhydrogen at om
35Xm iis 13) 3W ppnipnrilily sulstienbed dsiy G, R0aDptl ematl.y, aryl
havj_n 2..substituents selected fr _hal ogen

e e B o PR SRRSO G- 2B,

al RbxyscélbodlybptioneglB sebstibubedber edhalogen atom, Ci-g

pt.i I avi o]ul I t kD is.an, .
e e b
sulbyt CietalkyBy C1_6 al kyl or C6-10 aryl or (2) NH
optjonal Ly hstjituted by C1 6 alkyl; Xb is (1) CH
opﬁkonal#jniﬁbs%+§uted by a hal ogen atom Cl 6 io
al Rl 1erC G &:abkoxyredardolsd or (2) NH optionally
subgbbyted by Cl_6 alkyl; Xc is Cor N, and Xd is C
or N, are preferable. [0062] 15 Preferable exanples
Bf conpobFrRfeCEPLle redangéee ov eeRgsungd edp eseptwde Fpmpeiends
f ordgh-a8- 168l 3% formulas

[0063] :
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000 R3(CH2)m\ 1 R3B (CH22Xm\Nk R NN2 RNR2 NR
NBal CaBal C2alO IO i NR3 (CH22)m\N\RL R 3
Ca(CH2)m\ NRNI RR N\Aa 1 RR NBalCa BalO RI1O
NR3 (CH2 /\ 1 NRB (CH2)mN/\' 1 NR2ZN2R RBal
CaBal Cad 00 N~ NR(CHz2mN2 R NN 3 (g-1 2)m
N~J\RR N2 R and [0064] wherein ring Aa is as
defined for the abdye-nmentioned ring A, §ing Ba is as
def| dr{ o1 @he-above; ment onB&d HERYmB,., Ca 5is

syrrb e as defi ned above,
Par t §E|I|y, a conpound whgre
C3-6

et i ofed ri nglC and ot her
and the | Xke. [0065]
Rl is C1 6 al kyl,

ycloal kyl or Cl1_6 alkoxy; R2 is a hydrogen

atom R3 is a io hydrogen atom] mis 1; ring Aa is a
5-menbered ring optgonally having 1 or 20substituents

sel ecteg fr a.hallbgen atpm rCL
an%/ 6 ; %)nfy-crfh/r%@ﬁyl N/’\Ed\ g B
ri

10

15

- BcH g Ky J.J\QB lo aryl

is a §- nenbered
nal | y hawng on\ »gen atonfring Ca is

O o}
N R (CH)m \Niw N R (CHYm ~_ /U\R1
/
N Qﬂ \ ' éz N Qa\ Ftiz
0]
3
//“—N R (CHYm \NJ'I\R‘i
N’ Aa F'zz
e
[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
is as defined for the above-mentioned ring C, and other
symbels are as defined above, and the like.

[0065]

Particularly, a compound wherein R is C;_¢ alkyl, Csg
cycloalkyl or Cy¢ alkoxy; R® is a hydrogen atom; R® is a
hydrogen atom; m is 1; ring Aa is a 5-membered ring optionally
having 1 or 2 substituents selected from a halogen atom, Cj
alkyl, Cs10 aryl and Ci.¢ alkoxy-carbonyl; ring Ba is a 6-
membered ring optionally'having cne halogen atom; ring Ca is
an unsubstituted 5-membered ring, and the like can be
mentioned. Moreover, a compound wherein R! is C;_¢ alkyl, Cs

cycloalkyl, Ci-¢ alkoxy or Ci;-g alkylamino; R? is a hydrogen
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15 nentioned. Mreover, a conmpound wherein RL is Cl-6
al kyl, C3-6 cycloalkyl, C1 6 al koxy or Cl1 6

al kylamno; R2 is a hydrogen 37 atom R3 is a
hydrogen atomor C1_6 alkyl; mis 1; ring Aais a
5-menbered ring optionally having 1 or 2 substituents

S egs i a ngd al ;Kyh q
STASros: B e ey egeigiig G B Arbog Gl te «

opt iTsHErK 54 Helinsg ekt p 1Y _Bawindoy °% %aﬁ%éﬁ%uaﬁ%aeé%cted

| St @b opendeiad hhﬂ&%&ﬁtﬂean@ 1ya1lgyj ng _l a0ky1 Zgtalagery
atons; ring Ca nbered rin optlonall havi

oneA &S L ‘t"’ae?ntcﬁs}@I"iéfé’tleﬁi“?1 rEHERE bh Al IR [k rat Y- <OXY -

Llebroal Izsylm@otahomalé%Ja@hsgﬁmtr@dg%t&ommpaimlng 1 or

optionally hal ogenated C6_10_ aryl, ogtl .ona %/, 11

hat &Eéﬁ&?@da‘@?“sizréﬁl‘él%fllsaﬁdf"ﬂ?mgﬁf? n%“lgyop tonally

hah pgeRAbAE é:bs&ritﬁemsm&éededneﬁzefnosyf:idrfalggoumogea@ded Cig

the |i ke cap be _nentjoned. Az ](37,‘2?1 t(Il_? ’11t he
cofpBiindSPHERE Weha PP9BeS |‘Z=_as6 fYF a3 ~ar 8PCT Y

Splea:lcfgeelatéa et eranl eptP@{d]JleuhaIégenartSd Cy-12 aralkyl and

lgﬁ éﬁéﬁiﬁqg§ﬂ%%ﬁ%%€8?5W$§£rOC %&g&eﬁégg¥%%ngl g oup,

N- f2d (remel by | cad, 6e7m&ztt1e>h[eahydr ocycl opent a[ e] i ndazol -

é&%ét hyl ] acet am de,
N-f -12-methyl -2,6,7, 8-tetrahydrocycl opent a[ e] i ndazol -
8- 20 ymﬁethm@dqmﬂomananﬂﬁepompounds described in Examples 1 to

N- th

te%ra%]ydr 8% ocriaelnrJTE azor- aIH 1:I]]Yécet am de,
1N-f2{ -2k ohpk $,ﬁetlhly§}’d12>c®c19189nta [e]lindazol~8 (2H) -

te r i ndazol - 8-yl )ethyl ]acet am de,
25”\?‘%?%(’ %9?(%]8#%@%%%@% 1-2,6,7, 8-

t elr éihykzﬁ*-@teyhi'bri’e 16t 3} %*}tertdralhaﬁr@:mlpeﬁhm eddadane b -

N—E,g é}ﬁ@ an%d%et hyl -2, 6, 7, 8-
ra cyc opent a[ e] i ndazol - 8-yl ) et hyl ] acet ami de,
N-F2{2 2%@@!:19171432 &. di hyertaanyiegeicdpentd (glgpdazet ol

EL FQ; %Qrﬂbiﬁ%gb?al%ﬁldget hg:r]oagl(ilE 2;/ncldgpent al[ c) pyrazol o[ 1,

5- Na}%yﬂ'éllhomxﬂ'}"@tﬁhy 7%Jr50ﬂaﬁam de,

tetrahydrocyclopentafe]l indazocl-8-yl)ethyl]acetamide,
N-[2-(l-chloro-2-methyl-2,6,7,8-
tetrahydrocyclopenta[e] indazol-8-yl)ethyl]acetamide,
25 N-[2-({5-flucro-2-methyl-2,6,7,8-
tetrahydrocyclopenta{e] indazol-8-yl)ethyllacetamide,
N-{2-{5-chloro~2-methyl-2,6,7,8~
tetrahydrocyclopentale]indazol-8-yl}ethyl]acetamide,
N-[2-(2-methyl-8, 9—-dihydro-TH~cyclopenta[c]pyrazolo[l, 5~
30 alpyridin-9-yl)ethyl]acetamide,
N-[2-(2-methyl-B8, 9-dihydro-7H~cyclopenta[clpyrazolo[l, 5-
alpyridin-9-yl)ethyllpropanamide,
N-[2- (2-methyl~7, 8~-dihydro-6H~cyclopenta[e] imidazo[l, 2-
alpyridin-8-yl)ethyl]acetamide, and salts thereof are

35 preferable,.
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N-[2-(2-met hyl -7, 8-di hydro-6H cycl opental e]imdazo[1, 2
- a)pyridin-8-yl)ethyl]acetam de, and salts thereof
are 35 preferable. 38 [0067] As a salt of conpound
(1), for exanple, a pharmacologically acceptable salt
and the like are used. For exanple, a salt with

i NngpgeM c base, a salt with organic base, s a salt
with inorganic_acid, a salt with organic_acid, a salt

with badis 2oFakiciafi CORPRHY 4&} d 07 SERBPIS K& can be

WEthﬁﬁkﬁﬂ)logE’&@il@' abkepexampkest dndahbSimd Rre used. For
i norganj ¢ base_include al kali_ netal

t sy
sofff | €, Spbt A8 UM YHA 4B e @ FF‘L %kﬁf:‘??félc base,

eanat Banetwdlhsahdrgamch asidalaCcednt sélth, or@arm&gaesdura salt

salt _and the like, .and al um nyms n|u sal t
R o 0T F AP R B Al B80 oP'es A £R G R héntioned.

or gaef@ratta&eexmﬁpﬂlemdefsgélt& with ix{dr@’ahhgfllﬁa”ﬁenenclude

t ] 2, 6:1 utidi
et REFOT B ATET S 1FARDI 2 60 oy P ABF A fale and the
cyahahem&ﬂm‘mne eajdtmymémmmlarmnﬂ; s, bhl¢iim salt,

Idl Ik[)lgnz et h (fgedldarr}1 ;Lfknd th§| ksl aﬁlr ﬁf;][etr abhl e qum salt

a thor §a UdETS3T 'S
Wi ahdhylmhr dahtbor |Rreaerable lexempbeomfc sattsl witht ofganic base
Qri.c_acji d

aci, furic a n e |ike,
pr APer Tt LS BTl s PREERIGkL e £ R ocfPTARR | bUFratne,
i neliodeirsal 23 Gv\luﬂmd‘mem @tkwodamam;eet meahmmblamne,

tr lt%hé'@ﬂaﬁﬁ) Shii fe Z%ﬁibﬂex@%%:, Cdf‘éylc‘iogfe Gealh dy -

oxall C acl tarta | C acCl acCl CltrIC aCId
lsuéebﬁm@ylae@mlemmamaeu ghd tmet hakesuPfefrrabaei @Ixamples of

berzepesi fionnG gk o al%lhokHSﬂ?cfemsfaQ@b Cwlép'h@d%@'hiéﬁc acid,

i ke. Preferable’exanples of salts wth basic amno
achdreltorde 3aids nittrhc aagidni ABLIwgisy peidorpfiosphaeic acid

angn%tﬁé‘%ﬂkb“@é@@rmfé %&éﬁ*y?e@@@hf@s Qfltﬁa!:&?aﬁfiﬂci de
acidic amino acid include salts wth aspartic acid

Ol SPEHTL® A5 ANLER HOTTIF IS dar AeREkD acals trifluorodcetic

Ahacracesdnaak kyaaccephabl & SRkl | Sxalleb&I@Ph@rtaric acid,
Exanpl es t her eof when compound (I) has a basic

f URBEFORACIGr oGt ifc PAdE: sHACENHF 1 3FidhoREhHF @Cdel d

sugl tASnedu1wdl O CAH i@, | BefdribsullY9h OPAUC RAidueRkbiliifonic
acid, sulfuric. acid ghos%horl c acid and the |ike,

an&cégl?ﬁg\ﬁhﬁhlb¥?ﬁanFE ferable examples of salts with basic
aminc acid include salts with arginine, lysine, ornithine and

25 the like, and preferable examples of salts with acidic aminc
acid include salts with aspartic acid, glutamic acid and the
like. O©f these, a pharmaceutically acceptable salt is
preferable. Examples thereof when compoﬁnd {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 functional
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acid such as acetic acid, phthalic acid, fumaric acid,
tartaric acid, maleic acid, citric acid, succinic
acid, nethanesulfonic acid, p-toluenesulfonic acid
and the like. 35 Exanpl es thereof when conpound (1)
has an acidic functional 39 group include alkal

”eb&buﬁaiﬁﬁuSHCQl]aﬁlsﬂgté‘Ins%aJtE sudPladS §bgiins &t and
the |i al kaline earth metal salts such as cal cium

saPPt 2Rl SPUM ¥ (EPankl ire AKRENQRAGH? IR S FalahFuch

t hasl Ekecivm 8068|mabhesphRdisati afd Bl et ke OfanGRAROHh1t
(I) re del(J1 ribed in the follow ng. The fol | ow ng

uﬁla% - (XXXVI'l1) include salts thereof. As
tshqosabj for exanpl e, one simlar to the salt of io
con‘pounolr d the like e used. T

e ound _ ,
bt o nod™ e PBte St e bR 561 oty 4Ef Do tgeoribed in
reatki ool Mwihgt e or a crude product for the next
reactio It —can, be isol ated ion tur
recor di i § A Lo SREPBRE dEhot VAT bho b udhers
purtthkiredt byaa 1'thae $apar af d 0 RxERATES, S:Lmehsasllar to the salt of
recr st al ti tillation chr omat ogr aphy and
e %?ﬁeméf%z ?% e 2 k%ﬁ?ﬁ%s *Ffer eof are shown
bel ow, vitrer e:ompom&bimbsynw iof ebhie t@mppoancd silasctly used

deglngdrgg \Q%n mgﬁé e 6&0%ﬁgk@. rodﬁAQ é% e egg reactlon.
rogen atom a rocar bon gro p op I onal

suﬁs;t Feuer (ls:)al@teca firetnea on&;a:itllongnmqmrepaq:mrailhg to a
ha\é'oﬂgeﬁ% 'lt MS{H&?) angséarrc‘ Ibea @fﬁ};%uugépm{ %?yeg atom

or a hydrocarbon grdup optiona
SulssPargiemn gpanamhckbay recryshal bygatigheondisyifgeeion,

Fr Q:qprg Ahasefechied; as exanpl es of the sol vents
used ftor I’?g %r%ductl onlrret hods of compound (1), the

f ol | owi nthe $6RVeIRs sghemepdieieesi| 452 whedn By ow, wherein
al ¢abkal $ymbol of the compound is as defined above. 1In 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
optionally 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-propancl, 2-propancl, 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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nmet hanol , et hanol, 1-propanol, 2-propanol, tert-butyl
al cohol and the like ethers: diethyl ether,

di i sopropyl ether, diphenyl ether, 3s tetrahydrofuran,
1, 4-di oxane, 1, 2-di nmet hoxyet hane and the |ike 40
aromati ¢ hydrocarbons: benzene, tol uene, xylene and

thg %ﬁhﬁf Eg&&&g&%g bydrocarbons: cycl ohexane, hexane

S “am des: N, N- di net hyl f or mam de,
N, heniienet hyyb hesteanikdbene kadahiee Hyilkghosphoric tri ami de

ang #Jy%tehk gggaggﬁggted hydr ocar bons:

di ¢h oronet orof orm carbon tetrachl ori de,

1 QYClQhaaﬁeh}dﬁﬂ@@haﬁ@déﬁ@ ilhkelike nitriles:
£§F§rlle propionitrile and the like sulfoxides:

dlne sul foxide and the like is acid anhydrides:

acBt Fdiaehhut foenagade t b N-idigetivilgasitemidsds: formc

aCthaﬂE%% hﬁhé§BH$r1€rEE&éMMd% a6d dhhet ik kd uor oaceti c
acid hanesul fonic acid and the Iike 20 inorganic

ach@%og%ﬂ§¢ﬁ9rhtﬁ%ﬁﬂaabﬁﬁﬁ the like esters: nethyl

acgl 8 Rrofk PAindCehabeordii, Y ba 6HT akeraskh dael | ker-
ket ones: 25 acetone, met hyl ethyl ketone and the 1ike

181 BhEHQrosthant @nsasBe: 1k i dine, | utidine and the

i kerr{1QRQ40] From anong those recited as exanpl es of

t he hal ogenating . . )
acetonitrile, propionitrile and the like

sulfoxides:
dimethyl sulfoxide and the like
15 acid anhydrides:
acetic anhydride and the like
organic acids:
formic acid, acetic acid, propicnic acid, trifluorocacetic acid,
methanesulfonic acid and the like
20 inorganic acids:
sulfuric acid and the like
esters:
methyl acetate, ethyl acetate, butyl acetate and the like
ketones:
25 acetone, methyl ethyl ketone and the like
aromatic organic bases:
pyridine, lutidine and the 1like
[0070]
From among those recited as examples of the halogenating
30 agent used for the production methods of compound (I), the
following halogenating agents are specifically used.
phosphorus halide:
phosphorus trichloride, phosphorus oxychloride, phosphorus
pentachloride, phospherus tribromide, phosphorus triiodide and
35 the likg
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30 agent used for the production nmethods of conpound
(I'), the follow ng hal ogenati ng agents are
specifically used. phosphorus halide: phosphorus
trichloride, phosphorus oxychloride, phosphorus
pent achl ori de, phosphorus tribrom de, phosphorus
trishoditheniaad: 35 the |ike 41 succini m des:
bronmosucci ni m de, i.odosucci ni m de and the, |ike
gB%?Fuc&ﬁPb‘H‘??e 1BABMGRE MROST e £BR; ke
noRefsédkar:i de, iodine s nonochloride and the |ike

hyd en halide; hydrqchloric,acid dr opromni,c _aci d,
PP SeThe, b arina LRACN | Bedhas meolkieerIe S oaltn
Ethﬁméhioriﬂdlaﬂﬂ khenmides potassi um i odi de and the

007 From anong those recited as exanpl es of
Eygﬂé %%l‘%%a0|d|fy|ng agent used for the

pr bddacddtdriet ids afdessppaindacid,) hytbeodid la@dinghd the
baieﬁeand deaci di fying agents are is specifically

uséed’ i norgani ¢ bases: sodi um hydroxi de, potassium
hydabx&ﬂealnagnesiun1hydroxide and the |ike basic

odi n1carbon pat as un1carbo .
ceS|un1car onat €, caP%lun1carb&%)a551§%dl ﬁgﬁyé?%1%‘ like
canlomtk e and the |ike organic bases: triethylam ne,

dIISODTQQ¥ e % Qﬁﬁge Eé&ﬂ%%&yLénkﬂﬁ%?es of th& E%se and

cycl ohexyl rdine
dld@@¢$4#ﬁ7nn9p@qaﬂm needhfdﬂ-@hﬁemiqdu@mnbnrmﬁthods of compound

N ol o Ror s b e L o a9 2 S nene,
11,&P§¢¥£ﬁﬂﬂléyc¢%ﬁdz.2.2]octane, 1, 8- di azabi cycl o[ 5. 4.
0] 1 herdacengsand the |like

scdium 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,B8-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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met al al koxi des: 30 sodi um et hoxi de, sodi um et hoxi de,
potassiumtert-butoxide and the |ike alkali netal
hydri des: sodi um hydri de, potassium hydride and the
like nmetal am des: 3s sodiumamde, |ithium

di i sopropylam de, lithium 42 hexanethyl disil azide and

t he ol I Lo 44t A ' ylI'ithium
n-bﬁtik}l:ﬁigi“%‘%idg?nm%elcqebg{‘% 1% E%gn tert- butyllithium

an@*eRRi¢ j Kehsumpp72] From anong those recited as

exaRRhs1 Ohibhe 20hAS 14866 urd, 0keLNS R 9TLEEIAN caBL hOdS
of conEound (IS, the following acids are specifically
y

us @4ty hbrhjani endcdings1ik® hydrochloric acid, sulfuric
acifdo7pjtric acid, hydrobromc acid, phosphoric acid

nJ the |ike organic acids; acetic acid, _
trifl uor'oEEeflenadiPseokafitedadp dexaminal ¢ e gcids used

furki ehaqddubefdiflethddd b MBhEbEnAQHS, €id Ifb@18id,
15 succinic acid, nethanesul fonic acid,
p- BELG8 R ISPEATEL ALY, 1% canphor sul foni ¢ aci d and

t hanbrken{P@é38sFrom anong those recited as exanpl es
e metal, catalysts used for the production

%%LPB’EH%C%#“&&@B{HM P urth@c g BotiiGuhtf méwarobromic
cataali¥stshaphospeddiidcahd yrHes@dke pal | adi um conpound:
pal | adi un(11,). acetate,
t etFERP S 135 5fényl phosphi ne) pal | adi un( 0),
bi sickt i pheriy, phosfihicreppat 1adictit| | d3aldkl e¢idle phhalic acid,
el e nanose by Rl A Ui
bi sQd piven\cpHp spititeopsd] foriki aaphi pHtbpathediifahid )acid,
ChH%LEgﬁbhorsulfonic 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(Q),
bis(triphenylphosphine)palladium(II) chloride,
25 dichleorobis(triethylphosphine)palladium(II),
tris{dibenzylideneacetone)dipalladium(0), [2,2'-
bis (diphenylphosphine)-1,1’~binaphthyl]palladium{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 (ITI) chloride
rhodium compound:

35 tris(triphenylphosphine)rhodium{III} chloride and the like
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conpl ex of palladiunm(ll) acetate and 1,1'-

bi s(di phenyl phosphi no)ferrocene, and the |like 30

ni ckel conpound:

tetraki s(tri phenyl phosphi ne) ni ckel (0),

bi s(triethyl phosphi ne)nickel (11) chloride,

bi sddppephesypdasphi ne) ni ckel (11) chloride rhodi um
compound: 35 tris(triPhenyI hosphi ne) r hodi un(111)
chIGHPEE SRR h&oPPRl 11435k apdpdindikeopper
oxighm74agopper(11) chloride and the Iike [0074] From
anong those recited as exanples of the reducing s

agent s uSEF" fA8PE e SR dEiEt t5h ateekdBRlest of dipodsducing

(s Jagenie uiad Ifow fige RAUGENDHAGRALSIRE SBRSIIALAN) Y the
us%%; metal hydride: al um num hydri de,

di I SIBAF VIR HTARLRT AT eear SESGEHIEa Y HyeRd de and

t hendtiakehgdrimet:al hydri de conpl ex conpound: sodi um
cy%ioborohyq; sodi um tri acet oxybor ohydri de, sodi um

| de, A b
borohydf Pl rilgﬁi TEPATH YUy BHE dey Hdde t Her ibugyltin
bortarieidempidxhebdilane tetrahydrof uran conpl ex, borane

[ hyl . sul.fide 5 conplex and the like
'%IE%% %r%ﬁég%de £ beEEW@F’ i si anyl borane and the
| i lkkedipmtafsiobpiroitydrakieni satunt itBiaddtdxyBosoRYIR iHEKesodium

20 %Egg 1.0 O}l 9075 44 R4 fl al Qgenahon P R' R4
ofeorpr T H[‘”(‘“Jﬁ B YRS A KRt iSn W
| ~Rerane 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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iB BP~~NV CR2RS 8 V (~~) Y
P, R4 R4 bon al kylation p2' N COZRS'
reduction N co nR (al kyl ati on)
R R4RARAT/] CZRy X?DR}}} R\ N4 ft A
R CY' CO2R~ reduction NM t N ..

condensa-

B d | YV T
Xd=C, Wa= N) Mglogehgion [ 0076
ni tTatperf™R '
OY

i}

reduction

Vill-a) (Xb, Xc, Xd=C, Xa= N)

[0076]

R«Irﬂco,u
“ '

nitration

(VIBE) (e, Xe, Xd=C, Xbe N

5 [0077]

B/Y (XQ P(P ang OO

)
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Y
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R& pXnpP. M N N,A Ife COSRRo CyCllZati O Rdyg
(preduction NO2 roteCHO ) RY COP. *7C02RS 7COLR4 R
R4 Rb M) (Xa. xc.X ¢, Xn-ro (an) CEM 5 [0077] 45 O
R'\ DO RB CO CO-R- R¥%conden N e; am natian aw
safion COFe* CDRS CDIR" R' R' Rfo" ylation

cydi zation RftN a ation I (zwn | decarhoxyl ati on
(estaification) M111l Itv ORa \ R\ Axe €D Roi\

- % cDIR5e N " % COZR CO-Ry Ry vv\ R R
(X4 Msp)™B(aX_cmmgerX - mMd>dI™(va>ikv @ N g
condensatiogN R ,rN R b Rw sofe HD ~ % ~J(b ~Ry cors

am nationm~N ~ cD, Ra cyd ation #i ~_COans CDP' DDxR +-
R R B R<) QRm ML1-1) Prf® xv C. Xs, %a=M (007%]*zg=cx

formylation izath R¥CN .
aewlaytiioin cyclization o decarboxylation
{esterification)
R i
0, _R™ \thn R \x-
5d N’r A 5 N’I'A:ﬁb 5
e CO,R ) \;(_d ,ch COR \'x;_)_tc COR
& (B B
COR% COR% o
R4 Réa pie
o) (ViIl-e) (Xa, Xo=C, Xb, Xg= N) Vil (%a, Xb, Xo= €, Xd= N)
condensation
RQ‘
oM R Ho R X2 X6
il i . . ey
O amination ML A COR ayclization n\'ﬁ,}c o™
&3 (8 " ey
CORE COR% COR®
R R o
Lo eV (V- [Xb, Xo= C, Xa, Xd= N}

[0078]
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conden- I N Ra
CosRa (XIX) R (XX) (9%
Xxn.xn X /

"NNCORW Xd,-

f AZRS CO2Ra CBlRa R’
N (X-1) (XV hal

~ R4 N'A; XC Ra R4 Y conden-
pdlp) sation'
Rlc R’ o
ogenat i on ﬁscondensatl RPN

vy NSREZEN |

CO Ra ps ps HHN N CO2R hal ogenation NN COsRa R M
~ Y (protection) pl'

sation p,I Y v Y/
reduction R4l O 11.0 Owe

N N N conden-
~tR WL1) sation Ra
| Xa,_~Xb, Xd= C. Xo
N GOR%

M- h)

e
subst Jb 2 _rer ~ B BY Gl |>1 o
CO2RM ReiRR R 0 02 X-)) (‘X‘_)_R_D_T X- h P
- - ~ N - 1 S
cyclizationl Ra LOR, cycl atl on o0"mR~ I hA % coR
%. Xb NB¥m % CO2R59 /60 0 )
reduction
Ru\ o MaO ><om
Xa~ xp pPs
WA N . R‘lJl\/Y conden- [ . L conden- CO.R%
\x,: co, e 0} sation Fg’N "j‘ COR Qo) l sation / Y
:\B_; e — LN -
COLR® \l,\l'/\c%. COR®
R4 R R
(MUY [Xa, Xb, Xd= C, Xc= N) ) o
halogenation l condensation
NN _COR bstituti Y 3 N
e _sethten A NN
CoR®
Rt Rie
e o R
o pch)
cyclization R..‘JLDR,, .
cyclization
OxXivy
R* R4
o A\
Nf’fﬂ;:’?’ Xa:xb
S CouR N\"A"_}c CORS
& (e
CoA® ~ CoR®
R R
(Vi) @b, Xd= C, Xa, Xc= N) (Vilkg) (Xa, Xd= G, Xb, Xo= N)
[0079]
Jaxm Xa~Xb Xa~xb
N e con o vy, P el f
Xd. - cyclization S decarboxylation Y
18 {8} coRY —_—— 18 @
COzRq = . -~a
R4 R* RY
vy XXv) oova)
lmudensaﬁnn
Xa~Xp
oL o] . anx)m o
N\-id:,f,:. Rim reduction \l Al ;: o
(g, Ad. -, —
2]e) 1%
R* = "
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N -' Xe COyRa ~ ColRa | B COSRa RK R' (VIII-D
(Xb, Xd- C, Xa, %9 N) MIl-a) (Xa, ~ C Xb, Xo N)
[0079] Xa%b X.-Xb X9-%% Ni,p,I ' -,\ OHI -) O N xa
X cyd' aation " deprboxylation NXd | Bl B~ COR9 |
CORa Re Re Re MD (XXV) -a) condensation X -Xb N A
I Q(a9/ Xb 0 N-"Xc R reduc;ﬂ o, N-A, 1 Xd, Xc Rn 18

i Axgc Ra Ra pOm) x/,v,-\b*’)Ho 0080] 47 N A Xb 0 /xa
" Xb @ng? oXdaMKEtom| ky| atgdh NLA Xc Xd. XXV

con on (xxviq (redUc] (i someri zation)
dehydration intrduction of"nitrite (reduction)

(i som&zat i on) ‘@'ﬂ%‘l‘t‘ﬁ?‘i‘ chaipvn

intrduction (isomerization} dehydr?‘u’on
of nifrile {reduction)
(isomerization)
carbon chain
X extension
/ '%\‘)gb N (reduction)
N2 xe (isomerization)
el —
[
= reduction
(_isome riza- reduction
P ?:;?u cfion) XXVIll-a) (m=1) ?s%m;rljza)tion) QUOVIILD) (m=2)
reduction
reduction | viation) (alkylation)
(isomerization)
{reduction)
{alkylation)
acylation
ureation
carbonation
(isomerization)
(alkyiation)
(reduction)

XXX) 0
[o081]

Compound {X-c) can be produced according to a method
known per se, for example, the method described in J. Org.

5 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.

10 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)

15 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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Xe-Xb R3 (CHOm 1 extension Xe Xbo R3 (CHz)m1 NXA Xb
CN pjAj CN (reduction) N~-p)1 CN -'. Xc Xxc

(i somerization) -"xc xd, Xd xd,-. reduction

(i someriza- reduction MX) tion) g-a) ( 1)

(i sonerization) (xxwu-b) (mF2) (reduction)

(reﬂj#httl 08)udedugt i0nnrbahkydatdren) {ad kyl abe ez, preferably
(isqneri zatl on), (reduction) (al kyI at i oré) I%lcyl atr on

ur 9% - @ drbdfatson P6T J(Jmcbl R FerEaR To promote
(i sorerezatiom) thébr&tﬁl()ﬁ I‘Eérmbul‘béﬁf&&yde&t m{ﬁhey pREsdhce of
R N.xc az educti on xd
Coeré’&ﬁB'()@&é‘T &th We ‘Fo‘&s@ed‘nﬁ%ﬂﬁ df‘ﬁéjg% Cabﬁé?ﬁodDaSlC
ken oyl tRean@ eghef Qnr@xamﬁig retamlmgtfmgagg)aﬁwgekw@lynp@rfomed
Og.... 5 Che vol . 58, e 316 1 Monat )
Okt rRy b st g o 2B P A A Tbhe | Pt g, While
nretthmd sahaéog dys nbhesattacul Lapatnised las) é.o?(}/la)s th¥l ),
1), (XXI1), 111) an
o TSR PRsER N K 5R AN SR KO Sigh as @ Leghohs.
rretdfmrzéranadangnms*‘ctﬂmeimcarbdﬁls Wsanutieed iy eoicetb s damides,
|nt on_of the present ucti on rrethod
re (r:lo I‘CI a%ydr%(\:/ rhioélﬁregl%]f}c c%ﬁ% ¢iigpy ypetd
avaarirazburedqas,odugbsumazm&lssonhn:gasded &hirdsct Lryter [22A@82he like
I odu cting 0 d
(I P%tp gl{(é% goé%%&l: q;%eeﬁa ?n cgéclg%ti %( areI Bre a{éﬁ While
hajtﬁﬁamaactg;wagéme varies dependlng 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), C;19 aralkyl-carbonyl (e.g.,
benzylcarbonyl and the like), C;.19 aralkyloxy-carbonyl (e.qg.,
benzyloxycarbonyl {Z) and the 1like), C;-1p aralkyl (e.g., benzyl
and the like), trityl, phthaloyl c¢r N,N-dimethylaminomethylene,
each optionally having substituent{s), and the like. As the

30 substituent, 1 to 3 substituents selected from phenyl, a
halogen atom (e.g., flucrine, chlorine, bromine, iodine and
the like), C;.¢ 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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i ncl ude phosphorus halide, succinimdes, halogen,
thionyl chloride, and mxtures thereof and the Iike.
The hal ogenating 48 agent is used in an anount of
about 1.0 to 100 nol, preferably about 1.0 to 10 nol,
per 1 nol of conmpound (lI1). To pronote the reaction,

t héesepitiedoin ORI 9e TREeEF iR e | nlégrge pﬁ?&t@%‘{‘.?vg Groel]lps in
es of the base include i norgani ¢ bases

baélr%arél gEI}PEh%ﬁw“c? tﬁe Efike. (bPhi’Begdaget HonGieene, Peter G. M.
advant agedushy jekformed w thout solvent or in a

solg inert to the reaction. Wile the solvent is

not gﬁlti cularly limted as long as the reaction

pr OceedSJ,omf)ﬁnﬁncEX(&W| €an $9/ YeBiESUSH ﬁéaéllﬁg:‘g%%oggd (111)

et her.s, ti ¢ _hydrocarbons, saturated h
am‘bﬁ%lls a % 6% AR B S FArd B D BFESeRFe Gf| a8, acid.

S uEtaunpl@esc)f aied acadhyrtiliudeSinS¥@@an k Cadsds or@‘mrcg %E!L&s .

i i and the |ike gr a nmi xed sol vent  t her eof
and(glltschn W? g WSS F B SEPRIEXNANGe the hiikeeaBiamwles et the
vaqﬂlaa@tdepemdraagenﬁ imavceagernfodndc @) VeREitd %atﬁgosuch

10 to .50 hr, preferably
ysﬁg'ssddllgf“i Th%g?aé?&ﬁ“gﬂlt?réﬁﬁe?‘ﬁ ur &L EOYR S| pyters

o[eL T 2@0€J:hy1pmte1‘ed9,l ywrdChitorit@06:c | 0@&3] Bmlaqeof The
be rot cted a esire y a up

cosayd Lhld g B oot D5 0 B S gl

SaROWT S- QOtlelﬂﬂeneht mdlem:h deCbI)lpCﬁlI‘hiydIDg}en ahom

i '(ilafz%rt'.w_lmg qreagbﬁ% —a@egl kI¥| ) Car boné/ bgut 1. Cet yl 20
propi onyl Ke)”
l%llv&;xypéﬁf%‘w&’ fleowf 1. ﬁet«ho‘sqﬁbatbborgéé; 1 mol doft compound
t t oc)_an Y
F.E@?“CaS??EY%iiﬁﬁﬁkb?$ ROt BRE LB 51 papivent
f 1 3EFENTP ridien FRagt - oy 1e( EhECS)QlV@?ltlﬁ)s not particularly

I I re and, the Like),
CT0 8 oo Oy e BoRaT Ty PO SR PoRg b Bonyt -

( BgRALE &S thrKS) | haémfeamcaluyyuro@@rhgms beq:nqulanhaﬂdldes,

thﬁ: hke)acildsi, t yh tiBak O¥ds,0k
2ON Nglgl rrezaClI gm no?r?%ﬁul e%}e ds eagﬁe%patnldoﬁg?l y ﬁwév?ﬁga mixed

dUFRuEterePt and t@ﬁel}k%@remref@:@@esumnem 1
t oredcs Ubistiindens si e liepb£didg oM phe Q%Iageﬁ‘llz o%ﬁ:’ ggfv%nt to

atom fluorine, chlorine, brom
t K& PF?(%’) itcds goelagAll kakbaHp teel Y hraeprsfazabbpnylhr to
80 hr. The reaction temperature is generally 0°C to 100°C,
25 preferably 0°C to 30°C.
Compound (IV) can alsc be produced acceording 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 trimethylexonium 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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et hyl car bonyl, butyl carbonyl and the like), nitro and
the like can be nentioned]. The group represented by
P1 or P2 can be 35 introduced by a nethod known per
se, for exanple, the nethod 49 described in

W ey-Interscience, 1999, "Protective Goups in

CTgﬁmlﬁoﬁy&kﬂeilﬁol3ﬁﬁc5ﬂpmnﬁpXIWFSSQQ%§-Mi%gﬁgggﬁ%
S

Pet Qh X\u nd the |ike _
\7?1"85 A Y58 o %%fdﬂrﬁvdré%a iSRYVeRhpdesd e Ighe repetion.
a dihazet iz R lreRgery nbl pde iRueseNsa ifficdd ACH8ng as the

s of the $Cld i ncl ude i norgani c acids, organic

acﬁggcghgbﬁﬁﬁcF? 1 ForrPdEeRt KEFNcotAteerandalivgent ked

EXawﬁkesaxﬂbnbheesthﬁxzokb2¢ﬂﬁk aeagerd 1imel 866 RikEQUSS1vent
ackgé %1|te su io as sodiumnitrite,
re U e are

pot assi Fi5i65ePLei dVasterdie Eergtigs time

ethyk1a$tdepEed1ﬁmndn mhbrrééhe&&Candfﬁﬁivbhﬁ 1d k. uE@& it is
bout 2.0 to 200 wo

[ |n an ampunt of

ggrelég abou rlfé’ ggt BE o t15] s ]p\érl Proke 19 br.
con‘peum:br( Itleini)erérﬂ'tﬁ:edllaz@éﬂe&*allglyr@’@QQBt10 ®c usg%fkesaaﬁiy 0°C
S n%ungo f about 1.0 to 20 is nol, preferab y about
i 0 nol, per 1 nol of conpound (I1r). This
reacti orcqmoaddam}ag:aouslgo per bosdeed ac@oﬁﬁln\geﬂb a method

in t re ctlon ile the solvent js
pal?%1 Fc%%arrrge’ i e g}s'm'l ong Ié‘%“ﬁ#e d]eggal? h 3. chen.
pr§@@ed@@rhansbran§nt1suph 281 dligthioland ehdarike, or a method
haLagenahedhygdeQear bons, acid anhydrides, 20 organic
acids, 1norganic acids, water and the like, or a m xed

180/LQ@%€] t her eof and the like are preferable V%ile t he
reacti ope LAR d di t e ent

solvent to be use 'S gener
pr 8f BYdAgen 1 akem (qgn Be $Hb3€¢hedrt£a@m1ehkykﬂquenataaqtuoa in

geﬁﬁé%ﬂééegget@f Jaogg'sezésl gegﬁr&qﬂl aQQn%da% tée .g. alkyl

ngound (1V) can also be produce acco
mef'foeie %ﬁaﬁﬂsif&e%éy RG¥ whexgpheX ishe helrbmm atom, and the

26lesekd hedeidhples Het@4OEUGk fn@u% 1 1
(1984% and thp(l:LeIS ke or a nethod g]ng C\é{)ﬂgﬁé}gt ae%est QQ%JOC

[ 0B85} CORpBut NevPScarety piberistes bylk@acmehgl hydrides,
COMPONGMEHd3 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.
{oo87]

35 Alkyl halide represented by R**X may be a commercially
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with an al kyl ati ng agent. Exanples of the al kyl ating
agent include trinethyloxoniumtetrafl uoroborate,

tri et hyl oxonium hexafl uorophosphate and the Iike. The
al kyl ating agent is used 35 in an anount of about 1.0
to 50 nol, preferably about 1.0 to 50 3.0 nol, per 1

nolavaf 1sereuBduét \Or cERi s1468a6t ?ﬁrﬂdﬁcﬁad té?ééﬁﬂh ei@PZéy
e reac

per f d’f{ltn a solvent inert to

thé“ %E}g@ OWRSPRBLSHAT ARt EIAY 2P hRIeE BBereding as the
regobeen proceeds, a solvent such as ethers,

hal ogena(ged 5 gygro arbons, esters, ketones and the

like or & "H%E elfE? PHereoPCshPH Fanfen@ingr gompound (V)
pr eher atmaundhi(Ve) tiie theastdncki OB a WRELEScHRNGREI NGs the
on thg nt. and solvent to be used, it is

r&s
geRSTarI FrgYrFn Y 89SnPeta)r SPBPLEASF Raging digenfirare used
Thendy etat Ie&BmpBérpQTaauaﬂemh ToPeoefid) |n)icQ@l t@mE20fd, rhodium

pr f Jo 30C., Conpound can al so be
kAR Eapat b PB4 e TR KITORTBer RSt IfgR compound
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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, solvents 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]

3s Compound (VIII-a) wherein Xb, Xc and Xd are carbon atoms
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on the reagent and solvent to be used, it is generally
30 mn to 48 hr, preferably 30 mn to 6 hr. The
reaction tenperature is generally -20C to 200C
preferably -10C to 150C. [0087] 35 Alkyl halide
represented by R4aX may be a commercially 51
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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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30 preferable. While the reaction tine varies
dependi ng on the reagent and solvent to be used, it
is generally 10 mn to 100 hr, preferably 30 mn to
50 hr. The reaction tenperature is -10C to 250C,
preferably 0C to 150C. [0089] 35 Conpound (VIII-a)
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[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 thereof. The nitrating
reagent is used in an amount of about 0.8 to 20 mol,
preferably about 1.0 to 2.0 mol, per 1 mol of compound (XI).
When nitric acid, mixed acid and the like are used as
nitrating reagents, an excess amount thereof can alsoc be used

35 as a reaction solvent. This reaction is advantageously
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catal yst such as pal |l adi um carbon, platinun(lV) oxide,
Raney ‘30 ni ckel, Raney cobalt etc., or the like is
used. The catalyst is used in an anount of about 1.0
to 300 % preferably about 10 to 20 w% relative
to conmpound (VII). Various hydrogen sources can also
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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]
Amino 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, C;.¢ alkoxy-carbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl, tert-butoxycarbonyl (Boc) and the like),
35 allyloxycarbonyl {(Aloc), phenoxycarhonyl,
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nitrate and the |like, acetyl nitrate, dinitrogen
pentoxide, nitroniumsalt, nitric acid, mxed acid
(mxture of nitric 30 acid and sulfuric acid), and a
m xture thereof. The nitrating reagent is used in an
amount of about 0.8 to 20 nol, preferably about 1.0
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25 (XIV) to a reduction reaction. The reduction
r edcf oL CSHFHEY Reatidnebheyregciéphoks sidifrntagacysitie

metgradcthera@u6i:AGsolvent 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 reacticn time varies depending on the reagent and
solvent to be used, it is generally 10 min to 100 hr,

3o 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,

inorganic 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, rer 1 mol of
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conpound (VIlIl1-a) from conpound (VI1). [0094] Am no of
conpound (X-b) may be protected as desired by a 30
group represented by P3 or P4 [wherein P3 and P4 are

the same or different and each is i) a hydrogen atom
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W i ey- | FOBPSERENEY) caude DPpduest byer@py Eompound (X-c)

O l’ls p T |
gﬁﬂth‘:l ﬁﬁ‘iﬂ@v\%.tozn) gﬁ%@%he llgl kep;m.'gog?o%&ﬂamﬁgtlon geagent

= vH“El wﬁ’é?%ﬁtrylxaes%foméhx@r%@a@an@oroﬁtzons and

deiﬁlt&d@héﬁpgmydabgmaﬁ@lebeam odyg e, by &g%sgt | Bfese
a cyclization reaction.

cyg‘%*%edidﬁ ﬁan FEa@FP%CE# Giccexdif o hhemuatdgdbgescribed in,

hefbi ngampl 8pthodrysi drgman 291 acied, pagdretiad i‘é‘ﬂi;oggusom
threto an e are us For ring Iosure

ating, 't et‘%eaEPP RS a{a(}%)t é’g’éoﬁg?yl I@erfsermthod

ZOWI dlrkﬂﬂlﬁgoselt/lmltetﬁt I'ﬂheaaﬁﬂxﬁéfﬁ.% r884dnt! @stH€eq in an amount
is not particularly

egptiay Y e bhensel vent La ot B el ar LY, e
exeaiplod, cemporartt $xseich aﬁlﬁi-eabh_géﬁ,1sabaﬂﬁﬁt£eﬁgeously
hyﬁHf%%%ﬁQ& a sogveﬂt f%ggge{gut e reaction. While the
solvent is not particularly limited as long as the reaction
25 proceeds, for example, solvents such as alecohols, ethers,
aromatic hydrocarbons, saturated hydrocarbons, amides,
halogenated hydrocarbons, nitriles, sulfoxides and the like or
a mixed solvent therecf and the like are preferable. While the
reaction time varies depending on the reagent and solvent to
30 be used, it is 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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hydrocar bons, organic acids, inorganic acids, water
and the |ike or a mxed solvent thereof and the Iike
are preferable. While the reaction tine varies
dependi ng on the reagent and solvent to be used, it
is generally 10 mn to 100 hr, 30 preferably 1 hr to
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nmefdozdgidescri bed in, for exarrple J. Org. Chem, vol.

38, page 123 1973 Og. Chem, vol. 68, page

7119 (2%6 0‘%% Vhd Tq)ké’heé?”a %tﬁbdaIEDX@namgcamon atoms,

¢ henetxa. iThe rarirBgéh At o ags e iptoHSEL i 3o PN
2of aboutll ‘5;) to 28 nol refereak})jI%y about y1 0 é

‘fompoélpdlt %_Céft%(ﬁTﬁ’ﬁ&ﬁHb?Wlé)tlothﬁ‘%aqtéa@t i gihei s

addﬁa:ralragsjalhstll)on pesIdiEdah b pRRkY By 'a'?:%}dl&l; the,
rg[@eq_T gn VWiile the solvent is not particularl

OWQ”ﬁfragetrﬁg EeBethqsh analogous thereto and for

example, a method using an acid, a method analogous thereto

25 and the like can be mentiocned. 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
hydrocarbens, amides, halogenated hydrocarbons, 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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25 proceeds, for exanple, solvents such as al cohols,
ethers, aromatic hydrocarbons, saturated

hydr ocar bons, am des, hal ogenated hydrocarbons,
nitriles, sulfoxides and the Iike or a m xed sol vent
thereof and the like are preferable. Wiile the

reagtiOfidnl MBmd afdr@8sdenandiing On (e rE8aGRN naNghivent to
solvent to 30 be used, it is generally 10 mn to 170

hr, PprithabFytd deperallgd ohpin THe 408abti gireferably 30 min

tenperedding . i StHCrLa-dRAC | o
[0097] Conpound (V11 -0) \%ﬁ'gégaﬁg&%g s getfera@iP e to 200,

car BEREebE, 0°B%50ahePRe is a nitrogen atom can be

ps oduced dgy ceapslensi(ngr 5a)G 0aR o0&tk v XY} m adkd sCOBROMUMY wherein
(XVL) in %p? presgnce of..a, base. Exanples of the base

i ncPRYELS REFGaPt & bASESR A3 TS AYAEOISHAGARIS) Faseke

met ptodildeax bdesupirdtbherld kempdhied hasestseticAtidm. The
anount oﬁTabgut 1.0 %o 20 nog,dggeferagk% aboyt 1.0 to

5. 053" FHol" *pet°nL TR 0P Gip Bt LRV e cirfBanRd (5& or

i S es@tblien ahe MHﬁNdﬂtdéﬁcﬁﬂméut%ﬂ.itﬁiEdZQJIHHeanagaku Koza
preferably about 1.0 to 5.0 no per 0

0 SR b, st stehbal Beitet sl anphociis Pyoes 43-54 (The
per Cloemied li Aoaisyl weEnTapaieEd. ) P dhe meakdd GmalWhbh€ thereto.
the[0 vent is not particularly limted as |long as

t he reaétion i o proceeds, for exanple, solvents such

as al coh@egpoethdV3IT-ar ovmeretn Kadrandakbons caabaoi atteds, and

hyd S I e d hydrocar bons .
o O AP ST Buen FRRITRL %, PEOLSER B Eanqrnaine
theseaiouadd (Khe dnidk ecmpaungt dKEEBDb|im tWMi preestehee of a base.

reagsd i ' d LN n
ol et ies PE | begq ARAR bR e bl s,
hr, C¥Ffier BBF§S 1 Metal palkpxines Jik theatikon The base used in
t enperalding bs ral - 0 bl y;

to B0CTorBEo8) %’Z‘?ﬁ&&%ﬁ"ﬁ?ﬁ?% %ﬁggé?%ﬂ&gafb%% 10,95, 5-0
ar ar BEA AtBevs °f 2omReiAXdXVE- aCapewgkbdX4Ibmisamské in an

by osusied Ry swbhealionge SOMAUNEVEILIS) abBuf 1.0 to 5.0 mol,
decar boxyl ati on reaction. The decarboxyl ati on

r eak®¥ dn"EAnc b PePEBT nBY ) ac B rgacblan impedcintiagenmsly
perpsEorgedai ief Redvanal 9eeustd helet@a8hthn.f Ofhile the

solvent is not particularly limited as long as the reaction
proceeds, for example, sclvents such as alcohcls, 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 80°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 crganic bases,
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a method using an acid, a nmethod anal ogous
?EZFELg’zs and the like can be nentioned. Exanples gf
the acid include inorganic acids, organic acids an
the like. The acid is used in an anount of about 5
0.0001 to 20 nol, preferably about 0.01 to 5.0 no

per metad| ald¢0x¢da$),om10taqyl thdtz0) hydPi ged, eﬂ&ﬁéf%mlaes organic
advantageaus| )ﬂ erf.armed without sol veént or

sol vent | ner G dhe rEaEPies. Of\/\ﬁPPefqrﬁé’lgbiwmeagsnt
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I sol vents such
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fﬁE?‘?i%%éﬁma&’%agise 385 APt Hebegramne 6. | idasi the

ar el Pfef eFbdlhaseVhs lesdchen 58 aneasti 60 dHo® Yad 1185 sg mol,

d lvent to be used, it
depﬁf‘ﬂ%‘%%ﬁ?? R B0 g et R & B B gompetnd gx-c

100Ths formelateast Fféﬂgttrenpaﬂahd:ly&ﬂlﬁggﬁébﬁj’e@H XrQCeatc,‘])l used in

| t 5 ound (VIl1-d),
i gl 5 O S

Rsd"Ad PREe! imglapé tymiramgen (st cing( Sj‘hm&eb@tlcﬂ{ qguced
Siigin R Fpod fo, esterification.

?slt ri f?gg‘t@fhoghlyreeggtl on ca}ﬁ esopler grjrféecf aEEo‘f’Eﬁ F§afFbion.

for"ﬁl efahpf SOVRBE Nt ot destidwledly nlldztlheEdas Jldﬁlgeas the

erl Ment al m str
Kagﬁﬁ”t“ﬂ?ﬂggeﬁgggaﬁ’??rhggm dnica e%toms@{: J%‘ﬁgﬁ'

Bd. *)5‘108?“‘5 FeHBECEAAICgo UBT Ariseriet bydrdcaen8y s, %ﬂﬁﬁb‘gﬂed

(VmWHIe¢aNBBﬁEeH&iX@mﬁ?@ﬁécagﬁﬁng§%$3QUCé§QB ereof and the
0

coﬁ&egs%]eg prfngt ’rég%%&:adme%ﬁ) thadrevripountineXak )l ek rtiéplé%dmg

| f se_includ
ey e F €L TR

al Koxi de%r’aﬁae $eaqlivic 40 mie tigada lmts-edThfn reantanmutrﬁmp@ﬁ:ature

zabadst gdndratiay20mgvt, t@rgﬁj‘o@r 3&[%&% O §§Q%Sggl »

e RSl AR O mducmmygm

1. Bnewn el gov) forpékaﬂth@| 10k SOMRRURES (X ey gﬂ'eﬁt Chem.

SO
e i vant a eousl erforned in a
rngﬁ ?%Ijtk Feacti E\‘f’ﬁ%/l éggh@_qg?), J. Org. Chem, vol. 56,

page 2B66 (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 aquecus hydroxylamine
solution, hydroxylammonium chloride, hydroxylammonium oxalate,
30 hydroxylammonium phosphate,

like.

hydroxylammonium sulfate and the

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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[ [ i m | ong as the

lvent is not particularly limted as
?gaztion proceeds, for exanple, solvents such as o
al cohol s, ethers, 25 aromatic hydrocarbons, saturate
hydrocarbons, anm des, hal ogenat ed hydroc_arbons,I t
nitriles, sulfoxides and the Iike or a m xed solven
t herBBEnamd theut ike abezmgalergpé%ﬁgm?ggag%oh{&egh% to 10 mol,

' j ' ng on
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i nt J4.n. t he 35, presence of a base. ‘
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oryl a e Pedanarad de Eoe S K8, ReATieRoPRatads, for
in , : ; !
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&Stk@,{cﬁ:o&ﬂﬁgbr{ﬂﬁegégy aé:{e:arng?%goacgé:ﬁ%)gé{ FEIGEE, 2 khsens ted
:éqﬁgkgg§$kﬁq§y|Bé?%%ﬁﬁsdeselfnxidaﬁd é§%§§sLiFé%oﬁQ%$ Q?@ﬁ%tic
iScﬂ@ﬁdi%rbéﬁfségggﬂ% %gyj%ggﬁ%ﬁ}"%%gkgicn@égaﬁ; dBapoumd acids,
ut 1. : \
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ar erefietatized WHlllfOBﬁetE‘olaé]%lﬁrﬂ%%?gim%e?rgii%peggnﬁ%wn}]ghe
1?&?%%59%%2 %Egcgiqun@ntpsbe aihednt By couskye REITONTRE: 4 N A170
cobveraznentny @ bhecsonsbhon sty i olvent 137
i e
T R e AR LY BOt Regmbdy SUChtas2®DET Sn 48dition,
hambeemetved: hydrieeashans, Har Q5B :t%kg¥§r§&gear el Reaction.
saturat e Q}ydq;o( grgaons %pld e Io rleg@rmn:lomix\{&\iﬂ&a method
sol vent theredt ‘4nt t¥& AlpRePamrog he reacent ang
2¢ hengweapEirose ! ifoe éﬁaﬁm;ﬁfé,dﬁﬂgrlfggﬁgd %sérﬁl‘rr}edt £7 4 B
or orn KOs MR, (o ke ettt Compistatyr eror.
D0 pgener3I-B5478hd CheRoa PiskeLabl o Ué?gntéf’dd%gghd the
Commainge (il n88% A 133008 Bldiced accordrng
met hod

nalogous thereto.
[0102]

is not

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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known per se, for exanple, the nmethod described in J.
Chem Soc. Perkin Trans. 1, page 3597 (1997), J. Og.
Chem vol. 56, page 2866 (1991) and the like, or a
nmet hod anal ogous thereto. 25 [0101] Conpound (X-e)
can be produced by condensing conpound ( X- d) and

hydheivimam tRe 2 nBHESENGE agi d_or_a base,
Exapp| gs, of, the hydroxyl am rie mc%e aqu%o‘ff'sr ormed by a

hydr oxy? M Ae 28 dtutPenmeHingr efypeartimngneaidcantideviTI-b)

hYdf@W|mﬁhﬂmml altuhen39 BV, @éi‘.kf%gﬂo%n% 5 gsed,

pho e, h xy] ammoni um sul fat e
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a@|ggnt¢xyden pmaéﬁu¢@ﬁsdﬁqQ%HSEléé’ h%égﬁ%asthe tﬁéﬁigrlde,

Exappl 85,95, s<?1r}bas,e i ncl ude i nor gani Se&Sh
sal ts é’;’aﬁ ePYESesP ?ﬂeéﬁfam%mdéescldidé@llt:armcﬁhmde,

h d@llﬂ@sia meédd ura At de5de , 3% hQ [ u
oot g gL EL
about H’Sflesﬁ LabryPLissut t2i il uegod Getiind |
pera@mﬂdef axmtpxoums(d)ﬁ-ldb, J‘E&Ya%gléﬁb#seg%iaﬁihoap&oric

ATOUNY OO nol , "prefera
to 100 m)fi ﬂpe f nﬁpﬁ" E:ﬁ‘a F9Rnd) 13T¢1@Cbaseamsamount

usegf,aﬁoaﬁ kuﬁamntlﬁﬂ mﬂlOUbréEé}abl Oaégu% @Db %o 30 mol, per 1

prefqar akl mol , per
corrpound 3&%‘&5{& ﬁ}I‘ gac&qﬂﬁ §B%H\P§nﬂﬁg%@tyqeously
peHSStREREd rwléhosblsx:éwentn@f i @ b6BvdrRAGhLLN L Le

the_»eg.@b;y@rpt p arly limted as [ong as
react i onwg%%ggtetgg Qoiven %‘b‘} Farsirvkanly é%@ht%ds as

15| §8HBI s %phépgctmnabq:@edm hydr@r.ﬂrlﬁl@nssoﬁétn%a&?& as

hY@tﬁ@QﬁbQﬁ%ma@ﬁ@ rollg %ergna%g % drg?g%g%&%ons

b1| es, sul foxi des,
bg ?%@Qﬁ%&gshY%ﬁﬁqﬁrhnhydrkab@sespriﬁﬂa ﬁnﬁﬁdékﬂes and the

| NALBaN € za&ik ASd or.a m X
sow?g% tﬁjlhereof ;ﬁg@%ﬁé éatogr aencli k‘?‘@f (if]é%laé‘e Pheferable.
C

thy oﬁe?¢Qﬁ9nvgpmgquﬁ;pendepquiﬁgtﬂﬁ e kAN ang

2ans|o]s\0ém:elﬁb b® eqused, i d erally 10 nin to 170
hr to ]Botgﬁbg %ﬁf‘ r@ac¥?oW t{@Rpk¥at ur e

eferably 1
is p ré’f rfeagtati”l ¥ MCtPo5950G, Brefrsmabliyn OGrper200& ikn
adgiertenm,l N0Qr vy ekl I used to
g‘g%t‘j the react| o(jri;J t@%&%ﬁcagp&%cc%% lélog%' be
d according to a nmethod 20 known per se, for
exaaneCotdmanﬁenhmﬂ é&ﬁSQEIQEEhddEd4Lp E%%cting 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]

Aminc of compound (XX) may be protected as desired by a

0 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.gqg., acetyl, propionyl and the like),

benzoyl, C;., alkoxy-carbonyl (e. g., methoxycarbonyl,

ethoxycarbonyl, tert-butoxycarbonyl (Boc) and the like),
35 allyloxycarbonyl {Aloc), phenoxycarbonyl,
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Ji kken Kagaku Koza (Courses in Experinental

Chem stry), vol. 20, pages 353-354 (The Chem cal

Soci ety of Japan Ed.) and the |I|ike, or a nethod

anal ogous thereto. [0102] 25 Conpound (XVII1) can be
produced by reacting conpound (X- e) wth an amnination

r eagRfibred{Bnct t an ol by .a
met hod g?m}k]?nar 'E?(@)@{%ééé}r?gﬁgf HP‘P gro%lu& afké’o 53Ryl (e-g.,
(XV)bePFéS}ﬁ%%??ﬁﬁén%In? Xhe) 11k91,08}-10 ma@bm@a@;wmjl fle.qg.,
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dehf&EgHtﬁ‘benﬁgeﬁtto & 34 F@%Wtanwmsi £ haw @lh@nahd a

thehlaﬂk@elﬂra&ohkseél gTthU@f:ﬂféd EMlO]_ﬁ.I;Illé‘]e%E'blgﬂleang gﬂ?e and
math d ff"%,q gn aci d can be perforne

si mi- et ad -6RThAedud e ney cmgmh@ﬁmm b)

fro&tbplmmdyix Bty 1¥Besoriy 1daRy dF i 11NGe RIGNL: oS HF8G e 1ike
gxag‘g es. o he dehydrati ng agent include di hosp orus

s pént oxi der b?\%% Hor t%° GXTERI BIRIGESpROSPhET iy P° can be

penta‘ctrbcb:rqedeby 4 mepheaytdwes phings, phesg e, the method
N, Nz gé]g)f) o Jcarg Ellmde al um na, sodi um
di ot de;” thi ony N P F e CimBERankt S f ORYPLeCEANrFRraIps in

p- t@rmesﬁwhomdlsch%’r Eder i ﬁ‘hél&lcﬁﬁi(:@l“@reene, Peter G. M.
anhydrdde, jacgtiG,anhydride, acetyl chloride,
pol yphosp orrc to aC| d and the |ike. The dehydrati ng
apehP1l9& used in an anount of about 1.0 to 100 nol,

of conpound

preferab t
(XVI11). Id‘éh?s rea?ixl ongalnsggdelé%?"ggeéioégl f/ondﬁé‘rSFB‘F rfedppound
wi t FBtht 28| gernoved (Wl isoltwenpréseect 6o 4 Etétal catalyst.

r eaghd %ﬂd%ééteiotnhge§9é %ntcahszfgo %art I éf af %7thod similar

limted as | ong as the rea

exahplt&e @@FW‘I@ Boefrciog ettmwrmd &WDHBtﬂnbm compound (V) .

Ry dr ocar befsoursat( YL f h ogenat ed

hydr gear bons, ket(one}s%arllc}ég ;gf%%%l de¥ % %d' ?ﬁéﬂg |GpEgound
KX xER 3 gIarestiomareast iamd tl‘he tedetdpe reaction can be

pr eferrabhed by !m@tﬁ&? Fif2eLE A LhiE YA L dsPENd, 0

on the reagent and
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 meol, 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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20 solvent to be used, it is generally 10 mn to 100
hr, referably 1 hr to 50 hr. The reaction
terrpePature is generally 10C to 300C, preferably 20C
to 150C. [0104] Conpound (XX) can be produced by
reacting conpound (XIX) 25 with a hal ogenating agent.

Theobamoye rr&@feﬁaﬁm apeupes fo rt@se@oo t}a/ola ;{E% hpgo5i gkl ar
to the nme ? pr.oduci ng conpound from
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ara
1pe55¥£é%?q%g;anxhg(E%Kaﬁeaﬁéiontéﬁn%yyarkﬁﬁ|§§pgyglqg on the
N, Re@geret lapHase remest hg:ll&ne:,sesl eaiﬁl’hhsogéh@fbbltﬂyg’lbar%{irﬂ%o 170
a t he supbstituen

Lors AnaReily 08 HIRUHET; ol hBagE ot L eRer v is
at eengealdy, 01d wor EHEC, chtefdma®,lyboencsezodeadi ng a&@'ltlon,

h RN ;al n met hyl car bony,
tet ﬁ?ffoar bgn%ﬁ@db%ttg%aér?%{)n% X%%éje‘i‘%grf’?‘% yclhﬁl FRrtERg -
¥ h&0198de | 0 can be nentioned]. The group represent ed

by PS5 (”C0890§ﬁ31(QEh)'5gﬂﬁ%@u8§85&ééda8¥dconé%nggggwhéﬁigund (X-

se, for exanple d” descr
W $e\ANchhyfsesdisedne 190G he” Protecis wé 4 cups bh a base. The

S 1 d C d 5 ar to
g o A g i o o e, PR IEA B & el il 1ar
(X549 ”@&HOHeOfprp&BGE‘éHl%FO@EQMSGXnQ) cbmmou:nuipo@@()(xaﬂd

2copqaend (V1) in the presence of a netal catal yst.

nsati on reaction can be performed by a method
lrﬁingggmpound (VITI~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
pentachleride, triphenylphosphine, phosgene, N,N’-
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 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 reactiocn.
While the solvent is not particularly limited as long as the

35 reaction proceeds, for example, solvents such as ethers,
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to the nmethod of producing conpound (VI1) from
conpound (V). 20 Conpound (X-f) can be produced by
subj ecting compound (XXI) to a reduction reaction.
The reduction reaction can be perforned by a nethod
simlar to the nethod of producing conpound (VIII-a)

f r onaloyepated Hydrbyarpdh)7 tst@bs Componsl apd- ghe CEikeber a
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ot s Re o HEREREE SR BREAE ar dp e iRy Rfibs tne
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pr quudedndy icoadeasiary daspound th¥- réhctdbd. wWhile the

q_%ggo%r%h@rqg]%oltnpztaptel urlea§-?£]rcfim%.ftegnas o%gogs atl?easreactlon
proceeds, for example, solvents such as alcohols, ethers,

25 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 soclvent
thereof and the like are preferable. While the reaction time

30 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. In addition, microwave irradiation may be used to

promote the reaction.

35 [0111]
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condensation reaction can be perfornmed by a nethod

simlar to the nmethod of producing conpound (X-e)

from conmpound (X-d). 20 [0109] Conpound (VII1I-Q)

wherein Xa and Xd are carbon atons, and Xb and Xc are
nitrogen atons can be produced by subjecting conpound
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Compound (X-j) can be produced by subjecting compound (X-

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 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, boren
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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to 10 nol, per 1 nol of conpound (X-f). The acid is
used in an anount of about 2.0 to 200 nol, preferably
about 5.0 to 100 nol, per 1 nol of conpound (X-f).
The base is used in an 20 anount of about 1.0 to 20
nol, preferably about 1.0 to 3.0 nol, per 1 nol of
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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 about 2.0 to
10 mol, per 1 mol of compound (X-3). 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 {(¥-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 (¥~3j). 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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exanpl e, solvents such as esters, ethers, hal ogenated
hydr ocar bons, ketones and the |ike or a m xed sol vent
thereof and the |like are preferable. Wile the
reaction tinme varies depending on the reagent and
solvent to be used, it is 20 generally 10 mn to 30
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i ke. Hydrazines are used in an amount of about 1.0
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so vent mlﬁa t#& {oPRea% e reaction proceeds, for
example, solvents such as alcohols, ethers, aromatic

25 hydreocarbons, 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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is preferable. While the reaction tinme varies

dependi ng on the reagent and solvent to be used, it

is generally 10 mn to 30 hr, preferably 1 hr to 10

hr. The reaction tenperature is generally 0C to 150C,
preferably 0OC to 100C. [0113] 20 Conpound (VIII-i)
wheateitddXbnaivhotd eheraar Bad, A Mexampih, ¥anebXGs@h§ acid

nitrogen ato can be produced by condensin compound
(x93 R R oI eI TP S (HE hobtitecal ah MRaR4oned.
or Exdigdes &Xampl esidfiddiadacinbricaaltdeiidaor gadtrGc acids
aci ds boron trifluoride ether conplex

organi ¢ acids,,
and th& Fi gje.e'ZS%aﬁ?ﬁfieés 3t55hé " bHS ETOHBF uitfle @Pout 00001 to
ino?@anile bastsrabbasalousablt 81 toEganhel basesl et alf

al koxj des i tal hydrides, tal am des,

or ganiFC PRt s and St RE2TTI0R 18oAPRITAIEBF VY Prsfogss

i n withmmustlwntabouin b Goleerd imekt iF efher abhgtimboutwhile
2.0 The

0 nol.  per 1 | of conmpound, (X-},). cid
s L ot Rl i REE i o PAE S R0 1Y FubPRote Che
pr efecdbby plbmeedd, 1£d4r0 ekBiplaisclpentd sweh 8¢ alcohols,
(X))o Ih ase_|.s used.in_an, .anpunt .of .
D o Fidnis s LBy SRR bty ackbaff (B Gengpe, amices,
mol hajsgend tew | hygfccartpown dsXqgideFhi srgapact aoids,s inorganic
advant age % ol [ lLvent 4 t.fo t
rea%.:?"i(%%. Qgéé | ﬁe&?%gﬁgigl gjéﬁ% ﬁggﬁo%c’ip‘%r%ﬁ:i Ef& arl yancl the
| i hiked ags prafgrable heWhile réec reactimnotéwelsvarfies depending

exaiplide SOAKERE! And UL ARLALE PPlSeq, BHNS g ALATAY! F0 min
hydr ocar bons, saturated hydrocarbons, an13eg,

Fal ‘g &fat bar W&fééaﬁ’bbr@_, i t 4G Il_@§, hyul Fbsi rRastion

St &lrtherakEEONES g AL AL 6°c°ft_%aﬂb@°cb?§?<§fe%%'19 0°C to 150°C.
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Com&%&%gented 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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(M11) to a cyclization reaction in the presence of a
base. 15 Exanples of the base include netal

al koxi des, al kali netal hydrides, netal am des and the
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25 [D0118]

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 R3—CH2CN. 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
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|l ike are preferable. Wile the reaction tinme varies
depending on the reagent and solvent to be used, it
is generally 10 mn 1s to 200 hr, preferably 30 mn
to 100 hr. The reaction tenperature is generally 0Cto
200C, preferably OC to 150C. [0116] Conpound (XXVI-c)
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25 long as the reaction proceeds, for example, solvents such as
alcohols, ethers, aromatic hydrocarbons, saturated
hydrocarbons, amides, halogenated hydrocarbons, sulfoxides and
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preferable. While the reaction time varies depending on the

30 readent 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 CHxCN, a commercially available product may be used, or it can
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addition, it can also be produced by dehydrating aldol
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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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hr, preferably 30 mn to 5 hr. The reaction
tenperature is generally -78C to 100C, preferably
-78C to 50C. Exanples of the catalyst to be used for
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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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| o cyanoet hyl ) phosphonate and the |ike. The

al kyl phosphonic acid diester is used in an anount of
about 1.0 to 5.0 nol, preferably about 1.0 to 2.0
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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 G°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]

Compound (I} can be produced by reacting compound (XXX)
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to 12 hr, preferably 30 mn to 3 hr. The reaction
tenperature .zo is generally -10C to 200C, preferably
-10C to 100C. Exanples of the acid to be used for
elimnating a trinethylsilyloxy group include
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25 dihydroguinoline, phosphorus oxychloride, alkoxyacetylene and
the like, 2-~halogenopyridinium salts such as 2-
chloromethylpyridinium iodide, 2-fluoro-l-methylpyridinium
iocdide and the like, and the like. When these ccndensation
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
menticned. 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 mel, per 1 mol of compound (X¥X). This reaction is
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exanpl e, netal hydride, is used in an anount of about
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25 1socyanate represented by the formula R-NCO may be a
commercially available product, or can also be produced by a
method known pef se, or a method analogous thereto.
fol26]

A single isomer of compound (I) or a mixture of isomers

30 of compound {I) can be converted to a different single isomex
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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€ 0L Og YANRI-EnYS EBo AL rdMey N4 éH tional
ng(;néeaeLoilfl]ed %%llfaogto 5. On!r;maéjéﬁ(rjgf e?ablg/L about nven rons

t 0 eithogs rﬁﬂampﬂjéﬁ af whe 5¢d1t¢d@§oaﬁ@nf( udqmegcal hydrlde,
reagdd ONhhdride @ E?@i agapushy, RRIYhAE NBShpi%kN0a Bkylboranes,

solvent inert to the reaction. Wiile the solvent is

not4iRananew| BrhaLs i i fld BStRONG -&s +t PRI Yaglt Fiphpm and the

proceedy. i E0ld xARRLE, (Hokverbtsustueh) asnettner $1ke The
aromati ¢ hydrocar bons, saturated hydrgcarbons

8 YN AE BN EFBE D GIFENEnFE rHY &Sed ot fa&?r‘faré t‘ﬁy

ar og@td@nined 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 mel 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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organi ¢ bases and the like or a m xed sol vent thereof
and the |ike are preferable. Wen an acidic substance
is released by the reaction, the reaction can be
performed in the presence of a deacidifying agent to
renmove the acidic substance fromthe 1o reaction

syst m Exa es_of. t e thd
basPEVERt %)’r %Sénal‘lccoggégsaegen%rfsze HE%E h;',c[kQJcHQEons,
r eaettumntect ihyeroeaiemsdepeiiting hého‘lﬁ@tﬁéa@éiﬂocéﬁﬁons'

SOl NEAb 1L G liBaiSEther iha! En0ONGER LY 0uALE 4012t Nenereos

pre he reactlon tenperature
i's aglelnehal 1nyce0@re cpxl@@abbqe ef @hab? yrhelseagticy fors varies

g;%léﬁgu(r%)onc e bfea%"egqugﬁcﬁj Divegactd He gospourdis

a carbonating agent. The car bonat i on
r (re]aume@all:}arilooeun peo flO0nBE, Rrededrhyy 13 ™ Br teinPre, T
the ne i KK6eRe akghoKoz °
R R RS Ay Enfréﬂ&%” e
pagms esz 239 {dFHéichend duidrspenaiipioreadpen epabiesing

%&l&ul&%iolqrré%c@BHOd 18N8 PO s et hesete@ampb 0425 cAtalyst such
arboxylic acid represented bhthe formula R1

5135 EHOHeBHIb CagbrRa AN HRITVabryest ﬁ&“&%f Rige Ly Raney

25 lspayapat e repegsentied iByuide f'ﬂﬁéﬂda&aﬁ}s&\lﬁ@ ﬁaydbﬁl an
comer ci al | y avail abl e product, n {Jde

pro@%ﬂé’ﬂ B aPoUrethBdEk N per %rgfea?b r?%PH‘gd to 20 wes

anal ogaYset PErRipoub®126]. Af@ﬁlm@behyamh ebuxaypoandalso be
(1) or_ a mxture of iso

condad edstedd i ﬁFé?%‘iﬁm%%’Flﬁa‘F%n'i s‘%ﬁeti’ © g‘ly Qgé%ln Sourgg for
of &50iAkS abrlid faeliantanmaahuombgormaheatt:t:reaayﬂrermnqnlug\

treatnent with, an t t
Exahpimgde: o HE & Pap ]rﬂﬁtﬁdeg}'%oarr%‘glﬁl %nélgzl %s%g? are gsed.

?éii'dlse r@@&fe@entsrdufrlcuots; deseet herarc amoler @hdibohe 14Ck€£0 10
anp| es of_t 5 I
Cromp] o= 2 LI Pa%e. 2% [9CLudeo’ 0o 988l Dot Miinc

metal al kal i
met af) hydhidessacreval 1samdﬁfestaqaicgmrlwcpe¢ﬁqrmggmgsngm a solvent

e AN

nol 1imjesd hsnbdang)fascchpommtt@pp pn'qﬂ®d|seaﬁqq Gxapgle,
advanigg¥¥3ug ¥h 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
3¢ 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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s perfornmed without solvent or in a solvent inert to

the reaction. Wile the solvent is not particularly

limted as long as the reaction proceeds, for

exanpl e, solvents such as alcohols, ethers, aromatic

hydrocarbons saturated hydr ocar bons, am des,

hal Q]IS QE?IJ{%% %?rster(eaad L&yl Haiici%e Qhifonic
vent t ereof and are preferabl

V\hlalcedt peteeadt rdFehdlmandakhed ikepeirlith§ Bﬁetfﬁtﬂe of a base.

reagenb180ths SBEVEMe LidcR84dISRfbrghhid %aeeeereééﬂe 1Q1ts,

mn to 100 hr, preferably 30 mn_to 24 hr,

r e RTGPHRC L RARSEY aPBER! jad KogbiRtralpiliiall eted é%@desf metal

Rr 6@kl ¥nda ]thg tﬂke150@he Isad0127)sathaRn an Ceﬁtm*&ngf(dﬁout

wherein the double bond noiety is reduced is to

pr octfc &8, 5t91§‘°é@nﬁ§‘?ﬁﬂfa€éﬁ #}PYr daliced by melibjRat |en’§Ol of

t he-Apubhe pond msetrtéaetl&orﬂeouadar{da)gebesﬁy gfe&(ildﬁlhé@rhsntg
reactign. The reduction reaction is, generall B’
t{ealt is not

card iSedVETt HSthgta thed FERAb. BhentPHcT 6PE|

COrpeaftticOnatly Mehhesd aEXE.LHﬁJ;&zEs afhet beadtﬁ@ucpa@c@giem for
i ncl ude rret al \édrl de, 0

C
KO RARA LR b & PR Ao PErERs Y Byiocarpons,
WEtﬁtSLraﬁe&ia‘inzﬁEbﬂbor(ﬁ gm;tde@,dlmabgt:matﬂewﬁyambaﬂmens,

like)/li UId mmoni.a (Birc uction) .an ik
he s e R e L e ot ot T et by Enereot
appzrrmprthet Eilge adet ermerxetdalaccmmdﬁegtttaa rehetkemd iof tvaeies

ci ng.age For np ride, .nmetal.
iy RSB ART ot EORFBIAD, HB0r S8 <k ohp) B e 1€ s
o kgdrizopahes3®midi b@r&hexrl,spnsmjsabmyaho atmmunb 6fhr. The

about 0.25 to 10 I ref erab 5

o AP b ral Rt i SR P b Attt P Racp gt erebty
al kald°cned atJSOPtD be used for Birch reductl on) is used

in ﬂgaacgqg f about 1.0 to 20 nol, preferably about
1.0to , per 1 nmol of conmpound (1). This
reat@ia® is advant ageously performed using a sol vent
inertsto the reaction. Wil eﬁ.the sol vent is not

pakt i kuleaed y 35 Jditiot ed ag_| as the r£ack R e
pr odgeds, for - 77 sajl t@ﬂsuch—as—x&a'-%g‘v d
et hers, tic hydrocarbo \ sat ur at ed

hydr ocar“bons am des, hal ogenat &d hydr ocar bons,

organi & aci ds water and the fTke, or a nixed sol ven
t her eof

Il-a
t(xxx)

nonden

i
a?.\m,x: R reduction
O 0 U —
R4
Rlﬂ
20 O0XIke)

[0130]
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and the like are preferable. While the reaction tine
varies s depending on the reagent and solvent to be
used, it is generally 10 mn to 100 hr, preferably 30
mn to 50 hr. The reaction tenperature is generally
-20C to 100C, preferably OC to 80C. In addition, a
hydroggnation reaction enabl s geduction reaction. In
this casef for exanple, a cBtvg yst such lo as

pal I‘ad‘ car batviaten at | rﬁng A@

oxi de, Raney ni ckel,
Rane It etc., or the'Bi is used. The catal yst

IS used in an armunt of abGut 1.0 to 300 wt %
prefer®&®y about Londemsa®d W %% el ative to conpound

'@ urces 0o be used
f’ag &{%en;ﬁydr ogen source,

(1). Various drd
i nst ea irb‘ﬁus%‘se
for 1¢°H¥dRpl e, iC aC|d @geamerizationh f or mat e,

triethyl ammoni um f or mate, sod! um PhogpbHARRLE
hydrazi pe and the |ike gre uses:. Th i 0geN SOWJIREE CHam1.
is u§eorln°'hn amount ,of Labdut 1. 0" o (radyctionp| o on

pr efexality about 1. O‘t‘ Aol , perw ca

(1). ThRYs T Ract iedutisns 'a ageous er fornmed

sol vent™ 20 i ner {soMgfzehe reacti on. mﬁﬁtﬁnhe solvent is
not pamdoivcul ar | ggc}u&gogp Perd-alae= ong(raducioh)e reacti on ®vh m=3
proceeds,, Q[ exmygos, - sol vents &lomtioas al
et hers, (,gyngmtl ¢ hydrOcarbons, satu
hydr ocqtibons, ami ydr ocar bons,

esters, %‘E‘g’ﬁ e like or a mxed sol vent
t her eoft! 1l @cyigtien preferable. Wile the
reaction tine varies ing on the kind and anmount

of the reducidg.agent o) aCt i \gh & wdenﬂlmt of
the gat al ysf to usedalkylatlon]s g;em—;‘(gal- y 30 Min®to
100 Prxiipreferably 1 hieg4siah h eacti Bn

at- is generally -20C to 1“» —~preferably 0C
30 to 80C Vhen hydr ogenati on catal yst is used, the
pressurewey hydrogen is generally 108m100 atm
[0128] Conpound (1) wherein R2 is a hydrocarbon group
optionally having substituent(s) can be produced by
an [@AR¥l ati on 35 reaction of conpound (I) wherein R2
is a hydrogen atomusing a 78 correspondi ng

al kyl ati ng agent (e.g., alkyl halide, sulfonic acid
ester of alcohol and the like) in the presence of a
base.

80




Exanpl es of the base include inorganic bases, basic
salts, organic bases, netal al koxides, alkali netal
hydri des, nmetal s amides and the like. The base is
used in an anmount of about 1.0 to 5.0 nol, preferably
about 1.0 to 2.0 nol, per 1 nol of conpound (1)

Thi s reactlon IS advantageously perfornmed using a
solvenﬁ inest to the reaction. V\hllé‘a e smivent i's

nakr I 0 exampte;—sotvents s

dr ocar bons, saturated hyo o) jons,
am des, hal ogenat ed hydrocarbons, nitriles,
sul foxi #&%" and the Iike or a nixed solvent thereof
and the like are preferable. While the reaction tine
vari es , eiepeps on the reagent andxsgl

used, Tt i is genex al | n to 48aky,
hr. The gccli_l_on_t_eégﬂan r kit

30 Ry % general |y
-20C ﬁ&.!:D , preferably -10C to 150 :.B ction 02)
[0129]~Re™Re OH R 0 R?, xc coRx Cyclizdtion R~ ;%0
decades lotion R Xd-, J(tl, CO RS Xtl -d)é%nLSRb RHO
RHO (X)®¥Mo(0 (00Ci ") conden- sation 11O~
R7~ RbF@ed%%tlon RR R Xa Rbo Rp R 20 pOO(IIc)
(X) O(Ill-b) [0130] 79 Re Q Re R3 N\_RE

Xd,-.. - Xd. -

| +B. ‘ |z‘B; ‘

(XXXV) (XXIX)

—

m

[0132]
Compound (XXXI) can be produced by subjecting compound

(X) to a cyclization reaction. Compound (X) is a formula

5 collectively showing compound (X-a) [Xc:C, Xd:C, R°:-CHp-R',
R’:-NP'P?}, compound (X-b) [Xc:C, Xd:C, R:-NP°P*, R’:-NH-CO-R™],
compound {X-c) [Xc:C, Xd:N, R®:H, R’:H], compound (X-d) [Xc:C,
Xd:N, R®:-co-R*®, R’: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 R’:-NP°P®], compound (X-g) [Xc:N, Xd:C, RS:H, R:-N=C(R")N(CHs:).l,
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Rl ~Xd "Xc alkylation R~ ,Xc Xd (XXXI|) condensation
(X="n (reduction) intrduction sonerization)
dehydration of nitrite (reduction) it (isonerization)
carbon chain e RB R3 (CH2)m 1 extension Re R (CH3) m 1
RCN1I i CN(reduction) vI CN R7 -XCR_ Xe

' SO&B%&JOE%' PELHY [XE: 1, Xy :EedRCH OR7. (-Nﬁoﬁﬁé“'l)&%r—on A compound

reduction lion) (i sorrﬁerl zation) N-O (reduction)
XX ) (Xc1y, ®delucki Bn)RaYd §nd meppourd) RyPat i ')N, Xd:C,

(al ey hat konjHL @Y Ct e ihl SOMRIdyERo1t iON)s GEediad |a‘BB)re. The
(al kyl ati on) acylation wureation carbonation 0 RB R3

( CHEJFhiErs bR ricpat i eh) aRe PRIPET {EHEMRY R MeRTOC XAMNH2R o

(fl kyd @B & predhcindXGomPdudd aEues i ﬂfﬁm Xbinpoﬂld {VIII
(XXXVQ ( XXXV~9 [01311 80 R6 0 Xa-Xb 0O

cycl i zat FERPRENd "(XK¥I I Ca?)@GQHr)Od(ls@&/ﬁ)Y ﬁgb;n‘%ctlng Compound
(CHAR1Y X¥8- XadRRrb&k)atkibh RéNtion. The decarboxylation

reaction can be performed by a method similar to the method of
producing compound (XXVI-a) from compound (XXV).

10 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?PCOR* to give compound
(XXXII-b), and subjecting the compound to a reduction reaction.
The condensation reaction and reduction reaction can be

15 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%COR*® may be a commercially available product, or can

20 also be produced according te a method known per se or a
method analogous thereto.

[0134]

Compound (XXXIV-a) wherein m is 1 can be precduced by
reacting carbanion, obtained by treating nitrile with a base,

25 with compound (XXXII) to give compound (XXXIII), and
subjecting the compound to a dehydrating reaction. Compound
(XX¥IV~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

so compound (¥XVIII-a) from compound (XXVI).

Compound (XXXIV-a) can also be produced by condensing
phosphonate carbanion, cbtained by a base treatment of
alkylphosphonic acid diester, with compound (XXXII). The
condensation reaction can be performed by a methed similar to

35 the method of producing compound (XXVIII-a) from compound
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X CN -9l R7 Xc cyclization N,' ~Xo Xd. GC (XXXIV)
(XXVI11) R6 CN/Xa Xb CN Xc cyclization NA Xd , Xc
Xd (XXXV) (XXIX) R8 R3 (CH2)m Xa-.Xb R3 (CH2)M NH

cyclization "p;( NH R- Xc I I N~ Xc 12 \Xd, A4 Rz

XdB, R (XXXVI) (xxX) Oll 0 R3 (CHm~ xa "Xb R3 (CHzN

_ F%ﬂ% " R cyclization NNA'XCi | R-X Xo | Rz Xdl
)& B, (XXXVII) (I) 0132] Conpound (XXXI') can be

pr oduce@obyowsth] &KV haro RBoRFRIICGER) bY ot %22k Be | SORHOYRA
re?ﬁiif¥} g@ﬂpgﬁﬂﬂgtﬁ%Q51 C&Qﬁfﬁ@ %nStEékgﬁgﬁbh¥@|df Lewis

showi ng conpound (
R7acibB R2H, eb@m@@mg(%eo)reﬁxét@g Xaipeting sigphpsy group

g wiDiHGOLR44] ThQOMQC€%§)oﬂ £eL 65 1eXdahl, b&@)e’ﬂfomed by
H', compound (X-d) [Xc:C, Xd:N, R6;-CO R4h, xl_xﬂl
cORPBEHPY XiB) 1gxEoct h%dﬂ@rﬁm%of cs(qx?&iﬁ)mr@ dquR‘?mﬁLu (XXIX)

CORPAH NGB ufid )&Q/IB\L Xd: C, R6:H, 1o R7:-NP5P6],
conpound X-9) N, Xd: C,

hlzC(QQJHPPRI(*W%]W“b’BI’h@GﬁbBEﬁdIS( - 3" [Re PROR L Irom
cbbp&g%d'Nkkﬁ%ﬁgg))ahbé}ﬂmngCQBDQLMﬂﬁwn(éétﬁod:Xﬁahh extension
1§drg;c€§2n Thé ZLrgQg éﬁgq%pggggésibh)réactlon can(%e performed
by a method similar 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), (XXXTV-a),
(XXXIV-b), (XXXVI) and (XXXVII) can be produced as a different
single isomer or a mixture of iscmers 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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R6: H, R7:-NH NH2], wherein each synbol is as defined
above. The «cyclization reaction can be perforned by a
nethod simlar to 5 the nethod of produci ng conpound
(XXV) from conpound (VII11). Conpound (XXXIl-a) can be
produced by subjecting conpound (XXXI) to a
degg{paxyl ation reaction. The decarboxyl ation

reaction can be performed by a method simlar,to the
met hod OF CHRRSIBEI KEKEO ouRdCTmeRYPd ayhenedim Rorodnd

( rock@HER PRI ob 82eHd11¢) hgﬁmaoguggeﬂh&%@(by can be

perform ng an al dol condensation of conp

( X3Pk BR PR LAY dahyde r6AckErE AR i %%XVH)

599!‘1@]&81'?{ et iy at heafQyembaoid PERRALk b @t 0oy &rBRARON NEhn be
(XXXI'[-b), and su gectl ng .t he conpound to a reduction

r eBEFfged Ire eflsBTHdATr BadtiCoRe By FddREPFHH-NI

r eaghphaCam) hehekeipert %ngdh@koaaﬁmmcg&oﬁp%ﬂaﬁronbmly

t he net hod of | produci ngr ound I)

coRPBLIR SERIAEUEPE (FO155m *Fﬁ P%‘Flf’eﬁ%ew%‘? ar%é‘t Bnés a
denjyaddercatepr esented by the fornula R4pCORAq may be
a conne, rcially avail abl e product, or can 20 also be
Hr 88R¥d according to a nethod known per se or a

rret hod amabo@ods(xNer etan b[eOﬂaaddudé@nbpumj(eXXth @jmpound
reac

m_is_1 can be_prod . cara
ob KERE b9 g oh TeAateoh Tarns pasbidihesdl PR Hrion
c ompactnicbn( X >edamples gf wheCsapmet( i(é@&ﬂﬂo)l saemls 1nclud1ng a
sub e {Zl the col guggcto a, de 1;ildrda
c‘ial n‘g} & Ael™ 58 % SI
18 rtm{)t urme (Uﬁ frcsmlmmgouﬂ'me{la[[kylameahodetaf:tpr@duamb
deh i tiQn_ca r,Ime h
S| %Xﬁqgc?&]} ngfcb %raﬁ‘i ?om& gaum n%]gogclgé(tl%dngk Sfjoduc:mg
(Xxvmmurai) (VE Do rwpo UAWHT (-xXVEyom Compoumd (XXXX| \& ajethod of
P éééc%n%e gﬁﬁ’&ﬂl%e%?i’x N4eRsi Ogh oBHSSBPQ!)at § method of
bani o tai ne a base treatment
aI @yp@tlmsqghgmmom dVaI?ésﬁ)erfrow ESBRP o (k) ( XXrghhod of
h r by
e R S R i
( XRUPgycizg ﬁpmﬁmwﬁ@'hmirewwpound (X-f), a method of

producing compound (VIII-i) from compound (X-j) and the like,

compound

and the reaction can be performed by a method similar to the
metheds 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
(XXXTT).

30 Compound (XXIX) can be produced by subjecting compound
(XXXV) to a series of reaction steps including a cyclizaticon
reaction. These reactions can be performed by a method similar
to the method of producing compound (XXVI) from compound
(XXXIT).

35 Compound (XXX) can be produced by subjecting compound
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Compound ( XXXV) can be produced by treating conmpound
(XXXI'1) with trinethylsilyl cyanide in the presence of
Lewis acid, and elimnating the resulting
trinmethylsilyloxy group s with an acid. The

i ntroduction of nitrile can be perfornmed by a nethod

Si Mkkav1t @ot Besélﬁ.tel'é;odfofeaﬂi’tﬁdudsf@sc Qnpudichg XXEygdlization

from conpoun oun erei

2 CEACHEPro drF%S?ﬁo S‘ﬁ% p(emﬂ‘fgdagnagc%%&oﬁigsmuar

tota kmoweteadben pﬁ‘hﬁbﬁl]&j(tcﬁ)ﬂ@b@ﬁti ixxve e afitdro eongdend

car(%gglﬁ)hal n extension reaction can be perforned by a
i'mlar to the nethod of produci ng conpound

6 XXVI | | -dympbuatn chneadnble (p(f)é\ﬂhbéd a)y sﬁlajeﬁtjlxﬁ;on:pmpmdm
an be roduce r,or a _is. .
I LCUFEED tPaBnTS 05, CCu by KRG CORp TN 3B YL ization

conpautibn ()@ﬁ@éé apaot ieonpannoe (PEXKbYd] Hyo agmethod similar
uction reactipon. The. redu [

perPor KB o8 RRHSH BT | & OB ety P gpmpgun

pr ddwBing. conmpound ( XXX) from conpound (XXl X),

co . I1-a) or conpound (XXVII1I-b). 20

1&0[1@%%%9 I1) can be produced by reacting conmpound

(XRvaPIw th a carboxylic acid, a salt thereof or a

reactive derivative thereof, isocyanate, or a

carbonating agent. The agylwati-en ,lEactl on, u&.eat*". mm\JL

reacti on and car bonat| onN‘r‘ c |on- cansubmkper @ by.;z

a method simlar to of 25 produci ngt:®

conpound (1) fromco und (@(XX) [ 0136] Conpoupds

(XXVI11-a), (XXVI1I-h), (XXX, V-a), (XXX V-b), o

(XXXVI) and (XXXVI1) jcan ‘b&. ’e soucell_as a diffes&hpew

single isomer or a mixturdiaf i soner S AP  éfiens !

rati o Ry a. 30¢nmet hod |si m It& %0 the method of %

|sqﬁf,§§{c| ngﬁ%mpggmd (I) XX>§1‘§7 O conpounds -

LV-a), (XXX v b) ,

\ and (XXXVII), acg au &d,mv\h)e\relnthe dpgmew\)l\
bond ni ety i s reduced caf¥:pe: proaHJcé’d sbyrluran rréi*hod
simlar to 3s the nethod o@ & ajon
noi ety of conpound ().

[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 beronic acid ester and a metal

catalyst. Examples of the halogenating agent include
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[0138] O conpound (XXXVI1), a conpound wherein R2 is

a hydrocarbon group optionally having substituent(s)

can be produced by an al kyl ation reaction of conpound

(XXXVI'l1) s wherein R2 is a hydrogen atom The

al kylation reaction can be performed by a method

Si phdsphokQs the et hegeoiniRk 864iCiHag ogenMikeyl | ghloride,
havi

wherein R2 is a hydrocarbon grou ti.onal | J .
suBRT IHEHE S ) SR c"i‘)“er&Gﬁdg’(}ﬁ P WFBs diAoRSTF Y ageht is
hydfa&gqgl %h omobqrﬁ b8 13%utCanpornd 00XVl ) prefebably about
pr oduce y subj ecting conpound l).to a seri
of Lr&dct t8nmet e FET| ﬁc‘?‘?}dioggcgm%%%i [ Z)Ia[l © ]é%l%(ieﬁeoﬁge
EXﬂf@éﬁ?o_an thdereseries @in beagérfmrmetieps tilrcbudsergreaot a
cyclizatjon reaction include net hod_of .pr cin .
coﬂ%%ﬁnwdE¥§PR%e5)°5r{hﬁﬁbaﬁFoh?éaﬁ%SOﬁﬂ%F?ﬁqu)?g%?%ﬁe%ﬁgac
of sﬁl?ll uafﬁlidngh% clgeourchiEVikteton denademregadufdé Periarmed
met ho oduci ng. co und, (M I]- LLLx :
f rBH}&%'I?FpEEEEEI%&-OCK) Hat %‘1 i1l g*nerbcrg u‘gklg%ér\égg%%'ndwmle
(VEhé -ﬁ?jlvf(ehonigofqnopadtid(}le)r,lyalmtlmm@florm edutleng
conpound (VL1I-f) from co nd - t.ho
i ORTET g Lenpatig (O PP IR osd Wistks, &F psheondit,
?ieEhmksﬁ arpmadicihygroonpomsd $atudateyl hydraceghpouincmides,
: a t.hod, of uci;ng. VL] - i) firom
bAoA 00 SPGBk,
perhbydmidicsy argmtiitodcsdsi liaprgenihacidet hieropnd the like
pr gguglﬁg(ehhgglvéﬁz gﬂg‘p&%@x%)%ﬁa@/% Illi)keCQQe b&éﬁeQQH?@.d While

by "subj ect1 ng conpoun ) to a series o
ipesbei vrRaStiepst itk Vadiing denepdling AT dhe Feagaiitoand solvent

These i 0 R, h ot .
T L e

compolinchy(-XXKe JreacghorComppanat YIRXILR) Jerer e YpPEd§eed00°Cr
g¥g§8?éﬁ%ﬁﬁgﬂoQ9%B°¥6 o (R Vkohers 8 bhese M ilbaagsi on

ps | ing a cyclization reaction. These . X
r eREEFRFRETC BN BRAeEoPARPWY 417t HHE sPRFIHS PPECTHe 2044
Jethod @fn iRy 8dHeh Y £QAPOsHEE (X Mg dric@BheoOUNtletal

XXXI'1). 35 Co
gu ﬁ&éely% Cg%%&(j%gdo](f X'g%((E) o(f‘fggnjk.)ce t%rr%gyg eegcikt)iy 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 of the M
26 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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84 (XXXVI) to a series of reaction steps including a
cyclization reaction. These reactions can be
performed by a nethod simlar to the nethod of
produci ng conmpound (XXVI) from conpound (XXXVI). s
Compound (I) can be produced by subjecting conpound

(X¥EVB10 i, apseri e»10bf r@agbuas 61-eNs lmﬁalnuenn@taal catalyst
cycl i zatjon reacti an. These reactions can

pePPOFRRF 6y S*¥Ethad 9P ITRT tho°% ﬁ@aﬁﬁf?fbsd Gfie reaction

?r QEUS T re®I OpeUcE (AXY) )fcfrr @mprmoumdan (;}@@M Yras tetream
Reaction 03

SUBCEP TR PR RV (GP0°hh R bl RITTEORREon 19
% WdvaiBaddoisly Aber fdriled Subitg taitso@neMt ieMt\WoReh&R feaction.
Pt S D SN ol IR e

W w3 clidrCiRGpakeedd, |f0rL£k@$p&@,~ssl&EnﬂstEﬁthﬂaﬁﬂaicbhéls,

W. BtheRrs?, aromatléI S))drgcar]:g nsy sa ura ed) 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 crganic beronic 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 alsc 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]
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00 RIIONI1I<™ x ' wwR tcN NR i NR/ NR NA %
substitution N;;V . ENE R G Y (FW(M O O R3,
PH2)M Al X., R3 PH20 1 i N R 9ut t)Btitution "A'l \N Rl

I N, M w-. R w-. Y (Fa) R" I4fl [0141] Conpound
(I-f) can be produced by reacting conpound (1) is

Wi t by fedjal ogenating agent to give conpound (I-a), then
subjecti'ng the conpound to a condensation reaction

usi Weeredmgantie Hovehi ts @& debinat ghave bwreahaftry gometimes

est g4 EE“%bBrQ%%é%ed Q§t55@§5hndE§§qp|%§ Qfsgﬂ%ethereof which

hal ogenati ng agent i nclude 85 phosphorus hal i de,
suct? mhfiadesd Hultbgereaqtiioonyter Hcopive, thegafopemaniriesed

t herg@foad (& he :Jsl genome cBﬁbQQ&{‘atahBQcé}g%t ugéd dsed
in an anDunt of about 1. 0 nmol, preferably about
1. oStyriganpeteped of m‘d}e @PmE@%mﬁdtm )RTEFGNpr PHEsNE 1on .-

the s reagt bafboune (ALAGEI P8 GHaFebEL DETS BLARNL M oLbR.
presenge of a  base. anpl es_of the ‘base”include

ofgdhi c2 PREESIEh AT 1§aP¥eeHi 3 Ehe |ike. This

rea@&lm nycadvwaniageasloyr pecf oramyl) Wd I@Qete.@&&l\éent
in a solvent inert to the reaction. t he

301 BEP T SHnoft (Goatr £ B larciry Ol Pt GedFoRE %ﬁ?@naé) the Brgferable.

r eags ixaf) pr@gq@ﬁgerggleexanple sol vents such as
alcohggf ethers aronatlc hydr ocar bons, saturated

hydf ocdtb&n8r % fiSgREeteRRnL §genat ed hydrocar bons,

ni tasles,t sel fxwdedasleaci d anhydrides, organic acids,
inorgani?ﬁa?ids water and the_like or a mxed,K .,

sol vent {Ref&6fYAFdPREI5RE af & PPePeriti%e® M7 IHrgsC, @
thetrsactleonepiamnvadi igs tthepeatidg ngnfoéhmlzeagepiefAidble.
soI¥§$% to be used, it is generally 10 min to 50 hr,

pre ?hy 30 min

HN
/
7 N \
or e

[0147]
It may have, on ring A, one or two substituents selected from

20 Ci.g alkyl and C;_¢ alkoxy-carbonyl. O0Of these, preferable
compounds are

© 2-(2-methyl-6, 7-dihydrocyclopenta[e] indazol-B (2H) -

ylidene)ethanamine (Reference Example 27),
2-{1,2~-dimethyl-6, 7T~dihydrocyclopentale]indazol-8 (2H) -

25 ylidene)ethanamine (Reference Example 28),
ethyl 8- (2-aminoethyl)-8, 9-dihydro-7H-
cyclopenta[clpyrazolo[l,5-a]lpyridine-l-carboxylate (Reference
Example 40),
2-(8B,9-dihydro-7H~cyclopenta[c]pyrazolo[l, 5~a]pyridin-9-

30 yl)ethanamine hydrochloride (Reference Example 41),
ethyl 9-(2-amincethyl)-2-methyl-8, 9-dihydro-7H-
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to 12 hr. The reaction tenperature is generally 0Cto
200C, preferably 10C to 100C. The condensation
reaction is perforned by reacting conpound (l-a) with
organi ¢ boronic acid 20 or organic boronic acid ester
in the presence of a netal catalyst. Exanples of the
Q?Gl@péHEEQEUEyfﬁ%dio@@dSIHKﬁ?&h@lnéuﬂuaﬁkﬁoﬁ¥ldiee$Ré¥erence
i nclude a conpound represented by the fornula R4r-M
whé#*erala42d -t he boron atompart of the organic
boronb Cnédyd -8 o0 0RG6 - b@rcgmep&@ﬁad[cq@yeazo@qawes
of the M 25 inciude dlhydro boran
4, £18Y51¢95ikt pihangmine _h arbﬁ%nﬂ’fﬂ‘?ﬂfe%ﬁ Fipgple 43)
|5| leehgneep(zefaﬁ\&ﬁ@éﬁmylé\szté\eam%ab dididaby st pal | adi um
conmpound is preferahle, The reaction is
per%f&.lﬁeenﬁ%{qlﬁ&rﬁ%oéﬁcé HPYIIGARE 1 18R 1*)2]5“& (gﬁ%efeme
basgahpet Uty ,i BEE D11 Bases hafs Crisalebs, asul tsheéhereof and
ik The 30 organic boronic acid or organic boronic
acit#edtks- is used in an amount of about 0.1 to 10
nolo1@eef erably about 0.8 to 2.0 nol, per 1 nol of

conpound t al atal i s use
Gonont ToF A TEr S0 snes T teeRbivE sERrEialy Bep e
0 Q&ﬁittﬁglcdmpﬂnhd e ahin®) aﬂ%bomﬁpaumuogy @) .a The
e.is 35 use amount of about 0,to %pbgoa
0

&FﬁBF%C]&ﬁogfoﬂprthgge graing m)¥ ube gro ect
Comﬂdtiﬂg @)rouy\hﬁneerarﬂayahsayauw s Pe@nsﬁabd:}@nligtry and

oxXygen, Fyus?j {19:{5 %@%; ea%%?@é cogn%guﬁgaccatn %Q ollJi§a1ned by

pre S &b perf orne in‘an 1nert
st rmmvmglc&heas:rat@mtgas;omp tasogene@@gyanﬁtemechla keaction.

Thi5, SAGLL O 1R S BHNART BESONALY L PO LA B NSO Bn be

sol'vent Tnért to the reaction.
notpegdetrined [ar ayretmd ddoas pengeasfehexappdet ithe method

proo%es%ci&beéolr @a@ilgg L6 S0LYSUS 15USHy A8 Ak Sis, 37 Ed.~

hers, aromatic drocarbons, saturated hydrocarbons,
am @‘é@odom%géﬁa@e@: Rpdescar Bbn¥utai tWileys Inkatseignce,

Mplfgg nd,4he,d hkg.to or a m xed sol vent thereof and
he Iﬁae gre pre%e?able. Wiile the reaction tine

varﬂﬁé9depend|ng on the reagent and solvent to be

used, itghs éHﬂf@#@%éﬁ&d% HiBmd 5 220t HE , a fRIremeh 8Nk dd compounds
mn to 100 hr he reaction tenperature is -10Ct

to
250G )pref¥RaHTy) e ke isg&ated sofopupyfied by, for example,

a conventional separation means such as extractien,

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

3v 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. 19, pp. 273-274 (edited

35 by the Chemical Society of Japan} and the like or a method
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An organic boronic acid or an organi c boronic acid

ester represented by the fornmula R4r-M nmay be a
commercially available one, or can al so be produced

by a nethod known per se, or a method anal ogous

thereto. 20 Compound (I-f) can al so be produced by
subinatbidigs tEREPOGNGiheleBy 4 GorrdSSéddEAgSPREd iilsbRBE can be
exchan e reac%lon knomn per se The reaction can b
caﬂbté‘ ngut , "Fot® SoFRprRd ‘69 Bhe? MEERBOt S PRRYPYIRg on
Shithel kkk@mﬂagakmﬂmQuémewnoExpﬁly retiat abofheMitSbI§ but
Cburse) vol s edite

em cal

Soéﬁé?yéd?l%ﬁﬂﬁﬁnfh%ﬁﬁ? ﬁE |$na$mps?3é§.ﬁ§tﬁga Bfita8§ous
T5h ergeat 1<ﬁo.np Dl Ntetse. @bogé melrlt-ibjed (J}ealc):laﬂildst(elpsj, ) wits®

du od simlar to the
or GRICTHG: BN (1. P 19 GFCEBRBbAG 2 PO a0 EoTR >
A cﬁmnnouactﬂumprasy&ﬁumbnbyeiéuiohoraﬂkgﬂath6ﬁ4ﬁ4adﬁio@C}Q)
\ N wher, each
def Iydrage Rgtvléjn Sraceiléincal} t é)r}{lgg'?rle Tl reaSCX%on J!educ%lon reactlon,
abbmebpatehhmmsesbamnmmmdr@#@@;onODrasubﬂultuhete£KQhamgech

Jos 1%%%@&{:1:?(1 c!og;dhggecg el%%& c?\]\isltl%pogrob%glov%ﬁ}t\gfnatlon of two or

orenen d,
andncaantb@raxs?ed Tétsesa rsatatratqmgcmtlm icarrbéd tdwe, for example,

CO'HE%QQJ. éettoh%hgrr‘r? 9 HQA’@E!EHe%”l%é]&éP%E’P%«H“%aS&u Koza

IS pre rogen atom dro
at o(rﬂelwsEpp@ﬂ@eabaé Clmuxary N[aQrs6) al ¥adls), 1&gt 1§ (adg-ed

al ‘Sls) )thlescrmnﬁfc%ﬁa@&&et oésaa?g%m)%d %‘élﬁk@' kyl) or

al koxy-carbonyl) 1s preferable. c, Cis
-ﬁreferabF%mP9N§dXdI)(9Qﬂ'bN i%@#ﬂtéﬂeﬁ%ﬂﬂRyrlfF@drhy 2 Kmown

Pr 6felhabl for Axalhpl €Y PhasEOPSiireRd eéncrénragaﬁor{ i Rg18ent
and ring C, a _1is tricycle represented by t

f ol S¥$WPAELITor FEPAtIenadr 8 gFhblagion, liquid Somversion,

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 conditicn 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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[0146] N~ N\ N or [0147] It may have, on ring A one
or two substituents selected from 20 Cl1_6 al kyl and
Cl _6 al koxy-carbonyl. O these, preferable conpounds
are 2-(2-methyl -6, 7-di hydrocycl opent a[ e] i ndazol - 8( 2H) -
yl i dene) et hanam ne (Reference Exanple 27),

2- ; y@ho Al8h Aee#0! a8(¢H)
2 %F?gg%ﬁ?ﬁ%ﬁgrﬁnngo%eﬁ%eﬁéegséxr%rr%% 28), a §| tion

9- (°Z- ghp%qy&ptfl@ 9Ledighyd"i‘ gomgound obtained By sub]ectlng
cy%ﬁa@niﬁ[&}[@w@a ohq[ %OSaﬁ]@s&lsahaﬁdn@a; bgratlyateion,

Ref
( ?Pseer ge’ggrEVH’Féﬂ?PP%lSBenf%‘ﬁ?]tﬁﬂa%cHX&ri ¢ S-HAPPLRET B
95 ﬁQn&kﬁ&EM&BﬂhﬁﬁaMf Oﬁé'itlﬁl'iyd@ofﬁ&fr@'laﬁ@@a Fxanmpl e

g - am noet hyl th%‘? -dlh%jgro 7H

88 PéffEPEab%Yﬂt“ﬁ-'[t Yhyr ol BE”ia YHOFYPE HRHETE OB AR BT e
gR(QgLﬁwtﬁﬁﬁ?n,gégﬁg}ﬁ ag%bmgound olbtaln?d by] subjectllnglhydroxy

-(2-nme - | ro cyclo c] pyrazo -
a] pyr iCBF‘H G| ot E%ﬁ}naﬁét%‘ifyo%c%mff%& ée?ﬂé‘fsé’?ﬁ‘%éy?am“
Examberddion (5 chyﬁ compound obtained by subjecting hydroxy
’c?y&%ﬁ@ﬁ?%‘frt‘{] by aE%IadT fcgg%?ﬁ?roundu H%“i‘lté’é’}%%&‘? at e
( Refrepancgl athoanppevadidylaopon C aucyiagtdtient ofumarylation,
th f lts th f d 148 |
t nd BR8P ahEHt SHBRL T QepRB T SaeT SRS GREr K @
st aardrrlpngndoxmmanddha;s amjaotlm;arcbwhy:sy hydcomgowrd dI) to an
h

et i o;}rl nlcat:L%r ROUR: 5 o%ﬁ:ﬁogr géjgjsl (91%0%5812 gkgga%.qlegyb?

protecting group genera fie "pept |
mhe:‘mtstepylm ccarbhey | ik e:ompnumchl ) cag ean tefibybbgsotrification,

ZB%%%QQ 8@&8%189{%%1{‘6%&@% )?’ré ac?‘i"’é%r&'ﬁcg{ £Cting

S necessary a t'er t Intro ctlon
anoﬂnrn@rlrbyéammomehhsb gatere€itatg ogr onp loyd osgmethyl

esterification, ethoxycarbonyloxyethyl esterification,
phthalidyl esterification, (5-methyl-Z-oxo-1,3-dioxclen-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 IYRKUHIN 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,
sterecisomer, 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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perfornmed by a nmethod known per se, for exanple, the
nmet hod described in "Protective Goups in Organic
Synt hesis, 3zd Ed." (Theodora W Greene, Peter G M
Wits, Wley-Interscience, 20 1999) and the |iKke.

[0149] The configuration isoners of the aforenentioned

COBROYRLS: bl k) synd XXX ddari2Bzbe djlratech dins (o.g.,

purified by, for exarrp , a conventional separation
e SABCRREIF tA8n exiq lyent oftEstigRy y&lapj shxqmuptography,

di sbikiatd100 za 0 RLOTRARMKeANdop e d1i k8so1WWN@R methods
i soneri zation occurs, whereby a_ pure conpound can be
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BRYiRet e RIRHERL REL Y Reat {kg, 11&65 dagtedley $i ke tUrRAEI b&ANse.
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cat al ystCoBRERSi FHadPyt Porf &ry%a%'t SNy PR | & SEapLe yerystal

andniherydded ACLOIMNGre CeldiipEBEEQUin deBEEUREC T) nof the
Shin Ji kken Kagaku Koza (New Experinental A  Chem st

CoBF§8FIE Vigiveniyon ppcrfstflfsgafe etﬂﬁ FEABeT Iy Céﬁ%"rﬁlc%zatlon
S(é)‘a?bebydﬂfg J;apaﬂystamllikgﬂlcfagalégod{@zwaulo(wﬁlejgéﬁa@e in

peri nment ry t vol . , .
Bra oy CRECEET G5 BYVURE CRERTEES Moot JIRTEsapERy) oF 2
andlohheoivdte Qe. G. ,neiohedyd&eaaabog,ou&thhef edtd,ch are
wher e a corr.espondi ng Pgrertj %F‘ can_ be tg a| ned
V\hieI“SO %woe&qan YMEEEY, Th &fe %o%erse&‘épé%‘a‘?‘h
t he ki nda aforbbend ubgieil tdenith pat isotapet He. g sorfay 3H e, 35,
i tsslf_but $Qe 2 1 % uretereof reenco a
t he grae%%n lll %\e/en |o% e above-nentT o ndsst%‘i OP the
regceEont sirgpstisher e deS| red, conpound (I) can be
pr glifg’s by a known hydrol ysis, deprotection,

3I atron reaction, alkylation reaction,

hydr ogenegniromnde 6Tt icdn thexpsenonireadticonsheweddghi ehfinity
re [ b agti -
Lok fouacdhopl ] B CRSLAN S J3g8btor) . since
i ngopbdwed | 4)orchy & eomplatariisnagénisto bes mhwsdological

Joh%%%ltlme%ﬁcﬁIe%ctuleq%ﬁ&ﬂ{] r%%eﬁésf I &Fiquty S04 the like,

exanpl e, accord e method descri bed in Shin
Ji |elens KJa@'{aRt@XF(@t%Y (eNEw BpEre FentaltyGhehieryg toxicity,

CoufesBlic V@ﬁca.%? Q’%r@éué@ﬂ}et %@}u@i/t)t h%a@ﬂf@ﬂ&@clt drug

Soci ety of Japan Conpound él can e
i sdPAeEyCHRR, pGFF?*Qﬂﬂeﬁychbkﬁﬁﬁhthe like), and is superior in

the stability and in vivo kinetics (absorption, distribution,
25 metabolism, excretion and the iike), 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 like), extrinsic sieep discrders, circadian rhythm disorders
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nmeans, for exanple, phase transfer, concentration,

sol vent extraction, fractional distillation, liquid
conversion, «crystallization, recrystallization,
chromat ography and the 1like. 20 [0150] Wen conpound
(1) is obtained as a free conpound, it can be

Con(‘(iergt edtirﬁg%oﬁed%r{g%d ?ﬁhﬁon@/ (%egeiﬂﬂd gﬂ?f\@ Wk §§eep
or nodi fi cation thereo conversely, when conpound
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fr eqydebme oracﬁéne@@tmrepd e8hiedSakbmdy rRnlBh Nesh KRQWE,-

per se or nodi fi cation thereof. Cbnpound (1) may be
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GOngxyHed avbd G tihS i 60aMANt 8d $0,8QRPAYESkdelds) (Md N @hronic
reaction due to an enzyne, gastric acid, etc, under 30

t hé’WgFBﬂb‘“glpé%Fﬂoﬁ%’ﬁdﬂllSSﬂS?n Alzdefret iy S 88F5e 1 hat
| S, Parki6OPRMING sWhEEN dese80BYRIdAd rt QefR@Y N1 JophYenia,

oxi dation, reduction, hydrolysis, etc. accordj to
an Cgeer‘;‘?r’rélo%' éé‘u’fbﬁﬁhd“e%ﬁrs&ﬁh SINSORDL? LR 52 Jcﬂ'nlig‘.?dund
(1 )neb.bd:ohl}éf@lézﬁ)éné‘thﬁeg&ﬁsleéi@@ t(ﬁ g gaskhile &@m@n‘c.@é c. Adl%%eﬁner’ s

rug of compound, . may be_a co ai. ped by
o P i R et N S M X
al k&;tt_l}&:ttlrephlfﬂrla!tbQSPWl)érahi].@n (H165) Q. Hult iGRAPAUAHisease,
bt 8l e by S CoLEOG ATLR0 1 SRTROUNL L) ' Ref ana ene
penliydeam' p@pcardwxenyb’aict Giiseases (e g., depression, anxiety,

I 3-di,axal en
?ﬁﬁl¥§xy%%ﬁ 5%%5Fa??%ﬁ1rafm?Fa% ﬁr%ﬁﬁﬂrdgloﬁPTSD)'
pyrs&ﬂao@yﬂnmﬁlqﬂcabinmh thuabp@iQDQ@nehhyﬁnﬁ|lmheanchemory
ter&lsot}ld%}.(g fé %ﬂ Sér%.]?e d%mgrqg_:poun bé nnl%CEv y'mpairment
ation,

subjecting I'n conp acyla
al kiMat |,onmm@spherchldm) . oxsct!n@mat:l mnt(r@lgnerwaa disorders

conpgénd 891!&5{%'%‘1 19¥a§é‘311 FuCt !:Q%ﬂ}lé‘ir R&No Akl COFRURena

to an acet ati1on, i toyl ati on
prois’ahWEan gfevma:lﬂn@trwens mmnymmnmﬁe g., head

%Pn@gédnét|§$hnalaEaF fﬁ) , whiplash 1n3ury and the like)},

nethylan1noneth onyl ation, etc conpound
obt\aﬂ%ﬁ?@daﬁyd@mtéét |(ﬁggﬂamﬁéﬁy-infaé§ﬁp@@wtéa) Bosggnger’s

est@fddaseahh@n el 180 fatd-0Reke(d.q. , abeTP AL OB Al I8 ry

by 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 tumcr, prostate cancer, urinary
bladder cancer, vulvar cancer, uterus cancer, cancer of
uterine cervix, cancer of uterine body, uterine sarccma,

35 chorionic disease, vaginal cancer, ovary cancer, ovarian germ
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15 subjecting carboxy in conpound (1) to an et hyl
esterification, phenyl esterification, carboxynethyl
esterification, dinmethylam nomethyl esterification,
pi val oyl oxynmet hyl esterification,

et hoxycar bonyl oxyet hyl esterification, phthalidyl

est geif i GAlIrONsk{:P- 5333@%"3a£9§ﬁaﬁt3mgiéH9Haenmﬁcgghs fungoides,

yl ) et hyl esterification, cyclohexyloxycarbonylet hyl
est BRFI} calilorimata refhytiargat?eirmeet 8a}ignsgtt hemphoma,

| i kgoddnaf dléébes%e 69iRMRdSaa e aPEQscRE, f KO iple

conpound (I a met hod ~known per se. A prodrug for
conPBEHI" 18 sBChke M@lﬁﬁi’fcﬂfi: iL§ubemidyn FEF PR

i |t ﬁysmmuadlédﬁenuadeac&aohyﬁpmﬂgﬂ gabhk&endi thednic
such as those described in | YAKUH N no KAIHATSU

( Dev@Rfteft LowtemBiar Adtkutli €5ts)lewsspiay qI3e8ign of
|vb| fﬁ(jéli@&)o.llﬁerétﬁ&elaSsee{éﬂ REKAWW SHOTENIoc 1025 Himo 80

E %%ﬁhas i soners such as optical isoner,
ste é%*? ﬁSth OM3nal ¢4 TYRER TSI Brraf P MYOSBREP 3N

t heunkhdig pallyarﬁmlfﬁraa&di thxt L11eS ,ahgpernaassath, n

gg?ﬁggggﬁ§%%ﬁ¥?£%§#e?égg? g%ﬁﬁgggpa}%ﬁéﬁégﬁ?ahegﬁtlc

raceompridatiahso(@RLQ nﬁassedlé&etmnapmqundnébéua' hesgopathy,

i soner.s .can_be obt ned end roducts b
a syn? %ﬁﬁcsne hro éﬂhy an ?IO )réﬁgﬁgrf%} ycerléemléy
con¢hy@e&ﬂup¢uemiam,venpesmﬁnsatho¢mran1bunny disease [e.qg.,

chr Qgglig qgregglﬁ%?lac %g_six.%é%slsl .z tl On ang:d | onaqf%tr):tlon, angina

opt i Ion me rac
necpystetis andi o L;heialcenﬂbmah anﬂyiedy,sarterloscler051s,

di ag&@éﬁoag&eg@ég@%gﬁaggtéﬁepﬂchksad UL S0 | K80 W pary

per se be a crystal ; and b
si ngrectrdiseabe andispydenl enigxt Ulemirane Bnoonpasses and the

' n ?g@)ou% t(ab%ozcbgsfsbere ci%%z @Evé r‘a\ﬁ%ﬁ%bgpoenqaﬁaﬂé Sdlseases,

e produced by crysta ation according
cr y§PaW3|Szla>Pv otl o dshearnmheper rsidabie *@mﬁdo@madmrae and

%ytf*}@ Plk%()lc!tﬁtk?e (rr%nglon&ydr af eacﬁl%ﬂ.)morlta lS effective for
non-sol vate (e.g., non-hydrate etc.), both whi ¢

ar e IMBHRYIFGH QE&PﬂrnC@@ﬁiﬁ&ﬁﬁjePP§HQﬁmQWﬁe b¥%ﬁﬁﬂﬁilzat10m,
i nvepkion. oﬁrsgm%ﬁ bahshad e vot (@R .| SR et Jon and the

2H, 3H 14C
like}.
[0153]

25 Cocmpound (I) [sometimes to be abbreviated as “the
compound of the present invention”] can be safely administered
orally or parenterally (e.qg., subcutaneocus, 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-ccated 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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1251 and the like) is also enconpassed in conpound (1)

of the is present invention. [0152] Conpound (1) of

the present invention show high affinity for

mel atonin receptors (MI1l receptor, MI2 receptor).

Since conmpound (l) acts as a nel atoni n agoni st, has
phy@ﬂebt@pycakaZtyeﬁﬂsumtégfﬁtxchhammhurebaaznylalﬁeﬁﬁﬁﬁfatlng

af figlh b V. A0t |i ke, shows lowtoxicity (e.qg.,
acute tOXICIP 8hron|c toxicity, genetic toxicity,

repl8dbeli ve tOXICIty, cardiotoxicity, drug
i nteracti ity and the |Like i s
@phgﬁéa%s&tlg)%?{%%f %caePtalg” & §2kF E'e]i garlous organic

superi or
(ab§ér£n¢nﬁﬁnld|@anﬂlbmtsubﬁtahﬁeae¢aﬂndnt$nma}ﬂ@chebdc&b

and , S L a r eutlcal
progﬁg§%}%§§§%oTﬁﬁfI??}g égéqusagg%% 5§%n1 T SHoM & spitable
manfiPentse of. addiniges sath asapstipientabbibricaat, bihﬁ}x and

bovlﬂﬂ@ln@&%ﬁﬂt M%@Xﬁd;ﬁ%%gagggoﬁﬁge | ke}?v]:e IF? gofublllzlng

as a composition Wt I'Ag a
mel 889HEn Sstepepding, agenparisotoharity, aaenejammwen and

H§C§6égﬁld%ggaéé%'fOQngl&ﬁgh geﬂgfgtf%is %H(H%Q¥ necess&ry,

or therapeutic drug | sease | ‘uenceé
by REPWBHPRaL %retsﬁéva’éﬁ‘é?eagétp@s]s:\lbllym agdnnenceﬁoramt

WE|Qﬂé&ﬂéﬁlﬂgféﬁed¥xaHHéé&béﬂteeQeéufﬂ%rgg%ﬁt[é%dgt e llk can be
intrinsic sleep di sorders (e. 9., psychophysi ol o

i nsBT £PRAAPEHES3S-1i ke), extrinsic sleep dlsorders,
cirpam&gylrhythn1disorders 92 (e.g., tine-zone change
ndr one et | ag),, .shift work sl eep disorder,

't r egul af\ sFRR PR R Hart tTornexamley cdagtassp phazese, D-

ynmmm,oladymd sbeeft plAs e SHAN OEe AL 24s410Un
slquagﬁpke syndrone _and the |like), parasomi as, sle p

di s9 US o BE0G At BE QAN FRe ehiksl ceR B peRtéoned. As the

di sbulgkeircange. fpr, e&hﬁﬁﬂ&(Zma@béiidmC@k¥§r£%H M2R&EYum stearate,
i se Par ki nson' s di sease,

di s er
cerg cdvé:?%é?%éra Sﬁijrﬁ? &" SEWT' Zdter EAR e mgBpienad-onAs the
mxbm@emeﬂonsm)nplenmrtalm tRe1hld], sucrose, D-

N Seesis dleiio, ARkl i eCase,
C}emquugygtegkﬁmﬁbhdle&&iuapseamyﬂbWQﬂblﬁyﬂﬁ@ﬂeﬂaﬁe, starch,
api fscoranet Tt ge bR R R PR el erosi s (v
andcatipgxymethylcellulose and the like can be mentioned. As the
25 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 glycel, macrogol, sesame oil,
30 corn oil, olive oil and the like can be mentioned. As the
solubilizing agents, for example, polyethylene glycol,
propylene glycol, D-mannitol, benzyl benzcate, ethanocl,
trisaminomethane, cholesterol, triethanolamine, sodium
carbonate, sodium citrate and the like can be mentioned. As

35 the suspending agent, for example, surfactants such as
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i ke), psychoneurotic diseases (e.g., depression,
anxi ety, bipolar disorder, posttraumatic stress

di sorder (PTSD), 1s seasonal nelancholi a,

schi zophrenia and the like), nenory disorders (e.g.,
senile denmentia, mld cognitive inpairnment (M),

an@@éﬁf&l@@@eﬁﬁﬁ%&lbﬁfﬁe,|§8@Hﬁﬁ11édigﬂté@dfd@%rVﬁauryl
di sorders (e.g., .cerebral infarction, cere

heRBHIIREGRL OB/ n LegEHLN/ aREP FHE T RE) S Garge apenzethoniun
NEENDIIS dBY S§ By d Mfl Uhynd R eBratbeathd20hé rbkm, f6Pididple,

cord. injury, whiplash injury and th vascul ar
deﬁ%‘?ﬁqpéueécgp“’lyl‘?ﬁﬁls‘i‘# AP CPOHEHEY |%\icog *lewanger’ s

di seppa gyt hel ildoke) , saneeta fgmethy Bl 1hUo®s,,

r gltflg%rég.llgﬂ%se,t L%%T%gwg on 1’10% Sﬁg@' nggg’%:‘cl'grl’cellulose,

I ahy@@ﬁ@praﬁpx:@emucaa@eartcnf the % t.okguen bhymarmoned. As
me ot hel i aI t yunor , east canceJH ng}r}g cance

r .

i e S TR g ofng - BaRREeL
gasbdiien chdnectde, @lgpbagieaD-nancirc] dudddérallikancer be
colorectal C colon cancer . ectal canger liver

1R afiRfe ”ﬁgpatap{o]@s’cghéullj%%erc et nove. FLp’ancrféfg i AL 88er |
papnoaatate emd@tcartienecawmra,teSOc:tnﬂatar yt¢r.a@mdc'ahnEe:e1rlke can
gajlurinary gl aﬁigelEhé:%%%%Bm&’ e fc?:_f‘%% i‘éd%%%z 1
cancer, renal péelvic cancer ureFefa cancer, &
cehlcdaricend tlstliket caproe peobieted.cahrcdhe mqemytlve,

b' %Qgeéx %ﬁ;‘l%er %{;zch\’o@gbgé‘%aet;es,“Eﬁw%tﬁﬁgﬁgi 19 " alcohol,

uteri ncer of uterine e
18 apb@mi:hm athehdlondehvimeass icvaxdidn alsoelam @Pldo%dr yehe

Ca?ﬁﬁé’ca%v%@ ALLGR . 93 Lehl MMy asKidYy %@@ﬁ@r for example,

I gnant nel anoma, mnycosis tungoi des, Dbasal
t uspifitsof Bstedsie asadcmocnahegﬂammdl yhrmrieﬁﬁa, Can be
I—bﬁ{ggt[]or%ddl sease, osteonyel odyspl asia syndrone,
multiple nyeloma, |eukem a, acute nyel ocytic
| eREPFL, chronic s nyelocytic |eukenia, acute

dymphat iy ih@UKEEN RseCHE UL cohpSRaIECLhe WhiBbar Atkdntion
T cell leukem_ a, chronic nyeloproljferative disease,

paﬁ'éFé%?t idePeRabRY i9e theinpDIect | BF RIEIRT ST PPon,

| eLeRYVRSAHGeNBA f&@hdaﬂa%aﬂaand q&kﬂ@wpa&rtwawﬂy
cancer and the like) perinsulinema, |o net aggi

sy hdmbrRa 5B€s?¥%}“9(18be§?¥ ﬁraldi':‘%’b‘éile%raEPr%fbé:ﬂ
coppti&mld Fas {8 GreathabetdfC ihebrviiepatibyis dibabetd 001 to

25eg£88€1r“hg/kg body weight, preferably about 0.005 to about 2
mg/kg body weight, more preferably about 0.01 to about 1 mg/kg
body weight, as the compound cf the present invention, which
is the active ingredient. The dose is desirably administered
about 1 to 3 times a day according tec 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, it can be used in

96




di abeti c nephropathy and the |ike),
hypertriglyceridema (hyperlipidema), hypertension,
circulatory disease [e.g., ischem c cardiac diseases
(e.g., nyocardial infarction, angina is pectoris and
the |like), cerebral apoplexy, arteriosclerosis,
ar@@ﬂo@riﬁeétcﬁﬂ?shstﬁért aiith%raama&a@tildaKShgermw a
urj nar tract disease qr disorder (e.g., suri a,
s cE i BRGS Al e Fb et 5ot gics cLbsete.
repr oduahi viee aﬂa:dlbeuﬁ@,ermdeembneecdhseaﬁﬁ&,he eomyaiirsi ep, the
glaucorrg,.heaq[él irritabl e bowel ndrone nd(gg
t A" F%e ¢ahth Oﬁeﬂf‘f%rf‘e&m?ﬁmatcf‘d’utt F‘B }% tpgerred to as
Efffﬁﬁidbabiﬁﬁtldnﬂﬁyﬂﬂﬁegﬂkaélpﬁbsahmgmmienﬂion”.
enﬂﬁgf%nent, tranquilization, stress or regulation of
4Ton (e.g., contraception and the |I|ike). [0153]
25 Corrpaenslucﬁﬂ )consomttdmesirtig, bivrakbaeyiat ediee;s 1rtdmeing
ound ,of th esent |n ention']..can be saf
2‘? LJCtére‘é‘i g;rAgF*l 5 B hAr & e%?eréjl"%cm? St sld
submmnxﬂméams edte@pbtah, fillechakpan, mitayenows triazolam,
Phal A dEske el oot gy U82eB Yopiione,
phassm@llogecaddlgvleemac@éppabme ig@ipilen, azberadng ¢te- a
n h t i '
R A e P S
(i pednisegisughichephyednhntiakl et rafodone c odaxeginaptat, and the
anfitdE LhfdepRALREs BNV £1ubARTHE S oddi Gl fhe,
emul si'on, suspension, Injection, suppository,
1%u3@¥9ﬂﬁ§§nﬁel%ﬁﬂ%@fesl@ﬁna@&ﬁaﬁ@@ﬁﬂeﬁergbOX%ﬁH@Phn@{ﬁﬂazaplner
tagﬁfﬁramﬁhgrﬁ%&ﬂ%ﬁﬂh@rfﬁé: huloggkﬂﬂeasggéltél %kgﬂ
di sintegrating tablet, orally d|3|ntegrat|n fil1m and
th@l#@%stpﬂq»squsﬂahaﬁt@aéol Bt cartigta gbfe- 9.,

Caglpel D1 aMAlhAt 2B 8RN 1 o8a P zddRh BANI & GREER Eletizolam,
subst ances conventlonally used as preparation

et B ORTE Z6B#Hh d OFBAEPBHe §LCFbr tés@gﬁﬁ%tl% @geaby for

2B S mRl’ 308l ddakes (SULH aBoextdfie@Bte 1dMbh £4HE ,such as
bi nder and dj si nt egrant for SO|Id pre&ﬁ;atlons

sofieRsReZid o) THHAStE b“efaéé‘ pntiydnen JF PRpRsFeht 8TC- 7
| S6eHGIlt YuR@eth, abtidiorandud s500k8b&bragentmdiine,

ligiﬁéLégil grégé gnggegggjfggeggnggggiggrgéogression such as
Alzhemed etc., and the like), antiparkinson agents (e.g., L-

25 DOPA, deprenyl, carbidopa+levodopa, pergolide, ropinirole,
cabergoline, pramipexole, entacaprone, lazabemide etc.),
therapeutic agents for amyotrophic lateral sclercsis (e.g.,
riluzole, mecasermin, gabapentin, etc.), neurotrophic factors,
therapeutic agents for schizophrenia (e.g., olanzapine,

3¢ risperidone, gquetiapine, iloperidone, etc.), hypolipidemic
agents (e.g., simvastatin, fluvastatin, pravastatin,
atorvastatin, etc.), antihypertensive agents (e.g., captopril,
delapril, enalapril, nifedipine, nicardipine, amlodipine,
alprenolol, propranoleol, metoprolol, lcsartan, valsartan,

35 candesartan, etc.), therapeutic agents for diabetes {(e.g.,
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conventional preservative, antioxidizing agent,
colorant, sweetening agent, adsorbent, wetting agent
and the |like can be used appropriately. [0155] 15 As
the excipient, for exanple, |actose, sucrose, D

manni tol, starch, cornstarch, crystalline cellul ose,

i 9PiogfﬂﬂsigﬁgU5r6§15h9£§zéﬁa d ?begﬂyﬁ l?f%%éﬁ%ﬂamfﬂe,

i oned Fubri cant exa magnesi um
st eBRERE 17ddPci tAaldbeas atete- Jta@retlpé@rtpwaaage@rcsl 9.,

andti BeogildiBe & 2@ 1 AENGF ARG se ASaitie 120 Pindekini L,
exanpl e, crystalline cellul ose, sucrose, D mannitol,

dexPRPHEISPHF x5S Fobl [icose, antionidizing agents (c.g.,

hy di oxyiraRy haed hwlseg kb i Qaﬁﬁd p@éaéep@xk%dl@ hdoae,
starch, sucrose, gelatin, i/ | ul ose, sodi um
i

car BBRSIRNERPFRSIS @Cdde %ﬁﬁfpthﬁéo I@Etccén B ARG bRett.s

As tbheopterdilsi ategakt aci@r é%&ﬁﬁp|§exsﬁéyﬁbhes (e.g., estrogen,
car boxynet hyl cel | ul osejC cal ci um
car Bd h§FEE?F PlosBEC Do SRt et 8T8 t By ianAPt s ok 1

car bﬁamhwhestwtﬁﬁethaiw oy REaeehd Ulage)and the
t he sol vent, for exanpl e,

like can Qn
it BP SRt RS SO AERIGN, 23T [ Ene: gl YeBrethacin,
raﬁnbgm}quﬁesamﬁisbha%sﬁoﬁala; |<illdlb:f¥ﬁe_1<9| InapRgxédle

i ke.can be meption t solubilizin ent.s
XSS, TERL ongth L0 0L UL g RIS, o,
D—nahﬂlﬁAﬂcgrbErE%H01beﬂZaEﬂdn metkhﬂmﬂsm 1mprov1ng agents (e.g.,
tri than%ﬁnﬂ& g gwat?a%LF%Egn %g%g%onvquants

car ona sobll um it
nent e cmed catigaBEe gphees U@?ﬁﬂ@fr@ﬂngaﬁgﬁnbloﬁﬁemﬂﬁpi@abatrln,

surf uc stearyl triethanol an ne odi um
I aur%ﬁét?&% gtéé,é]ﬂbgg’ﬁ??n’arﬁet%o%r%%l o ACE2°TES f:ﬁlgy
benzatkvzicdm il tor itHeredr et hbai lmqe chh dréd deptioned.

gl yeg{sdy nonostearate, and the like; for exanple,

hydrophi'l i c pol ymers such as pol yvinyl al cohol, s
pol yvi ny Byy epmpbirdone the orimpenodr boxprephsd el Lovestsion and a

opt Béﬁh&ﬁh‘t%@s&nu 1Y gr 9y, g;'}yéffééé“sﬁéﬁ

hydr oxyet hyl cel ose, r oxypr opyl cel Tl ose etc.
and {theths; réeS%aqﬂanbéenfemquﬁeas paparkd tectiogileity

agesdmi ik s%mlo% t 86 USORunB SPHH! gl UoL
chl ori del g %/cerol D- manni {ugl and thg e?{rg:déan %telon or @
concomitan 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 of the present invention,
{5) a synergistic effect can be afforded by a combined use of

the compound of the present invention and a concomitant drug,

and the like, can be achieved.

35 [0160]
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io nmentioned. As the buffer, for exanple, buffer such
as phosphate, acetate, carbonate, citrate etc., and
the like can be nentioned. As the soothing agent for
exanpl e, benzyl alcohol and the |ike can be
mentioned. As the preservative, for exanple,

p- hydr OXY&b@BMaQSLonCQé&ftOBlﬁt a0 loreBeAz YinheobP has 16w
pheng%M%J al cohol , deh droacetlc acid, sorbic acid and

t het t@ana¥Q3§ﬂ§nF§ r REetFRreHPfl 0%t RS REESNt

f or igxabe, andW df ithe, a]:ﬁﬁfégfnbhﬂlc&féldd coRcdriiGepiednlg aad be
the |ike can be nentioned. [0156 20 Wi l.e the dose

of ?%Edcoﬁ‘ﬁﬁﬂwr@f tPhd Iﬁt@?gntm? ERET BF WD 8
de pehghina@o08gi &l 1SUBReedt 2l cadat milest kat gDre pharmaceutlcal

adm ni stration route and t nd.i s not
Pt oRs, [ihead iR A fr-coated cabler,
adl’rfﬂlrﬁ}{doatbﬂntdkﬂ_eadul f:owcﬁﬁ'tsl egtsndles, thapduleat rrmﬂutxibns,
it is about 0.001 to.25 about d g d
o SR Yot b SurSabat: (06681 anoirosi (kiR Bikfpine
melgaleasﬁopeepﬁfﬁumbablyezﬁaouEuﬁuiﬁbdam abloldt 1mﬂgf¢@ppsule
bod i gh s the ¢ 0 rese i nven
%E‘\:AB) ] ?ﬁ%gacst ’ \%a?ggr edit ?gr#ﬁn%dggbfets' Drai a%I y

0se 15 ’'desi
adnﬂnssttagedtlmj)cﬂlﬂmk dmd 3hte| ke a wii:aszhawoﬂm agfely
t he t 0T content of oun

or o2k e o 1 OF hEftegSoct [ ARTRoy Hyrphifous,

( phaepaedut reatalconpbsavérons” aﬁlslnmatl@mokttco) 100
mﬁ@%ﬁ{6fhe whol e conposition. [0157] Wen the conpound

f e present invention is applied to 35 each of the
above- medtsi phednaticdeases!ly acecaptdid eusedrigrg@sable for the

appFQQ&d&E%nCQ E'oﬂBu‘MEJ?m aE&?E RCEHL &%seﬁgemv&{tlon,

reat ment net general I'y enployed for
di s¥askouy geropeiq <54r1 éWP?@anla: @éﬁmqre@uaééa@ﬁeq lgenventionally

CONMREEAd; 0 rEB@ratFlro%SﬁQEeh%\i%nEé:@ MR t 8o ERC O &kampie,
drug is referred to as 5 "the conbi nati on agent of the

pr e§BhEah ey epprRts of Fé‘iBfB‘]V"-‘RS SeER S SHE O Int LBPERFant.
.01 pex@dpl0d 8l eBRRAHE At sRUCA SR ratiodd)BArsySiRMt,

sl eep_i nduci ng agent such as
sclubilizing adgent, suspending agent, isotonicity agent,
buffer and scothing agent for liquid preparations, and where
necessary, conventional preservative, antioxidizing agent,
coclorant, 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 compcund of the
present invention and the concomitant drug is not restricted,

30 and the compound of the present invention or a pharmaceutical
composition thereof and the concomitant drug or a
pharmaceutical composition therecf can be administered to an
administration subject simultanecusly, 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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broti zol am estazolam flurazepam nitrazepam
triazolam io flunitrazepam | ornetazepam

ril mzaf one, quazepam zopiclone, eszopiclone,
zol pi dem zal epl on, indiplon, gabaxadol etc.;
non- GABA system sl eep i nduci ng agent such as

ephbyﬁéﬁyﬂaﬂelyFHéIé%E@Sfdében@hﬁ&&ﬂh%ﬂﬁaamiﬁist&éaﬂﬂdQ%ﬁject
doxepi n, etc. nd the |ike), antidepressants éehg(

fIE%&%ﬁ%§%§atéﬁ?t49¥tPnedl?E?56ar69%H%W%§1°QéﬁF5F5

nef azodpie adhehpxatdtien fbdd @zaah@a:ompbnh@rcﬁrntne present
hydr ochl ori de, dul oxeti ng, eSC|tan

m FREFFS6nEn do¥e SPACOTBEANF, S50 | nRPet JREgEHLerLY

§ ergstricledl azed am lbrmeﬁaﬁt ot tordkazepdindecf the
di azepam .etizolam flutoprazepam |oraze

m etc.),.
t hBF&pRith i1@VEGEMTS 3P8r 0 RPZRBI TS S5 s §°{“’8.”¢e:3, o
chabihnesdtehasen i NBkbhp0sss ocgushcaadmdabepesiibn mode include
riﬁg %%ﬁ% gal ant ham ne, zanapezil etc.; cerebra
fu ¥tf¢at ors such as idebenone, memanti ne,
VimpDC&ﬂijisetﬁtlonagénﬁSSfﬂ@leSﬂﬁéﬁéﬁHﬂlbg fisteghedshpn
tlparkln on

1 f ane USE et G a&gl m oun _E
5 Sﬁ?g ?élﬁ { rgﬁ $hPbi gEp&FEEYBHopa,
peﬂgmémt&nn anplthawdoepomxtﬂmargmhg;uﬂZ)psammeanabes

ent.aca ne, .l az ther peuti c nLs
any%?%%%é%ratﬁd?eﬁgl erOSIS Fre%Fra 1onF of’%%% E mgéﬂhd of
netaseprasentg abmioﬂnancéttme) cone@mmam@pﬂmg,f arbttoh shave

t h%gggeégr#a‘?caggfftﬁrofdgg: §C foZ %Bgr gg}ﬁea a(ﬂﬁl fstrat_tan route,

ol anzapi i'sper| one guetr apli ne, operi
.t d3), a¢mqmysmpatknn of a@ﬂuﬂxﬁdéeog PrQﬂaﬁﬁHSQQﬁIQ£ the

fl %¥ﬂ§$5ﬁd s EﬁéVEPﬂé@kt”}nvéHEEBMaéﬁ&“eh% cgﬁébﬁhtant drug,

anti hypertensive "agents g., captopril, delapril,
enahaph i havenpeen gsinssat ol ¢ Arddprad, nhitbdi pitee,

al RERQ! N ratREOPEANY @f ) o NBLQBECLO! mardr@sar tAN.simul taneous
val sartan, 35 candesartan, etc.), therapeutic agents

f oRdgH BbETEE 10B. §f  EWOORiRADEH Pﬁ?Bfr‘Féath6§| of ithgz 6Ampound of

Aetcher pidsend! LRG3 484 tHbakﬁﬂkb&Hﬂﬁ%t Me8d, R@3eh have
etc.), antiplatelet agents tlclopldlne

heasfevnseaﬁr@ﬁﬁﬁas@rodapﬁep|baé@1%efﬁ§% fa@gnistration routes,

naS(als URhRS A .steht ASt @20kwo BtiGdks, oen;sfépslrdthm oFUent s
s linolenic acid, ascorbic acid

(e.g.,
| o GOBBRMh SHot B RTGPEN JHECIRAER AR CieaEPREoni tant drug,
t 0GBRBRINKHve BkEn)sepdrbddl Pordcduged, Bpe@pberalt,

aS%%&?hEEé¥2€gone£éhgés ?gxarg¥égggggd(é%é%éi %gkiggen,
administration in the order of the compound cf the present
invention and the concomitant drug, or in the reverse order)
and the like.

[0163]

30 The compounding ratio of the compound cof 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 cof the present
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estrone, estradiol, etc.), antiinflammtory agents

(e.g., prednisolone, betanethasone, dexanethasone,
etc.), 1o nonsteroidal antiinflammatory agents (e.g.,
i ndonmet hacin, ibuprofen, acetylsalicylic acid,

di cl of enac, naproxen, piroxicam etc.), COX-2

inﬁh@éﬁf&ﬁi &ﬁ'%&ﬁ_d%ﬁb?ﬁ%%ﬂ#ﬁ aﬁ@ﬂ@qg%kﬂe pfgééﬁk’invention

cer ebfa crrcul I on ne olismi nmprovi ng agent s
(evgries epengbny me, theutRasf, 2| prangration, epd. ysually

anteh-cANWH 320t §1 k% (809%wes CHBREBPASR] Reom VARAODCL to 50
acid, clonazepam vigabatrin, [|anotrigi

ne,
gaWapenfyrthest erofegallphErataebroli Cal 1§ 2Actept ApFed on the

sakhs1t heresabagiwh t he |ike can be nentioned. [0159]
By conbi ning the conpound of the present invention and

a 20 cdhHdmi thntcapcagt of dbseFPoromfeatt IRt athE 1)

t N@oARSRa G RGekte B4C eHe ASr LR AL BELrHtA ol Vit s depending on
adm ni stration of the conmpound of theypresent
t

i nF8Rt FOFM Gf & PRERREE Pant! g STy vt hECR Gtou Pt O
dr ggoc?ﬂ% J(ogquagbs@sle,d faee oAb ot 0 td&c2hrepndirithen of
atrents (M C

p ase, severe case and thg |ik%é’ éf%
WhETHEFT IR YL PP Nl - 2P 15& EBE- 11568 Oby T Sel'BRLT ng

a pezepspsifoant drug having different action and

mechani sm fro t he conpo of .the present invention,

(4) a su Jéiengbet(foé‘&teﬁﬁn? :ek??eeéfidyéjn‘P e SHES Fh&g byt and
selteet Lnge i30the CarrtOnht dovi adfeng HAWHe]pdefdrer entrention
action_and mechani smfrom_ the conpound. of the present

R PSRBT 2 (AP, YT G FobTRAAA e af Fordede ByFaLly
B eGbobtneduse. b withepcofpoiniyg ebouthd OptesEhtwt:, based on
in%%gtagghgnq gac ncom tant drug, and the like, can

be “achi eved F*5 f% 6T 98 A conbi nati on agent of the
present $invidatri orntead sl oan heoxmpiloyed dod fodiwdaapl e,

th of .t ' t d

b etiEa e he (Of RofpEa R BB L fedelBn and che
accongenigtard draet hod known per se, with a s
‘thﬁggg?logically acceptable carrier to give
pharmaceutical conpositions, such as tablets

(i ncl udi Bee SGakD s ég thdlsequence listing in the present

specification shows the feollowing 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 NC: 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 005%59)

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
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filmcoated tablet), powders, granules, capsules,

sol utions, emulsions, suspensions, injections,
suppositories, sustained release preparations (e.qg.,
sublingual tablet, mcrocapsule io0o etc.), plasters,
orally disintegrating tablets, orally disintegrating

fil hggg &e %rltﬁge'ji \M;y %He Csﬁﬂ)p%e %a{hee! Xnvm&yﬁﬁ{ Q:%e
orally of paren é?aziy e.g., SuBcu anéous, topical,

r edicdlowing Refeneus: ddainpiss raad Brammltes, ) the [Tpem] is

As [1g-Yo{ ol Wele] Y. ay d~e | gcdor ¢

h et%'ih%% & 58%4; t%%%%in’%f@@uﬁ% {édcCL S éb%%f ?’hES Q' & means

roducti on e co nati on agent o
pr @sdrnol hviant £be, vialsdsi dusy orogane ctor thropgkeng used for

Gardi 8k, @%@gg%&mem nald. YpaHaAS fyigparation

materials tah Bé mentioned. For exanple, suitable _
amount s ofhexdabbreeisatdgoh wgediai pherfext| nern ¢dgt fodbewing.
bi nder sapgh di sintegrant for solid preparations, or
solvent, “solubilizing agent, suspending agent,

i sét onfetyetagent, buffer and soot hing agent for

l'i qui.d¢pfgparations, and where necessary,

conventional preservative, antioxidizing agent,
YolbraftarKieet eni ng agent, adsorbent, wetting agent
ang, t:heu26ididee can be used appropriately. [0162]

When using the conbi nati on agent of the present

i NVt PERE9t he administration tine of the compound of
they :peesgning R¥ESEdMN and the concomtant drug is not
restricted, 30 and the conpound of the present

i nVErit F6RtBr a pharmaceutical conposition thereof and
tsheemnpeogddttiodhUgrdora  phar maceuti cal conposition

th f .can be adnj.nistered . to an admnistration
su§#§35d§iﬁﬁF?SﬁE%hgﬁégyLr$ﬂﬁyxﬁgeadninistered at
di fMEIHANDL td Aedeutkd cdesiBge10of t he concom tant drug

may; 5 determ ned according to the dose clinically
Lond R STt AREE ok afybEs ea dependi ng

on en adantisteratkeesssubj ect, adm nistration route,
gjsgﬁggj conbi nation and the |ike. The adm nistration

hode "of "'t he conpound of the present invention and the
concomi t @n¢ enggonsfawtthpartlwul shkym& quasphy ciredhealgamples

it v&ass %%E%éﬁﬁe‘?ﬁhn&@?tobt&?v&?{@? %nydTEé H?‘Sn 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 upm) (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 volume ratio.

35 As Raney cobalt, Raney cobalt catalyst ODHT-60

102




present invention and the concomtant drug are

conbined in adm nistration. Exanples of such

adm ni stration node include the following: (1)

adm ni stration of a single preparation obtained by 10

si mul t aneously processi ng the conpound of the present

i nv ' nd e goncom tant dru 2)~Si neQus
nanLEAcPited 37 ROTORE 5ERE Cidsal SloSnot i T e use
conpbiard weshinwe wpkbhsertter andne¢tirgmodnd t he conconit ant
drug, whi Vi - y .Rr ; A

sane ad mbﬁ?%%?f? PSE‘S?%U% ggé@{seec%%fgag%]%%gtl ?§¥?%%%5P on

t woPdideds af 13k @patadiwunsasbor ewwdenp 6ultd weterheontaining

Pf e uck NENLQN Gt 3Nt LGl s
h{;ls% been segg:}%t’eﬁgg#r%g&ggg, )I/\]t tg hecrg%r&rr%t c¥Bidlition) vas
adnitggStration route in a staggered manner, (4)

si nul t angQUg. r AARLDT SL 4l ign L0085 90MR spect

prepar at i onse of the cor{%oﬁnqlagé E%‘gm?‘ﬁe 'pr esent Tooooom was
i nvesrIueRdandiinchéctvaremivilaht ank @g, thdiketrenped stsegard and
sepatatly; , 1 by, di 1.nj_S ty .

r out 65, ??gﬁ%ﬁ&%i?aix%g%%%@?&bﬁﬂﬁla% ghd' ! coupiing
Pt epAFAENONSS GT*PERESeE Aifpddnd of the present invention

and the eaneMAAanty, did kereWBh&d ﬁ@ﬁ?l&e%ﬁdsﬁﬁﬁﬁ;ﬂte%l,Ymelting
produced, by different” 25 admnistration routes in a

st aRfetted™ARh fEeCEEug. (MS) 38R Mutlear | BiETeY ifheegece

of &he-tGRPORMI Qbré hBed¥ReaNinddMREt FON gt Ehditions.
concom tant dru in the reverse order)  and the

arug, or . . .
li kbé‘?lt[l(ﬁ‘fGBTlntB(?P?ﬁEaE‘bsrfp88H6I?H‘§j’t|°a{“1“6r%‘1elttﬁ§gcQﬂﬁS’&'und
of &harprespendr BuBMendiINs keitiey gensorddarbtdsug in
t he %orrbi nati on agent of the present invention can be
appropiiPsterfride tBE t I pehat s 28R, o &@hPRFstati on
Subj @titza tadiri i thbeat EDftHredt sprait Jeasesticandeshe i ke.
35 exanpl e, the content of the conpouynd,of Dglhe
or S T AT BTN AP BTN o h TSI AT | orf “AgERt TN e300
pr es®l Minvergiuker Basdpes dEpRCEIi30g OBOG hmizhorm of a
Br eP@{Ga,bi on, and usually fromabout 0.01 to 100 wt %
preterably fromabout 0.1 to 50 wt% further
pr eRefesdenyefE:gmpdbolit 0.5 to 20 wt % based on the

methyl 3-amino-6-brome-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
mL) was added bromine (5.55 g, 34.7 mmol} under ice-cooling
and the mixture was stirred for 5 min. The reaction solution
36 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 whol e preparation. Wile the content of the

concomtant drug in the conbination agent of the

present invention varies depending on the formof a
preparation, it is usually fromabout 0.01 to 100

w% preferably fromabout 0.1 to 50 wt% further zo

pr @Jagréﬂpéﬁ/aétgg%mp@thglisaéé{a%g WHe Based-1OMakhfashed with

whol e aration. While the content of the additives
su@ﬁtaga Prépearnd dréed | KL APRYF RSBPRHN SHlhgkht The

of sbheeRt aaRNEvAIY MO AnadareR8c8gRARGIsAge OMhrid1@hé OfdBidue
of a preparation, it is generally is about: 1 to 99.99

Wt GRSpPRFriss) bY abigical 6ot FPO™Rt ghTamasegraphy tigshyl
Whalet RESAALAKELY, 953h8h fdtf) €BNGEH Sreafibfe QR F@me&l (4.66 g,
for individual preparations of the conmpound o
pr &d&A8 ?¥ention and the concomitant drug. 20 [0164]
Theﬂsmf I(t@Db@; En iftt%haggule?)cej 7§t (54, |bﬁ}s§he3mcée$§DHI s),
specification shows e follow n uenc
NGb-E0s it hd Bebe SGuchud dRc A S Fagnerts)
enqmdnog the full-length human nel atonin 1 receptor
gggn NWl 25 reggNifr) (see Gen Bank ACCESSI ON No.
'NNI SR 2 shows the base sequence of
cDh%thyagmmenmeumzowez;iaﬂrbokgngidw human
el 1 nin 2 receptor (human MI2 receptor). (see Gen
Ba SSI ON No. NM 005959) Exanples 30 [0165] The
presgpl. invention is explained in detail in the

f ol g bﬁgbgferrlng to Reference Exanpl es,
Exa M# ati on Exanpl es and Experi nenta
Exanpl However, the exanples are nere

exenp

'bhons and do not limt the 35 present
i nvention. The present invention may be nodified 101
wi tiPddeldeparti ng fromthe scope of the i nvention. In

1 O\ L0 CEL R0 AT S5y S0CE 5 pacace
35G5 .- dtneard?-3 mmol) in acetic acid 110 mlL) 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 agqueous solution was diluted with saturated aqueocus
sodium hydrogen carbonate 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 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 (14, d, J = 8.8 Hz), 8.26 (1H, d, J = 1.1 Hz), 10.59 (1R,
brs),

melting point: 164 - 165°C (recrystallized from ethyl acetate},
elemental analysis: for CgH;N20;Br.0.1H;0
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nmol /mol % for the yield, % by volunme for the sol vent
used for 5 chronmatography, and w% for others. M neans
nol /L. Qther abbreviations used in the text nean the
following. s : singlet d: doublet t : triplet 10 ¢
: quartet m: nultiplet br: broad J : coupling

co : réz eDG1 3: uteri orof orm
Dl\/%tlgg%a%t(gﬂeo%ﬁ r?e]z?rqyf s'ulzf'ggl'dlg' 1%NE'II§'IH—|ANQ d4:
dedtcapfiofEt:h&aokl: HNNR 2 p? ot & hlc?ear nmagnetic
res@qagge ee: enantiomer excess 20 [0166] The elution
for the colum chromatography in the Exanples was
perfeéERREC FdamPodservati on by TLC (Thin Layer

Ghrial 008-anhyb-2 Lk e -7HG RRS8 ¥ak i QiboRPTAR4

manuf actured by Merck or NH (DMLO20) manufactured by
Fuji918tlysia Chemical 25 Ltd. was used as a TLC
plate. Unl ess otherw se specified, the silica gel

packed, in the colum was silica gel 60 (70-230 nesh)

( aCt u(fxgaﬁ%y Merck) or PURIF-pack (SI 60 pm
(many Fur e y Moritex Corporation). Wen described
as si el chromat ography (NH), CHROVATOREX- 30 NH

DMLO20~( 109 200 mesh) (manufactured by Fuji Silysia
Chepoiosh Ltd.) or PURIF-pack (NH 60 pm) (manufactured
DY DT L% SRRSOt UoBer U 25,0 AP 22y
gel (acebugn 1k amat pgmaehyyl sadetavel (A6 ma) | was HndAs
R OBl g SEY OEL b SRLES s ST 02 %) . room
usetkmpatbedrayaaht nghavintikt uat evasasdietdirfol. 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 (CDC13) &: 4.01 (3H, s), 4.22 (3H, s), 7.49 (1H, d, J =
9.1 Hz), 7.66 (l1H, dd, J = 9.1, 0.8 Hz), B.15 (1H, s),
melting peint: 103 - 104°C (recrystallized from ethyl
acetate/hexane),
25 elemental analysis: for C;pHoNz0: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-bromc-2, 3-dimethyl-2H-indazole~4~carboxylate
[0177]
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Unl ess ot herw se specified, as the palladi um carbon
powder, a 10% pal | adi um car bon powder (50%
wat er - contai ni ng s product NX type, manufactured by
N. E. Chentat Corporation) was used. In Reference
Exanpl es and Exanpl es, 1H NVR spectrum was neasured
usi hg tetramethyl silane as the internal standard and
the }ehg{m cal shift is expressed in 8 value and the
COURL N tg(&(m@t ant is expressed in Hz. In the
foll oy Ref €r ence Exanpl es and Exanples, nelting
poi nt s spectrum (MS) and nucl ear nagnetic
resonamee “gpectrum (NVR) were neasured under the
fol fgyweeyg conditions. Melting point apparatus:

Yanaglrmto mcroneltin I S appara or Buchy .
5542 olE: Ao POTEn e SRR RERE b Pl 8 7Y mmo1) in
I nstetrEndroatar S2EMa),) aras\V\atesd 1Z@M buoylildahian/hexane

met hod: El ec nSpronnlztlon Sl )
e atafis gy (bl MR o8 ER freC T, dag ane vt vas
300st{36A Mbir) 30 Brimk era BloaxSpiasn AVAN%ﬁncsubsaﬂo-M—ma)etﬁﬁl -2H-

f h
R SRS RATRL L dIPLY 40 pma}) sy FeRydrofuran

6Br (525n))0 ¥69] addedaaniix eaf tegl ationingf foetdyimin, icdomethane

b t 5..00
ace?llag‘?a{é nﬁ%l%dmﬁ?@iog‘?\sg #%1 ﬁan&%?ioﬁtlrrl)“gv\%%r atgldgl n, the
bo oneaeti(®. 551¢t i@y waEs ndrilutedndith iseducatdd mgueans anmenium
EHIS%fq%Ssﬁlﬁglo d ffHe %oﬂbgnt-ugg E@Qﬁg(ﬁy%dsgﬁﬁgf QRduced

was d wt saturate agueous so
th| psesdunee sUlautreshdue aeg dhbutmdgaiatl eidiwencetpise, washed

evaporated ndges Ja%@%@gd I%:%éu'f&d dB84d! &l d4ahydrous
aqueous sol ution was Tuted wth saturated aqueous

sodFadi |y ¢udgake cafhe n%&léfegél YA GYapPaRdtechangpkt tpdeced
393ﬁ¥@§s§?g"Qﬁ&e@héMrEQléﬁé“dasaﬁﬁﬁfﬁféd Egesfygdéa%ElVEBiumn

d with saturated brine, and dried over dr ous
sodchrematicoaaphy Tigehyl acetate/hexane=20/80—50/50) to give the

title compound (1.10 g, yield 52%).
1H-NMR (CDC1;3) &: 2.48 (3H, s}, 4.02 (3H, s}, 4.09 (3H, s),
7.34 (1H, d, 3 = 9.1 Hz), 7.54 (1H, d, J = 9.1 Bz},

20 melting point: 109 - 111°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 283 (M+H),
elemental analysis: for C;;H;iN20z:Br
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-[{1E)-3-methoxy-3-oxoprop-l-en-1-yl]-Z2-methyl-2H-

indazole-4-carboxylate

30 [0180]




sol vent was evaporated under reduced pressure, and the
residue was purified by silica gel colum

chromat ography (ethyl 5 acet ate/ hexane=5/95->20/80) to
give the title conmpound (4.66 g, vyield 55%. 1H NWR
(CDC13) 8: 2.08 (3H, s), 3.70 (2H, brs), 3.94 (3H, s),
6.58 (1H, d, J = 8.5 Hz), 7.18 (1H, d, J = 8.5 Hz).

to Reference Exanple 2 nethyl

5-bro | Hindazol e-4-carboxylate [0171] N_. HN

Co2Wa. Br _[MMé is To a solution of nethyl

' br ono- 2- et hyl benzoate (5.44 g, 22.3 mmol)

cje (110 nm) was added a solution of

sodi um e @Ogdeg, 24.5 mol) in water (11 nl)

at room tenperature and, after stirring for 20 hr, the

or gdRt81kol vent was evaporated under reduced pressure.

The 20 rgﬁisﬂﬁﬁbnﬁ%ﬁag_Sm@lﬂi#lg BQBrdiﬁS—Zdigétlﬁ;ﬂ]d-ZW—}ihde_zzole%—
sat urat ed aqueous__ sodium gen carhbonate sol u

and“th OW])?t%Sr ZEV\%% greﬁt}%&%‘é’ﬁr?w R EEHYR aa%eé:fag?eu-’lcar:@g'
ext paet Nt )\ashasheayll Phosatineat 82b g, ne, 2amehod) | gobtassium
over anhydrous sodi um sul fate. The solvent was
evafBFaettcuddet® eddced Prodsare, iyt AR HESeq (B39, 227
wasmpul) fired, Bydmid thga f gahancialeurd allr)owat ogriapey §NH)

ethyl  acetate/hexane=10/90--),30/70) to give the .

1t PE2EEHDGnd00% 88T g0 Tiel i Bos St HhIRIT IR Jpo g uted
4. 0@itBHyatsdr, ExdfhadteH, wilth ethyl8a@stake]l Wwzdhed ¥WibBR water
(1H. d,_J =8.8 Hz). 8.26 (i.H = )
(et ol Ky o288 i, fye? dppptottnaghls it
(recnysatd) | Zee folommetwnd egzepomiwd undéemesugked pressure,

i oA -

a2 080 tre Py MRl oy A0 ©

2. 98hrdpatlkfyr@phy (ethyl acetate/hexane=30/70-70/30) to give the
title compound (1.33 g, yield 78%).

15 H-NMR (CDCly) 8: 3.83 (3, s), 4.03 (3K, 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 = 9.1 Hz), 8.28 {iH, s), 8.61 (1H, 4, J = 15.9 Hz),

melting point: 232 - 234°C (recrystallized from ethyl acetate),
MS (ESI+): 275 (M+H),
20 elemental analysis: for Ci4H14N30,
Calculated (%): C, 61.31; H, 5.14; N, 10.21
Found {(%): C, 61.02; H, 5.13; N, 10.26.
[0182]
Reference Example 6
25 methyl 5-[{iE)-3-methoxy-3-oxoprop-l-en-1-y1]-2,3-dimethyl-2H~
indazole-4-carbocxylate

[0183]
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[0173] Reference Exanple 3 5 nethyl

5- br ono- 2- net hyl - 2H i ndazol e- 4- car boxylate [0174] N

N3 XC2Me Br [0175] To a solution of nethyl

5- brono- 1H i ndazol e- 4-carboxylate io0o (4.50 g, 17.6

mmol) in ethyl acetate (176 nL) was added

trigethyl oxoniumtetrafluoroborate (3.38 g, 22.9 mol)

Séo tenperature, and the m xture was stirred for

r reaction solution was diluted with

sat sMg sodi um hydrogen carbonate sol ution
and t xture was extracted 1s with ethyl acetate.
The e gs washed with saturated brine, and
dried over anhydcOsdaodi um sul fate. The sol vent was

evaporated under reduced pressure, and the residue was
pur ilP184 by silica gel col umm chromat ography (et hyl

acet at e/ h%@asez%l%% %300yt G- Etd&ﬁ)—tzbg &irﬁét@ﬁ omomﬁzole—
(3.42 g, reld 73% . 1H NVR.(

s), 42[C2 %@Ha)t/%) (1 71049, (3+4° a‘m"é) = Pag}lidﬂif} ac?téé e (fq-3 ma.
dd, 0J389 Jmb1) Q. BrifhenyBpHdsphle $;)o4 nﬁg’el biTE pebhs;
103 - 104C ( recrgstalllzed fron1et

ac ePE &7 HdWh fiaybons e | (b fick aaﬁﬂvélg apg,methyl acrylate

ClOFd%bLig&Br 5.63lgd19t ed Iﬁ%-dlﬁetﬂﬁliﬁftmaiﬁhdé% 306, mdy was
10. 41 44. 69 30; N, 10.50, 176]

Ref SEaREeE %%.p%eeat&’ngoaﬁe}% for 4 hr. The solven[towas
5- beoape 25 t2ddufigéh \Wedidbed Nolazehee 4-aar hbxytatielue] 945 Hiluted
%gswgkhhgggg%agggtgge, 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=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 (34, s), 6.42 (1H, d, J = 15.9 Hz), 7.51 (1H, 4, J = 9.3
Hz), 7.68 (1H, 4, J = 9.3 Hz), 7.87 (iH, d, J = 15.9 Hz),
melting point: 133 - 135°C (recrystallized from ethyl
20 acetate/hexane),
MS (ESI+}: 289 (M+H),
elemental analysis: for CisHisN:04
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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[0178] To a solution of diisopropylamne (1.38 ni,
9.73 mol) in tetrahydrofuran (25 nL) was added 1.6M
butyl lithiunf hexane s solution (5.62 nL, 8.99 mol ) at
-78C, and the m xture was stirred for 30 mn. A
solution of nethyl 5-Dbrono-2-nethyl-2H

i ndazol e-4-carboxylate (2.00 g, 7.49 mmol) in
tetrldhydrofuran (50 nL) was added and, after stirring
I Nod.pdonet hane (933 L, 15.0 nmol) was added.
rir%g for 30 mn, the io reaction solution

M th saturated aqueous ammoni um chl ori de
sol uti on. The SEtM@nt was evaporated under reduced
pregsidge. The residue was diluted with ethyl acetate,
washed w th water and_saturated brine, and dried over
anhydr ous® &otftihien Parethvhe® sbilienf IR BV aporsREgp-1-en-

underyr pdugethyS-IM-e684ESle-ARda filky1Q8E dUE 0BAg, 3.72 mmol)
puri fied by col ynm, chronmt ogr a

ilica _gel h et hyl

aﬁei‘%t‘%‘?ﬂ@%ﬁieé%/ - ¥86/ 8@ged (?adile‘é”ﬂrﬁ"&arg?%/lé""’der (160 mg),
Z:grl_rlpﬂ@ ntﬁhegf ﬁéizlﬂu%aHlesebﬂjz‘rxﬁioé;@ ?n?—l& Wyﬁ%ﬁﬁ%at&bs%qékj& at

s), 4. . s),. 4. . s), . , =
9. 11’99% ,te?‘P%J&aélirl% fB?f §e hrg T )C,E‘)Ciby?}'elwtaisnéﬂbtb?w: off, and
109the 1flil€rb&tecwass cahtéxaxthteHomhddhteduced pressure. The
acet at e/ hexane . Sl +)....283 ((M+ el enent al
e TR R RO 1168, b ol o o gty
by 3e@yl Mce9aB8) 125 gRounthd Witl€, cdbpdind HB13.wdH,; Wleld 79%).
9.9 0 ef erence e 5 t
o LTS D E B opran (B 01 B30 P S8 ™

i ndaz67 et34, car boky%at @6 30:),02803 @6 B, N.21CA2Ne d,1T = 8.0
CO2Mey  [PL81l1k, 4, 5 - 8.0 Bz), 6.20 (18, 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]

A}
N

NS \ CO,Me

20 Cone

[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 methanol (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 81%).
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A suspension of methyl 5-brono-2-nethyl-2Hindazol e-4-
carboxylate (1.65 g, 6.18 mmol ), palladium acetate
(139 ng, 5 0.62 mmol ), triphenyl phosphine (325 ng,
1.24 mmol), potassium carbonate (1.28 g, 9.27 muol)
and nethyl acrylate (834 L, 9.27 mol) in

rl:l, N kit lwﬂiéoﬂgsnamzdso(ﬁﬁi,ms))ﬁ\/\@.swt—it bl eg wiﬂ,?_m), 2.92 -
eat,i m n. reaction ution was
di | éf v sztHvi'tﬁ v\/a{'gsﬁ ?815{1 Het éfd% 'eﬁﬁylf'gget‘g?e,svﬁ 7.1
washed, wi,t i wad ar Hz0, andesatuy aleds br pne,HANRd dri ed
ovef,.a rLou ium sul fate. The sol vent was
evag%rggég)un%%?%%QEZCed pressure, and the residue

was [p19il i ed by silica gel colum chromat ography

(et et at.e/ hexane=30/70-*70/ 30) to give the title
cong%%%%cnff @’éa‘“gf’faley?el d 78% . 15 1H NMR (CDCl3) 8:

3. 83~ (3¢t vd ppido )0F-pbBbino-D-nid r@ber(BHc s¢id 6.39 (1H,

d, jofg%ﬁ-g Hz), 7.54 (1H d, J = 9.1 Hz), 7.85 (1H,

d, = 9.1 Hz), 8.28 (1H, s), 8.61 (1H d, J = 15.9
Hz), neltigg,point: 232 - 234C (recrystallized from

Ztmgﬂwﬁ 92@4( ESI+): 275 (MrH), 20 el enental
5.14:1 N,
-

N204 Calculated (%9: C, 61.31; H

. Found (%: C, 61.02; H 5.13; N
10.2é) 3.8 kef erence Exanple 6 25 net hyl
5-[ (1E) - 3- net hoxy- 3- oxoprop-1-en-1-yl]-2, 3-di net hyl - 2H
10| h@EIY e- 4- carboxyl ate [0183] 107 N N X CO2Me CO2Me
[0184] Assyspensiahng] -smBidbbenzoic acid (5.00 g, 19.4
5- br ono- 2, 3-di net hyl - 2H i ndazol e- 4-carboxy|atg (1.10
g, B283nAdR}ly paldeddianfwdeganet(ig7 a8idy(10 oL, 38P°C, and
MDthe dibitRRENYdPROIPRENE H{ 206n omflrd¢Srd™R)) 4 hr. water
pot assi um car bonate (591 ng, 4.28 mmol) and net hyl
acr Yrat¥ldeds v the geagtinmSplphion NagGH B EEEs L Rl tes
(39cHdtal@Swere collected by filtration to give the title

compound (2.19 g, yield 37%}.

mmol}

'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).
[0194]

20 Reference Example 10

methyl 3-(acetylamino)-6-bromo-2-nitrobenzoate

[0195]
NO
H 2
YN CO,Me
O
Br
[0196]
25 To a mixed solution of 3-(acetylamino)-6-bromo-2-

nitrcbenzoic 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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stirred wwth heating at 100C for 4 hr. The sol vent was
evapor at ed under reduced pressure, and the residue was
diluted io with ethyl acetate, washed with water and
saturated brine, and dried over anhydrous sodi um

sul fate. The solvent was evaporated under reduced

Pr e$Suh r er@Rdat e @Y @uaay@s TN doPYs Ak k 62 128
col utm chr omat ogr aphy

aceCRPEFNBEARE=211H0 r&eesca%)PrteéS@We eth tyesidue was
CONMpaUNEi dOYG BULicd Yell 86 HuRd¥hromdtdyVEph %&»18
2.53 (3H, s), 3.81 (3H, s), 4.05 (3H, 's), 1 (3H,
s), ageggtq{ﬂqxaae—%ﬁ 5156 qqz)to7g§yp G§p|t%plqjcomgoqu (1.392 g,
H;) vié1884dsdH, d, J = 9.3 Hz), 7.87 (1H d, J = 15. 9

mel ti ng. poi_nt - 135C (recr stallized fro
ot by Wd@@g&)eﬁhe&aﬁ?e)wﬂf\/@)(fél % (Fhos|mly?o (1R, 4, 7 =
el ement Bt) amakysi®, fagr JGA5HENZ2O4 9 Gal thatgd. (%: C,
62 3% H 5.59; N, 9.72 Found (%9: C, 62.48; H, 5.60;

3871 55 [0185] Reference Exanple 7 nethyl

5 ( Beffetdmey E2amppriapyl ) - 2- net hyl - 2H i ndazol e- 4-

B BB oF Rephyt g, Tyt SR Ee R S stoprarop b1y

1- yE}nitrmﬂdn¢baﬁe+|ndazole 4-car boxylate (1.02 g, 3.72

blé hn nmet hanol (40 nlL) was added pal | adi um car bon
pom& ? 00 ng), and the mxture was stirred under a
hydr ogen at M@®@phere at roomtenperature for 12 hr. The

cat al ysgj wag fil off, and the filtrate was

conc Ira ‘ 2reduced pressure. The residue was
purifled h geI col utm chr omat ogr aphy i o (et hyl
acetale) to-% ee conpound (813 ny, yield

799 . 1H-NI\/R(CDClS) . 2.61 - 2.74 (2H, m, 3.30 -
3. 42009% 1,

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 puL, 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 chromategraphy (ethyl acetate/hexane=25/75-»55/45) to
give the title compound (303 mg, yield 60%).

'H-NMR (CDCls;) 8: 2.28 (3H, s), 3.81 (3H, s), 3.97 (3H, s),
6.43 (1H, d, J = 15.8 Hz), 7.66 (1H, d, J = 15.8 Hz), 7.85 (1H,
d, J=28.9Hz), 8.70 (1H, d, J = 8.9 Hz), 9.46 (1lH, s).
30 [0200]
Reference Example 12

methyl 3-(acetylamino)-2-amino—6~ (3~-methoxy-3-
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3H, s), 3.99 (3H, s), 4.23 (3H, s), 7.21 (1H, d,
.0 Hz), 7.79 (1H, d, J = 8.0 Hz), 8.20 (1H, s),
Sl+): 277 (MrH). 15 [0188] Reference Exanple 8

+)
t

- ( 3- net hoxy- 3- oxopropyl ) - 2, 3-di et hyl - 2H-i ndazol e- 4-
:p&gg_. N N N CO2Me 20 CO2Me [0190] To a
a#;u“ on %Fbrr%n%%% 5-[ (1E) - 3- net hoxy- 3- oxopr op- | - en-

1- 19301 3- di net hyI 2H i ndazol e- 4- carboxyl ate (726 ng,

2.52 mmolyyin methanol (25 nl) was added

pal | add uma?bon powder 25 (145 ng), and the m xture

wa hydrogen at nosphere at room
te r at 18 hr. The catalyst was filtered off,
andQ he ncentrated under reduced

pressure to glve t' Ble conpound (666 ngy, yield
9198202409 1H NMR (CDC13) S 2. 50 (3H s) 2.59 - 2.72
(2H, m, 2.92 - 3.07 n)i %399 (3H,
%) 4. 0§°( 3HFoytion q me(til a-(afeIYéafil ¥ 6=1 (82 H,
d, mdtFos-3- bﬂ&prdﬁﬁl@&&l")yl]zg-ln:(ﬂ\ﬂﬂﬁ)anzo&e{ 058%Img, 2.13

Ref erence Exa

TR aftt FARG. LR Bl ¥R 2OiRsh P Loty oo BT BovdeT
NQ’ZA(N n?ﬁQZthOl;}ﬁfzmékﬁufegl&%] stirred under a hydrogen

ce am no r ono enZO|C aci
e D L e e e ey (medeagt by ey as

WL ¥intefdd ofNd and the filtrate was concentrated under reduced
pressure to give the title compound (516 mg, yield 82%).
H-NMR (CDClj) &: 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 = B.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]

>7\NH
N

CO,Me

CO,Me

[0205]
A solution of methyl 3-(acetylamino)-Z2-amino-6-(3-
25 methoxy-3-oxopropyl)benzoate (490 mg, 1.66 mmol) in acetic
acid {15 mL) was stirred with heating at B80°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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the m xture was stirred at roomtenperature for 4 hr.
Water was added to the reaction solution, and the
precipitated 15 crystals were collected by filtration
to give the title conmpound (2.19 g, yield 3?%.
"HNWR (CDC13) S: (3H, s), 7.49 (1H, d, J 8.7 Hz),
1 ) bl §) n
[018“‘% 2rbo 'e%:lllylé'nagcee%éxtlé O{feo%l—g%XBJSH 3 glJé qgg t]{1:11|_e|)
(&@@Pw%(ﬂéf B3 hrygrd?2 5ﬁ)trobenzoate [0195] H N2
" YN3f 'YﬁETl%ﬂOL g o5 [20§r§6—] 2294 TPsi8, ) o xeq, 299' U% 28 (31,

of 3 (ac”ﬁ%lan1no -6-brond-2- ni'trobenzoi ¢ acid

g, 8603 NFHrntnE¥haﬂo7fP?O FP3 ahtils €&t r &R urdén J =
(% ml.p was, added(ZM d, 7 = 8.3 Hz), hidden (1H).
tr|nEtH%IS|Iyldlazonethane/dlethyf et her sol ution

(10 21.1 mmol) under ice-cooling, and the

HIXPQEQI&@§3$&bﬁﬁﬁQ]ﬂt 110 roomtenperature for 5
days. The reaction solution was concentrated under

r eda‘séaylprle%m AN PRENRE I TAEORERPY L i TR Y Loy H-
si | beazgrldazel sy sdyerpl 9g¢ aphy (et hyl
acet at e/ hexane=25/75-*60/40) to give the title
8nﬂ8aﬂa (1.39 g, 5 vyield 66%. 1H NWVR (CDCl3) 8:
3.98 (3H, s), 7.79 (1H, d, J = 9.2 Hz),
gikg = 9.2 Hz), 9.55 (1H, s). [0197]

e 11 io nethyl
- 0)<6- @@gme?» met hoxy- 3- oxoprop-1-en-1-yl]
- 2-ni trobenzp [0198] H N2 \ /NL CO2Mme

CO,Me

[0208]
To a solution of methyl 6-(3-methoxy-3-oxopropyl)-2-
methyl-1H-benzimidazecle-7-carboxylate (417 mg, 1.51 mmol) in
15 acetonitrile (15 mL) were added potassium carbonate (62.6 mg,
0.453 mmol) and benzyl bromide {269 pi, 2.26 mmol), and the

mixture was stirred at 80°C for 3 hr. The reaction solution
was diluted with saturated aqueocus sodium hydrogen carbonate
solution, extracted with ethyl acetate, washed with water and

20 saturated brine, and dried cover anhydrous magnesium sulfate.
The sclvent 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 (CDCl;) &: 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 (iH, 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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01 i CO2Me [0199] 15 A suspension of nethyl
3-(acetyl am no) - 6- brono- 2- nitrobenzoate (500 ng, 1.58
nmol ), pal |l adium acetate (36.0 ng, 0.16 mol),
tri phenyl phosphine (84.0 ng, 0.32 mmol ), potassium
carbonate (328 ng, 2.37 mmol) and nethyl acryl at;a (213
LL, | I e (15 nmL) was
Lo methyT 4T ekpply s %‘ggggﬁaﬂﬁé‘g% REBEEE (10T "5
m n 218l heati ng. The reaction solution was dil uted
Wi th vat ery mracted with ethyl acetate, washed with

wat ¢y s urated brine, and dried over anhydrous
magnés/um sul fate. The solvent was evaporated under
reduc SS Etand the residue was purified by
silica 25 col um chronat ography (et hyl

acet[eﬁzégﬁexane =25/ 75-*55/45) to give the title

canpound (203 '39, a¥d s %a@oa@mosyﬂ‘ewR 4 GRGLd)e Ei)f %‘lgé {21 0 g,
(3H,.s), 3.81 %}b 3.97 (3H, s), 6.

15. $3k jmod) @Gld( 1H2 r\?mge‘i@in@ ) 40 7“1851251?1 m%}} jn=

8.9 dda)an 17&11(1:31}5' (be ‘;nLT @ag éﬂa}:reg a4l;6 B(’Jaé" fosf) 20%91n After
[ 0200] _Ref erence Exa

3- (é%%%%ﬁP%nQQN§P°§ %ﬁﬁgﬁ;ﬁGu{gkrﬁg;ﬁégyr%petfylsllane (400 pL,
OXO[B.QpymdeNzaat 8dddd201}Fodh M&p\eréﬂn@ MRg O K2R ture was

Iutlon of met

3”(&%%F§?gn?ﬁb§ GmFtiEf.gplutlox of ethyl 3-iodopropancate (60.0
met hpxgzes mmprmp teiﬁﬁa-]ﬂrdybiux%nnl(BBQﬁlﬂgbgat 8dd&BGirBpwise to
2.1 n than 20 nl) was _ added, ,

pal I3ta di Ut 1)6 B%W%Emgf%tq%y aﬁﬂdtql%ﬁ‘lﬁpi’f%r‘“’ésv\é?rmd
sti rartedotmdfeﬁ: a mdrmgﬁﬂutabﬁocsph@pgeatx)r Q;%}mde (d19 2 g, 214
t enperat u f.qQr The ca fere

of f, (ﬁ %’ﬁe lfo'LtPiLrat e e t?&?@% h t&duced
prsestmp:ehm)rcgﬁu\rent bl trld) | easwmkedndnﬁ;ﬁﬂl&engo shelmdxture at
82%0°c

added dropwise at -78°C under an argon gas atmosphere to a

.4

, and the mixture was stirred for 30 min. This mixture was

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 sclution was diluted with
saturated agueous 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

3¢ 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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1H NWR (CDC13) 6: 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, 15d, J = 8.1 Hz). M5
(ESI+): 295 (M+H). [0203] Reference Exanple 13 net hyl

6- é@etrg%wgéyar?e—qu]mwﬁoﬁ traset;w& éﬂé hepzk r@&%éqh& (0.5 g,

20 carboxylate [O
sof1ri%A38t - net hyl 3- (acetyl am no) 2 am no 6- ( 3- 25

rret}ilgmu geoopranpy L i@emioa%e &43@) ﬁ?[ﬁz% @?GW% 'tn =
acC WwWas StiLrre eating a
P A) b Sl T R R i R UL a0 i
_unwle; Tm.eddged mMressiH.ed,and= 3.lreHeesi dusd Was, pair iJf ked. 2

|iCﬁ g? col um chr omat ogr aphy 112
RoP? | S4cet at e=0/ 100-)15/85) to give the

titexam2jconpound (434 ng, yield 95%. 1H NWR
(METHANOL-d4) S 2.55 - 2.74 (5H, 1), 3.23 - 3.33 (3H,
n)lvﬁ;e%éﬂc‘&%%mﬂp}eﬂé 7.7 Hz), 3.63 (3H, s), 7.20 (1H,
d, mekhyl §-Suihody)idime@-¢atboxklate= 8.3 Hz), hidden

1 0206] Reference Exanpl e 14 nethyl
lc?l Egzr%lag;l-S ( 3- net hoxy- 3- oxopropyl ) -2-nmet hyl - I H

bqq zog%éar boxylate 10 [0207] Q --~-N N COZme
fl /j

[0214]
A solution of 6-methylpyridin-2-amine (25 g, 231 mmol)
and acetic anhydride (44 mL, 465 mmol) in tetrahydrofuran (188

15 mL} was heated under reflux for 12 hr. The solvent was
evaporated under reduced pressure, and the residue was diluted
with ethyl acetate, and washed with saturated aguecus 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 mL) 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/methancl 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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To a solution of nethyl 6-(3-nethoxy-3-oxopropyl)-2-

nmet hyl - 1H benzi m dazol e- 7- car boxyl ate (417 ny, 1.51

nmmol) in is acetonitrile (15 nmL) were added potassi um
carbonate (62.6 ny, 0.453 mol) and benzyl bromn de

(269 L, 2.26 mmol ), and the mxture was stirred at
80ChBha Sd¥aphy e I36! LRD 1SRN BE EQfpoutas (6lidauigedyvéidi 18%) .
sat ur at ed "aqueous sodi um hydrogen carbonate sol ution,

ext Ha8Fed CRELA &8t h3{%6adélat®,, AadBetltui PRSWatbe®ahtil20id, J
satugapech br e, And driyeso oer, aphydrous magnesi um

sul fate. The solvent was evaporated under reduced
prd&®dPk, and the residue was purified by silica gel
GOlReFarshvOMRbAgIaphy (et hanol / et hyl

acet ate=0/100->5/95) to give the title_conpound (164

g meHREE &mp-%?rmoaw%l?@scfgfa’s@@l%e( 3H, s),

2. G%2162. 72 (2H, m, 3.09 - 3.21 (2H, m, 3.66 (3H,

s), 4. 06I\$3H’ s), 5.30 (2H, s), 6.98 - 7.05 (2H, m,

7. tBN1H, 8.2 Hz), 7.21 (1H, d, J = 8.2 Hz),

7.24 - ]7.3§ (3H, m, M5 (ESI+): 367 (MrH). 30 [0209]

Ref er e le 15 113 rmet hyl

4- ( 3- et hoxy- 3%oxopropyl )nicotinate [0210] N CO2Me |
COAtez17§ 0211] 5 Under an argon gas atnosphere, a

B e B A b e s ine-2-cambonyaate
t et (Sal9gdy of 3F.&Nmpd 05 ankd) swdiburs tcarbeghtat (80€ faor 2209 mmol)

mn. After coali tQ.ro t e I e,

chlér & ?Eﬁ%tancﬁ si(?gonen&()488@ﬁ°edg§. %g(g% )(7\'/\/8a% Yddda® gt

r oamd: ¢hpeniattmre, wam dsttileedi att oemwesmtegatuie rfggd flohr. The

30 40, ' =] r e {f0+0c Hosi

300t F8) oS le ke S iaoaly (0o uoscne

or opwi déleed Wik etibttlupsebata.oondt epghwdavitle  sagvdater

m oo Ao Odr 190 uRE ine.

COE%%%%F%B%?§H#QQ§QE8$%13%£%%§£t§:ﬂﬁut urated 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) 8: 3.95 (3H, s), 4.74 (2H, brs), 6.4% (1H, d, J
= 8.8 Hz), 7.62 (iH, d, 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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mol ) and lithiumchloride (18.3 g, 432 nmol) inis

tetrahydrofuran (50 nL) was added dropw se to the

m xture at O0C, and the m xture was stirred for 30

mn. This mxture was added dropw se at -78C under an

argon gas atnosphere to a mxture obtained by

a solution of ethyl chlorocarbonate (19.4

nmol ) and nmet hyl nicotinate 20 (27.8 g, 203

1 etrahydrofuran (105 nL) at OC for 30 mn,

xture was stirred for 12 hr while heating to
Nee-CPpMer eaction sol ution was dil uted

and t he
room t enpd

a m xture was filtered. The filtrate
trated under 25 reduced pressure, ‘and the

* material was filtered off. The filtrate was
extracted with ethyl acetate, and the extract was
dried over anhydrous sodium sulfate. The sol vent was
evapd28Pkd under reduced pressure. Xylene (105 nlL) and

sul fur (9.0 s@sp&dsh oiBE ) 60 @ ddael ety dro ot heagoe s fUZ2 . 0 mmol)
and tge m xture 30 was stirred at 140C for_12 hr.

APt 8PIcBIF Hy PEE™ Forhe - £& ier afur ™t He 1Pnldiubl e
mat esﬁmathymrfnam@é e@oohf) wadadbed { idoitgien \mmethyl 6~

concentr under du ed es ur e. e
o B P e TR S ot P SRP b2 EaPiy ot RYPLT 40
114 Nameaahaiﬁyexamaﬂ:@/e%z 53&4)7&)1&@ Dereobhing iahbHethe
conmpoun 21 13)
(3H: 1{( é waf. fg?'—ﬁsé/d ?067 i’é/r?_lt I_"fhf re CPC §u'§l(§b was
(lﬁHdlf.Lptéd mlﬁthi:Ei)hylSeﬁﬂe(SHash)ad Vﬁltlﬂwéaﬁét and sstdrated
7.1 7.2 8. 60 d, =
5005, gttt S R hea Bl Rl ke e Trotvens
et mwaks 6V@ﬂn@@pyrmrdiaxeredc@¢d)mbamee, E@d[ﬂlzeﬂ_ajesﬁﬂub Nyas
n

(25¥%r15g%} ffP egce IC an gaég%ﬁ%ghpnﬁﬁﬁgg
rnnﬂapetntQéhaxahyﬂ@tﬁQﬂLaEOKEDBSto give the title compound (3.16 g,
i5 yield 73%).

'H-NMR (CDCl3) &: 3.96 (3H, s), 4.77 (4H, s), 6.39 (iH, d, J =

9.1 Hz), .18 - 7.37 (10H, m), 7.51 (1H, d, 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-

yllpyridine-2-carboxylate
[0222]




1s nmL) was heated under reflux for 12 hr. The sol vent

was evapor at ed under reduced pressure, and the residue

was diluted wth ethyl acetate, and washed with

saturat ed aqueous sodi um hydrogen carbonate sol ution

and saturated brine. This was dried over anhydrous
sodiwpz3yl fate and the sol vent was 20 evaporated under
reduced pressure. Water (350 nL) was added to the

obt ai ned €r§&PaPsionRf FREhY @ premors- (ddherzly tainepyridine-

and 2-paBsSy WHRePEs MBNGANAt 63 (181} , Ipa PRH1 IHD
gradcgall Ly added overQQZS mn. Tghé rr]i!)?(turé vvaéees%g?%r é%l?z nas

for 3 /RF, ™A +f EFLRIY IPPRERRIGI® J4P4 teg, dRB4tMmel), potassium
fisl tdaabenses @oBoEq] rat.edmmah Hydr et ar i

aci d/imet hanal _sol ﬁ?i on Tok % Chem calﬁl ﬁ‘%ﬁ%ﬁtye %021 i
Ltd.” 358" ) el Betidghghtrammaiae xt 1t elhasahedtioged with
undefeatt 8§ latx 100fc Z4rhiz rhhe Tﬁ@%‘aQE‘i&?'s%tlwgo?{m‘gg%segiluted

concentrat diJuted with ethyl acetate, an
Wit

e J f
wi t F*&8t u+eaftq1é’& SEouLs8eY Hikhhyar e eindc arbsraed brine, and
sol wiriied. ovihe aaRy@miss |53y efim WAS £F30e EXThACE et oWkt fas

et hyl .acetate. The obtained organic |ayers were
e e BOE v, PGP R BitRe, auh o, Fet dpenas

anhydrdfised $edbiM cigeat eoldiie chobnaiigraphy elapgiat ed

under reduced g_rfﬂs%s?%re /and the residue was purified

by §iFi %ae&&xae T T /EY ofiRt Bgfeaphy BBk wempand (2.60 g,
titlyéeddnpldund (6.28 g, yield 18%. 1H NWR (CDC13) 8:

3. 96, ( .42 , s), 6.67 (1H, dd, J = 8.0,

1.1 Iﬁz@i f@l‘%l{} 8 ég%pzﬁ,%m?"[ §29%) (35 mif of B ddl, 's),
Exafplé (IH.ndt h§l= 15.7 Hz), 6.58 (iH, d, J = 9.1 Hz), 7.20 -
6- ani Be- 0 IGhi ne-2- carboxyl at [ 6] .H2N N _
~ccsuzwe§m?]r'sgpp %‘26%7]?%"0 QT'ng s%s]ge*%éi'oﬁ?%]f Fengt 7 = 15.7
6- afiEhopyri di ne- 2-carboxyl ate (5.98 g, 39.5 nmol) and
sodi&yﬂﬁar bonate (2.64 g, 24.9 mvl) in acetic acid

(150 nlL) was added bromine (7.89 g, 49.4 mmol ), and
t heRAfStence Hmamhs 2Ped at room tenperature for 7 hr.

Phemethyl 6—(dibenzylamino)—3—[3—methoxy—3woxcpr0pyl)pyridine—2—
carboxylate

[0225]

N. _CO,Me
o

N
~
|G
CX)zhﬂe

[0226]

25 To a solution of methyl 6- (dibenzylamino)-3~[ (1E)-3-
methoxy—3—oxoprop—1—en—1~yl]pyridine—Z—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
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sol vent was evaporated under reduced pressure, and the
residue is was diluted with ethyl acetate, and washed
with saturated aqueous sodi um hydrogen carbonate
solution and saturated brine. This was dried over
anhydrous sodi um sul fate and the solvent was

evaRQkatgdedinder; & edll"ﬁ@drsfg §_8Hr§olu-g18nr aa;’)%] qﬂ?e?ﬁé w1£61

purified by silica gel hr omat ogr
ac SCALERFR a8e303 mmrwa@moqhhoélgev@kqteomta@ the organic

COQ@@H@ﬂt(ﬁQSGEvgﬁfréﬂéa qn&ékﬁredlébﬁﬁﬁ%é€999&3)mﬁe §%é¥éue was
(3H S 4.74 (2 brs), 6.49

%T‘P withyethyl gogspte Nmyasher it satupated brase, and

[5021l8;]5dR€ﬂfeBJ SREQEXARLA1 I8 MBEAYE. The solvent was
3- br ono- 6- (di benzyl am no) pyri di ne- 2- car boxyl at e

[ of/fé}mﬁfeecy ReEpRE-equesd (BT ersuaes u%’kj-‘éﬁélleoﬁe%#d@ows

g?%&%ﬁdmﬂeﬁﬁcﬁé‘g@, ﬁi%oguln% :E%Q!jl\lalato%fng{h I for man de

(SG‘CﬁE?t%ﬁ?X&BﬁebO/ag%Wﬁ?%nt@fg%fi'@t e sltle compound (2.24 g,
amyieid-dgqnopyri di ne- 2-car boxylate (2.42 g, 10.5
' N, N- di_net he/lformam de (25 nlL) under

| [
lirglggﬁ%:tﬁﬁ |(ﬁBt%1ﬂd5f e 84ni'%Burte Was $t6 ri7dd PoP4 3@Hai fe J =
The .6ene},i an 650I(BA) om) vva3920(3hl whedsw s hidi,etshyl 6.51 (11, d,

et her,, d saturated brine, and
dri‘ed %x\gﬁgjnhydigus S uPfate. The solvent was

ev¥gorBE B under(M-reduced pressure, and the residue was
puriog'?x;]/d by silica gel columm chromatography (ethyl

ét a hexane=0/ 100-x20/80) to give the title
goRpbarehde3 Ex6mple Jls yield 73% . 'H NVR (CDC13) 8:

> S5kl 5 A B Aoy i L

(ESP228] 411 (MrH). [0221] 20 Reference Exanple 19

20 [0229]
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 mlL) and methanol (1

25 drop), and the mixture was heated under reflux for 3 hr. The
reaction solution was concentrated tc dryness to give yvellow-
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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met hyl

6- (di benzyl am no) - 3-[ ( 1E) - 3- net hoxy- 3- oxopr op-1| - en- 1-
yl ] pyridi ne-2-carboxylate (0222] 0 ~ N N CO2Me CO2Me
25 117 [0223] A suspension of nethyl

3 br ono- 6- (di benzyl am no) pyri di ne- 2-carboxylate (3.16

1% %é‘;ﬁ%hgg%| ne R&@E %e(igizgdzgﬂessgrg 6&nd the
por%ti:,lﬁwwgs darénad ey 151390@ 9@1 [SaREeey 9hr9ﬁélt?@taw§ﬂw

aCF\%’t!l’Q}lea(:%t;ée)mt’o 19 4HB @ik 16Ncompound (285 mg, yield 85%).

dirmet hyl formam de (77 nmL) was stirred with
hedt NN &EDCI2DCf 8r 632~ R-80THaH eblet Bohd s*ol3ut2§oh2HNa§‘) ’

di h wed g gh di. %%hyiﬂetcher;, vashed)w ¥ fvsvatigl and =
saturated brine, and dried over anhydrous sodi um
sullFlat 8-3hélolsVent was i o evaporated under reduced

Pr RSBUTG pafgk £ Q%Zresigjp@ Y‘Pe%ry@%ﬁiféﬂi BYomidiiA H8tate),

col umm chromato rag
ac¥? atfeiIidx aht=18 90« >40/ 60) to give the title

CO@PQté}ﬂza(LZa@Qly%ls :VE&H &, 84%,0 1H NVR (CDC13) 8: 3.78

4483 4Hf1) 1?617(1Hd
?J Caﬁ%ulﬁtﬁ?)(%% §8 (94957 e g3=2% Mg %% 20 - 7. 36
(186ind (%) 7. 68 (clle7; dy, Fb.379. §, Ho).,168. 11 (1H d, J =
15, 7 Hz) . [0224] Ref er ence Exanpl e 20 20 net hyI

6- E ?[fgnzyl am no) - 3- ( 3- net hoxy- 3- oxopr opyl ) pyri di ne- 2-
carbbdrakeEf&dAR 220 ~ N N 2: CO2Me [02261 25 To a

S Oﬁyﬁlglqne%[‘iyf?é ,hﬁldigg(élgcl:vcbyec ¢ ¥|er?trralt Pec])i_ngé Léf‘—@ (2%5 ~-one

15 [0231]

[0232]
To a suspension of methyl 5-(3-methoxy-3-oxopropyl)-2,3-
dimethyl-2H-indazole-4-carboxylate (666 mg, 2.29 mmel) and 60%
20 sodium hydride (183 mg, 4.538 mmecl) in tetrahydrcfuran (23 mL)
was added methancl (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 scdium
sulfate. The sclvent 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
titlie compound (364 mg, yield 79%).
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met hoxy- 3- oxoprop-1-en-1-yl]pyridine-2-carboxyl ate
(2.60 g, 6.24 mmol) and nickel (11) chloride
hexahydrate (891 ng, 3.75 mmol) in nmethanol (62 nli)
was added sodi um tetrahydroborate (472 ng, 12.5 mol)
under ice cooling, and the m xture was 118 stirred

for1 regact i sgl W th

satura %gﬁg ug d%ﬁ%ﬂfu%1g% @ﬂﬁ SQ%&%IZQH ad £ndl -
orgéhﬂé (%%Jv@nt4mﬁ% éﬂhp@ﬂat%dZQn@én fdediice®.8 Hz), 7.83 (1H,
pressuge= ghe y,§si due was diluted with ethyl acetate,

washéd wi th satufated brine, and s dried over
anhW@ﬂ@asgsndm@n1éﬁ?ﬁaﬂéQ%THeesoY&@ﬂﬂimaé:ﬁﬁmapbhyaed

ugd%ke&gg@pﬁg;dﬁg ssure, and the residue was purified
i l'ica gel colum chr omat ogr aphy (et hyl

y s
ace@@&éﬁﬁ%ﬁhﬂégiol@ﬁﬂ) 30/70) to give the title
CONRAAEN {21 2’;141a§1y51é“ @og &gﬂ{%l\l d—o 1H NWR (CDC13) S
2. 64 t, J =7.6 Hz),
3. 6633%[§H1a%€;d <§)92C:(3?P| 9§) Hoy 67 4e4lﬂ+ 1$)-9%96.51 (1H, d,
J = uBdHpd): &, 141 86 40 61dd3 w14 My (ESI+): 419
(N% 50227] 15 Reference Exanple 21
R9el 6, 7 di hydr ocycl opent a[ e] i ndazol - 8( 2H) - one
[022&kehbncé33xaﬁp1@228] To a suspensi on of 60% sodi um
i.n tetrah drofuran (10
hydr Fggéd-(feg\%iéhghqﬂ?l Shhb#r%ﬁfiﬁw Q/d] 1m1dazol 8 (3H) —one
(3 mekBexy- 3- oxopr opyl ) - 2- met hyl - 2H i ndazol e- 4- car boxy
| at e 500 ng, 1.81 mml) in tetrahydrofuran (10 nL)
(1 25 drop), and the m xture was heated
or 3 hr The reaction solution was
conc €¥ss to give yellow brown
crystals. aided crystals were gradually added
aC| d (5 n.) heated to 100C, and
W, sti/rred for 4 hr. The reaction
solution was neutralized 30 with 8M aqueous sodi um
hydri@RBAE sol ution, and the m xture was extracted

Wi th et hyd, acehatés ihCoEX0RTbatas MASNSY 144 By, o.81 mmol)

in tetrahydrofuran (5 mL) 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

20 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

25 was neutralized with 8M aqueous sodium hydroxide solution, 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%).

s0 'H-NMR (CDCl3) &: 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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saturated brine, and dried over anhydrous nmagnesi um
sul fate. 119 The sol vent was evaporated under reduced
pressure, and the residue was purified by silica gel
col utm chr omat ogr aphy (ethyl acetate) to give the
title conpound (285 ng, yield 85%. 1H NVR (CDC13) 8:
26 80 a3-744 3 (2H, m, 5 4.25 (3H,
55%{3%1) 1?—|%Jd| ? Jl H25§}§ZE)95 (1H, d, J = 8.9
)MS 8(E§€+( I-?77s){M+hh4t| ng point: 162 - 164C
(re ysehal lized fromethyl acetate), M (ESI+): 187
Eg eI enmental analysis: for CL1HLON20 io Cal cul at ed
0 Ref@re?eeg@&aﬂﬂlesﬂu N, 15.04 Found (%: C, 70.87;
"5 3bth 451—13% yai @438k, 22
1, 252d| met hyl - 6, 7-di hydrocyclag%g%?aflg?%%ggﬁ) 8(2H) - one
|s YUQ’?I‘F’RF@OI”FGEBQ? To a suspensi on of met hyl
5- ( gogBfyhoxy- 3- oxopropyl ) - 2, 3-
di et hyl - 2Hi ndazol e- 4- car boxyl ate (666 ng, 2.29 mol)
and |§0% 20 sodé m hydride (1B3 ng, 4.59 mmol) in
t et rfah){rofu @23 nm.) was added net hanol (1 drop),

?é

and¥ i xt4dre was heated under reflux for 3 hr. The
r eact ion was concentrated to dryness to give
yel | ow crystals. The obtained crystals were

gr adual added to 12M hydrochloric acid (12 nlL)

heag%?daaﬂS to 100C, and the m xture was stirred for 1
by . The reastiupensdbriltdfoBoRasSodifmt hpditizRd (M & ng,M2. 90 mmol)

aqueouys . so m_hydroxj d sol ut xtracted with

et hift L{fgg?g}’cgr é}%gn Qi F‘ﬁ‘ét A%@sﬂ q}kﬁt h saturat ed

br i : mnoa@dhdxprﬁ;dpﬁm&tdeamsgdrpm,s BSQQId :wmusuafaatﬁ%e M&ture was
sol y. evapor at ed under ced pressure,. 30 _an

t he trelersrlegﬁe vvasog'pg?m?era Y55 goﬁ :jj?a 481 OFBL“gﬂlon S

chrmtﬂtydgﬁawr@dthyycla@ehaaééhevdanet%&)(/%ﬂ-bﬁé)/ 80 mg, 0.97

gvrﬁ'ndll'}elnt Jcéér%h%?@?&ﬁ% ((§ )ng\fasylag ded t%é;:etol?%nd 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=35/65-370/30) to give the
title compound (138 mg, yield 68%).
'H-NMR {CDCl3) &: 3.16 - 3.21 (4H, m), 4.27 (3H, s), 5.53 (1lH,
s), 7.29 (1H, d, J = 8.9 Hz), 7.79 (1H, d, J = B.9 Hz), 8.00

25 (1H, s},
melting peoint: 189 - 192°C (recrystallized from ethyl
acetate/hexane},
MS (ESI+): 210 (M+H),
elemental analysis: for Ci;3Hi1N3

30 Calculated (%): C, 74.62; H, 5.30; N, 20.08
Found (%): C, 74.48; H, 5.27; N, 20.1e.
[0239]
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1H NVR (CDC13) 6: 2.64 - 2.78 (2H, m), 3.04 (3H, s),
3.11 3.23 (2H, m, 4.09 (3H, s), 7.26 (1H, d, J = 8.8
Hz), 7.83 (1H, d, J = 8.8 Hz), nelting point: 157 -
159C (recrystallized fromethyl 5 acetate/hexane), M
(ESI+): 201 (MtH), elenental analysis: for CL2H12N20
Cal cyé aled-& ,@xam91%7 98 H 6.04; N, 13.99 Found

(%9: C_71.88; N, 14.04. 1o [0233] Reference
Exanfﬂqg—ggmethyl 6,7- dlhydrocyclopenta[e]1ndazol 8 (2H) -

J)deng g@g%lltg? di hydr oi ndeno[ 4, 5-d] i m dazol -8(3

H) one & N 15 [0235] To a suspension of

GO%ER?dOGm hydrlde (33 my, 0.81 nmol) in

t et rghydroofuran (5 nL) were added a sol ution of nethyl

CN

benzN'/I - 8- (3- gkt hoxy- 3- oxopropyl ) - 2- net hyl -1 H benzi m da
‘ yIate(148 ng, 0.40 mml) in

n (3 n.) and 20 nethanol (1 drop), and

as heated under ref lux for 2.5 hr. The
reacfgzaqjsol uti on was concentrated to dryness to give
yel | ow brovvn crystals. The obtained crystals were -

gr adual | yTRRISHSPERIDNM 9} dPBE Masine avdrddes (38)1 meat bedS

to Q) iantktrBaydistur=n WASuS! Wakesud d2eMiy1 The
reacti on solution 25 was neutralized with 8M aqueous

sodi HRPRPEFEXRGesSBRPRA S0 25 arkD, dx PP detadd - waedh tdtehplixture was
acetsttieredhet exbmatémpéaratwas hed wst hin Saﬁ\%cﬂlﬁﬁt‘iohr bher, 2-

and Ve r ous . magnesi ym at e,

sol v&ein %&ég Jagégi‘? FYTHER n‘}%ﬂfﬂ&@@ﬂ%éé&%’% gida ma.

the 1. gz.lt mmob)ommoueﬂra(rﬁairﬁguryri. engmgg%as 3&@&&;%}1?1:0, and
],T)Zﬂlxmre ¥a Ss%izg;')edsj‘;lt %0 ggfor ﬁllol}r( 1:£)herrfeac;t1ﬂn

- 7 B utifl WBEHAinted wABh(ddtudted syikolisHEddium 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 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~
dihydrocyclopenta[e]indazol—s(2H)—one. The obtained title
compound was used for the reaction of Reference Example 28
without purification.
MS (ESI+): 224 (M+H).
25 [0242]
Reference Example 26

(3—benzyln2—methyl—6,7—dihydroindeno[4,5—d}imidazol—8(3H)—

ylidene)acetonitrile

[0243]
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M5 (ESI+): 277 (MtH). [0236] Reference Exanple 24 5
(2-met hyl - 6, 7-di hydr ocycl opent a[ e] i ndazol - 8( 2H) -
ylidene)acetonitrile [0237] CN [0238] 10 To a
suspensi on of 60% sodi um hydride (116 ng, 2.90 mmol)
in tetrahydrofuran (8 nL) was added di et hyl

cyanonet hyl phosphonate (516 L, 3.19 mmol ), and the

wasy stirred at roomtenperature for 30 mn. A

I%rgent al e] i ndazol - 8(2H) - one (180
{ tetrahydrofuran (2 nlL) was added
t hereto, and ture was stirred at 50C for 30
mn. The reac gl ution was diluted with water,
extracted with ethyl acetate, washed wth water and
sat #P384H brine, and dried over anhydrous sodium

sul fate. tTHhe sebyalionasr eyAPabal &fl Hiddese r efuggd 8%0 mmol)
pressure and the residue was purified by silica gel

col &fn e?ﬁﬁqyﬁﬁPgﬁ?%ﬂJ § @%{fﬂﬂs added diethyl
a@ﬂ:@hﬁé @@gn@é&ﬁﬁaa@% B9 p.tLo g'Q’@nﬁnB@) . téﬂd Qhe mixture was
mpound el d_68% VR ( CDC13) 16
3 2f &ﬁ’ﬁ? AL, rﬁ B PAraty L §°§33Q fin- &, SO%HE@OI&M 3-
((:i1H&e§z§l—@—:Irlé):hyf—ggi—ﬁlhg%galrﬁcaﬁ%% %—H&lmlt@azﬁl BZgH) one
i - recrystallize
fronqgt?] gr écg?dﬁ’ﬁlﬁeiﬁn 3”%8 (5 780 ) Mgy added
el emaata&o,amabysm ‘mifx@nr €134l BB r 361 Gal cobmtieshpe¥tuts for
0; N, .20.08
28,38 jth 0 THR ra 39, Sl RRE s A e D weter,
(1, 2xtractduy with 7etthily drecatd, opesta] eliithdeaztodr 8haHaturated

y|iQ§E§g?%$kOBL1é&'a%er anhydrous sodium sulfate. The soclvent

was evaporated under reduced pressure, and the residue was

mg, 0.97 iIs

purified by silica gel column chromatography (ethyl

15 acetate/hexane=30/70—80/20) to give the title compound (53.3
mg, vield 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 (2H, m), 7.08 - 7.16 {1H,
m), 7.18 - 7.37 (4H, m),

20 MS (ESI+): 300 (M+H).
[0245]
Reference Example 27
2-(2-methyl-6, 7-dihydrocyclopenta[e]indazol-8 (2H) ~
ylidene)ethanamine |

25 [0246]
\

N .
No N/ NH,

[0247]
To a solution of (2-methyl-6,7-
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[0240] N CN 5 [0241] To a suspension of 60% sodi um
hydride (58.1 ng, 1.45 mol) in tetrahydrofuran (4
nm.) was added diethyl cyanomnet hyl phosphonate (255 L
1.58 mml ), and the mixture was io stirred at room
tenperature for 15 min. A solution of 1,2-

d mg,
I Tyl gl anent el padola Sapteonn. on g

). wa
addetl ettt ehanolt hel dninkd uyersnasded i Raney sPPHdC (Pof!

24,04 oM R £ACAH BN B A ik 98n Werst dich Ut 8h Whkhmixture was
sat urated aqueous sodi um hydrogen 15 car bonat e

SOFRATTSY UBKRF ot tWETORSh adPRGPIeN e Rt BOOMISABE FUas for 3

E’Vaﬁﬁr apd %ﬂ%‘:e@a@rﬂl@_%eré’(ﬁ‘%ﬂr kB0t ce@ Y, d120MdS the
sodium sulfate. The sol vent was evaporated under

r eBbkiet ter B3 LRARcenhRFhenAes| R CRASPIASHPet® B Ve the
si ti€r ¢ s@wn{rmhﬁ@nq;l@aaawy) (ethyl _
acetate/hexane =30/ 70- +80/ 20 give the 20 title
corfpdWRd (¢82) jy) 2ad7a~ m o& ﬁéHwI‘E)h 13- 81 a7 metlRy (2%, 7V~
di bysis ogyg! Qpe«ﬂtﬁ[eebi nepzal.28 (2H) s1ons.s8dhe sobt ajMEdm),

3L PSS v 00! I SO, O WL 1,

(N%rbkudaén[QZQZ] Reference Exanpl e 26

(3-be $ % 7-dihydroindeno[4,5-d]in1dazo|-8(
3H' Eﬁ 152 ne?i e tri le (0243] 123 QIT/CN N [0244]
TO[ezsmspenS|on of 60@6sodiun1hydride (32 ng, 0.80

nng % in t furan (5 nm) was added diethyl s
cyafonet iy g te (142 L, 0.88 nmml), and the

100 E QL ,&-\Metlsyi-r&,éddahydmyc&ep@madtew ieddorl-80Z2Hin. A
soI Lon -

beRz ‘Fe‘be’etP%?"f“-"éf%- di hydr oi ndeno[ 4, 5- d] i mi dazol - 8( 3H)

- 01182489}

\N
H N
No S J NH
[0250]
20 To a solution of (1,2-dimethyl-6,7-

dihydrocyclopenta([elindazocl-8 (2H) -ylidene)acetonitrile
obtained in Reference Example 25 in ethanol (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 (E5I+): 228 (M+H).
[0251]

Reference Example 29
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(73.4 nmg, 0.27 mmol) in tetrahydrofuran (2 nL) was
added thereto, and the mxture was stirred at room
tenperature for 10 30 m n. The reaction sol ution was
diluted with water, extracted with ethyl acetate,
washed with water and saturated brine, and dried over
anhy dg- Qs yaedi HMcsuh bgdria [ERgyslvent onyvas evapor at ed
under reduced pressure, and tﬁe residue was purified
by §¢%%4da gel col utm chromat ography (ethyl 15

acet at e/ hewane=30/ 70- +80/20) to give the title

cor'_rND d 3.3 ny, yield 67%. 1H NWR (CDC13) 8: 2.61
(3HS s) 9 - 3.24 (4H, m, 5.34 (2H, s), 6.63 -

.7 , 6.95 - 7.05 (2H, m), 7.08 - 7.16 (1H,
nm, 7.19 - 7.37 (4H, nm), 20 M5 (ESI+): 300 (MHH).
[OZﬁgﬁssﬂeference Exanpl e 27
25 (2- met hy kobut/idhi by daeotal epeptadrikyrdagadpr®odt)nicotinate

g:cl ?g?@%g?ﬂgﬁ%&%ﬁiﬁ otzeé%:g]ahyygofl.{r%%dfﬂogor@? ?:gls uédd%‘& to a
di hydspmsdlbapentaic Ebathar ¢lydd(ad) ¢3/173dgpedncetnmol )t rin e

(600 . 2.87 mmol) in ethanol (14 ni) were _added

o BotEnyef o P e (Sl o AR SR B R BT S w MaE AP 4300 BT
m) vasratidede ton telméxtase ast rpoeccanpgentard)y dndgelime mixture
at npspher t room.t eratur,e _for 5 hr .. .The

34, RRD IR LA RO LS A LR L P adre® Do £8P0 roon

fil temperatage corice mi kAt es wasdepnecaduesdd prelsguredueed

(cofis s o i SRR s Al o s Sl fhppo e oo

3. 58L][ 24t 08¢, land 6h& mizturd. €8s (sBHrred,at51839°C ©r030 min.

U gafipyche (e i ified ol i nigifieg tretye, e

(ipsolytdzqppterial was filtered off, and the filtrate was
extracted with ethyl acetate. The extract was dried over
anhydrous sodium sulfate, and the sclvent was evaporated under
reduced pressure. The residue was washed with hexane to give
the title compound (1.57 g, yield 58%).

20 'H-NMR (CDCl;) &: 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 (iH, 4, 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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Ref erence Exanple 28 1s
2-(1, 2-di net hyl -6, 7-di hydr ocycl opent a[ e] i ndazol - 8( 2H) -
ylidene)ethanamne [0249] N N X N H2 [0250] 20 To a
solution of (1,2-dinethyl-6,7-
di hydrocycl opent a[ e] i ndazol -8(2H) -yl i dene) acetonitrile
obt gﬁé?‘ﬂ in Reference Exanple 25 in ethanol (2.5 nl)

ded Raney cobalt (1.2 g) and 2M
ammnl a/ 8ehanaispsobiioh gf meRh®l i) (dikedzylsainpktim @-methoxy-
was, S ﬂg{gﬁr yelr S © galgar
terr%e%at lf?gyg ld%rg %hée%gcgg%g yf;e: ff\%ﬁgﬁl | I4t E? eﬁﬁwf)f and 60%
thr@@@hmcéwrede dR86t e 9-166r mnel wdg tekedydrafesen (48 mi)

undgs s ra‘%@!éﬁeﬂeﬁ[a%%iur(f 49, V§m§ hn%et i & €0 ONRS UH&'ateH" @inder

obtained title conpound was used for the reaction of
Ex ahpfla1x7 Loy %hﬁa@tr putief reactm sgduisn Eep+yoncepggated to

(M*&Q neds029dh RRABERNSE F4RTR! B2£2%1]2%as added, and the
dyh dr o- 7H cycl opent al c] pyri di n-7- one [0262] O N

~ |m+xtqu§253§ stgi riedob Ut 1OC ofomdbhyin. The reaction solution
4- (Ra£tdiaxy¥ed- MPEQH%i )dHetatb Nal 4180 widh. datTddtkd

in tetrahydrofuran (100 nL) was added to a suspension
éf BBILVSASarHHY dwrEgedIess. Wb@na’geg, spLifpPY, j4nd washed with

t et bahyiteHUR AThd .S0Tie WAk APDMA (RBReAmyOus MdiaRObulfate,
(100 L) . was_added to the mxture at rqQom tenperature

and®PRehf RPHYERY YaRaSYIRAFREGIURART TERPCRE PERSEVTR: The
Af t eesTi@ wAg hrifoed b{ dipeEat gé e collifn NhdoaCoddsohy

COn%ggggfag%gté%gvﬂéxggggf§¥%0—+40/60) to give the title compound
15 (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, d, J = 8.8 Hz), 7.15 - 7.34 (10H, m),
7.51 (1H, d, J = 8.8 Hz),
MS (ESI+): 329 (M+H).
20 [0257]

Reference Example 31

6, 7-dihydro-5H-cyclopenta[clpyridin~-7~-ylacetonitrile
[0258]
CN

N ™=
=
25 {[0259]
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{clpyridin-7-one (130 mg, 0.976 mmol) in

tetrahydrofuran (5 mL} under ice-cocling, and the mixture was
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pressure. The residue was added to 12M hydrochloric
acid (50 nL) at 0C, and the m xture was stirred at
110C for 30 min. The mxture was alkalified with

sodi um hydrogen carbonate, the is insoluble materi al
was filtered off, and the filtrate was extracted with

et hyt ; a8t abe. 15T|?ﬁneXt'ffbeEeﬂ@§1&{ IBHuOVG] walh with

Yl
sodium sul fate, and the solvent was evapor at eg
redéééﬁraﬁ@éséav@USTﬁed%‘ésultﬂgiéom aRabhedt e aqiuhewan@nd the

to gii¥eurd %stéiﬂr%c‘igapw e@i{@ cgbrjr:)akfbel q‘hQSe/ﬁtra?cq was

1H NWR (OC13) 8: 2. 66 -
(2HArH§d overggnhydrogg %q%wwu fater epe) UBP sylsfelst 2vas

HZ) erp(Q&t(eJiHuncﬂar dedacéh %rlél%)suré 0251% rﬁ%ﬁiﬁée@ﬁ purified by

le 30 25
ggﬁgqﬁzﬂeém:wdwscbrwﬁwepm @HWépent a[ b] pyri di n-
7 Oﬁéeti%\'élcaroe “50@50&8'@/2@?6 h‘gzgﬁéoﬂ_ﬁl@nsgﬁp&{ésbaglfled
of net enzyl am no) - 3-
3- o%ﬁ?%fﬁywp’g}?%nﬁ 1 BHo¥ P a%céie(dzpeglfgdlwseﬂ?ﬁmppwder

and (6@%g)$06h&r‘ﬁﬂéyﬂlﬁ_kﬁlﬁre( 326 BBir2OonaEP!a Hyﬂro en
tetrﬁlﬂ%sdrofuran (48 nmL) 5 was added net hanol (1 drop)

AR PREERSFELTE WRRD HEERFTRAeroT efFux TP6r catalygt was

Thefﬁ.]‘:‘mﬁddoafﬁmdﬂdl Qﬂevﬁﬁltﬁaﬁée@éi aivadot fediA8SE Sreduced
12M hgdruochl |c ac(g % v?,s added,. .and t he
ni xPEFEHEs st FETSHE I’fﬁcp oriips Ry Sikiee Pehcqlonn

SO| Uht@ihto\gaSple |(@Eﬁ§il%&éta@bhﬂéxa3@ﬁd @V@O—ﬂmw%@)alt'ozggve the
turate gHeous sodi.um hydr ogen car bonat e
soI u%éf‘ “PaRd Wa I‘?g Hvﬁ“?’h §ggu€%$éd brine. This was
dsi é&mer(cmnhyds ous ggsodiaunssytfiate,, 2a9e 1 he 130l yeNtn),
was 5 eyfpor,a pressure. e . residu
y9pora g% ea?gi%ce[% &85y fl.ra%‘,ogor.gpﬁfl?,ee.% (1H,

was purlfle col umf chro
(et Hyl| J acdt atléi)heﬁaﬁé 104,969440/60) to give the title

nE@%tg 15 (1.17 g, yield 74% . 1H NWR (CDC13) S:
.6 75 (2H, m), 2.91 - 3.03 (2H, n), 4.87 (4H,

s) Rﬁf%nFﬁl-Ex@lPl@ 328 8 Hz), 7.15 - 7.34 (10H, m,
20 [2-(dibenzylamino)-5, 6-dihydro-7H~cyclopenta{b]lpyridin-7-
ylidene]acetonitrile

[0261]

CN

[0262]
25 To a suspension of 60% sodium hydride (146 mg, 3.65 mmol)
in tetrahydrofuran (20 mL) was added diethyl

cyanomethylphosphonate (640 uL, 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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7.51 (1H, d, J = 6.8 Hz), M5 (ESI+): 329 (MtH). 20
[0257] Reference Exanple 31

6, 7- di hydr o-5H-cycl openta[ c) pyridin-7-ylacetonitrile
(0258] CN N1 25 [0259] To a solution of diethyl
cyanonet hyl phosphonate (346 ng, 1.95 nmol) in

tegf az‘bydr Oii Lki@&mel? ﬂir)te\&%h?@ﬂﬁdré@% BOHY rrwa@mjeede

(54.0 under ice-cooling, and t

he le%ﬁeéowa@%ttihrer eaxeﬁrer ¥8fh F%@Faﬁmfe%ﬁosdﬁnﬂﬁn The

Thﬁeéﬁ%ﬂ@hXEéHd%ﬂﬂﬁswégcﬁﬂqu@dawﬁEH Wbt @Fatfd agueous ammenium

6- di hydro-7H, cycl opent af pyrldln 7-one (130
0. SPHHAB! 5041 it FOREOMGF P 8 n2go e washetd with

i ceatinQlteAdnraftd bhe dm'lmuwewaﬁm;,azo@at igiedmf @K1 fE%e. The
mn. The reaction solution was diluted with

sat yr at ed,
aqﬁ%&ﬁﬁ?tsdd?LﬁHQE?dPBﬁ%qugﬁFbEﬁEﬁQ?dSBF%ﬁﬁqﬁ?' 3ﬁ§'¢ﬁﬁerESldue

M ¥& 3R MBSe@ Xy a6l €€k Wellhcoliyl cheehat®yraphe eéfttl'fyﬂct
was dried over anhgdrous sodi um sul fate, and th

sofvRirtefAgxaneRIdgePar@d 'tihder FEBUERR tdrtéesa?f&muﬁﬁeﬂ 01 g,

r egigiue osas. purified by silica gel columm

ch{onato r(gﬁy %?thﬁ acet at e/ hexane=50/5080/20). To
19 JH5MR; &P liTied? prddder Pnl%et Hahel fo™ -
L) . s s(saddey, pfal9l9ad1mmtcanbenzpbme; 6 (330 (1g) ,dand= 8.7

th e S5t ed under a hydrogen i o atnosphere
ﬁ g%ﬁ##énpgfa u#gﬁé ™4 hr. The cat al yst was

f|MSeﬂEﬁ}off352mww+Hhe flltrate was evapor at ed under
re?&ﬁﬁﬂ pressure. The residue was purified by silica
gel "col'um chronmat ography (et hyl

15 CB¢ &t mnivex Bxanpl@/ 60- +70/30) to give the title

e ST T %5%% 51**5?%5‘ %4@9@@7
(1k=ll]¢r)et07ilQQlJ(ElH dd, J = 4.9, O. 8.46 (1H, d,
J Toded Hz). 8.55 (1H, s)

CN

20 [0265]

(2~ (Dibenzylamino) ~5, 6—dihydro-7H-cyclopenta [b]pyridin-7-
ylidene]acetonitrile (1.01 g, 2.87 mmcl) was dissolved in
methanol (40 mi.), 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 tc give the title compound. The obtained title
compound was used for the reaction of Reference Example 34
without purification.

30 'H-NMR (CDCl;) &: 1.81 - 1.97 (1H, m), 2.42 - 2.63 (2H, m),

129




[0260] Reference Exanple 32 20

[ 2- (di benzyl am no) -5, 6-di hydro- 7H cycl opent a[ b] pyri din
-7- ylidene]acetonitrile [0261] O0-1 CN N TN [0262]

25 To a suspension of 60% sodi um hydride (146 ng, 3.65
mmol) in tetrahydrofuran (20 nL) was added di et hyl
cyanpiet by kphpsphanat £, d640ul, a8 96=-nwlg),, sanduihes.26 -

m xture was stirred_ at roomterrperature f or 15 mn A
soPth§ ddHpfmb. 4-71 (2H, d, J = 1le.2 Hz}, 4.85 (2H, 4, J = 16.2

(disbehzybamng) &, 6- didisduey /H cycl-operd afibhipyny di n- 7-
one 128 (1.00 g, 3.04 mmol) in tetrahydrofuran (10 nl)
waf0%&fded thereto, and the mixture was further

st Ref&bnicer Eddnglien34The reaction solution was diluted
W|th sat yrat ed aquequs, anmon sol ution,

di ¥ Ut EFEWPPRER Hy - Qcé]t%ﬁ“éylv\ggqnéi&?\?(ﬁ “sat ur at ed

br Epelopndadp] @ iav ar2-antiydr ous sodi um sul fate. The
sol vent. was evaporated under reduced pressure, and the
redPRE was purified by silica gel colum

mat ogr aphy (ethyl acetate/ hexane=10/90-+30/70) to
he title conpound (1.01 g, vyield 95%. to

IHNWMR™CDCL3) 62,87 - 2.99 (2H, nm), 3.00 - 3.12
(2H, m,) 4. MH, '$)2 5.99 (1H, t, J = 2.7 Hz), 6.52
(1H, dy N , 7.17 - 7.41 (11H, m), MS (ESI+):
352 (M+H) is Reference Exanple 33

[ 2-( zyha&m no) - 6, 7- di hydr o- 5H- cycl opent a[ b) pyridin
-7- etonitrile [0264] O_~ CN N N 20 [0265]

[ 2-( €nzyl ami no) - 5, 6- di hydr o- 7H cycl opent a[ b] pyri di n
186 7{0268]

To a solution of [2-(dibenzylamino)-6,7-dihydro—-5H-
cyclopental[blpyridin-7-yllacetonitrile obtained in Reference
Example 33 in ethanol (14 mL) were added Raney cobalt (10 g)
and 2M ammonia/ethanol solution (14 mL), and the mixture was

15 stirred under a hydreogen atmosphere at room temperature for 10
hr. The catalyst was filtered off through celite, and the
filtrate was concentrated under reduced pressure toc give the
title compound. The obtained title compound was used for the
reaction of Reference Example 35 without purification.

20 ‘H-NMR (CDCl13) &: 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, d, J = 16.2 Hz), 4.88 (2H, d, J = 16.2 Hz), 6.22 (1H,
d, J = 8.5 Hz), 7.14 - 7.39 (11H, m), hidden (2H).

{0269]

25 Reference Example 35
N-{2-[2-{dibenzylamino) -6, 7-dihydro-5H-cyclopenta[b]lpyridin-7-
yllethyl}acetamide
[0270]

130




yl i dene] acetonitrile (1.01 g, 2.87 mmol) was dissol ved
in nmethanol (40 nL), 20% pal | adi um hydr oxi de- car bon
powder (200 ng) was added, and the m xture was
stirred under a hydrogen 25 atnosphere at room
tenperature for 60 hr. The catalyst was filtered off,
the filtrate was concentrated under reduced
re to give the @tle conpound. The obtai ned
onpound was_usled for the reaction of Reference
Exanple i34 w't out ﬁ)uri fication. 30 1H NWMR (CDC13) S:
N.g 2.42 - 2.63 (211, m, 129 2.71 -
(1H, dd, J = 16.8, 4.4 Hz), 3.26 -
~71 (2H, d, J = 16.2 Hz), 4.85 (2H, d,
Hz), 6.28 (1H, d, J = 8.5 Hz), 7.19 - 7.38
. [0266] 5 Reference Exarrpl e 34
7- (gz-ﬂﬁl noet hyl ) - N, N-di benzyl - 6, 7- di hydr o- 5H
PRIV N et A SR R

[2cﬁ@ﬂ&ﬁﬁh&ﬁkﬁp@fﬂlhlﬁrZ—éﬁﬂﬁﬁdbBt&&ﬁed in Reference Example 34
cycl opental b] pyridin-7-yl]acet on| trile obtained i

ReP@f eHcso0 Eﬁ%rﬁﬂ &8 3R YRAtRERD| ?(Blﬂmm)t%&t@hféﬂa’ét? (441 pL,

RaBe:Vs cneml aﬁé%&hca&%ﬁﬁamm/@t haod n@enptwm added,
%L%}W t he mxtur%e\(/ﬁ 15 stirred un]r 8 15 min.

hyaP é‘PﬁB‘é’b%é"Fé LR R o ) o1 A vt e 1607 S

Thene ateaalc;tebnv\mlﬁtubhewaﬁ difi:tedh rwxgh sgbhrdted agdeduse

filtrate concen rat red r r

o RO ERpRSN e RhES SHART RS IR BIRHTENA acetate,

magasisat! Wiah seln’elralteelcbrme,ofanRecﬂJear@oeeE@WIde‘D@s sodium

WI L h?ﬁ%teo ur'g%e Cs%;v%it ( ;}B‘é@z&%}% Zslf(edgni%} png)ejsszg’e,
6ﬂd tie &@S@dﬁﬁ wWHs, Pﬁrgmﬁed ByleiYikHd, ga},colympQ (2H,

d ﬁro ﬁ?ﬁ} (f"AEfX§ S d(f%ﬁ:\nel'%og’ %’0/@?%%4 :!;H’ve the
title compound {0.91 g, total yield from Reference Example 33,

15 19%).
'H-NMR (CDCl;) &: 1.60 - 1.91 (3H, m), 1.75 (3H, s), 2.24 -
2.37 (1H, m), 2.62 - 2.85 (2, m), 2.94 - 3.07 (1H, m), 3.12 -
3.28 (1H, m), 3.40 - 3.56 (1H, m), 4.73 (2H, 4, J = 16.5 Hz),
4.85 (24, d, J = 16.5 Hz), 6.04 (1H, brs), 6.29 (1H, 4, J =

20 B.5 Hz), 7.17 - 7.36 (11H, m).
[0272]

Reference Example 36

i o

N=-[2~({2~amino~6, 7-dihydro-5H-cyclopenta{b]pyridin-7-
yvl)ethyllacetamide
25 [0273]
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[ 9] 25 Reference Exanple 35 N-{

2 - (di benzyl am no) - 6, 7- di hydr o- SH cycl opent a[ b] pyri d

in-7- yl] ethyl}acetam de [0270] 130 O N N H (0271]

7-(2- Ami noet hyl ) - N, N-di benzyl - 6, 7- di hydr o- SH

cycl opent a[ b] pyri di n-2-am ne obtained in Reference
?ﬂ 34 5 was dissolved in tetrahydrofuran (28 ni),

tr| et amne (441 L, 3.16 mml and acetic anhydride

(298 L, @-18-f#oiDibrerelatided © ArthyREOM Kt ure was

st Ic%@sipéﬁtar[e@mfflmenayweechfy@naclétamlae T kRAchi DA mmol)
sol uti on was uted with safurated aqueous, sodi um

hy #R6gehsSAVBBnkt SCEELGL 7D (@71 Trled aRitt R2 Biasjm hydroxide-

3CeLabsn pdwleVashaf mdf t Bas adddeal eshdrheemiangdedivhedstirred
over anhydrous sodium sulfate. The sol vent was

evapErARI2YGAARPT rRAGSRECT SLsaPen temperAt e dicgudd iy The

PUdak b @sOYrasi Fi O @Rl c€9) WHA tﬁsrﬂm&trageamw dogitbytrated
acet at e/ hexane=30/ 70-) 70[3%: |ve tE title hed
coMBgahdrgdrcse @re%salrrsv et E i”b Ehefitd taé?anﬁf‘% washe

33Mltﬁ555%ﬂﬁhte&Fh@@éauécgﬁaiﬁm.&ydioé%h-caibSﬂa(é3leﬁilon and
JIJ:}.) 7ssaf.lggf'teds Bgrege( 1|‘1‘|h1ﬁ,) wass%éed r%\feécBaP%WI%s sgéh'ﬂ)d‘ sulfate
3. B6d( tht d91vedt ndad %Hapdratled: uhBeb AdruceddpBissu2H, td,give
), 6.04 ( brs), 1H, d, J = 20 8.5
Hz)the‘?tfﬁflz cpmpgung ‘él'g g [df}é] ef er ence Exanpl e
36 1H -NMR (CDCls) &: 1.71 - 1 94 (3H, m) 2.00 (3H, s) 2.25 - 2.40
6, clo ] pyy i 7-
1) OB )T Tht and 2 225 03125 B0 A g Py F28 L7 3.a0
15 (1H, m} 3.40 - 3.55 (1H, m) 4.28 (2H, brs) 6.31 (1H, d, J =
8.3 Hz) 7.28 (1H, 4, J = 8.3 Hz) 7.66 (1H, brs).
{0275]

Reference Example 37

026
[2

ethyl 9-(cyanomethyl)-8,9-dihydro-7H-

20 cyclopental[c]lpyrazolo[l,5-alpyridine-l-carboxylate
[0276]

{0277]
To a solution of 6, 7-dihydro-5H-cyclopentalclpyridin-7-

25 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 sclvent was

evaporated under reduced pressure. Half of the residue was

dissolved in dimethvlformamide (22 mL), ethyl propiolate (681
30 pL, 6.72 mmel) 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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131 [0274] (N-{2-[2-(D benzyl am no) -6, 7-di hydr o- 5H
cycl openta[ b] pyridin-7-yl]ethyl }acetam de (870 ny,

2.18 nmmol) was dissolved in acetic acid (22 nL), 20%
pal | adi um hydr oxi de s carbon powder (220 ng) was
added, and the m xture was stirred under a hydrogen
at 'Hl?cﬂﬂfé G ;;?Péﬁtt ?W??ﬁtﬂe%h Qreé‘gﬂhr ThE@xtract was
cat al yst vvas? tere and the filtrate was
cornEaREr ated anhrdrsus sadéen PHLE3E8r enddithat LRt hvas

et Ryhpacetdt GnddPd-NRSRdpra it eSatiweat 86k BAUQQYSpurified by
sodi um hydr ogen carbonate solution and io saturated

brisiéicFreel wadumr | EFopserIEmiydr8tdYsodi um sul fate

and het sl MeRE= Y‘@F&)(ﬁll@@,ofﬂgt ed &{\Fjeefth(eegﬂ@@ chnEén%&H Q440

to give the title conpoun 53 ng, yield

1HMVR (CDC13) 8: 1.71 - 1. 94 (3H m 2.00 (3H S)

(lez_ilﬁ ~NME - (&Q»cﬂ)l'd mm} @@1 £2. §3= (72*2‘ HE) 2% ~ 3. @Z (1H, m),

2?8462H Ztﬁls)(lé 311) " fHng' %@5 (éﬂe ) 27?%8' (Zlﬁl g, ml.

é7=z t&%Sl I-%)o(z;? (68, (Iﬂ)?h 3|bQ§)—9i 312..75114 R%egeme (dxagpl & = 7.2
et hy cyanomnet hy [

&y ot ¢1 o Pob] B 5. & By iLhr ng 10 Cappd Pt -39 (15,

[ 0Z4§] sCERELIHONG, \d N eNg fPR77] To a sol uti on of

6, 7-di gidro- 5H cycl openta[ c] pyridin-7- 25

yl 0% 8hitrile (1.77 g, 11.2 mmol) in acetonitrile (22

rTL)ReMenaddEB;dmﬂaléam' nooxy) 2, 4-dinitrobenzene (5.00

T Strvh e belsmoBRfhy s fé'vé%%i??réﬁém W Tnced

pr esslbeentdald] pgtazdie (e Si-dlgynigis ne ol -ssaibesdlatre

di m formam de (22 nL), ethyl propiolate (681 30 L,
6.7 ) and potassium carbonate (1.55 g, 11.2 mol)
wer adw tand the mxture was stirred at room

te ezg N3

[0280]
Tc 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 2-butyncate (80.0 uL,

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 sclution 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 cclumn chromatography {(ethyl
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hr. The reaction solution was diluted wwth water, and

the 132 m xture was extracted with diethyl ether. The

extract was dried over anhydrous sodium sul fate, and

t he solvent was evaporated under reduced pressure.

The residue mas purified by silica gel colum

chr tage = 0
%@%gecghe e %g&{@gaéo/%‘gﬁi 2 4%%@&%{%{ §%M (51.2

6 my4mlf€3t31~|32fs) = 7 2 Hz), 2.20 - 2.32 (1H, m,

2. EFI—NMR?- (@%cijo’a M ,42 @G, -2 35— (71|2| HE% 221%0 '22319]{1}1 m),

(1H m 3.04 (1IH nzi (’gq
4. $442¥ 2<f6 JSH 72 2o’fi) @641“1 4“)512(% r?)o 6(8h ™~

(slb‘ 2@ -J3zéb. QHHZ;)\), & 3% ((iﬂr', q,8)s =8744 }(z])H 4d44J-=.56 (1H,

- W£0278 Ref erence Exanple 38 eth
o iy aRoffbr Ffk) S et iy P85 @ Bk L7Rr 15 - 6.8 HD),

fyqdeqeg%g&cﬁ]xmr @Z@lﬂhloé%: ax]raxf%ghanqﬁe& aF REXBLRYE

0279 To a solution of
6, ?qﬁFﬁ§de?d§H9éyclopenta[c]pyr|d|n 7 20

yl agetepriyd 2@4( 9@+ ,ng, 0.569 mmol ) in acetonitrile
was added 10&an1noox )-2,4-dinitrobenzene

J("lﬂeﬁ’ﬁ%t?)l SEALHRHTY | © aﬁtfHPHé i xt ure was stirred at
40@af1@ﬁ13,2echr(%)The sal . \gapt H e 05evaparased under

reduce essur ere e dissolved in

di et I 3% %Q 5In§)gf 9ﬁa§4 é%‘utynoate (80.0 L,
25 (2839 nnDI) and potaSS|un1carbonate (94.4 ng, 0.683
nmmo dde d the mxture was stirred at room
ted%%?&?ﬂ?%]ﬁ ié r. The reaction solution was

o |atthgd aktéyam@methyIMHQ—Ehhylﬁﬁ,ﬁkdihydwn§7€xtracted

W th ta X .

anhyy& OBXnt éc% rgz é,%_é tlﬁl%g dd&fr%gng%

S7S0 é so vent
evapazaa(ed under reduced pressure. The residue was

[0283]
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
dissolved in dimethylformamide (22 mL), ethyl 2-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
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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silica gel colum chromatography (ethyl 133

acet at e/ hexane=10/ 90-*40/60) to give the title
compound (51.2 ny, yield 32%. 1H NVMR (CDCl13) 8: 1.42
(3H, t, J =7.2 Hz), 218- 2.31 (1H, m, 2.42 - 2.66
(5Hn)276-286(1H m, 2.90 - 3.02 (1H, m, 5

4 é%ez:igﬁﬁ%"%}lg %f@ Téf)/?‘ﬁ)( 2B gﬂ\.re +rz Zlglé'l%)omféuﬁé {644 mg).

GHENIR )(CDChBI ©F nby ?@o.taﬁ, 93¢ = 14@) Z()rreér’iﬂst%ﬁﬂlrlﬁedj =
ffozmzeh*ﬂw 2 .agetaj e/hexanaly, Mea0ESIz)e3 284, GykHe,750- 2.84
el enent a anaIyS|s for CL6H17N302 _ Cal cul at ed (Ag C% 19
67.698 m. &-65 Ne- 9% @88, WourdOf vf2H.c2 67. B8 I 19 -
6. OLi3aN(1d4. m36 4.39281, Reference Exgmal.e439 A53ethy) m),
9- (cyanonet -2 et hyl - 8, 9- dlhxdro TH
cyd-SgehntBd{ éi/pﬁraz%-lgo £) 5- 81y (it nde 1L caPbddiA’at e
[Oq&ah go2Et 6CN N N [0283] 20 To a solution of
6, 7- di hydr o- thgicquenta[c]pyridin-7 yl acetonitrile
(1RP7fegfemﬂE2< n acetonitrile (22 nL) was added
1- (eHyD 09X Y9~ aauﬁosttwlt)r 9b9¥&ﬂf}ﬂrb57ﬂ)@ g, 25.1 mml)
and the n1xture was, St i at, 40C %_r é i te
0| PRGBS [ DPAFBT AU - Oy adlg el BSEutas ol
of tdeespesi due was 25 di ssol ved in di nethyl formam de
(22 m) ,@t%ﬁ/l 2-pentynoate (886 L, 6.72 mmol) and

pot assi nate (1.55 g, 11.2 mol) were added,
ang 4 mi x{ureNas stirred at room tenperature for
16% e AKeaction solution was diluted with water,
and ure was extracted with diethyl ether. The

extr o dried over anhydrous sodi um sul fat e,
and ijbesé sol vent was evaporated under reduced

pregsur The residue was purified by
Ethyl 9-(cyanomethyl)-8, 9-dihydro-7H-

15 cycleopentalc]pyrazolo[l,5-a}pyridine-l-carboxylate (150 mg,
0.557 mmol) and Raney cobalt (1.5 g) were suspended in ZM
ammonia/ethanol solution (28 mL), and the mixture was stirred
under a hydrogen atmosphere at room temperature for 12 hr. The
catalyst was filtered off through celite, and the filtrate was

20 concentrated under reduced pressure to give the title compound
{150 mg, yield 99%).
14-NMR (CDCl3) &: 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 (1H, d, J = 6.9 Hz), 8.32 - 8.39 (2H, m}, hidden (2H),

25 MS (ESI+): 274 (M+H).

[0287]

Reference Example 41
2-(8,9-dihydro-7H-cyclopenta[c)pyrazole[l, 5-a]lpyridin-9-
yl)ethanamine hydrochloride

30 {0288]
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silica gel colum chromatography (ethyl 134 acetate
/ hexane=5/95-*40/60) to give the title conpound (644
ng). "HNWR (CDC13) 3: 1.33 (3H, t, J =7.4 Hz), 1.41
(3H, t, J =7.2 Hz), 2.18 - 2.29 (1H, m, 2.40 - 2.63
(2H, m, 2.75 - 2.84 (1H m, 2.88 - 2.99 (1H m,

3.0 v}\éH 4 Hz), 3.19 - 5 3.34 (1H m, 4.35
(2 :f—lz) 4.44 - 4.53 (1H, m, 6.82 (1H d,
J =N 8.31 (1H, d, J = 6.9 Hz). [0284] ‘
Ref ef.end gl e 40 et hyl

9- iZ- noet hyl ) -8, 9-di hydro-7H 1o
cydPd%¥nt a[ c] pyrazol o[ 1, 5-a] pyri di ne-1-carboxyl ate

[0285] GOgEktuM MiilZetﬁ!F:( @&Q]—aﬁirméthyl) -8, 9-dihydro-7H-
9- (cyanonet hyl )-8, 9-d dro- 7H

cyerﬁlp%nﬁn&ﬁéfwﬁf%ﬂa (4 %aapwﬁﬂm%é FRERRPBIRYFal 0> M9

619038, mmc@) 557 1M hyd2schiBAeYa&rbalt m{ )l wasgktiefed at
sus?ended in 2M ammoni a/ et hanol solution (28 nL), and

t hé 1A EaF el bt - s BRY reancenhitec URGIEF RRINCER nBESRMrE tO

at gi e@NHeecpel atabnpoling A .hr mgTheielgabatyst was
filtered off through celite, and the filtrate wag

con¢BREy dVETHANYsFr SdutetP pr dsdr B o™y vi FBhe ?rH el1H,
confppum.dao 1506ry20yi A} 4 D.9% ~ 3 HANNRH( GRGL3). 66 -133% (1H,

b s aladfd 3 88, 802,

(1B, 48, (1H,=m, 98]-&1) (13 32, 7 & 391 (124, hjdden dden, (2H),

3564%/%&%2? +)2 Z‘;éﬂ [0287] Reference Exanple 41

ydro ycI opent a[ c] pyrazol o[ 1, 5- a] pyri di n-
9- [gk¥er hanam ne hydrochl oride 30 [0288] 135

Reference Example 42
15 ethyl 9-(2-aminoethyl)-2-methyl-8, 9-dihydro-7TH-
cyclopenta[c]pyrazolo[l,5-a]lpyridine-l-carboxylate

[0291]
CO,Et
NH,
N
[0292]
20 Ethyl 9-(cyanomethyl)-2-methyl-8, 9-dihydro-7H-

cyclopentalclpyrazololl,5-alpyridine-l-carboxylate (145 mg,
0.512 mmol) and Raney cobalt (1.5 g) were suspended in 2M
ammonia/methanol solution (50 mL), and the mixture was stirred
under a hydrogen atmosphere at room temperature for 14 hr. The
25 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 (CDC1;) &: 1.41 (3B, t, J = 7.0 Hz), 1.63 - 2.41 (6H, m),
2.63 {3H, s), 2.80 - 3.11 (24, m), 4.14 - 4.42 (3H, m), 6.78
30 (1H, d, J = 6.6 Hz), 8.23 (iH, d, J = 6.6Hz), hidden (2H},
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NNI NH2 NN21 Ha [0289] A mxture of ethyl
9-(2-am noet hyl ) -8, 9-di hydro- 7H
cycl opent a[ c] pyrazol o[ 1, 5-a] pyri di ne-| -carboxyl at e
(105 ng, s 0.384 mol) in 12M hydrochloric acid (4
m_) was stirred at 110C for 14 hr, and concentrated
r ¢ r reto give the title conpound
(9 s (EVS%QP ?%80 gg% "H NVR (METHANOL-d4) S: 1.80 -
19W25(31H , 1.98 - 2.14 (1H, n), 2.30 - 2.62 (2H,
m 4 m, 3.61 - 3.76 (1H, zo m, 6.98
Regeé%ﬁceé(%%lg% 7.27 (1H, d, J = 7.1 Hz), 8.34 -
8 Z:L(?(-@chn% 8,8~ Gahrdm & Cyckﬂpﬁnraﬁ-lzypyqﬂzeél@hl(%l—i)
Nsafpﬁéllalm@%)@%ﬁamd&%%}o&a sghgace Exanple 42 15
et hyl” 9-(2-am noet hyl ) - 2- net hyl - 8, 9-di hydro- 7H
cyEP4RMnt a[ c] pyr azol o[ 1, 5- a] pyri di ne- 1- car boxyl at e
[0291] COR2Et N NH2 [0292] 20 Ethyl
- met hyl - 8, 9-di hydr o- 7TH
cyq nt allc] pyr Zzol o[ 1, 5-a] pyri di ne-1-carboxyl ate
(14 512 mmol ) and Raney cobalt (1.5 g) were
amoni a/ met hanol sol ution (50 ni),
tur %s stirred wunder a hydrogen
at ppsgyiere at roomtenperature for 14 hr. The 25
catal yst was filtered off through celite

filtrat& Reg-uiCoREehthnh ea (anﬂ%]rn"reéaﬁ?:bdz'ﬁ}eég%r% Fgibydro-
191 VI@—dyhﬂobélﬁiaﬁ[d] eRReLHLh [ 1( $45) ;sggsldyheL - ¥oxy1&tNNR40 nmg,

(C%’? O%éprn &%M%Y%@cil@rﬂ 3534, %11*‘33 veg Eeycdey tat

(3tb0°® fob. 2781a§§ (ddd Bncdntrdred@ tder &eddcéd Hbredsude ko
glvg’the g&é Hgbun&36TﬁE;ég§§E$Ad tfﬁie coggound 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), B.56 {1H, d, J
= 6.2 Hz), hidden (4H),

MS (ESI+): 216 {(M+H).
20 [0296]
Reference Example 44
ethyl 9-(2-aminoethyl)-2-ethyl-8,9-dihydro-7H-

cyclopenta([clpyrazolo[l,5-alpyridine-l-carboxylate
[0297]

25
[0298]
Ethyl 9-{cyancmethyl)-2-ethyl-8, 9-dihydro-7H-
cyclopenta[clpyrazolo[l,5-a]lpyridine-l1-carboxylate (B0.0 mg,
0.269 mmol)} and Raney cobalt (800 mg) were suspended in 2M
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[ 0293] Reference Exanple 43

2-(2-net hyl -8, 9-di hydro- 7H cycl opent a[ c] pyrazol o[ 1, 5-
s a] pyridin-9-yl)ethananm ne hydrochl oride [0294] h
NH2 N HClI [0295] A m xture of ethyl

9 (2 am noet hyl ) - 2- net hyl - 8, 9-di hydro- 1o

ﬁﬁ{&ﬁ%@héﬁ&i @6‘1@%9&9[ (]135mﬂ] Pyarridd kA8 hiArBO¥Yd aitQ rred
(140 ny, . ) 2M hydrochloric acid (5 nL)

wagnder ra éldda@geq@@@oﬁmerf @hyEoom AGTBBREEHS 4PB gt hr. The

undgra{pAUGEd PIBRSTEREEO tHbUgh tha ikl | &a&&lmoaﬁphrate was
The obtained title conpound was used for the reactio

of CERGFRITAted WRdsodedpeRd MEEEEN .19 g1y NgRtIt1e compound
QwﬁﬁﬂﬁNQQ dd}eBu 1bogy.- 1.95 (1H m, 2.00 - 2.12 (1H

- 2.57 (2H m. 2 61 (3H s). 2.98 - 3 27
(4|“—f1 tmR (CBCHY 8: 328 ¢1H 46 (7Hy D)7 (16 d,1-P0% (gHg m),
HZ)1 98. 56 (3bH( 24, m}6] QR@?‘ Hz)3,. 1bi dﬁﬁ,ﬂmloé-l'%.‘lld\/sh@Eﬁ'FOIH, m),

ef er ence Exa et

o G2 A Hodehy?Se ot yT! U6 diy o bl 12 815 an, o, g
cyel gpenial, chpydarz al2ah 1, 5- a] pyri di ne- 1- car boxyl at e
[02 é CO2Et i 1 NH2 N, N 25 [0298] Ethyl
9. (0g3aRbnet hyl ) - 2- et hyl - 8, 9- di hydr o- 7H-
CyCRIeQQEéﬁcas[ ckpyprzalso[ 1, 5- a] pyr| di ne-1 - car boxyl at e

(e RhE e odes-Aehy ot (RBKEORAL (800 o) vere

anqosbe] m xture was stirred

o)
O,N

-~

0

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 solution 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 scolvent was evaporated under reduced
pressure. This was dissolved in methanol (80 mlL), concentrated

25 hydrochloric acid (1.2 mL) 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 aquecus 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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under a hydrogen atnosphere at roomtenperature for 4
hr. The catalyst was filtered off through celite, and
the filtrate was concentrated under reduced pressure
to give the title compound s (81.0 ng, yield 100%.
1H—NNR (CDC13) 8: 1.29 - 1.46 (7H, m, 1.67 - 1.80

(IHgggy, 1.97 - 2.39 (2H, m, 2.64 - 3.16 (6H m,
4.14°-"4.26 (1H, m), 4.27 - 4.42 (2H, m, 6.77 (1H
d, H-HMB. OCBEL:) &, 255p1(BH,d5)d 39%.(GHHzY), Hi-@deflH, dd, J =
(2H>; 3105 [ooagpL Refser enceidExampl g, 245 308t iyl
5- | uor o- 2- et -3-ni trobenzoat e [0300] O O2N1 O

1 FL03¢2) 0301] To a sol ution of

55 f RupEQemde=ekiiyllkengoi c acid (5.00 g, 32.4 mmol) in
concentrated sulfuric acid (40 nL) was added a

i xrla#éylof3—ﬁr5rh%gS-rﬁﬂFPr%-?aereahrﬁbWOﬁEf and
congggpspted sulfuric acid (7.5 n) at -10C, and the
mxture was stirred 20 for 1 hr. The reaction solution

was poure @ ice-cold water, and the mixture was
ext gt ed i thlet hyl acetate. The extract was washed
with®sa I ne, and dried over anhydrous sodium
sul fate sol vent was evapor ated under reduced

pressure. I's was dissolved in nethanol (80 ni),
concentra&pd 25 hydrochloric acid (1.2 nlL) was added,
and the m'xture was heated under reflux for 36 hr.
The esbayent was evaporated under reduced pressure

dth d I
\‘F;lb:‘;shedevvlr Olswlasgf?ﬂf étoeldo!‘tara%glg\gsg ‘?‘ﬁ‘ﬁy’é‘r‘? d" HSunffibpenzoate
car hienad e;,sdEuﬂlmolandnsmuhaabed(IﬁG md) Wis sadged pladlediium-
over r?mg%rg Quﬁzfooggg nlg ftﬂg tehgasc‘ogt\éggtgrld}'@gder a

evapora? pressure 0 grve t
conpgdnqbdﬁ3azmo§phepeebd r&88 t4dpgrature 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
54%) .
'H-NMR (CDCl;) &: 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-fluorc-2-methylbenzoate

{0306]
O
H5N
2 o~
Br
F
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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1H NVR (CDC13) 8: 2.59 (3H, s), 3.95 (3H, s), 7.61

(1H, dd, J = 7.3, 3.0 Hz), 7.75 (1H, dd, J = 8.2, 3.0
Hz). [0302] 5 Reference Exanple 46 net hyl

3- am no-5-fl uoro-2-net hyl benzoate [0303] 0 H2N O F
[0304] 10 To a solution of nethyl

S5- bl Rrcdi ABhINd -3 01 14,08eRZ0RSL) LBaEP itbe-280DingIPlahd

i n nmet hanol (150 rrL) was_added pal I adi um car bon

potHermxEYgentgs stAdreheian £t bfe WA &RIGtEER IRigdicn was

hy dbRe&it rak BR SRHRITE ratiud LD prbesRes abHierKdIred iblie wHie
catal yst = was flltered off, and.the filtrate was

coRBEht Yo%t By Fhifs2 251 r*"e%%d%ﬂa@steﬁ@a%v ditvB¥t he
tsl gbst&mgﬂagehb/%—gswwl € 951474) the VR C6REAI $1.33 g,
EE 3) 3.84 (2H, brs), 3.88 (3H, s), 6.52 (1H,

dleﬁ 28Hz)691(1Hdd J=09.1 2.8 H),

I\/Btlxg]ﬂﬁiw)(cnéﬁf} § Mitos 295,][ I03395]3 g&ef@ﬁn'sﬁs)ﬁx@rrtpbe(ﬂ s),

nme am no- - uor o- 2- net hyl benzoat e

[ 050 % gm HIN § = %% Z)2'5 [0307] To a solution of

meMIsyI(EQHam pez SeMiHyor o- 2- net hyl benzoate (1.37 g,
iﬁaérgﬁ in acetonitrile (57 nL) was added N 139

1y cinimde (1.01 g, 5.66 nmol) under

I ceetendrideg Examglle t4Be m xture was stirred for 2 hr.

ThecL2ortd 2ol Ut on was, cancenIALed, UAaL o educed

pressu he Tresi
[0309]
N O
HN o
Br
F
15 {0310]

To a solution of methyl 3-aminc-6-bromo-5-fluoro-2-
methylbenzoate (1.33 g, 5.09 mmol) in acetic acid {25 mlL)
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

20 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

25 purified by silica gel column chromatography (ethyl
acetate/hexane=5/95—->40/60) to give the title compound (700 mg,
yield 52%).

'H-NMR (CDCl;) &: 4.08 (3H, s), 7.39 (1H, d, J = 7.7 Hz), 8.23
(1H, s), 10.36 (iH, brs),
30 melting point: 169 - 171°C (recrystallized from ethyl

acetate/hexane},
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purified by silica gel colum chromatography (ethyl s
acet at e/ hexane=10/90->30/70) to give the title
conmpound (1.33 g, vyield 68%. 'H NWR (CDC13) 8: 2.05
(3H, s), 3.83 (2H, brs), 3.95 (3H, s), 6.49 (1H d, J
9.9 Hz), M5 (ESI+): 262 (MtH). 10 [0308] Reference
EX@ﬁpkﬁsﬂﬂ MRy BY IM+H) ,
5- brono- 6-fl uoro-| Hindazol e-4-carboxylate [0309] N,
0 eIJNmBFtalFaﬂ?51¥%)18510]f°’FoC9516§?<92€ﬁ1i'8n5‘3 net hyl
3 @raileelﬁcéa Qap: & f 1380B0; 2:, meubylbenzeoate (1.33 g,
in acetic aC|dn425 nL% heated to 50C was
ad&@&nﬁ é I'ufr 0R8 ot isHeli ant i i Pe?1369 ny, 5.34
@n@dﬁlnp water (1 mL), and the m xture was stirred for
1.5 hr and copcentrated under reduced pressure. The
reﬁe(fﬁgen‘fﬁa§x81“§’b‘f with ethyl acetate, washed with
Satn#tal e ds-aeaous- £ 1Snabuiyttiyag eR- Ladalze hat £-cnboky at e
and §%éfrated brine, and dried over anhydrous sodi um
sul @ The sol vent was evaporated under reduced
pregsure, and the residue was 25 purified by silica
gel pg0l um ghr omat ogr aphy (et hyl
acet at ne=5/95->40/60) to give the title conpound
. wﬁz%. 1H NVR (CDC13) 6: 4.08 (3H, s),
7.39 d, = 7.7 H), 8.23 (1H, s), 10.36 (1H,
|ting point: 169 - 171C (recrystallized
from ethyl Bhcetate/ hexane), 140 MB (ESI+): 273 (MtH)
el ement@l analysis: for COHEN2Q2FBr. 0. 5H20 Cal cul at ed
(9%9: C, 38.32; H 2.49; N, 9.93
i0 [0313]

To a solution of methyl 5-bromo-6-fluoro-1H-indazole-4-

carboxylate (700 mg, 2.56 mmol} in ethyl acetate (26 ml) was
added trimethyloxonium tetrafluorcborate (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
saturated brine, and dried over anhydrous scdium sulfate. The
solvent was evaporated under reduced pressure, and the residue

20 was purified by silica gel column chromatography (ethyl
acetate/hexane=10/90->50/50) to give the title compound (570 mg,
yield 78%).

'H-NMR (CDCls) &§: 4.03 (3H, s), 4.21 (3H, s), 7.52 (lH, dd, J =
8.8, 0.8 Hz), 8.14 (1H, s},

25 melting point: 146 - 147°C (recrystallized from ethyl

acetate/hexane),

MS (ESI+): 287 (M+H},

elemental analysis: for CioHgNzO2FBr

Calculated (%): C, 41.8B4; H, 2.8B1; N, 5.76
30 Found (%): C, 41.78; H, 2.79; N, 9.80.

141




Found (%: C, 38.37; H 2.48; N, 9.93. 5 [0311]

Ref erence Exanpl e 49 net hyl

5- br ono- 6-f | uor o- 2- et hyl - 2H i ndazol e- 4- car boxyl at e

[0312] NO No Br. F 10 [0313] To a solution of

met hyI 5- brono- 6-fl uoro-1 Hindazol e-4- carboxyl ate

2.56 mol) in ethyl acetate (26 nlL) was

adde(}q?rl nmet hyl oxoni um tetrafl uoroborate (569 ng, 3.85
misterepee risgPtenper ature, and the mxture was

sthded 6OF1ubre-BL| {ﬂﬁg—_ﬁhﬁe{&%LBOBx&%dﬁt—tLoé‘nml]du

a

diluted with satur aqueous sodi um hydr ogen
cdfpdwar el sBldaEPen; ¢ Hfd PPREIHikt ure was  extract ed

Wi fdsigjhyl acetate. The extract was washed with
saturat ed brine, and dried over anhydrous sodi um
suhfate. The solvent was evapor at ed under reduced
p[ﬁg ~ and the residue 20 was purified by silica
gerycLe

0 éh’romatography (et hyl
ne=10/ 90- +50/50) to give the title
conp % yield 78%. 1H NMR (CDCl3) S: 4.03
421(3H s), 7.52 (1H, dd, J = 8.8, 0.8
Hz) § 14 (1 s), 25 nelting point: 146 - 147C
(rpeaneytal lized fromethyl acetate/ hexane) WS

(ESI +): 287 nal for _ _

CloHBN2 BB RF e“é&PEu?%t“g%?‘ % 5k b7 b gL uqro-3gthy-2H

9.J71€iiazMeF4)-u:rEi:b(o‘i@la£é &D378g, H.72. Mol )N, pal88diviM dcetate
0314], _Reference

1‘% f%guc;ro 5. f(% 5“?9 rlyggn%fopr Bhl?e 319118 If"f f 330

mesteinyl )-, 2 blo t anskeizo eaﬁbmtboxyﬁetrw, 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
golution was diluted with ethyl acetate, washed with water and

15 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%).

20 'H-NMR (CDCls) &: 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 = 16.2 Hz), 8.23 (1H, s},
melting point: 130 - 132°C (recrystallized from ethyl
acetate/hexane),

25 MS (ESI+): 293 (M+H),
elemental analysis: for Ci4H;3N;0.F
Calculated {(%): C, 57.53; H, 4.48; N, 9.58%

Found (%): C, 57.51; H, 4.40; N, 9.60.
[0317]
36 Reference Example 51

methyl 6-fluoro-5-(3-methoxy-3-oxopropyl)-2-methyl-2H-
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5[0315] NO N~ F O [0316] A suspension of nethyl

5- brono- 6-fl uoro- 2- net hyl - 2H i ndazol e- 4- car boxyl ate
(503 ng, 1.75 mmol), palladiumacetate io (39.3 ny,
0.175 mmol ), triphenyl phosphine (91.8 ng, 0.350 nmol),
pot assi um car bonate (266 ng, 1.93 mml) and net hyl

acr yhat eola3Ud chrb3aaeamol ) in N, N-di met hyl f or mam de
(8.8 nL% was stirred with heating at 100C for 1 hr.
The [P848Yion solution was diluted with ethyl acetate,
washed with water and is saturated brine, and dried
ydrQus sodi um sul fate. The solvent was

evappr ated lnder reduced pressure, and the residue
silica gel columm chromatography

cet at e/ hgxane=10/ 90- - >60/ 40) to give the
title Co 2>ng, vyield 88%. 20 1H NVR (CDCL13)
S. 3.83g(3H s)p 4.02 (3H, s), 4.23 (3H s), 6.50
(1H, %i J =162, 2.7 Hz), 7.53 (1H, d, J = 11.5 Hz),
8. 19%1R 4, J = 16.2 Hz), 8.23 (1H s), nelting

pei nt: 13fb -a 5326k {dreefyaéaitl Bedlbisonsehyt) -3-methoxy-3-

acet at e/ hexane) , 2 Sl+),.. 29 H),, .el.emental
analY/SP§°PT TEn%liﬁig%gﬁg Y%%ﬁﬁgapg?%%ﬁ?ég?a{90%¥;?g§;(430 g,
H, 41487 fo19. 58 THOuRAhEAHT (G mb7S5iL;) Masdaddid Nalladium-
9. 60. 0317], 30 f erence aml.e, 51 neth

o 1 aEPRR et B i 5 B0 o Bt B g, FEbiged) ypder a

| ndaxdiregdn carmoorlytsd @t OGS Geme®atiNeOfdr B 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 (14, d, J =
15 10.4 Hz), 8.17 (1H, =),

MS (ESI+): 294 (M+H).

[0320]

Reference Example 52

S5-fluoro-2-methyl-6,7-dihydrocyclopentae] indazol-8 (2ZH) ~one
20 [0321]

[0322]
To a solution of methyl 6-fluoro-5- (3-methoxy-3-
oxXopropyl)-2-methyl-2H-indazole-4~-carboxylate (407 mg, 1.38
25 mmol) in tetrahydrofuran (14 ml) was added a solution of
scdium methoxide (28%, 533 mg, 2.76 mmol) in methanol, and the

mixture was stirred at 60°C for 1 hr. The reaction sclution
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F O[0319] s To a solution of nethyl

6-fl uoro-5-[ (1E)- 3- net hoxy- 3-
oxoprop-1-en-1-yl]-2-nmethyl-2H i ndazol e- 4- car boxyl at e
(430 ng, 21.47 mmol) in THE/ nethanol (5 nL/5 nlL) was
added pal I adi um carbon powder (86 ng), and the

MyskUESn @ ratbd rad d&?ﬂ@&s a 1ol%ys¢i@gm atDbsfkeraeiat
roomtenperature for 1 cat al yst

0
f iSoLBFEeP oflf, m%hd”%édfi?% raé’ldet%sm&‘d"n%%n‘ﬁsawgate Ker
r edisced pIeISHEe trhegieectike ‘Sd)Idtﬁo@lOﬂE@Lﬁidu@éG7wItg‘1, ethyl

yield 94% CDC& H

3 agptate zf?u(CﬁFrDI %ﬁé wigf e%ﬁt(l%ﬁ%eg)aq%%é i“%ﬁ ﬁdﬁ"
5I(V?é:le,rké§?1a1):3 sg;gz(:idﬂ; (i,ndJextra(’.)ﬂ:eﬂiOwﬂtﬂ-lb)thyB ddet(atl,. shhe

+ erence

S-q‘xl(tﬁSFB "ias‘né’taﬁé%\ggpl'}h ﬁ%/'ﬂrra]tc% % opéit af'e) (?rnl azgggﬁ(ZH
) -Sgdrafs [32hh %ﬁatbl F THe0322entTeaa salpgtrabad ofnder

nmet h fl uoro 5

foea'.’ﬁ85§|srefsefé?h*y B, B tas oy B2y1%8% "Cao¥ 7o,
1.98%) .25 mml) |n tetrahydrofuran (14 nm.) was added a
slutlon oxi de_(28% 7

G n@’@%a 13) ?méém{#& br e’ \(/vag2 (;Otl ?éd a]t6260g ?Emlz)f’ )
hr4 2‘l!h663ﬂ.easjt,| GnSSo(JUt.l dn 143 Msﬂcbncﬁer?vﬁr atked o

10%.a us Lfuric_ac a

o3R8 i RE R o e PR RSPt <E (Rerate,
f a#s JERL+) THY 5 é¥ei)on sol ution was diluted with ethyl
acegle%tegtafeéﬁ lg'saéedfa&d Eh pSfo¥lAtiggh agueous sodi um

rogen s carbonate sol U ion, and extracted with
15et¢gﬂlcuéeéefét@%) ‘The 64dBrabit e wllshkd 34 th sat ur at ed

%-dqgﬁ apd. dviqd gyery qnbydrl\puq;gs,@gh um sul fate. The
sol vent was evaporated under

[0323]

Reference Example 53

(5-fluoro-2-methyl-6, 7-dihydrocyclopenta{e] indazol-8 {2H) ~
20 ylidene)acetonitrile

[0324]
N CN
N | l

[o325]
To a suspension of 60% sodium hydride (59.0 mg, 1.48

25 mmol) in tetrahydrofuran (8 mL) was added diethyl
cyanomethylphosphonate (260 pL, 1.60 mmol) at room temperature,
and the mixture was stirred for 15 min. A suspension of 5-
fluoro-2-methyl-6, 7-dihydrocyclopenta[e] indazol-8 (2H) -one {252
mg, 1.23 mmol) in tetrahydrcfuran {4 mL) was added thereto,

30 and the mixture was stirred at room temperature for 4 hr.

Saturated aqueous ammonium chloride sclution was added to the
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reduced pressure to give the title conmpound (269 ny,
yield 95%. 10 1H NMR (CDC13) 8: 2.78 (2H, t, J = 2.0
Hz), 3.16 - 3.26 (2H, M, 4.24 (3H, s), 7.56 (1H, d,
J =9.6 H), 6.35 (1H, s), nelting point: 190 - 192C
(recrystallized fromethyl acetate), M (ESI+): 205
( MtHeacel emresttiak i amalapsl she frﬂrxtﬁiél-weﬁlﬁtéd-m&Sethyl

() S il M e ot ol g Eco e

Examphgdb3us sodium sulfate. The solvent was evaporated under

(5-f]l orostt dro ycI ta |nda ol,- 8

by 5050 EERle onf T T R N (O35e D
ass uiapensrmylofetﬁe%tszo@wm thedtiitde (SSnpduny, (]17 B4 8g25yield
nmol n tetrahydrofuran (8 nL) was added di et hyl

cyanonét hyl phosphonate (260 L, 1.60 nmol) at room
terrf;Bmer(@,DClﬂnd t heeamtur € was 25t (34,ed)f 08. 556 (1Hp. s),

A f 5
fl 3;&?%@2?%12{1'?0' °6, d ﬁlybf ocycol opeht a[ 'e] i ndazol - 8( 2H) -

one rr(eZ!B?ngr;gqan: 2349ol2p2t (retrpdhedilcoked afromd nl) was
aﬂdet%ttrgﬁiﬂo% rgﬂ) and the m xture was stirred at room
or

t'enperatute Sat ur at ed aqueous anmoni um
chl &5 dESEb) -ut2|2§n(Mv%f§:added to the 144 reaction

50! Wrlelne 2Nt hos 14 Xttt ecypsndihbul g i th et hyl

acet ate, washe wat er saturat ed brine, and
dri é@levkatechriydrousbBsddr i dultflat®, Ihd9sol vent was

evaneiabeds LT o fueeds piosayr gg. Jhe obt al ned
crystals were washed wi th di i sopropyl ether to give

tHe EO32FE conpound (178 rrg, yield 64%. 1H NWR

(CD@]e%)aréucéE&%mf:ﬂé"Stﬁ) 4.25 (3H, s), 5.58 (1H s),
7.39 (1H J =09 3 Hz), 8,00 (1H, _s),
fluoro 2-methyl-&, 7-dihydrocyclopenta[e]indazol-8 (2H) -
ylidene)ethanamine

[0327]
\

N
N, ) |

“NH,

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 ammecnia/methanol solutien {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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melting point: 249 - 252C (recrystallized from 10
tetrahydrofuran), MS (ESI+): 228 (M+H), el enental
anal ysis: for C13HLON3F.0.1H20 Calculated (%9: C,
68.71; H 4.44; N, 18.49 Found (% : C, 68.46; H
4.35; N, 18.36. is [0326] Reference Exanple 54
2'3(57””9%@ 221ty 4620- flyhyg ocy deopest ¢f e(]l'!-lndﬂ)z,oh' 86
(2H) - ylldene)ethanan1ne 032 i N NH2 N~ 20
[ d388]dr Tb=a%d I HA)iroR-BF (BLf Phoro- 2-nethyl -6, 7
dlﬁmdgpcyclopenta[e]lndazol 8(2H) -yl idene)acetonitrile
(156 , 0.686_mml) in tetrahydrofuran/nmethanol (5
lﬂ5@§eﬁﬁ§c%wﬁﬁ?m$535§ 25 Raney cobalt (1.5 g) and 2M
saRER AL 8/ TRl AB 0k -15mdt-b 0h (ok ¥k} me i beAgodliext Ur e was
stirred under a hydrogen atnosphere at room
téﬁﬂépéture for 4 hr. The catalyst was filtered off
through|celite, and the filtrate was concentrated
u ) B duCedMer essure to give the title conpound
(157 ield 30 9996 . "HNWR (CDC13) 6: 2.75 -
2.93 ( 3.01 - 3.15 (2H, m, 145 3.47 - 3.69
(2H, m | 4. b (3H, s) 5.86 - 6.04 (1H, m, 7.16 (1H,
d, J =69 Hz), 8.09 (1H s). [0329] Reference
Exanpne 55 s net hyl
3 am 108 43R 5 W02 Ay ™ TN RSTE 3L o QRN 168
10 {960 mg, 3.93 mmel) in acetonitrile (40 mL) was added N-

chlorosuccinimide (525 mg, 3.93 mmol) under ice-coecling, and
the mixture was stirred at 60°C for 15 hr. The reaction
mixture was diluted with ethyl acetate, washed with saturated
agqueous 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 96%).
'H-NMR (CDCls) &: 2.13 (3H, s), 3.93 (3H, s}, 4.13 (2H, brs),
20 17.36 (1H, s),
MS (ESI+): 278 (M+H).
[0332]
Reference Example 56
methyl 5-bromo-6-chloro-lH-indazole-4-carboxylate
25 [0333]

N=

s

HN CO,Me

Br
Cl

[0334]

To a solution of methyl 3-aminc-6-brome-5-chloro-2-
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[0331] To a solution of nethyl

3-am no- 6- br ono- 2- net hyl benzoate 10 (960 ng, 3.93
nmmol) in acetonitrile (40 nL) was added N

chi orosucci nimde (525 ng, 3.93 mmol) under
ice-cooling, and the mxture was stirred at 60C for

15 Rky ﬂ;@lzfo%@gt i(S’dbh o, X1 U RS il Weedi vl 4y LUBYhL) was

acet at e washe sat ur at ed agueous sodi um
hy ddegena casrliyshar eofs slodd 1B i taige dF Fd Mgy ef - 95 mmol) in

anhydeousy sPAiy M sWdRt eemddiatsely efla Was svangealed

under reduced pressure, and the residue was purified
by s§iifFred R 24CB¥tuﬁ?héh?fﬂﬁﬁﬂﬁgf%&ﬂﬁft(@?ﬁy@vaporatEd under

%C%te@héé@eﬁ@%%ugé10@'114399451%.3@[0‘3{;@6{1% Ebeutidnl @as diluted
ompound (1.05 g, yield 96%. 1H NVR (CDC13

(3|:f1t§1) sa’gl@g:e(i%.gu%us Eo@g.m( zhp.]drﬁg%r) car?gn%t%@o(lﬂ;'lon, and
S),tﬂgsmiﬁgﬂﬂg wad /8xfMtdkd wit332hyReiaitanee E%@nﬁkftéﬂi was
met hyl 5-brono-6-chl oro-I| Hindazal e-4-carbo e
(CamapeR, L SeRp Rt ChBELbs (PaadF L1 HeEorah gy Sodiun
?ggdawﬂfage AmMTAB- §o BFe@IDwhs Cdila@baed L4Qepetdyideang oedsmre,

oo e 0 ot o 580 5yt 9 ) s, added a

Wﬁt&froﬁ@t&gfﬁ-p}zyat{ NK 0 Gfohly@ npestaitian et o agldret hﬁe nttjx:t]lar eompound
tirred faor_24 hr. The organi c solvent was
evaﬁg al8d Y 7 é%}educed pressure. The residua

aquaoumsmwlg)ora wasosli d3ut, eg) , wi.tcls s ursat ed. aguaeyss),

qhyglhig%oggn)carbonate solution, and the m xture
was: exXCr Wt h et hyl acetate. The extract was

vadied B&L+ h: sdounEted. bri ne, and dri ed over anhydrous
scm%#%?]sulfate. The sol vent was evaporat ed under

r eduEeq pressure, 1o and the residue was purified by
si |Ref@rgete ciangiie 57

methyl 5-bromo-6-chloro-2-methyl-2H-indazole-4-carboxylate
[033€6]

\
N

!

Ny ! CO,Me

Br

20 Cl
[0337]

To a solution of methyl 5-bromo~6-chloro-l1H-indazole-4-
carboxylate (390 mg, 1.35 mmol) in ethyl acetate (27 mL) was
added trimethyloxonium tetrafluocroborate (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,
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chromat ography (NH, ethyl acetate) to give the title
conpound (398 ng, yield 76%9. 'H NVR (CDC13) S: 4.05
(3H, s), 7.66 (1H, s), 8.31 (1H, s), 10.60 (1H, brs),
15 M5 (ESI+): 289 (M+H). [0335] Reference Exanple 57
met hyI

S- b5 eIR-&reghl or 0- 2- et hyl - 2H-i ndazol e- 4- car boxyl ate

[O 36] N NCO®2Me Br 20 Cl [0337] To a solution of
et ByIMES -(6P6hD- 8: chi®r 63HH-$)nd4z8Fel3H, sarbbsaA B, s).
(39028014 33, Mol ) in ethyl acetate (27 ) was

added tri net hyI oxoni um tetrafl uoroborate (260 ng, 1.76
mrBe)Lt ¥ @oingom 4 emeadalurEecarrt Al 2ad xiiare Bl

st |a@@ggtgmexgng;, The reaction solution was diluted
with eth acetate, washed with saturated aqueous
sodPunfh Hro&@ﬁ &Henat e sol ution, and dried over

anky dmeniSa 1S Qe Upy S44 ff@trecmimgm@iogent was evapor at ed
under reduced pressure,_and the resi duglswas 30

pUrPAPBIRERP 4807 & gl ool Bt -Eff dfmtbdraphy (NH,

et hpundacet:atce/ Bexagter]l 02 966 +40/ 603510 give the title

co%ound (336 ng, 147 yield 82% . 1H NWR (CDC1l3) 5:
s), 4.26 (3H, s), 7.58 (1H, s), 8.23 (1H,

S) Re&’ekémc&g mpample S84l - 142C (recrystallized from

t hyl tel ESI 303

ol kD SotarsSr S0 BB et o TR b e o6
C, rr&ﬁhﬁyﬁﬁ-hinﬂaﬁﬁleﬂ*'cﬁrﬁaxymnd (3): C, 39.48; H,
2. 6Q3by 9-25. io [0338]

COQME

CO,Me
15 Cl
[0340]

A suspension of methyl 5-bromo-6-~chioro-2~methyl-Z2H-
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,
yield 80%).

'H-NMR (CDCls) &: 4.28 (3H, s), 6.37 (1H, d, J = 15.9 Hz), 7.56

3 (1H, s), 8.34 (1H, s), B.56 (1H, d, J = 15.9 Hz),
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Ref erence Exanpl e 58 net hyl

6- chl or o- 5-[ (1E) - 3- net hoxy- 3- oxoprop-1 -en-1-yl]-2-

nmet hyl - 2H i ndazol e- 4- carboxylate [0339] N N CO2Me |
Co2me 15 C [0340] A suspension of net hyl

5 bronD 6- chloro 2 nmet hyl - i ndazol e- 4- car boxyl at e
(@EI+ﬂ paIIadlun1acetate (24.5 ny,
O 109 ), trlphenylphosphlne (57.2 ng, 0.218 20

%ﬂllpota55|un1carbonate (226 g, 1.64 nmmol) and
Meld P rendl it A8e(d47 L, 1.64 mml) in

N, N- di met hyl f or mam de (11 nmL was stirred w

heratiyg 4t CHIGTE-Pof 3 TevhoxThé Q*OREPPHR ?salﬁawlor?wvas

di{jtediw i h- gyl acetate, washed with water and

saturated brine, and dried over anhydrous sodi um

sul934d. The 25 sol vent was evaporated under reduced

pressure, and the residue was purified by silica ge
colyrm chr omat ogr aphy (et hyl

Vg CWNe, yield 80%. 1H NMR (CDC1l3) 5: 4.28
(3H, 6.37 (1H, d, J =15.9 Hz), 7.56 30 (1H, s),
8.56 (1H, d, J = 15.9 Hz), 148 M5
( ME,Me[ 0341] Reference Exanple 59 net hyl
hO- 5- ( 3- met hoxy- 3- oxopropyl ) - 2- met hyl - 2H 5
i ndazol e- 4-carboxylate [0342] N N3 ' CO2Me CO2 Me
Cl [9948343]
Te a seolution of methyl 6-chloro-5-[(1E)-3-methoxy-3-
10 oxoprop-l-en~l-yl]-2-methyl-2H-indazole-4-carboxylate (440 mg,
1.43 mmol) in tetrahydrofuran (10 mlL) was added 5% platinum-
activated carbon (868 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 cencentrated
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 (CDC1l3) &: 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 (lH,
20 s), B.26 (1H, s},
MS (ESI+): 311 (M+H).
[0344]
Reference Example 60
5-chloro-2-methyl-6, 7-dihydrocyclopentalel indazcl-8 (2H) —one
25 [0345]
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To a solution of nethyl 6-chloro-5-[(1E)-3-nethoxy-3
zo
oxoprop-1-en-1-yl]-2-nmethyl-2H i ndazol e- 4- car boxyl at e
(440 ng, 1.43 mmol) in tetrahydrofuran (10 nlL) was
added 5% pl ati num activated carbon (88 ng), and the
m xture was stirred under a hydrogen atnosphere at
ro§§1tenperature for 2 days. The catalyst was

fil off, and the filtrate was concentrated is

u d pressure. The residue was purified by
sili ol uim chromat ography (et hyl

acet ahe=30/ 70->70/30) to give the title

conmpouyid (295 ny, yield 66%. 1'H NVR (CDC1l3) 3: 2.69

( 2H, |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. aﬁg(gl;H s) M5 (ESI+): 311 (MtH). [0344] Reference
Exanpl e
o eht or 5928 raAHeB, 9F AEHF o FRNEBERT A ST ERRSEYI B 21
) - @i‘cﬂ)h ro@k}l[%‘h&l fthid 2N inNagble{HDdbGhoxyiata IDPBItngyn 00848
rret 0 .
B ogry CS TR E S aLihe "RScAPIR AR €985 iy

0 ﬁél&oﬂdanﬁéehanmt séadiyar Q880 gl ) ( 18ndrithewAsxatte thas

8h stod um, et XI d et IplanoIThsoI ut i,an (39 tLi? %29
t he- i X lljnfleeﬁ\/arse jteerd un ref Fux"ror Yt 1
r eamtc;emtrabéailtuconlrwasss wngem rcaiyedatl@ dﬂ?yﬁe@statmegl ve

%(%ﬁaﬁs wOE ‘(23%8%‘&” Y 10%% o 8Ly %&5 O%éapcé’d to

ric aC| heate olo
1m X0GfCe smd theambgturedernsredédtued fmdezﬂ, ﬂelflui'hﬁor 4 hr. The

re?&éét% SQLUL QR WQ? NRHELRE L2, \Wht By u%%l:l@%‘édium

sodi um ydrOX| e solution, and the mxture was
exbydrddensentdrhy | ancy ddleamext e WaRt ¢>srcnaqna§ wedheghyl

Wi LB salur ahed REEDS, w%edwagcé@du@xega@ﬁ%xga %_Sm%OdeH‘
sul fate. The sol vent was 15 evaporated under reduced

présies oves ghwerone $9dium sukfafind The solvent was

15 evaporated under reduced pressure to give the title compound
(174 mg, yield 83%).

'H-NMR (CDCl;3) &: 2.70 - 2.80 (2H, m), 3.15 - 2.23 (2H, m),
4.29 (3H, s), 7.40 (1H, s), B8.39 (1H, s},

melting point: 207 - 209°C (recrystallized from ethyl acetate},
20 MS (ESI+): 221 (M+H), |

elemental analysis: for C;;HeN,ClO

Calculategd (%): C, 59.88B; H, 4.11; N, 12.70

Found (%): C, 5%.76; H, 4.03; N, 12.683.

[0347]

25 Reference Example 61

{5-chlcro-2-methyl-6, 7-dihydrocyclopentale] indazol-8 (2H) -
ylidene)acetonitrile

[0348]
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(174 ng, yield 83%. 1HNWR (CDC13) S: 2.70 - 2.80
(2H, m, 3.15 - 3.23 (2H, m, 4.29 (3H, s), 7.40 (1H
s), 8.39 (1H, s), nelting point: 207 - 209C '
(recrystallized fromethyl acetate), 20 MS (ESI+):
221 (MrH), elenmental analysis: for C1L1HON2C10

Cakcul ated (%; C, 59.88; H, 4.11; N, 12.70 Found

(0/(),"5I 76, H, 4.03; N, 12.69. [0347] 25 Reference
EX

(5- met hyl - 6, 7- di hydr ocycl opent a[ e] i ndazol - 8(2
H) - Yacetonitrile [0348] 150 CN N N ClI [0349]
To a SuSpensi on of 60% sodi um hydride (34.8 ng, 0.870
nmmol ) An tetrahydrofuran (3 nL) was added diethyl s

cyanonet hyl phosphonate (152 L, 0.94 mol ), and the

m K/ was stirred at roomtenperature for 15 mn. A
suspensiténa fusdpension of 60% sodium hydride (34.8 mg, 0.870
chl ora-2-nethyl -6, 7-di h ocycl open li:ndazol - 8( 2H) -
OB o 6m TRy RERAR ) o R PP ARy HIPRAT Es nt
yasyaigedhy hgiiblonagnd 1bhepn; XXt 9aemmels) ,S hdr €tk alixb0fe was

for,_ 4 hr. sol ution iQ prepar by addi n | et.hyl _
R of Sk eRi BRSO Bin? @ BHs ALK of 5

s uspEnsi-@rmethy80%, 3 edinymirbydelaentdde Bindpzo0-872H) -one {160
mpl) | et r ahydr of ur d Ipr

m I)Q?’urdéqg% mIF(%a)lgmlP e%%r%g) &ggﬁ%arn %E IPnf)tn “\r/'\a/assgg(a%fgg:htegem'

t hend aaet mbdatee whisost irreddat M &dwirde hwas A gelbeion
stirred at,50C, f.or 4. hr.. -The_i I, j l [

i1 bEREE Y iR, fidya BEaAchd BOTRhARRRLE | Of52'EE, 0.94
carporatte sofurtensiommft €R& adddvay bydatdeexBhaBteg 0.870

Wi LBt MYl - acehRlgosd Bt 3{@ RAFL MRS s¥8, Whi hnMBL8E at
and saturated brine, and dried over anh;j/] rous sodi um
sureen cempggature for 15 min was added te the reaction solution,

and the mixture was further stirred at 50°C for 4 hr. The

15 reaction solution was diluted with saturated agueocus sodium
hydrogen carbonate sclution, 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

20 was washed with diisopropyl ether to give the title compound
(131 mg, yield 74%).

'H-NMR (CDCl;) &: 3.16 - 3.22 (4H, m), 4.31 (3H, s), 5.49 -
5.52 (14§, m), 7.33 (1H, s), 8.05 (1H, s),
melting point: 224 - 226°C (recrystallized from ethyl acetate),

25 MS (ESI+): 244 (M+H),
elemental analysis: for Ci3HygN;Cl
Calculated (%): C, 64.07; H, 4.14; N, 17.24
Found (%): C, 63.98; H, 4.07; N, 17.25.

[0350]
30 Reference Example 62

2~ (5-chloro-2-methyl-6, 7~dihydrocyclopenta[e]indazol-8 (2H) -
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sol vent was evaporated under reduced pressure and the
resi due 20 was washed with diisopropyl ether to give
the title compound (131 ng, yield 74%. 1H NMR
(CDC13) 8: 3.16 - 3.22 (4H, m, 4.31 (3H, s), 5.49 -
5.52 (1H, m, 7.33 (1H, s), 8.05 (1H, s), nelting
pmﬁtldegg)dethaggﬁge( recrystallized fromethyl acetate),
ESI +): 244 (MtH), el enmental analysis: for
c13lmaé Cl Calculated (%9: C 64.07; H, 4.14; N,
1794 Found (%: C, 63.98; H 4.07; N, 17.25. [03501
le 62
2- (o cil or ¢f- 2- rretzhyl -6, 7-di hydrocycl opent a[ e] i ndazol -

(2H i dene) et hanam ne [0351] N NH2 N C

[ 035

(5-Chl -met hyl - 6, 7- di hydrocycl opent a[ e] i ndazol - 8(2
H yliggne)acetonitrile (116 ng, 2.87 mvl) was

di ssolved in a mxture of nethanol (5 nL) and
tet[rogﬁﬁirofuran (5 m), Raney cobalt (1 g) and BM
annonia/nquumaeb S%ﬂdﬂmyQHG(TZdthydmﬁﬁyblo@dﬂeﬂ[dKitheol—B(2H)—

t.ion,. and the S rre under . a .
by ARG ERE LTI SBREr Sl 1 s ZBdr ik vesy b dptvegrin =
catrdlxyatre ofsekhbher ed af.f 4du aeghaloeldcferaanth tobe¢, Raney
filtra s, concentrat ed redu .Pressu to
o OBRE 150 588D oR A igno £ 5 B0} Wi, e
(ChEte)y 8o the88oluRidf§ @RH|, thy mstﬁﬁe -was. S57ifd unjier a
15 4, . H 7. 24, (;1H,

i Sab Bentbgpr e, rBod Sebafllee bogoa (i Ble cacalyst
Exan*ﬂ ¢ibBermt bfFf through celite, and the filtrate was
9'(68£%g99fﬁggé Lh&éPf¥¥EﬁEé§’ékégsﬁ¥9réb'Qéve the title compound

(118 mg, yield 100%).
H-NMR {(CDCl;) &: 2.80 - 2.88 (2K, m), 3.52 - 3.57 (2H, m),
15 4.28 (3H, s), 5.89 - 5.98 (1H, m), 7.24 (1H, s), B.17 (1H, s),
MS (ESI+): 248 (M+H).
{0353]
Reference Example 63

methyl 9-{cyanomethyl)-2-phenyl-8,9-dihydro-7H-

20 cyclopenta[c]pyrazelo[l,5-a]lpyridine-l-carboxylate
{0354]

[0355]
To a sclution of 2-[(aminooxy)sulfonyl]-1,3,5-
25 trimethylbenzene (about 16.4 mmol) in acetonitrile (80 mlL) was

added a solution of 6,7-dihydro-5H-cyclopenta[clpyridin-7-
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20 cycl opent a[ c] pyrazol o[ 1, 5- a] pyri di ne-| - car boxyl at e
[0354] 'cO2O2MN N N' [0355] To a solution of

2-[ (am nooxy)sul fonyl]-1,3,5 25 trinmethyl benzene
(about 16.4 mml) in acetonitrile (80 nL) was added a
solution of 6, 7-di hydro-5H cycl openta[c]pyridin-7 152

yl geedaanhticiie ((1.30 @ 88222mBM! Jin acmtleanélm f#p,
m.), and the m xture was stirred at roomte gﬂtur

f ORRBHE RIXEYEENYEF nt HReFof hretiTe LEMRPTAY T fa O% Jefin-
ang, -8 @t K{ UF SmdRSde COMC ang rx@dﬁ‘idﬁ@dﬁrar{deﬁhéerﬁhxture was
pressure. To 46% of the residual s solution V\ﬁ_ﬁﬁ g 1
mefPRFeErphehMTSESprefuice PETISUES 4. %5 4 oAnBF )i gesidua
POLEESd 1 ﬁé‘fét)%!&@%g rﬁ%ttf_’y]i Gq;@erﬂﬂp&?ﬁi&la}t@ndsﬁh%, 4.55
m xture was stirred at room ature for
refalaﬂJOﬁDQOP%ﬁS&ﬁ%ga%ﬁqnaﬁadmpﬁhgm et® mglﬁé? a the
m mim&e\/\%s .ﬁ?ﬁlﬂr@ﬁt&ﬂ Mickih t @bedataeet g 18The. exheact
h zo sat rateﬁ bri.ne, and

he drj |
ARSI ARE SO ThSiRs SE St P e Wb FOLRE il S8 briag was
undgtrarcﬂ:@uceﬂtrpreemymra;etamé t Ither est e wwaswqm]feidf weth
I h
18 sebyistRe st s oe S B8R [ bRL Wtum, e sy e
rTg)solvélriﬂ- MYR £EPpCT3)ed: ukie23red@esBpfdsbumy,, ald 4the residue
9 (2H 15 2.82 .91 (1H, =3, 1H

m " Bk ek o aee ot Th it Ponsfogiiphy > ituh
(1a|;emte/ﬁe9aaeﬁza/76) to gifeothe)titla, q@npou?msszaam,g).

1 6,- 1. H 1H d ,
nmelqmizﬂg rS%lP(f]fﬁ? ( 23”15?(:85(%5 ys‘%’au FI zed %’%r% g@{ylm)'
lacétazej 2. 920(1\&5 S| 3)93 333- QMH)H EDenEé«r&‘lal- 3.39 (1H, m),

17 | t 2. .
a”?,]ﬁ"\f% 9{38912% Ni%o@}é @g e aee@z(?’in ?r 49;9 He)y,

Found
27760 - FGS§6}3P25mRefér%ﬁ1ce7E§&nfﬂfb 6!)1, 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 CyeHi7N302

Calculated (%): C, 72.49; H, 5.17; N, 12.68

Found (%): C, 72.45; H, 5.13; N, 12.70.

[0356]
25 Reference Example &4

methyl 9-(2-aminoethyl)-2-phenyl-8, 9-dihydro-T7H-

cyclopenta[c]lpyrazolo[l,5-alpyridine-1-carboxylate
[0357]

30 [0358]
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met hyl 9-(2-am noet hyl ) - 2-phenyl -8, 9-di hydro- 7H

cycl opent a[ c] pyrazol o[ 1, 5-a] pyri di ne- 1- car boxyl ate
[0357] CO2Me N NH2 30 [0358] 153 Met hyl

9- (cyanonet hyl ) - 2- phenyl - 8, 9- di hydro- 7H

cycl opent a[ c] pyrazol o[ 1, 5-a] pyri di ne-1-carboxyl ate
(300 nOpmet}19G3 omeRAg1 RanNgheqobad to-G3ngaroree
suspended }IQ% ZM(gggr}n{mni a?et hanol. gol ution %?LS rrL)3 and
t Hr d@ppRiridRYRAazele v Pri by iiddes - IarhpPrgkare | bo mg,

atgBRIsheneL PlandOREhd £ BBk B U{® o Oﬂreﬂ@_suﬁbena}&ﬁ in 2M
catal yst was filtered off_thrqugh celite, and the

f i 3Rt/ feerodngehtrietedluitfdr  ARA LIS SHFRERUCE 1BS
?iéﬁgﬂesgﬁciéﬂ g ﬁ?ﬁlﬂ;}fﬁdi&ﬂ%}@i %i;ze.&d&ingggﬁlpelrﬁlﬂu%mor 12
| 2. o}ihe: 'cztfiwtmfésmf?i%r’?gl Of5 Yy quehy é%%t%. gad the
Z-ﬂ&t(graHe s coﬁc@@%rat(%dlénc{éﬂ'ireﬂhgecg.pz:@)séaﬂa Btf;) gide Otgxe

- 4. 1H, } 1H, ,.J = 6. Hz), 7. - 7.4
(i Somegl Go8eaouits I a0 (114 d, 3 = 6.9
HZH~nRR A1 2H):, 1 M8y (ESL $3: (386 mi M) 72 41 3.8036%, m),

Re enc anpl e_65

1 P oyt 88 ahy 6377 2y dpleBycPolPazdi-gPL 8 ™
alpyao di Bs B4 yilpet pnaii7zge (BO360], 4NONH2 4.20 [1B6H), 6.86
Ve I 9-(2-amiget hyl )2- phenyl =8, 9-di hydgo- 7.

cybln%pght é\[_c%g?r g%iﬂ o—}[' ,95-a b{gi(alﬁhe@)l’- E’a?’ oxy 'a6t6e(2H' m),
(223eng 1H, 0d 8L =nADY )Hakas hikidegol (28d, i n 409 v/ v)

S (o Ci , 25 and the m xture was stirred
at%glo Cq‘,g?g'r g""ggyyme reaction solution was diluted
15M [OB58dt er and neutralized with sodi um hydrogen

caghanate, @ggnptlgeegh xture was extracted wi th ethyl

2-{Z2-phenyl-8, 9-dihydro-7H-cyclopentalc]lpyrazelo[l,5—

alpyridin-9-yl)ethanamine
[0360]

20
[0361]

Methyl 9-(2-aminocethyl)-2-phenyl-8,9-dihydro-7H~
cyclopenta[c]pyrazolell,5-alpyridine-l1-carboxylate (295 mg,
0.881 mmol) was dissclved 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 cobtained title compound was used for the
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acetate. The extract was dried over anhydrous sodium

sul fate. The solvent was evaporated under reduced

pressure to give the 30 title conmpound. The obt ai ned

title conpound was used for the 154 reaction of

Exanpl e 34 wi thout purification. 1H NVR (DVSO d6) 6:

g— 4:@a%:ﬂor§%f( éﬁbmime 34 v?.@thng)u]-e x'i_’riﬁi'datﬂ%)-r% (42”_'06“,; 2.21

3. J4-NMFR3 (BMSQ-cdd) 9 1- 6682 Y89 (@H, Jua 2-89 Fp)L- 97, 6B, m),

(15, 08)~ ﬁzl %QH m75 53.¢8H 2o (186m), 82051 (28, 19) (4H, m)

8.51 SlH % h| dden (2H) I\/B (ESI +).. 278

( MPHF [3o§§2]<11#3xéfﬂp|é g2 -027 {1, s),
B [2362- metshy (38, tmdi hyds ocxealoepem a[ng],u Eldﬂzq|lﬂ8(<2,|'|)J = 7.0

ylldene et hyI l}acet amde [0363] O ---~ (0364] 15

2- @ Hb¥i hydr ocycl opent a[ e] i ndazol - 8( 2H) -

yl memggﬂ)haaam neH)400 ng, 1.88 mmol) was di ssol ved

in_ tetrahydrofuran (19 nlL), triethylam ne (287 L,

2. 083R%d1 ) and acetic anhydride (195 L, 2.06 nmol)

wemgagdded under ice- cooling, and the m xture was

stirr e reaction sol,utio
B B0 S AT b SO eSS PEBE Ry Rr o 2T -
canhatahe) syl acstamdideut ed Wi th et hyl acetate, washed
i ter and saturated brine, and dried over

dPdtis sodium sulfate. The sol vent was evapor at ed
under reduced pressgre, and the residue was purified

' &0l u 25 chromat ogr aphy (et hanol / et hyl

ac$l at ¢ =0/ 1G- +1 to give the title conpound (393

ny, HH NVR (CDC13) 6: 2.03 (3H, s), 2.81 -
2.93 3.05 - 3.13 (2H n), 4.06 - 4.15 (2H,
m, . s), 5.62 (1H, brs), 5.81 - 5.91 (1H,

n)[035£D ElH d J =88 Hz), 7.60 (1H 30 d, J = 8.8

E#) 8. O@—Kéuﬂetﬁ}l—G,7—dihydrocyclopenta[e]indazol—8(2H)—
ylidene)ethanamine (400 mg, 1.88 mmol) was dissclved in
tetrahydrofuran (19 mL), triethylamine (287 pL, 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

20 solution was diluted with saturated aquecus 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

25 chromatography (methanol/ethyl acetate=0/100—510/90) to give
the title compound (393 mg, yield B82%).
'H-NMR (CDCl;) &: 2.03 (3H, s), 2.81 - 2.93 (2H, m), 3.05 -
3.13 (2H, 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, § = 8.8 Hz), 7.60 (1lH,

3 d, J = 8.8 Hz), 8.06 (1iH, s},

melting point: 200 - 202°C (recrystallized from ethyl

acetate/hexane),
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melting point: 200 - 202C (recrystallized from ethyl
acet at e/ hexane), 155 M5 (ESI+): 256 (M+H), el enental
anal ysis: for C15HL7N30O Cal culated (%: C, 70.56; H
6.71; N, 16.46 Found (%: C, 70.20; H 6.78; N

16.41. 5 [0365] Exanple 2

N- 2 - IHEE hyds ZMany, 8-t etrahydrocycl opent af e] i ndazol -
8- yl) ethyl]acetamde [0366] O \ ~J N/\ N~ H 10
~ egﬁ%’ﬁlmﬂ%%éﬁat Fon CostipsP2- (2- et hyl - 6, 7-

di bydraeyehopent & ebo sz al, - 8(2H) wy! Lders) et hyl ] acet am
ide (311 ng, 1.22.nmpl)_in nethanal (12 nL) was added
pal PeRft Ui carbot? - 287 p&ncfer’ 8¢ 3 i) 2land the mixture
wagosésy red under a hydrogen atnosphere at room
tenyer ture for 3 hr. The catalyst was filtered off,
ant %fltrate was concentrated under reduced

pr RS BN @-asthyuqd, i, e fds-byetsahiyéfogellopohtie] indazol-8-
chr tography .(yret hanol /et hyl acetate=0/100-525/75)
toyg%ygﬁuég??ﬂlg‘%o cormpound (229 ng, yield 73%.

' H{oB&B1(CDC13) 8: 1.64 - 1.85 (2H, m, 1.90 (3H, s),

2.16 - 2.29 (1H M, 2.32 - 2.46 (1H m, 2.82 - 3.10

(2S|, m, 3.24 - 52 (3H, m, 4.20 (3H, s), 5.48 (1H,
br S H U4, J = 8.7 Hz), 7.52 (1H, d, J = 8.7
Hz),” {88 (1H, ), 25 nelting point: 123 - 125C

(r S i zetl fromethyl acetate/hexane), M5

(MrH), el emental analysis: for C15HL9N30

[0367]

To a solution of N~{2~(2-methyl-6,7-
dihydrocyclopenta[e]indazol-8 (2H) -ylidene)ethyl]acetamide (311
mg, 1.22 mmol) in methanol (12 mL) was added palladium-carbon

i5 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) &: 1.64 - 1.85 (2H, m), 1.90 (3H, s), 2.16 -
2.29 (1H, m), 2.32 - 2.46 (14, m), 2.82 - 3.10 {(2H, m}, 3.24 -
3.52 (3H, m), 4.20 (3H, s), 5.48 (1H, brs), 7.17 (1H, d, 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 C;sHi9N30
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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Calculated (%: C, 70.01; H 7.44; N, 16.33 30 Found
(%9: C, 69.73; H 7.43; N, 16.27. [0368] 156 Exanple
3
N—{2-{(88)-2-nethy|-2,6,7,8-tetrahydrocyc|openta[e]ind
azol - 8- yI]ethyI}acetanide [0369] O NN\ 5 N H

030
5 thh | -2 8-tetrahydrocycl opent a[ e] i ndazol -
8 !9/1{)2a[rﬁ§$)]a?cé1eame2 (Gafo Bt tStrahyiror¥cioPget  bildrdgzol-8-
by §uﬁyihypggééyém§age li quid chromat ography
(instrunment: Prep LC 2000 io (manufactured by N hon
Wat B3369% K. ), col um: CHI RALPAK AD (50 mmID x 500 nm
L, manufact ured Di cel Chemical Industries, Ltd.),
nDb\Ie phase: hegag?/ethanoI:QO/lo, flow rate: 80

m./ rjgn,, col yam erature: roomtenperature, sanple
co entratlbn .0 ng/ mL (hexane/ et hanol =90/ 10) ,
i njeg anount: about 35 ng). A fraction solution

optically active conpound having a
short & gntion tinme under the above-nentioned high
performance liquid chronatography conditions was
cont®HMHat ed. The concentrate was re-dissolved in

et hanol , Nami— cmmﬁeﬂwaz,eed 7t, 8- mmgaroa@:ﬂd@kanewmdazol-a—
furt re was ¢ ncentra&eg
bbéwgh

paf b esthag Seeele, Lhoty vl F R B e

ee) peﬂmﬂmaeoanhcm&ar clem:e&sg(:as!)y Vdssheasnted Pbtyp HiQyR000

%6 PR TRACE ety B0 WIRLOST ALY (ESLUIL CHIkELACED (50

ChaﬂhCHjxlBﬂm&hrmesmaiﬂﬂhdturﬁmhni@1251ph&&ﬁcal Industries,
hexgpg/ et H@Qﬂe 3391/ %8 e?@%ﬁano]l 90% mﬂowcggf@n 80

t enper ture a ure, san'p e concentration:
ny/ v/ mifoh exahteﬁretthapetaigoieloyoom rjesperatmnol sappld 0

L) caﬁe&l@ag%l )08 ?rgmLGQ’(hgﬁgng/ﬁat@)é,ﬁ'?lDQO/l:b) 1éjgéitlon

3slgmqqu nyoutgagemg) 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.

20 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 ligquid
chromatography (column: CHIRALPAK AD-H (4.6 mm ID x 250 mm L,
manufactured by Dicel Chemical Industries, Ltd.), mobile

25 phase: hexane/ethanol=%0/10, 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 (CDCli) &: 1.63 - 1.95 (2H, m), 1.89 (3H, s), 2.14 -
2.30 (1H, m), 2.32 - 2.49 (1H, m), 2.82 - 3.12 (2H, m), 3.26 -
30 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 (lH, s),

157




so 3.56 (3H, m, 4.20 (3H, s), 5.45 (1H, brs), 7.17
(1H, d, J =8.7 Hz), 7.53 (1H, d, J =8.7 Hz), 7.88
(1H, s), 157 Ms (ESI+): 258 (M+tH). [0371] Exanple 4
N-{2-[(8R)-2-nethyl-2,6,7,8-tetrahydrocycl openta[e]ind
azol 8- 5 yl]ethyl}acetamde [0372] O Jj /\ H

[ 0343l(EsT+): 258 agen) _

N[ 2- (2- Met h I-2,6,7,8-tetrahydrocycl opent a[ e] i ndazol -
8- 1MW) et hyl]acet ami de (about 70 ng) was
fragidpaat @d by high perfornmance quui d

chr omat ography (instrunent; Prep LC 20

(R LR Lo R i G B S SR CERToRAT S ARG S
AD 5@ thpmdd2em3@0 mm L, nmanufactured by Dicel

Chemi cal I ndustries, Lt d ), nobile phase:

hexE} 24t hanol =90/ 10, flow rate: 80 1s ml/nmin, colum
tenperature: roomgyenperature, sanple concentration:
1.0\ g/ mL (hexane/ gt hanol =90/ 10), injection anount:
abol—35 ny) rlgsll on solution containing an
optmcal\ y atlveﬂ conpound having a | onger retention

ti MENW o‘@ above-nmenti oned hi gh perfornance

ography 20 conditions was concentrat ed.

mt+ate was re-dissolved in ethanol, and
conce‘#trat ed to dryness. Hexane was further added,
and'®H1ni xture was concentrated to dryness again to
gi ve thentiz+ @-cmmppum 6(,36Bﬁget19391%deegyclﬁpenta [e]lindazol-B-

ena J;; %a%ﬁééa?? ga%‘?igec ggou%%Orﬁg > W %5 %Xct{loglgted by high

romat ography
CHI BRALRAKaAEE Hilghi6 omrdrBtrg2&shymhinstnewantacPoerd.Chy000

Di cel L nd no h

hexanel & E‘éﬁé%d Ssjé]/ gltl&lf quo%\’}:ver%?}((a)ﬂf OQ{?I{\%"—P %ﬁ% PAK AD (50
t enfrerEt wr 800 mao M, t eapefaatured lsampkel c@hwemal aIndmtries,
gg/ﬂl-d (NexANEL §hAano! RAYLOL nd188hl 98, @l RardO 8o

15 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 longer retention time under
the above-mentioned high performance ligquid chrcmatography

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 teo
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/ethancl=90/10, flow rate: 1.0 mL/min, column
temperature: room temperature, sample concentration: 1 mg/mL
(hexane/ethancl=90/10), injection volume: 10 pL}.

30 'H-NMR (CDCl;) &: 1.65 - 1.95 (2H, m), 1.90 (3H, s), 2.15 -
2.30 (iH, m), 2.32 - 2.48 (1H, m), 2.82 - 3.11 (2H, m), 3.23 -
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30 1HNVR (CDC13) S: 1.65 - 1.95 (2H, m), 1.90 (3H
s), 2.15 - 2.30 (1H, m), 2.32 - 2.48 (1H n), 2.82 -
3.11 (2H, m), 3.23 - 158 3.54 (3H, n), 4.20 (3H, s),
5.48 (1H brs), 7.17 (1H d, J = 8.7 Hz), 7.52 (1H
d J =8.7 Hz), 7.88 (1H, s), MBS (ESI+): 258 (MHH).

Y/ npl,e
Ofﬁ]égﬂaﬁﬁ -4627 dmhygroc ﬁeoaéﬁfaz |'n(7JIa¥6I(1(' H5
y| § dle &) ei‘h%,/a ](éﬁopiérna?m-d% {Oﬁlﬁfa] Te88 N4,/ sH
[ Q% BlesT+) : 258 (M+H) .
2- (2-Met hyl -6, 7-di hydr ocycl opent a[ e) i ndazol - 8( 2H) -
yl (Qf4d) et hanani ne (100 ng, 0.469 mmol) was di ssol ved
gngxatn@tlgagydrofuran (4.7 nL), triethylamne (72.0 .LL,
0.516 nmmol ) is and propionic anthrld 66.2 L, 0.516
bt 2 gree Eitled dndevarpeRcIRRItAGS] itk 2Phe® MHur e
vvajislls;eln@lj ethf0brdpaidideThe reaction sol ution was
uted with saturated aqueous sodi um hydrogen
cafbtiPdt e solution, and the sol vent was evapor at ed
under reduced pregsure. The residue was purified by
a gel 20 chr omat ogr aphy (net hanol / et hyl
aqqet a{\e =0/ }00- 5) to give the title conmpound (108
85% H' H (CDC13) 8: 1.20 (3H, t, J =7.4
H q, J = 7.4 H), 2.81 - 2.94 (2H m,
3.04 = (2H, m, 4.05 - 4.16 (2H m, 4.23 (3H
1@) 5.56 (1H brs), 5.81 - 5.92 (1H, m, 25 7.20 (1H
0] = 8.8 Hz), 7.60 (1H, d, J = 8.8 Hz), 8.07 (1H,
S)[ ]tl ng point: 185 - 187C (recrystallized from
et hyl 2ee¢f ate/hyexane)dinhyBré&sst Hopenld Qe JivdRlz ol -30(2H) -

el efEcPetn%l) e%’qal Sllné: (Z[&H m%}65|19w mmol) was dissolved in
tetrahydrofuran (4.7 mL}), triethylamine (72.0 uL, 0.516 mmcl)

15 and propionic anhydride (66.2 uL, 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 sclvent 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 (CDCl;) &: 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
{2H, m), 4.23 {(3H, s}, 5.56 (1H, brs), 5.B1 - 5.92 (1lH, m)},

25 1.20 (1H, d, J = 8.8 Hz), 7.60 (1H, d, 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 CigH;gN2O
Calculated (%): C, 71.35; H, 7.11; N, 15.860
Found (%): C, 71.29; H, 7.04; N, 15.69.
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Calculated (%: C, 71.35; H, 7.11; N, 15.60 Found
(%9: C 71.29; H 7.04; N, 15.69. 159 [0377] Exanple
6
N-[2-(2-methyl-2,6,7,8-tetrahydrocycl opent a[ e] i ndazol -
8- yl) ethyl]propanam de 5 [0378] O H[0379] To a
SO|§§1 n of N-[2-(2-nethyl

ﬁydrocyclopenta[e]lndazol 8(2FD yl i dene) et hyl ] propan
anﬁﬁ@“’fb (83 nmy, 0.225 mmol) in nethanol (2 L) was
adgez pel-hadh $im £ a1, ho-RAWE 8 Gd £ &y bpedtid &) Hed A o8-
was_stirred under a hydrogen atnosphere at room
t eMpLeEI BT PRA 2P IAR. The catalyst was filtered of f,
angoshe) filtrate was concentrated under reduced
pressure and purified by thin | ayer chromatography is
(et hanol / et hyl &xetate=10/90) to give the title
conpound (45,1 , yield 7499 . 1HNWR (CDC13) S 1.11
7 MHZ)YT 1.67 - 1.82 (1H, m), 1.82 - 1.97
tbH, 'q, J = 7.4 Hz), 2.17 - 2.31 (1H
.48 (1H, m, 2.84 - 3.11 (2H m, 3.28 -
o m, 4.21 (3H, s), 5.38 (1H, brs), 7.17
(1H, d7 J = 8.8 Hz), 7.52 (1H, d, J = 8.8 Hz), 7.88
(1M03391 neltlng point: 105 - 107C (recrystallized

from et ac tate/h xane) , M5 (ESl +)5_272 (MeH), 25
el enent a gnﬁ? tilon c%#ﬁf&%%hygaféc& ated (99: C,
70d8§ydf¢cyklsﬁenﬂi[elsndétouaﬁuaﬂ)fﬁ@;deﬁg)éﬁhya4prepanamlde
7. 380] e -
Re [(gs %szggt'ﬁm{ﬂ §8 dﬁﬁﬁ%gggcyglnggeﬁ?g[ae O}ercf_id Z0o adSl(u?
H) caybor@lemm)iethya Fac et amd ddre 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%).
I4-NMR (CDCls) &: 1.11 (3H, t, J = 7.4 Hz), 1.67 - 1.82 (1H, m),
1.82 - 1.97 (1H, m), 2.1t (2H, 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 = B.B 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 C;gHz1N30
Calculated (%): C, 70.82; H, 7.80; N, 15.49
Found (%): C, 70.54; H, 7.78; N, 15.52.
[C380]
Example 7
3 N-[2-(1,2-dimethyl-6,7-dihydrocyclopenta[e]indazol-8(2H}-
ylidene)ethyl]acetamide

10




160 [0381] \N O N~ N [0382]

2-(1, 2-Di net hyl -6, 7-di hydrocycl opent a[ e] i ndazol - 8( 2H) -
s ylidene) et hanam ne obtained in Reference Exanple 28
was dissolved in tetrahydrofuran (5 ni),
triethylamne (69.8 L, 0.5 mmol) and acetic anhydride
(47163811 0.5 mmol ) were added under ice-cooling, and
the,m xture was stirred for 15 min. The reaction
sold Lo was dilutd€d with saturated aqueous sodiumio
hyd ogn carponsg solution, diluted with ethyl

acets Msheqyw dh wat er and saturated brine, and
dri ed nhydrous sodi um sul fate. The sol vent was
evapo under reduced pressure, and the residue

ﬁ fled by silica gel colum chromat ography
{ ano‘l /ethyl acetate=0/100-410/90) to is give the
t itl e cofpdlunt-XiG@etrByhes, 1-oibydyomicdopemtn Rdfiedaensie-8 (2H) -

S OTE e g e Mo el o2 s
Sr)_dgssﬁm‘r(edil—lu; bfs%)rahﬁdﬁﬁfuraﬁ 09 m:()lern@thynaﬂnané 1Hsg 8, uL.,

201 02 1066 b ek Btk e okl 7 bl Py Pennt g, adse
V5 PESH)ice2qop Ximel) anfél'fé?@eﬁil&tﬂl&?n&?l@sf&lﬂfﬁdr for 15 min. The

ﬁlG%gé;%ganﬁgg&o%cjagg Lﬁﬁtu%gd( w@th 9963951%% fgui%usl%gdlum

Pg3ggﬂroqggaﬁngpqgte solutlon, dlluted w1th ethyl acetate,

N- [ZaéﬂedzwgﬂtHEJJ})@r and darBirhBbA AMILOCY LY Qﬁ%@ﬁ%@éf nda
zol -8 yl) ethyl]acetan de | 0384] 161 ©
anhy rous sodium sulfate. he solvent was evaporated under

reduced pressure, and the residue was purified by silica gel
column chromatography (methanol/ethyl acetate=0/100—10/90) to
15 give the title compound (60.3 mg, total yield from Reference
Example 25, 20%).
'H-NMR (CDCl3) 8: 2.02 (3H, s), 2.76 - 2.87 (5H, m), 2.97 -
3.06 (2H, m), 4.03 - 4.13 (54, m), 5.61 (1B, brs), 5.98 - 6.09
(iH, m), 7.13 (1H, d, J = 8.8 Hz), 7.50 (1H, 4, J = 8.8 Hz),
20 melting point: 200 - 203°C (recrystallized from ethyl acetate),
MS (ESI+): 270 (M+H),
elemental analysis: for CigH;oN30e«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-tetrahydrocyclopenta(e]indazol-8-
yl)ethyllacetamide
[0384]
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[0385] To a solution of N[2-(1,2-dinethyl-6,7-
di hydrocycl opent a] e] i ndazol - B( 2H)
ylidene)ethyl]acetamde 5 (55.7 ng, 0.207 mml) in
met hanol (2 nmlL) was added pal | adium carbon powder (10
ng), and the m xture was stirred under a hydrogen
at nosphere at r n1tenperature for 7 hr. The catal yst
was filtered of and the filtrate was concentrat ed
ungg redyes pue‘sure and purified by thin |ayer
cqqo 3 to (nmethanol/ethyl acetate=13/87) to
he | e compound (38.2 ny, yield 68%. 1H NWR

1.64 - 1.73 (1H, m, 1.84 (3H, s), 1.86 -
1.96 ), 1.98 - 2.10 (1H, m, 2.25 - 2.41 (1H

268 (3H, s), 2.81 - 2.93 (1H, m, 2.95 - 3.08
(1‘-‘? 8, 3.21 - 3.33 1s (1H, m, 3.36 - 3.51 (1H, m),
7 33 ) S o B 8, )
neﬁ%hY%OB%ﬂﬂaeniaﬁelﬂ%elﬁ @wy-gﬁf' Lo &ahrt ﬁ?ﬁ%ﬂﬁéiﬂe
acgnterng, MVI00ERhd)) ia7rAethdd], (20me)l em@nbaded palladium-

0 . .

S ol TR L A e gt
15hYH}ogeﬁOéﬁﬁﬂspEﬁﬁﬁIdﬁéﬁ%oﬁStemperature for 7 hr. The catalyst

" ARG skt oA TEOSE TS gt RS

[Oﬁﬁﬂﬂced pressure and purlfled by thin layer chromatography

%3 STRAYS ']deng@ 1NYLafa e DY Ydeh0lhedhi L dgRhing

ace onl Ssol ved
anﬁﬁhﬁaM§thﬂﬁdH 68%kol ution (14 nL), Raney cobalt (10

g)g%ogenﬁgﬁﬂﬁg%ﬂgréggtn}éggr?lmﬁs Stirgfdﬁ#ﬁdg{ %'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 (1H, m), 2.95 - 3.08 (1H, m), 3.21 - 3.33

15 (1H, m), 3.36 - 3.51 (1H, m}, 3.55 - 3.65 (1H, m), 4.07 (3H,
s}, 5.32 (1H, brs), 7.12 (1H, d, J B.8 Hz), 7.44 (1H, d, J =

8.8 Hz),

I

melting point: 146 ~ 149°C (recrystallized from ethyl acetate},
MS (ESI+): 272 (M+H),
20 elemental analysis: for C;gH;N30
Calculated (%): C, 70.82; H, 7.80; N, 15.48
Found (%): C, 70.49; H, 7.81; N, 15.42.
[0386]
Example 9
25 N-[2-(2-methyl-1,6,7,8-tetrahydroindenc(4,5-d]imidazol-8-
vl)ethyllacetamide

{0387]
O

>FNH N)k
N H
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tenperature for 14 hr. The catalyst was filtered off
through celite, and the filtrate was concentrated
under reduced pressure. The residue was dissolved in
tetrahydrofuran (3 nL), to triethylamne (34.9 L, 0.25
mol ) and acetic anhydride (18.9 L, 0.20 nmol) were
added, and the m xture was stirred at room
tenperature for 30 mn. The reaction solution was
cond®38Blat ed under reduced pressure, and the residue

was puri fseshiy 1szlmé%%y1g@|7ia¥h§eyo£ﬁuéy$qhograwﬂmﬁdazol-
(nethanol/ethy acet ate=5/95--).15/65). 15 The
purd 3 Y prrise ECRERN idird 48| WA SiasrbYarhisl 2 33%0}113/ ethanol

paldAadi-4eh cardan) pomgfé@ eagam)(lwag) afdedddaead dndethe

m xture was stirred under drogen at npsphere at
r odthtERperat FrérFed updeg,a WX#QOHSFa?ERRSPRﬁgequ FEPRd

of fterr@eeat\me flokt {atie WaBh& Aaeanysated yntdedrdedi€eethrough
pressuyr and the residue was 20 gurlfled ggr5|llca

gel® FﬁnﬂaQﬁn'Sﬁaf%&ﬁEﬁSﬁny§mﬁqﬂ§ﬁ Erated undér “reduced

aceiaiseabé 95T1h80£é’e£3)dute0w@s A stsb@véd tire téﬁmmf(ai&u A3 mL),
yield. 31%. 1HN CDC13) 8: 1,74 -

e eby amnes (34 5 .. 02 nguodl afg Acstes e (18.9

(1|—|i& L)022@5r§r(013_|')'I wlle aZid(Qa -ard 1:&72 %gxt{u]ﬂé wﬂi,stir%d at room
I's . -

FE)%em??§%t?ﬁﬁé% Bg ming %Hﬁﬁ;%hﬁ éﬁpﬁ Wﬂg concentrated

( ESinter Eé&c(%bl)res#lﬁ%g]andﬁﬂmmeeld@e 3&s purified by silica

5 P . S R o PSR ARG L FOBg0P CLBAL RGP /S0 15/85)

[5039@ pPloi fisbiporbdoct ofasetihayd;olved in methanol {3 ml),

&ge@ﬁ?&ﬁ {% raz%ﬁ? cfellby%]op%r MG nadtedal Boxy %\tmelxicure was

4£$u}rmgd ude}). 26Bydramen athsnhe;hydtoﬁqnmamewnﬁﬁhumm? for 5

o oﬁ Jcagmngg& %%gutfﬂ@éﬁa Bug hydricde EO1UBRE was

room tenperature, and
t hecaricentrateathsinder rwulcfedrpeessfme Sertt res gk pdue was

decahyanabanf ki3:83 $as RU0RY c1AtfatBraphy (methanol/ethyl
acetate=5/95->20/80) to give the title compound (13.4 mg, yield
31%) .
'H-NMR (CDC1l3) &: 1.74 ~ 2.01 (3H, m), 2.09 (3H, s), 2.28 -
2.46 (1H, m), 2.63 (3H, =), 2.7%9 - 2.95 (1H, m), 2.98 - 3.15
25 (1H, m), 3.26 (1lH, brs), 3.34 - 3.55 (2H, m), 7.07 (1H, 4, 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-(l-methyl-8,9-dihydro-7H-cyclopenta[c)pyrazclo[l,5-
alpyridin-9-yl)ethyl]acetamide
[0390]
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m xture was filtered through celite, and the filtrate
was i 0 concentrated under reduced pressure. To a

m xture of the residue and triethylamne (34.5 }LL,
0.248 mmol) in tetrahydrofuran (1.7 nL) was added
acetic anhydride (23.4 L, 0.248 mmol) under

i ce-cool i ng, and e mxture was stirred at room
tenperature for mn. Water (50 L) was added, and

evapor at ed under reduced pressure.
purified by silica gel colum
. Fnethanol/ethyl acet at e=0/ 100- >5/ 95)
and recrj lization (ethyl acetate/diisopropyl
ve the title conpound (7.3 ng, vyield
/29. 20 ' H-NI\/R(CDClS) 8: 1.58 - 1.72 (1H, m), 1.83 -
3(94ﬂ1 m, 2.02- 2.15 (1H, nm), 2.21 - 2.36 (1H,

, 4OT& skt idn oF 'etﬁ ﬂ-OQ—((aHamDﬁoet?hy3$ @-cﬁﬂ;dro—ﬂ{-
51 - 3.64 1H, brs

( (1H

(1F$Y9}°p9ntaEF]PYFE7°l°ﬂ16§ %1$¥I%S}n68 ZB?HP?FWI%Fe ($5=0 mg,
. 1o Hap, mRS1 et ltégraﬂ@dibfuﬂé?rﬂ- (1. 3121219 (vra%caa&@l:d isged
fron1ethFI acetate/dllsopro &ESI+) Zgg

t he
(hmq%lso E%%ﬁﬁumEQHﬂrnxg eBEgégene solutlon (

N- [r&no(18 9t di-duyrd empét ek paemd ajhe] pykane abi, Sciajrewr 'fdr 3

a rﬁ’i(t u#%(?]d.?’lyﬁll? ettfag %e}a%%a_}%?%?3; g)NI'as a£é)ed94]an§ the

cyahiopremt afiLd mﬂazﬁéw[ﬂm&ugﬂl pcyerJJlahen Ong |thet bahafdateewas
iydrochl r|de

SR enP il WEF TR BRg A arLr A PIPSTEF GRstie

added iaaet asd t&ﬁbyﬂylaiﬁn(eMw 4 u10. 8424 8remb) ) uirdler

 cooall PRoadn LIS L0 et U pes SIS, SO 4 v,

t held SdiBventl M/amdevamﬁ-aatoedium.dandr etjelaend{tupeemrs@irred at

Ther ro?nSItgrl[{pe:rer r@“%é; Il X SlwlaI @ % pi?l was added, and the

15 solvent was evaporated under reduced pressure. The residue was
purified by silica gel column chromatography {methanol/ethyl
acetate=0/10035/95) and recrystallization (ethyl
acetate/diisopropyl ether) to give the title compound (7.3 mg,
yield 17%).

20 'H-NMR (CDCl3) §: 1.58 - 1.72 (1H, m), 1.83 - 1.98 (4H, m),
2.02 - 2,15 (1H, m), 2.21 - 2.36 (1H, m), 2.40 (3H, s), 2.713 -
3.10 (2H, m), 3.28 - 3.50 (2H, m), 3.51 - 3.64 (1H, m), 5.39
(1H, brs), 6.57 (1H, 4, J = 7.1 Hez), 7.69 (lH, s), 8.22 (1H, d,

= 7.1 Hz),

25 melting point: 121 - 122°C (recrystallized from ethyl
acetate/diisopropyl ether),

MS (ESI+): 258 (M+H).
[0392]
Example 11

30 N-[2-(8,9-dihydro-T7H-cyclopenta{c]pyrazolo[l,5-alpyridin-9-

yl)ethyl}acetamide
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chr omat ogr aphy (net hanol / et hyl acet at e=0/100-+10/ 90)
and recrystallization (ethyl acetate/diisopropyl
ether) to give 15 the title conpound (22.4 ny, yield
489 . 1H NWR (CDC13) 8: 1.66 - 1.82 (1H, nm), 1.92 (3H,
s) 1 93 - 2 04 (1H m, 2.14 - 2.27 (1H m, 2.34 -
, 2.80 - 3.10 (2H, m, 3.24 - 3.54 (3H,
4 (1H brg), 6.38 (1H, d, J = 2.2 Hz), 6.66
J —

(1H d J=7.1HKz), 7.91 (1H, d, = 2.2 20 Hz), 8.32
(1H,}, J = & , melting point: 100 - 101C
(regrystallji fromethyl acetate/diisopropyl

et he ESl +): 244 (M+H). [0395] 25 Exanple 12
N[ 2- , hydr o- 7H cycl opent a[ c] pyrazol o[ 1, 5-a] pyri d
i n-9- ) éthyl]propanam de [0396] 165 O N ~ HMNM ~

[0397] To a m xture of 2-(8,9-di hydro-7H

cycimqqlt a[ c] pyrazol o[ 1, 5-a] pyri di n-9-yl)ethananine 5
drochlorlde 191 mol dtrlethylamne

(%oe L, 19. %gﬂl%ﬁﬁrs 9 2f2?r§1%w81f (1.5 ) was

adctgxtmpeﬁt@[u]@yrammﬂl gea(Hfridihs 905114)434hmhz)neunder

i ce-cool i ng, m xture was stirred at room
Hﬁ’é’\ré?f:m‘é“fd&r (15 E?nni?r fat et mmsd) 2yd id eHlavraiingn§206 Bt

t hel .l waal) vids tevsgofabedramndar. 5ratload haded esstiie.
The resi due was purified

chr TR apt - 0ok 0- 264 M nERaRE ST 885V M/ B e
roecm‘yemablwasatsltdmrédetdtyIroametta:tpe/rdtm_se)p?oapys mtrherWatex (50
gl(;[ﬁfg%"'hg t(iél ° con'p %ngﬁitégﬁf:séwn‘%%?¥éqor§-}gg(y%ncgaf (:T%Bced
preZBSUIEE 92 The Zrébﬁ.Cﬁlkl—kdam’)puIZfﬁléd -by?2 . s3Ti€¢8 H;eln):pl@mS4
5%}{%% J”_f'arghgr snetal’éangg,:}egh acetglé 03/1%6»103/9%? :g
recrystalllzatlon {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 (1H, 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, d,
J = 2.2 Hz), 6.66 (1K, d, J = 7.1 Hz), 7.91 (1H, d, J = 2.2
20 Hz), 8.32 (1H, d, J = 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+~ (8B, 9-dihydro-T7H-cyclopenta [c]pyrazolo[l,5-ajpyridin-9-
yl)ethyl]propanamide
[0396]
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- 6.42 (1H m, 6.68 (1H d, J
J =23 Hz), 834 (1H d, J = ), nelting point:
72 - 73C (recrystallized fromethyl 20
acetate/diisopropyl ether), M5 (ESI+): 258 (M+H)

[0398] Exanple 13 et hyl

9-[2-(acetyl am nq) et hyl ] -2-net hyl -8, 9-di hydro-7H 25
cycl opent a[ c] pyr gzol o[ 1, 5-a] pyri di ne-| -car boxyl at e

[ 039 N 166 [0400] To a m xture of

i nbet hyl ) - 2- net hyl - 8, 9-

ycl opent a[ c] pyrazol o[ 1, 5-a] pyri di ne-1-carb
O mg, 0.174 nmol) and triethylanne (36.4
) s in tetrahydrofuran (2 nL) was added
acetlc anhydride (24.7 L) wunder ice-cooling, and the
m xE#%Iwas stirred at room tenperature for 30 min.
Vater (560l masuaddsd.2-apdotdigyasel nent was
evaporated under reduced pressure. The residue was

pur‘??qlé’aefﬁ?a GlpyEazya llcéra HRY TR Brieit Ve pRyamLine
(e hanrehistind (19, ?G@ aberH{ ]nQ[QJI 5é19<§)t:61€€hylamme (206 uL,

recrystalllzatlon er
o elmblg (52 PARTOYPEN a SR AR fBerRoic
1 3a‘3nhydhéé (EASH 0L-444 mmd1)94nGdH, 1d‘Q—cooilr9c,6 and. dkk
S

g%n{gf’g' ms S}lg?&g a& fgovlﬁamp}ﬁratér% or) %S%D(l'_fﬂater (50
2)4;113 gﬁs inc)ﬁe'ﬁ65griﬂ MleHEbévérjtlﬁlag évﬁ?)ﬁal?dz?-ﬂczelxﬁ' réfQuced
Hr Jresguss- (TRS Fesifue 8‘?‘@"?%‘31?18%2?3{ is)r'}’éiﬁ%i%‘“tlt Cpbma
103hfamacoysdmlyl i(2edyT raeecdié saxaapyb0/ ®t-5800/0)Mand
(Es%ggfys%gglﬁggtﬁhh {é%%;ioég%late/diisopropyl ether) to give

the title compound (23.3 mg, yield 47%).

= 7.0 Hz), 7.93 (1H d,
7.0 Hz
tny

'H-NMR (CDCls) &: 1.12 (3H, t, J = 7.6 Hz), 1.67 - 1.82 (1H, m),
15 1.92 - 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 (14, m), 6.68 (1H, d, J = 7.0 Hz), 7.93 (1H, d, J = 2.3
Hz}, 8.34 (1H, d, 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 cyclopentaiclpyrazolo(l,5-alpyridine-l-carboxylate
[0399]

Co,B
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Exanpl e 14

N-[2-(1, 2-di net hyl -8, 9-di hydro- 7H cycl opent a[ c] pyr azol

o[ 1,5- a]pyridin-9-yl) ethyl]acetam de [0402] O H 2s
[0403] To a solution of ethyl

9- (2- am noet hyl ) - 2- net hyl - 8, 9-

di F?( A 7H cycl opent a[ ¢] pyrazol o[ 1, 5-a] pyri di ne-1-carb
oxylate (75.0 ng, 0.261 nmol) in tetrahydrofuran 2 6
m.) was Teddenidere. sM efitivdoBut3iaminas Himh) mgaretiy -
tohiﬁ§H%diqhuéﬁé¥Bp@gté[éﬁpyr%zglofﬂn@LL}ﬁﬁrﬂdlﬂng caﬁ??xylate

tenperature, and the mxture was stirred for
hr {5&ddimam §u1?4am0éléc@rrﬂ/dtrraeéhs(]@ming) (¥ad aélde%l Zfidmmol)

;hfn Tt} ara\ﬁ& bi s ergd w*a@rga@a cebiie. anﬁgeriaét(rzqt € L)

conce trate under reduced pressure. a mxture

of urtl%r icesFeRie rand 2Rd | eh LR w654s161mredoa§92°9ﬁm| )
I nténalseeﬁa&awdf&f %roaalfQZ %eae&} S/@S pBfded 368LHC and the

ride under i ce- coolln

and
théolﬁ%&tui"ésm%‘éapé’trﬁrt?%dl%er F%%‘iﬁe(deﬁﬁ%?%iﬁ?re s r%ldue was
M Pur Mater bl 781 1)cangs] askieshn aﬂﬂnrrtaﬁ@grﬁﬂiwqmatbﬁ@ﬁol /ethyl

evapor at ed under reduced pressure. The residue wa

IpupFeTAEHy 1 89-P5E A5 henc sPERYS e d ARk oy éﬂhysopropyl ether)

(mebhgnad ebhyit1k0 cagpb@ie30L100ns3194800 503 .
re crystallization (ethyl acetate/diisopropyl et her)

%I% {RECk) t e Icafipouhd 24Ha Ty, 1-Yi T o -S40 1H, ™
1H1NMR{@D¢¢3]4}8, m},49.14 & 6836 1HH, n)n),12.8523 (38, %), 2.82 -

(48 0B 200 5 193 (b o)l Bhon %1%3365‘*5‘!*0?)’(:1&-36 -
15) 3.80 26H, ) 501 (1BH- m)ze 18] mB. 62 201H, 4:@1, (5H4]m)(1H 81

E&)ﬂﬂ 6‘? ?%nélglogl ﬂF)'l% g{f?écbfg ir%ystg HI 284 TTr o66 3 b2,

et hgl tirarebate! didiseproppgl (esédwrskal P0zddS frbEdl d)isc@dZ2pyl
(MtHer) [ 0404]

MS (ESI+): 330 (M+H).
20 [0401]

Example 14

N-[2-{1,2~dimethyl~8, 9-dihydro-7TH-cyclopenta [c]pyrazolo[l, 5-

alpyridin-9-yl)ethyl]acetamide
[0402]

0

25
[0403]

To a solution of ethyl 9-(2-aminoethyl)-2-methyl-8,9-
dihydro-7H-cyclopenta[c]lpyrazolo[l, 5-alJpyridine-l-carboxylate
(75.0 mg, 0.261 mmol) in tetrahydrofuran (2.6 mL) was added

30 1.5M diiscbutylaluminum hydride tecluene sclution (2.1 mL, 3.2

mmol) at room temperature, and the mixture was stirred for 3

1e7




Exanpl e 15 et hyl

9-{2-[(tert-butoxycarbonyl)am no] et hyl }-2-net hyl -8, 9-
di hydro- 7H cycl opent a[ ¢) pyrazol o[ 1, 5-a] pyri di ne-1-carb
oxylate 25 [0405] O CO2Et O N, H[0406] To a

sol ution of ethyl 9-(2-am noethyl)-2-nethyl-8, 9-

di hydr os 4ty %h@f’@&t Q{eE]aH%&f’aZt@ Ell %)a]wﬁ)éria&&é%ﬁa&dcﬁ@
oxylate 30 (100 nm, et rahydr of ur an
( 3. T5LHHUY e \eRs afdééar‘éﬁl tthr@w‘ylcerhl&&r borg éilotpte pas

0. 4dohdaRlit e dHet CRshRRLI PlessukB8 anf ot Rex#livet YEethe
was stirred at roomtenperature for 30 mn. The

sol xrfFidugaan@viaperay bunimgdépbé redde el - 1 &8aL e, itand t he

Q?Sﬁégﬁih9@§ofu¥§ﬁfW?dStHL)Shgbcéﬂdga aEQ%iE"&nhydrlde 37.0 pL,
chr omat ogr a hy (ethyl acetat e/ hexane=0/ 100-*30/70), to

gi V& iHeMrPt) é”’é’&ﬁpb%ﬁ]dxloél’(“ie?f\?gt &i BIFUEG0YES S irred at

1""% G:@%ér?ﬁtu%e %01'_3430 mdndd W(a%gk' (’rﬁ ;L:]- 68 ad]ﬂea7 and the
1H_ m, 17 - (1H

2. G%J%Ht grj\s ezragerat g@deiﬁe%cedng%ssurg 13;'.F‘h(el'g|esa.due was

'T) p&ﬁ@ed By%ﬂl(l&ﬁ gé'ﬂ) co4uﬂu6 chrémd8o§ddhhyM(meéhahbl /ethyl
}_? (1H, brs 78to(1H d, J

L hartasp=041 001 890)0ang Eqrvetal)izaign LS. 3gh

( MHet4t@487] sodoeppp| etHdr)ettbyhive the title compound (24.4 mg,

(gs%iegfd{ %hut ert - but oxycar bonyl ) am no] et hyl } - 2- net hyl -

8, S4uinlipdrencikh ctchopent al.eppyrmzalqf 1, 82 a p.yeivdme,- by
cargo(ﬁylt ZEEI%OA%%I&I; ny]1H) g% 3;1%]0 hy?‘fof I%?/[i{' s)e 2.73 -
15 2.85 (1H, m), 2.89 - 3.04 (1H, m), 3.26 - 3. 50 {2, m), 3.51 -
3.62 (1H, m), 5.41 (1H, brs}, 6.48 (1H, d, J = 6.9 Hz), 8.12
(i1H, d, J = 6.9 Hz),

melting point: 134 - 135°C (recrystallized from ethyl
acetate/diisopropyl ether),

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—a]pyridine—l—carboxylate
[0405]

[0406]
To a solution of ethyl 9-(2-aminoethyl)-2-methyl-8,9-

dihydro-7H~cyclopenta[c]pyrazolo{l, 5-alpyridine-l-carboxylate
(100 mg, 0.348 mmol) in tetrahydrofuran (3.5 mlL) was added di-
t-butyl dicarbonate (95.9 uL, 0.417 mmol) under ice-cocling,
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8, 9-di hydro- 7H cycl opent a[ c] pyrazol o[ 1, 5-a] pyri di ne-1 -
carboxylate (300 ng) was fractionated by high
performance [|iquid chromatography (instrunent: Prep
LC 2000 (manufactured by N hon Waters K K.), colum:
CHI RALPAK AD (50 mm I D x 500 nmm 25 L, manufactured by

D gl tEeemialrd REAYSEEi8%d bt Ordom @Eﬁpé&tuﬁaaﬁ@r ) min.
hexane 1000/% B) hexane/ et hanol =70/ 30, m xing rati o:

A EBEPIFEE 6 CHRROTBEONEPAFH TeCUPtPeSRPER atdit the

30fesick@nphe MONELRE sy isanicd Ogd/ctumn chromatography
(hexane/ et hanol =95/ 5) i njection anmount: 300

f r &R¥MYn a§%¥%‘fq/@ﬁxéﬁ?ﬁ%{1ﬁl‘)n§3°&ﬂ 030teptiveatny it rr%iev@ompound
sopprung, havé Ty 1@oghorter retention ti ma under t he
bpve menti oned_hi gh performance |iquid

chiroMRo&r XY TorddPti orls Srad! Ednd@nt Fa@%d’ to84i (it Fe-
t|11% —canrpmun;d{ (246 2D,7 9927% e(a)n,, mhe amant(swn&r), 2.80 -

O%it(gg ‘Bms% S8 %déiiﬁ ﬁp Bf O%gmi?% '2§016 "

rrmlL28 naaufact wr.ad bgaDigelr 5 'ﬂuemlz(;al 5]']’11dL(SHFI1&Ss), 6 78

el ATY Lo, et R o e

COME efHSTah £ 0388 QM2E) ng/ nL ( hexane/ et hanol =95/ 5) ,

|ng§&H volunme: 10 L). 1H NWR (CDCl1l3) 8: 1.36 -
fSH m, 1.70 - 185(1H m, 10 1.97 -2.08 (1H,

n)Ex@np]l@ 162. 33 (1H, , 2.61 (3H, s), 2.80 - 2.92

( 1{?@ (9%239% 1{1_2[—% (Qgré ]:gibt %ﬁazaoo]n%(}) ax?iiﬁo% e&?fl} ? “pethyl-

1 18, 9-b1‘1§1)fdr6-77d7-cy(clepemta leyBa®ldd) , S8 R ridkhedl- J=
6. 9, HZ)ev150410] 15 Exanple 17 et hyl

(9R) - 9- {YZ [(t ert - but oxycar bonyl ) am no] et hyl } - 2- net hyl -
8, 0448&lydr o- 7H cycl opent a[ c] pyrazol o[ 1,

5-a] pyridine-1I - cgar boxylate [0411]] CQZEt HO ~O N

CO,Et J<

[0409]

20 Ethyl 9-{2-[ (tert-butoxycarbonyl)amino]lethyl}-2-methyl-~
8, 9-dihydro-TH~cyclopenta[cjpyrazolo[l, 5-alpyridine-1-
carbexylate (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

25 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/mi. (hexane/ethanol=95/5%),
injection amount: 300 mg). A fraction solution containing an

30 optically active compound having a shorter retention time

under the above-mentioned high performance iiquid

1638




20 [0412] Ethyl

9-{2-[(tert-butoxycarbonyl)am no] et hyl }-2-net hyl -

8, 9-di hydro- 7H cycl opent a[ c] pyrazol o[ 1, 5-a] pyri di ne-1 -
carboxylate (300 ng) was fractionated by high
performance 25 liquid chromatography (instrunent: Prep
L Cor20 t 5Bt %bHHf%HoH@wa%k&&hé@ﬂﬁ?ﬁﬁbd<t5 YyivE€HdMRitle
CHI RALPAK " AD (50 mm ID x 500 mm L, nmanufactured b

Di CEPEREN{ £ "Ondddt 1 &8) - LIPS PRLITET preRs (AR) was

hexanairbQ08G 1B)grhp¥ are/meihbant] @AY 30romdvdgRgph@t (@ lumn:
A/ B=80/20, flow rate: 60 nL/m n, colunn tenperature:

30 TRIGPRE AP ef o bnER Nt} &t R : ™M ¢ nPpRyfactured by Dicel
{ hexanieet hadadtz986p)Ltd.i)Nj A6k N phEBeNtiex300/8THanoA=95/5,
fraction solution containing an optically active

cobHIUFGtRAVE Ty MR/ oy e LR cHREMEST et PRt ATder SaPPet he
abwe:mmhtmed oheghnger! dheraee/ dtihgtibT=I9750 rai wgrapby
condi ti ons was concentrated to give the title conpound
(190MHE: 1894795 ee). The enantioner excess (ee) was
mehswved (dpcikh o 1pesforimncelsn quw)d chvemratiogsapiy, m),

hehd bt 78D DV DRbel > Gl Bar | RISPET b vl [t ) 2090 -

nmobi $2 (Hasme! , tﬂaﬁéne/@ld@aﬂat{r%v.53 flBow ¥.3%:(28, 511): 4.15 ~
nmL/ n, n, qu ture: rrpl nt t|o
%?é]nbl L ?ﬂeﬁgﬁg? l? zﬂﬁofj—%/’ol)%azl fj gcﬁ)o%ﬁf/ }FQ 6.77
10(1y.. d,’ Hﬂme(wusa B (1H37d, JE §59(HAH, n), 1.69 -
1%42{0(131 i0 2.00 - 2.10 (1H, n), 2.18 - 2.34 (1H,
2 (3H s), 2.81 - 2.92 (1H, m, 2.97 - 3.11
1(1Ekams)le 3720 - 3.31 (2H, n), 4.16 - 4.26 (1H, n),

4 ét?hy,(lz H, 95%94'{ &= é7( s9rth o%yZ&rrSJrJéh ) Qﬁlﬁlo} e@hﬁ i 4 ]nlé'thyl-
Exﬁn%ﬁQghygro ;H cyclopenta[c]pyrazolo[l 5 a]pyrldlne 1—

N-[:grg@xmggyl 8, 9-di hydr o- 7H cycl opent a[ c] pyrazol o[ 1,
5- [glff/]ri din-9-yl)ethyl]Jacetamde [0414] O NN H

20

[0412]
Ethyl 9-{2-[ (tert-butoxycarbonyl)amino]ethyl}-2-methyl-

8, 9-dihydro~-7H-cyclopenta[clpyrazolo[1l, 5-a]lpyridine-1-
carboxylate {300 mg) was fracticnated by high performance

25 liquid chromatography (instrument: Prep LC 2000 (manufactured
by Nihon Waters K.K.), column: CHIRALPAK AD (50 mm ID x 50C mm
L, manufactured by Dicel Chemical Industries, Ltd.}, mobile
phase: R} hexane 100%, B) hexane/ethanol=70/30, mixing ratio:
A/B=B0/20, flow rate: 60 mL/min, column temperature: 30°C,

30 sample concentration: 10 mg/mL (hexane/ethanol=9%5/5),
injection amount: 300 mg). A fraction solution containing an

optically active compound having a longer retention time under
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N 20 [0415] To a m xture of

2-(2-net hyl -8, 9-di hydro- 7H

cycl opent a[ c] pyrazol o[ 1, 5-a] pyri di n-9-yl ) et hanam ne
hydrochl ori de obtained in Reference Exanple 43 and
triethylamne (1.36 nL, 9.76 nmol) in tetrahydrofuran
(5 tme) a¥&yaanaddrd ﬁQSE | S rdbMSRELa iGhie é—hroinagggraphy

nol ) under ice- cooling, and the m xture was sti
f OFORSTRAGRS THE PRRRATTBALSS GlUIGISR FBS TGt amRRUTe Y140 ng,

satgar, a4 esh)aqURQUSna AL MR M EIELSE N ect Ak DO IMIaGuEOH U8y Bgh
and the mxture was extracted with ethyl _acetate._ The

exPRAEPTIRISCE] ! @HLh P OBMIRAAEHY  STRIUTHY sSTHYRILEAKRP (4.6
andnt BB S Asvenh W%aﬁﬁ@@@i@eﬁdb?‘n@ﬁeﬂ @Hé&ﬁfcda]ﬁf[ﬁ&&%ﬁes,
The residue_was purified /ytzl C:??g(gl %o umm

chiéfiad ogtehdts Pltaé?ehypeé%%‘?ﬁ PRekaid=50F £¢Y +8667 o) - °
angiilyaeh Y dhibnh Z&drga at d7d: (RPOY|saapet atsddinksapiapylo. 25
ether) to give the title conpound 56. 6T‘H€Nt0tal

y| é19dm¥~r &ﬁiﬁ@ﬁé?@%ﬁé@le%ﬁwre ipgecyiep vol NR #EDC13)
I -k -(cbeYf 61H.3M) ~ 1.88 132, 013),(%69@ 1.9 Xi4; m),

225 gl?ﬁ*@%&ﬂg by, .48 (]7(H§rﬂ| o “§74§3§%ﬁ*’5 2,78 g1 -

6. P2 9¢1kiH, ), 6 577-(:BH;11d{1H], m)? 2.24), 383]21(2(Hll-lm)d 4.16 -

point 07
(rec;)?st(ﬂ%'l Mé %‘ rﬁ%gt’hgf acet St e7]7d| Ssg)%)r pyl brs), 6.78
et hidH) , dMsT (=ESL #)Hz)258 . ¢MrH)H, e &lenerd k) anal ysi s:
for[ Cﬂ%ﬁlQI\BO. 0.1H20 Calculated (%: C, 69.52; H,
7. 4P 16.22 Found (%: C, 69.67; H, 7.43; N,
56 .E3@mpl§ OBL6] Exanpl e 19 15

R AT L o s

= K]pg418in-9 yl)ethyl]acetamide

[{0414]

o

20 [0415]

To a mixture of 2-(2-methyl-8, 9-dihydro-7H-
cyclopenta[c]lpyrazolo{l,5-a]lpyridin-9-yl)ethanamine
hydrochloride obtained in Reference Example 43 and
triethylamine (1.36 mL, 9.76 mmel) in tetrahydrofuran (5 mL)

25 was added acetic anhydride (115 upL, 1.22 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 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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20 A mixture of ethyl (9S5)-9-{2-[(tert-

but oxycar bonyl ) am no] et hyl } - 2- met hyl - 8, 9- di hydr o- 7H
cycl opent a[ c] pyrazol o[ 1, 5-a] pyri di ne-i -carboxyl ate
(140 ng, 0.361 mml) in 12M hydrochloric acid (4 nL)
was stirred at 100C for 3 days, and concentrated

ang%?Pp %gtgpﬁﬁ%%%§0E;Pé%%f@hﬁ%f%ﬁ%?neﬁeHﬁ%l@eé&ﬂ%%nd

am ne
t et(r5éh§qu>f (resal (BiG drfyonade fegaece Feempte ahhydpite

16 I d d
e e e A e A

pL)2 -Wés~ atkded, (1§nd“)trh8 330t et \ivh%f & apdr &t e‘eT’Hunélér -18 -

redueed (py e%n'%Uf@ 24The 3regi gye Y%@S SaPyhjsfigdibye. 15 (g,

silica gel colum chromatograp (rrethano/eth I

acetlat 8=Bf 136 a8/ 95)= /02 g’ﬂ%/)e t8h 1tHHred¢oﬁpDu7n& Heb. 7
'meﬁ.ltﬂug p01511{°‘ f@@ 90{‘06‘3 (rggﬁy%ﬁﬁhgﬁrefro%gﬁﬁfl(ee)

was neasured 17 %heﬁner ormmance |iqu

ch@&r‘?ﬁﬁ%@é@&ﬁ?%%@hrﬁ’f RALPAK AD- H (4 6 mm 1D Xx

25smubr+mnubagiifed by Dicel Chemical |Industries,

Ltd.), nobile Ehase hexane/ethanol =95/5, flow rate:

4 (?%E‘Fﬂ?fhl OB YRS t divpetutiule? 08 sanple s

conzarhlatddns) 9. o, ny.sk; (hexanek et hambz95/5) ,

i njection voI une: 10 L), 1H NWR gCDC13) 8: 1.63 -

1. FOUPTH P Cr 198877 8,10- 43Ny %38 11 - 2. 27 (1H,

n)[oa13$ 245(1H m, 2.47 (3H s), 2.79 - 3.06
ErLa%l 3,24 - 3.48 (3H m, 542 (1H brs), 6.16

§)1%6.58 (1H, d, J = 7.0 Hz), 8.21 (1H, d, J =
iE OLHB}[(9$X¥@£ﬂbtﬁ@@%ﬁpbed2ﬁydro -7H-cyclopentalclpyrazolo[1, 5-

9 h ro-7H cycl opental c razo
Io[a%pg’h‘g?rby g'g Mbylﬁla]cgg (facet am ée 12 [04[20% p)(/) )
H k{o4p0321] A m xture of et hyl (9R)-9-{2-[(tert-

but oxycar bonyl )am no] et hyl } - 2- met hyl - 8, 9- di hydr o- 7H
20 ¢ycl open/tg[ (ﬁgyr azol o[ 1, 5-a] pyri di ne-1-carboxyl ate

[0418]
20 A mixture of ethyl {(98)-9-{2-[(tert-
butoxycarbonyl)amino]ethyl}-2-methyl-8, 9-dihydro-T7TH-

cyclopenta[c]pyrazolo[l,53-a]pyridine-l-carboxylate (140 mg,
0.361 mmol) in 12M hydrochloric acid (4 mL) was stirred at
100°C for 3 days, and concentrated under reduced pressure. To
25 a mixture of the residue and triethylamine (503 pL, 3.61 mmol)
in tetrahydrofuran (3.6 mlL) was added acetic anhydride (102 uL,
1.08 mmol) under ice-cooliing, and the mixture was stirred at
room temperature for 10 min. Water (50 plL} was added, and the
selvent was evaporated under reduced pressure. The residue was
30 purified by silica gel column chromatography (methancl/ethyl
acetate=0/100—5/95) to give the title compound (639.7 mg, yield

75%, >99.9% ee). The enantiomer excess (ee) was measured by

172



0.348 mml ) in 12M hydrochloric acid (4 nmL) was

stirred at 100C for 3 days, and concentrated under

reduced pressure. To a mxture of the residue and

triethylamne (485 L, 3.48 mml) in tetrahydrofuran

(3.5 nL) was added acetic anhydride (98.7 L, 25 1.04

rrrmh)ghupeefoﬁmrc@opidmm cBRsnd 1Ry rapK{y U 10AE : SEHIRAGEHAK AD-H
room tenperature for 10 mn. Water_ (50 L) was

add%‘*dG TRALY Re 2°8 oM dnt maagf%sﬁa?béoﬁwﬁaes: §daded

pr eRsluseridhe mash dumbiae ppadd:f hedahy/iHanea=8815, flow

colunn_chronagggraphy (nethanol/ethyl

acetHé =0/ 1 060/ F5P 955 Y g F BRI UEPE | E0°ConpBIIE (86. 0

ey, chcehdrsolcgﬁom 9% PAfile ¢hexaitee e hand 1 0TR5) eXDEREtion

(ee ng red by high performance |iquid

chr g €H§”(colunn: CH RALPAK AD-H (4.6 mm I D x

250 MR, (goanyy a&ct ue exl by .Deceln,Cheni tads 173.10 (4H, m),

| ndust;rie td.), I ph xane/ t han 95/5, _
fl g"i’;vsl ratg 2% @H TE’Fbé ?’ol uszl &l E(ara u‘rezeqe} 8 51,7219
sanpl e (éan@ntﬁa2é0ﬂ3 -@85 (aay/ ) , 5 42 (1H, brSL 6.16 (1H,

exane/ eth 39545) , ecti u 0 L)
R CEOETS) %6: 71 64 HE A ety B T8 Tlo iRy
(4I—[04'1)9J 2 12 - 2.25 (1H, n) 2.33 - 2 45 (1H, m,
é%é , 2.80 - 3.05 (2H, m, 3.25 - 3.47 (3H,
: 1H brs), 6.15 (1H, s), 6.58 (1H, d, J =
7 (Nﬂigr[(SREﬁB1WEthtr8nﬁ-ﬂiHY@KQ¢ﬂH-CPQMQHﬁntaﬂg}Eyaﬂxpﬂe[1 5=
21 alpyridin-9-yllethyllacetamide
N-[ 2-(2-et hyl -8, 9-di hydro- 7H cycl opent a(c] pyrazolo[ 1,5
15 alQA201di n-9-yl) ethyl]acetamide [0423] O INHN 1s
[0424] A m xtureyof ethyl
9- (2-am noet hyl )4 2- et hyl - 8, 9-di hydr o-
pyr azol o[ 1, 5-a] pyri di ne-| -carboxyl ate
9 mol) in 12M hydrochloric acid (3 nl)
100C for 3 days, and the m xture was
CONCEM d under 20 reduced pressure. To a m xture
of tde@inesi due and

A mixture of ethyl (9R)-9-{2-[(tert-

butoxycarbonyl)amino]ethyl}-2-methyl-8, 9~dihydro-7H-

20 cyclopentalc]pyrazolo[l,5-a]pyridine-l-carboxylate (135 mg,
0.348 mmol) in 12M hydrochloric acid (4 mlL) was stirred at
100°C for 3 days, and concentrated under reduced pressure. To
a mixture of the residue and triéthylamine (485 pL, 3.48 mmol)
in tetrahydrofuran (3.5 mL) was added acetic anhydride (98.7 pi,

25 1.04 mmol) under ice-coocling, and the mixture was stirred at
room temperature for 10 min. Water (50 plL) 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 (86.0 mg, yield

3 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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triethylamne (375 L, 2.69 mol) in tetrahydrofuran
(2.7 nmL) was added acetic anhydride (76.3 L, 0.807
nmol ) under ice- cooling, and the m xture was stirred

at

roomtenperature for 15 mn. Water (50 L) was

added, and the solvent was 25 evaporated under reduced

pr esfiiseriddle Utas) duepras prddd: @dxb¥e/ctihhh6B-9Fls, flow
col um chronatography (et hanol / et hyl

acetefteé =0/ 406+, mspessoltv@ngm@qrr@éuml@ Eongrotri€ (62.9
NY,coticehdra®a¥:. o' 5+$@WRL(QEéﬂéﬂeﬁ%thanéﬁiQGabh,tln ction

7
2.

6 Hz), 1.62 - 1.77 (1H m), 30 1.86 - 2.02 (4H m,
PIUmS: k0 1. ), 2.30 - 2.48 (1H, m), 2.76 - 3.05

(54HH MR &3,y 83 fr864 3Hy .M, (B 54 (1H gPrsp, 1 6. é&l, m),

(ood? Bt Qipahy, %33 (U, d =68 g oava ™

N[:zo(.sz{mx hwl,- 3, 85 di IB.dro{( St eycl epent @] brédazqhi, 21k,

[o 7] géu&?ﬁ% lS% g*rLthH] iy tamfd?r% 361[10%6& ﬁy?jl\éoNZN "

cycMnuemta[b]pyrldln 7- yI)ethyI]acetanide (17.6 nyg,

gﬂn br onbacetone (16.5 ng, 0.120 nmol)
soglun1 ydrogen carbonate (10.1 ng, 0.12 mml) in

etrﬂﬁﬂQF(Eietﬁjﬁ—ﬁaQ dmhyded TErelerl opefitabe 1 betado v 1, Bhe
soI _£Vapo der reduced pressure, and
g§&1¥?§lf8§EﬁE gaffg Tas added. The nixture

wadq4ﬁ61d|ated with 150 Wm crowave and stirred at is
160C for 30 nmin.4The sol vent was evaporated under

reduced pressurg

and the residue was purified by

thin hwonmat ogr aphy (et hanol / et hyl

acet & 83 &d NH, methanol /ethyl acetate=5/95) to
give tf be conpound (2.0 ng, yield 10%9. 20 1H NMR
(CDC13y8"~¢.67 - 1.81 (1H n), 1.89 (3H, s), 2.04 -
15 [0424]

30

A mixture of ethyl 9-(2-amincethyl)-2~ethyl-8, 9-dihydro-
TH-cyclopenta[c]pyrazolo[1, 5-a]lpyridine-1-carboxylate (81.0 mg,
0.269 mmol) inv12M hydrochloric acid (3 mL) was stirred at
100°C for 3 days, and the mixture was concentrated under
reduced pressure. To a mixture of the residue and
triethylamine (375 pL, 2.69 mmol) in tetrahydrcfuran (2.7 mL)
was added acetic anhydride (76.3 upL, 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
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 (CDCls) &: 1.35 (3H, t, J = 7.6 Hz), 1.62 - 1.77 (iH, m),
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
(14, d, J = 6.8 Hz), 8.22 (1H, d, J = 6.8 Hz).
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2.19 (2H, m), 2.37 - 2.54 (1H, n), 2.47 (3H, s), 2.81
- 2.97 (1H m, 2.97 - 3.12 (1H, m), 3.20 - 3.35 (1H,
m, 3.35 - 3.51 (2H, n), 5.42 (1H, brs), 7.08 (1H, d,
J =8.8 Hz), 7.19 (1H s), 7.39 (1H, d, J = 8.8 Hz).
25 MB (ESI+): 258 (M+H). [0428] Exanple 23

)

N- { 24R6BS) - 1- f | uor o- 2- et hyl - 2, 6, 7, 8-
tet )%E%gr ocycl opent a[ e] i ndazol - 8-yl ) et hyl }acet am de

% 50FjJ NNN =H [0430] To a solution
of Nﬂfﬁzéﬁéﬁﬁﬁhyz-mﬁ$*ddhyarg éhfﬁyclo?Tntﬁfeﬁfmldazo[1d2—
tetrahydrocyc e]i ndazol - 8-yl ] et hyl }acet am de
(1adyé Yg?ﬁlﬁﬁ])clﬁ r‘Eonltrlle(392rrL) was
asdd[emllz)sqenon di fluoride (728 ng, 4.30 mmol) under
i ce-cooling, andpthe mxture was stirred for 18 hr.
The\reaction solytion was diluted with ethyl acetate,
i sapndr at ed aqueous sodi um hydr ogen
caMonmt e gol uti on and saturated brine, and 1o dried
over anh us sodium sul fate. The sol vent was
nder reduced pressure, and the residue was
pur ({I gi by silica gel colum chromatography (NH,
et h(/ cet at e/ hexane=50/ 50- 4100/ 0) and preparative
TLC (et haswrpeeshyh it ét-d8e{2-Gn00p-6 0/ gHihgdrdebhi- t| e

1o R el PP g R S oo

13)) uincATyLS brczno:a@e(:qme Mo, 52m@ 0. 1204mmgiHanm SOQnmehydrogen

2 g,]al_ré:)%hlatg) %1[)3 lll-? brs§7m%§i]__;2 J_'plﬁtﬂa g {%Hréi.fj’wals Heated

7. 3oderHre Hoix IOE »0hig, gThe. szblmz)it Wwas EevapopUiac ung%
- 138G ckhesFastak] | &6 N, WO AL formamide (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
(1H, m), 2.97 - 3.12 {(iH, m), 3.20 - 3.35 (1H, m), 3.35 - 3.51
(2H, m), 5.42 (1H, brs), 7.08 (iH, d, J = 8.8 Hz), 7.19 (1H,
s), 7.39 (1H, d, J = 8.8 Hz).

25 MS [(ESI+): 258 (M+H).

[0428]
Example 23
N-{2-[(8S)-1-flucro-2-methyl-2,6,7, 8-

tetrahydrocyclopental[e] indazol-8-yl]ethyl}acetamide
30 [0429]




acet at e/ hexane), Ms (ESI+): 276 (M+H), el enental

anal ysis: for Cl5H1eN3FO. 0. 1H20 25 Cal culated (% : C,

65.01; H 6.61; N, 15.16 Found (%: C, 64.96; H

6.48; N, 15.22. [0431] Exanple 24

N-{2-[(8S)-1-chloro-2-nethyl-2,6,7,8- 30

tetrahydr ocycl opent a[ e] i ndazol - 8-yl ] et hyl } acet am de

[Q432] 176 O NN = H [0433] To a solution of

ESSXPZ\ l-2,6,7, 8-

ydr gacyckppent al e] i ndazol -8-yl] ethyl }acetam de

0.311 mmol ) in acetonitrile (3.1 nL) was

d orosucci nimde (45.7 ng, 0.342 mol), and

the R was stirred at 50C for 5 hr. The sol vent

was evaporated under reduced pressure, and the

r d9438t was purified by silica gel colum

chronat@gna@byu{ﬂﬁég?ngL{zﬁﬂmdS)?zahaﬂgqgéé@g%ﬁﬂgl90),

to preparative HPL getonitrli ter=1 - * 1

e EErYtH PRGT | (BR T BT bt TR BRETIS gh vl @

5t( fmetﬂgﬁﬁgl) %erae@ﬂihi(;&@%il_lmn.)zymi} gfia%s(Z%ded.l'kéﬂ]\-ﬁ :
1. - 1. . L, .S . -

z%]ieéﬁdw,@ B 4 -%%Bm?]:m,uhﬁff Jf%f@%%% a(’%H,the

Mnix2udé wad StIrdéd (b, 18)hir.3. PHe -redcdBof 24d1 ut)i pn 3wl

iﬂa’lﬁge&%wq':t meghé&;'a% %E'%, ? aﬁhggséiéﬂ' Egagergasg_ﬁ ziq]ﬁZzous

medadiing ipwd migen 168rbonbté Cs¢edionsand | satedatedhmnky| and

s R e SR BB SeaFa e by s,

Hevap22ated ubdedOreduced pressure, and the residue was

purified by silica gel column chromatography (NH, ethyl
acetate/hexane=50/50—>3100/0) and preparative TLC
{methanol/ethyl acetate=10/90) to give the title compound
15 (B6.4 mg, yield B.0%).
'H-NMR (CDCls) 8: 1.65 - 1.80 (1H, m), 1.88 - 2.00 (1H, m),
1.93 (3H, s), 2.05 - 2.19 (1H, m), 2.31 - 2.47 (1H, m), 2.79 -
3.07 (24, m), 3.25 - 3.57 (3H, m), 4.03 (3H, d, J = 1.6 Hz},
5.38 (1H, brs), 7.12 (1H, d, J = 8.8 Hz), 7.30 (1lH, dd, J =
20 8.8, 2.2 Hz),
melting point: 155 - 156°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 276 (M+H),
elemental analysis: for CisHigN3FOe0.1H20
25 Calculated (%): C, 65.01; H, 6.61; N, 15.16
Found (%): C, 64.96; H, 6.48; N, 15.22.
[0431]
Example 24
N-{2-{{8S8)-i-chloro~-2-methyl-2,6,7,8-
30 tetrahydrocyclopentale]indazol-8-yl]ethyl}acetamide
[0432]
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Found (%: C, 61.59; H, 6.28; N, 14.40. [0434] 25
Exanple 25 N {2-[(8S)-1-brono-2-nethyl-2,6,7, 8-

t et rahydr ocycl opent af e] i ndazol - 8-yl ) et hyl }acet am de
[0435] 177 0 & N~~~ = H [0436] To a solution of
N-{2-[(SS)-2-nethyl-2,6,7,8- tetrahydrocycl opentale)

i ndazol -8-yl ]ethyl }acetam de (50 ng, 5 0.194 mmol) in
tonkﬁrlle (250 nL) was added N bronpsucci ni m de
(gﬁq. g, 0 ), and the m xture was stirred at

rq@n1'enpeTat e for 15 mn. The sol vent. was

evaper s under reduced pressure, and the residue was
puri silica gel colum chromatography

(et hanol et hyl 10 acet at e=0/ 100-45/95) to give the
title conpound (60.3 ng, yield 92%. 'H NWVR (CDC13)
8:10833%1 . 1.72 (1H, m), 1.91 (3H, s), 1.93 - 2.13 (2H,
A TET NN T N L e e

m Eebaignatyosipeasa S rgasE k- g5 hy icebapane o 5
= @,:ﬁll-lzn)nol)(hrﬁ&cé&bhmhng(E ﬁn&.)l-lzas alrt}eietﬂi Rg point:
167 - 169C (recryst ze

AR BR ISR CRar ey 15 b &% W42 To0] ot SR aRurEesras
f OétiQ]r%ngﬁ\Bﬁf"@ f&ﬁ'lﬁ%'rat ethe( ¥1vdat 5355&a§d\ra5eéamd\ér
12, éﬁ; Founﬁﬁéué%, ahd éie ré51dué5w%§ puf1£§%d4gy sif%%%7gel
hk&é&dﬁh—Ehﬂématdbraﬁhﬁy1mdih3ndl;aﬁmymcaeétatﬁ&naﬂe@4+mdazm»,
lg_séegikathécﬁggg (QEQ¥6JJ%%1 e/wa er—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 (1H, m), 2.B1 - 2.93 (1K, 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, 4, J = 8.8 Hz), 7.45 (1H, d,
J = 8.8 Hz),
melting point: 168 - 171°C (recrystallized from ethyl
acetate/hexane),
20 MS (ESI+}: 291 (M+H),
elemental analysis: for C;5H;gN3C10
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-f (88} ~1-bromo-2~-methyl-2,6,7,8-
tetrahydrocyclopentae]indazol-8~yl}ethyllacetamide
[0435]
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[0438] 178 O HF [0439]

2- (5-Fl uoro-2-net hyl -6, 7-di hydrocycl opent a[ e] i ndazo
8(211)-ylidene)et hanam ne (78.0 ny, 0.337 mol) was
di ssolved 5 in tetrahydrofuran (3.4 nL),
triethylamne (56.4 L, 0.404 mmvol) and acetic
anhydride (35.0 0.371 mmol ) were added under

i ce-cogld ng, andjfhe mxture was stirred for 15 mn.

TheN—k€act i_orm~ ion was diluted with saturated

agy sodi umy hydrogen carbonate sol ution, diluted
Wit acetate, zo washed with water and saturated
brin @» i ed over anhydrous sodium sul fate. The
sol ve vas” evapor at ed under reduced pressure. The

ob a| jd crystals were washed with diisopropyl ether
3? the title conpound (82.0 ng, yield 89%. 15
1H- Nl\/R eI uBior. &X3 NCIB- [ 895 ) -2-86thy12296, (24 m),

8L 3tk 3 gt e - i i g8, 58

Hz0 ., 1% 6fho(lHn aretdB HrESe+)2. @) ( Mis)addepO¥40] 20
TN PC s, (34 1 s, 9: W JHPAL TS ERE P TagE°
I -st(JZdi:‘)ed gt i xheme Lempdnd tjupeopamarii dén| 044e] s@lvedt) Has F
2-7EHtEbes wnder, pefuced, PERSC FRM N FEF TR -
8(ﬁu£1§¢bddbym§n§uhangnﬁIm@l@mﬁ thqmatogéﬁﬁhMTmeyhampi/ethyl
lqlasc%%]}l%g E/9§4)et rah %fur B compo?.u’]d (60.3 mg, yield
92%) .
'H-NMR (CDCls) &: 1.57 - 1.72 (1H, m), 1.91 (3H, s), 1.93 -
2.13 (24, m), 2.23 - 2.41 (14, 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 (1lH, d,
J = 8.8 Hz),
melting point: 167 - 169°C (recrystallized from methanol/ethyl
acetate),
MS (ESI+): 236 {M+H),
elemental analysis: for C;sHigN3BroO
Calculated (%): C, 53.58; H, 5.40; N, 12.50
Found {(%): C, 53.40; H, 5.2B; N, 12.46.
[0437]
Example 26
N-[2-(5-flucro-2-methyl-6, 7T-dihydrocyclopentale] indazol-8 (2H) -
ylidene)ethyl]acetamide
[0438]
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nmol ) and propioni c anhydride (47.6 L, 0.371 mol)
wer e added under ice-cooling, and the m xture was
stirred for 15 mn. The reaction solution was diluted
wi th saturated aqueous sodi um 5 hydrogen carbonate
solution, and the solvent was evaporated under
reduced pressufe. The residue was purified by silica

geh, colu ~chplomat ogr aphy (et hanol / et hyl

acal 97N15 85) to give the title conmpound (83.2
n‘gr,g\ llgedd ' H-NMVR (CDC13) 8: 1.20 (3H, t, J = 7.5
Hz), f2H, g, J = 10 7.5 Hz), 2.88 - 2.95 (2H n),
3.06 5 (2H, m, 4.06 - 4.15 (2H, m, 4.21 (3H

5457 (1H brs), 5.87 - 5.96 (1H, m, 7.20 (1H, d,

—%% 8.06 (1H, s), MS (ESI+): 288 (MH).
0k¥%53%115 Example 28 N-[2-(5-fl uoro- 2- met hyl -2, 6, 7, 8-

t etr ahydr—cosymzxmprenzaﬁeﬂhyndazmda&mbca;ejvmdp]eacsta}ﬁirﬂezcl—
044 O..NNH 04 To a ti

I[\I_ﬁgfu()g_yflﬁ.a%r}ed_eip é%g] 0 mg, SS)IBJ[I q.) was dissoclved

i nyoﬁm)aay@mmtrabeh ndazol, - 8f 24y b dengpet my;hﬂ acoet4 am

R o PR ARPHO s A (8 20mtp TG (ffFe addea

m whdere iwascsiliinge danoh déwe aliﬁulw@aegmzatedosmawemn The

3 Th I
PRSI 8 S lng ey SELELI, MBe0ld oAt
pr b:s@mg@n Erhlebqnes;edﬂ@lwtasmpumltut@d Bytisidthyd gedtate,

o a I /e I
2 UL B TR RN i P NANAL B aried ove
( 630l dnyusyedigm7 394 fatap 1%%!@1&%]?@)3 gvapogited wngdgr

(Zlg%dmfﬁ’ gn:gésurel gﬁ'xe( %Htamed n’i(gg’a](gu'eré waﬁie%izlwa.th

(2‘P+lmpr03y 7ethe:g 58 qnaifq thf tutlpecprswur@ (8% man,mwld
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 (1H, 4, J = 9.9 Hz), B.05 (1H, s},

MS (ESI+): 274 (M+H).
[0440]

20 Example 27
N-[2-(5-fluoro-2-methyl-6, 7-dihydrocyclopenta{e]indazol-8(2H) -
ylidene)ethyl]propanamide

[0441]
)
\N \N/lk/
NS [ H
F
25 [0442]

2-{5-Fluoro-2-methyl-6, 7-dihydrocyclopentale] indazol-
8 (2H) -ylidene)ethanamine (78.0 mg, 0.337 mmol) was dissolved
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brs), 7.12 (1H, d, J = 10.2 Hz), 7.89 (1H, s), nelting
point: 116 - 119C (recrystallized from et hyl

acet at e/ hexane), s Ms (ESI+): 276 (MtH), el enent al

anal ysis: for C15HLI8N3FQO 0.2H20 Calculated (%: C,

64 59; H 6.64; N, 15.06 Found (%: C, 64.48; H,

6.183 teNearhRir®@urad 0c434@]m;tp, Eéiamahﬂa%&ne (56.4 pL, 0.404
N[ 2- ;5 fl uor o- 2- net

t STOARy D RFEPOPRHE aa[néydrh%ﬁaz(aﬂ 8-+ Qe AYT 1I0palart qeded
E\I_Qﬂlglﬁ]rsﬂ?TNoH’ligﬁ, I_T:;nﬁll?h{é Qﬁﬂ&hr@%@s salivkédnfaaf 15 min. The

- - uQr o- 2Z- ne =0, /= , .
RGO (I SehPa T HALOHTS Aty S3TYTRERE) ATHRAF o RS
sAfydirogéBatbdgatd. sHAQLHED) )andn thet dulvehnt (2aH enflapommlsed
added Qal | adj um car bon powder

m YAGFe T AYSSt PFRRE 20 erreﬁl%%rwggeﬁugfﬁb Egr iljca gel
r meﬁnﬁnﬂefcataatbgréﬁy 7(m9thade’]Le/etﬁ91 adc)e&tatwﬂ:s/ﬂ—blwaéd to

of f. t.h fiItrate concent nder reduced
prgelsf’s?u?g Tite S 83‘?‘%%uéldﬁg3 p%rl |¥a %§%3|%I5]| ca gel -
CGH{HNMRCG'I;DD:HW @%r)aph%/ (Gmet banol< ﬁthyﬂlz), 2.26 (24, q, J =
acetat.e=0 > \Vi e t onpou
ATSR 5 5 By ol o Sty PR - <00

ZH,—m7.64Hzl) (34, 69 51578(J(HI,Hbrﬂ)5 5.8785 5 916 gaH¢ 1M, ,

2 . A. 2. 1H, 2.86 -

7112% gbz-f’ rSz HE s *?)533(%% ( §;4L 0 (3E|) s), 5.45
(1M$ (Eﬁé) 728B1 (MM . d, J = 10.2 Hz) 7.88 (1H, s),

g&d 439 point: 117 - 119C (recrystallized from ethyl

tat 30 M5 (ESI+): 290 (M+H), el enent al
lfarﬁfaf@llg 28 or C16H20ON3FO 181 Calculated (% : C,

66342 (B £ rb-2Nnedfy 122, 6, 7, 8-

tetrahydrocyclopentaie]indazol-8-yl}ethyl]acetamide
fo444}

. O
N N’”\
N, ) H
F
20 [0445]

To a solution of N-{2-(5-fluoro-Z2-methyl-6,7-
dihydrocyclopenta[e]indazel-8 (2H) ~ylidene)ethyi] acetamide
(82.0 mg, 0.300 mmol) in methanol {3 mlL) was added palladium-
carbon powder (B.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—-35/95})
tc give the title compound (63.9 mg, yield 77%).

30 'H-NMR (CDCl;) &: 1.67 - 1.81 (1H, m), 1.85 - 1.97 (1H, m),
1.93 (3H, s), 2.14 - 2.30 (1H, m}, 2.35 - 2.52 (1H, m}, 2.87 -
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Found (%: C, 66.22; H 7.05; N, 14.42. [0449]
Exanple 30 s

N-[ 2- (5-chl oro- 2- net hyl - 6, 7- di hydr ocycl opent a[ e] i ndazo
| -8(2H)- ylidene) ethyl]acetanmide [0450] O u N/\
N~1HOC [0451] 10

2- 621 £0| 01, 0mP; Metdyl- 6,93 daalm/dﬁlp,cyzml@pem,a[sa] i Bdazof1n
8(2}-%- yli dene et hanam ne_ (10 nmol ) was

di 888} velt 1en L etdratydr b §ﬁ)( 7'rﬁ_9) “flrl%)t'hyl ani ne
(8§1eﬁt;{-ng Q;oéﬁé My )- angkc et fsranhysed deondderyil,

! wer e added under ice- cooling, and the
m ?Fﬁ?%t X@R¢kred for 10 min. The reaction 15

sohpt (mmszds M+ ,wi t h saturated agqueous sodi um

carb nate he m xture was
exteﬁﬁrg ’btdﬂv\naflﬁ ¥hHy | 05(:%\9]31181&3%1%@%@ tract was washed
Wi t:hl&alaﬂealt eg) brad,n&4apd; dI,i éde4 pwer 13nbydr ous sodi um
sulfate, th | vent v rated under reduced
r S8BT & Thg g‘*sﬁ@deﬁv\/a@v%mﬁf g@ cﬁgy silica gel 20
colfagasxrhr omat ogr aphy (et hanol / et hyl
lac:%t at e=0/.100-+5/95) to give the title conpound (96.7
§TR1%H 799 . 1H NMR (CDC13) 6: 2.03 (3H, s), 2.83 -
2. gi[ZQH’; fppr3-Danethyldd, ,ZH8-m, 4.04 - 4.11 (2H,

m =g SldeRrefyperteler | {Reoa oy el Rrlheliindll .

- IMUI(recr ystallized fromethyl acetate/hexane), M
(ESI+): 290 (Mtg), elenental analysis: for C15HL6N3CL10
Calhgul ated (99 : IC, 62.18; H 5.57; N, 14.50 30 Found
62 11H H™~5.57; N, 14.37. 182 [0452]

15 [0448]

To a sclution of N-[2-({5-flucro-2-methyl-6,7~
dihydrocyclopenta(e]indazol-8 (2H) -ylidene) ethyl]propanamide
(83.2 mg, 0.290 mmol) in methancl (2.9 mlL) was added
pailadium-carbon powder (8.3 mg), and the mixture was stirred

20 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
column chromatography (methanol/ethyl acetate=0/100—>15/85) to
give the title compound (77.2 mg, yield 92%).

25 'H-NMR (CDCls) &: 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 (1H, 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),
melting point: 117 - 119°C {recrystallized from ethyl acetate),

30 MS (ESI+): 290 (M+H),

elemental analysis: for CigHzpN3FO
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Exanple 31 N [2-(5-chloro-2-nethyl-2,6,7, 8-
tetrahydrocycl opent a[ e] i ndazol - 8-yl )ethyl]acetam de 5
[0453] O NH Cl [0454] To a solution of

N-[ 2- (5-chl oro- 2- net hyl -6, 7-

di hydr ocycl opent a[ e] i ndazol - 8(2H) -yl i dene) et hyl ] acet am
i dea1du0atd8. & )Uc, Os@7eb;MaD! §,97) Wet tahydr of uran (5

nm.) was added 5%%glatinun}activated carbon (32 ng),

antPtte (7 xtCr £5&47 i r'r8a7 ¥mdér 43+ hydr ogen

at pgg¥iere at roomtenperature for 7 hr. The catalyst
was filtered off, and the filtrate was concentrated
unPF S EddRed pressure. The residue was purified by
sitim (ge}:h%%r&gL?aﬂhmeﬁnaaﬁ%faﬁi&yciaﬁmﬂﬁn deddwd1-8 (2H) -
acet at e=0/ 100- 425/ 75 i qui d chr omat ogr aphy
(Wé#é{e/n&ga‘f%]@ﬁefc@_ 10- >0/ 100) and

repsgsdial | i zation (ethyl acetate/ hexane) to give the
title conmpound (23.3 ng, yield 29% . 1H NWVR (CDC13)
8:.1.63 - 1.77 (9H, m, 1.81 - 1.92 (1H, m, 20 1.93

(3 - 28 (1H, m, 2.32 - 2.47 (1H m,
2. (Zml, , 3.26 - 3.48 (3H, m, 4.25 (3H,
s), H, “"brs), 7.20 (1H, s), 7.95 (1H, s),

t: 143 - 144C (recrystallized from et hyl
3 rexane), 25 Ms (ESI+): 292 (MtH), el enental
anal ysi s: for C15HI9N3C1O Calculated (9%9: C, 61.75;
H 6.&; N 14.40 Found (%: C, 61.75; H, 6.19; N,

14 g@_,z [ 0455] 30 Exanple 32 183
N- f - ]2] nmet hyl - 8, 9- di hydr o- 7H- cycl opent a[ c] pyrazol o[ 1,
16- a] pyril8rehgenp-Penesiijlmée padididgecyclopenta[e] indazol-

8 (2H) -ylidene)ethanamine (105 mg, 0.424 mmol) was dissclved in
tetrahydrofuran (4 mL), triethylamine (B8.6 pL, 0.636 mmol) and
acetic anhydride (48.1 pL, 0.509 mmcl) were added under ice-

cooling, and the mixture was stirred for 10 min. The reaction
15 solution was diluted with saturated aguecus sodium hydrogen
carbonate solution, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine and dried
over anhydreous scodium 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 Ci;sHigN3ClO
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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[0456] O N~} Hs [0457] To a m xture of

2-(2-net hyl -8, 9-di hydro- 7H

cycl opent a[ c] pyrazol o[ 1, 5-a] pyri di n-9-yl ) et hanam ne
(69.7 nmg, 0.324 mmol) and triethylamne (90.3 gL,
0.648 mmol ) in so tetrahydrofuran (3 nL) was added

pr epasyyi ¢ anhydride (49.9 L, 0.389 mmol) under
ice-coaling, and the mixture was stirred for 15 min.
ThEXF & i3gn sol ution was diluted with saturated

ague s ssedi s -y aeegen-Gan bpgat e sol ution, and the
sol vent was evaporated under reduced pressure. The

r eSP AN YRESCY St PR 1 R R 28 T P oel gEhY L R Gsimide
chyogsgjogr aphy (ethyl acetate) to give the title
conmpound (66.8 ng, yield 76% . 1H NWR (CDC13) S 1.10
(3H, t, J =7.60Hz), 1.62 - 1.77 (1H, m, 1.88 - 2.02

(1 -.25 (3H, M, 2.32 - 2.44 (1H, m,
2. ’i'%? - 3.05 (2H, nm), 3.22 - 3.48 (3H,
m" 0 (TH, brs), 6.14 (1H s), 6.57 (1H, d, J =

o (1H, d, J = 7.0 Hz), nmelting point: 100
- 102¢ e¢rystallized fromethyl acetate/hexane), M
(ESI+): 272 (MtH), 25 el enental analysis: for
Cl16H2fHB0 Calculated (%: C, 70.82; H 7.80; N, 15.49
Fo %: C, 70.99; H 7.90; N, 15.61. [0458]
Exg%é 33 30
N- [ 2- ( 2-Twet hyo 18 i9ndoHiypthi@- 75+ clyldropentefoiipyr azol of 1,

?b%%%ﬁagﬁgghgéég$qQ%gﬁIQAJZSEMQk£ﬁy£¥¥%ﬁggg{é¥§yiqggg%amide

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=9%0/10-»0/100) and
recrystallization (ethyl acetate/hexane} to give the title
compound (23.3 mg, yield 29%).

'H-NMR (CDC1s) &: 1.63 - 1.77 (1H, m), 1.81 - 1.92 (1H, 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 M8 (ESI+): 292 (M+H),
elemental analysis: for CisHygN3ClO
Calculated (%): C, 61.75; H, 6.22; N, 14.40
Found (%): C, 61.75; H, 6.19; N, 14.56.

[0455]
30 Example 32
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[0460] To a m xture of 2-(2-nmethyl-8,9-di hydro-7H

cycl opent a[ c] pyrazol o[ 1, 5-a] pyri di n-9-yl ) et hanam ne

(69.7 mg, 5 0.324 mmol) and triethylamne (90.3 jsL,

0.648 mmol) in tetrahydrofuran (3 nL) was added

cycl opropanecar bonyl chloride (35.3 L, 0.389 mmol)

ungerz g en&ar)1 899 - & 'H%d&Be7ﬁﬂagd16§ : c]§?%§£é¥$f&°5 15
ut ed

m n. The reaction sol dtion was di sat ur at ed
aISYFEAEBR Wik RYHY DgERPeaPBHfat e sol ution, and the io
sofosslj was evaporated under reduced pressure. The
residue was pwyified by silica gel colum

chy omat ogr aphy [{ethyl acetate) to give the title

yield 74% . 1H NWR (CDCl13) S: 0.66
). M, 0.89 - 0.99 (2H, n), 1.17 - 1.30 (1H
m, N2. 2.45 (1H, m, 2.47 (3H, s), 2.79 - is 3.08
/27 - 3.51 (3H, m, 5.59 (1H, brs), 6.16
(1H, , 6.58 (1H, d, J = 7.0 Hz), 8.21 (1H, d, J =
°7.0 Hz), nmelting point: 112 - 113C (recrystallized

f r ppasat hyl acetate/hexane) M5 (ESI+): 284 (MrH), 20

oo B SIS of LRI, UL e ()

7. c@ﬁ:lo&sl,enﬂ.aﬂ{c&inyra[z@%[ﬁll],5Ezi§imazl':ei131492ﬁl)ethanamlne (69 7 mg,

5.0 2ty PO h Ay F LG PARe | L denpoAbT SR I A

uﬂ8€bﬂﬂ%ﬁ@8iofuran {3 mL) was added propionic anhydride (49.9 ML,
2-4 252 ydro- 7k cycl 9 alc razol ol 1, 5-
by el DIl AL R BOLRER Bdudea for
di ls'ir,aﬂmed Thien reettiatny dpbhiuiem wa# al)ytedr Wit ydamirated
( e

(Gl S4BT 68 UL LR btvns
n1ﬂﬂaJﬁ@amasaEﬁﬁ undelr fradutsdnpressSaeur Shedresidue was

15 purified by silica gel column chromatography (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

20 (1H, brs), 6.14 (1H, s), 6.57 (1H, 4, J = 7.0 Hz), 8.20 (1H, d,
J = 7.0 Hz),
melting point: 100 - 102°C (recrystallized from ethyl
acetate/hexane),
MS (ESI+): 272 (M+H),

25 elemental analysis: for C;gHzN;0
Calculated (%): C, 70.82; H, 7.80; N, 15.49
Found (%): C, 70.99; B, 7.90; N, 15.61.
[0458]
Example 33

30 N-{2-(2-methyl-B, 9-dihydro-7H-cyclopenta(c]pyrazclo[l, 5-
alpyridin-9-yl)ethyl]cyclopropanecarboxamide
[0459]
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aqueous sodi um hydrogen carbonate sol uti on was added
to the reaction solution, and the sol vent was
evapor at ed under reduced pressure. The residue was
purified by silica gel 1o col um chromatography (ethyl
acetate) to give the title conpound (195 ng, tota
yleld from Ref & ence Exanple 65, 69% . 'H NMR (CDCLl3)
: 1.85i1H, m, 1.95 (3H, s), 1.95 - 2.06 (1H
. ., m, 2 37 - 2.52 (1H, m, 2.83 -
3.29 - 3.56 (3H, m, 5.49 (1H, brs),
is (2H m, 7.33 - 7.50 (3H m, 7.94 -
8.34 (1H, d, J =7.0 Hz), nelting
p0|5160159 - 160C (recrystallized fron1ethy| acet ate),
%S (EShég 320 (MrH), el emental anal ys 9
C20H21 zom{%ﬁ%fﬁl a‘f'e%"‘(z%"e byl 92§1h¥?‘r°6 83. N,

13c}@lod&%€@cf§@raz@lo?ﬁ ﬂr%]p%:l@lrﬁ@r—yﬂ) etlidndhine [ (B34 mq,
Forrmul ati on Exanple 1 (1) Conpound obtai ned i n_Exanpl e

1 00394 gmopl g trietbykargoeo (90 I #F- Aréfd grek) 32 0 g
(4retRdidrBfdrdh O3 fb) &@@ﬁﬁﬁé@%yﬁl&@tﬁ@&&a@b@nﬁ chlorlde
m xture of the compound g) ohtained in Exa

1, (3803 |Met BsBY HTCH) gyn dll?:%r‘?%"c]én“&h gk thegyix % vas
gr anuradedorsim gnlnlo T raguennis sgehaicbrn wael dilmd gdth

m.) (3.0 as e at by passin Si eve,

dr Fatiit el etk s be Ay SRROA e BaBr oY bt g bl ge the

1ar eobvered wasst hvam:graesdumnﬁreaedﬁ@c( Drésg)re.anth¢ hesidue was

essed The obt I

sttt SRR i A S S

suztpegsveortheftlﬂ.]&ﬁ cempoirat 0$€, Otnd .ayiebddi{®i.de, talc

ang oat lets are,al Lt h

bee%w a%g'{?}giz*\/e 1&0(55%coa$d706t Er b, v F8463f‘99% W2k m,

FoinliV at ilod0EXSHpIme , 22533 1) 2C4hpOihd mdbt ai hed3Hn s}, 2.79 -

*8mghe s 100 9,27 - 3.51 (38, m), 5.59 (1H, brs), 6.16 (1H,
s), 6.58 (1H, d, J = 7.0 Hz), 8.21 (1H, d, J = 7.0 Hz),

113°C (recrystallized from ethyl

melting point: 112
acetate/hexane),
MS (ESI+): 284 (M+H),
26 elemental analysis: for Ci;;H21N3D
Caiculated (%): C, 72.06; H, 7.47; N, 14.83
Found (%): C, 71.98; H, 7.63; N, 14.87.
[0461]
Example 34
25‘N-[Z—(2—phenyl—8,9~dihydro—7H—cyclopenta[c]pyrazolo[l,s—
alpyridin-9-yl)ethyl]acetamide
[0462]
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(2) Lactose 70.0 g (3) Cornstarch 50.0 g (4) Soluble
starch 7.0 g (5) Magnesium stearate 3.0 g 10 The
compound (10.0 g) obtained in Exanple 1 and nmagnesi um
stearate (3.0 g) are granul ated using aqueous sol ubl e
starch solution (70 nL) (7.0 g as sol uble starch),

dry (ﬂ%a nd mxed wth Iactose (70.0 g) and cornstarch
(50 0 . The m xture i rgpressed to give 100

t abl ets EL%—E’[I’GE%]B@,S%PV%% ~CERIRRANE 2 Cmr&'tzeﬁ%l 5=

I eCeiyreaidt Pdilngrhdtirdinko 304 egt, 0 1)21Pmepar atasoﬂleéolved
CHO hMel R7 cel |'s exPr essi ng human nel atonin

réHéﬁFBF%PXﬂFQ&“EE%M\?|mé@neFﬁl%P§E€?m{9Q«§2°i)P%mw&odﬁh@ﬁ°1)
§ Wda besetd anfhydbikﬂ@n( gTEb akoNioN 8ds 'BLANt Ak Se (JudEanuMd:

recept or corporated into. expressi vect o

D AGCRE TRt Pt aE OB AT ST EESGEn mbp R urated

AcdcueoWs| sodiZid hiddrodn. cEEﬂoﬂ&ﬂé soﬂﬁﬁ%ﬁh tas gadted to the

pl asm d pAKKO--hMel R7 an| ceI I ressi on. 25
i P oot 1o LP R e 26 SRRt At Snger

con‘mﬁnéﬂaprmu@é 0. I&eXré@ﬁdLreehbs/mﬁJﬁea By Giddra gel

culture Bect.on Di nson) nd cultu ed .under
o R P elne RS (BLBYL B3 e M RVSTHE i
weranpbnads 5 ed, vvtctifalpAKKDi mmmmef@eamm Exﬂﬂﬂe( 55g)69%) .

b P IRl GL Piok( ParicfielbokibeM & bekb el i thiod %A -

D2 H¥$cddtis modik Ped Ea@ﬂe(h%,dlm)m RDNEM) 2(.SRgfie, m), 2.83 -

6) cqnt ai;nbRg_ 10%di B, ( -
#28 D) 21y % o b%sseBgtél)Gal( Efg mvg?é)o’ %5 O 6-70
15#1€L21'I40m®507 %\}1d- 5058/ H, @ent an%l-n §-PaviZi.ogen, 8 34 (1H, d,
#1p750-968)y, and the cell line that 35 stably

expr essed the pl asm d gene was selected. By a receptor
18@1mlnd|psglra:ssé§9usﬂrﬁ@°(2 (rE25Vtd ddardl Btamiathyl acetate),

Chiga hWBERY. celd (Mg, showi ng specific binding of
2-[125I 1odomsl atonin was selected fromthe obtained

c| &ffEen .Fbmlysn.s for CaoHxN30

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 6G.0 g
(3) Cornstarch 35.0 g
(4) Gelatin 3.0g¢g
{5) Magnesium stearate 2.0g

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%® agueous 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 aqueous suspension of
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s (2) Preparation of CHO hMr2 cells expressing human
nmelatonin 2 receptors A cDNA fragnent (SEQ ID NO 2)
encoding full-length of hunman nelatonin 2 receptors
(human MI2 receptors) was incorporated into
expression vector pCW-Script (Stratagene, 10 #212220)

to_gi . t “WAS - :ece r
sOLME ARE p&lﬂ’.sdlnlg.rg 8ol R P@M‘/ 2R, Mi2nk e d_%ﬁ_aﬁléoated

expr essi on vector r ani mal c expr essi on.
cetilletSATEE, alrGEd- Bijh eeswpk die@ige 190 coated tablets.
cogg@gg]ration of 1.5 x 105 cells/cn2 in a 6 well

pl at e (ASAHI TECHNO GLASS), and cultured under the
coRditilghdonfExgmplesds CO2 for 24 hr. For gene 15

Ergﬁﬁfcﬁﬁ&ioeﬂd SAlMhkan phtakped Py bl endi pg; pPCW- hunan
MI2 receptors expression vector (1.9 ﬁ),
Li poF detafFfie Transfecti on Reagent (I n¥tPrdgen,

#1834 3t afdd. 3 piL) and M ninum Esgenpigl Medium
Eagl e %Eg& medi um ( Si gna, MB042) (93.8 L), and
reatt i yRfukier Yo Penperature for 20 nin’wlsS20 added

to (ghqdége,lels%lpegtéa@gtgvel . The transfected gells were
cultured in MEM nedi um containing 10% FBS (Life

Technol JG¥) CaRPEO0 (49 i LerBERLISE A7y BEXPLe 41309 magnesium

andcéheateelB. bide adrbagrashabbl exesgesoddecplBsedarch
gene_was sel ecte
2-

d. By a receptor hindjpg assay usin
F25519°m ddBrkiat'dnPnd RS ORI~ @awcbh@%%m%m%ed
Splﬁﬁzﬂﬁirdacﬂ;oﬁdi rrg)h.@f gX-éﬂsﬂﬁio]rnllsﬂéiﬂiFEH[agzgis?) .W?gr)le mixture is
sel ecte romthe in ones.
P BRI OF 19 aPO0 TEHEAne {1action of OHO cel I
16 Citubde! R7 and CHO hMr2) stably expressing human Ml

ang M 2. eBgaE]e%:e tqrs CHO hMel R7 and CHO- hMr2 cel |'s
we FEP BT 1%, s'}ﬁ%‘p Eell factory (Nunc, #170009) under
t heetanshin easewforl bXnd 08y iodlibstA00@ent/ fl ask. The

ol P Dl S et o S PRI, Bl fS B EERBIE Rty Hf geontn

CHO hefl€ptovEM a containing 10% FBS and 188

Bonet | cifh ons FEARRSE, Tt REE 1 RO R of

mediman ieesl adpstardegcepediss (hamen ik heelcaptioss) wash
incorporated into expression vector pAKKC-111H (former name
pAKXO1l.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 celis 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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200 nL of EDTA/ PBS(-), 200 nlL of EDTA/PBS(-) was
further s added, and the cells were stood still at
roomtenperature for 20 mn until they were rel eased.
The cells were recovered in four 50 niL tubes (Becton
Di cki nson, #352070), and centrifuged at 1,500 rpm for

(PP 8y S( Ao | LO1SPREMEAQlL AT OO LIURE ce1 Line

he supeéer nat ant was I scar
t hehereitige et hE ichbinding tafbés [Wwekle Iedgrpelrﬁf@alnanm smlected

of ¢ EBSe) opd Lombined in one tube (Becton

Di cki nson, #352070). The m xture was further
ceh?ﬁ'ﬂuged at 1,500 rpmfor 10 min at 4C, and the

obtaj nadaekt 815 MeEfosuaRerdeds idk é@sgl—né)fhuhlﬁﬁ'melatonin 2
cool ed honogeni zi ng buffer [10 mM , nv EDTA,

Pr 68@R¢TiSs i nhi bit or Conpl ete (Roche), pH 7.4]. The

cel | suSP@REAOA-AREnt NAIIROEDI #E6J 3 ehBBSLMFIMY1Alength of
pol ytron honog en&?@?\eﬁ1 at 20,000 rpm_for B%QSsec The

obbammdnq%éﬁa@@ha?t ECGRRE aEnt PrReiy T2 (2R BEOTF hrifas10

M AncdiPord®blditd W SOABGNCOeELMNY ket S&fiyde. (Sﬂ_f@tagene,
supernat ant was recovered in an ultracentrifugatio

¢ ubelzard 260 upt YeaddRt PHITRYED Hpab, o PFPRT BT R &ﬁﬁeptors
US bRErédkiodl {ré@tﬁﬁntfbtfékga_enaﬁBaékﬂBékprbSQQ&) TRotrie cells
obt al ned #pel lets was added a suspendi n? buf f er [?O5 m\/l105
Tr i8¢0 FOR LAkt EMPAS PH3i%hags “Pafiwceor” 8fet-> %
(Reebhes /cndHirY .46, wald flaeepehdmtls TREHRO msendadi layiltured
pi petting. The protein_concentration of th

SUSPRFGi wa%dmc?r%% SdFr e dCeotF r?é/Hﬁ tgogweie
1Eetkalﬂl£aﬂ‘ectlieﬁbrﬁle1tﬁ_bﬂcdbﬂm.$1edf b H b hR @V human MT2

CHO- hMr2 cells. The nenbra racti ons re dl spensed
A g ST R IR T e v
pr esefiybitbtiBbnarRéds@are IfvidCheandi1632d -H02) a(1t1| ad,um)g and

s IRy omf] TeRPRrIE QR et Ry HAaE Tho Sudye
(4)9Prepanat bod ﬁacmﬁ@rmeobmﬁ%mmauspm @A min was
¢
L A R D
V\er:elistsrecd Ilut HEM 2@dfigh deot ttalinang al 0P Bfe (L1 B0 Tephnology)
I[aﬁagﬁﬂ I].l% %&'}r} (1):1%?1? {)(?I%E‘B] #ﬁ@Bl),le‘i‘tﬁ agﬂ ge?i line that

nn s
stably expressed the plasmid gene was selected. By a receptor

binding assay using 2-['%*1] Iodomelatonin, CHO-hMTZ cell line
25 showing specific binding of 2-['*®I] Iodomelatonin was selected
from the obtained clcnes.
[0468]
(3) Preparation of cellular membrane fraction of CHO cell
(CHO-hMelR7 and CHC-hMTZ2) stably expressing human MT; and MT;
30 receptors
CHO-hMelR7 and CHO-hMTZ2 cells were plated using
Cellfactory (Nunc, #170009) under the conditions of 1 x 10°
cells/2000 mL/flask. The cells were grown to confluent, and
recovered by the foliowing method. As the medium for CHC-
35 hMelR7 and CHO-hMT2, MEM o containing 10% FBS and
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2-[1251] 1 odonel atoni n (#NEX236, Per ki nEl mer) was
diluted wth the assay buffer to 400 pMfor MI1 and 1
nMfor MI2. 5 [0471] (6) Binding reaction The assay
buffer (80 pL) of the above-nentioned (4) was added
to each well of a 96-well plate (type 3363, Corning).

@maﬂﬁﬁysf.{yfpglggp A%@peyé@l sabytdpmrdbl WERWELR was

Oto 200-fo final measurenent
conddst rtat P%)mqm@aﬁ%@*@ymﬁzt 2 L of DVMBO was

added t @pgagby B La@fafderbietal cdirdiage #E%Bﬁaoiw1ce with
section, and 100 )aM col d Mel atoni n sol ut| on

GTEE0 G et FOBMBEE o) £ RS Oyt EHTALESE b lodaR Sirindsr

i hsddétpn%aa%ﬁé el B0k GRBLA Ot iS8ChE OFbdaY temperatif®B, for
the 1s menbrane fraction suspensi on (100 L) was added.

2 £Q i) unfdlcrhaval'BRT Tal6PaP on TBE §ldls were recovered in

abeyer MRNLLOPESE S The¥Bsn addaenseh, a3shov®l, aRBNEEAEFuged
above by 20 L, and a blndlng reactlon was carried out

at a5 F0&r rEmeCH-“r 10nmn m%ﬂo%%ﬁg(qﬂ%epeﬁid%q?&&éﬁ

M BEnO2uge 20i {412] cf7D2)Neamiy eipeindésnRgwas Ceildcarded,

har vest er. ( Per ki nEl nmer t he bindin r tion. mxture

19 ntRAAPIMEEF Y e TORE dtbeSprate ShaRendeh idr 4P ¥ o

a btpeatgd a(mtinwﬂﬁ(ﬁédl n ShemWulle i Bedtbn 7Dilckimsdh, #352070) .

advance) filter e (UniFil k| nEl_mer

Andine £y xttélrr8d“"a%fgt“ h#rﬁn&fﬁ%}ﬁgeq@ & E)rg & TR ThRstHedin at

?42?@8&@ téﬂreh db"&ﬁlﬂﬁq:}élllgfzé aﬁeﬁceaﬁdsﬁéﬁcf&i A 20 d:lulyelf ice-
r_or o) l.qui c [

Ve nstofbn B R re  10al Mgl 5 mRok AL iRb8Rase

it hénhibiterr pbapl-taf t(Roclk)yi pg, 7ahid t ke 3@ urisEScCEROEWas

of SCI nti.l |l ator_was neasured TQ

CPESRh A 2eB) SRS [EARY SRRy IAP BBhenizer ot 20,000 rpm

obffarngd dey. sliter abtangad homspet tei wablmtmgfﬁgmn t2h @00

O, RS DI B9 LD KLY BN (o
obtsapﬁerdatb!yxtsum rraxv;pwﬁged he ﬁeasht@v@ntrvﬁ-lmlomgmbe and
26| gtE'gcee ! ‘%Sl%u&é’ém(%[‘Goa"ax-spm‘?d%dmix{ Oed P iakaln
ultracentrlfuge {Beckman, L-90K). 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 gquantified
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-HCl, pH 7.7).
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the specific binding. The conpound concentration (IC50

val ue) show ng 50% of binding inhibitory activity was

cal culated from the dose reaction curve. 5 [0473] The

bi nding inhibitory activity of the conpound of

Exanples 1, 2, 3, 5, 6, 7, 8, 11, 12, 14, 18, 19, 21,

22[04%d) 24, 25, 28, 29, 30, 31, 32 and 33 was not

more than 100 nMas_ 1,650 value for MIl. 10 The

bi i FGEPRFRLION0PY 4k Vilt yodmelpEor HhpdHa 1 eR

Exanpl es- 11?12, 13dodeldtonin S#NEKL36]2PerldnElRer)l %as2diluted
30, 31 33 and 34 was not

22,.23, 24, 25 28, 29, 32

o AR At BRERS (G600 M orofTyrad t o%y Apr HE-
sthisaApgpl i cation is based on application No.

20@%— h6344 filed in Japan, the contents of which are
in r%%? t%4 TSHEFLPMto by reference. 191 CLAMS 1. A

conpounghé ;o?ms%@emzahﬁﬂeﬂosé( gohgr f Qfﬂmﬁi a&ve@ﬁsﬁimr&b&ﬁ was
N A, .,i, R, Xc ~ erejn IS a ocar bgn
B, B0 S5l FeLha0 7 BELT It (LSS HiPAg CEralhg)
opTheonakl yedta\dongostd Stdoimpgentd Solubyel axy uepdiwital DMso to
| 0, havi a_substituent or a heterocycli¢.qgroup
14 20t 85 SR h hE Menlhdneit For et a3 dhamy anoea by
atbmiar 2a giydronesdeasgaaddr apt eaftlvel 1hayi e total binding
substituent(s), R3 is hydr ogen atom. a hal ogen atom
P et o oapt @ B PORE Felt i goTultaY BhGM,
s udistittedent {Is )DMsant oAl apuMpnadd ydHadi tg each well of the
gﬂrgcir{s:p{eﬁgﬁ%é g)@rihdgxgrgg(r}/trggt Isg&ailolnyblgaylprlg. al‘hen, the
15 membrane fraction suspension (100 pL) was added. 2-['%°I]
Todomelatonin 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 meore.
25 pL of a liquid scintillator (MicroScint 0O, 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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nmercapto optionally having a substituent, Xa, Xb, Xc

and Xd are each a carbon atomor a nitrogen atom

provi ded that any one or two of Xa, Xb, Xc and Xd

is/are 20 nitrogen aton(s), mis O, 1 or 2, ring Ais

a 5-nenbered ring optionally having substituent(s),
FibrBthe fed: %BHPSﬁﬁij%bnSd&HH'f?Bﬁ'%Hé ha¥kD%inding, to
substituent(s), Ting I's a 5-nenbered ring
op‘%h%#ﬁ?F%/f%‘hlﬁél%bsFF? uamPeYRd coameghgationg (dfpgrelue)
boﬁﬂ)vﬁhga5@k9l3¥| 8iRQNL inBibfcSd) bictPei8Phas2caliRated from
compound of claim1, wherein the tricycle consisting

of the3glope nEract ippngiYeand ring Cis a ring represent ed
Pyrggwfornula 192 ZN. N N or wherein each synbo

is as defined in claim1. 3. The conpound of claim]1l,
wher ei nTRE RiQdEDgeinhiRitosyt 3ATRALFY °F YhgyFrgpound of’
subedrigheent ( 9),, 393355 e;yol oal kyl, ap{ionaligy hayving 22, 23,
substituent (s), al ken tlonaII havi n

SUEot POach( 97007 CAL 16 531 RBsky oE oMl IR eRabieR, 100 o as

subst i daie@t €53 .MH. The conpound of claim1, wherein R2

is a hyd ton1or lo C1 6 al.kyl op |onaII V|ng
obet 1 7 SRR aitng St ST SOr Y cP By e COMRE HERS
[ szmmz_drsog,em ,aBenspre, Gl 6, a11<,yllzop14prml | yohazii,ng2, 23

|tue ( T c ou of claim1l
178019 SMpotind ot oF G 24 WHBPREAMPF R BRF 00 ™

a &s mmabenaede fommTeptional ly having 1 or 2
suﬁié'zuents sel ected froma halogen atom a

cdrbon group optionally having 20 substituent(s),
1am no offhisnaidljichtivemgissbbsed tareabpsicatilondNoxy2006-356344
op Ly in uent
opr BREETY e nard SREbrRUERcAEY TRE HhBeorareg
clmmllltomhrerxeaﬁeranng Bis a 6-nenbered
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25 ring optionally having 1 or 2 substituents sel ected
froma halogen atom a hydrocarbon group optionally
having substituent(s), am no optionally having
substituent(s), hydroxy optionally having a
substituent and nmercapto optionally having a
substituent. 193 9. The congﬁﬂgﬂsof claim1, wherein
ring Cis a 5-nenbered ring optionally having 1 or 2
substituents selected froma halogen atom a

VST 96 UhBgut Up-BRLARRALYY fla Vi, Ba SUDSTT L uent (s),
hydroxy optional Ty having a substituent and a

het erocyclic group optionally having substituent(s).
10 The conpound of clainh 1, wherein RL is Cl-6 al kyl,

cy Loalkyl or Cl_6jal koxy; 1o RZ is a hydrogen
zﬂ(ﬂﬂ m&é g mis 1; ring Ais a
ﬁ%gpéred rIng optloqally aving 1 or 2 substituents
g

2Xa._frdm a hal oged atom C1-6 @ kyl, Cs-10 aryl
_ koxy-carbonyl; ring B is a 6-nmenbered
ring b y havi ng one halogen atom ring Cis an
finsubst{tut ed 5-nenbered ring; Xa is (1) CH optionally
substituted by C1_6 alkyl or C6-1o aryl 20 or (2) NH
opth&rwln y substituted by Cl-6 alkyl; Xb is (1) CH
optionall substjtuted by a hal qgen atom Cl 6 al kyl
RciSe2al %B&FaEQP’bcﬂﬁﬂ“PoPpPzana&%Yo PRy GiFaFpystituentis),
s ub@imd wipRtlondyl Chabind kytbst Xeudrst (G) 9r hircagdopiomnéd 1y

l‘N ’[‘%‘”(‘Eg ﬁ}bﬂl@?“éu?n&u By dt OEYEF SPEHLS] SFPRuLRSE ORIy having
ylsdﬁﬂaﬁuehhyéﬂacetan1de

N- 2 tet d | t

8-£ F;T%%yc]g]egcgi,%%o&ee fmag]yocra% C O o%% g J].onaq_ % Lav:mg
hkgﬁbiﬁhUMehhyt}z 6,7,8-tetrahydrocycl opentaf e] i ndazol -

8- R:yli)s gt H}’éﬂ&%%pgpé"nﬁ? dc‘tehalogen atom, a hydrocarbon group

15 8

15 opticnally 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 optionally 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-(1-fluoro-2-nethyl-2,6,7, 8-

tetrahydr ocycl opent a[ e] i ndazol - 8-yl ) et hyl ] acet am de,

35 N[2-(1-chloro-2-nethyl-2,6,7,8 194

t et rahydr ocycl opent a[ e] i ndazol - 8-yl ) et hyl ] acet am de,

N-[2-(5-fluoro-2-nmethyl-2,6,7, 8-

2 ydrocyclow- ta[e]indaz'm 8-yl )ethyl]acetam de,
7AB, 5

5- a]pyridin-9-yl ethyl]acetan1de
N-[ 2- (2- et hyl - 8, 9-di hydro- 7H-cycl opent a[ c] pyr azol o[ 1,
5- a]pyrldwpﬁﬁ yl)ethyl]propananlde or io
N-[2 (2- mefitwil\- 7, 8- di hydr o- 6Hcycl opent a e] i m dazo[ 1, 2
2 pyridi ng=-yiy@ hyl ] acet ani de, or a salt thereof.
12 A prodru:w" Ae conpound of claim1. 15 13. A
phar maceuti ca osition conprising the conpound of
cl whegeinpeagh p?SG‘H’P ig ey dfinad inTéaihak-maceuti cal
conposi tion of cIa|n113 which is a nelatonin
receptor agonist. 20 15. The pharmageuti cal

Ccofposit CORPBEAGE [o4i AT IahPERTFE &n iniferst 24l OREionally

pr B&h:ydg%ussﬂt&e&ﬁahyrpr&a pEy&h@mﬂl Sﬁfﬁﬁ{allylﬁavﬁqg
ound re resent ed ¥ e formula 25 Xa R3 g Eﬁg
SitgeR ‘%’ Er-swie eé}YrJr ORS¢l Y hRF Gife FUaE ‘tﬁntés or
hydf_e CHrkoaR @;Bﬁlﬂha@ DY | ipnainkyy stiest itgen80s) .
substituent(s), R3 is a hydrogen atom a hal ogen atom
a hydrocarbon group 195 optionally having
substTHeueptbsind afi abaptli,ordklyimhaii g 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 S5-membered
ring optionally having 1 or 2 substituents selected from a
halogen atom, a hydrocarbon group opticnally 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 opticnally having
substituent(s), amino optionally having substituent (s},
hydroxy optiocnally having a substituent and mercapto

optionally having a substituent.
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substituent(s), hydroxy optionally having a
substituent or nercapto optionally having a
substituent, Xa, Xb, Xc and Xd are each a carbon atom
or a nitrogen atom s provided that any one or two of
Xa, Xb, Xc and Xd is/are nitrogen aton(s), mis 0, 1
or 2, ring Ais a 5-nenbered ring optionally having
substituent(s), ring Bis a 6-nmenbered ring

op?i digl Fompraichgf sebsit Luert¢rdin ripd (G 4§ € pynepbered

S5-FEPepedokdNg ARVLANA! by hayingisubsetd tueBt{Sd froAnd
------ I's a single bond or a double bond, or a salt

t e eden atem,7 2 AYAERFREEORoBI PR oL PRRYL 1ot REVERE i ng

sl senddicsorde) i ﬁyarofga@g@&onmrwmm ALAbBE SHL@MLtNEnd a
an effective anount of the_ conpound of claim1 or a
sarRtauRErebic GHroP pPRIid ARG LK R FOMTt BUPTHERARAR - 20
18. Use of the compound of claiml1l or a salt thereof
or_a rodrug thereof_ for _producing an agent for the
pr EphyliREx FemRRuncy PEat Rt lof RSP Bi sior bes 249G a-s
SEQENGE KL T NG, s1d&x; TAKEDA PHARVACEUTI CAL COVPANY
LIM TED <120> Trigyclic conmpound and pharmaceuti ca

15k ffie? HHITogEB0AWi1126 <150> JP 2006- 356344 <151>
20R%-1%2a 28ydredel>at2ong210> 1 <211> 1053 <212> DNA
<213> Honp sapiens <400> 1 atgcagggca acggcagcgc
gctgttddac gectcccage cegtgetcecg cggggacgge 60

gegtgppecat £di-ggabgged gticggeptighaydet gegirec 1t eatZtt cac
CL99L8- 470 SRERCEL D SEBREL S odPIER SR, o am
15 and C;-¢ alkoxy-carbonyl:;

ring B is a 6-membered ring optionally having one halcgen

atom;

ring C is an unsubstituted 5-membered ring;

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

Xb is (1) CH optionally substituted by a halegen atom, Ci-e

alkyl or Ci;-g alkoxy-carbonyl or (2) NH optionally substituted

by Cis alkyl;

Xc is C or N; and

25 Xd is C or N.

11. N-[2-(2-Methyl-6, 7-dihydrocyclopentae]indazol-8(2H) -
ylidene)ethyl]acetamide,
N-[2-(2-methyl-2,6,7,8~tetrahydrocyclopenta[e] indazol-8-
30 yl)ethyllacetamide,
N-[2-(2-methyl~2,6,7,8~tetrahydrocyclopentalel indazol-8-
yl)ethyllpropanamide,
N-[2-{1~-flucro~2-methyl-2,6,7,8-
tetrahydrocyclopentalelindazol-8-yl)ethyl]acetamide,
35 N-[2-(l-chloro-2-methyl-2,6,7,8-
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gcaggaaaca tctttgtggt gagcttagcg gtggcagacc tggtggtggce
catttatccg 240 tacccgttgg tgctgatgtc gatatttaac
aacgggt gga acctgggcta tctgcactgc 300 caagtcagtg
ggttcctgat gggcctgagc gtcatcggct ccatattcaa catcacoggo
360 atcgccatca accgctactg ctacatctgc cacagtotca

a0t AGAAGAPo AR 1GpREA B fe 14202 z800R3A3aEhy LIt b Cdd,
gctcctc atatggctcc tgacgctggc ggccgtoctg 480

cqt a
cg%h%%ﬁ?égltﬁﬁ%%QB@EQX%%%@c% ac gaccogagga tctactcgtg

C gt dabig8 eo &) opea i f£0incia 28T £G4 ¢ 6t By CRGEGRALRBIEE,
gtggtggttt tccacttcct cgtccccatg 600 atcatagtca
Loftirg

PEE I G4gRat Y 1 gg&r écfgg ttctccaggt cagacagagg
H 66t 1GIhgaascEd 1@ pat € § Caiade z6 apaiigadRy TLaeagaaasd,

tcaggaattt tgtcaccatg 720 ttgtggtt tgtccttit

| oo ste ety it faszbr e ntel uesalts 1. s-
gt gppatidal §- aofloeghodDadRlaggigeot aggatcccag agtggcectgtt
t ccagt 84 tactacat gg.-cgtatttoa ctgcctc

N SR i, Joh AR T R 6 B R L -
aggpatrddag- gagdaathgl poipehnagidet ogt acagccag ggtgttcttt

9 t ggac t . cta acat ccgat a tt.aaat

S S R AR R B R
ggantyodigitih-8-e8 )ERh31 | a&t@mide <2Adr1a 68O theZ®dE. DNA
<213> Honop sapi ens <400> 2 atgtcagaga acggctcctt
cgccaact gc tgcgaggcgg gcgggt gggc agtgcgcccg 60

ggt2 gdgt eggdygyctfggbagecagegedget ccladmaggaccc ctcgacctcc
ctgggtggct 120 ccagcgctgt ccgcggtgct catcgtcacc
accgccgtgg acgtcgtggg caacctcctg 180 gtgatcctct

1gcld gt phgrgEetgeadgeuesdyaer coreyg s drd tthegcompaungt gf
24Qlaiqtgtlcgggga§r0§igg§t lL,gdgt ggt ggcc ttctacccct
acccgctaat cctcgtggCc 300 atcttctatg acggctgggc

cct gggggag gagcactgca aggccagcgc ctttgtgatg 360

99E£! 93QACHnL AR CIIGEE L kRN ACREL DR GRS, ! GHECRIRR
ccgctactgc 420 tacatctgcC acagcatggc ctaccaccga

at REEREGGE FREIWFOAcagoridt-ct gcac 480 atctgectca

sfctggetcct caccgtggtg geccttgetge ccaacttott tgtggggtcce
540 (1) ctggagtacg acccacgcat ctattcctgc accttcatcc
aghetcJdCaghesaccagt 58l corrosd iy glagledytiyt #¥hich is an
CCagdAtCabe EAL GHlophglakiDiceOt BbLrnenkChECs BePBPsorder.
ctgcgcatct gggtgctggt gcttcaggcc cgcaggaaag ccaagccaga
gagcaggctg 720 tgcctgaagc ccagcgactt gcggagcettt

ct 8aC eatghpbhfd G@pabbettiOalCihd f3Aulgccat ct get

, ggctccact taactgcatc ggcctcgctg tggccatcaa cccccaagaa
40

wherein

R? is a hydrogen atom or a hydrocarbon group optionally having
3¢ substituent (s),

R® is a hydrogen atom, a halogen atom, a hydrocarbon group
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at ggctcccc agatccctga ggggctattt gtcactagct acttactggc
ttatttcaac 900 agctgcctga atgccattgt ctatgggctc
ttgaaccaaa acttccgcag ggaatacaag 960 aggatcctct
tggccctttg gaacccacgg cactgcattc aagatgcttc caagggcagc
1020 cacgcggagg ggctgcagag cccagctcca cccatcattg

Ol Hta6AE Ry 498538 st1080nt GO ChRIAY H88nal®) having

substituent (s), hydroxy optionally having a substituent or

mercapto coptionally having a substituent,

Xa, ¥b, Xc and Xd are each a carbon atom or a nitrogen atom,
5 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),

ring B is a 6-membered ring opticnally having substituent (s},
10 ring C is a 5-membered ring optionally having substituent (s},

and

is a single bond or a double bond,

or a salt thereof.

15 17. A method for preventing or treating sleep disorder in a
mammal, comprising administering an effective amount of the
compound of claim 1 or a salt thereof or a prodrug thereof to

the mammal.
20 18. 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.
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<110> TAKEDA PHARMACEUTICAL COMPANY LIMITED
120> Tricyclic compound and pharmaceutical use thereof
<130> 091126

“<150> JP 2006-356344
<151> 2006-12-28
<160> 2
<2105 1
211> 1083
<212> DNA
<213> Homo sapiens

400> 1 . .
atgcageeca acggeagegc getgcccaac gectoccage coghgotoeg cgeggacegsc

gogoggcect cgtggctgge gtocgoccty goctecgtoe tcatcttcac catcgtegtg
gacatcctgg geaacctest ggtcatcctg tocggtgtatc ggaacaagaa getcaggaac
goaggaaaca tottigtggt gagcttageg giggcagace tzgtegtege catttateog
tacccgtteg tectgatgtc gatatttaac aaceggtepa acctgegcta totgcactge
caagtcagtg gettoctgat gggootgagc gtoategget ccatattcaa catcacogec
~ atogocatea accgotactg ctacatctge cacagtotca agtacgacaa actgtacage
agcaagaact ccotctgeta cgtgotocte atatgectee tgacgoetgge ggocgtoote
cccaacctec gitgcagggac totocagtas gacccgagga totactegte caccttegce
cagtccgtca getoogocta caccatcges gtzetegttt tocacttoct cgtocccats
atcatagtca tetictgtta cotgagaata tegatcctzg ttotocaget cagacagagg
gtgaaacctg accgcaaacc caaactgaaa ccacaggact tcaggaattt tgtcaccatg
tttétggttt ttgtootttt tzocatttge tggectoetc tgaacttcat tegectEgce
gtegcototg accocgooag catggtgcct aggatcccag agtggotegtt tetegosapt
tactacatge cgtatttcaa cagotgecte aatgocatta tatacggget actgaaccaa
aatttcagga aggaatacag gagaattata gtctogotct gtacagocag ggtgttottt
gtegacagot claacgacgt ggocgatagg gitaaatgga aaccgictce actgatgace
aacaataatg tagtaaaggt gpactcegtt taa

K oo

ég}gg Eﬂﬁo sapiens

<400> 2
atgtcagaga acggotcott cgocaactge tgcgaggcer gogegtezgc agtgegeocg

gectegtoze gggctggcag cgogegeeee tccaggacoe ctogacetec ctgggtgeet
ccégcgctgt ccgoggtact catogtoace acogecgtge acgtcgtege caacctoctg
gtgatcctot cogtpetoag gaaccgcaag ctccggaacg caggtaattt gitottestg
agtotggoat tgsctgacct getzgteece tictacccet accogotaat cetogteece
atcttctateg acgectggee cotzgegeag gagoactgoa aggccagego ctitgtgate
ggcctgageg teateggete tetettcaat atcactgeca togocattaa cegotactge
tacatctgec acagcatege ctaccaccga atctaccgge gotgecacac ccototgeac
atctgoctea totgectoct caccgtggte gccttzctzc coaacttott tetegegtec
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ctggagtacg acccacgeat ctattootge accttoatec agaccgccag cacccagtac
acggcgecag teggtegteat ccacttccic ctecctateg ctgtogtete cttetgetac
ctgegeatet geggteeteget gcticagges cgcaggasag ccaagocaga gagoaggetg
tgootgaage ccagogactt ecggapcttt ctaaccatgt ttgtggtett tgtzatcottt
gecatoctgot gggctocact taactgoatc ggcctcgotg tggccatcaa cccccaagaa
atggctoccs agaiccctga geggetattt pteactaget acttactpge ttatttcaac
agotgeotga atgocattet ctatgggetc ttgaacoaaa acttccgcag ggaatacaag
aggatoctet tggocctity gaaccoacge cactgeattc aagatgettc caagggcage
6acgcggagg ggctaoagag cocagoteca cocatcattg gtetecagca' ccaggcagat
gotototag
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