DESCRI PTI ON FUSED HETEROCYCLI C RI NG DERI VATI VE AND USE TEEPEOF
Tchnical r"r, 11 The present invention relates to a fueed.
het erocycl e der| vative and use thereof.. Mire particularly, the
present invention relates to a conpBBAERAEYFAY a strong. S1110

inhibitory. acti a ﬁ%@é € athRiopof
cancer is and thgb' igﬁeﬁﬂan u*eH(:aL%‘ﬁer el&f , looogﬁ(%g%{(drsound of the
i nventitx The s'--r'y of nobdphogenesis dur-ine the

devel opne Ia%;%?ﬁicgeen conduct ed used on the screening of
variant us i)h“ Heeeehog gene (nil) was foune as one of
the genes thet1i] cause norphol ogi cal abnormali ty of Drosophi | a enbryo
due to mutati hn thereof, I—|edeehogcé-8 ne product ecr e_ILe

S
protein, which i %rm A Ve @otreﬂrgtﬁ@atﬁr écGP§%‘fj }éﬁHeFﬁ‘éﬁc
di vi ded, dyg, 10Ol ¥ §)sd r:l:t}'fér%ofzo Kbae Ns i eF nined - 5§ detﬁjé’n@fé‘éent
which is a main active principle, and at 25 kDa Ctermnal sid
domai n, Then@enkDen N Yazen fal aicterdomsi havwhich. SE50ad Fabi lnhébW@rY

B P e LB PEL 58 Do LI A 20l el OB of cances

transdugf i @AdsysE em ikd, fortdrdce Mhdhmrot ein 23 group descrl bed
bel ow. Rh recegtor is Patchee. (Ptch), which is a twelve
-transner bfaRe2ltyTb. protein, Pthh acts on Snoothened. (Snit)),
wni dh is a gexuen, sthans Ipéaﬂgv iR )Protein, and suppresses the
f Unot i on. (§ Eér(gr?n thefm% sence eof th When Rh i s bound to the
receptor Etch, sUppreesiprodingmideenelisasedingn theddavelpsmental stage
activated. The, signal produced ny.the .activ a
transcri pt ‘B }Pﬁﬁg ?ﬁ (ﬁe% ?é/e%u attghs tth c%Ieee;%lp gs&%g%aoﬁtaﬁ h%ing
group i pyobyedophnlihe HeIgegeNRSIeS (GPY. weenE&bunBewus, ouel oflﬁhepggﬂss
503-511, 20021. A pathway corresponding to the Ddosophil a_Hed

4 J A > 5 Hﬁ‘nﬁgﬁﬂ | fue

signal aa tPahsEBEEFOROSHRPERY Wl b Tonr hed &85 5

human for exa £§t1 Rr e LYPES %Ed@@ﬂ%gp@%%%gﬁ§od§%@'QHH?dgg a( ShBRYetory
:Indi an. he g og alto and desert heneehog (Dhh), are known to

correspondptrotBiosophith. i Rnpradideen des gon postutt rdansila ingesglursor and

nodi ficati as .i.n sophi | | voJ 103, ages A

2000). in %gﬁ‘ﬁndéﬁﬁg{e guﬁDg a%#%y e B % |s‘2(g| eavel\f;?tg)etft%#‘rac}msme
45 kDa ppeeutsen, pWﬁﬁ.@hnlbYa&u&ﬂhy&@@lv@rﬂrir&iipﬂ.aﬁlﬁd s addedd ¢t he
N-term nal ther eof and chol esterol is added to the C—telél nal thereof

(J. Biol. @ﬁ‘-é‘mlna\l‘oﬁlﬁ%dmﬁﬁb%s o3 20 4045 N-1gggy nagyspde domain, which
modification. 4 a}g QQE%Qe{;f;d_n&gpfé essentafti dorn | he, 1) nienange of
Shh activity an or exa t1 mes enhanced activity was

achi eved bN—ttlaemadd[Lt Bod ohoibelsmarol: aui the oCBseherichitheawidf . The
reconbi nan erm nal, nodi fi atlo b\e%t fattoyten

aci d, and }[@ﬁi gﬂl‘?@sséﬁﬂaﬁl gaaaé?\l#%?nm%%s‘é%‘ﬂﬁe% By di ti'on o

15 nyri sti graeipddeRerebedBeenein. St yre dkgds A0, 130@@&1143&59(1»3;&001)”111& is
the ot her hand, as a hunman gene correspondi na to Drosophila

human Smo ias tREGKE - tARGSES rﬁﬂﬁaﬁyﬁénEr%B?%%sp(?ﬁiﬁ}h@ctt@ I9tno§8}9l‘?|tlhéned
Ptch, 2 typeg ?f Bhehh ﬁgdapggbgnQEfakgﬂgﬂbréﬂeﬁg?bé téin, and

transcri pt| on factor corresponding 20 to Droso i s consi dered
to be Ad iswphuresesande3 flippekonf o Binp Gli ‘Qhandb@mcewﬁrfﬁlkn(ﬂ}wn Hh

éhﬁagr?ORg¥§hga§%§rtovgkézrg%gg%o§6%tg72 s§88§%ss§@9/oPhéﬁ%”Hé”f%fggékd

30 and Smo is activated. The signal produced by the activation of

Smo activates transcription factor Ci, which regulates the
expression of the gene group involved in the morphogenesis
(Curr. Opin. Genet. Dev., vol.12, pages 503-511, 2002).

A pathway corresponding to the Drosophila Hedgehog signal

35 transduction system has been confirmed also in mammals. In
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Smo by inhibiting the bond between Ptchl and. Sno. i/1hh/Dhh are al so
hound to Ptch2 Hi pl, Gasl and Cde/ Boc, 2 5 besi des Ptchl and

regul ate t ti [ Si g s transduct | m

i nduces nuck:{ﬁ'mgllﬁ Iggél ‘lg}g% le’ o}%féé(ﬁ CE?% : ﬁ’ég \g/ét gonlc

transcri pt hedgeho@l I(Shlﬁr:urindﬁm he(azjdhogol( 119,) paglesieasééatlﬁédg%%a)
The Hedgeh gpﬁggna is involved in the

r phbgene
devel opnent €S ]é?%%nﬁlon“a‘?ﬁl‘hq%’onlcﬂotrﬁjp% s g‘miéxgﬁpl gndparrenee

wi th Hol OppegeneeaheiymmPhms&lﬁ@émgﬁhlatsahnd@felsegmmbahh (Cell,
abnormality, showed nmutation In Shh (Nat. Genet ages

357- 360, 5 1996) 10Rbreaves , 34l nat4r aﬁOQ,Qﬂrrpo&ndhey@ncéhh} ne H rkDedattDm
white hell k C I
Mam o vePt 2 EE DO B A LIPS B B B B

i nhi bi t Srrauaslysispnan@cfmht}smctirtermfaddaei/ejoopzmm\l ~teahnih23, tpagesf,

ickt-')8)" rt nor e Shh kout nmouse was prepared, .and its
phenot ype \?/Q EB%SF%J?? ctude ‘%filtcfbd? € faorEei o %%SFerFtre—’m fiied -
(Nat ure, VQhe§83,vB§92$34Q§ _ m%4yﬂ“1§989|atgu@ﬁ'ﬁ@ﬁﬂ?lb991on is
(Cell, vol.111 ages 63 5, 30 Hedgehog signal isntlyNpnental

si gnal , 10\hp@ﬁSF§ep¢6n’é@ eldei weﬂmal i BRudd camd infmeoeineRs Ods Sahcantérity
to ceII bhfekgk'gga fefuﬁd'yﬁhwfh an CKQPQQEH&Qtilggg ad%leWFg by

conS|dered 0 frnctlo or the gro survi va cancer c¢ce
in an aut od:heneddd)deonnoﬁapamhnl’ced:I&caaild:cnaamﬂfenmﬂﬁfastclotlualremhibinaﬂt

a paradri node n_tunor _tissuesRev. Di scov. 1,5, pages
10264033, 28083 SR Ahcaub b T herPigerel I?qcﬂ%iﬂéé: 5 Stk G 24nd, and

mai nt enance cof t¢ABECENEShESE ¥b@i$1@anSedd F&d}ﬁ@v@d o %eGa'd'd:B.’tllaﬁ of
abnormal cell cycle control due to i'ncreased expression 01 Cyclin D

and deciead@diexpressiontofroba, (Biermaniionuf, pradl i4ler @cices Jidgdali3ny,

activati on, ]P%qu ]ﬁﬂg 2 i_k Shh
expressed | EB%Z?ES?IP?% S ¢ plﬁaapj%i e%slder %l‘ é?g\?vt %Q%g%ggsd na-t h%
i ke are t Dramsphift. edo, f hanacafeeris rﬂtramm tdral azeld $iiarncapeer
cells, and function for the rowt h, nd rvival of cancer cells, It

i s al so cofSFAEFBARERRE bP oNDPT o] r PEGYRSR iy aid ERe [Bitieg2

are known. In addition, a transcrlptlon factor corresponding
20 to Drosophila Ci is considered to be Gli in human, and 3 types
of G1lil, Gli2 and Gli3 are known (Nature Rev. Cancer, vol.2,
pages 361-372, 2002). Shh/Ihh/Dhh are each bound to Ptchl and
activate Smo by inhibiting the bond between Ptchl and Smo.
Shh/Ihh/Dhh are also bound to Ptch2, Hipl, Gasl and Cdo/Boc,
25 besides Ptchl, and regulate the activétion of Smo. A signal
transduction from Smo induces nuclear localization of Glil and
Gli2, and activate transcription of Glil (Curr. Opin. Cell
Biol., vol.19, pages 159-165, 2007).
The Hedgehog signal is involved in the morphogenesis in
30 the developmental stages also in mammals. In human, for
example, patients with Holoprosencephaly, which is a
congenital developmental abnormality, showed mutation in Shh
(Nat. Genet., vol.1l4, pages 357-360, 1996). Moreover, a
natural compound Cyclopamine derived from white hellebore

35 known as a compound inducing Cyclopus in sheep (Am. J. Vet.
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bypronot es tunor angi ogene(d in Cancer Res., VOL12, pages 59
4-5928,E) . As to the nechani smof pronotion of Hedgehog signal, a

cancer in i.ch. dgeho i i t due to tatiqgn., of, . ...
Pt chl and \ggcszéhc‘erléﬁ\'/\g?bhg?gé%pgin%é_:lﬁ@ngvﬁgxrwr%rseé:gggrl]%%ansﬁﬁ, TRRTER
is one of the ksgantdsonhayehdeesn reparded (NateloprBey., €Gancers,vehgds

pages 903- ). a cancer. in which Hedgehog signal is
pronot ed d %?%136%3'8?&@@%?) basz rt@éanoE&mcéP §Hg KE%EFP BI%%‘EE%&W%?e
known, andpidbatiban ghdPiebl pobseryed (idy these %?%%‘bi‘lj@%}vgﬁ%tl%%#_s,

Hedoahog si gnal In a ligand independent manner . ,
vol . pagesm™sl29rmapdgy. oAsext eamtieres n(Ndiwte  HowgeRGg r sipgagls 497-413,

pronoted b rexpressi gé , iC C r t , _
Vol 425, paoet’ babiHoTo 0bhay  Sd THE 1T 1ve baan réportad. PaeRE ©
trans: geni @spoase2in which Shh is forcedly expressed in the pancreas,
Hedgehog si nal i uggeet edbe jnvol ved not only jn the growh and

mai nt enance of.céﬁégggoﬁufl%T%% h%r%ﬁhﬁﬁﬁﬂﬁ%ylﬁwﬁﬁ¥ CP Hgg&a51gnélr
Panl N-| i keyheshonsi prbfetéd. i 8t agRsy of ; LANCEr: DI GYNRSS JWaS af0uNd aine

t he pancreas ghbture, 10 vol o, pages B51-"6 2003): Furthernore,
Hedgehog? s c€anspgertederatiancapdnstorithle grovilh adgdsahotvalookl is

cancer ste - nd_p . key-role i ti v

Focurr ence BT Stabriand TRACTIE [ endt et S0E A ¢ ggager
43B- A47, 2@e7)s 1bAsnt hetbedfgedagode gnad furithidrorhe ke rf elalrowingeane
known. Cyclopanmine, which is a naturally occurring-) inhibitory

conpound, RAES GBBASFepBFEEEC1 b ShovFalt utbrd GFORIF G PIcsSsi Ve &fpest

on glioma (Devekepneat. wek-128ugpages 52015212, %9@_%8?@@276'1@0|3i3|§e-2006) :
As a synthetic | ow ol ecul ar-wei ght conpound 20 inhibiting Sno,
CUR- 61414 (Pré@. aNAPFripgatiodsei 1t sirs | faml L0 rpede $146 Ie-i4g2hance

2003) and i (P . Clo: U. S A ,.0l-9 9.
pages 1407§éﬁé95§52§e%g§/é ggént%\%%%%%&d%éséf%trl‘%ér@@e&d’gﬁolgl gsil’oﬁ)é’l
i nhi bi t ory aanbirbedyceill baslbeeontepdrdes itdatnachdsudstesatreosioh aF
anti-Shh 25 antibody to a cancer-carrying nude npuse transpl ant ed
with col or Zé’f:&lmcﬁn%ﬁg geFFerrag W?%S%&Fr%}'eﬁ%}?tdp%éﬁcer
2004/ 020599)-51[@@03kion signPat sgzhée%ﬁ& Jf tis iR qia%%%}]e dritped.e

het er ocycl e conpounds. Docunent List Patent Docunents [00
20 like. On the other hand, since Shh expressed in cancer cells

acts on Smo in cancer interstitial cells, growth factors such
as insulin-like growth factor-1, fibroblast growth factor,
platelet-derived growth factor and the like are transmitted
from cancer interstitial cells to cancer cells, and function
25 for the growth and survival of cancer cells. It is also
considered that promotion of VEGF, PDGF pathway and the like
by Gli-1 promotes tumor angiogenesis (Clin Cancer Res., vol.12,
pages 5924-5928, 2006). As to the mechanism of promotion of
Hedgehog signal, a cancer in which Hedgehog signal is promoted
30 due to mutation of Ptchl and a cancer which is promoted by
overexpression of Shh, which is one of the ligands, have been
reported (Nature Rev. Cancer, vol.3, pages 903-911, 2003). As
a cancer in which Hedgehog signal is promoted due to mutation,
basal cell cancer and medulloblastoma are known, and mutation

35 of Ptchl observed in these cancers activates Hedgehog signal
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Pat ent Docunent 1: WD 01/ 6A639 Patent Docunent. 2: WO 02/121. 89
Pat ent Docunent 3: WO 03/058854 Patent. Docunent 4: WO 2005/081960

Pat ent Doc t,5: 06/030032 _. S ry of_t I n tio b

to be SoIvggegyl%%%p$¥%é§%?d%ﬁﬁgbgTﬂuﬂﬂnqp%h 8Bj@%9'opgghé ngsg%?E'

i nvention psgte pr28dec@ Tonposnd hayiceg answpechoreSywhodmhs bihoI yis
activity, lowtoxicity and sufficjenthgﬁigéisfactor .as a

phar maceut PEGPOPAdR%t OV & L o1 \ATh r SFPETSero606pncer  (Nagpge,

present inygntoss, havessondsicied iTgENSivR shiedinegel RagB BEEBMREHeted.
sol ve the above-nenti oned problens and found that a conpounb

represent ednby thansoeniow el dorifulvliaid Shhsalst foreerdely Rapsegsed in

tsﬁge[)ir g;eﬁﬁ?hgggg%ﬁéy RSy s MU AN el Rd el thepgoTRlehien abe
only in the growth and maintenance of cancer, but also
carcinogenic process, since a PanIN-like lesion in the initial
stages of cancer progress was found in the pancreas (Nature,

10 vol.425, pages 851-856, 2003). Furthermore, Hedgehog signal is
considered to function for the growth and survival of cancer
stem cells, and play a key role in the metastasis or
postoperative recurrence of tumor and the like (Trends Cell
Biol., vol.1l7, pages 438-447, 2007).

15 As the Hedgehog signal inhibitor, the following are known.
Cyclopamine, which is a naturally occurring Smo inhibitory
compound, has been reported to show a tumor growth suppressive
effect on glioma (Development, vol.128, pages 5201-5212, 2001)
and the like. As a synthetic low-molecular-weight compound

20 inhibiting Smo, CUR-61414 (Proc. Natl. Acad. Sci. U.S.A.,
vol.100, pages 4616-4621, 2003) and SANT-1, 2, 3, 4 (Proc.
Natl. Acad. Sci. U.S.A., vol.99, pages 14071-14076, 2002) have
been reported. As for the Hedgohog signal inhibitory antibody,
it has been reported that administration of an anti-Shh

25 antibody to a cancer-carrying nude mouse transplanted with
colorectal cancer cell line HT-29 caused regression of cancer
(WO 2004/020599).

[0003]
Patent documents 1 to 5 disclose fused heterocycle

30 compounds.

Document List

Patent Documents

[0004)

Patent Document 1: WO 01/64639
35 Patent Document 2: WO 02/12189



Accordingly, the present invention provides the folio ing, conpound
represented by the formula [0007] T,C2 ;rs, [O0"P a sulfur atom or

an exygato -gen_at.om o al _ky -, carbanpy y up gl/4
k'-"1/4ent sfeg%.DR§8?8§§ gfdﬁéo#%fwépgéfi ng a. surrEn.i-: group

opt Hosubst PattuenDoc8mehs &: hydr Dges/ @ mg0 a hal ogen at om or aal kyl
group, or _a salt _thereof éin t he gé?sent. specification, sonetimnes
(

to re abbr &¢t&FedPasmEBhpountC (€99°(%3%%3e conpound or salt of the

abeve -nenti,onedyl Lk, tWReERyBn¥KEod S NR wherein Rc-1 is a hydrogen
atomor a LTL.. alkyl group; R 2.2 is a carbanmoyl group optionally

havi ng. § &rcRlembstpt hentslsveddey ethe f¥rmntion al kyl . croup
opteenelly[%gﬁgng substituent) (s),. (2) a C2._6 al kynyi group
optionally haV|Ag substituant(s), lo(3) a c..5 cycloal kyl group

opti enal | y havi ngnsubs$éct uehtits) prase&t 20nasyt i @ oup teppironabkya

havi ng substiteent(s),, and "-;\ a heterocyclic group optionally havhg,
substittal FPE‘P?HP&GEQYJS“%@ GPEESAAFI IO h l'bjdé’t&ﬁgré’d aEF1Vatyy kKéRYy toxicity

group; is ahd) sAr€eiekO1Pradt iR oOPt Lonalhys hadng isubshitugnt (s) .
or (2) a. heterocyclic. group optionally having substithent(s); Fis
a Cl al kyl Mgeoapofafdliving. thedPogehems om [3] the conpound or
salt of thﬁo%%%ﬂeenantioned. [2], wherein Xr 20 is NRcl wherein. Rcl
is nethyl;

The present inventors have conducted intensive studies in

an attempt to solve the above-mentioned problems and found that
a compound represented by the following formula and a salt
15 thereof have a superior Smo inhibitory activity, which resulted
in the completion of the present invention.
Accordingly, the present invention provides the following.
[1] a compound represented by the formula
[0007]

RCZ

XE ~\
RC7 \ Rc3
(CDH

20 RCS
(0008]
wherein
X is NR®!, a sulfur atom or an oxygen atom;
R’ is a hydrogen atom or a Cig alkyl group;
25 R® is a carbamoyl group optionally having substituent (s);

R® is a hydroxy group optionally having a substituent;

R® is a cyclic group optionally having substituent (s);

R®® is

[o}}

Ci-s alkyl group optionally having substituent (s);
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[4] 6 -ethyl -5 -(4 efluonephenyi) -14- (1 - (hydroxyacetyl ) pdperidin

-vi] -1 emethyl-i -oxo -3 -(2,2,2 etnifluoroathozy)edihydro | M
o[ 3, 2¢ di -
Pyl 5 KA E%Y'cs*%%gﬁ% Seaphezeql g gh, SaRLx O H Sroup,

- met hyl -3B¢la-@alhytﬂéhédy) lﬂ-fﬁéﬁpfbébﬁﬁﬂdpshﬂfICHﬂron, sometimes to
3,2-c|pyr|%:ne 2-careceam de_or a salt therFof [ 6]

3- at hpxy- 656t RYPESYEaL eF uaf opRaARAY 2N {GL)
Cnydnenyeegby| ltﬁbp%inﬂbﬁné ¥l sélfr%ﬁy{hél éﬂg&rén{érfidl@ff&el LAl W&e%n

2- o]pyrldlna 2-car | oxanl de or_a salt thereof; so [7] a prodrug of the
conpounds & &al ¥RGf waayebh R%elabevlaydmge@ne‘dom[qq adll[ Edall(sB] @roup;

medi canent eﬁnpr|5|n the ound Qr .8 | n

above- nantﬁéneé;ﬁuc rouBraﬁruag?%eYeosvyTg e ne |pe%%E?ents
of the abeﬁea@ehbdomedm(8] mhlch is an Snp ss |nh|b|tor (10) the
medi canent of the above- nentloned [8], which is an agent for the

prophyIaX|§1dratFéétﬁ%HY OFIEHBC%Ptlo?%ﬁAYzﬁ%ﬁ&qﬂquhﬁt%ﬂﬂ§nt

prophyl axi s29r it cgat BBRLL0f GRREST o tE‘léneE’PIWavi’mj %&%{tﬂe@@@(s)
adm ni stering an effective anmoun 5 the conmpound or salt of any of

t he above- @it icofed (:mlpel[cﬁ} @rowapmmlwgalherwlrtg) st el (s)

and [12] us of he c of. t ned
Ell to (61 g a E:Pd&r gypf rou lot%allﬁ’r o&ucltnigo(r%' %%éﬁuggg

t he prophyl@i s @@tb&eay&mmt gfoﬁpn@ptloﬁamﬁfrﬁmng)fsdmzlﬁu/arﬁcsqn;
(0009) ;Since the compound of the ptesent i|nvention has a.

st rong Snoﬁ|ﬂﬁ§n%Qx%P§%QHQ%4Y|hPl€§ﬁn6F89|GéﬁaaéFPﬁYc%F?qusefu
agent for tdee prophylaxis or treetnmeet of carnmer” a cancer |s growth
i nhi bitor and a cancer netastasis suppressive agent  P1S1. 3)

(Detail ed Déscei &ilonanyltmeommmﬂimlly haviTige spoedénuenmient i om

s oxplalneg i1, dekatb L, e tal.Loungen201D K061 RE eS8t tuent (s)
R®® is a C;¢ alkyl group; and
R®” is a hydrogen atom;
[3] the compound or salt of the above-mentioned [2], wherein X©
20 is NR®! wherein R®* is methyl;
[4] 6-ethyl-5-(4-fluorophenyl)-N-[1- (hydroxyacetyl)piperidin-
4-yl]-1-methyl-4-oxo-3-(2,2,2-trifluorcethoxy) -4, 5-dihydro-1H-
pyrrolo[3,2-c]lpyridine-2-carboxamide or a salt thereof;
[5] 6-ethyl-5-(4-fluorophenyl)-N-{[1l- (hydroxyacetyl)piperidin-
25 4-yl]l-1l-methyl-3-(l-methylethoxy)-4-oxo-4, 5-dihydro-1H-
pyrrolo[3,2-c]lpyridine-2-carboxamide or a salt thereof;
[6] 3-ethoxy-6-ethyl-5-(4-fluorophenyl)~-N-[1-
(hydroxyacetyl)piperidin-4-yl]-1-methyl-4-oxo-4, 5-dihydro-1H-
pyrrolo[3,2-clpyridine-2-carboxamide or a salt thereof;
30 [7] a prodrug of the compound or salt of any of the above-
mentioned [1] to [6];
[B] a medicament comprising the compound or salt of any of the
above-mentioned [1] to [6] or a prodrug thereof;
[9] the medicament of the above-mentioned [8], which is an Smo

35 inhibitor;



fluorine atom a chlorine atom a bromne atomor an iodine atom In
t he present specification, the "C..c al kyl group" neans, for

exanpTh, ”ﬁﬁ%ﬂlt %tﬁ¥hicgﬁ89¥|ofiEﬁ%"ég?@e—ﬁéﬁﬁ@on%&“ﬁﬁn7%ﬁi%% is an
sec-butyl, tert-hutyl, pentyl, 1sopentyl, neopentyl, 1- "ethyapropyl,
hexyl , i sokeeylt, forltdenerhyhbldyls @ 2=reahtmeirhyldiutodncer;

3, 3-di net hyl byt yl -ethyl butyl or the like. In th rese ,
speci fi cat i[c}lrﬂrtj hg\e'%bﬁg_ Cal &%ﬁyﬁ’r%ﬁ’ xﬁa%&?%ec“%f%rﬁr%te,caé}%ﬂq a
1- propenyi mazmeapenyt ch2coBphybes 99t opemig akr ketRmtive2 - enyYior
3-hutenyl, 3-nmetnyl-2- butenyi, 1-pentenyl, 2-pentenyi, 3-pentenyi,

4- pent enyi ,Fhg Cﬁ’ﬁ\PﬁVEdBOiéeﬁﬁihyP,f dohexenyis BRHEERILITSexleny|torl6]
the like, I the. present,s kf i axﬁngfl . .6 al kyhyl group"
nmeans, for exan'g)fre e?hyny?,ggii-%(?g%%/%y , 2-pr g%i/dﬁyd, 1- butynyl, 35

2- butyn?/i a_[&%ﬁtul)%ﬁybf ghpequpgaﬁd%pmygy%f aﬂ})plerﬁ%triw ,abfb—vel—mentioned
Prezynyl | S ek 8F BnBrbrEas THCTHY phesents SRl oat i an agent
t heal kozy gicguphenBaBghylakbk exafpbeims®t heXysareidoxy, propoxy,,

i sepropoxy, butoxy, 5 isobutoxy, sec -butoxy, tent-butexy, pentoxy,

i sopent dRy Effeedxpfothehénvpréion In the present specification,

the "an opt[io@r(h@l]l y hal ogenated G . al koxy group" neans, for exanple,

. Cl,..6 elkexy h.) group optionally having hal ogen aton(s)
(preferabay | toS5nkal bgencomponsd obrehgrefesait yidvdnt idrhalaogen strong

atons s) at. substitutable position is C, 0121 In_the present

speci fi cet i 8K, llr’%‘élb'l FYafRyr-“Bar bgn%l)‘nﬁgﬁ‘?\@ﬁ%e Ef'reﬁfsr,‘”f')aolr%ye%ﬁﬁﬁ‘é]j
acetyl, ethyleear Feryichepprbyhoachopybr tsopropyt cabositdsr, a cancer
but yl car bonyi, i sobut \él car bonyl, sec-butvi canbonyi,

tert - butlyl GaPedy LRh3eAtprnarbcpyFanfexyPesd bphyi s ot ukees3iwe agent.
[0010]

(Detailed Description of the Invention)
The present invention is explained in detail in the
following. _

20 In the present specification, the “halogen atom” means a
fluorine atom, a chlorine atom, a bromine atom or an iodine
atom.

In the present specification, the “Ci-¢ alkyl group” means,
for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl,

25 sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 1-
ethylpropyl, hexyl, isohexyl, 1,1-dimethylbutyl, 2,2-
dimethylbutyl, 3,3-dimethylbutyl, 2-ethylbutyl or the like.

In the present specification, the “C;.¢ alkenyl group”
means, for example, ethenyl, l-propenyl, 2-propenyl, 2-methyl-

30 l-propenyl, 1l-butenyl, 2-butenyl, 3-butenyl, 3-methyl-2-
butenyl, l-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-
methyl-3-pentenyl, 1l-hexenyl, 3-hexenyl, 5-hexenyl or the 1like.

In the present specification, the “C,;.¢ alkynyl group”
means, for example, ethynyl, l-propynyl, 2-propynyl, l-butynyl,

35 2-butynyl, 3-butynyl, l-pentynyl, 2-pentynyl, 3-pentynyl, 4-

7



[ 00131 20In the present specification, theal koxy-carberyl group
means, for exanple, nethoxycarbpnyl, ethoxynarbohyl, propoxycarbcpyl,

I sopr epoxycer. l., buto is0hut.ozycar-he _ _
t ent - but ox %Er snyi’ gfﬁtﬁéﬁgﬁﬁggég?% ?Hgyﬁféégng'g%%%??ﬁﬁaﬁ<§%X%q%%’ 3
"03..a cyclhexivkyll ,gheupkynmeanss-hexyexenmat e;heylcllepr opyl , cycl obut yl,
cycl opentyl, cycl onexyl, cycl oheptyl,, clooctyl or t like .,

In the present BeEﬁFi85f?%#ﬁ ?Hé%Ldif?%§°EycF%%J g 5, 9¥@p" means,
exanpl e, cyJopkaRANe, &XRhBRYL a@@x_aoﬁy,clW@,&i%dﬁaﬁmn%toxy,

eycl ehept ane, cyclooctane or the |ike. n. the present

speci f i cat ilGPPUtREY CSEC-BUEPEY ¢ alF RAheC U Heans PO zedsiapentoxy,

cyni spropa l.sb ne,.cycl epentane, cycl ohexane or the like, Thn
t he presen?ﬁﬁ%%%fp?cgb?oﬁ?kghe,"C.E3 cycl oal kenyi as group" neans,
for exanpl €,000ydl epr openyl (e,g,, 2 -nyol opropen -

cvel obut enyl 2- cycl obut en-cycl opentenyl (e.g.,, 2-cyclo)enten-]-vy:
3-cycl open%/en- czg[lnoﬁgﬁeﬂﬁa Tet gs,ffecf}y&?él(%ﬂgxeﬁbﬂ?‘ya? C %t&&?rijtgor B
like. In thﬁwg%&%ﬁ%dsﬁﬁ_(‘g: Bﬁ.ﬁ@kkoﬁrgﬁﬁe fe&dd Y £ O QURMOTRANS, C,_¢ alkoxy

exanpl e, 1- naphthyl , epht { or the like. In the present specification,
t he " (06120 Gheerreonvaansgl lien2&hed haphohal @hen o) t ierefae@bly 1 tq

t he present ifi i.on e .t s a y o MBans or
exanpl e, béﬁ@&ﬁﬁﬁhéﬁé s'1mﬁ§§hPﬁ§F%%?%§Y %?é%h% %%{égén ® J) a"-the
present spetcidfstdatitalet pesi€ibnl6)aryl-- carbonyl group” nmeans, for

exanpl e, bﬁgﬁ)yl, | - napht hoyi, -naphthoyl or the 15i nsent
specificati 3ﬁge means an aromatic heterocyclica., a 5- to

12- menber ed aronati ¢hBebee9eyE! $ ke GrAURE 16N, atRON @ PNEt k¢l ~carbonyl
het erocyclic group (e.qg,, a 4- to 12-nenbered non-aromatic
het er ocyiél iIF@OUMFaRel nfTPRecprEBERt 3pREY! f | edati@rbaie » aromatic

heterOCyCipropylcarbonyl, isopropylcarbonyl, butylcarbonyl,

isobutylcarbonyl, sec-butylcarbonyl, tert-butylcarbonyl,
pentylcarbonyl, hexylcarbonyl or the like.
[0013]

20 In the present specification, the “Cj;-¢ alkoxy-carbonyl
group” means, for example, methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
isobutoxycarbonyl, tert-butoxycarbonyl or the like.

[0014]

25 In the present specification, the “Cs.g cycloalkyl group”
means, for example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl or the like.

In the present specification, the “C;-g cycloalkane” means,
for example, cyclopropane, cyclobutane, cyclopentane,

30 cyclohexane, cycloheptane, cyclooctane or the like.

In the present specification, the “Cs.¢ cycloalkane” means,
for example, cyclopropane, cyclobutane, cyclopentane,
cyclohexane or the like.

In the present specification, the “Cs.g cycloalkenyl

35 group” means, for example, cyclopropenyl (e.g., 2-cyclopropen-

B



group” means a nctnocycl, aromatic heterocyclic group and a fused
aromati c heterocyclic group. Exanpl es of the nonocyclic

aromati c heteroqcycli roup include a,5- to.7-nenber (oref, rally 5-

o Tl B R i e g e
as a rid camst.tavenybespdasatensy oc ef se pCorgcal
an oxygen atom a_sulfur atom _(o tignall oxi di zed). and a _nitraogen
atom (opt i dffaldy 8%?@@8)&@&@ es > THET BUTCTHET Ude2- fUit yihie 1ike.

g- fpyur i’é) i t 2' enle_ngtflj)Q' §9¥é@nt§&s§ﬂ€|&&%{|c£tiBM[2 | gyd _‘(_@Gag), ard¥| §roup” means,
- Pyr , 4- ri : rimdin e, g,, 2-pyrimdinyi,

4-pyri rr)E/ld! fiir, %ampﬁei, wpgényn.), _1p¥qjapublz§hy|2—rf%ﬂgtnyl 3t 'the like.

Cor g oo Yo 38 e BroPeh G R i toni, thg oy gB4e® Heans, sor
1-i i a?zlol iag(aa@lier,dgbambyab, 4=phariazeh5 om dazal Ya3. pyr ezo

Prrazolyl 3 oasblyl e B szel e LOLazOl vl (008 e Bk group
Caezol i e e e Oy (R LRyl o che
isoxazpuyi}ihﬁxmazoiyl,_5 -isoxazblyl), oxadiazolyi’(e.g., o

A i mraty Efergonye Fopinioahdpfy 60 Voo pd HLEEA”
-vi, 1,2, 3dnduiBzhkknt;, 2dr dx2pBlef rb@zoby: 2 r-ndphth;13 A-rmam@ztloyl or
-A -yl), t%%{aaghya. (e.g., tetrazol -1 -yi, n) tetrazol -5 -ya),

triazinyl (¢%9.-**f2,4 -triazin -3 -yi, 1,2,4 triazin-6 -yi) and the
like. [dxapl es of the fuseb. aromatic heterocyclic croup

include a 8- to 12 -nealLexed fused aromatic heterocyclic group,
specificdlly, e dgroipederroedt fermidifassednsi Agewheresroayethg asoup”
aromat | o NGRSFDIA T5CORsas DRCC a5y shic ad BB nberbed Gnd. % gradisoered
derived fr ananatfiusécdtarioaycilier grpup) Nge eonvesapofabpc tloetdeocyclic

above-nentioned 5- to 7-nenbered _nonocyclic aromati ¢ heterocynlic
gr oups ar e TohthenSed-- @ 4- to 12—memb¥red non—aromatgc hetegﬁcyclic

group) .

20 In the present specification, the “aromatic heterocyclic
group” means a monocyclic aromatic heterocyclic group and a
fused aromatic heterocyclic group.

Examples of the monocyclic aromatic heterocyclic group
include a 5- to 7-membered (preferably 5- or 6-membered)

25 monocyclic aromatic heterocyclic group containing, as a ring-
constituting atom besides carbon atoms, 1 to 4 hetero atoms
selected from an oxygen atom, a sulfur atom (optionally
oxidized) and a nitrogen atom (optionally oxidized). Examples
thereof include furyl (e.g., 2-furyl, 3-furyl), thienyl (e.g.,

30 2-thienyl, 3-thienyl), pyridyl (e.g., 2-pyridyl, 3-pyridyl, 4-
pyridyl), pyrimidinyl (e.g., 2-pyrimidinyl, 4-pyrimidinyl, 5-
pyrimidinyl), pyridazinyl (e.g., 3-pyridazinyl, 4-pyridazinyl),
pyrazinyl (e.g., 2-pyrazinyl), pyrrolyl (e.g., l-pyrrolyl, 2-
pyrrolyl, 3-pyrrolyl), imidazolyl (e.g., l-imidazolyl, 2-

35 imidazolyl, 4-imidazolyl, 5-imidazolyl), pyrazolyl (e.g., 1-

9



za Sneci.fic exanples thereof: include quinolyl (e.g." 2 -quinolyi 3
- qui nol yl', -cibincayi, 6 -quinolyi), isobbinclyi (e. g"

| soqui npl y'ﬁyra%'lﬁZO|3¥Ey§fgzgﬂ§ﬁ gbﬂ’g%%@ V1) rEl(’i‘zoo'%}iur anyq ’( £ q.

qui noxal yi “(e. g benz
2 -benzof urtdnylzolyNendetuianyly), benzeithvehyl, (Es@thidZely25 ( 3-

benzot hi enyl zot hien benzoxac benlcpezo
ben2|sosazé%ft%€§ E 9’béﬁﬁ¥§%§é§6?§!§ %&#é&é@ﬂé%ﬂﬂéi ) p 0xdzoly ?e 9.
- benzot hi aaolokb)zollwr)zm—a@bab@ggl Y5-6fafolyl ) MOy Azl .Vgl), 3-
benzi m dazol yi behni m dazci enzi m dazol~ - 2benzi ni dazol-5

benzotri AzdlSpxagelyl, frisexazglybenzotPeraetly - maduar?dﬂbyl (9.,
., indol +liondhi dal- ok ngo ol .- 1v
g 2(30-x,a\é§a 'i‘@g;aﬁ)gb&'%) _I%}%izgﬁ@,_yfﬁa%%ar%

i soi nbol -5 2yl daazol
pyrrol onyr azi.myi, (93g4-thiHapyeeplep2y3; b] pyt@azéhy2- fa,g.1H T, Bdi-triazol-

4 ag;g%i’é—mmé%, 2l ”5}3"3%? §°§ia”£i)%§ éﬁ:’r%@}—d}wlz 1,2,3-triazol-2-

2H m deZO[ JylZ al, myel-élraa%oyl-urym ea@@ﬁt@ilwl éegg ‘tetrazol-1- -y1,
t hi eho[ 2, 3 r|d|n 3- , |n1dazopyra2|n

1Hi rddaéé[ieéarlé‘]z@}r‘ézbfﬁ 2 ﬂjtaze)wézéewynh. éwtl ~yeiapime3yl, 1,2,4-
pyra20|c[4t§.%!g%{ 8ﬂ73a¥ tE?yxgigloth|enyl (e, q,

2Hpyr azol o[ 3, hen- 2- yrazol etriazinyi (e ,q. '
pyrazol o[ 5, 1- clexam@ﬂEBlaflnhandushé hrkmati@Gﬂ@ﬂeidbﬁd&iqﬂgﬁﬁﬂﬁ include
specificati non ti.c Zghgterocycllc group means

nDncnycI|cE£g% ;Fb&&tPE ng otYEFPcaEPBahta r??%ﬁ&??uﬂfo%ﬁonat|c

het erocycl ispecgrrauplly, a gExapphkesiotat heoHoAoEYSdd Cr WHé&Eﬁﬂ‘é ring
het erocyclic group include a 4- to 7-nmenbered (g oaferably 5- or
[$T

6- nenber’édCAFFREEPEEINGR throrRPTE Tiebeietye g olpneievR 26 i ng,
as aisri %ng%&%%' t‘é&b&%ﬁ%"ﬁb'@%%bgﬁglljfgu??g?g%&?%p?l%hq la‘ke%%t YR

atonms sel ecte roman oxygen atom a
oxi (iized) camdiea seid;r agen aabanupEdanpired fhememffﬁm@ﬁuﬂ@n@hﬂﬁ@@&in rings

q., 1 tid dd | i ¥
f?pgrre||d%%§F%SI%%bﬁP90FOd hﬁl%gxﬁépggﬁéégn%g SyltéEWEékaﬁ¥ﬁg 2
- bi peri dydmclhodicield dy-biataer preki-Byl -1 mer @b@bp@eamt&megﬁml inyl

(e,q., thicnorpholino), piperazinvl (e n. 1 -piperazihyl,
-p|peraiPnﬁPeleGFp§#é§PH?ﬁ)th@%&@élPaphyﬁﬁxgEmeHYh (@.9., 2-quinolyl,

-ydehi ezol ididui, 019, 4-&%)mohg§g %%h?h@ﬂzlﬂ e ‘fsog@%né@f%é"){;f’,' My 2

-yi, imdazo oxa bxaso

thlazolInyklddqq;pplWﬂlaZQMRnaz%lylee gn;dazqhina201ﬁlg 4—dnu gkeesi 1 |,
-2 -yl, Lmdazoli i.oxel di oxol -4

di oxol anyl {&§* aﬂfl3 @ioggdgﬁlxﬂxaéV} 6|ﬁ96?66§%84526? gé%uranyl

(e-g. ,‘dlhW@f@"122b@nzof%Qa9§§d|@ZBEnzéfUYEﬁylPYrB@ﬂkoﬁﬁlgny? (e. =
-pyranyl -pyranyl .), dihydrop gran yi . 2,3 - |hydropyran -ég

-yi, 2,3 qw@ﬁ@awﬁa 3yb>)en210é ﬁaﬁyaaapyeanyxa@@lgl (@.9., 2-
EE?EL?PZ%WZ%%%F R oy PRaey o RERGar GEnfopyt rg ot RYHF GE bbyr an
- 25" di hydreotzoitopyrzai v14 (ey )., ereahydhmhbbmpyranyénzoisothlazolyl
(e.g., 3-benzoisothiazolyl), benzimidazolyl (e.g.,
benzimidazol-1-yl, benzimidazol-2-yl, benzimidazol-5-yl),
30 benzotriazolyl (e.g., 1H-1,2,3-benzotriazol-5-yl), indolyl
(e.g., indol-1-yl, indol-2-yl, indol-3-yl, indol-5-yl),
isoindolyl (e.g., isoindol-1-yl, isoindol-2-yl, isoindol-3-yl,
isoindol-5-yl), indazolyl (e.g., 1H-indazol-3-yl),
pyrrolopyrazinyl (e.g., lH-pyrrolo[2,3-blpyrazin-2-yl, 1H-
35 pyrrolo[2,3-blpyrazin-6-yl), imidazopyridinyl (e.g., 1H-
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t strahydrot hi epyranyi, 3 -tetrahydrothiopyranya, 4 -
tetrahydrot hi opyr anyal 1 -ozidotetrahydrothi ebyranya. (e.g., 1 -

oxi dotetrah r i r ahydr ot hi anyi

oxi dot et r abydegby QPN AL £kl Lo Sl o e R BRA L 2

tetrahydr ofLmrLdeO:Blylz a]pgrmrnyd}ejhr,arthnknqp@mqiyfyaquel di.nyi (e.g.,
razol i di aoldn- 1 raollna

Bgr asol : nI L Tle9p¥§ Fp}g B}Z?f/ﬂ?l I yn%ﬂ”d{) ‘ﬁ%zxrfrﬁ\éﬁ'y&p)/ﬁ %I -di i

-yl), di hqu@ﬁ&t@%@lSl-biﬁyﬂazuﬁﬂi%gi 1?op§,r1 1ir@20l (& -le)H,_

tetrahydrotriazolya. 2,3,4,5-t. zblrgcfro CUEl- , -trlaso -

“yl.),. azepargprlewig3cipyvridipanyl) 2 psa'zaeq@rgﬁhleslylaz(@p@hyl 2H4

aospanya) I r r
. hydr opyﬂygalzgxg[ggx bg’wﬁl%&eﬂ-z %% f%@ygéogl'(%r Jaozpl%1 ldl(r‘ia‘ AR ‘y1),
t et rahydr opyriadylo [Beilfahwr bp&}tﬁmin%yl)atar@yﬂh@ﬂ%edl p -2 -ya,

tetrahydro %#g;nt etrahydropyridin-4 -vl1l) and tha |ike.
Exanpl es of fused non aromatic heterocyclic group include a 8-

to 12 -nenbered fHsele NOR=AAMBLCihetar oyl i1d 9rQUP.a SReeifd cal |y,
a group derive& frdma fused rine; wherein s#) a ring corresponding

to the aboVReiREAFYEHEE drovp” memtearrwo dloinc agemasionat i ¢
het erocycl &eugtg%wc%q r8{§ Q.arsag. are Elld%%‘ﬁgtﬁ% ILQUR de“:igneg&oup

froma fus ring i ngs cor respon ove-
4- to 7-nmenber edExampbeycbfethn@memwralioc r’frﬁt-esrmyedjucc @mmac
condensed; a ss gggderl z fus d r|n rein ring

cor r espondPh§“Po Pﬁ BoVe® rreﬂ?| r?oné’(,rycq |H@Wed

- aron. amdﬁobgt:ﬂecmemsrgm@ﬂpca&@t@rdémf@rgﬁﬁg@wdﬁ%ﬂrﬁ eas a
above- nentloned 5- to 7-nenbered nonocyclin aromatic heterocyc

group afé &éhdeAseatitahéna @F%pb%«’efi%? rcareractens e 1 entd cl’iﬁé:@ro

roup is I a e I c
glhygr0|n3%F§P§ %%1@8&%& E?gmhgﬁ 8iyé§? fﬁ%ﬁng lhﬁﬁy?%%dd’ oﬁ%lonally
di hydroi SODHddIlSZEdQ eagd alnBtrdgéuydammzz Exa&@émﬂmfthe&eofl)mclude

Lt ! ahycl BARSOROT ARy Fe: o127 SHyBHo 28 SHEALG G an PY RS Tidiny]

3di hydr obensogi. gsdny rZoﬁlaM@ dPoz i)f‘c%@ﬂ didyl
di hydr ohenzodi o, e. g. 7 3, 4-di h%Pro 1 5- benzocﬁ g(er?oélnyly) cehr onenyl
(e.g., 4H PRAPENBAID2H 2chiBAEAIBL di hyRikpehidreny mdeeholinyl (e.g.,

A S R )
di hydr oi soguprobiziayl1, 2edihydt ep Spgtik nohy 1, 42-yd)pe tsngoinolin. ,
(o 5. "1 B BFRPGLBEN] nabkFALASTLYL abatt oy PERAASEE G+
2-azabi cyckhiQihexanndiyly.gri dethe,20i hiker—yny, imidazolidinyl (e.g.,
25 imidazolidin-2-yl, imidazolidin-3-yl), oxazolinyl (e.g.,
oxazolin-2-yl), thiazolinyl (e.g., thiazolin-2-yl),
imidazolinyl (e.g., imidazolin-2-yl, imidazolin-3-yl),
dioxolyl (e.g., 1,3-dioxol-4-yl), dioxolanyl (e.g., 1,3-
dioxolan-4-yl), dihydrooxadiazolyl (e.g., 4,5-dihydro-1,2,4-
30 oxadiazol-3-yl), pyranyl (e.g., 2-pyranyl, 4-pyranyl),
dihydropyranyl (e.g., 2,3-dihydropyran-2-yl, 2,3-dihydropyran-
3-yl), tetrahydropyranyl (e.g., 2-tetrahydropyranyl, 3-
tetrahydropyranyl, 4-tetrahydropyranyl), thiopyranyl (e.g., 4-
thiopyranyl), dihydrothiopyranyl (e.g., dihydrothiopyran-3-yl,
35 dihydrothiopyran-4-yl), tetrahydrothiopyranyl (e.g., 2-
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In the present sped.:the Theterocycl neans an aromatic heterocycle
(e.g., a- to 12-nenbered aromatic het erocycl e) or a non-aromatic

heterocycl% %?ahg réthlogyra%%fen?eregraon ﬁéyﬁﬁgﬁﬁﬁé hﬁyepocycle)

In the prese nbc” het er'o t he nonocy

aronmatic he:tealrahydlretheoppdaﬁyi useﬂ—mmwﬁemammtﬂrﬁd@mmycdee.lga al-
20 5- to 7-negg referabl¥ - or_6-nenbered) nonocyclic
aromati c héfe $§EF@ ¥ ﬁPEPh?Hﬁ angda¥tbnstituting atom besi des

carbon at omox;dotétbsh%eo@ﬁ%ﬁ sehect ed, %ronﬂ an oxygen atom a
sul fur atom (optionally oxidized) and a nitrogen atom (optionally

oxi di zedy. dE)@éfﬁfﬁpés‘}ttfh Vdéothn@pm@n%—}flﬂr,artetn*ﬁmmmryﬁyrGaiugme
pyrim di Ne. Y5 'lzigﬁé @Sraﬂyﬁ%inetegﬁl{igéfofd 827‘%11% 't ﬁ?&f | gIZngdlnyl

| ezol e, |soth oxazol'e] [ scsoz oxadi azol

triazole, (etgaZOpyrhazimalaHm yhp pyk@zof%dﬁﬁﬂzﬁykﬁ therdatsieithyl (e.g.,
aromattc heterocybl e_i -- to 12-nenpered fused aromatic
het er ocycl &YL§B8 FP|&aVﬁ§ EeHr?Fﬁﬁr9m¥ﬁ%W+ﬁ¥?¥;aﬁ%ﬁb'nent|oned 5- to

7- menber ed cEpRasQMRbLG rhet gL AcYCl €) angd; g, & s a0, arene ar Coz”'dsenseb7
and a fused rlng9ﬁheggfn t he aboge nen%?%ned 5- toﬁgin%négl

monossarér BetherseyeHes , ar 8- ééhdéﬁ%eb-ysbect¢¢Eﬁhydﬁqﬁnmﬁzqkykxﬁe g.,
i ode) d; ML), o HLC) -8 dugazoling. o aulzoxallpey Nencolyare o, oo

Peneot hi ephéné, 'benzoxaz enzl sbx
benCOIsothB&E@bﬁylb€QFEﬂbﬂ&ﬂ9le 3baaepémyhzo&€azepuhyxx,|dmhyukﬂpyridy1

I ndecol e, errOIO%XBe ropyrldln 1-yl, dihydropyridin-2-vy1,
dihydropyridin-3-yl, dihydropyridin-4-yl), tetrahydropyridyl

15 (e.g., tetrahydropyridin-1-yl, tetrahydropyridin-2-yl,
tetrahydropyridin-3-yl, tetrahydropyridin-4-yl) and the like.

Examples of the fused non-aromatic heterobyclic group

include a 8- to 12-membered fused non-aromatic heterocyclic
group, specifically, a group derived from a fused ring wherein

20 a ring corresponding to the above-mentioned 4- to 7-membered
monocyclic non-aromatic heterocyclic group and a Cg-1p arene are
condensed; a group derived from a fused ring wherein rings
corresponding to the above-mentioned 4- to 7-membered
monocyclic non-aromatic heterocyclic groups are condensed; a

25 group derived from a fused ring wherein a ring corresponding
to the above-mentioned 4- to 7-membered monocyclic non-
aromatic heterocyclic group and a ring corresponding to the
above-mentioned 5- to 7-membered monocyclic aromatic
heterocyclic group are condensed; and a group wherein the

30 above-mentioned group is partially saturated. Specific examples
thereof include dihydroindolyl (e.g., 2,3-dihydro-1H-indol-1-
yl), dihydroisoindolyl (e.g., 1,3-dihydro-2H-isoindol-2-yl),
dihydrobenzofuranyl (e.g., 2,3-dihydro-l-benzofuran-5-yl),
tetrahydrobenzofuranyl (e.g., 4,5,6,7-tetrahydro-l-benzofuran-

35 3-yl), dihydrobenzodioxinyl (e.g., 2,3-dihydro-1,4-

12



1H pyrrolo[ 2, 3- blpyreelre), im dazopyridine (e,g,, S
i mdazo[ 1, 2-al pytidine, 1H i m dazo[4, 5-10] pytddi ne,

i m dazol 4, ridine),, t.hier m di net hl eo[ 2..3- Y o
b]pyridine?%gg§%ﬁ§¥%ﬁ %@ﬂ..%Q%ﬁpafgfﬁf Fﬁfﬁ§% %i ey9'py?a§oP&ByPF8i8§
(e.9,, 1H pysazehfsdiloB=Pipyr) didt®)omenyl (e.g., 4H-chromen-2-yl, 2H-
pynezol ot hl ophene2H pyr azo] ot 3, 4- bi t hdt Thene), pyrazol otti azi ne(

eq. ., pyraEBEBT%?lg%Y¥hz 3%ﬁ¥$%Q£ﬁ§ﬂgeQQHd(Fhéfhiéeﬂ'fé@i@fO‘ZH‘Chromen‘
I'n the presept) spechidcadh o1t " nony ar anslig nheterosueh en-Means a
ncnocyclic non-aromatic hetetocycle and. is fused ron -aromatic

het er ocyc| Eetrahydro@xampl oy bf (¢ e nmondoyoidi—¢enenhademaniioolin-4-yl),
het erocycl g. | . 4- 7z er-ed, (§r rahl - or_

6 monber ey HUBeLyeT e A U oK ¢ Hararaiyers eadrar g 48 a,

ri ng- const tetutbhgdad bsvdesh desngar fony gt ane,, 31 4t-a 4 rheteroiatons no20n-
selected fro n Qx n ato a sulfur atom_ optionally. oxidizeQU

and & i t18G8N) 7 atOhT EREREEE HHdFeofe ol tad SAS0RaPREha 1azin=a-y1),
pyttolidinggapiporidh8gy1 Mok phol ine,; il QRerNoli m8 heRPeRaziineand the
oxazolidire, thiazolidice, ozazoline, thiazoline, imdazoline,

di oxol ejo dité¥etane, 25 di hydrooxadazol e, pyran, dihydropyran,
tetrahydroEﬁﬁﬁg, t hi ypyran, di hydrothiopyran, tetrahydtothiopyrah, 1

- oxidotetra yd;otelopyran, 1, 1- di oxi dot et r ahydt ot hi opyt an,

t et rahydrof ur an, Ipytiaz obtaliare, spytazotibésont efhahydrepyidyddi neeans an

dl hydrotriazol e, .tetrahydrotri azol e, azepane, .di hydropyridi ne,
tetrahydroﬁ§PW6?ﬁ€ BAREctAeYFikele-9-/ @ 'hﬁﬁ]é&?ﬁémﬁﬁéépbéé&

-aremati c hetereeyehe) i el H0€on 8 Bomd 10 d hetBMg/@G (Used 2 4- to 12-
non-aromatic heterocycle, specifically, a fusedring wnerein the
at eve - aenlEdReded- nep-Fropehiherelte mproey)l i ¢ non-aromati c

het erocycl e and . . ; > cande : sed rin "
wherein the abovgyngﬁ?i%%%%n}t %&%c?}ﬁc%%%%? e%%m%grgog%a\tﬁcé teteroditie
nonear omat meahet erocyct sl &t ez =gensi d Hatsed dyidlg wher @ futskel aromatic

above-nentjioned 4- to 7-nmendl::ered nonocyclic non-aromatic
het er ocycl 6S4RGCFKEGbove - mentioned 5- to 7- menbered monocyclic

aromatic_het er ocyehRiodbe sendenspsiosferd Adldig sherAldie include a

i C

aboveenentioned ring is partially ted. Specific exanples
t her eof 20 nélutle dirhgpdberadoler¢eerbly, S3dihyahmesmiEiatiolmnocyclic

di hydr oi soi Le.(e 3--di hydro-2H i soindole), ; .
di hydt obeho Begat ?gFaF%c§?§gd$‘%§%‘?%{1}r}g’baanszo g constituting aton
t et rahvdr obeszdter aarban gtomd, Stted rahysltord -athenz othlreaisd from an

di hydr obenzc>di oxi ne' D-1"4- benrodi oxi nel, dihydrobandodi oxepi ne
(e.g., -hy@ryIsn atom, a sulfur atom (optionally oxidized) and a
nitrogen atom (optionally oxidized). Examples thereof include
25 furan, thiophene, pyridine, pyrimidine, pyridazine, pyrazine,
pyrrole, imidazole, pyrazole, thiazole, isothiazole, oxazole,
isoxazole, oxadiazole, thiadiazole, triazole, tetrazole,
triazine and the 1like.
Examples of the fused aromatic heterocycle include a 8-
30 to l2-membered fused aromatic heterocycle, specifically, a
fused ring wherein the above-mentioned 5- to 7-membered
monocyclic aromatic heterocycle and a Ce¢19 arene are condensed;
and a fused ring wherein the above-mentioned 5- to 7-membered

monocyclic aromatic heterocycles are condensed. Specific

35 examples thereof include quinoline, isoquinoline, quinazoline,
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1., 5-benzodi oxepi nel, chronene, dihydrochronmene (e.g., ,,,
di hydro-2}i-chrcrae. ne) dihydroquinoline (e-g., 1, 2-

dihydrogulg th?Eliy&Ng£%§¥$fﬁ4éﬁ“3ée é&th%%ﬁ%é%e,lbfnzoxazole,

t et t ahvdr oqui nol I ne ydroi'socw n
dihydroisoQannmene?oléetbeﬂyﬂkhﬂammnﬂruﬂenzbﬂsbthgazoleZ Bedzimidazole,

tetrahydroilso nolin d|hv ro hthal 1,4- dihya .
e hadast nePSRaPhBr RS RLbhekBRBLT o o S an AdLS 1%5@%@@;%%
the l'i ke, 28.50019}- pﬂrﬁbﬁopfe§fﬁﬁp§%ﬁ¥%ﬁé(”leﬂaézopyrldlne ereg

'ni trogen- contalnln eterocycl e" reans, E pl e to -
ni trogens é@ﬁ@éﬂﬁﬂﬁgZhQIEY6€§bm%rckﬁnkﬂkﬂaﬂ?[4a§wh]mgrédn@?utwﬁ—ng

opttonal |y Ticrrer Fedne IhuEhalFEs: oGRS Al SRR
oxygen at oim parsdifay, aumﬁdaadpgrazlnegee at omlHriefielsabl(d, Gﬁwﬂ¢y£521ne),

of thenitro en cont ai ni.ng heterocycl e i ncl ude rr I|d|ne,
i m dazol i dP 5a28$98¥6Fgﬂ$ﬁe? p?pe?i%FH%f %ﬁéﬁ 3 Jirne,

t hi onor phobiyhezofiberi oxazeti dineg. andithe dqide [:{ QO«%Q}tm%pHé%eqr esent

speci fication, the wheterocy group” nmeans a. carbonyl grou
substlt&@e@Y5?ZPﬁ@tﬁ¥é?éﬁ%nK?o%ed Pt &rlochfol i lgrlodp ] tepeciiied and
exanpl es of % gt erocyci vl carbonyl group include ryrrolyloarhonyl,
pyrazol yi car ony pyridyl carbonyl ,r(n y 1 ca rbonyl nyl oar nonyi .
furyInarboﬂ@Dl8ﬂh|azoI car bonyl , oxacolyicarbonyl pipuridnocarbonyi,

pi perszi nyl car bo no hollnbcarb l,.thio rphollnocaxbon
t et r anydr obenzol g%aglé %’Eﬁ%%ﬂtbogr%ﬁu%%g?&?%hy i é’cﬁhﬁﬁﬂn}aﬁﬁ%ar bonyi
and the ||&%tEQ@3§hle” meahd érﬁdeé¥E¥ﬂc5ﬂyﬂuéﬂdﬁﬂﬂl%nheEQ%ocycle and a
"C-...Bcycl oal kyl car bonyl groug%l means, for exaniple.

¥

cycl opr 6pyEEaFBeRgn-2EgERBbAt YEoRFDRNgIE - cycl opent yl carbonyl

che!oreuy eebor e et LRBCL bR oM L e SRR
include a 4- to 7-membered (preferably 5- or 6-membered)
monocyclic non-aromatic heterocycle containing, as a ring-
constituting atom besides carbon atoms, 1 to 4 hetero atoms

20 selected from an oxygen atom, a sulfur atom (optionally
oxidized) and a nitrogen atom. Examples thereof include
azetidine, pyrrolidine, piperidine, morpholine, thiomorpholine,
piperazine, oxazolidine, thiazolidine, imidazolidine,
oxazoline, thiazoline, imidazoline, dioxole, dioxolane,

25 dihydrooxadiazole, pyran, dihydropyran, tetrahydropyran,
thiopyran, dihydrothiopyran, tetrahydrothiopyran, 1-
oxidotetrahydrothiopyran, 1,l-dioxidotetrahydrothiopyran,
tetrahydrofuran, pyrazolidine, pyrazoline,
tetrahydropyrimidine, dihydrotriazole, tetrahydrotriazole,

30 azepane, dihydropyridine, tetrahydropyridine and the like.

Examples of the fused non-aromatic heterocycle include a
8- to l2-membered fused non-aromatic heterocycle, specifically,
a fused ring wherein the above-mentioned 4- to 7-membered
monocyclic non-aromatic heterocycle and a C¢-19 arene are

35 condensed; a fused ring wherein the above-mentioned 4- to 7-

14



havi ng substituent(s)" optional. v has include substituents 15
sel ected fromthe followi ng Substituent A Goup. Wiile the nunber of

th bsti r .
Lhe subst | ueBbachoniRbopalLL LAl iodisdd oias d0nd 5t kb engra o
pl ural sub§ubedenuagawhepeeseume awmwefmqnﬂﬂdnaa.ﬁubstnUamﬂmbem@ﬁ_be

t he same or d|ffe ent. Substituent G ou (1), a._hal ogen aton1 (2
a gyano gr@ﬁBQCVS 15 APErorgrouns {4 A% fV&b %% BF P r 5=
group; (6)ta @CMéhBade|m©ﬁ6@WbIEEléﬁﬁﬁdﬁhduﬁéﬂékdhy69e3a&@bﬁiﬁﬂiéﬁgéa

selected from (a) a halogen atom (b) a hydroxy group, (0)

01..E af kfPdgRotpl@pthermil J-hravPaye Jner sl B gthizggen ist amstlebity
aalkox r nal ‘
o oupo cup SEtTaRally Baviod CL T srrents: 255 LBt e My o fidore
hal ogen (b)eaghydﬂoiydghpdpo 1&&1mddlqﬂxnﬁnhydnamsmqum&e ne .4 t0133—

ol ogen atons,, 800 () B GLie, Saup ol onally b ng | Le St
benzofuran), tetrahydrobenzofuran (e.g., 4,5,6,7 tetrahydro-1-

10 benzofuran), dihydrobenzodioxine (e.g., 2,3-dihydro-1,4-
benzodioxine), dihydrobenzodioxepine (e.g., 3,4-dihydro-2H-
1,5-benzodioxepine), chromene, dihydrochromene (e.g., 3,4-
dihydro-2H-chromene), dihydrogquinoline (e.g., 1,2-
dihydroquinoline), tetrahydroquinoline (e.g., 1,2,3,4-

15 tetrahydroquinoline), dihydroisoquinoline (e.g., 1,2~
dihydroisoquinoline), tetrahydroisoquinoline (e.g., 1,2,3,4-
tetrahydroisoquinoline), dihydrophthalazine (e.qg., 1,4-
dihydrophthalazine), azabicyclohexane (e.g., 2-
azabicyclo[3.1.0]hexane) and the like.

20 [0019]

In the present specification, the “nitrogen-containing
heterocycle” means, for example, a 5- to 7-membered nitrogen-
containing heterocycle containing, as a ring constituting atom
besides carbon atom, at least one nitrogen atom, and

25 optionally further containing 1 or 2 hetero atoms selected
from an oxygen atom, a sulfur atom and a nitrogen atom.
Preferable examples of the nitrogen-containing heterocycle
include pyrrolidine, imidazolidine, pyrazolidine, piperidine,
piperazine, morpholine, thiomorpholine, thiazeclidine,

30 oxazolidine and the like.

[0020]

In the present specification, the “heterocyclyl-carbonyl
group” means a carbonyl group substituted by the aforementioned
“heterocyclic group”. Specific examples of the heterocyclyl-

35 carbonyl group include pyrrolylcarbonyl, pyrazolylcarbonyl,
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het erocyclic group optionally havl suhstituents selected from(a) a.
hal ogen atom 1-0 a hydroxy group, a G ..6 al kyl group optionally
having 1 to_3.l.alac r.ou

n.a onally
havingto 3 §Fg %ﬁa§E 3'(8¥rr°g &%d%gﬁ%eﬁgﬁfﬁre era d%f Y1,
7--nenberedprwanarbbﬁymtachhetelpbg@fb@ngﬂ;nwkazHMyﬂuﬂﬂbpn@aylng l1to
3 substituenta selected from 20(a

a hal ogen atom a hydroxy group,
(0) a O _. B &FkyA1greapP aﬁﬂonaw%ﬁﬁzw%%a%bw og ™ ﬁyh&}sm(qga onyl,

Cl_E al kO)t\l‘u%&@leheliEheeékbbﬁﬁll £ O B gk Age A z(eeam@lcéa%&énylw
group optlonalta%(y avingto 3 vdroxy, and (f) an oxo group,

am no gr@uﬁeﬁg dépn§onuysgbsnYlgahb@nsbl@@1e@h&rkmhe -(a) a L16 aIkyI
group ortl y having 1 to 3 halogen atons, (b) a d _c

al kyl -carb nya droup optionally having. 1 to 3 substituents sel ected
from (i) a hal ogan ahenpresent specification, the “Csz-g cycloalkyl-

carbonyl group” means, for example, cyclopropylcarbonyl,

cyclobutylcarbonyl, cyclopentylcarbonyl, cyclohexylcarbonyl,
10 cycloheptylcarbonyl, cyclooctylcarbonyl or the like.

[0022]

In the present specification, examples of the substitﬁent
that the Ci-¢ alkyl group of the “Ci_¢ alkyl group optionally
having substituent(s)” optionally has include substituents

15 selected from the following Substituent A Group. While the
number of the substituents is not particularly limited as long
és it is a substitutable number, preferably 1 to 5, more
preferably 1 to 3. When plural substituents are present, the
respective substituents may be the same or different.

20 [0023]

Substituent A Group:
(1) a halogen atom;
(2) a cyano group;
(3) a nitro group;
25 (4) a hydroxy group;
(5) a carboxy group:
(6) a Cs-g cycloalkyl group optionally having 1 to 3
substituents selected from
(a) a halogen atom,

30 b) a hydroxy group,

(
(c) a Ci-sg alkyl group optiocnally having 1 to 3 halogen atoms,
(d) a Ci-¢ alkoxy group optionally having 1 to 3 halogen
atoms, and

(e) an oxo group;

35 ({7) a Ce-190 aryl group optionally having 1 to 3 substituents
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hydr oxy group, an aryl group, (c) a Cl.6 al oxy-carbonyl group optj
eally having 1 to 3 ,s selected froma hal oaen atam and (ii.) a.
Caryl group d 1-6 ai.kvisulfonvl roup (e.g. , nethylsulfonyl
optionally'ﬁ%g%cﬁg grngUbstituents selected from (i) a hal ogen atom
and uu, a 04.4s,) aryklggeupatbe) a. CELl7,) aryisulfonyi group (e.g.,
phenyi sul fe , .to(f) a parbanmoyi group optionally having 1 or 2

C 16 al kyj optf nél&ydﬁ8§wn§r9u90 3 hal ogen atons, (g) a. 5- to

12-menmbered (picef erably a9x,0r gPrhped)e a5 0Rt | chdipi ey ocued i€ QU At
oritional.ly ﬂé@ing@Ef¥a3 gub%t.i?ua%ts selé%ted fﬁ%n115(i) a g, o arems
al kyl greup opticonal |y ha, 3 hal ogen atons, a hydroxy group, a C

RPN S L Gt e L M e o S e
het er ocycl i ¢ gitewmg;optional.’', | tc 3
(8) a 5- to 12-membered (preferably 5- or 6-membered) aromatic
heterocyclic group optionally having 1 to 3 substituents
10 selected from
(a) a halogen atom,
(b) a hydroxy group,
(c) a Ci-¢ alkyl group optionally having 1 to 3 halogen atoms,
and '
15 (d) a Ci-g alkoxy group optiocnally having 1 to 3 halogen
atoms;
(9) a 4- to 1l2-membered (preferably 4- to 7-membered) non-
aromatic heterocyclic group optionally having 1 to 3
substituents selected from
20 (a) a halogen atom,
(b) a hydroxy group,
(c) a Ci-¢ alkyl group optionally having 1 to 3 halogen atoms,
(d) a Ci-g¢ alkoxy group optionally having 1 to 3 halogen
atoms,
25 (e) a Ci-6 alkyl-carbonyl group optionally having 1 to 3
hydroxy, and
(f) an oxo group;
(10) an amino group optionally having 1 or 2 substituents
selected from
30 (a) a Ci-¢ alkyl group optionally having 1 to 3 halogen atoms,
(b) a Ci-¢ alkyl-carbonyl group optionally having 1 to 3
substituents selected from
(i) a halogen atom,
(ii) a hydroxy group, and

35 (iii) a Ce-10 aryl group,
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subetituents selected from_ a Ca._E; alkyloptionally having 1 t 3
17) logen atons, (ii) a hydroxy group, al koxy group optionally having

1 to 3 hal [ ; 1
mino group: (12 SBTEOAY T CBa bt ey i Hl e A %)
a Cl .6 aIkoxyﬁmathmnyhtgreameopesubsbmtuents selected fromnallv

bevir 1 to 3 a h%,% a. hal ogen aton1 (b) a G _E; alkoxy
Troup, (c) a CE-16 a?ypa PQGB atom, (gyda. 5- to 12- menbered

(preferably 5- or(i6ynmenberedry %ﬁ&gﬁatlc heterocycllc group
optionally haV|ng l1to3 substltuents 'sel ected from (i) acC16

al kyl gréup optd) oﬁalchy Ravyhguifeoyl GuPegert of omstetiy smlﬁqmrldxy
g[gﬁg, a§1|d| I(I)V ’ﬁgghégﬁ)ﬁﬁ?&o‘dg OPLLR0A { Yo X AY! Nth dedfy 3 1) 0gen
(i) a halogen atom, and
(1ii) a C¢-10 aryl group,
(e) a Cg1p arylsulfonyl group (e.g., phenylsulfonyl),
10 (f) a carbamoyl group optionally having 1 or 2 C;-¢ alkyl
groups optionally having 1 to 3 halogen atoms,
(g) a 5- to 12-membered (preferably 5- or 6-membered)
aromatic heterocyclic group optionally having 1 to 3
substituents selected from
15 (1) a Ci-s¢ alkyl group optionally having 1 to 3 halogen
atoms,
(ii) a hydroxy group,
(1ii) a Ci-¢ alkoxy group optionally having 1 to 3
halogen atoms, and
20 (iv) a halogen atom, and
(h) a 4- to 12-membered (preferably 4- to 7-membered) non-
aromatic heterocyclic group optionally having 1 to 3
substituents selected from
(1) a Ci-¢ alkyl group optionally having 1 to 3 halogen
25 atoms,
(ii) a hydroxy group,
(1iii) a Ci-¢ alkoxy group optionally having 1 to 3
halogen atoms,
(iv) a halogen atom, and
30 (v) an oxo group;
(11) an imino group:;
(12) a Cj;-¢ alkyl-carbonyl group optionally having 1 to 3
halogen atoms;
(13) a Cij-g alkoxy-carbonyl group optionally having 1 to 3

35 substituents selected from
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(a) a 4- to 12-nmenbered (preferably 4- to 7-nmenmhered) non aromatic
het erocyclic group optionally having 1 to 3 substituents sel ected
from (i) a C aIk l_.group t|onaIIy having. 1 to 3 hal ogen at ons,
(i) a hydroxy & %al%g%ﬂ 20Bhn (iii) a C6 al koxy group optionally
having 1 to 3 ¢ Iﬂhalag%naakony,gfbhp,halogen atom and (v) an oxo
group; (14) a. % al k [ fon group (e.g, :rnethviaarfanylf
et hyl aul fonyl (S s&pF@ﬁyl EY dﬁyyﬁ?bpt|onally having 1 to 3

substituents select ed ftbomz(—ﬁ\knﬁebéliogﬁf'eﬁéP%l%@— aoﬁls%en%é@éw
group; (15) a CB 40 arﬁésulfonya group ( envi sal fonyl);

(16) a car bandylorgitdgp hepeireasrLychaviag qpmoqa%lnbsha\tmth 20 3
sel ected fromg %%1% %s gg Edgf up optionally having 1 to 3
DLy

hal ogen atons ary group; (17) a thiocarbanoyl
group optionally havenglk aﬂkgle pupl kytiogsoupshoptionaliy hayingydn
to 3 hal ogen atonsg; t':sulfanoyi group optionally having 1 or 2
ClEci groups opti“omdlf’y =frig 1 to 3 hal ogen atons; (19) a el..6

al koxy group opthHgIbyh@@beg &rbep3 substitcents sel ected fron1(a)
a hair:gen atom a az:boxy group, (c) a 01l..6 al koxy group,

al koxy- ¢ér bonvl dridip @pﬁh@néﬂk?XMagrﬂgplOptbOQ@thymatﬁmﬂm% to 3

halogen atoms, and
(iv) a halogen atom, and _
(e) a 4- to 1l2-membered (preferably 4- to 7-membered) non-
aromatic heterocyclic group optionally having 1 to 3
15 substituents selected from
(i) a Ci-¢ alkyl group optionally having 1 to 3 halogen
atoms,
(ii) a hydroxy group,
(1iii) a Ci-¢ alkoxy group optionally having 1 to 3
20 halogen atoms,
(iv) a halogen atom, and
(v) an oxo group;
(14) a Ci-¢ alkylsulfonyl group (e.g., methylsulfonyl,
ethylsulfonyl, isopropylsulfonyl) optionally having 1 to 3
25 substituents selected from
(a) a halogen atom, and
(b) a Ci-¢ alkoxy group:;
(15) a Ce-10 arylsulfonyl group (e.g., phenylsulfonyl);
(16) a carbamoyl group opticnally having 1 or 2 substituents
30 selected from
(a) a Ci-¢ alkyl group opticnally having 1 to 3 halogen atoms,
and |
(b) a Ce-10 aryl group;
(17) a thiocarbamoyl group optionally having 1 or 2 C;¢ alkyl

35 groups optionally having 1 to 3 halogen atoms;
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(e) an am no group optionall ysubstituents selected froma 12, alkyl
group and aal koxy-carbonyl group, (f) a Ccycloal kyl group, (.1.) a

5- to 12-nme r I b - - r . omatd
het er ocycl i Qﬁgr %é%gﬁngkgl F%oﬁgv%ﬁ?ig%g?? I%j‘}lr%;ajr'su Stél %&éﬁt%lkyl
sel ect ed fromualisogen ianeml yytdroxyggiotp, 3) hal®gen Satlomgr oup opt 'aly

iatrrgto 3 ogen, atons, and (iv .O0el k. xv. group optionally having
| to 3 hal OQ?H. gda{&éffs,a(igﬁﬁy ?f9§1pag8€l?ﬂatﬁyn%%ﬁé?£dl (tpﬁe?re?%%ﬁ/lﬁuents
to 7-nmenbered)edient aremati ¢ heterocyclic group optionally havinglto 3
substituehts selected from (i) a halogen atom (ii) a hydroxy group,
(iii) a @ _s alXyl® §rdegedpatems, ..1.v) a G _.6 al koxy group

optional atons,, and (v roup a 02-5 al kenylo:v group (e.g.,
et heir, havi ng( I) to 3 Egﬁ(gggﬁgg o6ms; a 03..3 cycloal kyl ozy group

(e.g., cyclop (c) a Ci-s alkoxy group,
(d) a Ci-¢ alkoxy-carbonyl group optionally having 1 to 3 Ce
10 aryl groups,

10 (e) an amino group optionally having 1 or 2 substituents
selected from a Ci-¢ alkyl group and a Ci-g alkoxy-carbonyl
group,

(f) a Csg cycloalkyl group,
(g) a 5- to 12-membered (preferably 5~ or 6-membered)

15 aromatic heterocyclic group optionally having 1 to 3
substituents selected from

(1) a halogen atom,
(i1) a hydroxy group,
(1ii) a Ci-¢ alkyl group optionally having 1 to 3 halogen

20 atoms, and

(iv) a Ci-¢ alkoxy group optionally having 1 to 3 halogen
atoms, and

(h) a 4- to 12-membered (preferably 4- to 7-membered) non-

aromatic heterocyclic group optionally having 1 to 3

25 substituents selected from

(1) a halogen atom,
(ii) a hydroxy group,
(iii) a Ci-¢ alkyl group optionally having 1 to 3 halogen
atoms,

30 (iv) a Ci-¢ alkoxy group optionally having 1 to .3 halogen

atoms, and

(v) an oxo group;
(20) a Cz-¢ alkenyloxy group (e.g., ethenyloxy) optionally
having 1 to 3 halogen atoms;

35 (21) a Csg cycloalkyloxy group (e.g., cyclopropoxy,
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cyclope.outionally having I to 3 suhstituents sele ted. from(a) a
hal ogen atom and (b) a 0.1.., alkoxy group, (22) a '"ary/ OXV

5
group710 Yoo X a. ral;yl 91,04 (e.
benzvioxy); %?e ég k la% { g§?wgg%f€|é& Sustd nts é%lected

texthutylcahhmnyloxv) (25) a. 08 .10 arvi-oarbonyi group optionally
having ' to 3 s Rb 4- ? % a halogen atom and (b) group
opt i onal havi nd® foP31R9FBgehRt oRRe (25) a. 5- to 12- nenber ed.

(preferabl yenhened) c13 g[ggﬁ&l 96Y§; rl -carbonyl group (e.g.,
t. hi enyl carhonyl, pyrazol yl carbony pyrazi nyl car bonyl ,

Lsoxazo‘?ldéﬁhgﬁ¥pf1pya¢xA@X¥UQﬁnﬂp (et.lei- aS@Tengdn?N) opfbbhaﬁryy);
avi ng ue roma a optional ly
(3°5 s s8R ed LN A § 120 ALAR R

having 1 t
12- menber ed(ZI@r yetkerabl yzkw%erbdﬁymmrmpcw@l - CRINIGNYYx gl At -

pyrrclidi nyl-oarbon hol i nyl carbenyl) octiun Ily having 1 to 3
subst|tuen¥%“§@Fé %88Yh96¥$aalkyl group optionally having 1 to 3

hal ogen at onB;) 628) .2 D3y ¥ Qa) KWLM ondl@YPhaving 1 to 3

10 substituents selected from

(a) a halogen atom, and
(b} a Ci-¢ alkyl group optionally having 1 to 3 halogen
atoms;

(26) a 5- to 1l2-membered (preferably 5- or 6-membered)

15 aromatic heterocyclyl-carbonyl group (e.g., thienylcarbonyl,
pyrazolyicarbonyl, pyrazinylcarbonyl, isoxazolylcarbonyl,
pyridylcarbonyl, thiazolylcarbonyl) optiocnally having 1 to 3
substituents selected from a C;-¢ alkyl group optionally having
1 to 3 halogen atoms;

20 (27) a 4- to 1l2-membered (preferably 4- to 7-membered) non-
aromatic heterocyclyl-carbonyl group (e.g.,
pyrrolidinylcarbonyl, morpholinylcarbonyl) optiocnally having 1
to 3 substituents selected from a Ci-¢ alkyl group optionally
having 1 to 3 halogen atoms;

25 (28) a Cs.g cycloalkyl-carbonyl group;

(29) a Cy-13 aralkyloxy-carbonyl group (e.g.,
benzyloxycarbonyl) ;
(30) a mercapto group:
(31) a Ci-6 alkylthio group (e.g., methylthio, ethylthio)
30 optionally having 1 to 3 substituents selected from
(a) a halogen atom, and
(b) a Ci-¢ alkoxy-carbonyl group;
(32) a Cy-13 aralkylthio group (e.g., benzylthio);
(33) a Ce-10 arylthio group (e.g., phenylthio, naphthylthio);
35 (34) a Ci-3 alkyleneoxy group (e.g., methyleneoxy, ethyleneoxy) ;
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(28) a 07..13 aral kyl oxy-carbonyl group ;e.g., benzyl oxybarbonyl);

(30) a nercapto group; (di) a,ci kvlthio groupnethyitbio, ethylthio)
optionally ving 1 to 3 stbstituente selected from (a) a hal ogen

atom and ? a 0l1..8 alkoxy carbonyl group; (32) a 07.48 aral kylthio
groupbenzyleﬁj é36)3aa£5y1@n@dy6iyugrqnpmm@.@evgmetm@&@mbﬁﬂbky,naphtk
ithid); (34 a.l k eneoxv group (e.g., mnethvleneoxy, eneoxy); and
(35) a C 1e y&?R%?éﬂ%&?oxy group (e. C . nethyl enedi oxy,

et hyl enedi gxy)»4) In the present specification., exanples of the
substltuent that the C. 2.,6 al kenyl group of theal kenyi group

optional ¥y havi nénstlb%tpltwrtt( §PEC@§11C@h'a¢my ﬁ%ﬂnhﬁﬁ wde the substituent

satatithen e t uhst tuent A G oup. .

Wil e the %ﬁﬁ%e%ﬁgfe?ﬁe g%é? %%Hﬁgqgé no F&u arryore Hptgﬁtégnally
| o 1 ong amhaiwtingssabsehstehutaht eomwdaﬁl.lmrrm‘sermdly:db ts@b&tlmreelts
preferably lural substituents are present,

respect|ves§iS§FF9u£ﬁ EB§ BECTHEC RGNSt et @OﬁngPIn thele

present spegif hgﬁ\bwnofe%ﬁgpé%s@{tuéﬂes suhsidd yent ilsithat, 1tiheted as
C2-E: al kynyi groep of the ' o al kynyl grop optionally haV|ng
subst i edentlC8p" agpttohal ayswgstlmumlee shhstdt,uemtef eselodot éd tché, more
af orenent i i tuent A P, il.e t mber of _t he

subst i tuen?)g%?sej?%g?g]p%r |chraﬁh%J ra& as%fgg%guglsltlst s 8resent the

subst i t ut abkepruntee, spbefetabhys Jzﬁ@z SHe nne asnepreaf en&bile)relntt.o 3.
VWhen pl ural @28 tituents are present, the reepective substituents may

be the sa ifferent. 10026] In the present specification,
exanpl es of. thergubstipaenind haletiheabkoxy, gé%ﬁs tcﬁ_eadl'l@)%\ﬁhgﬁ%ent
optional Iy ns. having substituent(s)" optlona has i ncl ude

sabstit uénttbaiffeltéét Edof rOlYENE @aforenehtilon “drz&nashlqyméngmu@r oppionally
V11 ey BTN gobel DEuBEPL) SR Pk 8 0T BRI Ll
preferably slel'eatad V\henaﬁbuménsu&sédtmﬁlwaltprpeszajﬁup A hWhlle the
number of the substituents is not particularly limited as long
as it is a substitutable number, preferably 1 to 5, more
20 preferably 1 to 3. When plural substituents are present, the
respective substituents may be the same or different.
[0026]
In the present specification, examples of the substituent
that the Ci.¢ alkoxy group of the “Ci;-¢ alkoxy group optionally
25 having substituent (s)” optionally has include substituents
selected from the aforementioned Substituent A Group. While
the number of the substituents is not particularly limited as
long as it is a substitutable number, preferably 1 to 5, more
preferably 1 to 3. When plural substituents are present, the
30 respective substituents may be the same or different.
[0027]
In the present specification, examples of the substituent
that the C;-¢ alkyl-carbonyl group of the “C;.¢ alkyl-carbonyl
group optionally having substituent(s)” optionally has include

35 substituents selected from the aforementioned Substituent A
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ao respective subtituents may be the sanme or different_ ron, 71
In the present specification, exanples of the substituent that the

Cl- 6 al kyl -.car.bonyl oup of theal kyl -carbonyl .group_opti Iy
havi ng sub(SEtrlofJBénth%’?ieo ‘?onnué%eyr as t?lﬁclsﬁgé%sugﬂggt?%ulgﬁ S

sel ected fpamctibelatoyenenitoneds Sibsd iduiet iA a GuaupitWhiele d hember,
nunber of the substituents_is notaggl%fticul arly limted as I&r;la S it

is a substPEGEERPRIHUMDEP, © prEfEe? qrats I st & pr 8RR abliyrelt o 3

Wien pluralsgubstitHent srar grPEeseNtvhd hes RsPEGEd o rsuhstishents
he g the sane or different_rr,rn LyJdr _c.; In the present

speci fi cat thebpaeganpl €ésféerene. snbstituent that the 06-10 aryl group

of the "-C.[ io 8@ yl group optionally having substituent(s)"”

optionally "has include substitoents 10 selected fromthe follow ng.
Substituent E G aupth¥hplkesthe spubefiofitidre, sibsidlitasentts thies sudistituent
particul arl¥ limted as long. an it is a substitutable nunber

pref er abl y “2atot5e fere Pref eir of tt@e&‘c‘@\b‘iénaﬁylarﬁo%ﬁﬁ%lc%y

are pr eSenha\ﬂiﬁgzg]%§8%§§:h¥ﬁt%HP‘”é%'f@ﬂéli’@h@@ tde SRR s tituents

different _ 15[0 Substituent B G oup: (1) the subsrituent selected

from theoaerlenéntl éned Shbstpioentind Glotp:ty)t & @rows allkyllegitoap
optlonallyn %Qgegjtéghgaggp§£ﬁégggtf?§§5§- ég%ﬁ%tf{ﬁﬁﬂu}imited(ég long

a. hal ogen atom roxy group, OXV
(d) a Cl4: aal Kaxy sgeogppbs2zt(edrbae Glutbat Koxye terdiony |l grooup, mddg an
am no grou%r%%%&%%%bl{ QgVE?g ﬁﬁgh”gaéﬁg%”surg¥¥¥%ents are present, the
respective substituents may be the same or different.
15 [0029]
Substituent B Group:
(1) the substituent selected from the aforementioned
Substituent A Group;
(2) a Ci-¢ alkyl group optionally having 1 to 3 substituents
20 selected from
(a) a halogen atom,
) a hydroxy group,
(c) a carboxy group,
(d) a Ci-¢ alkoxy group,
25 (e) a Ci-g alkoxy-carbonyl group,

(f) an amino group optionally having 1 or 2 C;¢ alkyl groups,

(g) a Ceg-1p aryl-carbonyl group;
(3) a Cz-¢ alkenyl group optionally having 1 to 3 substituents
30 selected from
(a) a halogen atom,
(b) a hydroxy group,
{(c) a carboxy group,
(d) a Ci-¢ alkoxy group,

35 (e) a Ci-¢ alkoxy-carbonyl group, and
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and (o) a C E':"a aryl-carbonyl group; (3) a C26 al kenyl group
optionally. having. | to 3 substituents 2. (0 selected from a

hal ogen. atom, -(b)_a r r(}H_p., ) . oup,~ (d) 1..6
al koxy group, ({é) g% @%gﬁﬁ%ggv@ car%réa%y%yaél%%%%xéngli gncé‘rﬁ ﬁ%iy‘i
group} Th groupsouand afd) a 07_13 arel kyl group onionallv having 1 to
3 substituP,,'- selected. from (a) a _halogen atom (b), a hydroxy,
aroup,  (c)*h BalTrs SHANF YA G5 SpOPEAANPY LHaORRERD P8 JFBgENL tuents
atons, andselecftdl ar&group COL In the present 3, rificatian
exanpl es of the substiruent that the C3.,8 cycl nal kyl group of

t heal kyl® gr oupa) nii AphPPeyi ageBubst i tuent (s)n optional Iy has include
substituente ect ol l owi ng Substituent C G oup. Wile

t he nuri Per o?ﬁk hge gﬂ%é%??u%%ﬁsé'i s not particularly limted as |ong

as it is a substidutabl &l yhberquprefteraty vl Hagihg note pr ékevakhy atoms,
. to 3. Wien _plural autstituents are present, the respective

substituerts be the sanme or different, [0031] Substituent C
G oup: substit Hent_,s&1rex{ hy €5 €0r enent i oned
10 [0030]

In the present specification, examples of the substituent
that the Cig cycloalkyl group of the “Cig cycloalkyl group
optionally having substituent(s)” optionally has include
substituents selected from the following Substituent C Group.

15 While the number of the substituents is not particularly
limited as long as it is a substitutable number, preferably 1
to 5, more preferably 1 to 3. When plural substituents are
present, the respective substituents may be the same or
different.

20 [0031]

Substituent C Group:

(1) the substituent selected from the aforementioned
Substituent A Group;

(2) a Ci-¢ alkyl group optionally having 1 to 3 substituents

25 selected from

(a) a halogen atom,

(b) a hydroxy group,
(c) a carboxy group,
(d) a Ci-¢ alkoxy group,
30 (e) a Ci-g alkoxy-carbonyl group,
(f) an amino group optionally having 1 or 2 Ci;¢ alkyl groups,

(g) a Ceg-10 aryl-carbonyl group;
(3) a Cz-6 alkenyl group optionally having 1 to 3 substituents

35 selected from
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Substituent A Goup; (2) a C156 al kyl group optionally having 1. to
3 subst. 25 selected froma hal ogen atom hvdroxy group, ..:arboxy
group, (d) aalkox rou a_C256 al kaky-carbonyl group, an am no
group optionalﬁ§ éagﬁﬂggino?tﬁm(Y._ups, and a C6.-it arylenal group;
(3) a C2 al kenyl) grayprepy. gepab) . 3ubst ,ents selected from (a) a
hal open atom (b) a. hydroxy group, (c) a carboxy group, () a (7.1.
al koxy group,(Gé)écﬁPR%9§Yc%FB69yi group, and (f) an am no group

optional ly haWb@9a1C?£ glg@&yyérgﬁﬁyps; (4) a C7..::3 aral kyl group,
optionally haying I to 3 substituents selected. fromao(a) a hal ogen
at om 5 (e) a Ci_g alkoxy=-carbonyl group, and
(f) an amino group optionally having 1 or 2 Ci_¢ alkyl
groups;
(4) a Cy-13 aralkyl group optionally having 1 to 3 substituents
selected from
10 (a) a halogen atom,
(b) a hydroxy group,
(c) a Ci-g alkyl group optionally having 1 to 3 halogen atoms,
(d) a Ci-¢ alkoxy group; and
(5) an oxo group.
15 [0032]

In the present specification, examples of the substituent
that the Cg¢-10 aryl-carbonyl group of the %“C¢-19 aryl-carbonyl
group optionally having substituent(s)” optionally has include
substituents selected from the aforementioned Substituent B

20 Group. While the number of the substituents is not
particularly limited as long as it is a substitutable number,
preferably 1 to 5, more preferably 1 to 3. When plural
substituents are present, the respective substituents may be
the same or different.

25 [0033]

In the present specification, when the heterocyclic group
of the “heterocyclic group optionally having substituent(s)”
is an “aromatic heterocyclic group”, examples of the
substituent that the aromatic heterocyclic group optionally

30 has include substituents selected from the aforementioned
Substituent B Group. While the number of the substituents is
not particularly limited as long as it is a substitutable
number, preferably 1 to 5, more preferably 1 to 3. When plural
substituents are present, the respective substituents may be

35 the same or different.
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(b) a hydroxy group, aIkyI group, optionally hayine I to 3 hal ogen.
at ons, al kbxy group ; and .(5) an oxo group. is [0032] In the
present. ﬁ ﬁ5 cat|on exenpl es of the substitrent that the C6_10
aryl - carbo § é oup of the "C5 _:10 aryl-carbetyl group optionally

hayi ng substituenh(she optsonaldyedias:cdmicnydehsubshict henks cselectedroup
fromthe aforenEntloned Substituent 20 Group.. Wiil e the nunber of the
substituenf$ t&enc hebaf@%%fﬂa?l@rquq@d%h%@aﬁsm& sppsgituent (s)”

substit ut afae nupBEL » - BReE 85 aDAYe Jod D MRV ele8taRaksl ok0 13 Wien

pi hr al subttlttente are present, the respective substltnents may be
tte sames osubstiienent, th@038)e non-ardmmithe hntesemycdgeciofiocat i on,

when t he heteroc rou f t he et.eroQ ycI| CI.ou i naIIy
havi ng subSPi %88%?? gﬁ %f? o?f'élﬁt%lﬁfugf ersocsyec %C(Feéfofgrp, cel):xarrpl es

of the SUbhEb'frléﬁahtﬁbﬁédt bebat oredne detengcychihe1gr aup epihberablfy the
has include substithents sel ected fromthe aforenentiaqned

Suhst i t uenfUBEEHPUCIR L8 PRk PURbETUGIE thel duad afett®d &5mditt 1s a
particul ar |s¥1b|s'trﬂ:5€gb§§ h&ﬂﬂ a%feféra@oﬁywﬂatﬁabfo%e MBI rably 1 to

preferably. to 5, Mire pre er 3, When plural
substi tuent33 awleelprzebml smlmt:rtewmst iare, psx@lssntbuéhESrﬁayebeiss t he
sane or di ff t he rFr esen&lPPaccacu on, when the

heterocycll E&%BeBFstﬂgy R%tg?%c§% T’ groop oﬁflonally havi ng

subati tuent[p®B5]i S a "non-aromatic heterocyclic group”, exanples of

the s suhatituent that the non-aromatic heterocycllc group optiaonally
has include sobotit GERt BTSEPREL BECF+bhrd hePaf drifertionisderocyclyl-

Subat i t uenfcagb%gqurfé\hbl 6t Pe nUH@@ér&éyéﬂﬂ%éﬁW’ﬁﬁvdﬁ dMtionally

particularly limte long as it is tut ahl € numve
pref eat liy havgng, smbegiprefnerfablyid 2o mrwammqﬁw@y@abls-tqanlmmsl

are present, the respective substituenta nay the

di fferent, I PUH0 1 ex%m PLPR 9§eP§?e§g%?t% %%l |ca |0H§ vﬁﬁﬁpﬁﬁfc
heterocyC|%bter@@@bQ@chgEBUﬁymfgth@p bptﬁé@@yryyhasciﬂ&mﬁdé group
optionally h5 having substituent is an_'aromat

het emacycl YWIPSEAFREMFS gﬁéastedesga%l Ble %f%%m%%fﬁa%%e?ﬁbwaftuetrﬁe B
aromat i c h@r%ruglcycmlgaménﬂ Pupr optd analdyic hag d nd ugde

substituents selected fromthe aforenentioned Sobstituent G oup.
VWi | e tlre manttécudfarillye lisabatli taehtsgi 8snot 26 @a$mb$xntutqblernumhbr,

o cf or abl y P16 2 SWef Cpor BPTEUBSET T EBREE. B B pt esdie™ gl
respective sum&tlltuémtss a&aypbestahe,sang pespeéf erensubdO086dnts may be
the same or different.
[0036]

25 In the present specification, when the heterocyclyl-
carbonyl group of the “heterocyclyl-carbonyl group optionally
having substituent(s)” is a “non-aromatic heterocyclyl-
carbonyl group”, examples of the substituent that the non-
aromatic heterocyclyl-carbonyl group optionally has include

30 substituents selected from the aforementioned Substituent C
Group. While the number of the substituents is not
particularly limited as long as it is a substitutable number,
preferably 1 to 5, more preferably 1 to 3. When plural
substituents are present, the respective substituents may be

35 the same or different.
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25In the present specification, when the neterocyclyi - carbonyl
group of the "heterocyclyi-cerboayi group optionally having
substituentﬁ&déﬁ]is a "non -aromatic heterocyclyl - carbonyl. group",
exanpl es of the 'sutatituent that the non - aromatic heterocyclyi
-carbonyl group dptitbraplyshas spetudecsubat ttlent srselecired:d ramideally

af orenmenti qned Substityent C up, Wiile the nunper of the .
subst i t uent¥ SNt O5E P@E}Fé%g F‘?ﬁ??edg‘% ?’Eﬁ'f@prﬁ s id0 i SN group

sobeti t ut akde iher, nRreher abby 2 bEosiimRigrpreiarably drdp 3. Wen
plural suhatituents are present, the respective aubstituents may he

as the samellor aitfepdhtyl 9008 oPhithel py ekening pedidtiidaigron(sihe

"am no group,oRti-onal L hg t] " an

"am no gr ou{)é') gpt(gbsngll:}%%h/gvf;%ggﬁ %&Hg&é%%is}/ illg%gir}?% és‘%{set?t%fgsr% ‘a
Cl.--E |. gfoum aptd edilyhyl havipgosubstallentdslng asubsk ithieatkenyd
roup optionally havi substituent(s); a C2..6 al kynyl group

opti onal |y Ty idG SuBIREieRECSP: OBt EAPROKY 50 TR Srt 45 et g

substituent(s);a (@) @1@%1«@&5% ca PQHﬁfloﬁEPé@aPP&'}%kﬁiﬂ% havi ng

substituent(s); . a .. 8 cyc?oa kyl group optionally having

substi t uéntyW)stitiuens (@710 aryl group optional |y having

substituentis.); A8 I r i i ng. .

DSt tuent (V0! € 2 SIar S Socrr ater Sop. DBEy ohal Ty Havs e LA Lk

(10) a hetefbcyndhqmyhrglogpomptépt&bmaalyuhamﬂngisuhsﬁﬂtm?nfamd;the

i ke. Wen e 'amno_group optiopally having substituent(s)" 20 is

an anino grgﬂpéhgg%%g?gﬁgégﬁgg?? nqgghﬁtﬂﬂﬁi % FHEY optional |y

form togethagistwitiferdthe)adj acent nitrogen atom a

trogeth-containirg heterocycle. Specific exanples of the

ni t r ogen=cofit)aishilfg Seceicddye lo& olRe PREécaablyt baBingnbepedi tuent (s) ;
ni trogen- copt@i ny AE et AGYS| e  LBE A HEBEENELILAL M POhaving
substituent(s);
and the like.
When the “amino group optionally having substituent (s)”
20 1s an amino group having 2 substituents, these substituents
optionally form, together with the adjacent nitrogen atom, a
nitrogen-containing heterocycle. Specific examples of the
nitrogen-containing heterocycle include a 5- to 7-membered
nitrogen-containing heterocycle. The nitrogen-containing
25 heterocycle optionally further has substituent(s). Examples of
the substituent include substituents selected from the
aforementioned Substituent C Group. While the number of the
substituents is not particularly limited as long as it is a
substitutable number, preferably 1 to 5, more preferably 1 to
30 3. When plural substituents are present, the respective
substituents may be the same or different.
[0038]
In the present specification, the “carbamoyl group
optionally having substituent (s)” means, for example, a

35 “carbamoyl group” optionally having 1 or 2 substituents
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25 heterocycle optionally further has substituent(s). Exanples of the
substituent include substituents selected fromthe aforenentioned
Subst i tuent, G G aup r}%i | e the nunber of the substituents is not
particul arly Iimteg as long as it is a. substitutabl e nunber,
preferably (1) &oCh,¢ mbkelpgebepatybtyidnd bl ashBrinthembgltdrtalent (s) ;
substituenti)are pre e respectjve substituents 312} be the sane

t, th :
or differerf) F0638] 28Renyl ITPYP t FRE 157 i iSRS éﬁ}l%(s)'

ar banmoyi  gr@yp z0pti0nakl ¥y hayi-8gp stpst dident (havi e anss thehexanpl e,
a "carbanoyl group" optionally havingb.r2 substituents selected

from  5(1¥)aacf:-s62aFRyY Group eptiowmaliy Maintg sSstitte it ()7

2) a C2.. al\Kenyl r L L jt : 3) a C2-6
(al I)<ynyl gro(g)B (;%p%éfl'osng?Fygﬁgé?ﬁgﬁg%bgﬁéggoré%s;,4311%?1;}}&1\%1 oxil group
opti onal | y shdnysitngusnbssi tuent (s); (5) aa y -carbonyl group optionally
havi ng substituent(s),3.(6).a. E5..a cyc| pal ro optionall

avi ng. " subli ekt Hio1b8L k9 Rro e et E5sa Yy i et Rt R oy
substi tuent(s) o ¢l ,(836@r borwip asaupreptionalliyghavibeg i subst3k(s) p

(9) a heteroc clic group optionally having a stituont(s); (10) a.

het erocyé yl&)car beny| 25Y bupr dpt Ohd1uth A A SdBet Peyénd(s); Is and

the Iike. ; "carhamoyl . group options ily having
substi tuen:é’(‘ﬁggﬁiqgleg%ggl)banoyl oroup having 2 substituents, these

substi t uent(®)opt ienalroyycflacnmgrbogetheromat hy t v ady st inidgrogen) ;

P L r bgen- o 1 NE BBy e T REFGHEYS S20LS SEnEoriursn naving ©
ni trogen- cefiflbsdinthhet@ygcycl e. The nitrogen-containing heterocycle

optional ly further has substituent(s). Exanples of the substituent
i ncl ude Substd ttdentls kel ect ed from t he af orenmenti oned Substituent C

Group. Wile thewﬁggp%ﬁeOKcarbamoyl group optionally having
substituent (s)” is a carbamoyl group having 2 substituents,
these substituents optionally form, together with the adjacent
nitrogen atom, a nitrogen-containing heterocycle. Specific

20 examples of the nitrogen-containing heterocycle include a 5-
to 7-membered nitrogen-containing heterocycle. The nitrogen-
containing heterocycle optionally further has substituent(s).
Examples of the substituent include substituents selected from
the aforementioned Substituent C Group. While the number of

25 the substituents 1s not particularly limited as long as it is
a substitutable number, preferably 1 to 5, more preferably 1
to 3. When plural substituents are present, the respective
substituents may be the same or different.

[0039]

30 In the present specification, the “optionally substituted
hydroxy group” means, for example, a hydroxy group optionally
substituted by a substituent selected from
(1) a Ci-¢ alkyl group optionally having substituent (s);

(2) a Cz-¢ alkenyl group optionally having substituent (s);

35 (3) a Cs-g alkynyl group optionally having substituent (s);
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25 the substituents is net particularly limted ax long as it is
sustitutabl e nunber, preferahto 5, nore preferably I to 3. Wen

pl ural subatiytuents arepLes h [ofTon jfiyents may be
t he sane o?(t (}i fferent. ¥0039§anyi Sr&li?] t eia[;rr?aefsl;&ﬁﬁdvtslplh?gi fication,
t he" opt i onalubstsudbysnitt(gt ;hydr oxy group' means, for exanple, a hydroxy

group optionall ubst i tut y a,  sutxtitu elected from (1) a
o ky1 Bt oo o Coar iy Hag g 9hped | REHE L RS L R iy e
group optioral laycchayapgl subss i dpenid(adn)ly (3)viagCaubBtaklygnyl(sgr.oup
optionally having substituent(s)? (4) a 01..6 alkyl--carboni group
optional Py Waviengesab3tytUentoyByl L1y QrdaHRT L YAPGUpTEpt i onal |y

havi ng substiduents);(s(6) a 6--anjl g oup optionally having

sabstituent(e); (7) a aryl -carbonyl group optionally having

subst | t uent(®) ;2 (8)teackerércogcohpcopdioupl bpthanald ysuizatiingent (s) ;

Subst |  vent () 2 SREREYETYZ0ToF RE BT cQBnEe pRel 11 Lty OHSUBEE | tut ed

nmer capt o graoihF'tineans,(sfor exanple, a. nmercapto group optionally

substituted by a suhstituent selected from- alkyl CMI'ID optionally
hayi ng Sdbst?q théntldsP;:
[0040]

In the present specification, the “optionally substituted
mercapto group” means, for example, a mercapto group
optionally substituted by a substituent selected from

15 (1) a Ci-¢ alkyl group optionally having substituent (s);
(2) a Cz-¢ alkenyl group optionally having substituent (s);
(3) a Cz-¢ alkynyl group optionally having substituent (s);
(4) a Ci-g alkoxy group optionally having substituent(s);
(5) a Ci-¢ alkyl-carbonyl group optionally having

20 substituent(s);

(6) a Cs-g cycloalkyl group optionally having substituent (s);
(7) a Ce-10 aryl group optionally having substituent (s);

(8) a Cg-10 aryl-carbonyl group optionally having
substituent (s);

25 (9) a heterocyclic group optionally having substituent (s);
(10) a heterocyclyl-carbonyl group optionally having
substituent (s);
and the like.

[0041]

30 In the present specification, the “cyclic group” of the
“cyclic group optionally having substituent(s)” means, for
example, a Csg cycloalkyl group, a group derived from a fused
ring wherein a Csg cycloalkane and a benzene ring are condensed
(e.g., indanyl, 1,2,3,4-tetrahydronaphthyl), a Ceio aryl group,

35 an aromatic heterocyclic group, a non-aromatic heterocyclic
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al kenyi group optionally haying. substituent(s); (3) a . group
optionally having substituent(e); (4) a 6.1.6 aikon group optionally

havi ng substituent(s).; - a (81)m.; alkyl-carbonyl group
optionally%tﬁg}\%#ngtr §§esgg§F'tunt(s).; (6) a C3...% oycloa. Lkyi group

optionail y [Béyi2dg substituent(s): (3) a C t-at aryl group optionally

[ [ , t - bonyl| . tionally havin
subst 't uent] ¢ 23008} Ehhor GYGY51 PEOGR GURF UBts bhel 17 HlI TP S Lt aehe (s)”
subst i t genti(sS); cg_JBO);yalbamwc%nggy B bonyi 1 @rioup eptdondlilttient (s) ,
havi ng. subs it cent (a) and the like. /1] In the r.reent.

speci fi cat I9FOLRE Oifc tgPoapPShitrprt that the Groupyomaldnal Igroup
s SRS paTesne e el Ch R sl oy lgr o
are condensgegrementioned Substituent C Group. While the number of the
substituents is not particularly limited as long as it is a
substitutable number,  preferably 1 to 5, more preferably 1 to
10 3. When plural substituents are present, the respective
substituents may be the same or different.
[0043]

When the “cyclic group optionally having substituent(s)”

is a group derived from a fused ring wherein a Cs-g cycloalkane

15 and a benzene ring are condensed, which optionally has
substituent (s), examples of the substituent that the fused
ring group optionally has ihclude substituents selected from
the aforementioned Substituent C Group. The position of the
substituent is not particularly limited as long as it is a

20 substitutable position, and may be on the benzene ring moiety
or Csz-g cycloalkane moiety. While the number of the
substituents is not particularly limited as long as it is a
substitutable number, preferably 1 to 5, more preferably 1 to
3. When plural substituents are present, the respective

25 substituents may be the same or different.
[0044]

When the “cyclic group optionally having substituent(s)”
is a Ce-10 aryl group optionally having substituent(s), examples
of the substituent that the C¢.30 aryl group optionally has

30 include substituents selected from the aforementioned
Substituent B Group. While the number of the substituents is
not particularly limited as long as it is a substitutable
number, preferably 1 to 5, more preferably 1 to 3. When plural
substituents are present, the respective substituents may be

35 the same or different.
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g., indenyl, 1,2, 3, 4-tetrahydronaphthyl), a. CE,..10 aryl group, an
aromati c heterocyclic group, a non-aromat heterocycitc group or the

i ke [0042% WQST the '"-"cyclic group optionally having

substituent?s) is a C28,3 cycl oal kyl group optionally- having
substituent (s), BhexahptelcotlideysubstadtuentaltihathatviegCsubs®ituent (s)”
cyol oal ky roup _optional has inc)] ude substit.uen selected from

|, |
the af or oAt FBNBCRARAE | PUETORY G Bud r W 99 tie: 4R he

substituentspksifEEnPAES | CukanbVed o tiath as,ongG @t tha® &he aromatic
substitutabl e nunber, - preferably 1 to 5, nore preferably 18 3, Wen

plural subSeireueryAlafedppereripti¢ivel Fedpecting usishsubsiéntasnisy be
the sane o i e r i 4 ; . (A I :
optional | ygﬁg\éﬁtﬁgasg%g?i H}én?{%%am?%tlaon\gbglrjkﬁm(}g:rllt%&tf %o%rg%%f'usg -
ri ng- wher éhn auoycl ofil Kaaesdbsahdientenzenetr ipeg-t iand acdndansed.ed as
whi ch optiognally has substituent(s), exanples of t substituent_t hat
the fused ﬁf’ﬁa é?‘_oﬂ] bﬁt?oﬁ’é??g/lﬁ‘é%al?]rﬁ:l Substit .gyséll et eg more
fromthe abeementboped Sybsti tigant Gy @0uppstheupesit beB. petsthe, the
substituent is not particularly limted as lone as it. is a o)

substit uf aBEEPBESILVEOAUP ARG aYt Henan e Iserimsife 9 oL frsiastty:
orcycicalkq6@4%ﬁiety. Wil e the nunber of the substituents is not
particularly I'imted as long as it is a. suhntituteble nunber,
preferably 1 to Bhenptkepleferabl yrdumd oord; i e yplhavalngs whatdtivertrs (s)
are present, the resgect%%e %5 substiteenta may be the sane or

di f f erent . *F0848P7 3 LOMaPhEREhet CcYetic Grotp Fpti 1% Yaingy

substituenk(:pktiksecat©8; leGamplys &F Otipe Optd Kl dahthaHad the non-
substituant (s), exanples of the suhstituent that the C. 1-...3.0 aryl

group opfi 6AaIMPyiRaBeEFrPAEFLEEe SUDSR i Pricks 5l dered FTlome he

-aforeﬁenti%GBQt%EBéBkEUSQEeP5§§3?9??xﬁéégﬁéé§§ﬁgﬂﬁ¥%n§§ %4§%$ituent c

substdtuents 1s not particu ong as
subnti t ut eblreupunbiéni 1preferaptyed do the rubetprefeertabliy hott o 3.

When plural snbstituents, ar resent, the respective substituents na
he 88 t hePEimeCEladif GiBhEel 55 10Ng Ak Thet ' SHRI T dhaus mumber,

optional | yprhayiragigubstit B,Gnh&§é"%§éf@f'a@139nﬁtﬂ& et gmeey ¢liGagr oup
optional | y haying substituent(s), anpl es of. the substituent that
t he arortit SEP&tRetien6eyerecrgraapt optheonadsye dtiasve nenlirfel sifdsdtd tesntese

sel ected f o] Loped Substituent S G oup, Wile the
nunber of :tﬁgl SSEIE%US ugg sg%gﬁbt particularly- limted. as long S

i bi s a subdio#dfabl e nuabau:, preierably 1 to 5 nore preferably. 1
to 3, Wen plural substituanta are present, the |o respective
substituents nayIIBe%fb‘ﬁefgé% Br?gﬁfe&erhs, R0046) suPr Gtom or an

oxygen atom. R’ is a hydrogen atom or a Cig alkyl group.

25 X® is preferably NR*' or a sulfur atom, more preferably
NR®'. R® is preferably a Ci¢ alkyl group (e.g., methyl), more
preferably methyl.

[0048]
In the formula (CI), R*® is a carbamoyl group optionally

30 having substituent (s).

R is preferably a carbamoyl group opticnally having 1
or 2 substituents selected from
(1) a Ci-¢ alkyl group optionally having substituent (s),
(2) a Cy-¢ alkynyl group optionally having substituent (s),
35 (3) a Csz-g cycloalkyl group optionally having substituent (s),
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When the 'cyclic group optionally having substituent(s)” is a nch
-aromati c heterocycjin group optionally. haying substituent(s),

exanpl es of, ,th ubstj t ue at - +LS.aro LC: cli
group opti r%gll gyéﬁ'é% élrtc S%eo ?ﬁgﬁ?&%ﬁ?g’ Eé?égéeg&%%%% %@{?S}’, afid
af or enent i gheédaShbstrdueni i€ & oup,opthidrenlilhe hawiber subkttiheent (s) .
substi tuentﬁgizlﬁgant partichlarly limted as long as it is a

subst it ut ab nber, preferably | to 5, nore preferably | to 3. Wen

plural substituentscakecsRhESEMnt | Nef?r espesté ier stbstd thentsa isyndel
the same or: different, rOn4nl In the formula (Cl) Xc is

Fi Rci, a’sdicPup AesaneronanserygerienlormeIRIted f&dydr ogen at om or

aal kyl group. 25X | e | fur L O _
pr ef er abl yL{E) &% Rlcczﬁ i?g %%@%%%I %%f‘%/%lérozlupt e?’g. , naré?{e%il). ﬂo,n
nor e pef er ebboyanethiitbtef0648]lic group (elm theifeorimyla (Cl), Rc2 is a
car banoyl group_optionall .4.! having ,substituent(s). 1.2 is
unef er abl y §%E§P8§ﬁ99§’r@?§%p B%H%?'Pécﬁ }?fa?%a\nyﬁr' éL_substi t bents

sel ected. fxamorakkyhyarotRi OpyEonal | y1 havd Ngk saisdt g it(cHh i i JoEmi1)
group optionally haring substituant(s), cycloal kyl. gr oup optionally

havi ng sebspitigaat(y) having4} woCE, subls'D @isat yrous diva™ y havi ng
substi tuent (sl,e,and 5 e ycli i I i

substi tuent(s)(.%)[%ogfﬂ(6 )ilﬁyf &%‘?Ir% %%f%%%n}g%& itBS6 %\rﬂ .
preferably a caxhbaspyend group having one substituent selected from

1) a 4- to 12-nenbered referably 4- to 7-menbered) .n aronat i
ﬁle% erocyclic dPoup {%é‘.ﬁgf_",&gﬁ' b‘é?%a‘g’/¥¥lt%¥?lé?\yg$'o%y’r a‘?’fgﬁt@%@ Sptionally
tetrahydrot hi Wi@gyll, td- 30xi,dobeyr ghydr et hi opyranyl,

1, 1- di oxi dot et r ahydr ot hi o%ranyl ) optionally haying I _to 3 .
substituéent@)sél éctee@YFrOM KH) Areil AR kgi: of Rspty-onaR i e g heving

to 3 hydtoxy .grau ) al kyl - carbonyl group (e-g.,
acetyl) Opiil g%al%l @Wg@?ﬁgg%g%gégc%?gr oxy groups; 55 (2) a C. 3..8

cycl oal kyl @)rec ¢ e. glkytygkohpxyt)gopteonal | yphavyhg Hatin@ drydr oxy

groups; and (3) .a dii: alkyl group (e,g,, ethyl, propyl) having one
subst i tuents“éDeﬁ)téé:ﬂl@&tf FSﬁF‘%ed £2ch
(

a) a Ci-¢ alkylsulfonyl group (e.g., ethylsulfonyl)
20 optionally having 1 to 3 Ci-¢ alkoxy groups (e.g., methoxy),
and
(b) an amino group having one C;¢ alkyl-carbonyl group (e.g.,
acetyl) optionally having 1 to 3 hydroxy groups.
[0050]
25 In another embodiment, R®? is more preferably a carbamoyl
group having 1 or 2 substituents selected from
(1) a 4- to 1l2-membered (preferably 4- to 7-membered) non-
aromatic heterocyclic group (e.g., morpholinyl, piperidyl,
azepanyl) optionally having 1 to 3 substituents selected from
30 (a) a Ci-g alkyl group optionally having 1 to 3 hydroxy
groups,
(b) a Ci-¢ alkyl-carbonyl group (e.g., acetyl) optionally
having 1 to 3 hydroxy groups, and
(c) an oxo group;

35 (2) a Cs-g cycloalkyl group (e.g., cyclopropyl, cyclopentyl,
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(a) aal kyisulfonyi group (e.g., ethylsulfonyl) optionally having 1 to
3 C7"...6 al koxy groups (e, a,, nethcxy), and (b) an am no group

havi Firs - I [,): [ |
naving 1 83 RYGFEE) 67 BRRas LO0RT 351 Hhot ROPSMGRT bt = RS 8

nor e preferfably a carbanoyl group having | or 2 substituents sel ected
from d) a 4- to éz-nﬁnbered preferably 4- to 7-nerbered)
non-aromati ¢ Hét ePolYEFPEY gFblPP(e. g" morphol i nyl, pi peridyl,

asepanyi) optienakl v, hawipg1 1gteus saibst dirant s )selrGied 1ik0MaWid)y &
C..6 alkyl Q0= optfonallg h%yiﬁ% 1 ?% 3 hydegky éﬁghps, S?bf'a ai E °
al kyl - caf bonyPB §iveupxyedgoiracetyl) optionally having | to 3 hydroxy

groups, and ( n p; (2) a C3_,% cycloal kyl group (e.g.
cycl opropyl, é% I%pgﬁﬁgﬁggggy%fgﬁ%kyi) optionally. having | to 3

substituents gel)eat egahibogro@a) a hydroxy group, (p) aCl..6
al kyl croup (e.g., neth optionally having I. ta 53 hydroxy groups,
(c) a carbann%@g Grsaﬁ,ghéyngicgﬁﬂﬁng%u%:'(%Sh¥Pﬁé)ZEF’ kvnyl group
(e.g., ethynylj)sy and- to 12-kkhvaréd terdfermibered {prefhermayep- or
6- menbered.) Daromatic heterocyclic. group (e.g., thienyl); (3) a

C group ife. g. ArOMAYLC PROPYPCYFSOPrOopyrR baityd, Gsighutyl: sec- but) $I (

tert-butyl), -havi 0 bstjtuen el e fr a) .

aIkyIsquoAfp érggﬁ ?gkgg,a%§ﬁélé%l?bhy%%ﬁikﬁiégéﬁé%/fé%ﬁ%ﬁfgg%%)Q¥tyl’
C. 1..6 al koxpbgregups ste-gutyiret hexyyhut¢b) ledvany nmegroupsthayiarg: one
C1l.6 alkyl-carbon%l group (e.g., acetyl.) optionally haying 1 to 3
hydr oxy gr 6Gg§CtES) &A™ ani no group having 1 or 2 Cl-6 al kyl groups
(e.g., (a) a Ci-¢ alkylsulfonyl group (e.g., ethylsulfonyl)

15 optionally having 1 to 3 C;_¢ alkoxy groups (e.g., methoxy),
(b) an amino group having one Ci;-¢ alkyl-carbonyl group (e.g.,
acetyl) optionally having 1 to 3 hydroxy groups,

(c) an amino group having 1 or 2 C;¢ alkyl groups (e.g.,
methyl, ethyl) optionally having 1 to 3 hydroxy groups,

20 (d) a Cg-1p0 aryl group (e.g., phenyl) optionally having 1 to
3 Ci;-¢ alkylsulfonyl groups (e.g., methylsulfonyl),

(e} a 4- to 12-membered (preferably 4- to 7-membered) non-
aromatic heterocyclic group (e.g., pyrrolidinyl,
tetrahydrofuryl) optionally having 1 to 3 oxo groups,

25 (f) a 5- to 12-membered (preferably 5- or 6-membered)
aromatic heterocyclic group (e.g., furyl),

(g) a hydroxy group, and
(h) a Cj-¢ alkoxy group (e.g., methoxy):;
(4) a Cg-10 aryl group (e.g., phenyl) optionally having 1 to 3

30 halogen atoms (e.g., a fluorine atom, a chlorine atom);

(5) a 5- to 12-membered (preferably 5- or 6-membered) aromatic
heterocyclic group (e.g., pyridyl); and
(6) a Cy-¢ alkynyl group (e.g., 2-propynyl).
[0051]
35 In the formula (CI), R®® is a hydroxy group optionally
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met hyl , et hyl) optionally haying 1 to 3 hydroxy groups, 20(d) a
C6....10 aryl group (e.qg. phenyl) optionally having 1 to

3a|ky|sulf3gﬁ&n§ﬁglgﬁg§% fonyl), (e) a. 4- to 12-nenbered

(preferably ere non-aronmatic heterocyclic group (e.g.
pyrrolidinyle teR?%hydp@éﬁeyhblpphhooptiqni&u&rnplbganétenamﬁxcnmkbxy
(f) a 5- to |2-nmenbered égreferabl %é‘6 men- bared aromatic

het er ocycl PECGPouBCTe PHE-e¥ar i) 1%@) Q§Vdﬁﬁfvpgr8u§ raRGROKYY a

Cal koxy greupptEpofy) %ﬁb@%yily havifh) 2 @r)hlal%rg@rhp akemg- . (ehhenyl)
optionally having 1 to m hal ogen atons (e.g., a fluorine aton1 a

chl ori nes affénpyine(g%om) 5- to 12- nenber ed (preferably 5- or

5- nenbered%oggg tio heterocyclic group (e.q,, pyridyl),' and (6) a.
g5 al kynyl "group (e.g., 2-propynyl), [0051) in the fornula (Cl), Rc3
is a hydroxy grolp opti boahhya hayi nR“a ssbstdpelent .gRuAES dstionally
preferably an,o tio al | halfgenated Cl1_5 al kczy group, nore

pref er abl yP3VEng. S §Fk %§ groUp (e.g., ethoxy, i sopr opoxy)
optionally haylngﬁl gopge@@&ggg? at ons (e.g., a s fluorine atom).

[ 0052] In the fornmula (C )3F5 is a cyclic group optlonally
hayi nci sabsti téeﬁs(ls)ar}ﬁcsgli@mmtémbll)ly hev{ny aabytltgebmﬁs , or

ool 1 (B EURSLI L (e 0 [ AR i 10
C6., 10 aryl groupY esgmorphemglferanpht hyl) optionally having 1 to 3
SUbStltuentﬁ SS'EgﬁfanJf"Sroup (e.g., phenyl, naphthyl) optionally
having 1 to 3 substituents selected from
15 (a) a halogen atom (e.g., a fluorine atom, a chlorine atom),
(b) a Ci-¢ alkyl group (e.g., methyl, ethyl) optionally
having 1 to 3 halogen atoms (e.g., a fluorine atom), and
(c) a Ci-¢ alkoxy group (e.g., methoxy, isopropoxy); or
(2) a 5- or 6-membered monocyclic aromatic heterocyclic group
20 (e.g., pyridyl) optionally having 1 to 3 substituents selected
from
(a) a halogen atom (e.g., a fluorine atom),
(b) a Ci-¢ alkyl group (e.g., methyl), and
(c) a Ci-g alkoxy group (e.g., methoxy).
25 R® is more preferably
(1) phenyl optionally having 1 to 3 substituents selected from
(a) a halogen atom (e.g., a fluorine atom, a chlorine atom),
(b) a Ci-¢ alkyl group (e.g., methyl, ethyl) optionally
having 1 to 3 halogen atoms (e.g., a fluorine atom), and
30 (c) a Ci-¢ alkoxy group (e.g., methoxy, isopropoxy).
[0053]
In the formula (CI), R®® is a Cig alkyl group optionally
having substituent(s).
R°® is preferably a Ci-g alkyl group (e.g., methyl, ethyl).
35 [0054]
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(a) a halogen atom (e.g,, a fluorine atom a chlorine atom, (b) a
Cl _E, alkyl group (e.g., nethyl, ethyl) optionally having I. to 3

hal ogen. atons (€,0+p afBHrIQI'L ne-f or’@c)7 nd (&l 0

met hoxy, i sopt opogly e, % fC )t % n)z ?&% nonto(%ri/crgi)c}(a?lggen
aromat i ¢ héteroeycki €1-gr @llby.’EOg(@‘%@’ ’ pyrl dyl) optionally haying 1 to
33ubst|tuentssl:1etedf lo enaom(eg a fluorine
atom, (b) a. ClﬁS 9ﬁqﬂr gfgégﬁaﬁé/eaghyg 8ﬁ9l % and (c) a Cl"E

al koxy groupoGélq., methoxv). 25RcS is nore prefer any (1) phenyl
optionally. hayin to 3 substituents selected from a) a hal ogen

atom (e.9.., a ffgﬁﬁﬁﬁébéﬁoﬁi)e%lw RFHEP oML cqmPriad 456 )alikdlude the

group (e. gfo,llgg,tlhygl coﬁhgﬁhasoptl onally haying 1 to 3 hal ogen atons
(e.g., a fluorine atom, (c) a d.,5 alkoxy group (e.g.,

met hoxy, i SopPreposy ) CIf@OSB] In the formla (Cl),is aal kyl group

opona Ly, g subectryen (e o et Sh e sty T
hydrogen atonisavkidr egereahori'otisaaChdrbgahkytogresp ®cf 4 Skyl roup

preferably a @ydr o%en atom [0055 Preferabl e specific exanple .
of conpdtind&¢ chider tﬁes%ﬁ%m%@nmrmsvg%mdp(r@ﬁemahw X
the formul ag( ﬁhyl & rcompound. 18; ., NRcl wherein Rci is a hydrogen

atomor a Cl-6 al kyI group met hyl’), a sul fur atom or an oxygen atom
(pref erabl R X'i9 @ NPRDamed Bmslpnephybpally having 1 or 2 substituents

selected from
(1) a Ci-g alkyl group optionally having substituent (s),
15 (2) a Cz-g alkynyl group optionally having substituent (s),
(4
(5

R® is an optionally halogenated Cj-¢ alkoxy group;

)
)

(3) a Cz-g cycloalkyl group optionally having substituent(s),
) a Ce-10 aryl group optionally having substituent(s), and
)

a heterocyclic group optionally having substituent (s);

20 R® is
(1) a Ce-10 aryl group optionally having substituent(s), or
(2) a heterocyclic group optionally having substituent (s);
R°® is a Cig alkyl group; and
R® is a hydrogen atom;
25 or a salt thereof.
[0056]
Compound (CI-2)
In the formula (CI), a compound wherein
X® is NR®!, a sulfur atom or an oxygen atom (preferably NR®! or
30 a sulfur atom);
R® is a hydrogen atom or a Ci-¢ alkyl group (e.g., methyl)
(preferably a Ciy-¢ alkyl group (e.g., methyl)):
R* is a carbamoyl group having one substituent selected from
(1) a 4- to 12-membered (preferably 4- to 7-membered) non-

35 aromatic heterocyclic group (e.g., piperidyl,
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RS is a caPbanoyi group optionally having L or 2 subst.jtusnts
selected from (1) a Ci s6 alkyl group optlonally having subsaent(s),

2) a C2..6 alkynyl group ionally having substituent(s), [3) a
513. . cycl eéﬁ?ﬁa%gv%ﬁéyag{‘ﬁ’ ha?gérog¥?ﬁ%tl§h?%\f%rl@ﬁt (1s), (4) a C. .10
aryl group egitdoaral-by yhavt ngosybsty 1 peht 1-s)ioaitbt e rahsieicatyiclderanyl)
group cotionallsubstitue '5); optionally, hal ogenated C s6 al koxy
group; |C ePtionaldy) haviegl iotar §I S'yrdbt pt T orma ISFIRay it

substituent[s, c, (2h18y/NeLBEQSYO Lok OUP 0P Rnal Iy hay
substi tuent(s)(;a)(:lassélskyl 5r ogp;an a.ohygjf%gen lalgggm . 25 orﬂgosxgit

t hereof. s [00%8®ups, and
(b) a Ci-g alkyl-carbonyl group (e.g., acetyl) opticnally
having 1 to 3 hydroxy groups;
(2) a Cz-g cycloalkyl group (e.g., cyclohexyl) optionally having
1 to 3 hydroxy groups; and
10 (3) a Ci-¢ alkyl group (e.g., ethyl, propyl) having one
substituent selected from
(a) a Ci-g alkylsulfonyl group (e.g., ethylsulfonyl)
optionally having 1 to 3 Ci-¢ alkoxy groups (e.g., methoxy),
and
15 (b) an amino group having one C;-¢ alkyl-carbonyl group (e.g.,
acetyl) optionally having 1 to 3 hydroxy groups;
R® is a Cig alkoxy group (e.g., ethoxy, isopropoxy) optionally
having 1 to 3 halogen atoms (e.g., a fluorine atom);
R® is
20 (1) a Ce-10 aryl group (e.g., phenyl, naphthyl) optionally
having 1 to 3 substituents selected from
(a) a halogen atom (e.g., a fluorine atom, a chlorine atom),
(b) a Ci-¢ alkyl group (e.g., methyl, ethyl) optionally
having 1 to 3 halogen atoms (e.g., a fluorine atom), and
25 (c) a Ci-g alkoxy group (e.g., methoxy, isopropoxy); or
(2) a 5- or 6-membered monocyclic aromatic heterocyclic group
(e.g., pyridyl) optionally having 1 to 3 substituents selected
from
(a) a halogen atom (e.g., a fluorine atom),
30 (b) a Ci-¢ alkyl group (e.g., methyl), and
(c) a Ci-¢ alkoxy group (e.g., methoxy):;
R is a Ci-¢ alkyl group (e.g., methyl, ethyl); and
R is a hydrogen atom;
or a salt thereof.

35 [0057]
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Compound (Cl 2) In the formula (Cl), a conpound wherein Xc is NRc-1"
a sul fur atomor an oxygen atom (preferably wur atom; a hydroge a

ClL 6 aIkyI %QUB ﬁg ngihyl) [preferably a C 1..4.alkyl grce.qg.,
nmet hyl )); carba VF group havi ng one substituent selected from 4-
to 12- nenbered (pheteeabbymdiat oCTr mesrbeyrgeurnbnme rariomat i

het erocycl i ¢ group(e e _4&.etrahydropyranyi,
tetrahydro§h|g§yw nywhgg PBX$dOP§tW§% fgthiopyranyl

1, 1- di oxi datetirahy dretRieRyr %E}}éhb HE%H?aiLlé!r havings i t@rd s selected
sukstituenta selected from(a) a Cl- kyl group optlonally havi ng |

to 3 hydfoxXwoBgroups, and (D) a Cal kyl - car bonyl group (e ,g., acetyl)

opti onal |y, haui ng 1t 92_mﬁ&§9%8éy§%£§f’§’fa%l(>ﬁ) %dem%%@e‘%d%

(e.qg., cyclo exyl) optiona avi droxy groups

(3) a O.. aGoakkyk geoupo(:gzcglc etbyp , @rg)p,vm)oﬂpimhglydne rsuhestiidyignt
sel ected fron1

opt ] onal |y HAVEHYLL CBTSOCH Ee BRRGRY brotipd T LR R R from
is(h) an am nqagraup,haxing: QheuL. éptl@nﬂi(},yl hBARPNY It YrowMydroxy

10 groups,

(b) a Ci-¢ alkyl-carbonyl group (e.g., acetyl) optionally
having 1 to 3 hydroxy groups, and
(c) an oxo group;

(2) a Csz-g cycloalkyl group (e.g., cyclopropyl, cyclopentyl,

15 cyclohexyl) optionally having 1 to 3 substituents selected
from

(a) a hydroxy group,
(b) a Ci-¢ alkyl group (e.g., methyl) optionally having 1
to 3 hydroxy groups,

20 (c) a carbamoyl group,

(d) a cyano group,

(e) a Cz.¢ alkynyl group (e.g., ethynyl), and

(f) a 5= to 1l2-membered (preferably 5- or 6-membered)
aromatic heterocyclic group (e.g., thienyl);

25 (3) a Ci;-¢ alkyl group (e.g., ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl) having one substituent
selected from

(2a) a Ci-¢ alkylsulfonyl group (e.g., ethylsulfonyl)
optionally having 1 to 3 Ci-¢ alkoxy groups (e.g., methoxy),

30 (b) an amino group having one C;_¢ alkyl-carbonyl group (e.g.,

acetyl) optionally having 1 to 3 hydroxy groups,

(c) an amino group having 1 or 2 Ci;-¢ alkyl groups (e.g.,
methyl, ethyl) optionally having 1 tc 3 hydroxy groups,

(d) a Cg-10 aryl group (e.g., phenyl) optionally having 1 to

35 3 Ci-¢ alkylsulfonyl groups (e.g., methylsulfonyl),
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acetyl) optipnally having 1 to 3 hydroxy groups; Rc.3is a d..6
ai koxy group (e.g., ethoxy, isopropoxy) optionally having 1 to 3

hal ogen at ons . Q. a.flugr] ; ' 5. X ryl
gr oug (e.g., p(%gn%l 4 ngﬁhggybgﬁgg%ﬁgg)né?f)% raavll??@(ﬁl_? 1{30092 msea%gse%]‘l)%ﬁexrfosn
sel ected. fromrcaptachakegencatom(ergup & fduordnerdtiamnyd chl orine
atom), (b) a | k ro .,.methyl, ethyl) optiopally having 1

£0°3 hal ogen Secranuaegory®) PapriRetlib ey tit DR 270 B Sy
group (e.g., nmethexy- kSOPLOREXMEreQr (pfieBaldty 0F- Grimeheiatkred)

monocyclic aromatic heterocyclic group (e.g., pyridyl) optionally
havi ng 15to 3aggAstilcubatsreeivesiediteam (a)J9a hHalogen atom (e.g., a

fluorine atom, -6 | u e.q,, nethyl), and a 01. 4:
al koxy groupn%g?ég?h%@f%%%y??BE%G ?égapcé-Eﬁ al kyl éréup (e.qg.

met hyl, et hyl)¢h)ardC:Rcalkbsyaghydpogengat angtlosxy) sal t ther eof, _
LooeT] | QorPUS LCTS) I nthe Tormil e Q)02 segThound wherein NG,
(1) a 4- tozhzgmmbered (Breferabkyudrife7a es efh1MOhe A QRRLI C
het erocyclic group (e.g., norpholinvi, piperld\, azepanyi) optionally
having Lot ol SuBSt HOuGABeSEPEetedPFRERFAPLY o VL . 6 BARYAT St Gupmatic
SPELBn?LéZéP%##Q%B%P8%§P?$G¥dqg%g'9r899§dy1£P)aﬁdcn.’E; ai kyi cnyl
(6) a Cz-g alkynyl group (e.g., 2-propynyl):;
R® is a Ci-¢ alkoxy group (e.g., ethoxy, isopropoxy) optionally
having 1 to 3 halogen atoms (e.g., a fluorine atom);
15 R® is
(1) a Cg-10 aryl group (e.g., phenyl, naphthyl) optionally
having 1 to 3 substituents selected from
(2) a halogen atom (e.g., a fluorine atom, a chlorine atom),
(b) a Ci-g alkyl group (e.g., methyl, ethyl) optionally
20 having 1 to 3 halogen atoms (e.g., a fluorine atom), and
(c) a Ci-¢ alkoxy group (e.g., methoxy, iéopropoxy); or
(2) a 5- or 6-membered monocyclic aromatic heterocyclic group
(e.g., pyridyl) optionally having 1 to 3 substituents selected
from
25 (2a) a halogen atom (e.g., a fluorine atom),
(b) a Ci-¢ alkyl group (e.g., methyl), and
(c) a Ci-¢ alkoxy group (e.g., methoxy)
(preferably
(1) phenyl optionally having 1 to 3 substituents selected from
30 (a) a halogen atom (e.g., a fluorine atom, a chlorine atom),
(b) a Ci-¢ alkyl group (e.g., methyl, ethyl) optionally
having 1 to 3 halogen atoms (e.g., a fluorine atom), and
(c) a Ci-¢ alkoxy group (e.g., methoxy, isopropoxy)):
R°® is a Ci alkyl group (e.g., methyl, ethyl); and

35 R is a hydrogen atom;
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havi ngt o 3 hydroxy groups, and (c) an oxo group; a C _e cycl oal kyl
group (e.g., cyclopropyl, c oval( .xyl) optionally hayto 3

substituertts sggﬁgtgﬂ £%8§1(a) a hydroxy group, (h-a Clalk.yi group
(e.qg., nDnally avi ng T°t6 3 hydr oxy groups, 20a carbanoyi group, a

cyano groun0058¢2 6 a i kynyl !groupethyntyand (f) a. 5- to
12-nmellber ref r?g g or 6-menb,fl-) aromatic heterocyclic group
(e-g., 25 ¢ group (e g, ethyl, propyl, isopropyl, but

| sobusec- but-yhh leleBt--(bUEthrbﬁMéﬂﬁlpﬂe— subgty dﬁtﬁﬂﬁa&e&ﬂﬁ@%ﬂ@é‘ﬂﬂiﬂn 4-
(a) a Cl-6yisul fonyi opt 1 onal havgﬁg 4nto 3 C_G
Vi

Al kO gﬁgwéé-lemgthygeflh@%yﬁ 'zbz %nt%hfh@@?ﬁm ng~linydro-1i-
oneal - car I avl n (0] I oxX
e 9EQUDoLE1 8y 4 AEELYL Lo 0BL o0 Ay, havi ng ydr oxy

groups, éro aving 1 or croups nethyl, ethyl)
optlonally6—hamWﬂg5} tof3unyppkyngl pups[1l- (h&drquﬁcetykaMpqpxnmn 4-

ot hyl sl 1 Bpt PR By IS LB BN ERRErD) (hrerGraer g g1
- -t heYe@yx&@rloqsqaatcu pyRetenecycth er@k QP4 £ or
10 3-ethoxy-6-ethyl-5-(4-fluorophenyl)-N-[1-
(hydroxyacetyl)piperidin-4-yl]-1l-methyl-4-oxo-4, 5-dihydro-1H-
pyrrolo[3,2-c]pyridine-2-carboxamide;
or a salt thereof.

[0059]

15 Examples of the salt in compound (CI) include metal salts,

ammonium salts, salts with organic base, salts with inorganic

acid, salts with organic acid, salts with basic or acidic

amino acid and the like. Preferable examples of the metal salt

include alkali metal salts such as sodium salt, potassium salt

20 and the like; alkaline earth metal salts such as calcium salt,

magnesium salt, barium salt and the like; an aluminum salt and

the like. Preferable examples of the salt with organic base
include salts with trimethylamine, triethylamine, pyridine,
picoline, 2,6-lutidine, ethanolamine, diethanolamine,

25 triethanolamine, cyclohexylamine, dicyclohexylamine, N,N’-
dibenzylethylenediamine and the like. Preferable examples of

the salt with inorganic acid include salts with hydrochloric

acid, hydrobromic acid, nitric acid, sulfuric acid, phosphoric

acid and the like. Preferable examples of the salt with

30 organic acid include salts with formic acid, acetic acid,

trifluoroacetic acid, phthalic acid, fumaric acid, oxalic acid,

tartaric acid, maleic acid, citric acid, succinic acid, malic

acid, methanesulfonic acid, benzenesulfonic acid, p-

toluenesulfonic acid and the like. Preferable examples of the

35 salt with basic amino acid include salts with arginine, lysine,
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tetradonally havina 1 to ,3 oxo groups, to 12-menbered (preferablyor
6- menbereo) aromatic heterocyclic group (e.g.,-yl), (g) a hvdroxy

group, and .a.C._. 6 _al .Qup ! X 4 -10 ar ar
(e.g" phenyﬁc!?lgc& i gnaﬁldggﬁévgaggi 3 gggﬁﬁgf%%%%l%t%%n?qé%.(D,Laa%l‘e E24P
fl uori ne atvamh adihliar izmenat enjif i(6)udeS5satlios 12+ e ndresaadd e Szcid,

or 6- nenber e aranmati ¢ heter clic group (e.g., pyridyl); and a
C2...6 al kyHAGrsuf e g %?%rgbgﬁyl ); Cl-6 al koxy group (e.g.,

- ethoxy, isopropoxy) toplseonal byahaviagt 0c31hqal 9gesralvns {£.49.15a
fluorine atonm); .11rilS (1) a C6., aryl group (e, g., phenyl, naph
hyl) opt forfidfeaiddieng BOTt 8x3nBlMstitien CaBtaicbd s om A)dim

v O s fl ' t Chl.qcLj t b ; . gr
(o8 ot byt Gt TseEanal Ty haat nor ™ot ol ok Bgen A s (& S
aflu..... sudie aat akaldndchet@d) sal@i. 6eabkpxyodiwups{ et g"poted hokyn salt
[ ; 5- - d i r tic
et or obye] 145 GG Pt PoRa T Lo URSELt HBAES. Lot Bot o FTGM (3315
hal ogen at ofadr®g.um &alfl wer.n, anat @Ak, 1{R}, Aakhondhkyda Ot (€)ca, Gnbd

al koxy group (e.g.., nethoxy) |y ) phenyl optionally having i to 3
c. ubst i tilert s él SCTEP ULy SRS @a%aélﬁalfﬁgéhl%@h QECEP, SXFNWbe$ nehereof

atom a ChlfHéfUaénégﬂbs with inorganic acids such as hydrochloric acid,
hydrobromic acid, nitric acid, sulfuric acid, phosphoric acid
and the like, or salts with organic acids such as acetic acid,
phthalic acid, fumaric acid, oxalic acid, tartaric acid,

15 maleic acid, citric acid, succinic acid, methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid and the like.
[0060]

The production method of the compound of the present
invention is described in the following.

20 In each of the following production methods, when
alkylation reaction, amidation reaction (condensation
reaction), esterification reaction, reduction reaction,
reductive amination reaction, amination reaction, halogenation
reaction, oxidation reaction and the like are performed, these

25 reactions are performed according to methods known per se.
Examples of such methods include the methods described in
Organic Functional Group Preparations, 2nd edition, Academic
Press, Inc. (1989), Comprehensive Organic Transformations, VCH
Publishers Inc. (1989) and the like, and the like.

30 [0061]

In thé following reaction, the starting compound or the
intermediate may be in the form of a salt. Examples of the
salt include those similar to the aforementioned salt of
compound (CI).

35 The obtained compound in each step may be used in the
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(b) a CL..6 alkyl group (a, g. nmethyl, ethyl.) optionally having 1 to
3 hal ogen. atons (e"g" a. flucrdne aton), and (c) a Cal koxy group

(e, g., net i r i - -1 ethyl);
and P.c7 isf?)(a%%y’oélr gﬁg’%ﬂ?gggﬁbn?ﬁ?g{g% t&%hagsf Z%QJLL%%&J%OU%E t}?é
(Cl-4) 6 -atehyd step, (4r- Mhwobephenya)ed NEXmy brlox yacettyi:dn mpispardadi n -
ayi] -1 -nmethyl,.-A -ox0 -3 -(2,2,2 -trifluoropethoxy) -4,5 -dihydro
alM- PYrr glcé‘]o%/:?l?g" EPhdr F8PK§“%‘?%£HB%%%%@%- B - gerﬂﬁra-téo-r( freans

-f1 uor ephanyidh =N kkcr{/Rydroxyaceby| ) @i $afithton Vidhrdmat®Why 3tc.) .
-(1 -mat hyl et hczy) -4 -cke-bihybro -1M- pyrreic[3,2 -c]pvridine

2- car boxani5€28r io 3 -ethoxy -6 -ethyl -5 -(4 -fluorophanyi) -N -[I

- (hydrcayacet yl )pi = ¥l = \VA IREY - - -

hydr e- 1Hpyrrol e[ ?SIBZQ %]EgyP ?d}:ﬁé 3%‘5%?(%%%%%@&%%&3% g t“hheerneo h.e

[ 00591 15Bxdmpitésgofotmbeusdl hasnaceapoumdyf @y, ianctarde et area ts; a

amoni um sal t salts with or ic.pase, salts with inorganic acib,
salts wit h%é’rd:{f&"é(, 9E8MPs 2w £h ﬁgéfﬁp%?n%ti%i%r%ﬁ%l%i%g%ﬂ I3 Key
Preferabl e @canphepept itiBecrehakt 5@l nd nehaldes il kady Wt sdSd into
such. as sodiumsalt, phtassiamsalt 20 and the like; alkaline earth

metal sdPt $T§EEN IASVRE ci B SHIRY Lithgris iRt nobarcum sal neandsehe
I'ike; an a!a%‘%‘e-rm&mesg'!eragﬂﬁgnt heplik jeg{ﬁg[]gl?‘k SN tﬁ?;qgﬁeinse%.t

wi th organic base inciade salts with frixef mne, trie amne,
pyri di ne, pPiheclbirmgec2ién- kotli depeetethamol am nesr thetdhnciamdeg itS a

tri et hanol ani na, cl ehexyl am n di cycl ohezyl ande N ,

di benzyj et %‘ﬁtg‘r?éjd?‘%lwﬁepﬁﬁds?he?i’ic k%}.‘glﬁ?%? er @bt '€ 1S B RSHE il ¢
wi th inorganicecaciidel Bebugde, i8abtgami & hshybreeid eried aclidion, John
hybrobrom o _,acid, nitric acid, sulfuric acid, phosphoric. acid and
the 1iké® Prlefdr 8bCeSeranbles- of 18R8) salt with crbanic acid. include

saltSwth form g, aghdesaget L aﬁnﬁnoiéfééé@%?%#&fqn%ldﬂ%% irfocrmyl

acid, fumaric acid, oxalic acid, tartaric aci el c acid,
aci d, succigmiceraciadCisabkiléyactdrbory hagresud f oni @ -aclkoxy-carbonyl group,
benzehesul fao%i c _aci,d eneaul f.oni.c acid and the |ike.

- tel
Pr ef er abl e SeXSHGI & gf:gflﬁé a( a%é(aﬁr% YW EASEO N §EOHBi dSiAck ude
salts wﬁthh@hﬁ@lcbfbbﬁgl), a Cq-14 aralkyloxy-carbonyl group (e.g.,

20 benzyloxycarbonyl, 9-fluorenylmethoxycarbonyl), a trityl group,
a phthaloyl group, an N,N-dimethylaminomethylene group, a
substituted silyl group (e.g., trimethylsilyl, triethylsilyl,
dimethylphenylsilyl, tert-butyldimethylsilyl, tert-
butyldiethylsilyl), a C;¢ alkenyl group (e.g., l-allyl) and the

25 like. These groups are optionally substituted by 1 to 3
substituents selected from a halogen atom, a Ci¢ alkoxy group
and a nitro group.

Examples of the carboxy-protecting group include a Ci_¢
alkyl group, a Cy-11 aralkyl group (e.g., benzyl), a phenyl

30 group, a trityl group, a substituted silyl group (e.g.,
trimethylsilyl, triethylsilyl, dimethylphenylsilyl, tert-
butyldimethylsilyl, tert-butyldiethylsilyl), a C, alkenyl
group (e.g., l-allyl) and the like.

Examples of the hydroxy-protecting group include a Cj¢

35 alkyl group, a phenyl group, a trityl group, a Ci.1g aralkyl
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ornithine and the like, and oreferable exanples of the salt with
acidic amno acid incl ude salts with aspartic acid, gi utarric acid and

the Iike. Cf t hese eut|v accept abl e salt

preferable = Zxa emﬁ% aco é%ﬁﬁ&%u%f%%? adi Gt Fun¥%|83§Ponyl

group, exampbes,t bebemioync@mlq;; norgani arsakys sstichoegl afkahp netaql,

salts (e.g,, sodium salt, potaSS|un1saIt etc.), alkaline earth

met al sal tg’e@éyécar}a%ﬁhmas%ﬂ W@Q%Eélntyénarpﬁé’ | k& amoni um

salt etc. 7t€@gah9d%§ur§n§;PW k@ssxﬁo&él%u@cefdl%(itlgqn@'rogbo%% g.,
exanpl es thereof " nc.tuaesa.itss with inorganic acids such as

hydr ochl &r télmetbylhyhybbrbm@;tlax‘,lﬁllyﬂn,t rdmea;éuydphgnml@mlwlacut@rt—

phosphori Cgﬁ%gggﬁﬁgtwfsl 0L 533 gﬂlehch aci,ds. Sucﬁkenglld

acetic aci st T uReErT & act I5i7¢ é’m d, % afttari
25 mal ei ¢ aebtpi ¢ceagid, 1sa13:ryn) Camtlthe rﬂaIH‘eaWES‘hbfsengcoﬁpsdare
nenzenesul fon¢ ac nes- .fonic acid and the |ike. 0060

The producPPGﬁoﬁé%ﬂBng?SFhE %ﬂﬁ%&hﬁ Gt %tﬁ¥q§HH§F§HF§oﬁe#§ Eir68d 2
in the fol hawdpan bpogach ef (thecfold.awng Prad: aaki-a) webipdsnaMien;tro

ti oh reaction, reaction) , esterificat jation reaction.

(condensat 9oAUPF educt i on reaction, reductive andnation reaction,

am nation r%ﬁgg on, hal ogenati on reacti on, oxidation reaction and t he
like are peg these 25. reactions are perforned aocordi.ng to

nmet hods known peThsesoExamebeSnd)icstm‘dl iretdAudia tthemmet hodsh are used
descri bed i,n gag E Functional G oup Preparations, Zgggge?di tion,,
Acaderi ¢ Pr8sé! e11p1989) TeTohprehenst Ve AR T Yors, -

Publ i sh, (1989) apdafpeecki ke, cRat i heohd Ko {QORJd dche Rl oWt not, 1-

reac:ting conpeund or the internediace may be in the form of a salt.
Exanpl ess oPrehRensal t Zrnebpdect hosersimitar aleatind afnst dentliidived sal t

of conmpound (Q) g, The, 0Bt 8k el COIPOUNG | 1}, CAGNL HRRHIAY Ridised 10
diisopropyl ether, diphenyl ether, tetrahydrofuran, 1,4-
dioxane, 1,2-dimethoxyethane and the like.

Examples of the “esters” include ethyl acetate, methyl

20 acetate, tert-butyl acetate and the like.

Examples of the “hydrocarbons” include benzene, toluene,
xylene, cyclohexane, hexane, pentane and the like.

Examples of the “amides” include N,N-dimethylformamide,
N,N-dimethylacetamide, hexamethylphosphoric triamide and the

25 like.

Examples of the “halogenated hydrocarbons” include
dichloromethane, chloroform, carbon tetrachloride, 1,2-
dichloroethane, tetrachloroethylene, chlorobenzene and the
like.

30 Examples of the “nitriles” include acetonitrile,
propionitrile and the like.

Examples of the “ketones” include acetone, 2-butanone and
the like.

Examples of the “organic acids” include formic acid,

35 acetic acid, propionic acid, trifluoroacetic acid,
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formof the reaction m xture or ss a. chude product for the next

step, or may be isolated fromthe reaction m xture according to a
convention q par at ns such as
reerystall?ﬂzagg&lggg ﬁiFI% ?%ngﬁ%héo ‘ﬁgé?aphy etc.). s [00621

In each of the aEaum;:meatoﬁnelder‘emmﬁlﬁc ashiere "he rstlardtsl pgy rdeiindQuiR, 6-
has an. an1n%égroup a.carboxyl. group or a hydroxy group as a

sphst i t uentt 1t A%5P6r eGEERGL GFOUP Genea? at 155 used in. peptide (Ohenmistry
and the |ike mayrhembNtEodecedei 0@ 200 ddese [gnolRs 4By theMuNg 4N
protecting grou g as necessary. after the reaction, the objéctive.
conpound’ caRchbéhebtakfied. The protection and dernetectlon are

per f ormed q%% glne to a net hodknown per se, for exanple, the nethod
descri bed. é otective Groups in Organic Synthesis, 3rd edition,
John is '-4lley a&ndpSang, (Chg céﬂQQQ)produced [Bdrndxampﬁétfxtcordlng to
am no- prot up include a_fornvi 6 al kyl - car bonyl
qro iﬁﬁ0331985F58n$Me§?8ﬁpCA Benz %EhQNﬁPa¥P%9us T4 56|
-cerbonyl gMeY¥poGecd; - benzylcarbonyl) a C3.7_14 aral kyl oxy-car bonyl
group (e.g., b) benzyloxyc bonyl . -fIuerenylrethoxycarbonyl) a
trityl gfoup, a phRIRars §Ibu9anahe P¥¢@Qﬁ¢dﬂbﬁuSﬂh]ﬁﬂﬁﬁﬂ%MQQWPOUDd

group, a s tict uted up

triethylsi IL{?? Ig tt%t R;P!rﬁ g?gr I ‘—flll()g ?h ulg(%‘g%/ne# hy sicibﬁa,lned

t ert but yl dlcetlpyplisidl YTYI)awERh- En: amikenyl groep (e. g., | -allyli and
the cs Iik O}E?se groups are optionally substitetee. by 1 to 3
sugstltuettg Fected froma hal ogen atom a C. 1..E: al koxy group
and. a nitro groupco,Rre® Exanpl es of thﬁ%ﬁprboxy -protecting groyp
i ncl ude a alkyl)< oup, aaral kyl group (e bencyl), a phenykcq?
group, a trityl/g oqﬁ a. suestltug d%si\y! group (e.qg., R7
trlnethylsﬁ e it ylﬁhenyl—srlyl .-Rcf)ut:yl—ebmi-hd o eFt
-hutyl dieth a. C2-6 alken croup (e.g., 1 aIIylé nd it he
l'ike. Exanﬂ¥es’pf he hydroxy -pr&&ctN ng® grocp include a 3% a kyp
group, a phenykesgrouch a trityl qrou lxaCJaralkyl group (e ,g

benzyl), a fornyl group, a 01-6ilcarbonyi group, a benzovi ar05

C7_10 a, -carbopyly group (e, q., benzylgafbonyld, a 2t.etrahycrog¢nany|
group, a. 2- tetrahydrofuranyl group, a. substituted silyi group
(eq.,, teim&OAlsilyi, triethylsilyl, dinmethvlphenylsilyl, tert-

butyl dli et et hy, I 0 roup,Ce

These grougé&gig o§t|§ﬁ% Al %béﬁﬁl é % % 8? fo §g§L5¥%£% r#foup’ Simd
sel ected framea kahbges atenasaabkyhegrahpva C.1 6 al kozy group and a
nitro group.

R®® is preferably ethyl.
[0067]

20 The reaction from compound (CIII) to compound (CII) can
be carried out by subjecting compound (CIII) to hydrolysis in
the presence of an acid or a base, in a solvent that does not
adversely influence the reaction.

Particularly, when R®® is benzyl, the reaction can also

25 be carried out by subjecting compound (CIII) to a catalytic
hydrogenation reaction in a solvent that does not adversely
influence the reaction.

Examples of the acid include hydrochloric acid, sulfuric
acid and the like.

30 Examples of the base include sodium hydroxide, potassium
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[ 0063] Thei ndi cat ede newhich. are used in the follow na reactions are
explained in the foll ow ng, Exanples of the " al cohol s' incl ude

met hanol , o and the |iKke.

Exanpl es O?‘&'&%B&!}.dt Iﬁel%HlEﬁlgl f&%d&gi %uﬁﬁr}/ I(]gl sopropyl ether,

di phenvl ether, feer ahydnefafanhe dedm@rrer kias’b d:ldTEiehCDDSﬁ@t Hat eyeand-d1he, 1

i ke, nples of the_ "esters"” clude et hyl acetate, th 20 acet at e,
tet-bnty2 §8e12z9t8 &ndpfﬁéeFFégY % {&ﬂ%ﬁ'pl%esr g]f nl%ﬁeo)g yHBEA oS!
i ncl ude bechQQ)toluene, Xyi ene, cycl ohexane, dexana, pentane and the
i ke, Exanples of the_'am des" include N, N dinethvlformam de,

acet aal dé, hexan@?‘ﬁ?‘?ﬂ}ﬁés@ﬁew% ¢7 bk ani desethd AheNe et aiwarip! es of
t heat ed hy n C Iﬁﬁﬂ% of

tetrachl orfﬂg%}%%gg ﬁf)hr g%tggg#gh ?Ilétgirlg l'oro yh:le]éngel J1oro nzene -
like, palEﬁdemesruthehéumnirhwdEBm mncimmﬁnumxﬂwhmdhwﬂétsupported
nromonitrile_and_ the | s of t ' ket ones" incl ude
acet one, z%Fgﬁ&XStgﬂdcﬁﬁBOPr kléar%n%@eg 2 Srgami vt &N A eI Ydé he
formc ajt,liaeet iang agkd)ipReopbnic acid, trifluoroacatic acid,

met hanesul fonic ncid and the [|ike. Exanpl es of the "aromatic am nes'

i nclude Ipyri di nelhg emogninefi hecapatabest to be usegdrplasnegfalihe.0.01

"sul f oxi des’, 1'%%&“d§rgEg§5B¥b §UbEpxLdg $.n@nd the {ike. Jéxg%ﬂpound
(CITII).

’

Examples of the hydrogen source include hydrogen,
cyclohexene, hydrazine, ammonium formate and the like.

15 Examples of the solvent that does not adversely influence
the reaction include ethers, alcohols, hydrocarbons, ketones,
nitriles, amides, esters, organic acids, water and the like,
and alcohols, ethers and water are particularly preferable.
These solvents may be used in a mixture of two or more kinds

20 thereof in an appropriate ratio.

The reaction temperature is geﬁerally 0 to 100°C,
preferably 20 to 60°C.

The reaction time is generally 0.5 to 100 hr, preferably
1l to 48 hr.

25 [0068]

The reaction from compound (CII) to compound (CI) can be
carried out by condensing compound (CII) with an amine
compound corresponding to R®® using a condensing agent in a
solvent that does not adversely influence the reaction. Where

30 necessary, a base such as a tertiary amine and the like may be
added.

Examples of the condensing agent include carbodiimides
(e.g., dicyclohexylcarbodiimide (DCCD), water-soluble
carbodiimide (WSCD)), phosphates (e.g., diethyl

35 cyanophosphonate, diethyl chlorophosphonate,
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Compound (Cl) can be produced, for exanple, according to the
follow ng [ Method CA] or a nethod anal ogoue thereto, [Method CA]

conpound. (G kneads phSs BhOuE et DY, SUIAELId] e%%@%r!gr.((cg LI) to

hydr ol ysi s, n condehsi ng the compoun with an
;am ne. [ 0b65kotCayzdl- ROVWEEr Ay rol iRutcphbabhoRebRbs' (C111) (C11)
15 [ 00661 eaein. Pnis a d. | 0 or .a C4..fl other

symbol s ar }é}gﬁg%gg?i:ﬂ%n}aoi%%%‘ée. kﬁy@ér’ef%e_r ﬂaﬁfa&eﬁvlo.trlﬁéﬁgﬂ ~Ydthe
reaction fNom moppoungt ££hd 41y 10r &ONMPE Uk {fGlior g2 e agar riradugut chy
subj ecting conpound (CIl1) to hydrolysis in the presence of an acid

or at baseStPA¥E™sof VRATY ¢HER HOES! rot ARSI GlARUdREED he
reaction. carbonyf&iiﬁf&'&ﬁig’aff@e{hé 'lrilieé %I?ﬁzﬁ%CDt he d easty %r}.ecan

al so be carried out by subjecting conpoun to a catal ytic
hydr ogenat pentienteidbn ppedesabient that Coes not adversely influence

t he reaction. Exanpl e f the acid include hydrochkoric acid,
sul furic acid angh?h%m??ﬁg.oéx%h%laéglrbq Ci%ereosé)é@qlﬁeé (fe Ssodiume used
hydr oxi de, ipogassihley hyes oxd deol ) thidima fdroxi de anchotihe Jdke mo1 of

The amount of the acid or base to be used is generally i to 20 rel.,
pref er ab? yCe™Peu28 fofl) pet | nol of compound inv-rm

The amount of the condensing agent to be used is
generally 1 to 10 mol, preferably 1 to 2 mol, per 1 mol of
compound (CII).

Examples of the solvent that does not adversely influence

15 the reaction include ethers, hydrocarbons, ketones, nitriles,
amides, esters and the like, and ethers and amides are
particularly preferable. These solvents may be used in a
mixture of two or more kinds thereof in an appropriate ratio.

The reaction temperature is generally 0 to 100°C,

20 preferably 20 to 60°C.

The reaction time is generally 0.5 to 100 hr, preferably
1 to 48 hr.

The amine corresponding to R*? may be commercially
available product, or can be produced from the corresponding

25 starting compound according to a method known per se.
[0069]

Compound (CIII) can be produced, for example, according
to the following [Method CB] or a method analogous thereto.
[Method CB]

30 [0070]
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Exanpl es of the catal yst used for the catal ytic hydrogenation
reaction include Raney-nickel) platinum oxide; ,um rut heni um
rhodiumor iridium which is supported on activated caf,ken,, e

cal cium carbomate or the likgy and tHéxdkere The gobunt of the

cat al yst 0, REZ cop®tf, pr efceer abl yo,05205 to( , 5 1ogc?c npgp d (CliL).
Exanpl es of . |t he hydrogen sofirce i ncl ude ﬁﬁdrogen, .T'0hexene, _
hydr azi ne, Fahsfcri um f or net€ “andot he | i ke, RCS |l es of the

sol vent that ddes not adverseHy influence the reactilon include

et hers, al cohd¥) hydrocarbonsyi)ket ones, nitrdies, mpwes, esters,
organic acids, water and the |like, and al cohols, ethers and water are
particularly preferable. These solvents nay be used in a m xture of
two or nore kinds trée gt° i n an appropri at®@zR4ti o. The reaction SOR*®
tenperature is ggn a) to 100C, pref%yaﬁ 20 to 60')0, o 3
reaction time i My 0,5 to 100N iy preferably i to &
[ 0068] Tlie. reage i f rom conmpoundt.gsegapgour (Cry cam be 4
condensi ng conpoung (8I ) with an am ne/,conpound correspondi ngcd 0 Ra2
usi ng a condensi ng agent in solvent that does not adversely influence
the reaction_ Wer€Cd) necessary, a bas@&Vsuch as a tertiary anfile and
the |ike mayche added. Exanpl es, of the ccndensing agent

i ncl ude carhodiim des (e , gdi eyol ohexyl earbodiim e DOCD),

wat er sol uhéecaribed driisde (€a1i8EDpyouphosphdtes Ce.qgalkgilethylp, and
cyanophosc ate, diethyl chlor osphonate, vyl phosphoryi BOP
reagents (gf%gl.e, fMIUbBEeLﬁzSFFi Sioﬁg?%ﬁ}%‘gx ‘?Y:‘% ol i di nophosphoni um

hexaf | uosophosphakempPyB) BY) +h8- (= azabenzolp | 820l0¥ eyEclude a halogen

N, N, WWretranet hyl uroni um hexar | uor ophosphate (HAM
atom, a Ci;-¢ alkylsulfonyloxy group optionally having 1 to 3

halogen atoms (e.g., methylsulfonyloxy, ethylsulfonyloxy,
trifluoromethylsulfonyloxy), a Ce-10 arylsulfonyloxy group
optionally substituted by 1 to 3 Ci;¢ alkyl groups (e.qg.,

10 benzenesulfonyloxy, 4-toluenesulfonyloxy), a methylmercapto
group, a methanesulfonyl group and the like, and a halogen
atom is particularly preferable.

[0072]

The conversion of the hydroxy group of compound (CVIII)

15 to the leaving group Q% can be carried out using a
halogenating reagent in a solvent that does not adversely
influence the reaction or without solvent, in the presence of
a base, as necessary.

Examples of the halogenating reagent include thionyl

20 chloride, phosphoryl chloride, phosphorus pentachloride,
phosphorus tribromide and the like.

The amount of the halogenating reagent to be used is
generally 1 to 20 mol, preferably 2 to 10 mol, per 1 mol of
compound (CVIII).

25 Examples of the base include triethylamine,

diisopropylethylamine, pyridine, 4-dimethylaminopyridine and
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5 et hoxy-i - et hoxycarbonyl -1, 2- di nydr oqui nol | ne (PEW,

carronyl eiim dazole and the like, and WSCD and NATO are particularly
preferabl e, 1ixe The amount of the amine corresponding to Rc2 to be
used is generaﬁﬁy 1 to 10 nol, preferably. to 2 per | nol of conpound
(aty. Th&hanmeuntnof of hehe dnatensi ngeagend tic benssed 1iys 1 to 20

generally | to 10 I -eferab 1to 2 nmol, per J. nol of conpound
(CJl), Exaﬁlﬁﬁéspﬁfaggﬁabggl %e{ﬁ’ Jr%aﬁ‘o 0ot “}Eﬁv . éﬂmpioﬁﬂdue( & ltihe
reaction incl UdeEﬁbﬁﬁ!Lés By df Re as bpRsnt ketanese Niddt 1RSe ra®1 LSH8NSience
and the like, and ethers and am des are icularly praferable. These

sol vent e® may*ebé&casedonniaciyde of thaws orhyRNacaitns t dcediolisn amides,
appr opri at @ k@ LCoFReLhEActkon LRIPYANYE hanB8N8EaLLY. 28018 400 oneq

za pre-- 20 to e reaction time s ene r, reritl
to 4B hr. solventgnmagmnheedoinespomethmgpitictRe 2atd ov dvel cemer ciratiky

compound aCEaratAP €5 BERSCRBRL kWL S8 'LO08Y" Lveompound |
el or a et Eéﬁd3%2?’égéﬁii?ﬁiﬁ’%ﬁ%f%%h%%%fmJ D TEGEROS
COR2R' OHX" PrEXprRbyE- 2ZAotd 13019c1) Nkr. AA (CV:H) ((Ali)(CM
pCZik"PDQRlZl?"Thgﬁieac£i$ﬁ't£ﬁéeis’éenerally'GFS to 100 hr, preferably
1 to 48 hr.
[0073]
Alternatively, the conversion of the hydroxy group of
15 compound (CVIII) to the leaving group Q' can be carried out
using a sulfonylating reagent in a solvent that does not
adversely influence the reaction or without solvent, in the
presence of a base, as necessary.

Examples of the sulfonylating reagent include

20 trifluoromethanesulfonic anhydride, methanesulfonyl halides
optionally having 1 to 3 halogen atoms, benzenesulfonyl
halides optionally having 1 to 3 C;—¢ alkyl groups, and the like.

The amount of the sulfonylating reagent to be used is

generally 1 to 2 mol, preferably 1 to 1.5 mol, per 1 mol of
25 compound (CVIII).

Examples of the base include triethylamine,
diisopropylethylamine, pyridine, 4-dimethylaminopyridine and
the like.

The amount of the base to be used is generally 2 to 5 mol,
30 preferably 2 to 3 mol, per 1 mol of compound (CVIII).

Examples of the solvent that does not adversely influence
the reaction include ethers, hydrocarbons, alcohols, amides,
esters and the like, and ethers and amides are particularly
preferable. Two or more kinds of the above-mentioned solvents

35 may mixed in an appropriate ratio and used.
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t--7,"""-) Rekr.<' N.CORceNt4-'\>0 AH (CV) npica Rut Xe-- P,c2, 1
; Ca; L: wherein c/*. is a |leaving group, Rc? is a C3.. alkyl

group, and ot her a ef i.ned above. . _-Ennpl Qf, the
| eavi ng group foFﬁé:nggggE%{;ﬁd\g&%g Ei tougen “at (%%nearaéllaze, 1% e’ Too E’
al kyi sul f opykawyagiioup optéottal |y having 1 to 3 hal ogen atons (eg.

met nyi sul f onyl ox et hyl sul fonyl cay" trifluarcethyl sulf | oxy), @&
CE, ...n aryi sal f%ﬂ?a ﬁ%‘:’é?%{ﬁpt i %aﬁ%ﬁrfﬁgﬁ ﬁ[ﬁlé-‘é’ &Q%I d %)r@éz?rably
al kyl . groupsol@sbepzehesul f ohyl oxy, atol uehesul fonyl oxy), a

met hyl mer capt o gr pup, a. nethanesul fonyl group and the like, and a
hal ogen at 6fi’4Ipartinlarly peferable, 100721 The conversion of the

hydrczy group OfTEQnﬁggegigé e thed&ayi pgsorno ﬂﬁuédﬁpo£n%aqcﬁﬁ can be

carried out using a ogenating reagent in a. solvent that dcea not
adver eel v cafirdedceuthénre actvemt orhat tdmrs rsdl \seinersien vt Hevfjinesercehe
of a base’r%%c@§8%§sgﬁythe presence of a base, as necessary.

The amount of compound (Cl) to be used is generally 1 to

10 20 mol, preferably 1 to 10 mol, per 1 mol of compound (CVII).

Examples of the base include sodium hydride, sodium
methoxide, sodium ethoxide, sodium carbonate, sodium hydrogen
carbonate, sodium hydroxide, triethylamine,
diisopropylethylamine, pyridine, 4-dimethylaminopyridine and

15 the like.

The amount of the base to be used is generally 2 to 20
mol, preferably 2 to 15 mol, per 1 mol of compound (CVII).

Examples of the solvent that does not adversely influence
the reaction include ethers, hydrocarbons, alcohols, amides,

20 esters and the like, and ethers and amides are particularly
preferable. These solvents may be used in a mixture of two or
more kinds thereof in an appropriate ratio.

The reaction temperature is generally 0 to 100°C,
preferably 20 to 90°C.

25 The reaction time is generally 0.5 to 100 hr, preferably
1 to 48 hr.

Compound (Cl) can be synthesized according to a method
known per se, or can be directly used commercially available
product.

30 [0075]

The reaction from compound (CVI) to compound (CV) can be
carried out by reacting compound (CVI) with a base in a
solvent that does not adversely influence the reaction.

Examples of the base include sodium methoxide, sodium

35 ethoxide, sodium hydroxide, triethylamine and the like.
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Exanpl m of the hal ogenati ng reagent include thionyl so cnicride,
phesphoryl. chloride, phosphorus pentachloride, phosphorus tribrom de

and the |iKke. anpu 0 i.ng.__r t to.be
used i s general F{/lel a{nongb ggl 1,%%?% %?g%$$%qf%a&l&@wﬁeﬁ%%%rﬁﬂly rrzgltoof5 miod:,
conpound 25Exdepkesyof thel3base, imet ulend icef hydrgrdume), (CVI) .

dl i sopropyl et hyl am ne, pyridjne, 4 -dinethylam nopyridlne and the

li ke. The gﬁﬁ{?ﬁftegfo%h{eh%%%l‘f%mbet tedfpc]ies3 §&tre PEVEY SE o 19§ Luence
Ma f preferabl ye2ct®ohOiABludpesther &I h@ir nd. 06Mhb)s, amides,
Exanpl es of the solvent that does not adversely influence .,,.. the
reaction®i REFGHE 8PHeFse hylfocarBonshent culblBidaf des restterslady

the like. . ;lwe.QLpADr e KiNds. of,t %ﬁ%%v%:r‘.m’acglte' aned SOLYEOLE MY o1 vent s

m xed in an appropriate ratio and used. reaction. Is
pr ef er abl ymagamiked ouotawi dhputpsddventatio and usedlhe reaction

tenperature, is gnerall ,0to 1.302,. lo preferabhly 20 to 139’&:,
The reaction ti rrg PsTHRREr 8T {EPET 1 a9 0t hed et evad v AP 48 ht .

rnfl-i-c Lykeferhp3yAbberpabbhyel y, the conversion of the. hydroxy
"stoup of 25 con&ound (Ovill.) to the |l eaving group Qoe carried out
n

usi ng alfsul f ccnyigt FAGCEeagehi™e nla sotsently thdt tdodd hétr adveafselaply
influence theregaction or without solent, in the presence of a base,

as necessary. Exanples of the suifonylating reagent include 20
trifluoromet haneSohhponnd adhydcanesl setihangetd fromny|dihaidtldessrom compound

optionally. ing.l.to. 3. hal ogen atons, benzen i fonyl halides
optionally (ﬁ%}fﬁg%ﬁpgug Eﬁ‘?i‘?‘gﬁoﬁl % ICCEJ‘P%%C? m)t'he li ke. The
amount of tllee7snl fonyl ating reagent to be used is generally 1 to 2

nol, preferably 1 to 1,5 nol, per 1 nol of xi conmpound ((7,JI11),
Exanpl ed®of the BASeTPAEFLER fFeethyTemine, (@ )dsopropHety| Efihe,can be

pyridine, éa%éﬁgﬁtBﬁkaﬂy“98¥5£9£89c8ﬂﬁoﬁﬁﬁ lé¢$hwith a halide, sulfate,
sulfonate or the like, which corresponds to the “substituent”
of the “optionally substituted hydroxy group” for R®®, in the
presence of a base, in a solvent that does not adversely
20 influence the reaction. The hydroxy group of compound (CV) is
converted to R® by the reaction.

The above-mentioned halide, sulfate, sulfonate or the
like may be commercially available product, or can be produced
from the corresponding starting material compound according to

25 a method known per se.

The amount of the above-mentioned halide, sulfate,
sulfonate or the like to be used is generally 1 to 3 mol,
preferably 1 to 2 mol, per 1 mol of compound (CV).

Examples of the base include sodium methoxide, sodium

30 ethoxide, cesium carbonate, sodium carbonate, potassium
carbonate, sodium hydrogen carbonate, sodium hydroxide,
triethylamine, diisopropylethylamine, pyridine, 4-
dimethylaminopyridine, 1,8-diazabicyclo[5.4.0]undec-7-ene
(DBU) and the like.

35 The amount of the base to be used is generally 2 to 5 mol,
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The amount of the base to be used is generally. 2 to. 5 not,
preferably 2 to 3 bol" per I bol. of conpound (cyan), Exanpl es

of the sol %%@'fe!: Bly 2'0@%0@%0? C;?#ei B{ndl“fd %’6‘&1 SR f(egglion

i ncl ude ethers ydr ocar sters and the liKke,
and et hers and aﬁxdmsla$eopatmec&ﬁkﬂdqﬂ.ﬁﬂeﬁemabbenotdevemseﬂwe1hmnﬁ&nce

f h b d. t d i at
aiio and degd eact 0T SENED G ARG | € 1GRRENar Forepes,

to 100C, Onlieﬁ:ﬁiﬂ_ablyalﬁlcﬂ@sﬁoé}stgf@ 4redciHeOn ithdTe ainsl general, | Yimi des1@8d
hr, prefer to 48 hr, The reaction of conpound (CVII) with

conpound5f5§ 88??|@HeoE%rF%F%@%%ﬁXmﬁﬁeﬁ%%¥ﬂGbesTH@tOﬁdW@FéekyndS of the
i nfluence e n e,
thevE ﬁ@ﬁt?@ne& séf@eﬂ@%%ﬂfed’i 1rp%|§z| fp%%ﬁg).ecﬁg% Or)rég'll,o and

The amount of compound (Cl) to be used 1I's gener
pr ef er abl yugeto 10 mol, per 1 nol. of conpound. ( Exanples of the

base, include so un1h i de, sodi unm net. hoxi de, _sodi um et hoxi de,
sodi um car bonat e, §oﬁ?%ﬁ#lﬂ9d¥?ﬁﬁﬁF?§HWﬁnﬁﬁegeQﬁﬁﬁﬁiﬁ Ohyr@r Xi0de;

triethyl embrererabdiyi soptopybet hyl am ne, pyridine, :
4di met hyl ami . nop r|d|ne and 15 the |ike. The annunt of the base to be

used i si@eneral | Y€ FB20BI QR of BRably TeReFas shil-> pér 100wkt opreferably
conpound (€VLE) 48 hr. Exanpl es of the sol vent that does not

adversely influence the reaction include ethers, hydrocarbons,

al cohol s, 4APdads, ,zo esters and the |ike, and ethers and ami des are

partlcularly pr r The e sol vents sed in.
two or nore Ki ndgﬁghggéecg 1o Ea]ﬁo%p%%% c{myq'fgs g_' ‘ﬁ?g‘prpélélgt ?ﬁlﬁ? cen
t enper at ur eei sagehedabhy Bytfeé&mhmﬁlcomﬁﬁﬁﬂﬁ)/CIV) witihe o eeqtiden

time is enerally. 0.5 to 100 hr, preferab 1 to 48 hr.
Compound® g@F?ng‘&naBéds?ﬁtIlﬁ%’é?’%%dc%’%%ﬂ%ﬁrﬁg“t% t® Het hoth Khowil Rt sdat

or can be dbkg hytusede£08TRr £hal hanayvaidable I rpduct.

Specifically, compound (CIV) is reacted with a halide,
boronic acid or borate corresponding to R®, a copper compound
(e.g., copper powder, copper(I) iodide, copper(I) chloride,

20 copper oxide, copper (II) acetate and the like) and a base
(e.g., potassium carbonate, potassium phosphate, triethylamine,
pyridine).

Alternatively, compound (CIV) is reacted with a halide
corresponding to R®®, a palladium compound (e.g.,

25 tris(dibenzylideneacetone)dipalladium(0), palladium(II)
acetate), a ligand (e.g., 9,9-dimethyl-4,5-
bis(diphenylphosphino)xanthene) and a base (e.g., cesium
carbonate, sodium t-butoxide).

The amount of the halide, boronic acid or borate

30 corresponding to R®® to be used is generally 1 to 5 mol,
preferably 1 to 3 mol, per 1 mol of compound (CIV).

The amount of the copper compound to be used is generally
0.01 to 1 mol, preferably 0.1 to 0.5 mol, per 1 mol of
compound (CIV).

35 The amount of the palladium compound to be used is
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[ 0075] The react don from conpound (CVI) to cc, pc(CV) can be carried
out by reacting conpound. (ON,gq) with a base in a solvent that does

not advers i que ce.t e eac i on ncl ude,
sodi um net oeél gllgo i §%1 as eth fd%re%ﬁ% h%/g‘j'r gjetgi Rfam fel

and the |i ke, compound Tbevannunt of t he base to be used is ganerally

2 to 5 nol, preferabl mai . of conmpound (CVI).
Exanpl es of the 26Fvé uFﬁandBE§ %bgan%dW%rgﬁﬂ%ﬁ?@ﬁ#iﬁ%ﬁﬂ?#%ﬁ#y 0.01 to

reaction inclde 9&@%@rab"ﬂ¥d00§aﬁgoﬁ'35 Rbcohol s, g dess ci%rﬁﬁéﬁﬁ{é

the like, and ethers and anides are particularly preferable
more ki nds of tﬁéea@@@éntnﬁﬁttbﬁeUaS©IW@hb% wesd M xegbrigranly 1 to 5 mol,

appropri at I d-u d on tenbbra i's
geaeral ly %r%%% %Bg§ ,%gref@P%blyeJ g %&3 3Rﬂ?ﬁpé é?gloh time is
generally 0,5 toEk@8phes. oﬁaeherablyeﬂttﬂhﬁﬁ dwes not adsaamhonn ({Muence
con alno b obtaln%d di.re fron1coqggohn (OVI1) without_ isolation

i

of conmpoundECIIPF, lﬁﬁo?éfiﬂg?hﬁthﬁéit ¥ PG ROPo OB - tagnides,

conpoond ( GENe)-scandbenear kied QHa @Vhéfé%mgar&f)&@&%( V\%}&fﬁﬁy
hallde sul fate, sulfonate or the |ike, which corresponds to t

' subst i tl@emref@ﬂfabﬂé ' Opt P o@almqr%d@gtds Lttfedlhwm-gm&pom sRd¥ents
in the preﬁﬁgpgu% Ra§$h bﬁ §P§9L¥gn£a{hgt ges Dot adveneel y. 20

i nfluence t reacti on oXYy group of co ound (QV) is

converted to Re- 3‘h|éyrtehetli©ﬁCtlaﬁperature id f@e@@@@rmtﬂ&np@b%al i de,
sulfate, sulfonate_or the |like may be commercially avail abl e product

or can be ﬁF@éﬁé@@ Nr891Fﬁe9QB?feopond|ng starting material conpound

according to 24 aheetbadtkBaWAifEri§€gencrally IMes WU of - t he ahoy
-npntioned halide, sulfate, sulfonatbgor f%e i ke to be uséaly% “bly

general Ij 1 t'® 38bbi. preferably 1 to 2 nol, per | nol of. compound
(V). oexanpl es of the base include sodlun1nethozide, sodi um

et hoxi de, cesium carbonate, sodi um carbonate, potassium carbonate,

sodi um hydrogenTh&rhaﬂade,,bsmdhﬂn]ahy@r@xiﬂﬁraﬁéi@ﬂfﬁééﬁ&ﬂ&ang to R®

di i sopropyl et hyl am ne, ine, 4 - dinethylam nocyridine,
- di azabi cy&1Fe] 4QSFWﬁ5§§gh$Y-éﬁél%ﬁkgﬁaﬂﬁo het | Re. C@Wﬁ?%ﬂﬁﬁﬁﬁuQﬁd from
t he base tQh@ec%&Q@sb%naﬁﬂér@kEYtEHg5m§Pér1al compound according to a

20 method known per se.

Compound (CVIII) can be synthesized according to a method
known per se (e.g., the method described in Journal of Organic
Chemistry, vol. 46, pages 3040-3048, 1981).

[0079]

25 Compound (CIII) can also be produced, for example,
according to the following [Method CC] or a method analogous
thereto.

[Method CC]
[0080]
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ably 2 to 3 mat, per 1 not of conpound (CV), Exanpl es of the
sol vent that does not adversely influence the reaction include
et hers, hybrocarbona, ohols, ketones, nitriles, des, esters and t he

like, and eth ers,mgnddesR&nqxh@hones are parti cu Qbh¥gprefe§@ CEQQQ
or nore k|n%§g8? yeyment i oned solventslnﬁi mmed in aﬁlffg
appropri at e.& o—and—Useé TR i on te e s gengealy
preferably 30 no 90C, 14The Ir:eact.ion time |5Fgenerally 0,5 t@maoo
hr, preferabI¥RT to 48 hr. Fﬁb??l The teafron1c nd (CIV) t

conpound (C ¥ can be carr©&d out by reacting conpgund ( C13i @3””
with a halide, 15 boronic acid or borate correspondi ng to .le, in a
sol vent that does not adversely influence the reaction.

Speci fically, conpound (ClV) is reacted mnthcaﬁﬁﬁllde bor oni o actoRrer

borate correspondng.t 0 Rq&;(g copper cg %é g, copper_p er,
capper (i) iodide, coppe c"'corlde pp OXIde codb 717
acetate and the I’K@ a base "(ep@iy tassFUﬁTEﬁTbong;

pot assi um phosphat e, et hvi am ne, pyrldlne) Al ternativel ©

conpound. (cav) is rea@?ed with a hallderébrrespondlng to RC a
palladlun1conpound ce o ri s(d, benzylidesgacet (= e)dlpalladlqﬂBO)
pall iu I aligand (e,g,, 9,9-dimathyl-4,5-

bi s(di phen Ipho phlno)xanthene) and a basecesi um carbonate, sodi um

t- bUt OXi deivheFEhe effunt of cihebDreni graixessHd derdisedniss1generals s
pref er nol offggggsag%gea amount of nnecopner conpound. to he ued

5 [0082]

The reaction from compound (CX) to compound (CIX) can be
carried out using a malonic acid monoester corresponding to R®°
and a condensing agent, or using an acid halide corresponding
to R®® such as ethyl (chloroformyl)acetate and the like, in a

10 solvent that does not influence the reaction, in the presence
of a base, as necessary.

Examples of the condensing agent include those
exemplified in [Method CA].

The amount of the condensing agent to be used is

15 generally 1 to 10 mol, preferably 1 to 2 mol, per 1 mol of
compound (CX).

The. amount of the malonic acid monoester corresponding to
R*®® to be used is generally 1 to 10 mol, preferably 1 to 2 mol
per 1 mol of compound (CX).

20 The amount of the acid halide corresponding to R®® to be
used is generally 1 to 10 mol, preferably 1 to 2 mol, per 1
mol of compound (CX).

Examples of the base include triethylamine,
diisopropylethylamine, pyridine, 4-dimethylaminopyridine and

25 the like.

The amount of the base to be used is generally 1 to 10
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0,1to 0.5 =, pernmol 1V), The anount of theadi um conpound to be
used is generally 0.01 to I rrei, preferably 0.1 to US nol, per 1

gencral |y 0201 P8oF SBP1Vpref Br ANM9 0,41 ot OV i CHEE X oot -

conpounb (CI V) "E'Bt@m@ﬂ@unbfothéhgobaé&ttﬂué)@ d@e@iﬂo% gefﬁﬁn@rldé ltHoO S
nol, preferably 1 to 3_nol, E 1 nol of conpound (ClV).
Exanpl es offSEH& 1681 vEARLUFRAECHBES, NaY IRevATRElS idfidfshceSifes and the

reaction inghuyde h y C , c@o& nd
the liKke, g%édéet ﬁggs%gﬁgrgmgﬁgs&g%gél%a?% cul ar J\Iscy gﬁ} y?fe?&tﬁ%ﬁ o

or nore Kimdsnrofret kéndbové- hbat dloned-sohvermted mayl wanted niay amixed in an

appropri at tiQ and used, hb reaction tenperature is
general ly %ptp(;%ofﬁd &e p?gf‘grﬁﬁfiyuﬁﬁdto 90C. The reaction tinme is

generally 0.5 toTh@OrbBectphef eeablya28rd 19 g@né}cralﬂﬁfb?% 100°c, The
hal i de, boronic acid or borate corresponding to Rt5 may be

commer ci al PFed¢airball & pPodlct., or can be produced fromthe

correspondi ng st ak ki i onpo
known. per. SP. £ an%&n%foluﬁhm%cgly#@ecgﬁ e synt%esl?)eogglfgg |enrgably

to a. mvhddtlmd\&nhper se (e g., the nethod described in Journal of
Organi ¢ Chem STIyty o vol

Conpound (CI11) can a %8%5 g?ggﬁ%%ggg?g?rg‘;(%%%%égo 00734%&?0”“?-‘6&38

fcliow nd [deirkedi€C] yorvaimebhedpanahegpusr Ehernet oorddeiddd QG the

[0080] RC%S??Q:ﬁg#dlng starting material compound according to a method
known per se.

15 The acid halide corresponding to R®® may be commercially
available product, or can be produced from the corresponding
starting material compound according to a method known per se.
[0083]

The reaction from compound (CIX) to compound (CVIIIa-2)

20 can be carried out by reacting compound (CIX) with a base in a
solvent that does not influence the reaction.

Examples of the base include sodium methoxide, sodium
ethoxide, cesium carbonate, sodium carbonate, sodium hydroxide,
1,8-diazabicyclo[5.4.0]undec-7-ene (DBU) and the like.

25 The amount of the base to be used is generally 1 to 5 mol,
preferably 1 to 3 mol, per 1 mol of compound (CIX).

Examples of the solvent that does not adversely influence
the reaction include ethers, hydrocarbons, alcohols, ketones,
nitriles, amides, esters and the like, and ethers, alcohols

30 and amides are particularly preferable. Two or more kinds of
the above-mentioned solvents may mixed in an appropriate ratio
and used.

The reaction temperature is generally 0 to 100°C,
preferably 20 to 90°C.

35 The reaction time is generally 0.5 to 100 hr, preferably
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1 to 48 hr.
[00841]

The reaction from compound (CVIIIa-2) to compound
(CVIIIa) can be carried out by reacting compound (CVIIIa-2)
with an oxidant in a solvent that does not influence the
reaction.

Examples of the oxidant include ceric ammonium nitrate
(CAN), 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ),
bromine and the like.

The amount of the oxidant to be used is generally 1 to 5
mol, preferably 1 to 3 mol, per 1 mol of compound (CVIIIa-2).

Examples of the solvent that does not adversely influence
the reaction include ethers, hydrocarbons, alcohols, ketones,
nitriles, amides, esters and the like, and hydrocarbons,
nitriles and amides are particularly preferable. Two or more
kinds of the above-mentioned solvents may mixed in an
appropriate ratio and used.

The reaction temperature is generally 0 to 120°C,
preferably 20 to 100°C.

The reaction time is generally 0.5 to 100 hr, preferably
1 to 48 hr.

[0085]

The reaction from compound (CVIIIa) to compound (CVIIa)
can be carried out according to the reaction from compound
(CVIII) to compound (CVII) shown in [Method CB].

The reaction from compound (CVIIa) to compound (CVa) can
be carried out according to the reaction from compound (CVII)
to compound (CV) shown in [Method CR].

The reaction from compound (CVa) to compound (CIII) can
be carried out according to the reaction from compound (CV) to
compound (CIV) shown in [Method CB].

[0086]

Compound (CX) can be synthesized according to a method

known per se (e.g., the method described in Journal of Organic

Chemistry, vol. 59, pages 5328-5335, 1994) and the like.
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Rf:s- RCS (Cm) nnoll ,uuij wherein R- ib aal kyl. group, and ot her
synbol s are es defined above, The reaction from conpound.

(jax...) t

ncnoest er

qo%%qgound (G X.) can be carried out using a naionic acid
corresponding to Ecs.' and a condensi ng agent, or using an

acid halide correspondihdg (COIR) sueh assetiylpedharaf oriod E.ageiat e
and the like, I ,agn%ssolvent. t hat does not influence thb reaction,
a

in the pre§é&rce

ase® aBlhetesgatYetimdt b2 i heshdemslagpus

agent incl udethese exenplified. in [Method. CR). The anmount of the
condensi ng agent to be used is is generally 1. to 10 nol, preferably.

1to 2 mai,[Msé&hod Bl of conpound. (CX), The, anount or the
mal oni ¢ ar%%og%goboter correspondinn to to be oseb is generally |I. to
10 nol, preferably I to 2 nol. , per | nol of. conpound (OX)

The anount of the acid halide corresponding to Rc9 to be usedriss

generally 1 to9H0 nod, preferabl

(CM.

RY bRES of the KnelogRfé tri et hyl
di i bopropyl et hyl em ne.—pyr+di ne, #-(Liinmet hylamnepyti
the |ike, TeaRoumt: of the bas®*t® b® used is generrik

‘to 2 mol, per | nol x6f{ conpound

nol. preferably' I. to 2 nol, per 1 nol of conmpounP (C. XI.
Exampl es of theweahvent that dogsvinpt influence the rea @ygn i ncl ude
et hers, hydrocarbons, ani des, esters and the |.ikend ethers and
am des are particubg®y preferable. Two Sogre nore kinds of the

. B ) . . .
above-nentloned.\\olvenh&_nm% nlxed?ln? n appropriate ratio and

usee. .

preferably 0

10

15

25

generally 0 to 100C,

0"; 7. .5
RS S @ RO N0
RCS
(CIV-2) (od]])]
[0089]

wherein each symbol is as defined above.
[0090]

The reaction from compound (CVIII-2) to compound (CVII-2)
can be carried out according to the reaction from compound
(CVIII) to compound (CVII) shown in [Method CB].

The reaction from compound (CVII-2) to compound (CV-2)
can be carried out according to the reaction from compound
(CVII) to compound (CV) shown in [Method CB].

The reaction from compound (CV-2) to compound (CIV-2) can
be carried out according to the reaction from compound (CV) to
compound (CIV) shown in [Method CB].

[0091]

The reaction from compound (CIV-2) to compound (CIII) can
be carried out by reacting compound (CIV-2) with compound (C2)
in a solvent that does not influence the reaction, in the
presence of an acid, as necessary.

The amount of compound (C2) to be used is generally 1 to

30 mol, preferably 1 to 20 mol, per 1 mol of compound (CIV-2).
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The reaction tine is generally 0.5 to 100 hr, preferably ro 1 to 43
hr. The mai oni c acid rrehoeet er corresponding to Rc may be
commercially ava | abl u an be rod C d from. t ha ,
correspondi ng st F‘?F‘Rg gra?g &&f’ hpchird: efjc?sélm_m
per se. 15Fketaei dcmalldelemﬁb%@@@ﬂwgaém Fg‘nd Y h&ecommercial l'y
avai | abl e product, or can be produced from the correspondi n

starting. materiaRecBRPBURACACHBE df R tled & ratifol insimmeper lse 1 tO 40
[ 00831 ion.fr
-2) 20 canmoble ggggﬁnéggggtg tgrgg]cltﬁfgn O%%rieq}%% ép(%%&qﬂ%d & se |n

a solvent that dégsmpéesi nfl tlbﬂced*hent eacti cﬂnes not ad®earydles ioffluence
t he base |n | ude sedium ne de SOdi U oxi de, c m_car honat e,
sodi um car bglna eeac 8Puﬁ{1ﬁ§7888x? Bery, gy Qa‘iaa%? %“f ﬁ‘@]%ng(&tonfes'
-ene (01:4@3)xrandst hemitke, estersThed armpaintief, tahrfd bﬁﬁﬁd@ﬂ%@ed

is generally |I to 5 Inca, preferably I to nol, per nmol of corrpound

(aX), nitrglefppes oritee §6Pvréﬁ¥t3e%¥alab3é§lfﬁﬁeraﬁdv@r senyJo or more

i nfluence t eaect d Qﬁ@g ,

ket ones, nlk?f%ldlseg% E%ngg%gsltﬁglﬁgbgﬁgdt%gf aid e ml ers 3‘1 cohol s
ry.4.) and agprdpsiate partpcahdrhyedpreferable. Two or nore ki nds

t he. above -rrept ned solvents nmay mined jn an appropriate ratio and
used- The EaEFIaS%:IlPEnB@F‘Bgﬁ?Eu¥% Jg%r%er%?llpdgugp oL GO F -
preferabl y 2@ fle@aFh§ peaebi opptd e is generally 0.5 to 100 hr,
orefereblv to 48 hr. [0084] The reaction fromc pound CVII|a 2) to
conpound (CVlTil@aﬁeﬁétéaPr Fedeott By Peakty iy gdﬁﬁ)(ﬂuﬁfb Rovinneferably
w th an oxiidant 18l pa sol vent that does not influence the reaction.

Exanpl est he oxi dant include Qefi C :amoniumnitrate (GAN),
2, 3-d1chbo,[009%2]10- 1, 4- benzoqui none =CO, bromi ne and the | 0OThe

amount of the OXk%%ﬁ%u%8 QEVEEEQZSchgngrallg he51zed according to a
method known per se (e.g., the method described in Journal of
Organic Chemistry, vol. 52, pages 5275-5276, 1987, or the
method described in Synthesis, pages 652-653, 1975) and the

20 like.

Compound (C2) may be commercially available product, or
can be synthesized according to a method known per se (e.g.,
the method described in Organic Functional Group Preparations
2nd edition, Academic Press, Inc. 1989, Comprehensive Organic

25 Transformations, VCH Publishers Inc., 1989, or the like).
[0093]

Compound (CIV) can also be produced, for example,
according to the following [Method CE] or a method analogous
thereto.

30 [Method CE]
[0094]
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nmol, preferably 1 to 3 nol, per 1 nei of com x)t Exanpl es of
the sol vent that does not adversely influence the reaction include

et hers, hydrocarbons, alcohols, ketones, nitriles, am des, esters and
the |i ke, and hydrocarbons, nitriles and ani des are parcbgm;ul arly

pr eferable. TwoHor nore kinds of qtthe abovg Cpned %dl vents may

m xed in ark® @pr¥ate rati@rand gsed The, )reéctl n E@tursgsel S
general |y 0 tbO|C preferably \fo 100*0 action tine
is general IFF0B t® iv, br, prieferahky 1 to 48 hr. [ i~caThei on from
conpound. to coftpound (CV-I can be carried out according to the
reaction from®@@fipound (C7111) t@Visbnpound (OVI1) showapi n [ Met hod
The reaction from conpound (C. :Vila) to conmpound (G ve) can be
carried out according to the reaction from conpound =I1) to conpound
(CV) shown in : Method @B The react ion fEem“compoundto conmpound CO,R®

(Q11 cen be carri ut accordlngtotﬁ‘é eaction fromco ou
conmpound (ClV) ¢ NOf Met hod CB] . RE RP Corrpound N Ca
be synt hesized a ipo to a nmethod own_per se (e 0., hod
descri bed in JouRr na’ll 8f° organic texefialgi@ voI 59, pages %%2 Bl 5335,
1994) and the likg Compound (ClI1) can also be pr oduced'I for
exanpl e, accordi ng topthe follow ng e heshay a net hod anal ogous civ
thereto. [Method. CD] mael wherein each synbol is as defined

above. ic [0S
wherein Q% is a leaving group, and other symbols are as
defined above.

5 Examples of the “leaving group” for Q% include those
similar to the “leaving group” for Q°, and a halogen atom is
particularly preferable.

[0096]

The reaction from compound (CVIII) to compound (CVIIb)

10 can be carried out using a halogenating reagent in a solvent
that does not adversely influence the reaction or without
solvent, in the presence of a base, as necessary.

Examples of the halogenating reagent include thionyl
chloride, phosphoryl chloride, phosphorus pentachloride,

15 phosphorus tribromide and the like.

The amount of the halogenating reagent to be used is
generally 2 to 40 mol, preferably 3 to 20 mol, per 1 mol of
compound (CVIII).

Examples of the base include triethylamine,

20 diisopropylethylamine, pyridine, 4-dimethylaminopyridine and
the like.

The amount of the base to be used is generally 1 to 40
mol, preferably 2 to 20 mol, per 1 mol of compound (CVIII).

Examples of the solvent that does not adversely influence

25 the reaction include ethers, hydrocarbons, alcohols, amides,
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The reaction tram copnound (CVT) to conmpoundL-2) can he carried out
according to the reaction from compound (CVII1) to conpound (CVII)

shown. 1, .eth act.ion from conpoun I np und

can be car rqsgctfr(?uta cc),cj}redﬁﬁrﬁeto hR ‘?re ‘%]?eoﬁ‘lf('r\'dérn d{)ﬁg’&u g"Ie)nttlcﬁm‘ed
conpound ((5\61v5ehmnmary Enly&teHOQnCBh appropridfe f@@ﬁlé&{ufdmcomﬁ@d
(CV-2) to conmpound ((: can be carried out according to the

reaction frltﬁﬁ%?@o&ﬁdper re§lyorpsuntd’ ShowAl FRO VeI HOtETB] . [ 0091]

Tne be earned ou i esen Jhe, afmun , as
neces onpound. Eﬁ’)je Ijegggl%gleégﬁ% %Qgﬁgé £s ngn%roﬁ%onponal%%lé\j?

Exanpl es 5ofpﬁerfe;ranbl@ |2r®cttude.3;®°¢ol uenesul fon| c acid, acetic acid,
trifluoroacetic |d and _the Li T nt o e acid

be used is generally “T3548 ﬁ‘&fne bFe?%?ﬁﬁ?gfyig?% % #ﬁ)(#rh erP ’ie%%?l‘bly
of conpound. (@ \4-82)hr 5Exanpl es of the solvent that does not adversely

i nfluence the reaction include ethers, hydrocarbons, alcohols,

ket ones, nit449%ds, anides, esters and the Iike, and hydr ocar bons,

nitriles and am das cateRarhiculal ¥oREELEhAPLEs T4 98 dI0[ @ ki Pl Of

t he above-nentl oned solvents may mxed in an 10 appropriate ratio and
used. 10 com[:lmmdeam\ﬁldtb)t@ra;mebat orerisdgeneratiyg @ $@lﬂ@®QDatlng
preferably 20 to 16Q'S.

100 hr, preéferdbly 6 28y §%‘?60 %ISOQOE TEvbPs8f £ A deRe? 12

reaction or without solvent, in the presence cof a base, as
necessary.

Examples of the sulfonylating reagent include

15 trifluoromethanesulfonic anhydride, methanesulfonyl halides
optionally having 1 to 3 halogen atoms, benzenesulfonyl
halides optionally having 1 to 3 Ci-¢ alkyl groups, and the like.

The amount of the sulfonylating reagent to be used is
generally 2 to 40 mol, preferably 3 to 20 mol, per 1 mol of

20 compound (CVIII).

Examples of the base include triethylamine,
diisopropylethylamine, pyridine, 4-dimethylaminopyridine and
the like.

The amount of the base to be used is generally 2 to 5 mol,
25 preferably 2 to 3 mol, per 1 mol of compound (CVIII).

Examples of the solvent that does not adversely influence
the reaction include ethers, hydrocarbons, alcohols, amides,
esters and the like, and ethers and amides are particularly
preferable. Two or more kinds of the above-mentioned solvents

30 may mixed in an appropriate ratio and used.

The reaction temperature is generally -10 to 100°C,
preferably 0 to 60°C.

The reaction time is generally 0.5 to 100 hr, preferably
1 to 48 hr.

35 [0098]
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Compound (CVI11-2) can be synthesized according to a nethod known per
se (e.q,, the nethod described in Journal of Organic Chem stry, vol.

52, pages 5275-5276, 1987, or .the nethod descrihed in Synthesis
pages 652-653, 1 ;’be) rgr?(?%tlﬁg SE9™ F?@poung ?&tﬁﬁpoﬁﬁm‘:‘{%u’h%y(%\élb) Bee
commer ci al Ine aaaidiall eupr e@u@trdlﬁg canthe syathesh zeebraceiEhngdt co@rT)

met hod known per se (e. % he nmet hod described in. Organic

Functi onal . a‘ ) oﬁQOZﬁdlédW?%}ho AeBleni ¢ Press, Inc.

1959, Corrprehensw% Qeganii 6129 TraRShOLRY | vl o Rubld oﬁhgcﬁ

1989, or the like.). [0093] BHH&@@@?I can al (cHf-can

produced; fasr caxamside OU&C@@p@mdgngochehéore@v\t [ Metrhocbr@pumadt 6CVI)
met hod anal 1999 thbr 39.111E. ho 0] 4] (O' n) (CV113)

c:ch.,, Re6 é);(’CI %ﬁ dseI\(1%N<g Sh\oé')v'f:1 lﬁ ?Mg@lf% gé “wherein Q"2 is a

| eavi ng group, amﬂleotrreerctsmb@wmabempsm@fl(owd) ta@ou@np@a@arrpttmo)ofcan

t he ' Ieavmg croup" for - i.nclude those simlar to the 'leavin
croup' for cFax ﬁc?daoh‘é}l édj@ﬁrgtlfiﬁh e ba?tsﬁwaF+9np€%%r%WéOurp@o% to
The reacti onfdRmLomeynd oGy kh) (kergeapernd. (c...\cna)...: 20 can

be carried out using a helogenating reagent in a sol vent that does
not adverselGP99if | uence the reaction or withott solvent, in t he

R s T R L N g A L R
pent achl orite,carried out by subjectlng compound (CIVb) to hydrolysis in
a solvent that does not adversely influence the reaction.

The hydrolysis can be carried out in the presence of an

15 acid or a base. From among, an acid is preferable.

Examples of the acid include hydrochloric acid, sulfuric
acid and the like.

Examples of the base include sodium hydroxide, potassium
hydroxide, lithium hydroxide and the like.

20 The amount of the acid or base to be used is generally 1
to 20 mol, preferably 1 to 10 mol, per 1 mol of compound
(CIVb).

The hydrolysis can also be carried out using a
combination of an organic acid salt and an organic acid, such

25 as a combination of sodium acetate and acetic acid.

The amount of the organic acid salt to be used is
generally 1 to 20 mol, preferably 1 to 10 mol, per 1 mol of
compound (CIVb).

Examples of the solvent that does not adversely influence

30 the reaction include ethers, alcohols, hydrocarbons, ketones,
nitriles, amides, esters, organic acids, water and the 1like,
and organic acids, alcohols, ethers and water are particularly
preferable. Two or more kinds of the above-mentioned solvents

may mixed in an appropriate ratio and used.

35 The reaction temperature is generally 0 to 130°C,
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. X3 phosphorus txi brom de and the |ike. The amount of the
hal ogenating resbett. to be used is generally 2 to 40 nti, preferably

3 to 20 rcl r nmol_ of ¢ und (C. VI J, Exanpl es of the
base i ncl ué%r‘{)f?r@rlbrm & e, ?Lgi%lggopr opyl et hyl am nc, pyridine,

edi net hyl am nopyritdi nezand chhe ikiekes generaThe @mpupd.1@f Hhe base-191y
be used is generally | to 40 nol, pre?erably 2 to 20 ifc-31, per |

nmol of con'pjg AU | ), Exanpl es of the solvent that does

not adversejyiddfl uehce thec reaction include ethers, hydrocarbons,

al cohol s, am des, esters and the |ike, Two or nore kinds of the
above -nentioned Solpremds (FEy wRxedlspnbanpappropdi avken aféoi and, useda
This reacti [ s eferably carried out.wi thout solvent:, The
reaction te%lg}%léjq soaég)é%léadghoyeﬁnﬂﬁigﬁag 3°BF et @7 aBty DOCR 004 360
The reacti amddicef ilsicgenelyalroy y8is,t aep00tbetiphpf eeabiyiod £0248ib4,

10097] Alternatively, the reaction from conpound (OVII]) to so
conpound ( &A5HLAtICIN 58 LA e@xdGRLHSNNECACELPR cngY @t | FRt FeAgEREction,
in a sol verda i .cHiaes J3Qknaduer §@5¥t&8}1h§n&egﬁﬁéeﬂtﬁ)énlvé‘xé)bg}lﬁnge
solvent, in the presence of a baee, as netessady anpl es” of

t he sul fignyleadtigor-eagent include trlfl uoromet hanesul | oni c antydri de,
mat hanesul f y'l]hal i dee optionally having 1 to 3 hal ogen atons,
bee2enesul fonyl "hal i des optionally. having 1 to 3 Cal kyl groups, and

the |ike. Thecanudnt Cof tdhe isul f@nylat badr sagented BHPe: WeRG S S
general ly to 40 nol, preferably 3 to 20 x.el, per 1 nol of 20
compound. QITPEL Ser SUBX IS ST trReshase Fortude atdicar hyloamens,

di i sopropl et:hwizaxdihe, tpyrt dhne: Asdi netiyka jdin the L
The amount: of the base to be used'is t&@ng g?ﬁgg%é%%&" ?%@?ﬁalggza%gnr
pref er abby. reXavs t3 1Askat per, |chmlatolgreppoand ¢!VI140e. When compound

Exanpl es of e .sol : at _does_not adversely.influence the
reaction inﬁft}delssetoﬁgrgépgﬁyérso%ar% %%s?oﬁ?%%%% st e FEEETHhde @
the like., duxdeichers tang anmm@esodr enpant peul ael ¥rps ehet @b eanIN9g ks

nore kinds qf the above -nentioned solvents, so may m xed in an
appropriatéSF%EqQQ.angoaggagely, when the compound is obtained as a salt,

it can be converted to a free form or other desired salt by a

20 method known per se or a method analogous thereto.

[0102]

A compound within the scope of the present invention can
also be produced by applying a means known per se to compound
(CI) for introduction of substituents and conversion of

25 functional groups. For conversion of substituents, a known
conventional method can be used. For example, conversion to
amino by hydrolysis of amide, conversion to carboxy by
hydrolysis of ester, conversion to carbamoyl by amidation of
carboxy, conversion to hydroxymethyl by reduction of carboxy,

30 conversion to alcohol compound by reduction or alkylation of
carbonyl, reductive amination of carbonyl, oximation of carbonyl,
acylation, ureation, sulfonylation or alkylation of amino,
substitution and amination of active halogen by amine, amination
by reduction of nitro, alkylation of hydroxy, substitution and

35 amination of hydroxy and the like. When a reactive substituent
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The reaction tenperature is generally -10 to 100f (f" preferably O to
60cC. The reaction tine is generally 0.5 to 100 hr.,

preferably t r. 35,10098 . The. reaction. fro

conpound (H}%Foga?%e%o%%uor?&’e %\J/I)VS) TEARC b At rplr&f.engufiuﬁi:légr B{;n?lg to

the reactidntiodnction . dposutest(tQéals tadcespoundiof AF ) fishOMbLAdL groups,
[ Met hod CEi ], , The reaction fromconpound. ((-TYl.t)) to
cormpound ( 20VBPLEER20 BE Wit riSedRtroduced in advgmceaégoRaragSesay t Heto

reaction from eeppound L&tk farcoground (CAN shown. ia [ Method. GB]
The reaction from conpound. (EVIVD tgpconpound (OC: I g\g)}) sgényﬁg gg?ri ed
out . accbhr #ragecblrhedr@actisorefoyatcoypoumhr(sC\Wnowo pempeandft €t he

shown in [ - : " 9] e reaction f.romc pund
(cavt) to g%ﬁrggg%‘é ( if%&gog’ri % éarggyrg}g% %%r%ponufd; ﬁjtg%fli gggcﬁﬁ%%n%f the
(Cll. N-) 1bpreechydiotyrsiison maa sdkwvebt. ptddicednes not adversely
i nfluence t[%irqrg" action. The hydrolysis can be carried out in the

i

presence of s acid or a bsee. Fromanonp, an acid is preferable.,

Exanpl es of the aeindohnei ube hydr echagekcaac dyrsUfuri £ aeid gpd the
I'ike, Exanpl es of the base include stadi um hydroxide,
pct essi dfn papexinde (CLi tih¢ams hy deoxpeaembriire kg 20Tipeuanbutil) oby a

the acid or o] ed i rall 0. 20 .ntl, preferably.1 to

1.0 no. , preelrg%?gr?%l dgg g%rr%%u%agﬁﬁ% I’Jil/)élﬁs;t,}lc aClrg’Tkleécchy&]trbcfeg}%itglecan

al so be caphiyedodutiicadi ngnditoabi hatilen dfviany as@hni cras d sald and

an organic acid S a cogg(igl ati oh of soq(gi Hm acetate and acetic acid.
e

The amount S6FPPHEFBARE i B°saPTPR helUSedY S¥geRér ey refucs i,

mei, prefengblkylykit0 340cmbucpes dn iz @e COUMAUIILULE -conddPred to
Exanpl es of the solvent that does not adversely influence the

reacti oA’ i REMREENEL HEFE &, DAl evied by sy difocarbong o ketsé.mes aaiidr ianes the
addes., esteks, organic acids, water and the like, and orpanic acids,
al cohols, ethers anb water are particularly preferable_  Two or nore

ki nds of tHée&laBdve-nenti oned sol vents nmay m xed an an appropriate

rati o and used. 35The._reaction te rature is generally. O to 130C.
preferably 20 toﬁféﬁ&?s © themgg&é%%t? rF PR erartyideoas to

100 hr. pr@%ﬁ@b@ﬁﬁlMb%aiﬁe&prrsubjecting amino in compound (CI) to an

20 acylation, alkylation or phosphorylation (e.g., a compound
obtained by subjecting amino in compound (CI) to
eicosanoylation, alanylation, pentylaminocarbonylation, (5-
methyl-2-oxo-1,3-dioxolen-4-yl)methoxycarbonylation,
tetrahydrofuranylation, pyrrolidylmethylation,

25 pivaloyloxymethylation or tert-butylation); a compound
obtained by subjecting hydroxy in compound (CI) to acylation,
alkylation, phosphorylation or boration (e.g., a compound
obtained by subjecting hydroxy in the compound (CI) to
acetylation, palmitoylation, propanoylation, pivaloylation,

30 succinylation, fumarylation, alanylation or
dimethylaminoacethylation); a compound obtained by subjecting
carboxy in compound (CI) to esterification or amidation (e.gq.,
a compound obtained by subjecting carboxy in compound (CI) to
ethyl esterification, phenyl esterification, carboxymethyl

35 esterification, dimethylaminomethyl esterification,
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[ 01001 zci Conpbodnd (Cl) cab al eo be produced, when desired, by a

conbi nation of. the above-nentioned reaction and each. or two npre of
known hydrol.ysi.s, .deprotection, acyiation reaction, alkylatidn.

eact on. | GRVEIEY SR VEREENOn e kG Er T Yot o 1 datto ot D GEr THAY

ext ensi on re@&@tﬂiqacamdoﬁuththa@ﬂay§X§§@@ﬂ§fﬂ:éﬁ&ﬁ{,i o -med L] -2 - ox0-
Conmppund. %Tr) ccan _be isolate& and purified by a neans Mown per se,
such as phdsetigreflen, 4cohceREPEti ontesbiventioxtratt | on,

fractionati I-QuUi i Yy i i.an, i . :
ectystal i aon o e ety aohy L e P ARl Esasr o
i s obt ai nedinals taef regeconpoynche i¢f cadredre comeerntdad cbo aedesiadedtesialftrom
by a net hod knowndp%r Ige or_a rrgltgh(gd]%anal odous thereto. Conversely,
when the coBETHES i'STobPAI AeB BL° T F%* cHmr be converted to a
free form agniosther desired salt by a nethod known per se or a.

met hod anal ogous _t her et o. A conpound within the scope of the
present inventiof €aRIraPzofheCHPEOENE et by BRipIaLisHy Be re&SHGwh per
se to comPUierk@l) ihel LBREANE! KOR) Unge Dt CONVANSION,
of . functional groups. For conversion of subatituents, a. known
convent izonaluaretalsodhoar besusedefoineXahPUEIN comVigk BiASIE 1 of Raakmogyent
hvdr ol ysi s ndde, conversion_to carboxy. by -hydrolysis of e r,
conver si on tho P%&FH‘%?&VI 159&51)71’ dg??()n?of 8%%?%%@%,] %]n‘?/%lf TN RUféBe"198'
hydr oxynet b 1Ry heedugt Horoghweathoxyn nossonversion to al cohol
conpound by reduction or al kylation of carbonyl, reductive animation
of car bonyI[,O](%]nati on of csrbonyi acylation, ureption, sulfcnylation
or al kyl ati bn of in i i ! i f i al.

by am ne, andnat iwgﬁ%.h %gm?ggﬁ%tg%ﬁr% g{ésg:g?r gfgbg?ty%}?oansao%t\é% ?o%;%,gﬁ@r’
substi t uti GrreaediabPmanm natsoniofalhyidbory, andtdatieodd ke.sokenana the like,

reactive s%%stiitsu%ht. éhat cqgses gl%n -gb'éect‘i?ﬂ\;g r eact iéj?n is present
duni ng t he 9t Fodlcti 3R%of Bubeti (EREECandT ComverSivom of FufefPeha
groups, a pratectFag iy d,S whahr edideeehd N(@dV #RECE 28S oPECESS A YorhdH 0 an

t he reactive substituent by a neans known per se, and the s .
prot ecti ng WoGHLi $SPERBSEREDYCh ffoang KRBWREtHers se-4f tacommpsepi in

act:reacti opypisherebyrihe EQF@%JO’%AI& | Mhe ¢ aﬁg‘.%geﬁgf iégg}ag% ast a

i nvention can al so be produced, npoun y

pr odr ug,20 ApprcodctipobyJe spmpormids (Glany neaassepzonpioundezoverted. to
conpound (Cl) by. a_reaction due to_an _enaynp astric acid, etc-
under the g#f&%ﬁgéﬁiéf’nto%%w?%n %’ﬁrf"ﬁgl.oﬁf s?%ﬁmﬂ’bo‘ﬁ}rqﬂ}%‘)%rép Yr
conpound comefised1t 0z60npO UMby HIXIldakh eRnokgdysti an, hydrol ysis,

etc. due to an enpyne, a cunpound cc nvprted to conpound (Cl) by

hydr ol ysi s [é)tl@j]due to gastric acid, and the like_ [0104] Exanpl es of

t he prodnug of ¢ LN GO ai | j-ng.

amnn in. conpou??ﬁ%%l Eit gbgge%%i pti owglg%r atgl:%ghlg)((y)i?r?L’LP ﬁq}tdl%g crystal
phosphorzy| atricorrietg,, maxtcompcdancrobirabreddbyn sudjeotrichg Cam.noCiyetals
conpound (ca 0 eicqgsancvl ation l.anyl at dch . , ,
pent yl ami nacca?e{’r ggn?lrg&rlﬁﬁfg s qryr#ettaﬂﬁlZ¥5198xﬁb9ﬁF%lQ%iﬁ&rgﬁtﬁz}rllzatlon
- yi ) met hoxypamnbery kabivgnpetets ah7dr of uranyl ati on,

pyr bpl i dyi npt hyl ption, pisployl oxymathylation or tert-butylationl; a
conpound obt ai neFBPOLUSGhj (&S| ARgYhydAexyci A eorpoEhal(;:1.) to
acylati;,,, alkyi@tien,gphesphorylptio I rati ( )

conpbund att ai ne?&? sabj gct angl%y%oaxglyi%ﬁa?%é %oﬁ%%u%%a(ﬁf’ to SRS
acetyl at’vomr painmnteyplatten, C'" C'.pival ayl ation, succinylation,

fumaryl ation, alagnylation,or_d nyi.am ncecpi nyl ati on); ceepaund
obt ai ned by subl tcﬁoﬁlﬁogﬁﬂbiﬁk}gf% (?unndsf)(cq\g? %%'%S'te i fieat gon St
or anideti6fP1(@tcq) asConp®usrtoiaisaed by cospbhest {dg carboxy in
conpound. ;Cl) to ethyl esterifapatihn, phpnyi estprifacation,
car boxynet hyl Compound (CI) may be a deuterium conversion.

[0108]

35 Compound (CI) or a prodrug thereof (sometimes to be
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35" esterilipatapn, dinmethylam nomethyl. estaiification,
pi val oyl oxynet hyl . esterification, thoxycarbonyl oxyet hyl

esterification, | adyl,, eeterificetion, (5--nmethyl -2 -oro -, 1,3
edi ckol en %Zj%gﬁvﬁ%rgﬁy[ases g?i ??I&%?]Tl%‘%,Ofgy%kg%r%ﬁ%ﬁeéﬁi/clﬁvﬁéﬁxﬂ% hyt? the
est eadf i cetriresear lspbbylfa&‘iadabho)ninaemdtd (é}é(ef(%ﬂ bl@{a@me,ﬁmﬁ.ﬂg{ HeSe Smo
conmpounds can be produced from conpound (, y a _metho nown per
se.rrpr Bl e5] PAO&P&&P&& oFgéBHﬁﬁuEBe( C¢Y 1 eyt B ol ife W ESidourtdereby

converted imtaeonpobRda( Ehhpundey: physi ol oglcal; candidd ans.c O SUah |
as those descai bed in I YAKI IEH N no KAI HATSU ( Devel opnent of

Phar maceét it€anspucyapn 7n Desi gritopliphetsl &shilpl U68-arg8, tHeubld ddmtbg
by H RCKA ?%?EE [01 .+ (:Shen conmpound _(ca). _has an
i soner su\é\%l S opftlygg%%@s%ﬁég,g %E?Iélo%sso}rré?l, lpoescl?’ti %’#&Ie.r F%%)Lﬁ’l? Yo e
rotational dospoaadand the birkeenanynisobesn antt@raitd uriect hareof aie

encogpassed in conpound.(Ci For_ exanpl e., when coapeund (Cl) has an
opt dggl i sé’ﬁ@rt,elélnrrgaét g&gfa?)cié’oﬁﬁlfuh’éggl Fromh £F dt et 9% @f dgman

enconpassedmid peewRauNd i ¢ €l gh?§aﬁeihsmcs§v@@ni_p§tmtﬁécr§&&g$ signal

i ndependent products by a synthesis Mean::: c separati on neans

( concentlf atirémsdyeitdent SYEkEmaghi bhe cotopa T gdmlugr@]zﬂ .Hedgehog
recrystallizatign ke . pe 5, Y ound (.C: E.
may be a cr%?%‘glq, tg%gsgg? ﬁaghs%xgpgﬂg%gs%?f@%t%d él%{%a%ﬁvmﬂeg%e
are enconpassedunidn oonpeupde€eyst ahsentasn benpsoaticedvinh a site of an
crystalli z%ti on. accor di ng to crystal]iration, nethods known

a

; per .
Conpound ( G A&y &80 BETacE8EPy &t aPRosphorylatio fourid cthye meyke,

be a hydratgicd nenebydrate, b? sobyat eiAa; Yo Bye NONESOY 8iigdhog signal
conpound | abeled. with an isotoca (e31-1 14C, etc,) is else

enconpasséed HaA sEo dRnd SYELEM, Cohpoahd. m¢di F1aayibe weteoreai um

ggnverSiOnphgggg%%ygg%ﬁgﬂngf(g%oiaﬂ& PnLOfrpg fhey oo, (sofrel]fres, Lo

Hedgehog signal transduction system is inhibited.
Inhibition of the Hedgehog signal transduction system can
be measured, for example, by quantifying a decrease in the
20 expression level of a reporter gene connected to the
downstream of the Gli binding site based on the fluorescence
intensity according to the following Experimental Example 1.
Alternatively, it can be measured by quantifying the
expression of Gli-1 mRNA in a cell extract by quantitative PCR
25 method and the like. A compound that inhibits Hedgehog signal
targets Smo, which can be confirmed, for example, by binding
fluorescence-labeled Cyclopamine and a test compound to cells
expressing Smo, measuring the fluorescence level of the cell,
and comparing the value with that without addition of a test
30 compound to find a decrease.
[0109]
Accordingly, the compound of the present invention is
useful as an Smo inhibitor for mammals (e.g., mouse, rat,
hamster, rabbit, cat, dog, bovine, sheep, monkey, human). The

35 compound of the present invention is used as a medicament of
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abbreviated as "the conpeuna of the present invention"” in the
present. specification) interacts, for exanple, wth human SMO

protein and,.changes the.steric_structure thereof, where fornmetion.
of a conpl &X\WE sap8F8f'§itLX ?ﬂgfﬂl%ﬂe‘?rPY he'%i gial eﬁP&HEéUCF%ﬁan[e-g-,

the cytopl a&orestbnhibhted and;thediedgehay signal, traneductin®dyr, anal
systemis inhibited., Al ternati veI%/, t he conpound of the present
i nvention iGéEAet $aRLh2hufBho ERBL P ot PE AN d A TEATY inthids hyposis

formation cgol%r(‘e(?ff@le)&a%fce@fgﬁggisieim:Qggkﬂaw é@r@rﬁﬁ Qéﬁﬁcgfjanvfthﬁ/&dcancer

in the Hedgehog signal imtr uction systemin the cytoplasm,

wher eby theleHagehog -sirgriéd cerlanddugt cencsyet emels ¢ahl bidred. cancer,

Al ternatively,. the conpound.of the present. invention interacts with a
site of an n@é.llg&a&teirr%%o%&elégg%yegeﬁﬂﬁgw,aﬁagﬁrsei eCalddre (e-9-/
li ke, whi chhdrcreRdiifd eehdty canpeet epantpyet vedehdot hendledarhog, shignalngeal
15 transduction astern, whereby nodification such as phosphorylation

of Smp and FREST k2 ¥PRRT HF 3 Tan ¢ SERE2BREY e R g rfel ORI E i Gy,
systemis igyubi; nhi bit i i :
transducti odrygst?slzi%aggﬁrbe(eﬁéés’upghg?ﬁ]?g? %ggﬁp};?%gg y&a%h%ﬁ?%w%%sa

decr eas€0i maddte 20 Expres siaornbevebmofisaceepert erdgetenlonnectead tsmall

t he domstri%acngs fintalie 9| bi di% site bas?d on the fluorescence

i ntensity accordi-ng t Gothe’ f ot S ngBxsér i reht al "G Tpl @ uctal breast
Al ternati velarciidorean e tieeeuned rbynquanti f yhlather eXpriesshon Ofncer) ,
Pit--1 nRNA in a cell extraet by gaantitatinme POR 25 nethod and tine

li ke A cofPGund™ KaCGShi6i-Bs - Hed§ehas SPERAELEAF geteCEF ¢, eihf eticeanal
be confi rmigdarnf %‘lle)‘c%%lre,’ ¥ ind @?Tn ELyer @ﬁﬁSPFe’lré?‘P.%ﬁdlow )

Cycl opam ne and a test conpoung to cells expressing i 0, neasuring

t he fl udseseericmdrdvgiotehttird celbr)antdestnpalrane e ,valroe twittch cehat r

W t hout agde’ tion %f a test. oo a_decreas

. e.q. ormone-depe hur%d. L2 flcnd g2
Acpor di ngl y.© the ESHpERiTe C6P S PRE SpPESERE “PnFeRtFbn TR URRFHP Gs an
Sno i nhi bi td¥pdrofenmprlss ate. GncefPyseiveat cahasst €&, gl ebbébatr&8tilular
drag, bC. SiD.S sheep, nonkey, human), The 35 cenpounb ef the present
i nvention iCUSEPHS PTHEGILYateiEr 6RNCAIrsehies PBSE|I BRYCEAF | henced
by Smo, fore examle.tcancer [#ds. caﬁeb95?0£ﬁ$rr8$8°8§né rgée/ s pdggullary
colorectal cancer, rectal cancer, anal cancer, famlial. ol ¥ ecta
cancer, “hertddincdy asodpol)ypésidsegokeneetal(ecancerengaste bl ntestimaha,
stromal tunor | ung .cancer S (e.g., nbn _-small cell |ung cancer,.
smal | cel |l 1Ung cpaenrlg’ A i‘ﬁﬁ%ﬁtr FEQBFﬁEFPBBh)) ?eﬁés‘é?ﬂ‘égfbm?terlne
pancreati c ccaneer (e€gy,, cpantiL€atdLb@duGt ceaneer of paneraal ikb£NdegLi-Ige
tunor), pharyngeal cancer, |aryngeal cancer, esophageal cancer,
esophagus CETCEF2) gabFRLe Eafieer (Fed:; Papillarlasehocarikmompineal
muci nous | sag%ggptq{'n , 0 n dt I Il
i nt esti nal edcancer, g%e’as%{ﬁogﬁ%gr %?gégeﬁfﬁ\%és%gggggt %ggygggggrﬁg?
car ci norra, ahsstlalst icarcarrodyn ogiat, upiicnfibamyatdeyohe gastecangeragtoma,

ovari an. cancer C(ae.C X ovari an %@ithgl‘}aal cancer, egﬂtar ahonaci a erm
cel | tunor,” ‘ovaria egre_rr‘?l'(‘?él’l Edftor CovarPan el sT it PgRAaht Melanoma),
potential td#mioma t(esti gutBsbddHRlsa RSt atlei6aAN68Ercoma, soft tissue
hor none- dependent prostate cancer, non-hornone depehnent prostate

cancer), |iSFCEancel2leIfant nepntt dedlorul dF tearti hbmedepraareey | i ver
cancer, bi |T%n%"!:%tlo%§ec)e/_én%§§<t g% ‘g’? £ dadhe ﬂy%ﬁ.axﬁganf&gﬁemita?yEn%'qugnant

cancer (e.g." nedull ar cancer), ey cancer g.,,

renal cebl lgamdiomenaHorehah’ peiiden and direher tyahsptdoingd ratelve
cancer), utdﬁrine cgncer. %e.‘%ﬁ cervi.cal cancer, cancer of uterine
body, ut erihe S8¢omfalbra WEURE K7eTg Y meduFrobThat G gifgracor, a
pi neal astreeyicgactpdbheyti tniastiTocyt e apdbibhse Stk Uy +22 1ike.
anapaastic astrocytoma, pituitary adehbra), retinobl aetom, skin

cancer (e 0. basd®gl [theakei RomeComrAUGhat thel ar6RANY , ixwomn is

effective, for example, for brain tumor, skin cancer, lung

35 cancer, pancreatic cancer, biliary tract cancer, prostate
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2 cell lung cancer, pancreatic cancer, biliary tract. cancer,
prostate cancer, esophagus cancer, gastric cancea, colorectal cancer,
rhabdomyosarcoma and breast cancer. [0110] The conmpound of

the present“d¥Vént FSAPCEAYBeCaBRThr sYRT BELF | J2r AT Ly Troiidrient eFal FSE
as it. is addema BNt Ureswt Bzacehar xscol ogi cal i racceptable carrter.
The desage fomm of the cericeund of the present invention fbr cral
adrdni stration i §sPe6faéxsnplee cabpennd (¢hclhalione sugarinweateeh is
tablet, fil - il r I wder., k5 sul e

(el udi ng Sore tanstoe, ris: dess i A e s el o0 dfioms R
and the bi kelladdngheadosageptorcmefoic penest eriel liadnm niett atdaboet s,
for exanple, i ry %cti on, inj ectigg agent, inetilletjon, suppository

and the |i k&SR GdGPEEGR; PEOPSEBRFeCR VR t F ke @ Ut R megPlotectal
rel ease prepaicati,0nnabyos9BBERLBEa 20nther coUPOMN- M Lh a. suitable

base (e .g., polynmer of butyric acid, polyner of glycolic acid,

copol yner dfPB&tlyric acid-giycolic acid, a mixture of a polyner of
butyric acid and p f_glycol | id; rol_fatty acid
cotor ote ). [oLTT COHEBEn o e s D e N S g toed
t he presentornaivenbiroparentdienldhowe imenti oneth dosage frer mita aknown

producti on _net hod gener used in.the pertinent. field can be

enpl oyed_ mgﬁ“?% 8%59%1%%?%‘?@3’180§3 E'fbrmis produced, suitable
amount s of addttitveedssele asSrEXSH RaRNcomBLRHR! o ditsd MRHAMN i nv@Sition
| ubricant, sweeteni ngl.’a aeent, surfactant, suspendi ng agent,

emul si fier T8dCrRe PRRENIYemarian yS,uded pPrRATIRES phad Utineahdfngl d,
are. appropj.ate e Al : ction., Lej ixj

When the conﬁ%un x%?g?ﬁga%%eﬂ;’ecr@i%?ﬁégfﬁg ?e%gklggg@r’e a?teld ?g Tule, powder,
tabl et, parcapxaxrdéintiudany befir cdpcedebymaddbagpar e )exciypiuent emalsion,

bi nder, a di sintegrant | utdi.cant and.the |ike,_and en a. pill _or
a granul e i$%E6"5 OBr%‘B‘a?@E ]ilt]?e’czi’ﬁ%bghﬁrg‘aﬁ%%% m(ﬁ%’q‘:mgagﬁn%eral
exci pdent, zanbihRderatacdi Bé ntegr @%an%'l@,t Eﬁjé&i’.(fon,wlqgj =thowdekear, a

capsule is to be prepared, it can 6 be produced by adding an

ezni pi ent anftiRéarike, THEPH .ty @pdi sheolbke pr dpardditieneant bies
produce& by adding.a Mo @nd ' e i.on.or

a susparaion Is %oebgé\ﬁ%&p‘g%ﬁdﬁ It 1%1%?1. EEES%%%%%@%Ede%oﬁglnmg
suspendizng tagemompausdr #ath aat suarelelisifd ere.and ptheyhekeof butyric acid,
akanpl es of the excipient jnclude | actose, sucrose, glucbse, starch,
sucr ose, crpf;“tyﬁllelri R @ ??Jirlocsea’,c%w?@?ﬁy@ﬂ}c?/%r ‘F‘ﬁé‘?lcrrﬁﬁrﬁdt"gllywllc
sodi de hydr=egan. acaibenat &£ caladmerPBeSBhaye: c Cad &l UnsW faterandor
the |ike- _Exanpl ee of the binder include 5 to 10 wt % starch
liquid pastdyYreifoa20dweds gim vicaisilc fe6kiit pond orstyel &t )sol dtion. |
to 5 W%t ragacant h sol ution, carboxynet. hyl cellul ose sol ution,

sodi um al gi nate "sol ution, glycerin and the |iKke. Exanpl es
at the dbsinteer &st ai nektbde Stareindwcalne wne? coapbonater and tdre deinke.
Exanpl es of, the l.dtrica

. t include magnesi um steers-La, stearic acid, .
cal ci um st elélrvgpg,loﬁuﬁlf{%% %%Cfvce'g}?ﬂltaﬁélefii EIB.Sa@ ?J‘F%'s_aofkntoﬁ’él ProducELon
veet ener i neltude ghHeosely fuidicd ase tHangert i SHEAr i SY Ridrelhe XY EOka.
glycerin, sinpae syrnp and the if Iike.

When the” above-mentioned dosage form is produced, suitable
amounts of additives such as excipient, binder, disintegrant,
30 lubricant, sweetening agent, surfactant, suspending agent,
emulsifier and the like, generally used in the pharmaceutical
field, are appropriately added as necessary for production.
[0112]
When the compound of the present invention is prepared

35 into a tablet, for example, it can be produced by adding an
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Exanpl es of the surfactant include sodiumlaurya sulfate, polysorbate
Ej O sorbitan nenofatty acid ester, poiyozyl. 40 stearate and the

i ke. Ex f, t di t ] d bic, ..
Sodl um al gEASTEL R bth Ak GKP SO Bt Ay B8 101 0db. R hg o8 FuF Reike,

bentonite and thenlakeill or a gExanpkess ofo the erpksihi efti pghude gun
arabic, tragacanth, gelatin, polysodbate 80 and the like. L i

Furt her mor @XORHER the FEHPBLUAE 6KCERECHF eseritiidfventi BASEatepFadcaed

in the, abeye-meptiongdrdesaggalrbm 2 syitabl esappunt or;gnt

a preservative, an ar ongti c,é a conrigent ?ysa. stgb??i zerg?‘atlﬁl c’kelﬁ:Pr?gan
agent end Ptheprbikecd ypi caldiyyg asedxcipi¢me driceltdheofliprepanati ensgarp is

be added on_d - C ; the i.n_action,.i.ntrayencu

i nj ection gé’ &egfﬁg%%a]g%%cu tar(feagﬁg)ei R &Y o, =Y r‘?tqdd‘ggt gnggﬁgiener and the
i ni ntranusaukar &ndjeedn om dmstibhabi o angbdrhe dni ke abepaeptigaedd, it
and as the sustained rel ease preparation, an iontophoreais

t r ansder nelFePsPageht s the 3R E%ar eSHEMRIGHEY 29e0t162 Surfactaygh an

i nj ections cap@speeparsdy BLdmetnh&S known per se, or by dissol ving,
suspendi ng or emnul sifying- the cam pot-2.nd of the present. invention
in a stepilli0Zédlaqueous or oily liquid. As an ns aqueous liquid for

i njection, physi l.i.ne, isaotonic.solutibns containin

gl ucose or ot hergg%%j ?%r%ﬁd%huegseés%%leflel ",mf){-\%éeh '%cetlo,sego(?iuﬁr'ﬁgse’

chl oride) andcbhe, | ske;crgndsudieypecanrbet sisethd egamlonat i pBwhktbod

sui tabl e sol ubi | i%‘i n ;gignt_s, such as al cohols (e.g., ethanol.),

pol yal cohoPdgFEpyiehe SR gHyCdir, SpELYR %W%%erglﬁ%%wﬁtﬁonpah%um
surfact ant $hoepHatePotyserbats 18Q:BOX 503 and- the like. As an oily-
l'iquid, sesane OL, soybean oil and the like, which may be used in
conbi nat'fon wi t hExsop}eehef i dyemitiadsuchnasudenz o béhnodt etabdhzyliquid
al cohol an like, | dition: _bhuffer e._ a. osphate. buffer,
25 sodi um %grgg?ét ggbﬁ?fiebr)&s%gﬁagéaeﬁ?guélegng%f t?%’ﬁ?i??oﬁ% HEh7 ok
chloride, protawhe tyslyoedir isde)ishabthiizetgne(B:10.celNUMBBeSEHUNY 0N,
al bum n, pol yethyl ene, gdycaol), preservatives (e.o.,, bencyl alcohol,
phenol ) an&.OFﬁBml ?ﬁ%l%%%e b'%’lb'?téﬁ&edglxc'}%?é‘ba%réé tihrﬁ_ adti®on is

general ly fill edgiBrgleanpouie U$:110LL74ne inc1, Y 1§ e content of
the compound of the present invention in the nedi canent of the

pmesent “f ngembpoatevard eshalepérsdi ng on the form of the ptarmaceutical

preparation, it | ally .about. .0.01 to 100 wt % pr.ef erabl bout
D Lo 85 wol, moFSeSE SR oror Aol y BHE S (80RO e HORSr vaoesoFRe
entire prepaeationacidf|ddizium stearWhi| epther contentc ehdt hecaddicti ve
in the nedi canent. of the present invention varies depending on the
form of the phar FEEBALFRaPL prlehar @G oReTi £nCHedy et sy, apetesel to

999 WA, invert sugar, sorbitol, xylitol, glycerin, simple syrup and the

25 like.

Examples of the surfactant include sodium lauryl sulfate,
polysorbate 80, sorbitan monofatty acid ester, polyoxyl 40
stearate and the like.

Examples of the suspending agent include gum arabic,

30 sodium alginate, sodium carboxymethyl cellulose, methyl
cellulose, bentonite and the like.

Examples of the emulsifier include gum arabic, tragacanth,
gelatin, polysorbate 80 and the like.

[0114]

35 Furthermore, when the compound of the present invention is
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3 preferably about 10 te 90 wt% relative to the entire preparation,
, 6 s The conpeund of the preaent invention. is stable and | ow

toxic, and _can be used safely. Wiile th aily dose varies 2

dependi ng 6t _é:egoﬁai Fﬁ%naq%\%vtfﬂ@&ﬁl%? h O%?g?)gftoci%ﬁt &, sPﬁEagilﬁdaJBPunt
conpound, adManicstibabhen 4 Gitescanattibe, 1dd-4emdiid,he easeigbntf ok
exanple, oral admnistration to patients for the treatnent. of

cancer, thet@aitlyz88seat BhEpkaaddict 206y R gt ddGutt veocrg)vi gsed in
about. nt 0 , b ) re mpreferably
about 10 tg:h%ogqre?gﬂ,g g?”%%@%%%t\ﬁg?ﬁ %é%eﬁ?e%?d%goﬁggjﬁpnog&r?ﬁ of . the
present Bnviéntliddn), which can be given in a. single admnistration or
adm nistered. in Zs gke&gorti ons a %%% 1012ML_When. t he co (1und of

the present invedti 6RCi 87 AdnTHi'St ered “AF BHP emR&T AP 3% Wret as
general |y adiicnicaheted injddeidgr mefaaut hewbies i 1j-ectdion), iMEhbhesthear
dose varies depending,on the subject of admnistration, target organ,
synpt om adfdFicStPat i ens ket Hod Cand ehehei kekejqrg gertgongdanphg, as the

about 0, 01 imtQnAROUE: 400 Mo RehE! agﬁyieggag%&%fso tégggheé{a?lan

tug, mere preferably os about. "0.01 to about , Inthe formo

i nj ecti on, ageingt eved tke AKibedyrawsieghitoneli ch is preferabiy given by
intravenous[oilj ction. cr.-, -611 LI The conpound of the present

i nvention can used a: concurrently with pnher dregs. Te be

specific, the competndngtcthbenpdeserircpavent bpnmeaibde wekeh tRgether o
wi th nmedi canents such as hornonal therapeetio agents.
Chanot her ag%’eﬁlésa&gﬁng PRI HEapeuEile L agbnt sy thedicoawentsl of the

i nhi bi ting dheact ianertice!in of amh flactgr ldr 9 1LAKod
receptors e%d the li kg, Iln tene foll cilnb, Etehiq\gé%% Clt%g{lqyanl%lgggée&s an
i n conbiAatageowist Aiquhé Conpourrdttdébnt hehpeeskryidal erstliioe, areotonic

abbrevi ate y ncomtant drugs. m)16d,. Exanples. of the ' hornonal

t her apeuti %"&3‘3&?@% %8 ube' %% o5 ecsots’leogj,r 8Fg?ﬁy?r{ngﬁlhaer§’t rdglu,gs ?e'g' D=
chl ororri aniceeneplyedraxypf ogesteiane asebatee) MagesiHolliacet ahe, they
chl orradi none acbtate, cyproterone acetate, danazol, allyiestrentd,

gest ri none,Carepar LEFEI AR rANOdiFEmE VoiheFbkiteke, S eidrinel oW reBRES,
anti -aerragems ska i fen cidtr y t L f ene, o trate), Jpi

pt epar ati ons, rréa%i %iggg?g%g?@'eggt'r gtglg?%gé,' ngSn %%u ut eltcéai (r%@g,’ Eabbkllfne
agohi st soglidercell, i poagethybsnduplercsilin, nbnéapt orehifygtadrtal dxi.tene,

epi tiostanqi t hinyiestradiol. suifonate, -appmatase _inhibitors, (e.qg.,

f adr bzol e %yd& %’gﬁpg)réledgb’ gﬂ%@t‘r}@zﬁn& %ﬁl& H;g‘%)r efAsefélmgétLgn ,lqul‘g' Skdame
vorczgl e, fairlr,bstogbern antiamndiregaense(ewdichfaay asd desediiearcbant 8t ion
ni | utam de),, Sa-reductase inhibitors. fi nast et dde,

epri st bri déy.traderehal 1 gort e EHENd PEgEeTeY b. erskddet edGe, alcohol
predni sol ong,g Q%Teaﬁﬁkgas%?’adtdri‘t%?} Lpgckons) (éa:%gdr,og)%%sﬁﬁﬁ{:ge}gﬁf%er
e), d’drugs”that. r

inhibitors (e, g., 2(). abiraterbn retinoid a etar’d
reti noi csnetcaboln sweteteghbyufféenr,odologhinghygentds hte npne bearre IRDS um

(Druael voby SESLATB}oRLERer AL ABR ANGLEDT B0, 1R11 K. X RS
serum albumin, polyethylene glycol), preservatives (e.g., benzyl
alcohol, phenol) and the like can be blended. A prepared
injection is generally filled in an ampoule.

30 [0117]
While the content of the compound of the present invention
in the medicament of the present invention varies depending on
the form of the pharmaceutical preparation, it is generally

about 0.01 to 100 wt%, preferably about 2 to 85 wt%, more

35 preferably about 5 to 70 wt%, relative to the entire preparation.
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25 axkyl ating agents, antirerabolites, anticancer antibiotics, plant
-derived anticancer agents., and the |ike. Exanpl es of the

wal kyl at i ng[ ﬂggﬂt s' include nitrbgen rabtard, nitrogen nustard -N

- oxi de hydr(S) rdde, chioranbutyl, 3s cycaephosphi udi de, ifoxfadde,
ttdottica, arbogwenee tHPriéxmedfant osyi ateit bEXWHF ame ALK SEHERe of the
hydr odhl ori da, rtobtbnitoi, nelphal an, danedbazi ne, randrmmntine,

sodi um ext PAEBESEIEnenpRoSEhat@ ritec fepehill ed saneliendPa™ ear #bt i ne,

[ onnur' cin ' ipe:ilt:roman; .e i uci-d" opl ati 33 .
i Spi At i e Baa At B hAB BT bxar T bf ot ne iyt SPRREGEG P Do 0%es,
amhanust b n@redehrbdpi dpoum hyidrtoc Bllowitle, rébdemet ithe thpr edhiimast i ne,

puni tepa, ri borrus%i. n, tenozol om de, trersuiphan, trophosoham de,

zi nost at i n FSCEmar ﬁg?; adozel esin, cystenustine, bizelesin, DDS

prepar ati ol itilvereof, and the |ike 1:012. 5] Exanpl es of the

ranti metabolites" ircluMe mercaptepurine, 6-nercaptopurine ribeside,

t hi gi hosi ne, met AGEr EREPEING et Ex®r@SeBRoENT R & Iy tsariBienand low
cyt erabi ne f:osf , i i chl.@ar:i{de - kU dr.u .
fl uorour acit%,gu%? tg %ga?%?,%éug‘%g O)(Slg¥|gggl divﬁ{e{l%cgggh%y}g%eﬁ%%ﬁa l|ense,

em tef urp capecdtiehi o) thamaepttéonnendhebdaredidie, dfepedvenitn, the kind
calcium tall aid, butocine, .calciumfolipate, | evefalihate | ci um
cladritdr e,ot%lenqlo?lgfahlpfj’ f?%la%ﬁ?éc,loﬁeﬁg}lg?r?%? n%’%)}d'tj(&yﬂfﬁr %gﬁn gase of,

per t ost at i forpiekifpex| ridexitirdisheathsnnm b o%a@@ﬂ% fohRdarephkERement
anbanusti ne, bendanuetine, DOS Er eparations thereof, abd the like

[0126] of ERRABFestdt dHelY ecafceP afetbi gtadksveiggltugeout 0 kg)
acti nonypi N-Dapacti AOPYP{ fyCmdl LOLYEL @{mg%fd' SmgZU

bl eenmycin hysd;aechl oride, hdeén p}pn es%F?g?g, g%&ep onypi %D?ufnlgét Iél?re
deunor uhb cipreldpdrodyi ebdde, 1 Rdzor200i oon hydaochtoinicdengaekdernbi ¢ihe
hydr ochl ori de iratuticin hydrochl oride pi r.hhaci n_hydr echderi, de,
neocar zi ngsct%gplo ﬁ,ndmo h#%%\f%ﬁ%s,ergcatlggﬁi?gm??ba‘?’%‘%bp%nl i’t, Im'E6t ahe

zor uhi ci n hytaoehkani dest radiantr edeihydeeedd o de,od dapehdebAs a day.
hydrochl ori de, DES preparstions thereof, and the |iKke, Exanpl es
of the 'pl diti“®dt i ved anti cancer agent s" include etoposide, etoposide
phosphat e, vinhl gglinepsulf o€ tWeNGLLSELPe; t e o\ e

sul fate, tenipcside, pacl {;tlgé(%r}&cfofcetglgxE?%é\%ﬁo}rg‘?%%e& %S%(éﬁihggtered
pr epar atzoomrsirehéegof Lyar dt tire darkeal0y29)iministeredarianghes fofrmt hé a

"i mmunot her.apeut.i ¢ _agents (BRM " .i ncl.ude. picibahil, krestin, .

si zofiran, lil&ltlldngﬁ,' Ubeﬁil#eﬁlcinﬁt'er\]fnajrjg%s&eségsﬁt EFT&ERi ﬁ%?endlng on the
macr ophage scoljenay- sti athat i g F+aACkQr £ a@HaRULOEYE € symptom, administration
colonv-stima.ilatinp factor, erythropenMatin, |ynphotoxin, ECG

vacci ne, CHFIRYL, RBactB? dubfariiums | épanPselele poiymEcéhddi @s Ep about
procodacol e, i i - Or a ike- [0

Enanpl e of qtor?gﬁl' éreTP Fbgéroakgﬁéa?c%r sjay Oilnretg h%gs%dﬁénr%n%%%%en 3 |f? F%Bly

t he actizonapfoutcel-Pl geomedut act oros en €ekl fgrowh dracirgrectieeeptrotstive
i ncl ude any suybstances that. pronote cell proliferation, whi,ch are

normal |y p)élcﬁt ﬁd%@ E’g(é?n‘é?l%t?’ ﬁg}r)lé:%a§st ﬁﬁ%fﬁﬁ—? ol Lt fYar PhERgREOUS
that are (aetjaklecaf exhibiting theix activity at |ow ccncentrations
b'/. binding to . a receptor, includinp (TU EGF (epi dexmal growth

factor) or ! lances possessi ng subetantially the sane activity as

FOEI GRul . (2) i neild RoAboSHRSLANGRS IREReESE A% LS Al ald Y,dhe sare

30 concurrently with other drugs. To be specific, the compound of

the present invention can be used together with medicaments such
as hormonal therapeutic agents, chemotherapeutic agents,
immunotherapeutic agents, medicaments inhibiting the action of
cell growth factors or cell growth factor receptors and the like.

35 In the following, the drugs that can be used in combination with
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.23 activity as insulinie,g., insulin, I'SF (insulin-like growth
| G=(3) FG- (fibroblast growth factor) or substances possessi ng

b | h ECE
Su Sta,”t' a 'h(%ktecrozzl faocy & t'gh\r/elo Rhe¥ent 2o Snfigd 7] fdf]e aéﬁaeﬁ?tsaha? cell

g'rowih f actonsofétgnt "d68% (col ony 2(): stinmulating factOt), EPO
(eryttropoi etl nZ) IL-2 (interleukih - 2), NO? (nerve gromh fecteil,
EDCGE (pl at &'t derlved gromh factor), TGp (transform ng growth
factor p), HO? (hepaboeyt ergrawt hnfaator) .« MEGE émwlaagerﬁayiotﬂﬁél@de
exowm h factor), heregnlin, angiopoietin), 25 0p Exanpl es
of the éelﬂ05§te@\mrl@lf,ad@@thyééépﬂbestmhcl@idleomtyrlrmrtﬁ,s capable
of bi ndi ng £ f n 0 0 n( ddh
receptor, fer eg%l % gggg 5118( gl%fégg c§§gg\%%]:s% |n0ér€acteedt Chfo aadlnone
i nhi bi tor ao@Ea:tecepyplroiterbﬁE atxtatecephoaz@l, FéHerefs:tm:ﬁrwl,-l or
FOE recept or - 2 VEGF recegt or, anpi opoi etl n rece tor Tle2 etc.),
FOGF receptdist TdTORET, TEPFFk TRt haaf Pketene, ormel ’éc‘%ﬁﬂﬁ'es of the
”Ed'Ca”Enﬂ%ddﬁﬂé@d&h@@néheaﬁEEL@BtQBgéﬁsC@é|g9rCWEﬁbifféd”éﬁE%aﬁéﬂ|
grow h factor receptors' include EG-"inhibitor, DG-a inhibitor,

her egul iZA iteiemiitfene cASURER) unpnbﬂtprep&mlmblmmltﬂe:tamﬂu bdt er,

P CT bl b6 NEE ol DLom EPL) ALY, 05,k EZ i b for

i nhi bi tor, g@mlliplmaeteltatemhbh'sta@éliﬁl' Jte@ppcbﬁélirmh; bdzt@oni-EEi’e

inhibit:or EER4 irTh 3- n |n r tor IGFlreceptor
i nhi bitor, qp@ffélqsé; NhﬁpﬁgFEFra 2= r%‘&}-zg £, | WHHR tatr L Egpitors
receptor-2@é1 b'&%ﬁro&o@% HeeeRtaN »31 58N Bhi of roFo (&, recept osr 4

i nhibitor. VEGF receptor.. inhibitor. Tie-2 inhibitor, PDG- receptor
10 i f: U6, S9emeftangbi vorhiZbilEor fOFaEstAREbi t okt i FARBrogri DI forg. ,

c-Rit |nh| nhi_bi t or, h|b|t Trk|nh|b|tor Ret
i nhi bi t or, n%i&ﬁ“}l%ﬁ b?’%&f"‘rtﬁ@k& ’ZHE%EIl% th?% feductfps 1nhibitors
i nhibitor. A.tg.,i MiinhisarmriBRK ephubtb@idamd tberéhke. cdttéx hormone

speci ficall , antl - VEG- anti body (Berecizurab_etc.), anti -HER2
anti body. At @nnaﬁiexﬁgﬁeﬁ &H&S'ePEe finigptpne E@ﬁ%ﬂ%ﬁ?ﬂ
(Cet nxi mb,tfqmdlw&%@ Ma%td%@@absywtﬁegm@r dnmboet6ry ., (@ngi; VEGER

anti body. Imatinib rresydate Erlfotinibr Gefitinib, Sorafem
Stnitinid, @Ddedtianione) uag@ttllnpbd vataBanioB, that(netar@or@)tnzomhet hyl
-11i -indol I Y

-(1-pyrrodi det %(ﬂlérsggezyl qU| ﬁgtg% i ﬁ%ego %gﬁ}c’ﬁ?ﬂ?ﬂmﬁeht aérﬂorlt]i)%%b,Drug
Pazocani b, Iednemrynidy,stEandutepbbat{(dns bfhwiec2, GrditfHaudnngenzyl oxy)
-5 -113 -1, @ I—%ﬂ pyrrolidinyi.)butyliureidejisotniazolo -A
-car bexam d 1( 547632), Ahltinib, N-3. -dinethyl -2,3 -dinydro -1H
-inCol -6 -y1) - ZpWidsdick +nd *‘E'l—:@%*ﬂ)ﬁle%abeﬁtwr hdiRes~3include
-cerbezam de MMG 706), Nilorinib, 6- N4 -(4 -ethyleiterszin -I
- Vi met hydb) pﬁwlémllaltlng\la[gﬁn(qsy aaﬁemestah@é]ltew anpyepofef2agtibiotics,
-d] pyrim di I ani Tensiroli] Thus,
Ever ol i nus Iﬁ? Tl% r?-zg-agétcgl?%)er’% X%%R[%% gd tﬁﬁy?p?%er azin -1 -yl)

-(3 - rre[t(mm] 7 &- pyrecoi -5 - ylamncjpyrimdin -

-yI eul f acyl ] phenyd] cycdopr opanecer boxam de so 68 0) [14 -(3
-[4 -1,5 =[N - (3%’4&\’%@1% Pce@l%&bf%ﬁ%&ﬂh?&%nti 11HC1B9ﬁe%Fr0%en

-yl ami noi qumr@czaq!d n n&rdgjewmu@rt@eﬂ hy— obhatehxyaebeﬁnsmaé PARSPRANS Ly 1,
(AZD -1152), (9 -chicsno -7 -(2"6 -difl uor opbenyi)

- 5Enyr . iam da(czslaphqjs:pi@m@}ﬁ?zazlé@ﬁfan@devu amncepenzgacbaqudn(sl 1LN

-8054), 14-] .
trimet boxype y| I’VI ny| Sl}lo% trl%}lff&%eaﬁyl Pglfnillcs:'ftﬁrelesg fjﬁﬁqc}s}]a?flde’

mitobronitol, melphalan, dacarbazine, ranimustine, sodium
estramustine phosphate, triethylenemelamine, carmustine,
lomustine, streptozocin, pipobroman, etoglucid, carboplatin,

35 cisplatin, miboplatin, nedaplatin, oxaliplatin, altretamine,
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(ON-1910Na) . 4-[8-cyclopentyl-7(R)-ethyl-5-nmethyd-5-o0xo0-5,6,7,0-
tetrahydropteridi n-2-yl am nol - 3- met hcxy- N- ( 1- net hyl p4. eri di n-4y1) benz

am de (ENL-2536)" 2-hydraozyethyl 5-(4-hrono-2-, .

chl or openylai%ﬁ“%ﬁs-ti‘f-%l & -Ofpry]ré(’:ﬁ?l ?X&Bgﬁ%?ﬁ%%'z&%t%m“tlne'

cer bohydr exsiaire n(A)BRne244umiNebad ( B i5bndistyidr, 0XEaoRoyt-d& 4-treosulphan,
di fluoro-2-(2-fluore-4-i odogher¥l am no%benzam de (PD-0325901) and the

li ke are usePPHIpRaRIsleln ZAgactroATt 6T LHa l aFoF enpR FoHeT B ugs, cel |
cycle 10 i nbyjidiQls iR 9.1 AULALE AppRNERLEOES: 3 AL o B dmhi hi i
PLN. i nhi bin{yor s, d :lN i nhilbi tgr él) ) pro k)ap%pt otjl'c agents (f;’. gahjf& (I;Ee}?e leke'
i nhi bitors,[Q1&PJi nhibitors, Nedg -13 inhibitors), proteasone

inhibitors (e.g.,..bortecom (\Hedgeh sigpal,inhibitors (e.c. ,

Vi enpdegi b, L DE2 58PS~ é?)mﬁht agiggﬁ‘gg.gb?%fg\?%%t ojr%cflécae qn,‘e}gcaptépurlne'
p- cat eni n/ TOhd nhidhidpatrs neantibo¥éteant hbodypsiNof che sh@nadxanhj bi tots

(e .g., ant-ti--Notch antibody, y - sectetase inhibitors),

| i - aspar agiRfa%H* Aceyi ST6%e,-3procar FazPREChYEr oenf e pifene ocfosfate,

Pr Ot OPOT P dh -10BR) thyhFRIA%S8L! , SUBLCHELGS NEOBE OPOFPRYEbfraci)

-sodi um topoi somerese’| inhibitors 20 (e.g., irinctecan, topotecah)"

t opoi sonwaseedadfumhithi® erdoxal luy idietd,covxeahe)fudi fferemtittbonre, emitefur,
i nducers (e reti.neid, vi.tam n C), other_angicceneei s inhibitors,
(ot Snaris B RN s Rk Rsh 5 y AT b BEHARE: | SoutoV P atR T RsE Ham
hydr ochl britde)],0iki,s phasplioni, c cadicdsim( €oginapam deonabeinZ ot eds opete) e
thal i dom de,. 5 -azacytidine, decitabine, antitunor antibody such as
snti-CD20 dntdHody End FHE ke, TLoRPAPABEl ed=ERE FBBHYSand the | i ke

can al so be)sediycarbamide, BLr€@ERLREARY EE?iEQQPQHDdigéxﬁﬁfdPﬁ sent
invention and a 3u concom tant drhg, a superior effect such as 1.)

t he doselscan bevagduced tas eacomparied .t embiangkeiadni hestemtsonnef bhe
conpound of t.] ion or_.a concomtant drug., (2) the drg

to be conbipn%%eav]\%[[tﬁ%ﬁgetiéglr\%gu’n %4) 1-t}heeclplrr](ees'ent i nvention can be

sel ected acoraliing. to the condition of patients 3.5 (mld case,

severe case and the |ike), (3), the period. of treatnment can beset:

| onger, (4) a sustETREE S Pdatént 2gff-e6fCeanahefestghgd, 1ncisyea
syner gi sti G &f fregty can e affiorded by ca ﬁ%tainye@nuae egraﬂsmgegnﬁﬂ@;ﬂ

of the present invent ion and a conconitant dfug, 5 and the fike, can

be achi evedlaam3;irj hydrochlprike prissemysipecifl tstd orpep hengoiposmifate,

of the pres i tion an& a-.concom tant drug.used.in obi. nation
are ref errecggl{no&;h\s{%t & W eI at o Cag et Ot fﬁénpsgggﬂf:ﬁ?%éaﬁon' s,
10For use ofcldheiconrbimaticomlagente ,obitrheupiesanhyiR¥ent bende} he
admani strtion time of: the conpound of the pmesent invention and the
conconi t ant SR P 4 S h QY e opted aff@FRELEBAPBELAT- of I theapresent

I nvention EHE&é&%&d%HVXH§FE¥H6§MTﬂ1n,C%ﬂtg%aﬁggl%b%ﬁﬁ&ggntﬁ QQOCBlo ide,
adm ni strati on subject sinultaneously, or may n e adm ni Xt ered at
di f f er emts. Ttitmesan v ad dyaye abfl ctieleg oncdlemizbantn dydgomayobéde, DDS
det er m ned ar di o.the dose clinically. set, and can be
appropri at é%f/e%saé:l é:(r:itgg(% Béﬁgﬁﬁfhga%% )Er}ﬁeea"a]dgﬁ ni stration. subject,

adm ni stratj@meToute, disease, conmbination and the like_m [0135]

Exanmpl es of the admanistration node of the combined use of the

conpound of the predEites r‘n’\}feﬁtl"ieonP&ﬁ@tt‘ﬁléréaﬁéoWﬁaﬁﬁnéﬁﬁgagﬁﬁadelnClUde

the fol | owidig,pdetods (b, sEhe g%%%%%?f V-R%lgt‘s%iﬁet sLiygpLion and

the concomitant drug are sinultaneously prodnced Z5 to give a single

pr epar atiooryinghiichtdire thekfatedni wistes etk (2)fate, coapopndiod, tpeclitaxel,

?ge;?Cé't;gc%%%%%&ggnggéggﬁ ﬁ%ﬁg‘&ﬁﬁiﬁgéﬂ rg fb§§¥¥Hé¥é% ’ %g%Q%%%dlike.
[0128]

Examples of the “immunotherapeutic agents (BRM)” include
picibanil, krestin, sizofiran, lentinan, ubenimex, interferons,

35 interleukins, macrophage colony-stimulating factor,
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are adm ni stered sineltaneouely by the same admani sttatien rdute, (3)
The conpound of the present invention and the concom tant 4c, drug

are separatel roduced to gLve.t ki nds_of preparations which are
admi ni st er géaéillﬁf)ﬁg%gaﬁ%igﬂgfﬁJsrf“;ll\gﬁlcﬂ‘? r%ﬁﬁtéprdt GiFFErentS Hitres.

NI') The conpeuhdtekihhenpresentihdyent @b fhen GoNeom,t anty Giiugie,
are separateiy. produced to give two kinds of preparations which are
adni ni st er é’&lg’?ﬁﬁfzpéﬁé%si(y ByoarFd er et A 1HEratd g bositresng he
The compoundyef the present invention and the concomtant drug. are

separately produced to give two kinds of. preparations which are
admi ni st eréd1Byldi fferent administration routes at different times

(e.g., the oonpo e _present. i nventio nd t,he oencomjtart.

druq are S adm n#ggré?g% %% Fﬁ‘les or dler?roo"fnd? n{]%%eorrsevéf]sgh& dér}e)d.’lc'ﬁlf?nts
dose of thentabdothtabhedaugibs apprODY i @t@lth deiefdiNed idd1l growth
accordance with its clinical dose, and the ratio of the conpound of

the pr esenFaFﬁ9éan8ﬁp5ﬂHSt hén‘éb‘t‘i‘.é%rﬁrf%.rﬁul?ﬁttﬁd?qess dpprlopricatadlsy cell

det er mined ;dependirag;on, L P&; 4Nk AL St AL O, S EHes Ll ing not mare
adm nistration route, target disease, synptom conbi nati or‘?, and 't he

li ke. For éxanpke, Oifenoiheuddn wesyhriattiort suly evtpaliles mfimexkhittie ing
concom tan ea_l.s. i .01 to 100 arts by weight), relative

to 1 part tt%)l}g%gl Sﬁt%l%g? %Eeg?:"(%rr%%%%e %lfa({)lh%qsprbe‘gé?ﬁn%ﬂp)erﬁol gh.feceptor,
[ 0136] incTheéiegnmbilnatcen (agenérodl tdeopreseitt dneeit .substdhdids

has low toxicity ahl, for exanple, the conpound of the phesent

i nvention 2RAFEFStRE EBBYEADF Rt Eneer comtom Tt idhaes ¢&f. ke g., TGFal,
me. xeci, aqeordhngiihood BRLBEEnKEOWLNELss Byl s WP 211y the same
pharmacol ogi cal |y 20 acceptable carrier to give pharmaceutica

conposi tF oRSL1FaEN as tabhéts (#ngl udimgrsugarlEodatietsitlabl-dtike growth
fi Lmecoate t), der s, a es,..capsul es (including saoft

capeul e), gg}tg?}rzn)é, ?ﬁfwejggforgg; gﬁ%pgfs} %%iejass,et s%%?"gﬁ%%c%eq asd
agents andstbetbihkes whisebssangheuisat ehyi g nited eveek aAlilwitof as FGF
parenteral ly | ocal, rectum_. venous). An in-jecticn. can

e. a. 2.5 .
be admi ni st[Srgd'b)‘?cilﬁilf:a\rgﬁou?,asilﬁt F&tus dffar (X ed@hdieanéSug rer timtiagtor) ,

-organ. admicpi-sbnat LaRn, (@f g&ﬁgﬁt&¥lia%fgﬁkﬁe§é6¥br4Oﬂﬁﬁﬁ A%E%’(colony
phar macol ogi cal | y acceptarde carrier ich may. be . mused for
prepari Ag Ehergonbiingt foataaent EBP (deypresentetnvientilory timoserleukin-

simlar to-the or i d, phar nacol ogi I cceptabl e carriers,
that. can B _’ugg f(gr%{a%eggrgggﬁc ?(_(:)no%i" %@%héf&%ﬁﬁ% qrhvgeéutg%Wth
the presentfaicRvent i onrpCcanrbes FEAkioned:oWier & hecesar Yicrt N@epatocyte
af orement i oned gddltlves that can be used .13.5. for the production

t

of the phaPél¥éet FeafF agent=6f {Hespredentldothfierits chEoWUt HagEor)

preservati veseqalt hozadghbsoicokQfants, sweetening agents,
adsorbents, wetting agents and the |like can els be appropriately used
i n appréprildtté®anounts, C.J5 50; The conpounding ratio of the
conpound of the iLpvention the concomtant dr i n, the
copi bi nati on. aggﬁgﬁg?}gtshggpr%g%en?e#%v%ﬂ?‘f%ﬁ ]gaa%t%]é Hpproptiat eiF e
dependi ng any tkecadnirBi shpabienocsubj €€ing atsi fhetd Bdi@RedOWEsd cell
di seases and thg1 I i ke. isFor exanp t he content of the conpound of
e

the presenfTofh ﬁ?FBﬁrf’n ﬂﬁ@leghﬁ%ﬁ%@'?oﬁ‘?c%@%ﬁc Rft T Pel heeirptor
meert 0, P5RS5 Sepsho a5;aniLhe;Sesgge o and | on vl e
f urt her 3pr eeecalbby-£r oRf-&8boateptsrtd 20%'BY wetghtor-2, VEGE receptor,
angiopoietin receptor (Tie2 etc.), PDGF receptor, c-MET, c-Kit,
Trk and the like.
[0131]
Examples of the “medicaments inhibiting the action of

35 cell growth factors or cell growth factor receptors” include

71



m based on the entire preparation. The content of the
cohoonitant drug in the combination agent of the prmeeent invention

varies dep n and_is usually rom about,
0.01 to 90% l%@ﬁ@ﬁ% pd@g’?&ﬁﬁ&vwﬁﬁr aBoERoRlin i t%%’ﬁy WBRGALD
further pr emabltysrzomroimme@tr 6:5 1.0n200dyy, \mggﬁhhlbas_eﬁl ODSF
the entire pregaretlon The content of additives in th

conbi nat i on "RgEALO6f FRR PHESIHOT nventi oA Varis HﬁﬁeﬁahhﬁléﬁrthBDGF
dosage for u I bo

preferablyq}nrh%?rggggutr§ %# Sk A)bg mg§5h%ﬁﬁ aseggon t 2ﬁggpgltor’

pr epar at P oRNIZA5RRER tihe l@bh]pbmm diGH H@Oppésenmhmﬂemrl,oﬁiERﬂldrthhbltor,
connot rdt a par I sane content

adopt ed. , F%%%g%ﬂhﬂﬁftgf qu%ﬁﬁl%e%%?%?#%%é %%ﬁ éﬁ&; Q&ed ngétor, IGF-

net hod known rpeeptoseinimtiicton, sFgeneeaébyoenplxnhmﬁuuerthEGF receptor-2
preparation. t he compound of the preeent

0
i nvention RE OEonE%EhﬁﬁﬁﬁPtﬁFug &gﬁlhetﬂ%dqu ht§sRtaguéodghibitor,

i nj ection tvtmt hebeptbh anrdirspessi @geageﬂﬁh-_(@ltcge pHiEeReB0rt
(manufactured ty. Atlas PPwder, US) 60 (nanufacture& by N|kk
ChenlcaﬂQ)1ﬂ@éb}§@€hwweheugpﬁeepr,cBﬁﬁpZ?hﬁthNbeﬁﬂ&Bceehlbedoun1c Kit
alg|nate ro IIu e ), zer

, asc%%g{égf dgy&n%gﬂl}ﬁl%%r ésﬁﬁﬁ E‘ g%%{%fl}rf%c an k‘) Sr' Ret
poIyeorbatan&ﬁb1hap;og@®3 1nhrhﬂudm | MEBIMERLR), glhieerion, MEmamﬁhlblﬁor,
buffer (e, q. phﬁéghorlc fCId .al kali netal_ salt a thereof, citric
acid and a aF°%al tRh ifory ﬁn?eb?%ﬁFwﬁhg Ngentspecgiically,
sodi um chl eritdeyepot assiwdn ¢ himnide sunBREL €] ) | saihiteky ghueese). a
pH edusterwge g., hydrochloric acid, sodlun1hydrOX|de) a
preservari r@étuéumabth@¢r$éﬁ@E&y§éﬁcbatenttmﬁﬁﬁﬁ(ﬁﬂ?&h@dy (Cetuximab,
nmet hyl para p h I.SS g ent
(e.qg. con?%géFy@g$¥h ¥ meg anf%%)%§&5¥h aﬁgﬁiéﬁ% aé%ﬁ? gb?,a glbOdy’

propylene gimpcdhibsnespsets, Em}nnﬂﬂmhngeagemﬁnib gSorgiatciose, SubEReYH b,
al cohol and . the |ike, an_be di ssol ved, nded or _enulsified
in a veeta&P@ 5FPlEUCﬁa%§t%ﬂﬁ eV@FﬁqagéQa &?T l&%ﬁ%7%1m§§86 loitf-ipdol-

corn oil andytibeyhikenefnhskpol-aby '11b5}9r69§81n}$1‘)cﬂ}c§§»@f]%BXEQQSllne

glycol and the |like and prepared |nto an oily 1njectibn, whereby a
injecti@h i@ZarPerded. Leshaunpy ib,n Paddpenon, @@nﬁﬁﬁﬁnetenﬂaOnglnlb 3-

| act ose, swgrg§%mps§agcggf%ﬁg§5§€y gﬁg&ggrgthgebgnﬁpt (e.g.,starch,

cal ci um car bonat e arebi c,

carberynetmwkmeuhdhnyE)bmtyﬂLumaﬁdqpﬁebohnezonée4 carboxamlde (CP—547632)
hydr exypr ceyi,cal

stearate, &Lt Peﬁ6)61€6%¥brlc B aﬁddﬁﬁXdF?k%Hhﬁvkgg 'é&dea {BYfhéin-

conmpound OM—@hﬁe@h9§§ﬁinéYb§¥ﬂdﬂﬂé4®'cBQEo%émE&EKWKHGiﬁv3 drﬂgioﬂgglﬂheG—
m xture can be COHEreSSIOH mel ded, according to a nethod known per se

t hen |f2éles[|4r‘a<19I“§ Vﬂaﬁlm@l@dﬁ-ﬁrﬂdﬂ@&hw&hpbenzbhﬂ%d[w '@hﬁaiyfheuhyl] -7H-
known per fotpespy e pteperty

or durabili %o[afae Qggig%g%e i cX ? a%%%nléirggagﬁE’As the
coati ng acabmblroﬂmmus 3Ese exanmdse, shyd&@mmproaykaet&u&inﬂINHK¥HQA

et hyl cellul e dr ox yl_cal I ul_ose, dr oxypropyl cel | ul ose,
ponoxyeth?l3%318¥9EBF¥13V£ Téf 3PW&FBHX Ca%@l10 ose acet at e.

pht hal at e, yh%ﬂhﬁ&YF&QPMl@E%lB“j%ﬁdﬂf%%?l@BB@ﬁbﬁ{@yclopropanecar oxamide
hydroxynethylcellu ose acetate subcinate, Eudotegit (nethacrylic

acl d' aeﬁylléyaéﬁé . 35[1gopdt yArelr5- NadéfééugreﬁhemmiFuﬂnbanDSlmetpylbﬂlH—
(e.g. 'ro%ygékggh3 ~ylamino]quinazolin-7-yloxy]propyl]-N-ethylamino)ethyl
phosphate (AZD-1152), 4-[9-chloro-7-(2,6-difluorophenyl)-5H-
pyrimido[5, 4-d] [2]benzazepin-2~ylamino]benzoic acid (MLN-8054),
N-[2-methoxy-5-[ (E)-2-(2, 4, 6-
35 trimethoxyphenyl)vinylsulfonylmethyl)phenyl]lglycine sodium salt
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red, titaniumdioxide) and the |ike can ha used. Thee preparation.
for oral adm nistration may be any of an imebiatsb-rel ease

preparatio N ta n rel-ease e ati.gn |usr|

Mor eovet . n(toﬁglgg%%% JlOqléjt Clo P&ds trL P?%% t%?olh afd K&~ EoREsATt &ntr 8-
drug can betetlraﬁggropbeﬁidm-l2y-yQ?mﬁﬂU%SﬂﬁeﬂﬂiXﬂ-N—S&%&@hbdp%be!:!LQEHF.]%—
supposi t or ordin o] no m Xi ng_them wi t

an oily sué@‘tﬁ’&?é ‘g%e&ﬁz 2gzét'r gt'QYSFO Wﬁé]ss's"g(é*l‘b§88§t'?a te. A2
the above- waart-bpRedy DihnhSulsimabeo- i%e%ﬁ[ml%en@ﬁﬁﬁeékgié el

hi gher tatty acid ile.g," cacao bhtter, Wtepsols (nstrunactured by

t)ynamt5l\|6’é‘§ik>°h@éF%ﬁ9§'C}e JIacériddes T&f[&é%l)l ,Lﬁndﬂhlandnroxatprypaxydi 3,4-
e. M gl hy)

\[/eggt abl eg%%llﬁf)ygaénf%e@g}%goo%l g %Egﬁﬂi%ﬁnﬁc&q on-se (913& &?599&1)(1
the |i ke aredmehei bnkd.a2b dFawd. her nore, as the aqueous substrate, for

exanpl e, potgsr/}étzgyl ene glycol, propyaene glycol and the like are
nment i oned s the aqueous gel substrate, for exanple, natural

gune, cellul ose derimatives, tMlﬂMé Q@&y&ﬁé&tl@f%d"dﬁ; -1 ol YIRS

and the like are nmentioned. 20 [0142] he above- nenti‘oned
sust ai néd rFeheRdEopEepar at v ohursuat i Jﬂl@dlbleﬁ@e%e Arumrras@apsmmmtcb
the like ar I; u i e sule ¢

pr oduced bﬁ%&l Bg%gﬁ(sﬁvn % ?ﬁfsil!ég ?%%gJeZ qﬁhofgs%a%ﬂ] %1 g-s

t he fol |l owBad L. 2hhissfbre143pP 1nh1b1ﬂ'dms,cmmmﬂ-r81 Jﬁmzrtﬁe:d&rgsent
invention is referabxngged into a pre aratlonfor ora
admi ni st r ati-oN 8GR as"BI8SFPHS pi B plr at PON-§EoHD 'péﬁﬂﬁgehﬁgl atfange,

tabl et, capsulie)tand t€€g||kelsﬁéd@@lgedLDE@ZBa-f§f4§¥€¥'(Wﬁg(glgnal
rectal adm nistration 3c: such as a suppository and the Tike.

Parti cullar yPhigispapar(gtidon fforcageainddrEniistyiaticonsi s aplltef-@lmmamtlbody) ,

The concomyfant, drug.ear i nLb the gl_alg) !'gtplpu hed ru form
dependi ng on t%’ & 8(3‘[0?11?%5%?%8, %0%44] I niec onq—'o

cunpounb ofsechretpsesenhibmnvent) pnl- @spih@gmm@mdcﬁﬁliﬁ’di{h, and
preparation. there tai.ned rel ease nggar ation. or

i medi ate ¥ &céééézﬁyf‘lgpﬂy&‘rrp&ﬁ&sffld?hePE&H—,?BGHH‘ PrecBresesemplex salt,

i nvention elertheiconesAt babtpHy Y- 3P4 B epas@ti ihd-hereof 5 [13lhia ors
st.?..... bl i ogual, buccal or- s intraoral quick integrating agent of

t he conpéur@-6f rt hélﬁpégéﬁﬂu RORAEEOA br PO covToorA deant] dimlgbidnd s
preparat| on et eoby.gbLLobe despelbed. bel oy spesidd .ol . 101481 L1,
a

i nj ection and.” "prebaration §%n pr
di ssol vi ng vtitem¢onpoundtbért hagpo@smmm nilrﬂlitth):OtbeQr they congemdiantin,
drug into wgéez is preferable This injection may be allowed to

a

cont ai n. hZo8tEramy GO%sA itesitbater), a-blockersTHe ignj eéeinenlpsin
obt ai ned b%ydk&&ﬂl&tf@e)th%lcéﬁm%km@ngf: gma@e @rgesefg;tamla%ﬁg£é0n or

t he concbmrl tant drug, and if desirabi e, a. benzoate and
sallcyléfezoﬂﬁgéoﬂﬁﬁ%}' thalidomide, 5- azacytldlne, dec1tab1ne, antitumor
antibody such as anti-CD20 antibody and the like, toxin labeled
antibody and the like can also be used.
[0133]
By combining the compound of the present invention and a
30 concomitant drug, a superior effect such as
(1) the dose can be reduced as compared to single administration
of the compound of the present invention or a concomitant drug,
(2) the drug to be combined with the compound of the present

invention can be selected according to the condition of patients

35 (mild case, severe case and the like),
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101461 As the above-nentioned salts of benzoic acid and salicylic
acid, for. exanple, salts of alkali netals such as 20 sodi um

pot assi um e like, salts of alkaline earth netals such as

cal ci um nggge%{q_ﬁn?%]ﬁhoq HDgtJ Iqq?é?‘,tmﬁﬁflémﬁ?%ﬁ?esaﬁetts ,loﬁ‘ESanj ne salts,
salts w th @ngankesbasesd suehtmastt corethar ol ndickhenkhke, etc. are
listed, [01471 25The concentration of the conpound of the present

i nventi on dr)t ReSEonedhs tiehtefdiegg Fan am. afifjeied by Bscrimoedsuse &0
w v% pref bly-~ fr . 0 '
benbat e o) andripr iR SPRe Bre3eff Lhihiton, 25 SOBSFELERELAP, Shud,

about $ trian20tievl¥®%e, can beThehiipjedti on of the peesent invention

appropri at e[l t¥L %?nt ains additives usually used in an inlection, for
exanple, a é) 3 i"l'izer (e.,g", ascortec acid, sodiumpyzosulfite), a

surfactant (e.g. InPehysprdaier &hedTBEEQEOL), BnSAUdiidunzebt. Whe( 8r8sent
gl ycerin, ethanol), a buffer ce.g", phosphoric acid and alkali retal

salt. therdOFENELPRi @00 | PTEvEN APRAl ArRetateds it CSest)onaaTe

i sctoni zi ng..agen g 6 i de, ' c Lpe) 4 T
di sper si ng gggnt E?ec,&é.?s h?géjoxyprggglrcgrg?h?ﬁ%%?l u t)tfsi@g, E%%)%Ffra?n.l??e%lon ’
pH reguliat or (e. §or ashydf ochd ordmbiaeitdpnsadénim othydreoxirdepntainvention,

ti " .ethyl. hyd t ic. acid ,
G S0l vi ng Dgenriny S B A Y R S D RIere BESEPhG: Fr¥swgton
agent (e, c,andprapyteneo@ taal ,drsuCresept BeSOEtdtidiy agenthéeclmpound of

gl ucose, benzyl alcohol), and the |ike, These additives are generally
o bl ended tR§ BTBFBPbr +H G isTalany G88dCPRCER Faijteiiven capoipg9l

It is adva t inj-ecton : tr-al | H
to 12, pr ofSr ey From BH ¥ 8 T b by addr Tl on of & S roaa af ot Y
. 25An i npedE enniisiebtactert i ffiessoltvinges he Thenpoanadeodf the

present invention_or the concomt dru nd if_ desirable,

benzoat e aﬁ&PSPmétEEFi‘g?‘é? é?ayagg(? %ttﬁé-@égg ry5°% ne?o&\?et?‘ﬁeaf)?‘aned
additives iditiaiwat ey, sdhesendreyarbeecdiappobyedat 1 ame1den dapdneang hen
appropriately dissolved in the same manner xn as in. a conventi ona?
nmet hod of prédéeragtahr#hj@etipeqrolsdpinistratingn Fuecpaddsratton

for injectiQppkay:be,adyant;ager y heated..., alternatively, for
exanmple, fil terl steri| |gza?t|E on, LkFég'h. or ?&heat sterilization and the

i ke carrobe 0d@¥ducted in 25 the sere manner as for a usual injection,

to provide an injection it.. may be,advant age t hat _an

aqueous sol uti on@@@pgﬁfeeﬁig}f‘ afcémgﬁéjéé@géant%oﬁ? g?f;)lﬁ'sréesmlﬁggt use of
sterilizatitor abmpB0ntood 2N d:0dsedtt anIBnaobirdmershe.ciceparaht OBrug
endowed with an antjbacterial property of a sitilution may al so be

prodeced soT¥HEES FREaRObOBEEH - hedsr epar at POrrWIREHA i%F dingi Bedsent
and ad:. m nigtered,rphti phe sl tant drug are simultaneously produced

25 to give a single preparation, which is then administered. (2)
The compound of the present invention and the concomitant drug
are separately produced to give two kinds of preparations which
are administered simultaneously by the same administration route.
(3) The compound of the present invention and the concomitant

30 drug are separately produced to give two kinds of preparations
which are administered by the same administration route at
different times. (4) The compound of the present invention and
the concomitant drug are separately produced to give two kinds
of preparations which are administered simultaneously by

35 different administration routes. (5) The compound of the present
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Nv1l;el 1 35 [2] Subtained rel ease preparation or imediate-release 60
preparation., and preparation thereof A suatei ned rel ease
preparation is Qr_ef erable which is obtained, if desirab ty coating

e,
a nucl eus coffai ﬁPﬂgaT‘Pletr&?orﬁ?é‘GﬁﬁﬁltB?tt%u‘i)rae%eerﬁepiaﬁééﬁﬁyoﬂ’%?m?ﬁ‘é to

concom t antyigeudywW khnds fdd Magenttsueh @si @ Walelhunsokubled by
substance, swellable o-lynex and the |ike. For examude, a sustai ned

rel ease pr&pacarroh ddninrdlraadmnirstEasi oh dffiorcatadmrabst ragi onthe
per day ty i ef er 2) rl .

subst ance %gleng%}lﬁaagfi?%epargées%#i % %Lﬁgﬁég?rtéh%%\?éeh ) Ctogfzglggg%%hfjrug are
cel l ul ose ethensssachdasn etthiyd celdeul, ose, ibuthyd aedvatiseserdnd) t herdd kinyse
cel | ul ose eg,t E}S such as_cel |l ul ose acetate,, .cell g{e se gro i onate and
the 1 ke, B3l UPn§PREghordits (B eas SpoPYRPIy ot SEECTBOrSdi AP

butyrate i Scanddbheel vken A Wiiigiaeh digeL Nagnyitdie aGhkdoCepokYBBESHpound
met hyl met hacryl ate copol yners, ethoxyet hyi met haor yl at e/ ci nnanoet hyl
ret hacryl até/ éi‘@?n@éﬁﬁ?lllt et Ricryinatadcbpe | yeredl yelty dgeey e aci d,

pol ymet hacryl| i o] J ] i Kyl ami c . .
Dol Vi met byl REeRoer T ey e et AmoRifd, B PRscRIALITE  arson ubject,
am ncal kyl adietihactybaten copae,nersgepoliyéatdeayidtomnhydbide)yion, and

gl yci dyi hacryl at e_ copol r, particularl|y: ,acrylic acid:based

ol et s Suot S kEadcrbn R Ry BRGH e S M LRHGeF g tOHESS O TR,
100, PS- 30BheRkondBhit&ht ROuRE-sPOskat hyl 0. @cryd atey rekhyk by weight),
met haoryl ate/tri nmet hyl chl ori de net hacryl atel et hyl anmoni um

copol yner) FeErderagrt NEP®UD It vedghy of mebhaeeipairsl etthyheasrgrane
copol yrer) ,; %ﬂtﬁgﬁ i ke, hydrogenated oils such as hydrogeneted

castor oil (le, g., LIJERI WAX.; Freund CbrooratiocQ), waxes sucu as

car naubaswap0,13fedtty acid glycerin. ester, ?c, paraffin and the |ike,

pol yel ycerin fat acid esters, and the |iKke. . As the swellable
pol ymer, pol yner 8 FayPRgT AR5t A4 9305#’& Pﬁﬁsﬁ?BdﬁlvfrﬁlsoﬁbWaﬁg%BM
dependent sweliliakeans, pref ef:abie e, andepebypBlisd awitg dreadendi ¢énvention
di ssociating group, which nmanifest snmall swelling in acidic regions
such. as i RAA/&Ad thar geoswEneitigpried rencraltaryi &y siach Lasmiigedsmal |

i ntestine lar Lpt i referahl e-. . I
having an SoCSroDs 3o E apr i MRl B 8 i Y SRR tTRR Ly
swel |, crosssdepmAabkecpotyaoryd icvacpthapobyaet scsuctprassiftdonexaspte, as

oo oD A% It RN 342 20 b LKy ol veptbopLi i
H vi swake Hd3del@d, g304ulat] @nesumnufaetungdnbysdbkediuefhereations,
h) Industries, Ltd.), and the like, are listed.
injections, suppositories, sustained release agents and the like,
which can be safely administered orally or parenterally (e.g.,

25 local, rectum, venous). An injection can be administered by
intravenous, intramuscular, subcutaneous or intra-organ
administration, or directly to the lesion.

[0137]
As a pharmacologically acceptable carrier which may be

30 used for preparing the combination agent of the present
invention, those similar to the aforementioned pharmacologically
acceptable carriers, that can be used for the production of the
pharmaceutical agent of the present invention, can be mentioned.

Where necessary, the aforementioned additives that can be used

35 for the production of the pharmaceutical agent of the present
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[ 0154] The filmagett used in a sustained .rel ease preparation
may further contain a hydrophilic substance As the hydrepthilic
subst ance, mg 1,ncgzxanplsudpéxsysacchar| des ont aw;oa sul fate

aroup such i SenELRTL) PRERD L S i R RES e b Rt fo

pol ysacchasdeSelhlaNg ngpen thy daaxyabkyt s oruearibexyakkys sStehclds 1ike can
hydroxypro% | cel | ul ose, hydroxypropyl net hyl cel | ul ese,

car boxymet ;FaeP?u?EEﬁPRﬁiﬂ CamyaRacthe” | 3R CRfeehdl @BPYDFdse, 20
ponV|nyIpx0ngqdone pol yvi nyl al cohol, polyethylene glycol and the
like. [015E1 The content of a water-insol ubl e substance in the
fil magent of a $hstadmerindirgasetprepar bité orprippudont abeupr8eno 25

about 90% rﬁg r 35 to.ateut.. 80% (w

further prgé“}qlée’}ré\% %/)IE]?%&(; E’cgghggggb%ﬂfgfﬁ vv/wf’mb%ﬂe%%o \A%?ﬁm_ofc’f
a. swelIabtheppkgﬁemt|fndénmﬁbabcuh b8 dEpwliotitatddy eut Wiepprefes ail yhe
f rom about é@to about, 15% (ww). The film agent may further contain
a hydr ophi PPEIELBSTANEE Sihd er n?Qﬁ%%%F?ﬁﬁﬁ%oqI%?uéﬁnt€h§e%§e%.and the
hydrophili g;gdbstance in the firmagent is abeut 50% (,,b/w) or |ess,
preferably about 5 to about 40% (w w), further- preferably- from
about. 30t o aboufoB5843N#AG,, thﬁi§O®¢€m¢mpfrkﬁ%xﬂqmpduﬁdyOﬁetghtpbasemt
0115 film i.ti o o] i nDV|n a_sol vent
r.watein, ﬁ%&gbtg coqzﬂ%k%géﬁgas e a%%%% q%g%b ae? I?V?%Fﬁon
froma fil neragehtiesalditicomn the dosi@@,fdmmuéﬂnmedsrebﬁa$ﬁy from about
preperetion i by preparing_a. nucleus c talnlng a dregs as
exenped beﬂo@ﬁ E ﬂ&&%gﬁf gﬁﬁe Pégﬁ?fikﬂﬁd@?ﬁhé- iithlal FPI nYagent
sol ution piepaned by-heat pr%qle\_fblagyaff@faeébodtn&plsl@bezwbﬁ%a&aéfght
\cC polynmer and the |like or by diSsolving or dispersing

sol vent 15[ 025%f 9B the mrdpacaricepashthorel eus cont ai ni ng drug

The form of nucl%H?Iggg%éﬁykﬂgﬁﬁfprgﬂcgﬁ ?§n€Q%H1 Ieué?e co %naggent

(hereinafter, sonefines si erre 0 as n
parti cul ar bgenestfi tm@q;raﬂaﬂltpﬁ.ﬁirenabby vmwdmdusgf OhFTEHeI M Eage
particles %uch as ranul e or fine arti When t he

nucl eus i s CMpod® Hrndives ToR Fpﬂégp%rQ%éFé§o°tﬁﬁ YGerage

particle s %@féb% fricn piRfer abhybr om abouyt 0 torahout 209
further prgferablyg$ron1about 500 to abou?g§45ug%i t p2OPl My

Pr epar ag? oArefl eheuhutl 2uso it by effiadtted beyged asuahe peodime i wreparation.
met hod. For exar .plen |nd|n .agen
91'18 gﬁié%}f aoq.”l %d%)il:t)lg ? En e e %ﬁ.oh ge&}:rgﬁ the

di si ntegrati ng agent, i cant, st abilizer and

with a drugresand iﬁmemﬂidnﬂvaﬁlsssdbpéﬁﬁfﬁbtdhEtheMﬂbse§érﬂsrﬁﬂ and is

granulatin% ﬁg £ fIU|d|zed bed granulating Z.'s nethod_or the
épareYa

like, to p Ho @it 1 to S9TRE% clontesitatdt: @F@é@rﬁﬁla Al ereout
i's from abagt +,0p8st 195(8«1;& Wht95%akahlWor, + RE eferahl >3f38 eFQ%e%Ht 5,0 to
fur

about. 80% (w w), her preferably from about about 70%

(Ww, 25 When the compound of the present invention and the
concomitant drug are separately prepared, the same content may
be adopted.

[0139]
These preparations can be produced by a method known per
30 se, which is generally employed in the preparation process.
For example, the compound of the present invention and the
concomitant drug can be made into an aqueous injection together
with a dispersing agent (e.g., Tween 80 (manufactured by Atlas

Powder, US), HCO 60 (manufactured by Nikko Chemicals),
35 polyethylene glycol, carboxymethylcellulose, sodium alginate,
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[ oi ssi Ae the expipient. contained in the nucleus, for.
exanpl e, saccberides such as sucrose | actose., mann:lto-1, glucose

anb the like,, starch || e cel | ul,ose, aI ci um hat , corn
starch and I‘tyﬁ§of<?>’?’é°%¥]§“%§@a r]@ ‘Fhe‘flr?x%l?vgt'alal |Sﬁ§g&gf'?%1:oz% Jcorn
starch are spreferabbeid 35dLBIbyrosulfite) As the rBichdhag (aggnt, for

exanpl e, pol V|nyl al cohol , hydtcxypropyloellulose polyethy ene
gl ycel , polWYAGFL2EG ol itfsri@Io?) ur onFel Ee8. 1 454m (cAPabi 61Ygerati n,

starch and the Like ar a
exanpl e, e car Boxgrre%h ﬂ%ed(l b?g cEﬁc%ﬁé%E%%%g e (c:ir ggg%’?‘ﬁeﬁ%tal salt
sodi um (Ao thireo$ol §itciossliciked pokgvi mydpyr ramlhtdehereof) , an

: exospovi don | ow substituted hydr.oxypr l.cel lul Qse
like are usé& %%Rﬁ%ﬁ’@gt%%‘?ﬂt @rdx%ﬁfiﬁ kgf%l s’epC> 38518 nf08: 88 er
pol yvi nyl pyiziel kdonesotowes s astcokut eda hmdr&iwt@&yl eebl ul h?@rbéh%f«‘lc
pr ef exabl e. As the. lubricant and coagul ation i nh| bi tor,
ekazmde., &€, AREHER| RirAKE4ledt e 2aRESFRBY YT Salots ?F\BYéof are
used, and t, t n t
used, Ao tRE et RbT et R R ey AR B bl e Pieny
succi ni ooa(hedlzyﬂuar&cohom,l &y dmiseileiagi doamd tedhey i Ic@pcar glysedm,
[01601 A nucl gus an, al so ]ﬁge ared b¥ {én addi tion t&
above- ment i 017 HmEJPSHhC?l% o4 far” é‘?rer’ PLPRY:

granul ati onurebBed,ia mmra; deatonedgh] . qlwd@sOf rRndRugaWMbRo20, athd
exci pient, |ubri cant and the |like is added portionwi ee onto an inert
carrier partitclékGhi 8h F&° thfe Her@l5Fdt hEURRIERRS GhiTeLspraghingnad

bi nder di ssQlgeedniB. o2 suidiabl £ sakyent ; such &ﬁ'sfvzﬁtler coltQWRr saLgohel
(a. q. net hanol et hanol and the Tike) and th i ke, a pan coating

met hod, 1a qumdpz.édab@dtla:@ahkﬂg qmtahbdloblhlznsjta@qm@mgh ag pebpyliuene
As the |nert carr|er [ e, r__exa t hose

| act ose, stArCH. 8rys?§? jrﬁ% caéﬁotargggngg WaKes L&t elﬁlég& lgﬂd %’]H%reby
average pardn dhgestzent hereofodrmdqareferably from about 100 gmto

abbut 1500d%m. NOL6: 11 For separating a drugq contained in a

nucl eus and%24%)i I m agent, the surface of the nucleus nmay be coated

with a. C. rotectiyeg;agent. ﬁ‘se;;@g%ﬂr% ectiyve agenbsef oL Fgéé‘g})l Search),

t he aboye-zenti oned hydr ophl I ¢ substances.,” water-insolu
subet ances cand sttheebirkeiny eaassed (&s at hespaocbctcca/b::agrema,rbonate) -

preferably et hyI ene ol, and ol ysacgh harid avi a \\ \\

or car boxyah]lklﬁe>£ (& gSEdsg?%Cﬁb' %Féﬁgﬁﬁy 2arnCkymethy el lB1dse,

hydr oxypr omwlhyupykﬂulmanmfw@p&@bgmtbwawé@ys,e ar @u}yﬁﬁ@la(ntT hes.g.,
protective agent. may contain, as stabilizer, acids 5 sucn.

tartaric acddCrcPEPPBSART dSteticHiani @oé@rﬁahy@amrq%y%&;% £ 00%a| éiﬂé hbgdlike
and. the |ike, b@nqdljgarts édﬁgibﬁ% 2l ena ré%@n '@gven\éﬁ%a bhesne
C rom a

protective agent is used, oat 1 ng anount out T to about
15% (W Wy, qereberabhy ﬁmc_m FULItIE Tiatabeutat 0de (wemresdsichhenlded,

9
pgiggiab|y frordlﬁgogt 2 metﬁ§H“Ln5%§’$ &lg% tgggegfcgggf¥%gyﬂﬂ %ﬁe molded

egﬁlglycol

product can be coated by a method known per se for the purpose
of masking of taste, enteric property or durability, to give a
preparation for oral administration. As the coating agent, for
30 example, hydroxypropylmethylcellulose, ethylcellulose,
hydroxymethylcellulose, hydroxypropylcellulose, polyoxyethylene
glycol, Tween 80, Pluronic F68, cellulose acetate phthalate,
hydroxypropylmethylcellulose phthalate, hydroxymethylcellulose
acetate succinate, Eudoragit (methacrylic acidracrylic acid

35 copolymer, manufactured by Rohm, DE), pigment (e.g., iron oxide

1



The protective agent. can. be coated by a usual noatibqg nethod, and
specifically, the protective agent can be coated C' spray-coating

t he nucl eus, for,ezanple,. by fluidjze ed 15 coatin hod, pan. .
Coat i ng moeRid GHETTHE dioR oo rBY] AT (L Ok Ry Pt Uaat oud SuHIEE Fat on
film agenttorAorauck@ttshiohiraitned haytbhe wes rentiieBedaséepelcd Se
coated with a filmagent solution ogt ai ned by heat-sol ving- the

above- - mentir6RBE2 Wateraithsol it 18G8st almE amd 9pA dépendent swel | abl e
pol yner-, andsa hydrophilic substance, or by dissolving or dispersing
thein in a. solvent, to give a sustained rel ease preparation. As the
met hod for coati Hgraovauc!gus aundouadf PEntlagemte ssitsdlngenonpnf end the
exanpl e, a spray.coati met hod and the |ike ar.e |isted. The
conposi ti off OB&P %{%g%?t a&aﬁ er-i seoF‘ﬁSFel%E%sﬁrér?cl;y SheFHEBPES paP yher

or hydrophisking ssubst @ncei dut @ shiplbisageny . a @ titirdN tics 2apptBRHI ’RH@LY per

sel ected so that the contents of an these conponenta in a coated film
are the abde- RENELBH . Chdhirdiit's 20r eépectiRalipte, aqueopfesebatiaege or

amount of afibmsagents s f3em a I %.4S
pref er abl y fqﬁlom abgut s5 tszt aa{)t%{]‘t %%%?%/#&P&%ﬁgrgr{%éeé%\ﬁr%bﬂ/bsﬁroar%e’
abont 5 1ve faboakamBs9s (W Wesrbdsedomighruclfetsy(naotdi ididi ngcaoat itbgter,

F1 m agent "OCRAEP bR, BLGIL BRI BYgRNIEn S Vi oot e WALa 81 B e

in adm xture mhateaf chdin the-waseiof [6se€. | Magiiod uenutrhetai-¥8
ratio of water to an 5 o:{ganic sal vent. (..gater/orcahle solvent: by
wei ght . ) cal"BaivalPed! i e Wdnger FRefralt® Hde, (Safd  pFEFarabPil

froml to about.30% ; The,organiLselvent .hs At pard 64l aehy s oned.

restricted providing It dissolves a wafer-insol ubl'e substance, and

for exanpl éurtowemoat c ok otlss uchicasismethyt rateohioly, eetehylleal pohpethilene
i sopropyl al.cohol, n -butyl alcohol _and, tha.like, | ower. alkanone

such as ac%tlgﬁgganar?%f?%?eg?lyé:& Shi tgp?ej?lllé%l%ﬁeof%%loﬁgghyﬁgaeas the
chlori de andntbes! ke afestised, Amngxbhen:, | owerrl cohel,scaneulose
preferable, and ethyl al cohol and isopropyl alcohol are particularly,

pr ef er abl e SOAVEFIVaRd. VEIS BAREFEE  oR AL &F %ﬁ%¢1Rﬂ%%ﬂ%@&n?édsBFQeﬁ%ke
are preferahly dsed-.asqa solvent for a. filmagent_ In this case, if
necessary, an acid such as tartaric atid, citric acid, succihic acid,
fari c zacild14®dl eic acid and the like may al so be added into a film
agent solution fqr gbgbigizép t.he f%{n1a ent aolu#ion.. zur&éi.

An operation. of “Coat'TngCBY" SPray Eoat iThg Tcahthet et tect &d Wy A LG8 ual
coating nethedaiand spesifé naldiscddsucan bedefdiectgek ByreSpleayioned. The
-coating a filmagent solution onto: a nucleus by a flsidized bed

coati ng methed21ardcoat FaTe MetHOF e Lehea25PYKal 014 ehiy eagethpg known

Stearata FIght anhodr oae T o £aerd Sna ine | Tke oy SIS 62 added
as a. I!:bri_[cﬁarﬂt%] and glycerin fatty acid ester, hydrogenated castor
oLl ISV ol bi g gepbelul ol sonal, teatyl gl eghol, L AN Boneo
into a preparation for oral administration such as a solid
preparation (e.g., powder, granule, tablet, capsule) and the
like, or molded into a preparation for rectal administration
30 such as a suppository and the like. Particularly, a preparation
for oral administration is preferable.
The concomitant drug can be made into the above-mentioned
drug form depending on the kind of the drug.
[0144]

35 [1] An injection of the compound of the present invention
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After coatina with a filmagent, if nacessary, an antistatic agent

such as talc and ths |i ke May be m xed. The

i mredi at a-rel ease preparation may bs Liquid (solutiqn, :35.

suspensi on,"'E engﬁcgﬂa%?Hg FFR%) o ot P ?ﬁﬂ?q(ﬁhirﬁﬁgz,[zkéﬁlet

and the |ike)staAsctihecl paedi ptepiehease Pr epafiali - adlase preparation
adm ni stration agents and parenteral adm nistration agents such as an

i nj ection. SAndle keMPPKEdaPe GiedPrandt oF AT hi st 9%{61 GIPTEyEht eant
are preferable, hnOL8Zbaration THErLIPEd} B &5r&heASE.Rrepanetion, ..
usual | .; T, may contain, "in addition to an active conponent rug, al'so
carriersy adtfaicriveguand extceprehisgcapventdbnaid ycargedirich.of hene

phar maceuti cal_ fiel.d r.ei naft sonet i mes abbreviated as 20 .

exci paent ) PITRE "exdi pient Ctis &4 ?één ?pcfﬂﬁY?Qﬁﬂé%q@’r%ﬂéﬂﬁ?ﬁgﬁfatlon
provi di ng itherecdn excilpbenteetdipadibyl tisesbasi & qEparation

exci plent. For exanple, as tte excipient for an oral solid
preperatioﬁplﬁédtose, starch, corn starch, crystalline cellul ose
(Avicel .. RHLOZL, - ctupe tion, and the like.),
powder suggr,]i cggg%:@s\it’)gt Egasgéggéﬁnggg?tgﬁéf) (lsght. anhydrous silica.
aci d, ndEgnesi um éar bopare,iocvcabckeparedrbonat esolvioystBimeanbuhe di kee

are listed d _preferabl.y corn _starch and mannitol and the |ike are
 Sted: Thoae Sxl BrERRE Pan b0 s aatar BRe: ShE ot CormT i1 Er bt 1 no

or da noreprEfereentent THf st heje@xeci @i ety Hes,afdweeXampleentiriemzabout
4.5 to abeut 99.4 ww. % preferably from about 20 to about 9S,5

ww¥ furt ﬁﬂ@?ﬁe@§§V9rf§6ﬁfﬁﬁéa €30 to about. 9.7 ww. % based on
the total amount gt LRScariedi %eobﬁgiﬁééebﬁr@{@ééﬂﬂﬂ%_&rpem@m ound of
The content of a drug I'n the immediate-rel ease preparation can %e
apcnopr ilat éhg salegenéd inenhécnangetheonrabout tOhs douabond 96W w. %
preferably fr ut _I .to_snout _6 W based, on the total, anmount of

t he innediaegqgkeq%ésg Bﬁgﬁng igﬁgyég ?6§%§Xlate’ T T e

i mredi at e- r[@llggge preparation is an oral solid preparation, at

usual Iy contains, in addition to the above-nentioned conponents, also
an integrating agéntReASPPRESTCPAE8RRAL PRGEBgeht DERER L @xaigt eand

car bxymet hylceldwuliese cqal cirdimn 23.6EEG, 5021 « maghf actur ed, by, t%‘f&
Yakuhin), cr os.oeﬁl}rlr%el os(,:e sodi um ?e.gg. . Aot??gl , manujfeact uarl(ezbg y . SE»
hi Cor paraticsiim, crospeyddonenfetye, 1Kokl i doht € af nahd attaredrty metals

BASI C), | ow substituted hydroxypropyl ool.lul ose. (E(h.iflaEt Chem cal
Co. thd. ) S By HREHTITE: B e SCRE s A0dn " Eaghky SEISRyn SSTES)

car bcxynmet mgstarielr sedicum ek)xpr et ahuoraauf achused. shyh 4G MY Snethamol
Sangyo), partially pregclatdnized starch (PCS, manufacturee. by Asahi

' Eahei (or 5°6n It kean&tcthe arekéiaF8duced, and for exanple, those

whi ch disinteggrate a granule by absorbing water in contact. wth

wat er, causing swelling, or h) making a channel between an effective

i ngredi eat and afhexciopicentt redashi pat thg- coheonud!| efiethe anrdecnuheb-
Theee di sintegrat.ing a ts _can be used al one_or_in_ PaMi natjon_of

two or nnré{“%ﬁ%néﬁ%ﬁﬁ?%gﬁ FﬁgcgﬁﬁFﬁpgggﬁPgnbnaﬁgnfnﬁi%ﬁl?% is from 0.5
appropri at eloy Sehected pdegerdibng @rothebkind3land bbepding iTheerne:int
of a. drug used, design of releasing prepnrty, and the |like, and for
exanmpl e, froMceaApIR-1Or05%t & Qsaapage REWBEApFat &P abRYySf + DM BHBLE - 5 G0

to about 15JM W e b%&%qqubHQEng%a paeunt of oHhg /i gmedi at e-rel ease
preparation. (01701 20Wien the imediate -telease preparation is an
oral solsod [0148]
The injection of the present invention appropriately
contains additives usually used in an injection, for example,
a stabilizer (e.g., ascorbic acid, sodium pyrosulfite), a

surfactant (e.g., Polysorbate 80, macrogol), a solubilizer

35 (e.g., glycerin, ethanol), a buffer (e.g., phosphoric acid and
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preparation, it may further cohtain, in addition to the

above-nenti oned pnnposition if decired, additives conventional in
solid prep I n such ~an add| ive, there are u f.or exa

a bi nder (ceél é}(ta.ﬁ §m_:‘t(‘-ilsle & &PFRSO Ur’r?ﬂléb?cacbjcé ds %E}TW CBT T

hydr oxypr OmHeu@dflJl 0se, 1h¢dbﬁxymh§p¥béﬁt hy¢ cel ) @S chloride,

car boxymnet h Icelludas pol yvi nyl pyrrelidono, daxtrin and the I|ke) a

| ubri cant (2G5S IHBY yetRyIERe gPyeaPPehabhRal ¥R st Bardte, tal h),
anhyer ens $ijdr@ixgracidAaiesikle( N:ppo : tgﬂ;
(e.qg.., anlngc surfagﬁéntsysug asgs%dfﬁﬁggfi%%éd?3§fgﬁgﬂg' e Ilie o

nehi oni ¢ s UNCHECRACS isuenids potivoxyeyfybende f ata yowetr estiere atal. g ,
pol yoxyet hyl, d.. ester I oxyet V|e e _casto

oi | derlvaf%ggg'gﬁggpﬁg§ﬁﬁ&§%%¥8gg%lo?%%%o% cidy, ar® ¢ %%I?%ﬁnt
car anel , 33e @ronc@nbdegﬂgderﬁntaﬁegmmmxmdp, élﬁﬁﬁdbﬂ&ikﬁnglégent (e.qg.,
necessary, &y nd_agent é .,, Sweetening. ent,

fl avori ng- éﬁgw' Felri REYIOSR) ad%o?%%ﬁ?ln%r%§§HVaQwﬂr VBt EGRIRe

agent,. amdmet t'an%%%'lt and the hike. Wéé@radﬁ%l%% stabid érr’egcfa y
an organlc acid such as tartardn sold. citric acid., succinic acl %%
fumari c Jdcitd-caned ha ki I@éoﬁﬁytaDBOUB@ahbMeulse@slmh@n abo\esstiertt i oned

bi nder, : OXYRQ) @H cel lul Td3e." polyethyl ene glycol and
ponV|nyIpyrroI|done and the like are preferably used. .h)7 01721

The Lnmedi at eer ellease priepatations thatprp@ﬂp@merhiBCtjh&saﬁaQﬂaﬁtrolled
usual tech f proqducin reparations, mxing
aboveenent3%ﬁ3%¥@o%pgﬁeﬂgs %ﬁgFﬁgﬁﬁcéE%%rQH ?u?tﬂ%rsﬂ%eéﬂirﬁﬁﬁ¥ﬁﬂon of
m xture, andpwldighd aitbr . The above-nmentioned 15 mi xing is conducted

by yenerelly used met hods, for exanple, mxing, kneading and the
|| ke, Spécifical Py lWﬁéﬁtaonlﬁﬁe@bh@én9drbYe@$%5@¢¥¥ngaﬂhqnp®mpound of

formed, for ti I pr.epareb,
to the same %X ns Sz%snﬁ ntf} e%t %E)]veo(inen | one% Fethod Forpi e?arjlj{]gé%tglrable'

nucl eue ofaab&m&mam@edna/belaaselpcgpebatland by mkxesngthe the above-
conponent s ue%&% a vert| ranul ator, universal kneader.

( manuf act uf&d' nﬁgtédﬁé H8§ o} LRI GREFZed BEP S TS 6F sPplsmd in any
(manuf act uradichy, Rewr @éncﬁépgfaﬁkbﬁﬂlat@@y @it@s&l‘!ﬂ@d fr@dtﬂé"eg]adne manner

granulating the m xture by a wet extrusion granulation nmath

fluidi zed. Ped 25 geaneratdoalneehbddan phedifkeg D1 17B)ection. Thns
obt ai ned | digt e-rel ease preparation and sustained rel ease
preparation may ‘be thereel ves made into products or madC i nt products
approprlately t oget hepueowst Bopuepanatboni2j¢cexeh pheptise anghrdhesdddies1y

separately n orbi narY nmet hod, then, may be adm ni stered
S|nultaneo&§a§ g? ﬁ&geﬁgagaaﬁﬁﬁrs§8Feﬁxﬁﬁp%%nbfh%f?Ewﬁ%ﬁr%%ﬁﬂatlonr high

adm ni st ratjr-en shiHeehvak, sekrthey ey berthepsel ves @QQQbérgéhéﬁﬁked in
preparation for oral admanistration (e.g., granule, fine parti

t abl et, 26apS@ €ane3Bapnempde fAroaoneupteparationnf oto gpabvide an
adninistra QSQCtQ%onprlately together with preparation nxcipients
and the like,” Tt may al so be perm ssible that they are made into
granul es or fineIpartkiycbesadandtbhgbbed tnathensadeecapsid ruit moberased

as a prepara%g%%l%%rl%rghbgggkghS%gaﬁigﬂ pressure heat sterilization at
100 to 121°C for 5 to 30 min.

30 Further, a preparation endowed with an antibacterial
property of a solution may also be produced so that it can be
used as a preparation which is divided and administered
multiple-times.

[0151]

35 [2] Sustained release preparation or immediate-release
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5 (0174] [3] Sublingual, buccal or intraoral gi.tck disintegratind
adent and preparation thereof Suni i ngual , beccal or-

i ntraorel i Lsintec: ira-Lj t e a solid preparation
such as tagiéﬁggngikﬂé ?Pée?r%ggg? H%g-ﬁggg%xgral mucosa nenbr ane.

pat ch As Bheustblinadguat]ebsecatepirdintaradralpmfiedeble which is
di si ntegcstinh.agent, _a pre tich contajning the conpound of, the

pr esent in&%ﬁ@ﬂgg%briFh@?EbE%@ﬁ?taﬂY Wy AR zﬂFéi&Hﬁﬂ99ﬂF%%?lng the
pref erabl e,cdrpoyl e@ntaknpaksenanagest s SHchr asma ddndddBrieantdrug with
i sotoni zi ng agent, hydrophilic decrier, water - disparsibie polyner,
stabi | i zér Gand FheéIPikeSUFlr Bfef, Wb r ebisyO BBs prUAt aawe i rivveddedd e

in vivo usegfficiengynRcyel odext . [t - LN _derivatives
(e_g,, hyd?ﬁ&?%%bpy?--cycl% %%trﬁé.fiﬁﬁfﬁﬁﬁfﬂ %{gh%géééégorgge?é%

cont ai ned, Hr@prEag¢ion for Asal hedaboveanentdoned erei pidenini dtacttose, per
sucrose. | nni tal .. star%h gﬁgstalline cel lul ose, 1ight anhydrous
silicic acidYandPthéSl PkE 5F8°tFsted. As the Iubricant, madnesium
stearate, dallcium stearate, talc, cblicidal silica and the like are

listed, and particularly, nmagnesium stearate and colloidal silica.
are preflérable, A$ thé V3sesnizFagiatieetubsbriameifidrinde gl osmEnt,

fructose, maphital.. $9K EHPlfoka§£9@€1e§a5§ffﬁ A éﬁﬁ“?gi%hcﬂ”éa and
the like are |ISte§, and particularly, mannitel is pré?era e, t he
hydr ophi | i etéarlcieéd ulowel | Bbtglhytli ophsti encdarkrd eriskesuateldsilose esters
crystalline_cel |l ul as th Icel%u ose oss |inkabl e .
pol yvi nyl pyrio F&eﬁgﬁlﬁﬁaﬁ ahf 3L8US¢§fiVi???zﬁﬁ?ﬁl%ﬂqq?ﬂ%?4u55f like,
di cal ci um phasphate, e@@b@buﬁhcﬁaéboFﬁlﬁleté'@a’iéﬂ‘@, e Histed pandate
3,(.. particularly. crystalline cellulose (e,g,, m croctystaliine

189]

cel | ul 0gé) s p&f &6l e2CAY 1L Re2 T &7 B apeY 51 Bl acisbl SaRTLYTefifs methyl

(e.q., ga . . . ' .
Sooh Ui o1 0Tt o) Ol Ul SeG. GarT vat LVe e 0 L Fer Iy aar U ceay byl
car hczynet matéelcryllese/aaihydi oxynathiyhceylat@segpolymers, polyacrylic

it o1 So1 UBTG Bt BFORTCRBAYAET T 6ot e O St haterd ALkl antde

wat er - sol uble : [ : :

pel ymet hacyoipe 18€ied s , peby vi(agt hal cabohacpel yes hy e yeinylate,

pol yvi nyl pyrrolidone, polycarhophil, ascorbic acid, paimtates and

t he Li ke?ar@ @petiherey laaadeny aroRgpt bpy | rethyteeld s caaolporsmerryl i c
acid, algi L0, sca Il c ,
poI7vinyIp?%ﬁgﬁfgghg%kg%ﬁ%e%h@?éﬁg&gryc§}§%&é?§W%F?qi&§%ﬁ%}e ESpelime
pr ef er abl e paRarittudalrarl, y achydiicxypropyd sed hydtehd s osech s PrEudoragit

ef erabl e, he stabilizer, cysteine, t.hicsorhitol tartaric
acid, cit rf@oéﬂ dp,%aggﬁi)urﬁugg’r ﬁ%gn;t%ééfg%&r g%c'@&’d,%@@i'n(ﬁs"é&(ﬂ'urﬁhwm
sul fite angit-lve,| Risepar eckhst edcrandepantteplarly, citric acid and

ascorbic acid are preferable, , The sublingual, buccal. or intracrel

qui ck di2si MEEGrREEvRg t20 tagBAt N aRh ber pre doeelr chyl & d §igh it heammonium
conpound. rese I ti;9n 1 an

oxcl pi eni byTS Harhod taaan dar e oBb (RErRor AN Al

above- nent izoned adex icbpalymagent snsutheasike} ubydcamnatisbdtehizingh as
agent, hydrophilic. carrier, water-dispersill | , stabilizer, |

Ss coIoran{§ggﬁ§EF€ﬁF§gcgjéﬁF,° esér avijéﬂ%ﬁﬁ@@%%nﬁ%%%l yPgoration)),
m xed. Thewsuklsi rgual asbueeabuph Bkl apsaty qubck & giditegratidg

agent. is obtai ned by nixin?.the above_-nentioned. conponents

si nul t adeolsitp férinapnd threlikeer val Yot Henar subf ety ner tthes fisatur eant the
t abl et - r akijng..nol di ng under pressure_ For obtaining suitable

hardness, it nay al so be perm ssible that the naterials are noi stened
by using a[$dl58ént sucn. as. water, alcohol and the like if desired.
:before and afte ocess, _and after, the nol ding,

t he tabl kin r
the materials ar Sngsdwa$ESEE§iRgﬁgﬁ?ﬁduB?}ymers having an acidic

dissociating group and showing pH dependent swell are

35 preferable, and polymers having an acidic dissociating group,
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35[0177-i In the case of nolding into a nucosa b),: mafzsune patch

t he conpound of the pr esent inyention or the concom tant drug and the
above- nent|% g Ed|s$g;sibl yner(é ef erah a%
hydrozypropyﬁgelpapﬁ 8> h?% y%?% t%ﬂﬂ%: ﬁf 5?@5‘ §XEP6PEEF

the |ike asgodissobvedlibnga. ssolveny sucteasaategiand heh ide,imancthall
the resulted solutlon is cast to give a film Further, additiyes such
as a pl ast FEF2&F 116t 3B {3289C %ﬁﬁ?%ﬁ&?ﬁmﬂarﬁnR£%§QRﬁﬁLﬁe, col or ant,

buf fer, sweetenipng. saggn qngh

i npartl ng suitable el ast %cﬁ?gyﬁgftﬂﬁ%‘k% ?C}?&Qg dsl%O%(aig%qnd:%rrouP Smd
pol yet hyt erécgligeobl geppytient. s‘gdaybolcm-themahd@ WY@e:erm@awdi

or for enh d on_of -t he f|| @an |ntra sa

I'ining, %@ﬁgﬂ@ %hgggbegﬁblfor efam% : 1?%%?%05%’ n%@g?b

al so be co@Balned42|anuhehea$1keg péEy@aﬁﬁﬂpnjxm1daiqﬂmmwyﬁﬂytéﬂhbphll
non- adheS|ve urface, spread te unlforn1th|cknesscgsreferably about

10 to 1000 ‘Ritér 8A) WB;}CHnaaspliﬂF%%ﬁ%mE%%lbké&%%&0 igdet ot Bl idae end 03,
tne Iike, then, 1bhe sekution é?edxﬁéﬁgfé&ﬁfgdn@y fduB ddr TRNDE ca1
advant ageous that thus forned filmis dried at roomtenperature or
under 210 Redtistamds,obtd. Dnt@nd thlest ¥letl arem-1 iy As the
preferable alsA oral quick disintegrating agent, there are listed
solid qU|cQ Scattering dose agents conpceed of a netwotk body.
conprising tte cohpotindmofgehbeupe@semta 2oudinienid areleisd hereparation
concom t ant dr%g g nd a water- solugle or mater -diffusible carrier
which is i AéPt *H6TPRE EBRPBENRAE of YOF AR bt ES el T At i on or
concom tant drugasak@el hghiedpnIhis petyosk-body,r isS.ohtal hed by
sublimating a sol vent fron1tﬁe sol id conposition conetituted of a.
sol utions prépareanbyises dhssbl wingcvhes onpotiidt ofe qzmlmr%ecéntas
|nvent|on t on t u ol v

is pref %%al%}[lg ?‘ha?gglﬁgefggbw%%glg %Lglﬁg% P éi?gastae(s)r% &”&he llke’
dISIntegratbﬂgsagehbrddﬂéahESLBgnathydréﬁW&ﬂk&ﬂEmmﬂﬁafbukjﬁikyl such as
second5ry. _conponent, |nﬁiﬂd|t|on to the conpound of. the . ptesent

i nventi on OF FREYESRBHAFEARE L EFtic [B4BeFYPTOPY LMt sl bfC $%ve

matri x for%h&%oag%@%hyme5mdalggeagba§umdsﬁartﬁ@ lf%&fﬁﬁe&H§Eé%I¥thse,
vegetabl e proteins such as 5 soybean, wheat and psyl 1iun. ‘seed

prbtein zan@qlh(é'lmwll@yrm&bdpngubspémf,esy% ughcalzso ure A wtiley L epmarg lguml
agar, xard|g]I BI I|ke pol ycaccnari des; al ginic acids;
carboxynathy cei dﬂoses carageenans; deztrans.; pectines; synthetic.
pol ymers suchsas ponV|nyIpyrrindone and the |ike; substances
derived froma 10, gel atin-gum Arabic conplex, and the |ike. Epithet,
saccharideb such &6 FRRREPSI OTdBxTRo8E, 1T act 0eks YA AR YR, 11 ridtalloge

and the II%%enQy%EIQ %%%%B@hb@e§e§889eaﬁréﬁ&k&@f@ﬂrié‘f%EhtiEbdﬂ|%% to
i norganic salts such as sodi um phosphate, sodium chloride and

al umi nurf sigbicgdt €0&nd w'me /| Pkefeanbhy &rbdsaliGuhavh ngp &b@wt]&ptahbbﬁ,

ot o, such s ML ercb BTG patRRl|fooabiy s8R D 306

cont ai ned_content of a swellable polymer is from about 3 to about 30%
(w/w), preferably from about 3 to about 15% (w/w). The film
agent may further contain a hydrophilic substance, and in

30 which case, the content of a hydrophilic substance in the film

agent is about 50% (w/w) or less, preferably about 5 to about
40% (w/w), further preferably from about 5 to about 35% (w/w).
This % (w/w) indicates % by weight based on a film agent

composition which is obtained by removing a solvent (e.qg.,

35 water, lower alcohols such as methanol, ethanol and the like)
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1,0181.: One or nore of the matrix fotm np- agents can be 20
introduced in. a solution or suspension before solidification, Such

as matrix f ] Ng---age y resent in addition to a surfactant,

or may be ggggg%tfﬁ%?1§5ggguﬁ g%?gﬁ “bei ng excluded. The nmatrix
foradrb agefti$edid to nmaintain the conpound of the present invention

or the conconitag%Fdru%. i,n éS the solution or, suspension in diffused
condition, in addifi SHt8 F6FNAELBASHI PR Rt T . T PreAuced by The
conposi t i oA rGoRt al AuseeqRAaLY t&OAPRREAt 818t £ A% i BSEl YAt ¥y,
antioxidant, surfactant, thickening agent, s5 colorant, pH

cont r ol | Eng&gentcoaftiiagoinfgragent dsneet ens nbl dyentfifroceasteolution
maski ng ag t ke, - uj [} , are

listed r ed%pgg%.d. an(lﬁkégl Fé\ivvﬁﬁgngo%ggé, 1%%%.9%% séh%igeagl%%’ch as

FD &C El be s2ie1EB&1€ Redy4@randdt heel i ke nanubacd 1 el hiyn El it sdfisbrsing
Everatd. Examples of .the 35 suitable flavoring agent include mnt,
raspberry,31'68rﬁchlveP nee., lenon, grapefruit, caranel, vanilla,
cherry, grape.57fl avor and conbanations thereof, Ezenples of the
suitabid pH controllind agent include citric acid, tartaric acid,
phosphorifc.! -adit@PaRydieehPér necaerd. candaaled cdaead. Exenpi es of the
sui t abl e sweet eni t LN S Y_aces and .

t hauzetin and thg%l%i @S&Eggw%}lggsgg ?%ﬁ%ﬁ A I% #%%%r?oaléee c?r%as ?%grlth a
agent i ncl Udémsedienn diheaebondter, i somexthangeimesy n;e Byt @tlexd rd #
-inclusionrﬁp ounds, ad orbe@t: ubitances and nicrqﬁgpagh%%ﬁgHy
aponer phi né." T0183] +° "°" PRE ﬁﬁBEﬁF ¥i BF It Ebnt &I nst R othe
the pfesehtnidiefist he eoreernihtdr Hert Ncalds agBHAt s s1stal+yn, f& om abollt
0.1 to about 50% by weight, preferably fromabout 0,1 to about. 30%

by meigHP,Rﬁﬁ&lﬁﬂ@ﬁerable are preparations (such as |la the above

-mhnti ohed subl i | e C I i ke i C i ssol ve
905'5 or nore ofﬂﬁ%g gg%pgﬁﬁégﬂgfg%hggg?éggﬁtéki%5%§#¥%ﬁ1éﬁl e
conconi t antrardrigg e@i, nttbewatverpgei phirhithe sinm tlamgeoOfiabhotkfedablPp

about 60 Ly eferably of about | to about: . 15 mn, nore
preferabl3%%Pnh%%ﬁFEZ%EQyQSOGgOEtn?HPOaHBr26U¥H@?%ﬁ9%ﬁf%ﬁﬂhiy from about
di si nt egratgong tpy epaiat 1ap® Which are disintegrated within the range

f

of. 1. to 60 sec, preferably of | to 30 see, further preferably of 1
to 10 séé, after Fpreceatirranforar. nealery. cpolla@]effectedhey conteml

of the above snentign i pi ' le. . jon.is from_ ..
about 10 téﬁé%gbt 5@@§%§$%&éig§€% %ggﬁer%%ﬂi:gP%%SH%%g%¥SE§6HFB gﬁ@ﬁﬁng
90% by wei glstentThelicententraofing- eyehodektbthcant D- eyehodexdr iand the
derivative .i.n the whole ration is fromO tp about,K 30% b [

ht .
The cont ent"™ .afﬁenP§8PP&g£ FndFHE'mﬁBPetB?é5h¥5T¥%nl$55?9%%¥§%g © a

0,01 to atakr2ext0Usbyrweirghlilatphel eeahby, f rom abouy ded ogabout, 5%,
by weight, The content: of the isotenizind agent in the whole
pr epar at?P oSt 6/ abSuttike, 1tot Brapaue 909yceight, preferably from

:oout 10 to abou 09 i ght cont e h phili.c
carrier in the wgbéeéggésgﬁeg?oﬁrgggfggn% g%%u%u%,§S?%9%ﬁo{%o%bq%tg,to
wei ght, pr efoerndblpf rlerw) abputfé@abbdyaboun 308ubyswei ghtabdie cont entw)

of the wat -di sperei bl e polyner in the ole preparation is from
ahott 0,1 ?@rﬁﬁﬁﬁfPFe§6%$B§Y F@Wt?gBPEféwgB?yag?%gfa outWA® to about
25% by. wei[ghts,g]The content of the stabilizer in the whole

preparation is fromabout 0,1 to abott. 10% by weight, preferably

from abdtt. | toB5%by RErgREcenahecabayecdnint tlomed ptepar afdorermyple,

farther contain_additiyes,such I S i agent

preservative ghg fhe I%ke, ?% ﬁ%égég%?y?ééﬁ&ﬁﬁ[g@g@gﬁ%@ﬂ, PIECSSs Sl
the like, starch, crystalline cellulose, calcium phosphate,
corn starch and the like are used. Among them, crystalline
cellulose, corn starch are preferable.

35 [0159]
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The dosage of a corhination agent of the present invention. differs
depending on the kind of a conpound of: the present. invention, age,

body wei ght, condi_tion, . dr fari adpm ni sttatjon t hod.

adm ni stration pgrsi lctgg 8%88%%% ??'Iazn}é?’ aﬁg’ r?x"?r%iee’xa??élyev,lr\‘yc}r ifeehol
cancer pat ingntrokgpkdbyltebodyonej ghbl aboiyl & kgl ycol heocionhimat i on
agent is adm nistered inir avenousl % at a dose of- about.. 0.0l to
about 1000 PYFFRGAGRYE pEePEPabPyE §Boud . B12R HF atbita 4ob /3G agnd the
more pr ef enaldey 2 raboutd0. 1ad orjabowt s L0Q S/ kg{{ fa)dht  Pattl eulark
about 0,1 to about 50 ng/g/ciay" X esgem ally.” about. 1,5 to about 30
my/ kg/ day, derbevmetollcheledppot adlotunhéE@redent drnarrimonl oFe tdhedium
conconi t ant g, respect.i c jmes to division, a
day. O cou(rA g:l;ﬂsisr?gz’t%Re‘“béggénggadégg{q’%%fég%ﬁéi:k/ac?l?ees(%eopsth%YJh%?ne)’
on vari ous leondidbisaisptanouptigsosprkbeyltdanul hes ablovieemeidngte 1ike

dosage may 25 sonetinges be sufficient, further, amunts over that
range sometitres Sk en&BOIB% mni@%@&pﬁmellu ©S€,The armpunt of

the concomdantyigrug,can1bacset QBW@PYSM@EQPtM@%&f&?yﬁJﬁ\[ﬁéeﬁil?lose
probl ematical. The daily dosage in tetrs w. of tne concom tant drug

di f f er s ldepérdinigienabne -severthy bibtieanymatbmoaayd atsex, ipddypitor,
wei ght, se i\ if nc he_adpl nj i on. j ect

admi ni st ra[]ﬁgil e\éger &%,’ :‘t%pgf v%ﬁ?gg% SIrr}a g%%%gé‘%:%rcgc%ﬁ%%%dl%fs?%%s

j ahar macautthealeodr epar atiedi,, akiindsothef febtivent ngpeyeriyland dhecol

i ke, and not rticularly :3.s restricted, and the amount. of a drug
is, in. th@néjag of & alar\éaﬁﬁﬁai'stz?%t#rlb% ?%blglfaﬁ?ﬁ'e,a%alslﬂfﬁ@&n
about G 00L%ar@ 22000 za'd, preferabbydfremrabeut 9:0d, tH,H00 Moucq g,
further preferably fromabout 0.1 to 100 ng, par | kd body weight of

a menEndb" MiHicdly iesids gard Fhadailiiest eredusmée to 4-tines in division

a dey. 5 01607l N admnistration of a conbination. ageht. of the
present invention, the conpound of the present. invention may be

adm ni stered aft @& nadienisstrat edroobet heepanednby antn dadigi 0T ot hieo the
concom t ant_, drug rraé’)ébe %grmlni stﬁr,en afte}r‘1 ﬁdrri niotraticn of tha ,ya
compound o ANE B SenPEREFEH I CPRoBBR PRyt hy ¥ &P Heini fi 5 &F Eel

si mbi t anepoeglahu1MhenraarEndst eredniah a. qbhgeoknbefvabyrd herinteryaly; iy
differs depanding on the effeothve inareddent to be admi nistered,

drug forZm @hd SadPdiesttr atliuen iganRodndanbief o kexanpi@dedheprt henwise onto
concom t ant_ dr. .S dni LESE, - h LN i t he
conmpound o n’tﬁg%ﬁlfceség?i:trqi%%vgﬁﬁtg%%?sLgé%hnllgt g}r?éd%v{nr‘% h?ﬁrlg%an?%%%%s

of from 1l minlteh Pprdgyisg pr afiedabl yitsomredOin 8 toitabdaysodE®t such
prefarably from15 mn to 1 hé i\fter adm ni straﬁli on of the ,
concant ant*SdriigSTirs 1EXEMALEPEa: Whe - t hBSEBRABBUNdS bFE Présene like)
invention ish2eheadshai stepad tbkstngamB®hBed kneyhi Q02E8€ed coating
concom tant drug- is adm nistered wl?hln time range of from 1. I\)HS1

to | days preéfecanity of reht STapuAatenhi sethade prefErabinedft ommSan n
to 1 hr af ni strati £t d_of es invention
s oxerpii Frad Totear =atele, ERcs8 AR e e B PR Rt rot o
for exanpl erydimlddameomietldntl odeug rwhiegbshasnbeenuseldednd ntioe : Aiver ade

adm nistration preparation. is aamnistered orally at a daily dcae of
about 0001 FEF 200 em§ikG, tasdcabodf PSeArAaPaYefrofhebrst chbipoumndt @fabout

t he present;ggwenti on which has bean nol ded into an oral
adm nistration preparation is admnisterea orally' at a deily dose of
about' . 0. 005 &1d 100 ng/ kg. :0189] Fartherrre, the conpound of

the present inventjo r onbi i of the_present .

nvention can be usre%,e%ar%tﬁn% Ebd%E; ggn%gﬁggd En 3€nREESEM ang A film
agent, the surface of the nucleus may be coated with a
protective agent. As the protective agent, for example, the
above-mentioned hydrophilic substances, water-insoluble

35 substances and the like are used. As the protective agent,
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concurrently with. a. non-drug therapy. To be precise, the conpound
of the pie sent invention or the conbination agent. of the present

i nyention i ! n -, dru herapy_ such.. as (1) .
surgery, (g; H%%E??@EEﬁgge?hgﬁsﬁﬁe§§§§oggi%%5 %Ogyéﬁ%éhﬁﬁﬂileh%Yﬁpg,a
(3) gene tHerdpgyal&ylt her chitdoapyl k(d) aceyotber epyre (Blefases1y
cauterization 7) radioth tgn1i}f" and. the |like, For eneeTC?" by
using the Compst rgpy}wgtgy SEALUIPSCi AVENEY SROBYPT PRy 2¢e bt hag ¢ onre
apent of thesdu.esent Fhyesttofe befoie Iy aldaraan s %ecfa!bﬂfldzé{,,e acids
l'ike, or before or after a conbined. treatment of two or three Kinds

t her eof , SefT¥dr @Sséi tas ipr avént i eatoicenpigentecoiniesictanciymaric
prol ongat i ; 1 e_--Fre urypval, _su ess) cf, cancer

nmet ast asi so‘i(r)brl(a:i %a?%§§egﬁﬁﬁie§€§. E%%o?éﬁaét ?g(?] %@Pﬁ?net%nsd‘l? i kelc
can be af f arded,he( (JikE(41@hen the proiasdiivomgdrt iis pessi bled Goating
conbi . ne a tQFetdant with the c ngound of L?@ Er?eent i nvention or

the com si fati O agert °8F 2PREpreSBnELPRVeht F oh? /W t PEET ALY t Fven
therapy. [(ddowzo 1ad@ abstrtatioen (@fwant bkehis fLerdrabiy Prt@ctabdle 2 +o
type such as pahsporin and the |like, mac:reline type suoh ae

clerit hrémpaattadd e irk@apefopnt Reecowpleeat). on with vari ous

i nfectaons ﬁhgggses, (i) adml .nistration of high-calorie

transfusion, ardno acid preparation or general vitam n. preparation
for the as: irprévenrpmbtet-teaknagenti oan H&ityaaemimy sd radion @fating
nor phi ne for_.pain mtigation, (i adm nistratjon of a.

pharnaceut%gh Cﬁbeﬁpdf%Pe ﬁ§38éhi§?nggéiaﬁoﬁ??E%Y% LITH- d2maeregoated
vom ting, anorexiag-cdiatingeanel aUEOPEB] arokNEQLROCY! OPEN 851 HLET £€84 peg
sad henogl obi n concentration, hair |oss, hepatoy.dltly" renecathy,

DI C, fever &t e MEitkedangaf. ¢pahdnrPnnst et and ofha recectica
agent for syppr@ssing multiple drug resistance of cancer and the

like]. it.,1g61 Preferably, the conpound of the present
i nventi on oIt k@agsngantii natilensagéenh 6f lhhegenesent invention is

adm nistered orally (including suystained-rel ease preparations), .

i ntravenously (%h@%ﬁ&ﬁﬁ& SgFagaéa ?ﬂfE@?oﬂEO%%EP%$%&$h%é:§5?P 1is
subcut aneeaslayecand thntr anusonbantys6inet ydi pgrbohuses, #ofusi ons: and. o
sust ai ned-. rel ease preparations), transdernally, intratunorally or”J

pr oxi mal?Py EFGrEeaic 1aheelr veherabboecdeser shedt2neat ahtpisdependent
duct ed. I 1 Di i h d
Conduct e, (RAOUye pesyob, St Lok, UL ot lerl L coppoun

of the present inventio on agen e’ pree
i nvention sdssefloriect be slisgeryginegt themf on exanpdentjttcafibe a

adninistra%e%t 1-%ine @bout 30 mn %g 24 hrs before the surgery,
etc.,: or iHr8s &GeFESCabbiP32bAths to 6 months before the

surgery, ett. |nashiseweyrnbhersur 685Yingt . nusad be, conduct ed, easily
because, for _exanple, a. cancer tissue weuld be reduced by-

adni ni stér iSg UEES Ny hé O&oRBETRAC012t RBT pY eSent Lngventhon ordttee like are
conbi nation ;agent of the present invention before the surgery, and

the like_ [0194] As a period for admnistering the conmpound of

t he present invefiheorocopothéioenbehati ofi apeateofitihel sesefibstance,

Lnvention. so-.after tne surgery tc,, . for exarplei, it can be

adni ni st r at’é l?@%@&t@&ﬁymﬁEroﬁ Pgafﬁﬁgkil?os%b RS, Lardutl B0 #At o
24 hrs aftewluhecsurgeryprapdithe1li keickpetinis Vit ﬁﬁ@%&?éex%{ge of
effect of the surgery, etc- by adm nistering the conpound of the

pr esent 7 nFEREFoROBPORRBLE0ADI AafPohedgehtmofre hehprasent-mentioned
contents, respectively.
The coating amount of a film agent is from about 1 to
about 90% (w/w), preferably from about 5 to about 50% (Ww/w),
further preferably from about 5 to about 35% (w/w), based on a

35 nucleus (not including coating amount of protective agent) .
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25 invention. after the sargexy, and the |like Ex, mples [0195

The present invention is explained in detail in the foll ow ng by
referring t 1%%f]er ence Exanpl es, Exanples, p) Fornul ati on Exanpl es
and Experi nental Exanpl es, which are not to be construed as

limatative, [0198sl nheheoRetetentea Exampl £seehdsExanplres wather pi idry
of t he commqunde _wee neasured under_the fol]ow ng' HPLC

condi t duns CH92 mEasSGréfBht CaBVPReUSPT | MY Corfordtish U Ueresd  In
system coluHmn caGAPSEL ,RAK: @ LK 9420 S-BndiMhi2iQy X 20 I splvente s on

Solution A; 0,1%triflubroacetic acid-containing water,
Sol ut i ons E0M@andst sieflivgotodeet e/ acdantontal vemy dwoatiaiit)r idan be

gradi ent cycle: 0,00, mn ut| | uthon - 90/ ,.00. mn

(Sol ution X%§g1eﬁjt Flgn tglﬁl- g%g% Egggof‘/ﬁé%r: ?(g())f ’ut‘%})dn pﬁ%gﬁ)ruat]? n %%7 9]5:3:,0
5.51 mn (Salcutti G02A/ Sohait domaB:O0 dB)ent8, 00 muth paSelidhilan 14 Selsttriiened
B=90/10) Yr/ injection vol ume: 2 ul flowrate: 0"5 m/mn dbtection

met hod:  WEFSG&m9 1t A2SPRIVAE 1967 eF Bntes B es Ritd Btanpties, for

the purificalin@neof 16hercampeupds bycRrepardthye dRl&y@s fatderimdino,
under the foileol,ing conditions. nmeasurenent device: G| son "Conpany

Inc,, High fRerseghpue lPanPii catPohySyst entebl amh: thavd Gombi Rrepr CDS
-SA’ S. -5 u@ldga%oo ezgﬁ%‘ ggt 88%&:8Henglégogh? J:Jivkg,zoaé tnanzi%rsio_ll.ev,ent:
olution A; 0,1% -

tri uor oaceti c aci contal nl ng wat er,
Sol uti on B;cHL,ck%ftorind, | meThateheccatodi gondad ning Bcled cird nided. Among

gradient cygle: nepLesentatiye sxample 990 o n (P M conol ana
isopropyl alcohol are particularly preferable. Water, and a
15 mixture of water with an organic solvent are preferably used
as a solvent for a film agent. In this case, if necessary, an
acid such as tartaric acid, citric acid, succinic acid,
fumaric acid, maleic acid and the like may also be added into
a film agent solution for stabilizing the film agent solution.
20 [0165]

An operation of coating by spray coating can be effected
by a usual coating method, and specifically, it can be
effected by spray-coating a film agent solution onto a nucleus
by a fluidized bed coating method, pan coating method and the

25 like. In this case, if necessary, talc, titanium oxide,
magnesium stearate, calcium stearate, light anhydrous silicic
acid and the like may also be added as a lubricant, and
glycerin fatty acid ester, hydrogenated castor oil, triethyl
citrate, cetyl alcohol, stearyl alcohol and the like may also

30 be added as a plasticizer.

[0166]

After coating with a film agent, if necessary, an
antistatic agent such as talc and the like may be mixed.

The immediate-release preparation may be liquid (solution,

35 suspension, emulsion and the like) or solid (particle, pill,
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Zo A/ SOLUTION B-98/2), 1,00 min. ;SOLUTICN A/ SCI UTI ON E-96/2), 5. 20
mn. (a)LUTI.ON A/ SOLUTI O B-0/100), 6.40 min. ; SOLUTI ON A/ SOLUTI ON
B-0/ 1007, 6. 58 min =LOTI ON, A/ SOLUTI ON S=98/2), 6.60.in (SOLUTI ON
Al SOLUTI ONCBPO8F 2510 Fofe L1 &t k: 25 memlﬁ‘meééa‘éewei‘ﬁﬁs%

SCEERFRONC Lo
Al SOLUTI ONe23904R1 1 3£ 00 ) 3 ST ALSAYELEN Lo 6 Bl o
; SOLUTI ON A/ SO Ji TI ON B=0/ 95), 50 SCLUTI ON A/ SOLUT

L- 10/ 95), agsotﬁi AUCSOR §TRON. A STLAIT @m@ 1967 16)Kke 8170 umeﬁl,, SOCUPreN

A SOLUTI ON, gQ/ %%tlz’{log\lﬁé%ggﬁﬂ N the Reference Exanpl es

and Exant de nmass spec asured under the follow ng
condi ti ons{0reasurement devdceg M cromass platformlIl or Waters I MO
| oni zati on net hogheAt rres he ic Pressure Chem cal loniz

(Apca) or electr T2t o Rt Hed (BBt FSHa ?Lgﬁr'a?‘aé’ contain,

| oni zati on 1nE§Hh1tlon to| Qn@é@i@é‘c&r@@@{ Bty Beanpl @ariiRldedrass
spectnum (LC-MS) Was neasured under the follow ng conditions,

measur enentddéfizes RREl mwgmtﬁpcmqwon@dmm@gﬁ é8 MREL00 and
1200 LC/ VB
sol vent.  SROTTERAT 620600 EL 1t | e Saeat e ac T RoRTS: ke Sared as

SOLUTI OMo B,ex@,l@ét%ntr)l f | Tiex caneltp iceracidncbrtsannitngaanetonietilyl eetbricted
gr adi ent C%,r 0.00.mn SOI\FI'IQ\IAISO_UTC%O\I590/1/§ 2,00 mn
( SOLUTI ON §6E81=P@Nl§ =15/ 85) SXS1H5en; SR UFION A SENA eyparation

-5/95), 2. E@cﬁplehﬁﬂ-lﬁéﬂ\éﬂxﬁgé\ﬁ | N 3,A% 811650 EbLONnALSEh UELONSB

-90/10) involune: 2uL.flow rate:. 0.5 nb/mn, detection 20 netnodn
W. 220 nmPit6REZatien neeRéeseel ét:@?%}hr |@Qﬂéts’4@ﬁfhatqwtar¥étm

(El ectron %@ﬁﬁ%lgg@dgﬁkﬁselE§hh01 %n?SI?tured by Asahid K

spectrum was nmeasoxed using ftetrahet arie as 1he 1nterna
st andar ds by cAYANEE iORX- 300 (:B@OMEké rmp@wm Lm@lazr,y @a:kﬂra,tﬁ/ -s30fH,

(30WL1b: 1 rehuf.ar r and VAR AN I\/br -300

a ho val ueg‘a\ﬁ&lg g \%ﬁggiér ﬁygrous SLASCthe® ‘T\?f tq%ﬁgonate'
apparat us, cﬁﬂki%nﬁ@hkﬁbﬁﬁte,BL°E§§€eﬂﬁ@a£nélﬁheVE&kéﬁéﬁb listed, and
Unl ess ot herwdse specified., the nunerical value of m xed sol vent.

shows a volPuife SFPRILAg CPARI 6CaF CBaghd sBRVRHECL Ut@sthot Hefmiake Listed.
speci i ed, (Y Rang weliglt s % WiL| §S&Qeai88£“ 5?@?%&&&4@1@{%}% two or

t enper at ure in the present speC| Ication neans a tenperature o
from anent ntGE€. toThboubnSéht|®f i shenotxcipient is, for example, from about

4.5 to about 99.4 w/w%, preferably from about 20 to about 98.5
w/w%, further preferably from about 30 to about 97 w/w%, based
on the total amount of the immediate-release preparation.
[0168]

25 The content of a drug in the immediate-release
preparation can be appropriately selected in the range from
about 0.5 to about 95w/w%, preferably from about 1 to about
60w/w% based on the total amount of the immediate-release
preparation.

30 [0169]

When the immediate-release preparation is an oral solid
preparation, it usually contains, in addition to the above-
mentioned components, also an integrating agent. As this
integrating agent, for example, carboxymethylcellulose calcium

35 (ECG-505, manufactured by Gotoku Yakuhin), croscarmelose
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particularly strictly limted. Oher- abbreviations used in the
specification mean the f ollowwng 2 s s innl et doublet triplet

(g.: qua rtg t &S che tent.

14 1.232 her?@u%P éct§E§§éteéRu9%cé%8% or:%ﬁﬁ'orn1 i met hyl su

| f oxi decqﬁporedeeh)e cretphvidofe 1(dEs 1, M¢Illdqn(ﬂL(Mﬁ?nuﬂa%?Ured by
magnetic r hvlif:c tet han y r o
VBCE) | et ST Hl dBie SEbRbAGE EREAR T BRI Ll 195 (g 1A |

am opr y (Chaanﬁd;aﬂ. roygrree.h |cé@b§xﬁ9é@hyl¥tdrckﬂ¥@fé%%&r@ Kﬁ%a'%(u
soda 20 nCTSA. mchl or cpe rbee sol 0 scan Cla hL, (ssrb ohhi

i mi da zoFe Ka¥-17- Wboxymethaﬂﬁﬁ@ﬁébzysqdlm EExprotal  manufactured By
- e thyl'@93&&%98ang96§”‘5a§££5§1§Jp££%e£§%f%ﬁégﬁr4E§¥8H“¥¥E§Theprya

a .7, ide
manufactured by Asahi Kasel Corporation), and the like are

used, and for example, those which disintegrate a granule by
absorbing water in contact with water, causing swelling, or

10 making a channel between an effective ingredient and an
excipient constituting the nucleus, can be used. These
disintegrating agents can be used alone or in combination of
two or more. The amount of the disintegrating agent used is
appropriately selected depending on the kind and blending

15 amount of a drug used, design of releasing property, and the
like, and for example, from about 0.05 to about 30 w/w%,
preferably from about 0.5 to about 15 w/w%, based on the total
amount of the immediate-release preparation.

[0170]

20 When the immediate-release preparation is an oral solid
preparation, it may further contain, in addition to the above-
mentioned composition, if desired, additives conventional in
solid preparations. As such an additive, there are used, for
example, a binder (e.g., sucrose, gelatin, gum Arabic powder,

25 methylcellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose, carboxymethylcellulose,
polyvinylpyrrolidone, pullulan, dextrin and the like), a
lubricant (e.g., polyethylene glycol, magnesium stearate, talc,
light anhydrous silicic acid (e.g., Aerosil (Nippon Aerosil))),

30 a surfactant (e.g., anionic surfactants such as sodium
alkylsulfate and the like, nonionic surfactants such as
polyoxyethylene fatty acid ester and polyoxyethylene sorbitan
fatty acid ester, polyoxyethylene castor oil derivatives and
the like), a colorant (e.g., tar coloring matter, caramel,

35 iron oxide red, titanium oxide, riboflavins), if necessary, an
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25 Me(.3Nc scetonitri le T 2 triflucreacet c a cid. 1Y.1eRV. = Ect
HATO C (7 - a zabgnzotria zol -1- 1.) -N\- -tetrsnethylareniumm

he xs flu raﬁfﬂ@c DI <P o] et m i he

[ 0197 Reference Ex rratge%t Pfogw% ?gﬁgﬁl& %?rllﬁ%/’l %é[orqmg Sgent amd
(phehyl i eadiiee )ligaerit, an2 adenabelruﬂ;%ApneervatD{renatzénytamg oxevs, | e rst

e 5 21 g, ani e

p- 'Eol uenegual 4Consioccat&m (?gr‘?&u*—mhﬁafjakg égge ril‘% mT%ﬁ’ﬁdStablllzerr an

cycl ohexane (@i Jadsas Sidy red Mﬁﬂbﬂlﬁ‘,ﬁtédﬂi Uf&ﬁtrrlrcefajdi)& f(Huc?clec acid,
The m xture_ was concentrated under reduced pressure, the insoluble

mat eri al o5 WAS Hiéhe\red ByCf ther atkentaEndlshebsis9ded e was

concentrat edhunder reduced pressure. The residue was purified by
silica eel cbibm. chronmatography (einate, hexane:ethyl acetate
-518:2 -*94:6) taésgithe tab@vei-mleetd:onﬁduhﬂndérQ%mﬂﬁeﬁmwlmébhhm

?i, !J-_ ETHN%%%OSM_E%VBgl% g gbiyv1ny gygfg§£§oné Sgnd the 17:?’ke are
preferably used.
10 [0172]

The immediate-release preparation can be prepared by,
based on a usual technology of producing preparations, mixing
the above-mentioned components, and if necessary, further
kneading the mixture, and molding it. The above-mentioned

15 mixing is conducted by generally used methods, for example,
mixing, kneading and the like. Specifically, when a immediate-
release preparation is formed, for example, into a particle,
it can be prepared, according to the same means as in the
above-mentioned method for preparing a nucleus of a sustained

20 release preparation, by mixing the components using a vertical
granulator, universal kneader (manufactured by Hata Tekkosho),
fluidized bed granulator FD-5S (manufactured by Powrex
Corporation), and the like, and then, granulating the mixture
by a wet extrusion granulation method, fluidized bed

25 granulation method and the like.

[0173]

Thus obtained immediate-release preparation and sustained
release preparation may be themselves made into products or
made into products appropriately together with preparation

30 excipients and the like, separately, by an ordinary method,
then, may be administered simultaneously or may be
administered in combination at any administration interval, or
they may be themselves made into one preparation for oral
administration (e.g., granule, fine particle, tablet, capsule)

35 or made into one preparation for oral administration
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7.097.29 (2 (3 H,M,7.31-7,47(IN,m),10.29 (1H, s).  [0198)
Ref erence Exanple 2 Pr oducti on of nethyl 3- (phenyl am no) pent anoat e

15A m xture, o f Ref erence,

mmol ), 10% péa)éféag(}elua% c rbo e <20 Y6) aﬁaeﬁ“ﬁﬁaﬁ% ﬁféiphﬁggaﬂlpeahﬁt
room tenperhathe e flar mthlaledBé perﬂﬂydgﬂlgﬁél ?ﬁfws‘aﬁ@j %reTht%dé‘S{HM%)' S
mat eri al was renpved by filtration, and the filtrate was concentrate
under reduc®d nf%% Lifife PG Yi6drdue 2RAs THULPRI 0 BYS sFRPRacgepule to

I chr t t exane ethyl sacgtete 4-93:7)to
glovgn?he tﬁ?e@%ﬁgg az%if aaﬁ%tggo%)zf%/o ag% cc%ij%r | ess %??O 1H NVR( 300

MHz, 1-:, NBG- —64]088(3HtJ-74Hz 1. 44-
a §$(§E3?1kﬁ%ﬁ?% #%ﬁé%? é?%é%ﬁBE%wfngrsgra% EE%EE}thlntegratlng agent
and preparation thereof

Sublingual, buccal or intraoral quick disintegrating
agents may be a solid preparation such as tablet and the like,

10 or may be an oral mucosa membrane patch (film).

As the sublingual, buccal or intraoral quick
disintegrating agent, a preparation containing the compound of
the present invention or the concomitant drug and an excipient
is preferable. It may contain also auxiliary agents such as a

15 lubricant, isotonizing agent, hydrophilic carrier, water-
dispersible polymer, stabilizer and the like. Further, for
easy absorption and increased in vivo use efficiency, B-
cyclodextrin or P-cyclodextrin derivatives (e.g.,

hydroxypropyl-B-cyclodextrin) and the like may also be
20 contained.
[0175]

As the above-mentioned excipient, lactose, sucrose, D-
mannitol, starch, crystalline cellulose, light anhydrous
silicic acid and the like are listed. As the lubricant,

25 magnesium stearate, calcium stearate, talc, colloidal silica
and the like are listed, and particularly, magnesium stearate
and colloidal silica are preferable. As the isotonizing agent,
sodium chloride, glucose, fructose, mannitol, sorbitol,
lactose, saccharose, glycerin, urea and the like are listed,

30 and particularly, mannitol is preferable. As the hydrophilic
carrier, swellable hydrophilic carriers such as crystalline
cellulose, ethylcellulose, crosslinkable polyvinylpyrrolidone,
light anhydrous silicic acid, silicic acid, dicalcium
phosphate, calcium carbonate and the like are listed, and

35 particularly, crystalline cellulose (e.g., microcrystalline
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[01991 Reference Exanple 3 Ptoductlon of ethyl
6- et hyl r exy- 2- nbo- | ephenyl-1,2.5,6- $4

t ot rahydbopyri-dine-3- cat xtr .of t

Referexce E%llQEB§e§ 9% B?é¥%§%§ nrnoFée w? oﬁP3F8%8§$n$83§P§Fe
;3,71 n.). guts29e3gnunylin, ttagetmwthuﬂamacihlghmﬂ,cj%hd@dﬁls :dim) ,and

THF 41. rcd. Q% X stirred at room era ure for_4 hr t he

reaction. B“geﬁaée 437 a8 Eaf ngéﬁe BEBHQS§OGF51VH§GW@@ede g..,

car banat e &@th Il@@llﬁi@@eﬂh&ar@&iéymémyr@éltluﬂeoéléﬁs extracted with
ethyl acetate (200 nEJ. The extract waa washed with brine (100and

dried ovéer P¥ARYEYBESNEbAR LV 50 ¢ at leyd ey rrsol Lds 1d Whatser.i al  was

renmoved by te her
redoned. pr é/ﬁ%&%gﬁkggylﬂgglﬁgg%j%%%% ‘a aCCQ‘itq}fanoalt% %Oéiu' Sard 36
et hanol . seluteomy(18. 3cinls 39 0. nﬂmérbomﬁrEﬂxbdﬂpmeﬂﬂuwyhﬂt aalidi,t he
m xture was t|rre

3 Th t t
concent r at &8 é’ﬁ&@?’g ?598818851 %%%%Yl%ﬁé ‘gjg’a‘%:%or%@élny)é’dglryaé’é’%édiqqﬂr

hydr00h|Orp@l@@b@b6ﬁﬁ@lﬂﬁgscéﬁglﬁ1é&@ﬁrﬂ e wass edd agled Wid o
et hyl acetate (200The extract was washed with bri ne, (100 raL,), and

dri eh over l&ﬁﬁ?év 0859sAdfEAT <Rt PRy bne Tl Gaislol iisice matlersicaly Mas acid,
renoved by ; ﬁghhﬁ@%togeégggnf|£££36%?M§Fﬁgﬁggﬁﬁﬁf&geuj under reduced

pressure, e residue was puri ica gél colum 15
chr omat ogr @pﬁVVCLeb/ﬂlpye;cohedane, epbyVetdeel ate-P8A=c 17 EhBahd A igieveitche

title conpoun 569 S el |l ow oi | ., .DVBO-d
50. 77 (3an8 FQ % te/f2 a]?fal(ﬁé hydroxypropyim%tgﬁi)celiuégsf ég)
(2 He m. )pr%fé@aBlao (ﬁ%théﬁstébﬂﬁiiéﬁx)d&%ﬂéﬁn@) 4128081t 10,
j7,1 Ha), 7,15-7.54 (5 ny 20 nil, 12.64 (1 br s) Ref erence Exanpl e

4 Produéfi 6AITEF1EL AFEAS: 6Ehy}C 2aidhyerdiyn Tagxmatshemcorhiz acid,

Ref or ente. Bxdmple 3 (0 18 5Loi0'8 3Tt BF Hieniiiio e s ©
-dicyano-1péerenieghynonettﬂc9§ch éﬁﬁ]asnmﬁbleuutld(ﬂnﬁﬂprdﬂﬁianﬂ@.

was stirre Oﬁhgh heating under. reflux for 1 hr, To the reaction
m xture wa d water (100 m.), and the m xture was extracted with

ethyl acetate (20@enkubiifylhe, exteast vasiwashed Wdh drine (4QQand i g

dri ed over
20 agent can be produced by mixing the compound of the present

invention or the concomitant drug and an excipient by a method
known per se. Further, if desired, the above-mentioned
auxiliary agents such as a lubricant, isotonizing agent,
hydrophilic carrier, water-dispersible polymer, stabilizer,

25 colorant, sweetening agent, preservative and the like may be
mixed. The sublingual, buccal or intraoral quick
disintegrating agent is obtained by mixing the above-mentioned
components simultaneously or at a time interval, then
subjecting the mixture to tablet-making molding under pressure.

30 For obtaining suitable hardness, it may also be permissible
that the materials are moistened by using a solvent such as
water, alcohol and the like if desired before and after the
tablet making process, and after the molding, the materials
are dried, to obtain a product.

35 [0177]
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anhyhroue sodium sul fate. The insoluble material was renoved by
filtration, the filtrate was concentrat ed under reduced pressure, and

t he re5|due was rifed b a |I|ca col um chr ogr a

(el uate, ethyl aﬁglt lzgl["eef:ﬁanc 6fd30ng . a% %@%O%on&“&éaﬂ%’g %%t%b

corrpound (2.f66.mg ,, $5e°¢om§oan§iebf 0’d\h@l ﬂmeseNNR 130 Mz o DNS e 96)

6:0.96 (3 H, t, t,= 7.1 H2), 2.137.5 Hz),

() 3] CfnCﬁﬁujcané 6£u91anﬁ tla? a}?o‘i%—rffelet&qrze warﬁer-fh:?@verfsztpl(%

Ho i, 12.431(kel, | BEe?_)eraHﬁ.gt Bpafbﬁ%ﬁm@lm e 5 Production of
[

ethyl. 4 -ehloro -6 -et -0zo0 opyridine -3 -carboxylate A
m xture 6f Womégmélméth}kéﬁelbub@sﬁar@t@lmerﬁt 66.dQ,tHep 19.K26 are

nnol j, pho A xychLo i 78rd||IL d
m.) was st%ilq%%eg e %8 : %b?@eéﬁd%?cﬁ %‘T’ 2t afcﬁ the)rlﬁc ta[?}\éeg%fs
concentr at e:dasumideld seducednpneseuse tcar‘z_r;hxt@ 4 hei reei duetwas, addedtives
i ce-wat er. pr eci ELt g;ced sol d& was, collected by filtration, and

I

washed wit FF ér &n $GpEBpyi SarPet et 1 G e tdfatti r@servative,

d. 7
aorrfogz 7(c2>l|%>é:aﬁtl. 5%)&@% asM@!eJcQM&ﬂ)@chfént %d\ﬂ\ﬁé %Q%éwﬂéeﬁoal%% (3

7,28-7.40 @E2dRd7. 4B07. srepwtqrng Z@Jmabla)m)sta@flé:ryert@etExedpa@,eSglycols

; L%Sﬁ&“ i S LA G TR e S M R ANE B IREV TR
A mixture af tclmatadmpdundroEoReéﬁhethn@xadfpéﬂd&n (& 1he6.2Q omad )an

et hyl sarcasi hate hydrochlorid 2,1 nmol ), triethyl addne
(1076 m | SR TeORamoMEes il ToeTe: (AFeaSw oh HEaTIHE Ao P Mgx (2.,

for 40 hr. pBhgckeaebhen, Mextubgonasnesneet s ated-yhderngeduced +v, -
pressure, (End to thEe3 reS| due V\gs zsmagded wat ecr: (50 I(1:JL) and the oo

m xt ure WMas &GHditiiradiwi PRUSRA AydEde hherTedlesdve Wiﬁ%u mnrami Viars

ggln‘lpgﬁ?]gd( ?)ﬁ}i‘(}({hé?k gfggdéﬁg?ggam§ hWeLer14 09 V& d %lér_"cgn € by an

application tool such as a doctor blade and the like, then,

the solution is dried to form a film. It may be advantageous

that thus formed film is dried at room temperature or under
20 heat, and cut into a desired area.

[0178]

As the preferable intraoral gquick disintegrating agent,
there are listed solid quick scattering dose agents composed
of a network body comprising the compound of the present

25 invention or the concomitant drug, and a water-soluble or
water-diffusible carrier which is inert to the compound of the
present invention or concomitant drug, are listed. This
network body is obtained by sublimating a solvent from the
solid composition constituted of a solution prepared by

30 dissolving the compound of the present invention or the
concomitant drug in a suitable solvent.

[0179]

It is preferable that the composition of an intraoral

quick disintegrating agent contains a matrix forming agent and

35 a secondary component, in addition to the compound of the
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NVR (300 MHz, EIM Sfl-d;:) 5:1.01 ;3 3, t, J =7,41,02 (3 7.a Hr21,
2.18 (2 H, q, 74Hz)382(3H s) 431(2H q,J--I71Hz),
6,46 (1 H 1 0203] fe ence Exanple 7 s

Pr oducti on ofese hy I?ngen %%n oL %ﬁ . t c{ - phenyl -3 (2 2,2
- trlfluerc[@tllmz]y) -4,5 d| hyd|p 1H pyrrol 0[3 2 -c] pyTidine -2 -

car boxyl at e A m xture of the conpound of Ref erence Exarrpl e 6
:1.28 g, 3.76 mrﬁlx)ampg]@a B B3 pBREE B (oW Y WSt digipdey gElatins,

2.0 trifi UereQQtrﬁYl's tah&mbh%gsewﬁgeéylwg@éaeoi@ A% s ’su%ﬁuaf
rmel) and D wg §0 m") was stirred at roomtenperature for
@iﬂe §a

hr. To the S#Y; dged meybllmsosemqh , Prawite drhe ot édlepdudtes \nzaﬂaber
col |l ected l%)(] fltlatn g% gﬂchagg ﬁ@ai f?%lcces%%rxggl WI t rérvyat er t a?snda the

di i sopr opyi ether o

bei ge pomdénkell@olNHRcéﬁeﬁlﬂ@E, £l@ﬂnﬂ@)aéhdsﬂxbdﬁbdiymethylbéiluloses,
7.41,29 (3 H _t, él—lzl)[,2.21.1g2H,.q J=7.4 Hz), 3,08 (3 H,
s), 4.26 f?rag?efanﬁZ) EXRIgRS (| PREYLIRES r@YIBUB%tl(Cl H@l@)ersrszﬂaﬂva@s

;2 H 7], E@&%Vln@@ §§rHllabne2§n&0@Qé]1fﬁgf”§ﬂ5§%£§6¥§“d%fived from a
Prodacti oh of ﬁ -1-methyl -4 -exo -5 -phenyl -3 -(2,2,2

trifl uorléetgﬁéﬁﬁ)ln-—gusl Agihydr oompHex pyand| 9S8, i ke pyrirdinee , - zaccharldes

d f Ref
(1405, 55 el 700 Ra oAk CRT ur Pyl G o SO1 U0 (2 50,1 e

and et hanolth@42imgl:) cyasist eredaai d6' €adlorad dyclohextigactdon the
m xture was .concentrated und reduced pre(%aure and to the residue

was added. ér 1869y C aﬁgt’?h%uﬁ]i“x?%r%o & G AREE  WIH BN

hydrpchl urice1a¢iide The BfeskRithat €1 vase cohd ected: 1 by, faﬂfz{&ta&fhs and
washed with water to give the title conmpound (1.02 q, 82% as a.

bei ge powdERViRNRZ( 300 IVEF2rDRVECR HEMS(Iu02 §38 H yaing, L-mlarHz)s, 2,20
(2 aspartic acid, L-glutamic acid, L-hydroxyproline, L-isoleucine,
L-leucine, L-phenylalanine and the like, are contained.
[0181]
One or more of the matrix forming agents can be

20 introduced in a solution or suspension before solidification.
Such as matrix forming agent may be present in addition to a
surfactant, or may be present while a surfactant being
excluded. The matrix forming agents aid to maintain the
compound of the present invention or the concomitant drug in

25 the solution or suspension in diffused condition, in addition
to formation of the matrix.

[0182]
The composition may contain secondary components such as
a preservative, antioxidant, surfactant, thickening agent,

30 colorant, pH controlling agent, flavoring agent, sweetening
agent, food taste masking agent and the like. As the suitable
colorant, there are listed red, black and yellow iron oxides,
and FD & C dyes such as FD & C Blue 2, FD & C Red 40 and the
like manufactured by Ellis and Everard. Examples of the

35 suitable flavoring agent include mint, raspberry, licorice,
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H q.3= 7,4 Hz). 3.88 (3 H s), 4,81 (2 .01,, g4 - 9,3 Ez)e .(h)

6,60 (1s), 7.16-7.3(2 H m, 7,39-7.66 (3 H m, 12.72 (1 H, br a).

[ 0205] Refey e ti t 21) - 3-

2,6-difluor or%h%g%y%%%%?’ho?ﬁ:gﬁfg rfgg% QQr%ﬁefﬁ' J72’1&’1](?} C%etrﬁs@é’ SIY Gr

to that in. fJRetoeiemxdeclém\mpaelamsftherebé tlﬂﬂmpim@lfndhé&s?uhtga,ble PH

86%d was obtained.as a col orl, esrsLPg‘ﬁ fromne $ -oxoval er ate (5,21
e

q, 40.0 mmol 28 NSyRPFRGr S&hi c%ﬁrb% '?ﬁjs 4%?16%1&)501 ,

pbt ol uenes Wranderae @clI@l)Oh%RE@I:3165§§ H8id %89 M4 add.  Examples
cycl oheasne ;25 r15), Lb) N MHz, )..:na.)--ciH 0.).0,953R

t. urr i5d q_f}'z th ezsgutabie )sgeeppnlng agen’q 5nq;ﬂzl}de @mr@ge 4a@_su:|;|_fame

H s), 7, 1ﬁ<7 ﬂﬁéuﬁa%#n aﬁé Eﬁgkﬁi?% )Ftégﬁgie %%ﬁkh% %u ren%%od

Exanpl e 10 Production o
- di f | uor ophemte) msrkahgeagand:aueclude so&mxbima:rkmcbnaﬁd}e icotpouttthofe
Ref erence Exarrp e 9 s 32 7. anpl 5% Ia murgactl vat ed car bon

(2.37 g), acetic &,Y.C&Ocﬂ%t SRR O AL rFdes nces

room terrperaaidjmgd})ocfa@rsuzalﬁédua gmo@ hydeogen at rTPspt he_re. The
i nsol ubl e material was renoved by fi tration, an& the filtrate was

concent r'dt éd18Hder reduced pressure. To the residue was added

sat ur at ed aqueousfh%og; ggqg@&ga ﬁ§?59893{ﬁe %@%&% éé‘%ﬁd@%ege

the m xture was extr acetate ract
zs was washedanittitbrboiméhel@0nnm) faandddng edn oaaeramﬂnyrdr QuUs1 SO ufliom

sul fate. The ina bl e ter| S remoyv |It ti

filtrate, \/\g’soucq_'ogj| (l;,lntroa uﬁngbfﬁ\%gd‘dgéahg %‘l# %Fé“ r%‘é‘?l&l‘heo 1 to
was purifietbdwy sidy ¢y geligeel aznehperatographyré %@éﬁéﬁhtf&i@n@such as
ethyl acetate -99;1 b 93;7) to so_give the title conpound (4,2

54%) ad®a 6l &h%’@sn@ﬂtlonﬂdNﬁRbésoeumagmo- cebEBd iz rklke
15y o e g Rty B8Ol 86 olen
Ref erence Ex‘airemte.om orPrtdm&ucbhopmmtaethyltuq {{2to-wifdworaphenyi)he 6time
-ethyl -4 -ngﬁgx ab %6 e%etg%gxgr88y£igin6re§er§§qy oylgbout 1 to
about 15 min, more preferably of about 2 to about 5 min, and

20 intraoral quick disintegrating preparations which are
disintegrated within the range of 1 to 60 sec, preferably of 1
to 30 sec, further preferably of 1 to 10 sec, after placed in
an oral cavity.

[0184]

25 The content of the above-mentioned excipient in the whole
preparation is from about 10 to about 99% by weight,
preferably from about 30 to about 90% by weight. The content
of B-cyclodextrin or B-cyclodextrin derivative in the whole
preparation is from O to about 30% by weight. The content of

30 the lubricant in the whole preparation is from about 0.01 to
about 10% by weight, preferably from about 1 to about 5% by
weight. The content of the isotonizing agent in the whole
preparation is from about 0.1 to about 90% by weight,
preferably from about 10 to about 70% by weight. The content

35 of the hydrophilic carrier in the whole preparation is from
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A m xture of the cehound of Reference Exanple 10(3.70 15,2 Irnri.),
ethyl. (ohlorofornyl)acetate (2.89 f,'122.8 n1e|) 4 and THE (37 m,)

ti t t To t ti i xt
naded Sat ritbl Aqted e ES U o aaéﬂhza?m%%ae@% AT P206E nl . £
and the mixdhme @i et nadiced .W The etbyt craceimtiernd 200 d¥-)ai sthersible

extract was shed with. brine (1.00 m..), and dried over. anhydrous
sodi um sulBECECRGITRES HoGGhPecRararial WastFehovee byl f1 |t athont

and. the fiddyabe veignconnantdaled, uider Leced RESSUES, o0 P yosgne.,

resi due. were added et hanol (109 m'l) and 20% et hanol solutio
Ei mmol) Sof Thsodiavhesttherf ¢k, sanditheem xnutbemlsokelprqdamtis@xﬁ: forfrom

2 hr. The r m. Xt Uk conce rated unde

pressure, to t1%q?é3| uéhﬁg@@§33e§y1y21g dr%ﬁ%F%?ggi%cf (%kﬁp?nl)to
and the m>durey was g@xt.r athedawbb- ﬁéﬁ@doﬁé&ﬂﬁﬁépaﬁaﬂldﬂ\hajﬂﬁhrther
extract was hed t.h brine %100 m ), and dried over anhydrous

sodi um sul$4t ditddiEsoiE Fa?érFaFoﬁééaPEnD%%%eE®n¥m$t?%@m%n

t he f”tratzﬁcé’%?cv%ltlw(é%@t rt@lfeedl%ede&frﬁgesggar ressure, and the
resi due was purified hy silica gel colum chronatography (el uate,

hexane: &8t hyf{l&dlet ara-5--).70:30)to give the title conmpound a

ﬁ%lgrége?3oég H, T%ﬂ ?%%%gsggg) N¥§$§¥%SG6%géPﬁ5§(§fF%ﬁé;%reséﬁ% invention
dlffers dependlng on the kind of a compound of the present
invention, age, body weight, condition, drug form,
administration method, administration period and the like, and

15 for example, for one cancer patient (adult, body weight: about
60 kg), the combination agent is administered intravenously, at
a dose of about 0.01 to about 1000 mg/kg/day, preferably about
0.01 to about 100 mg/kg/day, more preferably about 0.1 to about
100 mg/kg/day, particularly about 0.1 to about 50 mg/kg/day,

20 especially about 1.5 to about 30 mg/kg/day, in terms of the
compound of the present invention or the concomitant drug,
respectively, once or several times in division a day. Of course,
since the dose as described above varies depending on various
conditions, amounts smaller than the above-mentioned dosage may

25 sometimes be sufficient, further, amounts over that range
sometimes have to be administered.

[0186]
The amount of the concomitant drug can be set at any value
unless side effects are problematical. The daily dosage in terms

30 of the concomitant drug differs depending on the severity of the
symptom, age, sex, body weight, sensitivity difference of the
administration subject, administration period, interval, and
nature, pharmacy, kind of the pharmaceutical preparation, kind
of effective ingredient, and the like, and not particularly

35 restricted, and the amount of a drug is, in the case of oral
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.66(1

H
m, 4.
|

12. 86 (
ethyl | -
-drhydropymu@fneabBy Caohoxtyhat €.01 to 50y mg;mﬁdrrheﬁ pirederkBliyharom

, titl d (3.47 q, 749% was chrai nee
15 o wni & e BETraDr hetottiinidhe Remio B GRY A N GE ExERERE L 1P ac5Ls

as a wiite

o

d,J - 17,4, 5,1Hz), 3,08 (1H dd,J -17.4, 6,0Hz), 3, 61-3.81

14-4.29(2 PH. nt),7,10-7,32(2 H m, 7. 37 7.56(1.H TIL),

’adl}}ungg}:Fggggﬁ)fofll j(&\ﬁ@f h&f eﬂ%&a%ﬁ? 5 1 Pr ogggbion 0EOOO mg,

uor opheny et hy roxy

q, 14.6 mMmishall#, 3dmithi &dddr Bee, ol YL Ih& Lirf sib@rzequingne. (3, 65
16.1 nnﬂlls%?d toluene ;95 ma:).

C,

10

15

20

25

30

35

In administration of a combination agent of the present
invention, the compound of the present invention may be
administered after administration of the concomitant drug or the
concomitant drug may be administered after administration of the
compound of the present invention, though they may be
administered simultaneously. When administered at a time
interval, the interval differs depending on the effective
ingredient to be administered, drug form and administration
method, and for example, when the concomitant drug is
administered first, a method in which the compound of the
present invention is administered within time range of from 1
min to 3 days, preferably from 10 min to 1 day, more preferably
from 15 min to 1 hr after administration of the concomitant drug
is exemplified. When the compound of the present invention is
administered first, a method in which the concomitant drug is
administered within time range of from 1 min to 1 day,
preferably from 10 min to 6 hrs, more preferably from 15 min to
1 hr after administration of the compound of the present
invention is exemplified.

[0188]

In a preferable administration method, for example, the
concomitant drug which has been molded into an oral
administration preparation is administered orally at a daily
dose of about 0.001 to 200 mg/kg, and about 15 min later, the
compound of the present invention which has been molded into an
oral administration preparation is administered orally at a
daily dose of about 0.005 to 100 mg/kg.

[0189]
Furthermore, the compound of the present invention or the

combination agent of the present invention can be used
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18. NWVR (300 Mtz,. D515KR-d) 5; 1,00 (3 H t, j7.4 H) , 1.23 (3

An.),),21 (237.4 '1.-1, 4.23:2 u',., s = 7.1 H), 6130(239H,Rs¥,
7,32-7,44 58 7,72 mi S . ef erence
Exanmpl e 13 r%&uc oY of 't iy Moz~ ggﬁgo%éralpy(Z&g Q)ﬁl 1UorSithedyi ) -6

-ethyl-2 bxompduadedf hyi gpygseditnenvadnt caf boxWret @ombinatioByadent of
method simlar to that in Reference Exanple 5, the title conpound.
(4,p5 g, 9 RES SBhvat MEd S Oy 8l Pswz%wuf%mtﬁe ac BAPoRAJoFherapy

Ref erence Exanpke 12) (3: e, k%élhgﬁQH"anth%%&%@RO dd

(3,38 rL, 36.2 mml) and 15 1H NMR (300
6:1,02 (3 angﬂotgnsaﬂlﬂﬂ HO-,r 113269(3387t11e1fﬁ9y, 6,463 therBoteerapy376)

f Product f_ethyl
K2, 6 2ai { FOBPORRERGT) |8 “Guiot COERURT By 1 | MetAgo Ao BRee 7T the

- di hydr e- pyrkel. 013, 2 -ci pyriddhe carboxylate Ry a nmethod simlar to
that in Ref% %gge Exanple 6, the m title conpound (2,90Be% was
obt ai ned ad'a’“Bei ge. powbor fromthe conpound o..f. Reference

Exanpl e 13 (3.00 by yknsa Hydrochla e
(2. gg d, 17(6 mmFlgis g?%?%%glbgmunsghgllgh% &&g%%ﬁ&g ﬁoanol e% %h‘é

HER ; 3900 MIRVENtENBC B E e 5:ombGaHt ipn @genti ot i) ,prESBEt( BHHentJ,oz?o—

b 1), R ot Stk B L A2 Ll s D

15 combined treatment of two or three kinds thereof, effects such
as prevention of emergence of resistance, prolongation of
Disease-Free Survival, suppression of cancer metastasis or

15 recurrence, prolongation of life and the like can be afforded.
[0191]

In addition, it is possible to combine a treatment with
the compound of the present invention or the combination agent
of the present invention with a supportive therapy [ (i)

20 administration of antibiotic (e.g., P-lactam type such as
pansporin and the like, macrolide type such as clarithromycin
and the like) for the complication with various infectious
diseases, (ii) administration of high-calorie transfusion, amino
acid preparation or general vitamin preparation for the

25 improvement of malnutrition, (iii) administration of morphine
for pain mitigation, (iv) administration of a pharmaceutical
agent for ameliorating side effects such as nausea, vomiting,
anorexia, diarrhea, leucopenia, thrombocytopenia, decreased
hemoglobin concentration, hair loss, hepatopathy, renopathy, DIC,

30 fever and the like and (v) administration of a pharmaceutical
agent for suppressing multiple drug resistance of cancer and the
likel}.

[0192]
Preferably, the compound of the present invention or the

35 combination agent of the present invention is administered
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xi ( Production of ethyl 5 -(2,6 edifluoroptnnyli -6 -ethyl -1 -netyl
-A- OXO 3 (2 2,2 -tri.flw-Jrcethoxy) -4,5 dihydLOd-lH I

-pyrrolor -2 . -carhoxylate ' thod simlar to

tﬁgt in Ref%renge Eﬁgiuﬁhn%’SQﬁaglplal gg%ﬂiﬁnﬁﬁ%géfggéoas ) 789F thagernously
obt ai ned as| mcyeblllagv }S@lms'bss, finomst bas cenposmect rofa tRef) er enseukaxagpt ey

14 (1,64 q._ 4.36, mp % cesi um carbonate (1.70 g, 5.2% nmol), 2,2,2
-tr|fluoroé¥W§FnFF?W? Ot Gretthdr@atifonet BoY 5wl s 1an39aRfpF Yy antned-

ea a 0 a r o )
?\/59( g-g f—ll rf![e?l J%gl 42 J?‘Q&Méﬂz t%?@ggm§llﬂ:é Gu‘(t% l't'uan g‘iz%/) lr_:'Z

(2 8, q, 53 prX}mgliy)beﬁozse:L c(rz alﬁteq" the. 8bdizg- de@SCZﬁbeﬂi ’z;:eatmenu JI.Q
H m, 7,6Q. 743 , [0212] Refarenae Exenpla 16 Production of 5
-(2,6 - d|quora hanyl) -6 -ethyl -1 -nethyl -4 -oxb -3 (2,2,2
-trifluoro€ttheRy) -4,5 -di hydro-pyrrolo[3,2 -c]pyridine- 2
-daftoxylig acid thod. simlar to that in. Reference

Exaxpl e 6, the tifl8 E%ﬁb%%nﬁ?r EETe7i§tegang Whe GHRSUREd Ods tacyBreeant
powder 20fEﬁﬁﬁentﬂ@nCéEWEHE“EdﬂElR%&%Bﬁ”SSeﬁt7o§)@H@ ?r%éeﬁ% §ﬁvgntgo§7

nmrd), 8N a(%uacas sodi um hydr oxi de sci ati ca. Xi a
et hanol 102PsitRSe18he NNR Y800 WHZ,- , DKBO- as;mme,l zoso(aa He Bdmina.sﬁ’réted

227 Cailed e SO BRI Bl 8 R
Ref er ence Exaipkecls Producti anntol ebhgl mSathd \befe;tﬂéyrthelsumfgbbyl etc.
~0x0 -9 -0 t%lssx%adr 5thedls rdre% ] lléltcpyéggllg)e[ 3coznd_u(czs]t@élr Ieglsgﬁ -l%e
-car boxyl at® Yr gery, y because,
for example, a cancer tissue would be reduced by administering
15 the compound of the present invention or the combination agent
of the present invention before the surgery, and the like.
[0194]
As a period for administering the compound of the present
invention or the combination agent of the present invention
20 after the surgery, etc., for example, it can be administrated
repeatedly per a few weeks to 3 months, about 30 min to 24 hrs
after the surgery, and the like. In this way, it enhances the
effect of the surgery, etc. by administering the compound of the
present invention or the combination agent of the present
25 invention after the surgery, and the like.
Examples
[0195]
The present invention is explained in detail in the
following by referring to Reference Examples, Examples,
30 Formulation Examples and Experimental Examples, which are not
to be construed as limitative.
[01%6]
In the Reference Examples and Examples, the purity of
the compounds was measured under the following HPLC conditions.

35 measurement device: SHIMADZU Corporation LC-~10 Avp system
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Toe solution of the conpound of 'Reference Exanple 6 (150 nb, 0.441
mbi ) in acetone (3. 0 -, Ta, wer e added pot assi um car bonate (122 ng,

0. 682 mal) nd d| I d the m xture
was stirred WIL%HHI he é‘ %@é@?ﬁgéé?é% ? 8I"?Far‘jrél'ﬁ‘%}“reacti on
m xt ur e wassclooired. Slotiu(ﬂlen, Awater s t(:?@lﬁbr&)ameﬁl@dﬂeﬂi—tcﬂﬁﬁ’@éﬂnln@nd

the m xture V\fls extracted with ethyl acetate (50 Trd4, The extract
was washed it tH 'bri ne (20 Mo), and dried over anhydrous sodi um

sul fate. The insol ubbeut i@t esj ab . was: Femuaed Hyfiid tarc%td'—@@nttah.%ln
filtrate was s concentrated. under reduced pressure, and the residue

was pur|f5|h®F€tRPf§1'qﬁ1é§ gel col urm chronat ography (el uate, et ZyJ
60.
8750 ae n whit e awddrNvA - L3060t (b SHTETBR T T . a0
Hz), 1, 23 (TBLIN, ( &oll:a:'—loﬁ A/&@)lutloﬁlB@BéBlS t, EiJS(-) mid Hp)luid® (2 H
, 3.
b by 6 o e BT 5o tiamih 1 bt e Al Dneterence

Exanple |eEﬂﬂﬁﬁuﬁkiq&thtaonG%h@&Kut@oneBhyb/1@ nethyl -4 -0x0 -5
-phenyl -4,5 di hydX0 -1H -pyrrolo[3,2 -cipyridine -2 -carboxyli acld
Ey a metHod siaRtian me lumat i2n HRef er ence Exanpl e 8, the title

conpound (145 My, 88%, was, ined as a. white powder 24 fromthe
conpound of Ref eraence Exarrp?te}ltl% (141 ny, 0.3a3 mol ), EN aqueous.

sodi um hydraptieds isol uteitdod(: 0U2/822|®fL)1m&1nd et hanol (2, 8 er 1;) i N NWR

300 MHz, EM SO do:1.01. (3 He t, 7.1 H
(2, 18 (28. qy 3= g(o%lﬁhf’) Refeg8nEs ﬁxaé‘)’leésaa %Xs'(“% tlae P‘?r-}f{-é%itlon

6.53 (1 H &),the 1&mb3hd? £a4Q+E. 801.63yHe E% 2
Ref erence Exanplee 19 Pr oducth?ﬁorgﬂffpaet hyIv 6- eL hyl Ilje n%?ﬁ;e/é-uﬂ-é%‘i the

- et nyl éPhox8HL M NGHxendis 1058eny1- 4, 5 - di hydxo - I H
'pyrr0|0[3JﬁEégdﬁéﬂéﬂtn%e%lc%@r%9§¥£ﬁt%ompany Inc., High Throughput

Purification System
column: YMC CombiPrep ODS-A, S-5 pum, 50 X 20 mm
detection method: UV 220 nm

20 solvent: Solution A; 0.1% trifluorcacetic acid-containing
water,

Solution B; 0.1% trifluorocacetic acid-containing
acetonitrile
gradient cycle: representative example 0.00 min (SOLUTION

25 A/SOLUTION B=98/2), 1.00 min (SOLUTION A/SOLUTION B=98/2),
5.20 min (SOLUTION A/SOLUTION B=0/100), 6.40 min (SOLUTION
A/SOLUTION B=0/100), 6.50 min (SOLUTION A/SOLUTION B=98/2),
6.60 min (SOLUTION A/SOLUTION B=98/2), flow rate: 25 mL/min,
or,

30 0.00 min (SOLUTION A/SOLUTION B=9%0/10), 1.00 min (SOLUTION
A/SOLUTION B=90/10), 4.00 min (SOLUTION A/SOLUTION B=10/95),
8.50 min (SOLUTION A/SOLUTION B=10/95), 8.60 min (SOLUTION
A/SOLUTION B=90/10), 8.70 min (SOLUTION A/SOLUTION B=90/10),
flow rate: 20 mL/min

35 In the Reference Examples and Examples, mass spectrum
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Toe solution of the conpound of Reference Exanple 6 (150 ny, O, 441
mml ) in acetone (3.0 a01l4 were added pot assi um car bonate (122 ny,

0.882 fllInl gé w%gd g ;S%(J):%r Xde JF,f atlg%J(S rﬁ%f‘?"bcfﬁﬂfq}rgl) and t he

m xture Was stlrredvvl |ngu The

reacti on nmimcsueewas tcaekedet oMOOromaterplat 20k (1) mesizadded zyp
thereto, and the m xture was extracted with ethyl acetate (150 ga, )
The ext r act-"Wigé Twa@Sh8a ThPER BFTREPLSD! hijresmisie dhiat Gire

sodi um sul fatrer) The knsekubheifphefi dbnvas: {aiovaddy fHilddatden Italgﬁ

filtrate was S concentrat ed under reduced pressure, and the residi
was puri fi ér@nB)ZaifrllIOiﬂéaEéél) col um chronat ogr aphy (at uate, et hyI

acat at eet hanol =9 0 itle co 62%

as a pal e--yell o?vgpo QEﬁ%h kﬂ%ﬁ%g‘go‘%’ﬁi&é ﬁ@o% W(n? (LC~
Hz), 1,17 &6 was measureﬁ Onﬁbi tﬁeBﬂOIIbWinq cdﬂﬁikﬁﬁhs 2 18 (2 H J
7.4 H) 5.(3 H (2_H g N z.),

s), -7. 34 (“j‘elélst1 B‘G?tsfe(’écﬁ FOIERESY ?@4‘9 4‘?911:%&% e’ff’?cFéeréérﬁﬂG@ JP1100
Producti on z@fs 620et hyl/mst -nmethyl -3 -(1 -nethyl ethoxy) -4 -ex -5 -
phenyl -4,5 -dihydro -la -pyrrolol3,2 '-'c] pyridine -2 -carboxylic.

acid 10 colyma:nEPREELEI RPKaF186Ct AL $13 Raﬁ,erle-rﬁ:éi %mple 8, the

title. co 98 rAt00% 2 0 ed_as

fromtte g%%g%ﬁg o?gﬁﬁ?éPéngé m@%pltgg\%f?ﬁlb%ace aff‘sd)rﬁ% amlng
ag., . 2ecus wsaeéirym hydr ex| . de sol ut| on (0.210 r410) and et hanol | a.
MYi R (300 MHz, Em 3 t, J7.4 Hz.), 1.17 (6 H d,
J- 6,0 H), 2.15 (%UTTqONJB'—G} it)rlféu§§°€§eﬁlcs?clé BOPERINENG3
(1X. s), 7220+%n29+7141-7.58 (3 H, at), 12.31 (I H, vflgiel 1j

Ref erence Exanple: 21
15 gradient cycle: 0.00 min (SOLUTION A/SOLUTION B=90/10), 2.00

min (SOLUTION A/SOLUTION B=5/95), 2.75 min (SOLUTION
A/SOLUTION B=5/95), 2.76 min (SOLUTION A/SOLUTION B=90/10),
3.45 min (SOLUTION A/SOLUTION B=90/10)
injection volume: 2 pL, flow rate: 0.5 mL/min, detection
20 method: UV 220 nm
ionization method: electron impact ionization method (Electron
Spray Ionization: ESI)
'H NMR spectrum was measured using tetramethylsilane as
the internal standard by AVANCE DPX-300 (300MHz) manufactured
25 by Bruker, AV-300M (300MHz) manufactured by Bruker and VARIAN
Mercury-300 (300MHz), and all 8 values were shown by ppm.
As the Microwave reaction apparatus, Emrys Optimizer,
Biotage Japan Ltd. was used.
Unless otherwise specified, the numerical value of mixed
30 solvent shows a volume mixing ratio of each solvent. Unless
otherwise specified, % means weight %. While the room
temperature (ambient temperature) in the present specification
means a temperature of from about 10°C to about 35°C, it is not
particularly strictly limited.

35 Other abbreviations used in the specification mean the
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Production of nmethyl (2,3) -3 -[(4 -flucrophenyi)am no]pent -2 - m
enoate By a nethod sihdlar to that in Reference Exanple 1, the
conpounb (]%)Ai ,., 679 was obtained as a yellow oil frommethyl 3
-oxt vel er at® 83, " 76.8 mmol ), -flusraaniline (7.36 M,, 76.6
mol ), p-tal.uenesuldicsac acid. nohohydrate (730 IS ng, 3.84 ranol),
cycl ohexane (40 na:) and toluene (10 hl p. TA NIN R (300 MHz,
DVBC-dd 5: Gi:oziowplgt t, J - 7.5 HzL, 2(2 H q, J - 7,4 Hz), 3.58 (3
Hy s), 4.70.(4.H, 1,0, )7.14-7,31. ;4 H n, 1.0.12 (1 ,36101 s

Ref er ence 'arjrcpljl_l'glff Poductien of nethyl 3 -[(4

-fl uor e) honyl iEmMettpunt anost e By a nethod simlar to that in
Ref er ence Ex%lrrpl e Jtlo, the title conmpound (7,71 g, 68% was obtai ned
as a pal e- ‘oWeEYC S rom t he conpound of Reference Exanple 21 (11.2
g, 50.2 mme:) mH%iphati nuntactivated carbon (2.24 g), acetic. acid.
(56 and ethanol. (86 nmL), IH NWR (300 MHz:, EMBO-.6) 80.37 (3 H t,
3- 7.5 1,5®2b4oaq ), 2.43 (2 N, dd, J v 6,5, 2,7 Hz), 3.52-3.65 (4

H ., 5,53 (1. Jr. = .), 6.50-6,61. (2 H x0, 6.8495 -Ns
'23. m, [Oz'lgfu%elfle eﬁggséggenpl e 23 Prodnotion of ethyl Cethyl-1

-(4 -fl uoréphem@r®z 4 - hydroxy -2 - ox0-1,2 -dihydropyridine-3

- car boxyl at OA. mxture of the co9i (mand of Reference Exal (bpie 22
(7.70 g, 3%??‘,1%%’6%9?8 %‘?‘é nyl )acetate (6.50 may, 51,3

11010] .) ammsSENHg¢ 7dinBdnwassstdreek-at, roomtenperature for 12 hr..
To the reaction mxture was abded saturated aoaects sodi um hydrogen

carbonat e $013HPF ofcutaDat el 1Bythamel t he ni xture was extracted with
et hyl acet a;ey{;R00.,mj T ]¥@§_- yl_va_l_s ith brine (100 m.),
and dried over ath glrﬂ\égnso ?%%néégﬁ% e. hoé%%%ba\ﬁchebl e material, was

renmoved 1by MH:t Natli-dnmeahdlfbemémide at e was concentrated under

reduced pr Ire. .To.the resi due were added ethanol (232 m.) and 20%
et hanol soﬁ%&iqo%etrahy rofuran

WSCD: water-soluble carbodiimide (l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide) hydrochloride
HOBt: l-hydroxybenzotriazole
20 mCPBA: m-chloroperbenzoic acid
CDI: N,N’-carbonyldiimidazole
DMT-MM: 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-
methylmorpholinium chloride
DPPA: diphenylphosphoryl azide
25 MeCN: acetonitrile
TFA: trifluorocacetic acid
Me: methyl
Et: ethyl
HATU: O—(7—azabenzotriazol—1—yl)—N,N,N’,N’—tetramethyluronium
30 hexafluorophosphate
DIPEA: diisopropylethylamine
[0197]
Reference Example 1
Production of methyl (2Z)-3-(phenylamino)pent-2-enoate

35 A mixture of methyl 3-oxovalerate (5.21 g, 40.0 mmol),
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so (17.5 m,". 51,3 mmol ) of sodium ethoxida, and the m xture was
stirred an 70C. for 24 hr. The reaction m xture was concantratob
under reduced pressure, to the residue was abdeb I N hydroonloric acid
£100 NN, &t iRE sl 8lwad OeRt Fael bd Wi thlethysukieniat @200 m: ).

The extr act, was, hed | \M3t3hﬁ1§“ Qesésﬁﬁgpn%?tl%” LA G O(;ed ’%Ty was

anhydrous sodi um sul fate i nsol was T eno
filtration,sttihedd Wirttht @enasngonodatr atEtuxinfier 2 educedhpr essatig,e anc
t he reS|due was, urified SI|

col umm chr onat ogr el uate
hoxane: - et R eadrnes 5835 rprRedop St e Hof LraP SO R b i al
(210 na, ) @&agfrémaﬂem %@dfigkkgﬁﬁ@h| addedi Zs¥te was concentrated
-di chi cr o5, 8-di cyanc- 1, 4- benzoqui none (8 54 g, 37.6 inr4o0l), and the

mi xture wasiStST rEdURSCh PRESERAS - untie? FeFidne frs PuURLfiel the silica gel

extract od vitheg o SESehr R Boss i) el e AT 40
with brine Y0100 v 1:21e) tlzm@ dpmpduoder(SaaBlyglr 0UB% sok L cslwb f it es dhe.

i nsol ubl e t aI f|| th i_ltrat ssed

t hr ough amrrﬁoﬁ{sqlhll #ﬁg(? etaré)l @gcggape gt’ hgnolz} g §'a2d35

the el uave myasy, CQJn(‘;ervt rsamed unden nedugced) pressyrer ghesy esi d@l@—”ﬂ\%9 (3
pur| fied by silica % 26 _col urm chr omat ogr h% (eluate, hexane

‘et hyl acetat 8295:/53150:-50) (EoHdi Fe/t he-£Pt (e Bonpbund (5.04 g, 48%
FRE W ST A R

H g, J 20Ref75rprietp) Exgrole(2 H, s), 7.25-7. 42’(4 H o m, 12.43 (1 H

s), [0220] 4 _Product i on of et

3 thl or 096 OTHICTL 00 s TR ey o1 o5Y SRRSO UG PUHORHA | di ne- 3- caxbo
xyl at e 2sz a net kochisitlireabft @hthabmpBulRef 6f eRsee Exam®| exampidier tifl® o,
conpound ;4.36 g, a2% _was obtained. as a yell ow powder ft= the

cnnpound of?“Réf EFeride BYanpréladium. 94r60n16255%h@ép$®¢u%1{%x9%@1@ dnTp)deﬂas
(4,62 m, As%:.@r@@la)t %mlv%% %}:ggu% fbr Z'\%%"\R}&ép Migcil_]rz

a0,99 (3 H t,- 7.4 H), 1,25(3 7.1 H) 262
11, de 3 R@ﬁ@m@m@@rexanﬁhe 255®1@uhetmanexﬁaIRWQd removed by flltratlon,

Crol o3, o Gt e 1B s KRR BT do e PP e el S Sy b
Ref er ence Emmeu@ &%s(%ml&fﬁedlby4sﬁmﬁéd g€l hyb1 s@af cestddd €ography

hydr ochl ori de ; 3.5122,9
(eluate, hexane:ethyl acetate=99:1—93:7) to give the title

compound (4.15 g, 82%) as a colorless oil.

'H NMR (300 MHz, DMSO-dg) 6:0.88 (3 H, t, J = 7.4 Hz), 1.44-

1.59 (2 H, m), 2.39-2.48 (2 H, m), 3.56 (3 H, s), 3.59-3.71 (1
25 H, m), 5.39 (1 H, d, J = 9.1 Hz), 6.42-6.63 (3 H, m), 6.98-

7.12 (2 H, m).

[0199]

Reference Example 3

Production of ethyl 6-ethyl-4-hydroxy-2-oxo-1l-phenyl-1,2,5, 6-
30 tetrahydropyridine-3-carboxylate

A mixture of the compound of Reference Example 2 (4.05 g,

19.5 mmol), ethyl (chloroformyl)acetate (3.71 mL, 29.3 mmol),

triethylamine (5.40 mL, 39.0 mmol) and THF (41 mL) was stirred

at room temperature for 4 hr. To the reaction mixture was

35 added saturated aqueous sodium hydrogen carbonate solution
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mmol ), diieopropylethylamne (9.93 m., 57,0 nol) and ethanol (37 m)
was stirred wth heating nnder reflux. for. 3 hr, After cooling, to
the. reaction nmaxture was added 20% et hanol solution (15 nml) of

sodi um et haxildeLandatbethexnuxeuwaswas i ¢xteth@ted oorhit erperlatages Ftor

and fo the P25 U0 wek f c AR MGt GV EB0! PUr . CEAT L R OBy Kbire s

aci di fi ed. asithl 2¥Erhydnoehboki goai:md sUhea ips .ecrmlet aheowabléOIrdaQ@tr&dl
by filtration, and washed successively with water and dii sopropyl

ether to gi"fe FRECFPEI BYcErpbhRE. B 9279, [loboh s 3t § &13 oW Bovderia 1!

NVP. (- 5) rﬂ1l1'1d|¥|ilz1re@taﬁgg pEbéEu(’@l OI%" 191er rrresz.d‘blé( %r)eret ad@ied ét}lanol (188
Hz.), 215(2Hy J ) (( Hz), S)

7.28-7,40 qu Hang 208 8them09=| Shlut;onRéIérémﬂe, E(@QrpnI@J% czit) sodlum
Pr oduct ) £ h |-
Oy " e PRk DE mikEuEhi omr SPled At o TR B i bt s e

- caxbczyl atreeaction mBytarsatvhedcshoeharatedtadert m&ﬁjﬁmwﬁeﬁaﬂ‘@ énd
7, the title conmpound 146 r, LT, 669  was obtai ned as aflell

powder frorh F&ScRsoaHE. "6F REFEFent el EXARDIEOD5 (80! n 100 . B and
mO1), cesid cardredates(196 A8, @Q@h”@@l‘m&l é’c@ta?té i lszJQEJQ)et hyth e

trifluoronethanesnl fonata (79,7 nE, 0.553 mmol)
NI\/E (300 NEZFGT304dS) Wasmediswé-shl—brtmeJ 109, IZIL)—QJ anq dzzgle(@ JF0er- 7,1

2,21 88 (3 2
4 82 (2 H, Sa%h%ir%uﬁe déug‘zk%)ltfﬁe?er erl&l%(ae rtgalukfle %?(1% ;/}(AlF uéftel)mc?ﬁ’ed
of 6 -ethy&upEil@&atﬁbndrmpbemyutraierwash&bheémtmmtéﬁ undey; 2r&duced
carboxyl | SHBSEre, and Byen TeaiHBavS RFaf LF6 That L HReIS erk
Exaxpl e 20 L n
pal e-yel ?ov(\%}.!s}%sr&(ﬁjttdc?%f %%%pg%gqgg%po{}%ang g%%?ﬁiggp%x% 9?1622»;703-13&)) Lo
my, 0. 329 &l tIBNtaddeogsrsedindm(3hydr oxi Eé%o&@t&lo}ﬁe DO‘QQ@llm )

and et hanoli,( 3 1 0 1,03 (35Hy

3 b2 su5 rognRy MRS R Fad (e el ?@3 3
Hz), Ic" 5,189 t(,lJ—| SJ) ul 11229 1..43- {LOBB412RBt emence EﬁaBrpB@ 29 H m
Production of_ ethyl. 3 -et hoxy or op

- h
Tt o e 4100] T el B aTom. Dby RF R ne 1527784 (5 1,

20 m), 12.64 (1 H, br s).
[0200]
Reference Example 4
Production of ethyl 6-ethyl-4-hydroxy-2-oxo-l-phenyl-1,2-
dihydropyridine-3-carboxylate
25 A mixture of the compound of Reference Example 3 (3.15 g,
10.9 mmol), 2,3-dichloro-5, 6-dicyanc-1,4-benzoquinone (2.97 g,
13.1 mmol) and toluene (63 mL) was stirred with heating under
reflux for 1 hr. To the reaction mixture was added water (100
mL), and the mixture was extracted with ethyl acetate (200 mL).
30 The extract was washed with brine (100 mlL), and dried over
anhydrous sodium sulfate. The insoluble material was removed
by filtration, the filtrate was concentrated under reduced
pressure, and the residue was purified by amino silica gel
column chromatography (eluate, ethyl acetate:ethanol=100:0—
35 95:5) to give the title compound (2.66 g, 85%) as a yellow oil.
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| s ca.usoxxyl ate by a nethod simlar to that in Reference
Exanple 17, the title conpound (149 ng, 571) was obtained as a

pal e- yelloq/pomner fromthe conpound of Reference Exanple 25 (200 ny,
0.558 mmol ) H BMRaé%@QurMé@r PohEtele0 1540ng 6 1318, nhol ¥, =d7 eb hijk) 232 20, 3

o fate (59 8.91E < 0, (2 anspetgne, (40 oy NI,

Hz), 2.19 (—27H1 G7)~ B.81Hz), H3, B5, (3. He-8)34 4(A5i( 20R, T.3847 77, 03 1,

H2), 4.25 55 (1 H, s), 25 [02251 Reference
Exanpl e 29%§r’0&3ct|0r4Z % Hé;eﬁﬁoxy -5 -ethyl -5 -(4 -fluorophenyi) -1

-methyl s4 [020%Q -4,5 -dihydro -1H -pyrrolo[3,2 -c]pyridine -2
-carboxylic acid By a nethod simlar to that in Reference Exanple 8,
t he snltltﬁ@f@éﬁﬁéﬁnﬁxémﬁéené 269 was obtained as a white powder

A e M S S R N U fﬁ%@h%h@
ME) 18. NYldah(;@ﬁ@pNszm@wseedcbgaxﬁiatezH t, J- 7.4 Hz), 1.21 C3 q,

4,15 (2 H N 7,0 H2D, 6 7,26-7.40 12,44 N2261
Referénce Exenplg 30* guﬁﬁoaac%P8nc8?£%?%§lo% R%é%ﬁﬁnc§5E¥qule 4 (2.66 g,

-f1 uor opherylok minolmst b]vibs phbtuBebRytet bexyad (4. s9zQ - 42% 8 mmol) and
-di hydro-p rrol - 0] py r|d|ne 2 carboxyl ate By a netho

simlar to ﬁ RéﬁeWéﬁcétEﬁéﬁéléllb h?%%lmgt¢mﬁe%0ﬁﬁﬁhﬁﬂ QQQOng;
?{e‘?@erﬁﬁie"‘éx%?npﬁﬁg‘t%%e 583 o 0 508 AamB I poT ACeT brH Ear Bor &3 5
ng, 1.12 nﬁﬁk%;eaﬁhgepwapyaddaﬂfate @aﬂ@rul'THh'ﬁa@dnpﬂaauymdsadﬁbom%s
(4.0 M:), collected by filtration, and washed with water and diisopropyl
15 ether to give the title compound (2.11 g, 75%) as a yellow
powder.
'H NMR (300 MHz, DMSO-d¢) 5:0.98 (3 H, t, J = 7.4 Hz), 1.25 (3
H, t, J=7.1Hz), 2.20 (2 H, g, J=17.4 Hz), 4.26 (2 H, q, J
= 7.1 Hz), 6.46 (1 H, s), 7.28-7.40 (2 H, m), 7.45-7.66 (3 H,
20 m).
[0202]
Reference Example 6
Production of ethyl 6-ethyl-3-hydroxy-l-methyl-4-oxo~5-phenyl-
4,5-dihydro-1H-pyrrolo[3,2-c]pyridine-2-carboxylate
25 A mixture of the compound of Reference Example 5 (2.11 g,
6.90 mmel), ethyl sarcosinate hydrochloride (2.12 g, 13.8
mmol), triethylamine (10.6 mL) and ethanol (63 mL) was stirred
with heating under reflux for 40 hr. The reaction mixture was
concentrated under reduced pressure, and to the residue was
30 added water (50 mL), and the mixture was acidified with 5N
hydrochloric acid. The precipitate was collected by filtration,
and washed with water to give the title compound (1.72 g, 73%)
as a beige powder.
'H NMR (300 MHz, DMSO-dg) $:1.01 (3 H, t, J = 7.4 Hz), 1.32 (3
35 H, t, J =7.1Hz), 2.18 (2 H, g, J =7.4 Hz), 3.82 (3 H, s),
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H NVR ;300 MHz, DNS() -d6) 81.03 (3 H, t, Jrz 7.4 Hz), 1,17 (6 d, -
1

| ;

6,0 Hz), 1,31 (3 N. n, 1 5. 71Hz)219(2Hq,15 7.4 H.),
3.9:i5 (3 H S|p425(2EI q, J - 7,1. Hz), spt, J - 6.0 Hz), 6.55
(1 FL, s), .38-2 41 @ VPess-fl HZRef Bréhcél Bxanpl e B1l@rbdaet {prHofm),
6 -ethyl -5 -{#Afjgugrophe met hyl 5 3- nethyl ethexy) -4
-nno-4,5 -dihydro - 33 gly ?‘Io 3, -c)pS/rl%Il ne -2 - carboxyllc acid

By a met hod Si0%]l ar to that in Reference Ezenple 0, the title

conmpound ( 819 s aobtained as a. pale-yellow solid fmex
t he conpou%ptgrr% #gﬁﬂﬁﬁ npl e 30 (120 ny, 0.300 mmol), aN.

agaeous soctlru:raiumtrl@hl de sehyti @nem’aﬁomﬂle@gweah@MlS ;ﬁr?erf‘yi\'h@- (300 5
MHz, DI\/ISOdl) 01,02 (3 H t, Tr 6, (1 Hz),

2,19 ;2q, J&t 71U4’r°ﬁ£ 0%3) 85 égdlhydztoséﬂztpygrfehow 9] 0¥, BB 2

s), 7, 26-755(}1301% 324() (1 H Pms), L.:Esc:3 Reference Exanple 32
Producti on of nethyl (2) -3- (trifluor omet nyl ) pheayi | | ani nc) pent -2
-enoate By a net Rodiiatimel af toet hatpound®edreanter dxanlendp1dé he (1.28 g,

title. co 55% s obtained_as a, colorless oil from
net hyl . %%5&“ ét’e%(Efﬁuﬁ‘ fjawggng ‘Frl#jl gBr%mﬁh Jraﬂ’1‘f“?3r)r1'e 4% 54 ni
76. 8 mmb) ,ti-fllelcuteresrill enii¢1ackdnAPRLhy g aten {730 G5 9B.44 o] ) mmol
and. cycl ohexane (50 a IH NVR (300 VHz, DvVsO d6) .6,0,98 (3 He' t

.. 7.5 Hz) 20 P 41808, BLY VAP, SBisIcE| aEH ey BemeefAt ke s§or723®c To
;2 Hod, J i) 0ilQ.42 s addel water (50 mL), and the precipitate was

collected by filtration, and washed successively with water
and diisopropyl ether to give the title compound (1.55 g, 97%)

15 as a beige powder.
'H NMR (300 MHz, DMSO-dg¢) &:1.02 (3 H, t, J = 7.4 Hz), 1.29 (3
H, t, J=7.1Hz), 2.21 (2 H, q, J = 7.4 Hz), 3.88 (3 H, s),
4.26 (2 H, qo J=7.1Hz), 4.83 (2 H, g, J = 9.3 Hz), 6.62 (1
H, s), 7.23-7.33 (2 H, m), 7.43-7.60 (3 H, m).

20 [0204]
Reference Example 8
Production of 6-ethyl-l-methyl-4-oxo-5-phenyl-3-(2,2,2-
trifluoroethoxy) -4, 5-dihydro-1H-pyrrolo[3,2-c]pyridine-2-
carboxylic acid

25 - A mixture of the compound of Reference Example 7 (1.40 g,
3.31 mmol), 8N agueous sodium hydroxide solution (2.80 mL) and
ethanol (42 mL) was stirred at 60°C for 1 hr. The reaction
mixture was concentrated under reduced pressure, and to the
residue was added water (30 mL), and the mixture was acidified

30 with 5N hydrochloric acid. The precipitate was collected by
filtration, and washed with water to give the title compound
(1.08 g, 82%) as a beige powder.
"H NMR (300 MHz, DMSO-de¢) 8:1.02 (3 H, t, J = 7.4 Hz), 2.20 (2
H, g, J=7.4 Hz), 3.88 (3 H, s), 4.81 (2 H, g, J = 9.3 Hz),

35 6.60 (1 H, s), 7.16-7.38 (2 H, m), 7.39-7.66 (3 H, m), 12.72
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Ref erence Exanple $3 is Production of nethyl 3
(trifluornmethyljpnenyal am nol pentencate By a nethod simlar to
that in Pef er ence Exarrpl e 10, the title conpound (5.88 ge 891) was
obt ai ned a<la yePIroﬁ/ oil. fromthe conpound. of Reference Exanple 32
;6.54 g, 2309pmyol je 51 .ba platinumactivated carbon (654 ng),
acetic acid (3% m) and ethanol (33 M), IHNW (300 Mz, DSO d6)
5:0,87 (3 Referepce Fxampfy 91,66 ;2 N, m), 2,46-2,50 (2 He m, 3,56

iy 2o ey By B B DB TS -

6- et hyl - sqé4yonoxy -2 -oxo -1 -[4 - (trlflubrecetyl)phenyl] -1,2,5,6
-tetrahydrogv.ridine -37 sa carboxyl ate a net hod 5|mlar to

that in Refer encgyEﬁaﬁﬁFEOﬁl plihert i &9 eth%rﬁﬁbtﬁﬁfe(@n% Fxarre vias from

obt ai ned asna yekhaw, he, conppsnd eNnce
(5,88 g, 21h4 nmol )@ cgitn ;Eﬁ?g}g? o%)f%r nmy| )acvg{ a{a;}(Bl 51 |aflélxfém\ljof/}L ggiess

m01), THEC@S9 firpjn mpthys: 3-oxandle209% et hatbolg sl Wl auno(lJ)3 &, ara,

2ok ) gL b geosn ot I8Pl d] IR GILNES ) s

1,56-1. 70 @2ndhyb)at?. 583(31md;1, , 2. 20 Smrdz), éi'ad??cy%l?dhe(xjarié, '2)5 %191
-403(IF1n%lr,’[4.§062|—legj 35J- 7,1 Hz), 7.56 (2 He.de J - 8,6

Hz), 7,74 (B WRqF3§0 d1Hg, 6M5G-%) . 51§ ; ORef éréncer EiaT‘rpTeE’SIéz 2.04 (2
Producti onpof et hyL 6 setjhyd. 38 OXyy 2

(incifliaor orreqtehyl )phenyh]gy- 132é0dpy3%r oép/))_ r |4<;|08r(£ (315—cer boxyl a1t7e 7.29 (2
ay a met hodl,sivir| dr 3to7t hat (1i A, Ref erentle Exdipl® 4, the title
cenpound ((1)[ %@ ? 63% was obtained as a yellow oil from EOO

conpound. fO erence Exanple 34(3.28 g, 8.74, mmpl)* 2,3 - dichlorb
-5,5 -dizeyerderbeneoguenene (2.20 g, 9.61 rrrml) and

Production of methyl 3-[(2,6-difluorophenyl)aminoc]pentanocate
A mixture of the compound of Reference Example 9 (7.90 g,

32.7 mmol), 5% platinum-activated carbon (2.37 g), acetic acid
(26 mL) and ethanol (53 mL) was stirred at room temperature

20 for 7 hr under a hydrogen atmosphere. The insoluble material
was removed by filtration, and the filtrate was concentrated
under reduced pressure. To the residue was added saturated
agueous sodium hydrogen carbonate solution (100 mL), and the
mixture was extracted with ethyl acetate (200 mL). The extract

25 was washed with brine (100 mL), and dried over anhydrous
sodium sulfate. The insoluble material was removed by
filtration, the filtrate was concentrated under reduced
pressure, and the residue was purified by silica gel column
chromatography (eluate, hexane:ethyl acetate=99:1—93:7) to

30 give the title compound (4.29 g, 54%) as a colorless oil.
'H NMR (300 MHz, DMSO-dg¢) &:0.88 (3 H, t, J = 7.4 Hz), 1.41-
l.61 (2 H, m), 2.52-2.55 (2 H, m), 3.50 (3 H, s), 3.86 (1 H,
s), 4.62-4.77 (1 H, m), 6.59-6.77 (1 H, m), 6.84-7.01 (2 H, m).
[0207]

35 Reference Example 11
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n) toluene 66 NVR (300 MHz, DMsO-d.) (5(.0..97 (3 H t, J =7.4 He,),
1.22 (3 H t, J =7.1Hz), 2.13 (2 14, q, j7.4 Hz), 4.22 (2 H, g, J
= 7,1 Hz), 5.04(1 L,;. 7,55 (2 H d, J8,3 Hz). 790(2H. d, J =8,3
Hz), 12. 48(Pf0|4u0§)10n[ 023FtRef et ehé et B apler Ggany L) ﬁﬂetithé{-tﬁrlhsﬁrOXy—

-chloro - I X tn7 RD@H?@

edi bydr opyr| %FJ%I-E 5é§r g&%y%&%&gﬁ’%é&@ st mar. to that in

Ref er ence ExanplRembxttime aft théeccmpﬂuxgcﬂpmmme(ﬂQrZe’iu@ E{Hiﬁ)laf 180 V\(nal ® g,
solid trom,tnh und ferenc le $5 9r|m)
phosphor us 15’X?cmm8 deezE Y%B ﬁﬁioﬁogogm §eHhF I\/e%%g( 42 1)
(300 MHz;s; DMBO T+66)(36: B1.99ast stdrFed 7a¥ Hdm HekSeAad 2% fbﬂ'ﬂ-ﬁ?) To
6,50 (1 H s)7,55 (2 H 6, J =83H), 7,94 (2 H d, 1a,3 Hz),

{0233] Ref éféncea ampl 813Fuppodatt RORCOf St At -aguRAuS 3 adydr oxy

-1 -methyl 4 b -3 0

(triflubr om%/&hyl phgnyj/:]f%%ztg 8% Eil en- 1e(\)/rr o’[3 IbdQ = ﬁpl)%/lr% dime

ecer hoxyl ategtracted By ta. ema'yhodcetaté ar2@® nhat |Trh1eReﬁ<erran¢ewE>samalseled
25, the tit]l poun . 78,9, 919 obtain S a beige, po r
fromthe c&ﬁ%&% g&&@r E‘ﬁée @ér%ﬁee 6°(4r 79 erhyg ?yfeate'
et hyl Sa;lelIISdenah%oll)h@fl@Cﬁb@ék@aﬂlwég HemOvES J)ltrattrlcﬁf hydrﬂiﬂ{}?e
(8.95 m,), ethanol (36 rul) and 20% et hanol . sol ution (9. '95 pal ) of

sodi um ei t HoXitd@. el MaRVECNSEDTNRE SO | RVBDT - Y6290 02- e H e +, To7 the
residue were added ethanol (109 mL) and 20% ethanol solution

(6.72 mL, 19.8 mmol) of sodium ethoxide, and the mixture was
stirred at 50°C for 2 hr. The reaction mixture was
15 concentrated under reduced pressure, to the residue was added
1IN hydrochloric acid (100 mL), and the mixture was extracted
with ethyl acetate (200 mL). The extract was washed with brine
(100 mL), and dried over anhydrous sodium sulfate. The
insoluble material was removed by filtration, the filtrate was
20 concentrated under reduced pressure, and the residue was
purified by silica gel column chromatography (eluate,
hexane:ethyl acetate=95:5—70:30) to give the title compound
(4.75 g, 96%) as a colorless oil.
'H NMR (300 MHz, DMSO-dg) &5:0.78 (3 H, t, J = 7.4 Hz), 1.22 (3
25 H, t, J = 6.899 Hz), 1.45-1.60 (2 H, m), 2.66 (1 H, dd, J =
17.4, 5.1 Hz), 3.08 (1 H, dd, J = 17.4, 6.0 Hz), 3.61-3.81 (1
H, m), 4.14-4.2% (2 H, m), 7.10-7.32 (2 H, m), 7.37-7.56 (1 H,
m), 12.86 (1 H, br s).
[0208]
30 Reference Example 12
Production of ethyl 1-(2,6-difluorophenyl)-6-ethyl-4-hydroxy-
2-oxo-1, 2-dihydropyridine-3-carboxylate
By a method similar to that in Reference Example 4, the
title compound (3.47 g, 74%) was obtained as a white solid

35 from the compound of Reference Example 11 (4.75 g, 14.6 mmol),
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3.83 (3 H s), s 4,31 ;2 3, g0 J- 7,1 Es), 6,54 ;1 3, 8), 7,54 ;2 H
d J- 9,4 H27, 7.90 ;2 H, d,- 64Hz)893(1H(xrs).1,0234]
Ref erence Ezanp.le 38 Product| on of eth -ethyl -1 -nethyl -4 -oxo
-3 - triflucteEtimeyr o5 S-PACYeRPT I f e%@%w}mnyﬁ &% pyr¥ol bel)
-cipvridin I yI at By a nethod simlar to that in

Ref er ence fa-ﬁdietn%%e%z t9heﬁ%| tl e conmpound (270 ngy, 90% was obt ai ned
as a yell OWHpHMEerBf)BoMHZheDMMTIm)n@ af. ORef(ér gnce, EXanpl e4 37z2501093 (3

E)t r6|1f2I nglo) 'h;?ﬁ5 %ff}ﬁu&r gt 2& ? Hat‘é (87*1 1“#67‘%%%8 Bl I

axIF (2,5 \é 7N|\1RI-(ZSQO6MﬂB 12){,,2&6307(3207f441 D41 (3n)H, 1,583 313X)1 H,
1,29 (3 H, 22082H,qJ:73Hc)399;3,8)
J1H, q, JQHEL'Hzl)z 563(# €1 ?r58)(2 H, d, J - 8,4 Hz), 7,91H d, i0238:

Reference e 39 Production of 6 -ethyI -1 -nmethyl. -4 -cxo -3
-(2,2,2 - 23 trifluoroethoxy) -5-114-(trifluororrethyl)phenyiII -4,5
-di oydro pﬁerﬁﬁnﬁ[r@eZEX@}Wei dine - -car boxyl ic acid By a

(115 g, 4595 G &1 Séere”é?P BP9 b 4 LGN O L2~

Rel er ence E)Wﬂ]_l ez-Bﬁh(yal(&pfylrllu’ineg355;rmﬁa¢eso 8N aqueous sodi um
hydr oxi de solution (0.540 nmi,) and ethanol |IH NKF ;300 M3z, DM SO -d)
15(1.03 (3 H, t, y7a3nﬁ¢podzsgglﬁég to that in Reference Example 5, the

title compound (4.05 g, 98%) was obtained as a yellow oil from
the compound of Reference Example 12 (3.47 g, 12.1 mmol),
phosphorus oxychloride (3.38 mL, 36.2 mmol) and MeCN (69 mL).
15 'H NMR (300 MHz, DMSO-d¢) 8:1.02 (3 H, t, J = 7.4 Hz), 1.26 (3
H, t, J =7.1 Hz), 2.30 (2 H, qo0 J=17.4 Hz), 4.29 (2 H, q, J
= 7.1 Hz), 6.63 (1L H, s), 7.37-7.52 (2 H, m), 7.63-7.83 (1 H,
m) .
[0210]
20 Reference Example 14
Production of ethyl 5-(2, 6-difluorophenyl)-6-ethyl-3-hydroxy-
l-methyl-4-oxo-4,5-dihydro-1H-pyrrolo[3,2-c]pyridine-2-
carboxylate
By a method similar to that in Reference Example 6, the
25 title compound (2.90 g, 88%) was obtained as a beige powder
from the compound of Reference Example 13 (3.00 g, 8.78 mmol),
ethyl sarcosinate hydrochloride (2.70 g, 17.6 mmol),
triethylamine (15 mL) and ethanol (60 mL).
'"H NMR (300 MHz, DMSO-d¢) 5:1.04 (3 H, t, J = 7.4 Hz), 1.32 (3
3o H, t, §=7.1Hz), 2.23 (2 H, g, J=7.4 Hz), 3.83 (3 H, s),
4.32 (2 H, q, J = 7.1 Hz), 6.62 (1 H, s), 7.31-7.44 (2 H, m),
7.56-7.73 (1 H, m), 9.04 (1 H, br s).
[0211]
Reference Example 15

35 Production of ethyl 5-(2,6-difluorophenyl)-6~ethyl-l-methyl-4-
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7.3 Hz), 3,89 (i3 H s), 4.79(2 3, g, 3 - 9.3 Hz), 6.6S (1 3, s),
7,57 (2 h, ak. 8.3 Hz), 12,77 (I N, b.c s), [0239i Referehca Exanple
40 Production of ethyl 3 -ethoxy -6 -ethyl -1 -methyl -A -oxp-.5
(trifivaroetdnd)phényritrgdl8ordehpdrp) =4 H=pyrydt of Bi-pyr®lo[3, 2-

c] pyridine rhaxyl 37/ a. meti od. simlar. to that in
Ref er ence éz%ﬂ%l ?’% )ét %%‘%PPE(P%aEce)rrpound (139 ngy, 529% was ottadned

as a pal e-yel | owBpowderthodnstihél eonmpounidaof in Ref &xence E}éaarmilae 37, the

250 , 0.6 ate (169 , 12 mol _
R T PNl L R L TR WL DS
DMO-114. 0 )BEbr03 he3 dompbunk? o4 H@feﬁém@e Exa.rﬂpﬁé 147 @1 H) . %_'1 43134%01
J=7.1H), 2,18 (2 nt = 7,4 Hz), 3.97 (3 H'3s). 4 1A (2

Hz), 4,27 CESHUM garppnetez)l-8060, (1- B2 rgr)tol)n 55, 4 r221¢rldf113<8r04€‘¢-1129l
53 - ernor i ngteipciptsERt cohde 3 (FEBEL ‘&‘Et.fx e T el -4

-4,5 -di hydflp .9. 13 -pyrrolo[3,2 - cipyridihe -2 -carboxyl|c iamd

By a. methaq th fer anpl e itle
cgn‘pound (1@1&4@ é%%ﬁs%@@ 522 3 js%g &ﬁ §o| Pd f %‘nﬁﬁé 1.29 (3
conpoundoofy,Ref ereace  Exanpl, ez4Q7(l§0Hrrg 0J3=197 mol)) , N aguegca o),

sodi um hydrOX| de sol ution (0,279 nit) an et hanol 25(2 8 M.:
NVR (300 M4z 27CNBo%d. 6571=03 - €3H@) , t 4-81- (7,4, Hz) ,J 1= 2913HHz 0§, (1

200 218 g 3 STatde BTk w00
12,46 (1 8,[0%1210239]
Reference Example 16
15 Production of 5-(2,6-difluorophenyl)-6-ethyl-l-methyl-4-oxo-3-
(2,2,2-trifluoroethoxy)-4,5-dihydro~-1H-pyrrolo[3,2-c]pyridine-
2-carboxylic acid
By a method similar to that in Reference Example 8, the
title compound (1.07 g, 84%) was obtained as a yellow powder
20 from the compound of Reference Example 15 (1.36 g, 2.97 mmol),
8N aqueous sodium hydroxide solution (1.36 mL) and ethanol (27
mL) .
'H NMR (300 MHz, DMSO-d¢) 5:1.05 (3 H, t, J = 7.5 Hz)y 2.27 (2
H, q, J = 7.5 Hz), 3.90 (3 H, s), 4.79 (2 H, g, J = 9.3 Hz),
25 6.73 (1 H, s), 7.30-7.48 (2 H, m), 7.56-7.76 (1 H, m), 12.85
(1 H, br s).
[0213]
Reference Example 17
Production of ethyl 3-ethoxy-6-ethyl-l-methyl-4-oxo-5-phenyl-
30 4,5-dihydro-1H~-pyrrolo[3,2-c]lpyridine-2-carboxylate
To a solution of the compound of Reference Example 6 (150
mg, 0.441 mmol) in acetone (3.0 mL) were added potassium
carbonate (122 mg, 0.882 mmol) and diethyl sulfate (86.4 pL,

0.662 mmol), and the mixture was stirred with heating under

35 reflux for 3 hr. The reaction mixture was cooled to 0°C, water
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, Reference EXanpde 42 Produrtion of ethyl. 6 -ethyl -1 -methyl-3 -(1
- met hyl et hoxy) -oxo 5 9f4 - (trifluororrethyl)phenyll -4,5 -dihydro

918Hpyrrolo[ 3,2 - c]pyridine -2 -carboxylate By. a. nEt hod simlar to
that In Ref(s?roeﬁ&é RENRIg e8| tmgretﬁe avdttléed@#p@am AV Fgrades Jwith
was obt ai ned.,as a%egglt% gglol }solrhge fématgace %% gl'thR%f %f%ncezo
Exampl e 37 (250 , potassium car onate 6

mml ), dii Mr,o@yild @h;rll’Eelt 9V(3I3ana}{drot)s 7964 ol s)ulafajteacetmee i uble

(5 0,3 56765 =731 (HH L, SV=r gyong 18 (PR )% 57 (3

H, s) 452&dﬁbamtnatea7uhd52)redu65d4p£és£dréi(éﬁﬂ-tﬁé,ré%ﬁ&hézhiﬁ d,
3- 6,4 Hz), 2 H 10 (02391 Pa? 1. erence Exem |Ie 43

Prodhcti on pé’frléle Ryl sidiChegRyl coéum{’lcﬁﬁ%fﬂﬁ@‘é@m@) elpatgxo etthyl
-G 4 (tri flal&%rt%@:ét @E}a)a B%ﬂxéb' %O -4 h)q__qu r%rtrl%ll%[%hn’%pouﬁld (141
cl pyridine -2 -car oxylc aC| V. arret t

Ref erence T@xarfpl*é 8s ehehtiel Qowdﬁpchnd (122 rrg 1009 wee obt ai ned

(130 nb. 0. Ja8 it i)” S nalRo0S ot i hyaror db SOI ot o, 1¢b: 2603Ad 3

et hanol 1()2}3 mJI Y. =1H. NNRzQ;,’»OQZMl_-Ié(33ﬁ45t . 9)37 (g }gk? ,t32 3179 g)j-lzg,, q, J
1.17 (6 H az '
460( 77 (1 'a, 91\?) g”%ﬁ(fé‘r ﬁé@(@ﬁr JJ‘72141'Hz)r 4.2 (2 H,

(2 H d, 3§ 45)7.12:35, (% Qs tw ﬁ),5[924.020%.%@%,C%Exaftpic?-f‘.%v
(3 H, m).
[0214]
15 Reference Example 18
Production of 3-ethoxy-6-ethyl-1-methyl-4-oxo-5-phenyl-4, 5~
dihydro-1H-pyrrolo[3,2-c]pyridine-2-carboxylic acid
By a method similar to that in Reference Example 8, the
title compound (115 mg, 88%) was obtained as a white powder
20 from the compound of Reference Example 17 (141 mg, 0.383 mmol),
8N aqueous sodium hydroxide solution (0.282 mL) and ethanol
(2.8 mL).
'H NMR (300 MHz, DMSO-d¢) &:1.01 (3 H, t, J = 7.5 Hz), 1.21 (3
H, t, J=7.1Hz), 2.18 (2 H, q, J = 7.5 Hz), 3.85 (3 H, s),
25 4.16 (2 H, q, J=7.1 Hz), 6.53 (1 H, s), 7.18-7.31 (2 H, m),
7.40-7.60 (3 H, m), 12.43 (1 H, br s).
[0215]
Reference Example 19
Production of ethyl 6-ethyl-l1-methyl-3-(l-methylethoxy)-4-oxo-
30 5—phenyl—4,5-dihydro—1H—pyrrolo[3,2—c]pyridine—2—carboxylate
To a solution of the compound of Reference Example 6 (150
mg, 0.441 mmol) in acetone (3.0 mL) were added potassium
carbonate (122 mg, 0.882 mmol) and diisopropyl sulfate (110 uL,
0.662 mmol), and the mixture was stirred with heating under

35 reflux for 7 hr. The reaction mixture was cooled to 0°C, water
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Production of nmethyl (23) -((4 -rnthoxyphenyi)am nojcent -2 - enoate
Ey a neth,(>d simlar to that. in Reference Examhie 1, the . title
canpoued (10,5 g, 67% was obtained as a yellowoil fromm nethyl 3
- oxeel er at 6208m57 gaSGSdéeﬂ‘rﬁ-)h?reﬂor rm"!d]dbly%mjbithlefe( Hak: @eq’qra&&.e@l with

Cycl ohexene {0 LT “2nd {aT USRG" (30 iy R (300 rn" ke ghy ine (20
5:0,91 (3 aL)t, aﬂderIéde?érZihMﬁHrousIﬁdH&dhfiwlfdlel7 Tﬁe?lnsbluble
3,75 (3 4 356,90-6,97 (2_H, .. 2 H n

11024(11 Ref“é%‘&ﬁ&é E%éﬁpF%m‘&%e‘g %éiu%ﬂtd{? tigy rrett}}?ylfll rate was

3-[ (3- et hoxynd=0zoRt 0Rangyd) ld=quedhpychamd  )amiiel Rentancale

A m xture of the conpound of Reference Exarrpae 44 (10.5 g, 44.('

ma, ca), 5wyrratfnﬁdnbac§wa@@dgeha¢%bﬁm croemp Yo geet o edeiate ( 50-hyl

and nol was- s d, at an erature under a
hyer)gen a mgpﬁerggg%m% %¢S£8Th6g) |4 oltﬁblgég%’attgﬁ 5t thasCPEROVEd By 00
filtrati onmg,and%)hesf el bpeateysasowoseetdrated . 1.5 under reduced
dd a agueeos sodi um hydr ogen
Car bonat s 201 WX oh (A 0BT S 1 olnp At be efueler oxtT abtbdiem theth (6
ethyl acetated,200=T&)o fAhe, extzactawas washed wit hibrine 15100 ‘hﬂ c) J

and dried over anhydrous sodiu.msulfate. The insol ubl'u materi el
removed by=LS-fi Fgrat el dAdHrhe)ti Bt rat é2wls Gondemt r7aﬂedl2l)ndeﬂr 75 (1 H,

(ahi or of or Fy1) Scat S8 (6 14055, (a6 el ) L anc 1 né Mo w761

st|rred at (Bodm ténperature for 4 hr. To the reaction m xture was
added saturgkg% aqueous sodi um hydrogen carbonate 24 sol ution (100
, and | M xture was extracted with et hyl . acetate (200 r13,
The ext ﬁgcpefwgnwshggmméhzbrl ne (100 and dried over anhydrous
sodium sulfate. The insoluble material was renoved by filtration,

the filtraP&oRastéonceht Pacbly indere Fladsoed( bresdiires t ham e axasidue
e anoabr SoEE, 308450 I L TP Lo o 1 g
as a yell ow cal . BMW\A. ﬂeth@ﬂOstzlaf)l\MﬁOthiﬁb I REFEAchdk) Exdample B, the
13'C')1—11tg%le compound (98.0 mg, 100%) was obtained as a white powder
20 from the compound of Reference Example 19 (105 mg, 0.275 mmol),
8N aqueous sodium hydroxide solution (0.210 mL) and ethanol
(2ed: M)
'"H NMR (300 MHz, DMSO-d¢) 8:1.01 (3 H, t, J = 7.4 Hz), 1.17 (6
H, d, § = 6.0 Hz), 2.18 (2 H, q, J = 7.4 Hz), 3.85 (3 H, s),
25 4.72 (1 H, spt, J = 6.0 Hz), 6.53 (1 H, s), 7.20-7.29 (2 H, m),
7.41-7.58 (3 H, m), 12.31 (1 H, br s).
[0217]
Reference Example 21
Production of methyl (2Z)-3-[(4-fluorophenyl)amino]pent-2-
30 enoate
By a method similar to that in Reference Example 1, the
title compound (11.4 g, 67%) was obtained as a yellow o0il from
methyl 3-oxovalerate (10.0 g, 76.8 mmol), 4-fluorocaniline
(7.36 mL, 76.8 mmol), p-toluenesulfonic acid monohydrate (730

35 mg, 3.84 mmol), cyclohexane (40 mL) and toluene (10 mL).
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1.31-1.45 ;2 11". m, 2.32-2.39 (2 H m. s4 3.01 (2 H s), 3,59
(351, s), 3.7eH, s), 3.97 (2 HJ =m, 6.96-7.06 (2 H, nB, 7,07-7.22
(2 He mi, rrnA-n Reference Exanple 46 35 Production of et hyl

- er ot hydr 0% (Nvet hoX ytenyiyso- OEJ doRe921(2,8,6t, J = 7.5 Hz), 2.27

L,F cLoshyorgpvt dned soaioulsle y o1, LS o, Hhe comeun ?ﬁi—

(8.17 m, 24.6) mmD)mf (30} um et hazi de and et hanol. (42 n1) was
stirred at 3%1 for 2 s hr. The react: ion mxture was concentrated
under redud gﬂessure, to the residue was added I N hydrochloric
anid. (100r@rkrcapnd themppixtppe was extracted wth ethyl acetate (200
M.), The extract was washed with brdne (100 ri), and dried over
anhydrous $e@cumtsant afenetheli asbl 4rbf el oreardriral L Vs nod MV IES ey

filfration the Ll bralenuassconoent ot under S AUIGEL RLSSIHS 1 FM'ne

t he reS|due was p |ca ge
chr amat egr aphy(eelcompeuhelxamﬁ aat ayi 6aEetwde cl9Hined .&60:DPdle-giare dheril

5 TR O L D LM AR s
m, 5213 @%(%lﬁtiﬂﬁhractivated carbon (2.24 g), acetic acid (56 mL) and

ethanol (56 mL).
'H NMR (300 MHz, DMSO-d¢) 5:0.87 (3 H, t, J = 7.5 Hz), 1.40-
1.59 (2 H, m), 2.43 (2 B, dd, J = 6.5, 2.7 Hz), 3.52-3.65 (4 H,
m), 5.53 (1 H, d, J = 9.4 Hz), 6.50-6.61 (2 H, m), 6.84-6.95

15 (2 H, m).
[0219]
Reference Example 23
Production of ethyl 6-ethyl-1-(4-fluorophenyl)-4-hydroxy-2-
oxo-1l,2-dihydropyridine-3-carboxylate

20 A mixture of the compound of Reference Example 22 (7.70 g,
34.2 mmol), ethyl (chloroformyl)acetate (6.50 mL, 51.3 mmol)
and THF (77 mL) was stirred at room temperature for 12 hr. To
the reaction mixture was added saturated aqueous sodium
hydrogen carbonate solution (100 mL), and the mixture was

25 extracted with ethyl acetate (200 mL). The extract was washed
with brine (100 mL), and dried over anhydrous sodium sulfate.
The insoluble material was removed by filtration, and the
filtrate was concentrated under reduced pressure. To the
residue were added ethanol (232 mL) and 20% ethanol solution

30 (17.5 mL, 51.3 mmol) of sodium ethoxide, and the mixture was
stirred at 70°C for 24 hr. The reaction mixture was
concentrated under reduced pressure, to the residue was added
1IN hydrochloric acid (100 mL), and the mixture was extracted
with ethyl acetate (200 mL). The extract was washed with brine

35 (100 mL), and dried over anhydrous sodium sulfate. The
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3,11-3.29(1H m, 3.703,80(4H, n),4,2.0(2HeqJ= 7,2 Hz),6"84

-7,02(2a,m,7.11-7.32 (2E.,m,12.61 (1 Hebi s [0)431 Reference

Exanple 47 Production of ethyl 6 -ethyl=4 -hydroxy -1 -(4

- met hoxyphémplojub2e- mgkaried WdShyﬁmngdlbﬂrﬁalt;a$a&wboxyhaﬁeltrate was
a met hn n Exampl e, 4, the t|

Eanound (% %g@htkggsé &égg%b g?ﬁ%%géé g§%&f?e&ﬁﬁ9 0 F°65mh H% was

conpound cpurﬁéﬁedehyesExaaplgel4ﬁolﬂmﬂ7mebﬁéﬁﬁbﬁﬂpM9,(eLﬂéﬁé;B

-dichloro -5,6 d|c¥§no 1, 4- bezzoqui none (1.93 g, 5.51 nmol) and

tel uehe (4h§%ERF:eFRYNY2FEtEBBD RS, /11 350-- cT5: Dr@Ot¢Raane tsojutiqn 4
I'|Z) 1.18 (31blmt.,)- of- %héhbbtglﬁéd(ﬁefioﬂ1o£h'wé@‘%d@@d leuﬁﬁé%ﬂé%o—
s), 407(25 gie7 - 7 z), H s), 6.94-7.0 H,

m. as 7.02-F 86cyenpri, ﬁrbe'mzoqulr(lqnﬂ $w5%)g, [02404 1rRE) ere&méthe
e T o R T e
simlar torehation RékeneaceaExadpée batéhe(100 mL), and the mixture was
extracted with ethyl acetate (200 mL). The extract was washed
10 with brine (100 mL), and dried over anhydrous sodium sulfate.
The insoluble material was removed by filtration, the filtrate
was passed through amino silica gel (eluate, ethyl
acetate:ethanol=1:1), and the eluate was concentrated under
reduced pressure. The residue was purified by silica gel
15 column chromatography (eluate, hexane:ethyl acetate=95:5—
50:50) to give the title compound (5.04 g, 48%) as a yellow
oil.
'H NMR (300 MHz, DMSO-dg¢) :0.97 (3 H, t, J = 7.4 Hz), 1.22 (3
H, t, §=7.1Hz), 2.14 (2 B, q0 J = 7.4 Hz), 4.22 (2 H, q, J
20 = 7.1 Hz), 6.01 (1 H, s), 7.25-7.42 (4 H, m), 12.43 (1 H, s).
[0220]
Reference Example 24
Production of ethyl 4-chloro-6-ethyl-1-(4-fluorophenyl)-2-oxo-
1,2-dihydropyridine-3~carboxylate
25 By a method similar to that in Reference Example 5, the
title compound (4.36 g, 82%) was obtained as a yellow powder
from the compound of Reference Example 23 (5.04 g, 16.5 mmol),
phosphorus oxychloride (4.62 mL, 49.5 mmol) and MeCN (100 mL).
'H NMR (300 MHz, DMSO-d¢) 8:0.99 (3 H, t, J = 7.4 Hz), 1.25 (3
3 H, t, J=7.1Hz), 2.20 (2 H, qo J=7.4 Hz), 4.26 (2 H, g, J
= 7.1 Hz), 6.46 (1 H, s), 7.34-7.48 (4 H, m).
[0221]
Reference Example 25
Production of ethyl 6-ethyl-5-(4-fluorophenyl)-3-hydroxy-1-
35 methyl-4-oxo-4,5-dihydro-1H-pyrrolo[3,2-c]lpyridine-2-
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title conpound (2.01 g, 80% was obtained as a yellow oil fromthe
compound of Eeference Exanple 47 (2,35 g, 7.41 moll, phosphorus
oxychloride (2.06 nmh, 22.2 mol) and NeCA (47 M.:), 1A NWR (300
MHz, DVEO d$)oex0168e(3 H t, J7,4 Hz), 1,25 (3 7,1 Hz), 2,22 :2

A q, J7.4 Hz), S)y.a - )

6 99-7,15 :2 H, Ani“,%li,(ﬁl%& 9?3%11?0‘591@%0\52?;‘?%%%65% ﬁ(%’%ﬁ"p?f 24 (870 B
Producti on.llofl ethyl) . éthgﬂhyhreaﬂnq‘de dxydrc‘.ﬁch](o'lm—deet(kﬁo&pbﬁ,nﬂzlﬁ 1

- methyl -4 0 -4.5 -dih -2 -

car bdsyl at énmo% GH ﬁogrﬁBﬁSghg# ?é) %ﬁeﬂ%‘ nSdJP érinéjrjrc)e G fgranol
25, the title eonpeurdst(2r02 GltﬁlP{éaM@sg obt@dnedas;:a Rl g8 hr. After
powder.. la fromthe conpound of Peference Exanpl e 48 (2 01 d. 5,99

mane), et hyloodadrGositRat8ehyar6EhPBr NHEt e gap gy, added Fhflehhanol

txi et hyi am (i hanol, . (4 t

(10 ni ) EcEBa é%sbg%?dg@ vy é%%’g%j% %ﬁgﬁ@%‘% vsa(ss H.

t, j = 7.4swtrreg?an, ropm Tetpelzdtue 2f)oﬁ.21 thr g, The reéaéthiph m3x8Lre3was
H s 3,82 (3 J = 1 Hz 1 H, 6, 97-
7. 10)(2 n, élce?”cfﬁ%dzgn?%meﬂygée %%eiﬁur&e' )%’?gfeﬁ tI(E@eer %“rﬂ?c%’ was
Exanplel50adBk@dM®Ean (50f met hykn@- ehdyhi xBurd 4vadredchoxsipheayidh -Zy
-methyl -4 - oxo -3 - 2 2,2 -trifinoroethoxy) -4,5 -dihydro

-1H—pyrro|@W§rQCh18F6§rﬁ&Pﬁe -Phe cardoid taate was coh%pq;qﬁﬂbuxﬁlltratlon,
S o o gk akncEeLarease; XAl el il [4da S oA, (A3R10:
as npoun

81% was obtained as a beig romt e co
Ref er ence @mwltéle491¢3eocngpoon81(03nﬁ2ﬂg, ees) macar;trdrﬂaive ;6c$«i|c7en‘r.g

i 070, 805 MR L0 e 5 TS YR 168 NRo £V TCB) | 6 THEB( 1172 (3
J - 7.4:82), tJ, 29%3735t HzJ,-zha ), 2q23J(=2 'H4q{z)37349‘1Z) 3 B, 857

(3s), 4.25 (2 H J= 7.1 Hz), 4.82 (2 R 9.2 ru; 9 (1. s
6.98-7.12 (234 &) 17312975 21 (252024714 Ref brignce Ex"éafﬁﬁﬁ 10 (4 H, m),

8.87 (1 H, br s).
[0222]
Reference Example 26
20 Production of ethyl 6-ethyl-5-(4-fluorophenyl)-l-methyl~4-oxo-
3-(2,2,2-trifluorocethoxy)-4,5-dihydro-1H-pyrrolo[3,2-
clpyridine-2-carboxylate
By a method similar to that in Reference Example 7, the
title compound (146 mg, 66%) was obtained as a yellow powder
25 from the compound of Reference Example 25 (180 mg, 0.502 mmol),
cesium carbonate (196 mg, 0.602 mmol), 2,2,2-trifluoroethyl
trifluoromethanesulfonate (79.7 upL, 0.553 mmol) and DMF (1.8
mL) .
'H NMR (300 MHz, DMSO-dg¢) 5:1.03 (3 H, t, J = 7.4 Hz), 1.29 (3
30 H, t, §=7.1Hz), 2.21 (2 H, g, J =7.4 Hz), 3.88 (3 H, s),
4.26 (2 H, g, J = 7.1 Hz), 4.82 (2 H, q, J = 9.3 Hz), 6.62 (1
H, s), 7.27-7.45 (4 H, m).
[0223]
Reference Example 27

35 Production of 6-ethyl-5-(4-fluorophenyl)-1-methyl-4-oxo-3-
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5 Production. of 6 -etbyl -5 -(4 -nethoxyphenyi) -1 -methyl -4 -oxo
-2 - (2,2,2 -trifluoroethoxy) -4,5 -di hydro -1H pyrrol 013, 2
-pryr|d|ne- 2 -carboxylic acid By a nettbd simlar to that

in Referencér I?xe?r‘rﬁlréféuotrﬁ@tbpﬁbfé 60%@W{Q71Hmr163%[3w?s-©mwnéme-

as a yell ow powder, ..11Q trom the conpound of Peferenze Exanple 50

(2%0, 0.641 mmol), aN aqeeous sodi um hydroxide solutip.n (5.580 nE)
and et hanol (5.8Bmlk, mEAhNNRS(Lﬁﬁ)ﬂ)aM-tQEtIia’O&IQ:Réfeztencb: EZsattnIHZE) 8, the
2,22 (2 3.87 An s) 91

q J= 9.3 )% C@?PO}‘HPH%)RQ) gy, é% g‘ﬁ;(%b’%ﬁﬁn % Fsaz1 %ﬁow
12,70 (1sHsdarics)rrd0248] cBebenencer Examptensd2 Exé?ﬁ;QIZEJCZG O(nlm Iﬁ‘éhyé 329
2 -ethoxy -6 -ethyl -5 -(4 -nethoxyphehy :25 nethyl -4 -oxo -4,5

-di hydro - flq“’ldyr e @F@eé’u—SCFBQFP@l gédr‘Zde%a*F‘bb‘k‘%@@e 0.290 mlgy and
met hod si mdwaia thaty ifp)Peference Exanple 17, the title conpound.

(163 nmg, SO¥ was obt ai ned as a yel |l ow powder from the com ound. of

Ref er ence EXaliRe ( 390(1365, r’@MSfD)-@e:l)O 528 .pct a§sﬁunt¢ar7ben&té K224 2’021 (2

k52 pesony, eght 2 G ia8 Tty BIBTRLY) 1SS (P4,

J7.0 Hz)p .30 (3 IH, ts) 7, Jz..zlglz)7 42, 21 HZ b, q12173.82f€,aolR,s)S),
3,84Hs), 4.1.5 (2 H, q, J7,0 sa Hz), 4,26 () HJ7.1 AM.), 6,52 (1 P,
s), 6.88-7.1664%. KO 7.10-7,22 (2 [0249] Reference Exanie 53

Producti o ofe R ~8lROXY mp12ebRYl -5 -(4 -hthoxyphenyi) -1 -nethyl -
cze -4,5 -dihydro -1H -pyrrolo[ 3,2 -z]pyridine -2 -carboxylic acid

By a met hodrsidwidtaont o ft kahyli A-Reherges- Exanpt - 84-fheotophenyl) -1-
Comound SPRE A A R 5 PG O L
sodi um .isaydirexdxde 8@l ution (0,326 M) |and! ethanol (3.3 . p"

By a method similar to that in Reference Example 17, the
title compound (149 mg, 67%) was obtained as a pale-yellow
powder from the compound of Reference Example 25 (200 mg,
0.558 mmol), potassium carbonate (154 mg, 1.12 mmol), diethyl

20 sulfate (94.8 pL, 0.726 mmol) and acetone (4.0 mL).
'H NMR (300 MHz, DMSO-d¢) 5:1.02 (3 H, t, J = 7.4 Hz), 1.23 (3
H, t, J=7.1Hz), 1.31 (3 H, t, J=7.1Hz), 2.19 (2 H, q, J
= 7.4 Hz), 3.85 (3 H, s), 4.15 (2 H, g, J = 7.1 Hz), 4.26 (2 H,
g, J=7.1 Hz), 6.55 (1 H, s), 7.25-7.44 (4 H, m).

25 [0225]
Reference Example 29
Production of 3-ethoxy-6-ethyl-5-(4-fluorophenyl)-1l-methyl-4-
oxo-4,5-dihydro-1H-pyrrolo[3, 2-c]pyridine-2-carboxylic acid

By a method similar to that in Reference Example 8, the

30 title compound (119 mg, 86%) was obtained as a white powder
from the compound of Reference Example 28 (149 mg, 0.386 mmol),
8N aqueous sodium hydroxide solution (0.298 mL) and ethanol
(3.0 mL).

'H NMR (300 MHz, DMSO-d¢) 8:1.02 (3 H, t, J = 7.4 Hz), 1.21 (3

35 H, t, J =7.0Hz), 2.1%9 (2 H, q, J = 7.4 Hz), 3.85 (3 H, s),
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NVR (300 MHz, CM5() -C;6) 6:1,02 (3 H t, j =7,4H), 1.21 (3 H t,
3- - 7,1. Hz), 2.20(2 H,- 7.4 Hz), 3.82 (3 H 5.), 3,84 (3 H 59),

4,15 (2 H q, J- 7,1 Hz), 5.50 (1 N. s), 6.99- 7,09 ()7.10-7,20 (2

H, 12-41 @-14 , 2er,s)q,, dJ. 5[ 0250112Reféré410él Bxappl € BL®Prioduct j%orH,ofm) ,
ethyl 6 -et yI ? hoxyphenyl) met hyl et hoxy) -4 eoixo -4,5

-di hydre - pyrro d[? 2 -cI pyridi ne-2 - carboxylate 15By a. rret hod
simlar to [tkatc]lin Reference Exanple 19, the title conpound (141 nb,
42% was obtai ned. as a yell ow solid fromthe conpound. of Reference
Exe.fl. pl e%%le(r%@en&xaﬁlp 1216%mel ), pot assi um carbonate (224 ny,

1_62 mek) prddSHRIePY at el 41 @;E}QA aceuone.
(6,0 m). ZoNWR (300 émﬁk/s 5 ét%l §L64 A agas 177 (6
H, t J7. 1MeRhy 12 thpxy2 ~H-08082, @ﬁdelny@;O BngroJ@ [252(Z]Iﬁ>y1(]1,dlhee-2—
7,
7

Hz.), - 1 H6.51 (LH s. 699-7.09 (2 H, )TI,
-7.20 %a%%o%qyﬁ%&%ll Ref erehce Exanpl e 55 Production of 6 -ethyl

-5. 4 -net hoxyph@yyia) meehbyl efdnexa): t4 tlOx0 1r4 e falidtyely @xakhble 19, the

-pyrrola[3 ér/?rldlne-ig ox§|c aci Ry a et hod
sinilar to tHat Fendé E%anpliéﬁ W%ﬁeo*fwr%e%oﬁcﬂnﬁﬁl(qzxaewgow
949% was ohiaiired s @hepabﬁpmhaowfpﬁ@@@feﬁ&@n@ii}@pf@ws%@fmg 0.558
Ref er ence Ezerrpl e 54 (141 ny, mel ), 8N aquecps sodi um

hydr oxi de F&ladt) |ro@0¢@5282mwar)>oaﬁ§eel( hatohg (21 312TLn)m033)5, | R HER (300l

302 H G Ie T 4 e 23 85708 D) rede) dedled, o Bl 1 o o

(1. H s9), B B8R7 ( BQO(MHZ 1M F0-24;) 621HO3aQ3 2. 29 01 era), 1=17 (%
2y G, g = 6.0 H2), 1.31 (3H, t, J=7.1Hz), 2.19 (2 H, q, J
15 = 7.4 Hz), 3.85 (3 H, s), 4.25 (2 H, g, J = 7.1 Hz), 4.74 (1 H,
spt, J = 6.0 Hz), 6.55 (1 H, s), 7.28-7.41 (4 H, m).
[0227]
Reference Example 31
Production of 6-ethyl-5-(4-fluorophenyl)-l-methyl-3-(1-
20 methylethoxy)-4-oxo-4,5-dihydro-1H-pyrrolo([3,2-c]pyridine-2-
carboxylic acid
By a method similar to that in Reference Example 8, the
title compound (90.9 mg, 81%) was obtained as a pale-yellow
solid from the compound of Reference Example 30 (120 mg, 0.300
25 mmol), 8N aqueous sodium hydroxide solution (0.240 mL) and
ethanol (2.4 mL).
'H NMR (300 MHz, DMSO-d¢) 8:1.02 (3 H, t, J = 7.4 Hz), 1.17 (6
H, d, J = 6.0 Hz), 2.19 (2 H, q, J = 7.4 Hz), 3.85 (3 H, s),
4.63-4.79 (1 H, m), 6.53 (1 H, s), 7.26-7.40 (4 H, m), 12.32
30 (1 H, br s).
[0228]
Reference Example 32
Production of methyl (22)-3-{[4-
(trifluoromethyl)phenyl]amino}pent-2-enoate

35 By a method similar to that in Reference Example 1, the
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.5 Reference Exanple 56 Production of nmethyl (8
)-3-[(3-fluotophehyl)am nnj pent-2- enoate By a nethoc3. simlar to
that in Reference Exarple 1, the title conpound (5.00 9-, 45% was
obt ai ned asiafecepopbesd 61l. 51@1fiiﬁmrﬂﬁ&nﬂbt§ln@ﬂoﬁﬁlér@pé0¢ae$2 eil
49.3 mar, 1 i r I

p-t ol uenes%JE %m%%@%aé]réo}!nogﬁay%ga %igi%ré i% g f cycl e: hexane
(23 rip andruﬁﬂueneméﬂﬁyhaﬂﬂllm&ﬁ%QS&DIm&t'HIMEBm@ﬂ 8095 0(dedektil4onic

Hz), 2.41 (2.HJ7.4 4,77 (1 H_s), .6.96-7.15 (3 H

n)? 7.84- 72559 WOPPhg%%aE% g%3§1mq+ %o 4 F@Eé%laﬁ€f§&§&8@e§ﬁgﬁp

Producti gn? Hqﬁmmtm bﬁiz[(D%ds@tdé?pd 03980¥9PI§0P@”QY|=) 13 Hz), 2. 43-
Za

fl uor ophenyl panlnoépentanoat a. nethod sbhnilar to that in

Ref er ence 5, Mt he3tptl (33d?l):r'rp‘?e))und4 (&6 4)1 Hy, 599/ -Ré&s (@bttai ded T =
as a yello i ro e oynd;cf Re nc le 56 (5 00 q,
.9 g}o . §be s ogpoy 43e] &f 300525%%

22.4 mol . ), pfatlnun}a vaied ‘carbon aceti ¢ aC|d (25
m.), ethanadlo2¢2% rl.), ethyl Cbh|crofornyl)acetate (5.17 m ., 40.9 25
mJaol ) and TI|r % ar4 yNR (800 WMHz, EMS -UCE,) 0:0.83H, t,
J7.4 Hz), i‘amBle 1 Hz), 1.36-1.52 (2 H a), 2.41-2,43

(2. H, 3@0@r6aublt1§h 08.80ckP1 H-5)4-3.97 (2.n, g, J - 7.1 He.),
4.70- 4,39 Ca. n, ml, 7.06-7.21. (2 Hy m), 7.28-7,88 (1 H, m), 7,48-

7,60 (1 [02454ifRepepBAthY Exanphel BanmoRetiamwaste ethyl 6 -ethyl -1
-(3 -fluczophen: %ycast§M06251mllar to that in Reference Example 10, the

title compound (5.88 g, 89%) was obtained as a yellow oil from
the compound of Reference Example 32 (6.54 g, 23.9 mmol), 5%
15 platinum-activated carbon (654 mg), acetic acid (33 mL) and
ethanol (33 mL).
'H NMR (300 MHz, DMSO-d¢) 5:0.87 (3 H, t, J = 7.4 Hz), 1.40-
1.66 (2 H, m), 2.46-2.50 (2 H, m), 3.56 (3 H, s), 3.65-3.82 (1
H, m), 6.23 (1 H, d, J = 8.9 Hz), 6.67 (2 H, d, J = 8.7 Hz),
20 7.35 (2 H, d, J = 8.7 Hz).
[0230]
Reference Example 34
Production of ethyl 6-ethyl-4-hydroxy-2-oxo-1-[4-
(trifluoromethyl)phenyl]-1,2,5, 6-tetrahydropyridine-3-
25 carboxylate |
By a method similar to that in Reference Example 11, the
title compound (3.28 g, 47%) was obtained as a yellow oil from
the compound of Reference Example 33 (5.88 g, 21.4 mmol),
ethyl (chloroformyl)acetate (3.51 mL, 27.8 mmol), THF (59 mL)
30 and 20% ethanol solution (13.4 mL, 39.4 mmol) of sodium
ethoxide and ethanol (77 mL).
'H NMR (300 MHz, DMSO-dg) 8:0.79 (3 H, t, J = 7.5 Hz), 1.23 (3
H, t, § = 7.1 Hz), 1.56-1.70 (2 H, m), 2.58 (1 H, dd, J = 17.4,
2.5 Hz), 3.22-3.31 (1 H, m),3.91-4.03 (1 H, m), 4.20 (2 H, q,
35 J =7.1 Hz), 7.56 (2 H, d, J = 8.6 Hz), 7.74 (2 H, d, J = 8.6

117



oxo -1,2 -dihydropyridine -3 -carboxylate A m xture of the corpound
of Reference Exanple 57 (4.41 g, 13.0 mml), 20% et hanol sol ution.
(8,B5 r.a" 26,0 n)lual) of sodium ethozide and. ethanol (44 m,i) was
stirred at Hz80' %©. 7for12HhrbrThe. reaction . m xture was cebentrated
under redu%%§3§ressure to the residue was added i N hydrochloric acid
(100 4. m| Ad the mxture was extracted with et hyl acetate (200
The extracmewggeﬂgghggamflg bsine (100 ma:), and dried over anhydroue
sodi um sul fate, The insoluble material.was renoved by filtration, the

filtrate wasoeBReeAtr af e®EDridef- %@%eﬁhhw@w%owé-t [He resi due
was purifi Qer?_flﬁbEbﬁétﬁgh_g#%H%]e W, ;}g% ﬁ&*&in(edﬁ@a%qong

nexahe: et) a. acetate = ut|on (56 m

obt ai ned yellom/By1ammsthddediﬁiBardh@rﬂhﬂt)1ﬁ3HéﬂaheﬂyanEBQmmple 4, the
- benzoqui noe (2. 28 K: a) d t he xture was sti.rred t
neati g underFeFPIROPER’ T1hp5 ITb57Re Tebc e & Wit Hate s From
wat er (100+the @6d1pbhﬁdnba’§t Réeey\@ﬁc@xmm;smd Wt B emwyj ac.etatend1200 2, 3-
nr,), The extract was waehed with brine (100 rta2 and dried over
anhydr oue $SETURTETPF ATE1CTRBOT hebr ABN eCHRIEITA ( renoird] Byeol) and
filtratign: andn %hq6geﬁtgue was purified by amino silica gel colum
chronatography el'uate, ethyl acetate:ethaubl=1,1) to give the title
corrpound (B. NMR gsogmzasnwswa ow 6i.B7 (B MIVBE ( 300=NE: €| Hz DVEO 2L) (3

q, 9 837(2%3 1723 %2HH§ Blﬂé) 67009117 A, 7S 7HZ(}FI$4)72%7(]2(61*£12°1H J

m, 7- ,23% 4] mﬁ,z 7.500%. 62 @, X, 6)551224411 (&,[ 02558 .Refienegnce 90 (2 H,
Exanple 59 Productlon of ethyl 4 -chloro - -ethyl "-(3
-f1 udr ophefyl il =2 8%, ZHZdthGréﬁyﬁidﬁnesle -car boxyl at e By a
nmet hod §|egk@@ ot;0 that in Reference Example 5, the title conpound
(1.71 q, 9 was obtained as a yellom10|l fromthe conpound of
Ref erence BedmpleacB8E2mpleg366.91 'neal ), phosphorus oxychioride
2.57 m

(2,57 7 " (PRI G MBLON L2002 300 M, THEC: 000
He qe u = 7 tkif2)or6méthil)Bhes)l]#120-diR¥dtdpikiMie-I-E2rohpl {2
H By a method similar to that in Reference Example 5, the
20 title compound (1.79 g, 87%) as a white solid from the
compound of Reference Example 35 (1.95 g, 5.49 mmol),
phosphorus oxychloride (1.53 mL, 16.5 mmol) and MeCN (39 mL).
'H NMR (300 MHz, DMSO-dg¢) &:0.99 (3 H, t, J = 7.4 Hz), 1.25 (3
H, t, 3J=7.1 Hz), 2.19 (2 H, q, J =7.4 Hz), 4.27 (2 H, g, J
25 = 7.1 Hz), 6.50 (1 H, s), 7.66 (2 H, d, J = 8.3 Hz), 7.94 (2 H,
d, J = 8.3 Hz).
[0233]
Reference Example 37
Production of ethyl 6-ethyl-3-hydroxy-l-methyl-4-oxo-5-[4-
30 (trifluoromethyl)phenyl]-4,5-dihydro-1H-pyrrolo[3, 2-
clpyridine-2-carboxylate
By a method similar to that in Reference Example 25, the
title compound (1.78 g, 91%) was obtained as a beige powder
from the compound of Reference Example 36 (1.79 g, 4.79 mmol),
35 ethyl sarcosinate hydrochloride (1.47 g, 9.58 mmol),
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m7,54-.7,66 (1 H m 10256) Reference Exanple 60 Pr oducti on of
ethyl, 6-ethyl -5- (3-fluorophenyl) -3-hydrox .3 nethyl -4

- 0X0-4, 5-di hydro-1A-pyrrolo 3,2-c]Jyr.iciine -2- carboxylate Ey a

met ho( si n‘itlré'etmllar@énei rﬁ8R8f5eméhceeEX®mfpl e( 9% miheand i20% e tgonpound
(1,75 a; 93%, a S romthe conpound. of

Ref erence 8% ?%7%“? ?% ¥§%'JL ?)sr%%lde hyl . sarcosinate

Sydr ech) oﬁHangl(BQOCMH.ﬂ aamso ;dehr BetlthgbanBng, (8, 67n+)7, 4emhanolt 32 (3
(34 nd. 20% et anol iol 9n é8 6 ri p of _godl u tf&e%m . 1E1
NI RR ; 3007 OJ) —2 M 7y Fz)Jd (3 #Hn s)

Ea), 2,20H4 g1 Jo- - 3,75 5 7oL _
6,215H s), K, q;l J(z 19H dj Hg) 7733% ?@ 6r’r§41 ﬁg%f(gsz)A( 1ﬂl-?:48 625H(| |’?,J

s), incn) IﬁeﬂeﬁéﬁaeF/E)?er[ﬁlZeHGldPréduc@l@)nHZ)o:f Bthyl (loFot Byl .S¥a

uct ophenyl )[ ]13—]rret hyl 20 $- ( 2,2,2 -triflunreethoxy )

-4, 5-di Sydro pyrrolp ; 3, 2- c] pyridi ne -2-cerboxylat e Ey met hod
simlar toRefairenceRekemenee3Bxanpl e 7, the title conmpound ;240 ny,

8911 was ohtain as a. w_sol th d of erence
Exanpl e 60 (%c%dono%l%%ﬁfg 6feEf“¥l L %M‘yﬁa‘fb%g ((22'4?0%71: 0, 737
mol ) 2,;2, 2-tird] ufdree thaethy k- f[4Ltee£9m8§&ﬁéuhDN5%i&mé@u(]9J4 A a1 0/ Pro-1H-
mrelp and a,rf ;2,2 n814 1H NVR (300 MHz 10 1,05H, t,” J7.4

Hz) |, 1,21Bv3r2lpd3;2-R)pgridina-2rparbosydsce3 A a),

By a method similar to that in Reference Example 7, the
title compound (270 mg, 90%) was obtained as a yellow powder
from the compound of Reference Example 37 (250 mg, 0.612 mmol),

15 cesium carbonate (239 mg, 0.734 mmol), 2,2,2-trifluorocethyl
trifluoromethanesulfonate (97.1 uL, 0.673 mmol) and DMF (2.5
mL) .

'H NMR (300 MHz, DMSO-dg) :1.04 (3 H, t, J = 7.3 Hz), 1.29 (3
H, t, J=7.1 Hz), 2.20 (2 H, q, J = 7.3 Hz), 3.89 (3 H, s),

20 4.27 (2 H, qo g =17.1 Hz), 4.81 (2 H, g, J = 9.1 Hz), 6.67 (1
H, s), 7.58 (2 H, d, J = 8.4 Hz), 7.91 (2 H, d, J = 8.4 Hz).
[0235]

Reference Example 39
Production of 6-ethyl-l-methyl-4-oxo-3-(2,2,2-

25 trifluoroethoxy)-5-[4-(trifluoromethyl)phenyl]-4,5-dihydro-1H-
pyrrolo[3,2-clpyridine-2-carboxylic acid

By a method similar to that in Reference Example 8, the
title compound (115 mg, 45%) was obtained as a yellow solid
from the compound of Reference Example 38 (270 mg, 0.551 mmol),

30 8N aqueous sodium hydroxide solution (0.540 mL) and ethanol
(5.4 mL).

'H NMR (300 MHz, DMSO-dg¢) &:1.03 (3 H, t, J = 7.3 Hz), 2.20 (2

H, g, J = 7.3 Hz), 3.89 (3 H, s), 4.79 (2 H, g, J = 9.3 Hz),

6.65 (1 H, s), 7.57 (2 H, d, J = 8.3 Hz), 7.91 (2 H, 4, J =
35 8.3 Hz), 12.77 (1 H, br s).
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4.26 (2 H q, ,7,1. Hz), 4.82H,3 = 9,3 Hz), 6,53 (1 7,13-7,20l"'nd,
7,50-7.57 m , Refenimcia Exanple 62 Pr odu ct A on 0. 6-et hyl-5 -
(3- f 1 ucdn.)ch enyl)hvl -"$cZ. O (2,2,2 -trifluoroethoxy) -4,5
-di hydro -1H23pyr -nt3,2- 2 -carbozylic acid By a net hod

simlar ts_z in fere anple Be the title conpound (220 ng,

98% was ol?tegeﬁgacﬁ 53'98? ﬁoMer 5 fromthe conpound of Reference
Exampde 61 p(-240chgon00545t I3 eﬁfo@q@%ﬁuﬁodiwmwquio&%m [uti on
(0. 480 n,12.) and et hanol mh), 1H NVR (300 Mz, DMVSO dd 5z1.0S
(3 H t,= #t3ifgyporomeshyd) phepyh}14e5@eﬂ>hycérq3éﬁ-3>mr0§)o[34280 2 H,

9, j = 9 1 mb@n@ §1cg}bg|x g%tg 12-7,20 (1 M m, 7,25-7, 40 (2 H
m, 7.50- 7, (1 , 12. 7% 1 A hr s), 102591 Reference Exanpl e

63  Production Bty et mythed ethokyr -16o - @raﬁylin Beﬂ@eﬁdmcﬁkﬁmtm:wlm,- the

earlgo;rglt g%lleti-tie- r(l’)ég?g’ﬁ&ga-(gréph%ﬁ’ s?%‘rfq ‘E Qrf%a(altn% gglene 5 [ e

17, the titdowdeenpeund+h223offould £ \Aza@f@ﬁrméleakaa@lee yaen I ca/sos@dgi,d
fromthe conmpound of Reference Ezanple 60 (220 , 614 mmol), 20
pot assi um CarBenafrel él?BO*ﬁ?SS}mEBC%%@)‘at%h @f‘f]%/lm%rullf at%e o4 0, Fgghyl

[”’”D') a’_}g %%Qtf%% (‘&oﬂ H‘z—) 9' N9g\"\ﬁn§§poarl}é'lze%c&é\@ @)o %%%284 (3a:3 "

J s (300 MHz, DMSO-dg) 4615 02 H?)’Ij, g, - J7—071—&)Hz)4, 26.T0 (3
-1 70 My, 18,95 (3 3 y8), 1,998 (4 Hy My 22 1 A4 0284 o

= 7.4 Hz), 3.87 (3 H, s), 4.14 (2 H, g, J = 7.0 Hz), 4.27 (2 H,
g, J = 7.1 Hz), 6.60 (L H, s), 7.55 (2 H, d, J = 8.4 Hz), 7.90

15 (2 H, 4, J = 8.4 Hz).
[0237]
Reference Example 41
Production of 3-ethoxy-6-ethyl-l-methyl-4-oxo-5-[4-
(trifluoromethyl)phenyl]-4,5-dihydro-1H-pyrrolo[3, 2-

20 clpyridine-2-carboxylic acid

By a method similar to that in Reference Example 8, the

title compound (101 mg, 78%) was obtained as a white solid
from the compound of Reference Example 40 (139 mg, 0.319 mmol),
8N aqueous sodium hydroxide solution (0.278 mL) and ethanol

25 (2.8 mL).
'H NMR (300 MHz, DMSO-de) 5:1.03 (3 H, t, J = 7.4 Hz), 1.21 (3
H, t, J =7.0 Hz), 2.18 (2 H, g, J = 7.4 Hz), 3.87 (3 H, s),
4.15 (2 H, q, J = 7.0 Hz), 6.58 (1 H, s), 7.54 (2 H, d, J =
8.2 Hz), 7.90 (2 H, 4, J = 8.2 Hz), 12.46 (1 H, br s).

30 [0238]
Reference Example 42
Production of ethyl 6-ethyl-l-methyl-3-(l-methylethoxy)-4-oxo-
5-[4-(trifluoromethyl)phenyl]-4,5-dihydro-1H-pyrrolo[3, 2-
clpyridine-2-carboxylate

35 By a method similar to that in Reference Example 19, the
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Ref erence Exanple 64 Production of 3 -ethoxy -6 -ethyl -5 -(3
-fluorophenyi) -1 -nmethyl -4 - czo -4,5 -dihydro -1H -pyrrol o(3, 2

-cl pyridine -2 -carboxylic acid By a method simlar to that in
Ref er ence Exdrs €°3Pouhe tﬂﬁpem@opﬁﬁﬁuhd‘ﬂ%i@@ot@lnaﬁ%s Wa$ ol ay sveldbvas

a white poutlar J Lo he.COMRANNAL0)  ReLEL FOGE. Bxa ( ) 0.612

0,577 mol ), aqueous sodi ydroxi de so 4 6 flan a

et hanol 1N1md\.WE p,o3®@stm chWBoBatX0 (664.104, ; B. Hz nﬁmO}J) [ rdiilsdpropyl
H1. 21. 1 (2 ), .. S), ,15;2H.
g,7.0 Hz) %1 ﬁﬁ% jﬁ B 59511“1?055 in%aﬁe G;ne49£5r %énl( ,

12, 45 (15H1HbNM§) 3dol\t216£] Reference . EX@l:fpl g 67 Production. H9§ eihyb

6 -ethyl -5 -($ -quorophenv14 -1 meth -3 -(1 - nethyl ethozy) -4
-020 -4,5 Fdi ydrlo= PEDpYir ni of 312 c]{pv‘Ftd‘Fne 19l Har boxh ate H, q, J

By a. nethad-sijm rtoth n feee np 9, e tle
conmpound (195 > I_ﬂz%%B 7 b%léll %eed 5asé]g %X}? (I‘I % Iof/vhlsoé)d’ f4ro65 4.81
t hn conpound (bif, Réf,er6er5(9e (Ex&@ppke, 60¢ 25202 ng, 9. 614=rﬂ1.04 )Hz)potassi um H,
car bonat e élr‘fo %g 3:‘ 3 moli, diisopntpyi sulfate (132 uLu 0, 798

m med), ac ‘4 P€T1H NVR (306 MHz, DVZ -dir) Ed.04H, 11. J -

7,4 Hz) ,101.[0B36 H d, J-60Hz) 1,31 (3 H t, J7.1 Hz), 2.21 (2

H q, 3.66H, s), 4.25 (2. :71Hz)465A84 P, m,

6. 55H, 7, 07 Reifezrw ?WP%eH“rrp, 7,49-7.66 (1 N., , ,n [0262]

Eaf erance Exampae i %h fo%u%Eh?ﬂ gfmgth§ih¥| Igm%ééﬁIééﬁg§yﬁd{3 . P

-mthyl -3 -(1 - yl et hbx -0X0 -4,5n 0- pyr rol
- ol pyri di nn{triddrivoxyleitt vac bt e28EV -4, hretthbddsomi H-apy ti00tdEt, 2

Ref erence Eﬁaggldldg 2t%%rboxyllc acid

15 By a method similar to that in Reference Example 8, the
title compound (122 mg, 100%) was obtained as a pale-yellow
solid from the compound of Reference Example 42 (130 mg, 0.289
mmol), B8N aqueous sodium hydroxide solution (0.260 mL) and
ethanol (2.6 mL).

20 'H NMR (300 MHz, DMSO-d¢) 8:1.03 (3 H, t, J = 7.3 Hz), 1.17 (6
H, d, J = 6.0 Hz), 2.18 (2 H, g, J = 7.3 Hz), 3.87 (3 H, s),
4.60-4.77 (1 H, m), 6.57 (1 H, s), 7.54 (2 H, d, J = 8.4 Hz),
7.89 (2 H, d, J = 8.4 Hz), 12.35 (1 H, br s).

[0240]

25 Reference Example 44
Production of methyl (2Z)-3-[(4-methoxyphenyl)amino]pent-2-
enoate

By a method similar to that in Reference Example 1, the
title compound (10.5 g, 67%) was obtained as a yellow o0il from

30 methyl 3-oxovalerate (8.67 g, 66.6 mmol), 4-methoxyaniline
(8.20 g, 66.6 mmol), p-toluenesulfonic acid monohydrate (633
mg, 3.33 mmol), cyclohexane (30 mL) and toluene (30 mL).

"H NMR (300 MHz, DMSO-d¢) 5:0.91 (3 H, t, J = 7.6 Hz), 2.22 (2
H, g, J = 7.6 Hz), 3.57 (3 H, s), 3.76 (3 H, s), 4.64 (1 H, s),
35 6.90-6.97 (2 H, m), 7.09-7.19 (2 H, m), 10.05 (1 H, s).
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title canpound (163 eq. 90% was obtained as a white powder fromthe
..scrapound of Reference Exanple 65 (195 mhA 0.467 mmol ), EN aqueous
sodi am hydr oxi de solution (0,390 Inl) and ethanol (3.9 na.7. IH NWR
(300 MHz, pPP8£30-c[2) 5:1.04. (3 E t,- 7.4 Hz), 1.17 ;6 H. d, 7 =

6.2 Hz), 2, = 7 4 663 H, s), 4,63-4.60 (1 E, =TO 6.54 (1
H. s)? 7. 5%?%??% Egé?%“plff%g@(zg, i% 7.50- 7, 63 El H m, 12,33 El

H, hr s), [Po268FtssnRefemnehtel Exanpd-e=Bvox Prioducitramaofo vét) hyl-

4- hydr oxy- 6- et hy1- 2- 0: 20- 2H- pyran- 3- carboxyl ate To a sol uti on of

di et hyl m%ﬁ?é&%%lg@%’é‘?ﬁéemﬁaﬁ% THE (50 m,) was added

sodi um hydri de @Qoinkxabest 060%he 2:58@in®2% A RdMBeh dendehrpaer aeol (i1ng.5 4,
and the mxture was stirred for 30 mn_ To this mxture was added a.

sol uti on of‘ditkBFehe (2%eplytimumoackimeqd ramen 15 M5, 9) rurd@tic acid
i ce-coolinggpaned,t BEgMLXE YR iyr ! r t hen at
room ten‘pegat ur e)f or dglagays.gl\'?ﬁ'séo ?giéﬁt‘?%snaérﬁl%%%%&as%o&g (}l%?rgjgg%élr%
with 1 N hyddechkohiydraged é7@osphorainter i des.ce@hengnsahdbéxt mactedal

three times with ethyl, acetate.. The ext ts re conbi ned, washed
Wit h br i ne"2dr F BBOSTEr PHaghLST Gt St (310, Hd et R 6 2ced
reduced :pr essuirerefiecseprdueuvas puw itHeed Y dsiel vea g8HeB0LHAMrated
chromat ography (el uate, hexane: ethyl ni acetater-1: 12 to give the

title. conpOUREUELSPIIER 2YgyOESN a° peP@RFlet | W Woldrd, (109 MNR /( 300! the
e, 80 kSl ftftpabysd Tyl oy SRR 0 28 hetensoace
Ref erence Exanpkeh68 Pibdubtioa 6i0O@tmyl, and dried over anhydrous
Conpound of SRer By SHEbSERATpTE B7 S Lr e e Lok 217 AT 8 by e
15 filtration, and the filtrate was concentrated under reduced
pressure. To the residue were added THF (97 mL) and ethyl
(chloroformyl)acetate (6.17 mL, 48.8 mmol), and the mixture
was stirred at room temperature for 4 hr. To the reaction
mixture was added saturated aqueous sodium hydrogen carbonate
20 solution (100 mL), and the mixture was extracted with ethyl
acetate (200 mL). The extract was washed with brine (100 mL),
and dried over anhydrous sodium sulfate. The inscluble
material was removed by filtration, the filtrate was
concentrated under reduced pressure, and the residue was
25 purified by silica gel column chromatography (eluate,
hexane:ethyl acetate=99:1—50:50) to give the title compound
(4.22 g, 27%) as a yellow oil.
'H NMR (300 MHz, DMSO-d¢) 5:0.93 (3 H, t, J = 7.3 Hz), 1.11 (3
H, t, J =7.1Hz), 1.31-1.45 (2 H, m), 2.32-2.39 (2 H, m),
3 3.01 (2 H, s), 3.59 (3 H, s), 3.78 (3 H, s), 3.97 (2 H, g, J =
7.1 Hz), 4.77-4.95 (1 H, m), 6.96-7.06 (2 H, m), 7.07-7.22 (2
H, m).
[0242]
Reference Example 46

35 Production of ethyl 6-ethyl-4-hydroxy-1-(4-methoxyphenyl)-2-
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25 8.33 mmol ), N, N-diisoptopylerhylamne (1.08 gr9, 33 mml) and.
phosphorus cxychloride (6.20 g, 40,4. nmol) was stirred at 110C fOr
1 hr, The reactich. m xture wee allowed to cool, ann cchnentrated
under reducE® Préssuretethahydspduel daseatidedr haxy et avat er, and the

prect pitat e wassoglbeated by Lil Laslon, aprybShed i thyderye TR 2, g

obt ai ned solid was puri by “si a gel At ofr rap
(el uat e, hexanermethyl, aeet eteanaill $omtgo1ve ¢ he7 tilt | € £ompend) (o’Lf 20

, 679 | i :300 .1.111 DVBO- d
2100 (3 it 25 cidHe g onnenod) A el s TG Rd A SUH far.2

7,1 Ha), s6.164 (ihgrr@ac@lon-mlﬁhﬁ&éﬁﬂas[égﬁggnﬁﬁgﬁ&ﬁﬂﬁ@egx@@@d%éga
Pr oducti on of ethyl -ethozy -oxbethyll (nethyl) amno] -6 -

met hyl -2 -FBT)?@SJJZHr-ﬁVr ghesr%adb@xyaatédded 1Nmy%mmlm@fa¢iré 100

conpeund of ;Ref ey E!Eg%r%g (
sarcosi nate Rydr ochlori 6& Qqaslquol%aé ang tr |hg}lh)é'lcé?r1r:|antee (?0&3 L) 4
g, 10.16 miE) exirElctl Fra(sZ@ash)sdetht bried at00 aam t eperdt i€ dofr

16 hr. The reaction re was diluteb wi th saturateb agueous
sodi um hydlﬁ({gjé'r‘?t @gﬁbgﬁgﬁgm §H f@%?r acﬁé‘?ﬂ NG TS Aadewyie é"@'t frgmoved

The extracts, wane reenbinnedhevashedavbt BasbEbRCen OF 4 €Ly Qe FRGNGSLLN
sul fate, and, concentrated under reduced pressure to give the title

conpound. (ESIEULE, 989 tAS acdérkereds pRFifi®NMR {BDOCMezel D18

-d6) 5:1,2 7- 9
(00 o ZEA o ey Jepfatd, | Rellon®) ey Plsdihods £oBkr o
Exanpl e 70 20rePridductiitdr cbmpbluylti 32- hydgpxxj%)l Hs-diypethyh 41 - oxo
-1,4 di hyd b t t

e comaund’ SHRRSPEPoHie EXU AT &e6 T o ats1d Aoty P et heRl (3
(10 nll wesiaddedet= Nanokizsol ut, uonl(@GSngH bl pO8R 42 062 sodigm g |
ethcxide, and the 25 nmixture was stirred at. roomtenperature for. 30

mn_ The reaction 2% xtluFe Was aci’@rei 88 WitH, 1N h{déoch? dii cdac o (5 2
dil uted with waters (t5apd Sztér’ &g at; rhom Lenmer af urs f‘irz 30 H - e gy,

The preci pi tate was col l'ected by filtretion, washéd water,” arld
dri ed under[GZ&diiced pressure te give the title corr‘nounn (0 91 o, 80%

as a beibef&ﬂ%ﬂ%&be Example 47
20 Production of ethyl 6-ethyl-4-hydroxy-1-(4-methoxyphenyl)-2-
oxo-1,2-dihydropyridine-3-carboxylate
By a method similar to that in Reference Example 4, the
title compound (2.35 g, 96%) was obtained as a white powder
from the compound of Reference Example 46 (2.47 g, 7.73 mmol),
25 2,3-dichloro-5, 6-dicyano-1,4-benzoquinone (1.93 g, 8.51 mmol)
and toluene (49 mL).
'H NMR (300 MHz, DMSO-d¢) 8:0.90 (3 H, t, J = 7.4 Hz), 1.18 (3
H, t, J=7.1 Hz), 2.03 (2 H, g, 3 =7.4 Hz), 3.79 (3 H, s),
4.07 (2 H, g, J =7.1 Hz), 5.61 (1 H, s), 6.94-7.02 (2 H, m),
30 7.02-7.10 (2 H, m), 12.24 (1 H, br s).
[0244]
Reference Example 48
Production of ethyl 4-chloro-6-ethyl-1-(4-methoxyphenyl)-2-
oxo-1, 2-dihydropyridine-3-carboxylate

35 By a method similar to that in Reference Example 5, the
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IH NMR (300 MHz, anB80-d) 5:1,31 (3 H t=7,1. Hz), 2,24 (3 H (3 Hs),
4,30 (2 H qgq,- 7.1. Oz), 6,70 (1 H, s), .36[02671 Reference Exanple
71. Production of ethyl 1,6 -dimathyl -4 -oxo -3 -(2/2,2 -
trifluoroethaxy) cohpdund 1ydm)pgr ahof 4,8 s higyariralde a2 = gerlbaxylcaitle from
Byarrethod simlar t in Reference anpl 7 3.titl
Cymound (558 AGTERYN taRBbTAFRES SR IR e sl 13P fror-tie htiound
of Ref erengecExauple_80yEA50: 1o 32 36 Lt M (300dhe aravria@cm) 47 mL)
5:1,28 (3 t, Hz) , +£ 3. Bl (3
ale s), 4,28 T(UQRaI(%OQ rg@zuw%vadsa 2:9. 985 %) H:6t827 (1.7 I(Ia J1a25 (3
0.9 Hz) ri[ 02681 -Ref e le 72;Pr t

- di net hyf HfS Lt('4%6m=,-t hfe/LI g%z E% ?§D§® Iy (cz)ﬂg&fﬂtn f1uor oet]-?;

-4,5 -di hydr.a5 1AHByr nel1d[ 3e2 1chW| ﬁlmEZ(lc}a,rm)))oyI@t%W sluispéth,orm
of the compo of Refe ce Exanple 71. nge 0.15 mmol) and.
ptO|UIdI2§li%2-£r%& B Wﬁe in acetic acid (1 m.) wes heated
unaer mcr \4g]|rrad| at|en at 180'e for 1 hr. The reaction m xture
was dilute W|th1NhydrochIor|c acid. (10 m,), and the

preci pit at &afies caelel &eeaglby4Piltration. 20 Tha obtained solid was

purified, b el h ogr | tlat a,

acet at eqz )i:ﬁ% %dg%io\%leotfﬁglt%{ g %gﬁg%u%dﬁ’?%o%,y @mas a%a}f %]}’
solid, IH. nMMRy(l&@GoM@—Zl,S—GNB@dd)) HSHinﬁr@Boﬂ.i.2-t-¢]13yrld371‘,td—2-12)
195(3238 ag)e384 (3 He s), 4.26 (2 H El, J=7,1 He), 25
4.82(2 H, OXY 6.69 (1 Hy s), 7,13 (2 H d, J - 8.1 Hz.),

7,32 (2 H d 5! By & Jnelﬁzlbd[ Q_Zﬁ@laBeE@renge Exanpfterddce BeQUTE i DN, the
of 1,6 dlmethyl "S - ( methgl hen}{i -cX0 -3 -(2,2,2 - za
trifluor oat%ée comwuné?. HydP8 I1HOLpyreFop3t2ioef pytialheide Rowder

Exanpl o8, The (1 S Bomtna (2 ro 5304 aas Cbi ai tidh ad &7 ™oL

pal e- babe oM Er sfarxmnstﬂmat(eoﬂupdumdhdxbrﬂdéer(én&é Exahpl e m201 A5 nq,

0,11 triethylamine (10 mL), ethanol (40 mL) and 20% ethanol
solution (10 mL) of sodium ethoxide.
'H NMR (300 MHz, DMSO-dg) 5:1.01 (3 H, t, J = 7.4 Hz), 1.32 (3

20 H, t, J=7.1 Hz), 2.20 (2 H, g, J 7.4 Hz), 3.81 (3 H, s),

3.82 (3 H, s), 4.30 (2 H, g, J =7.1 Hz), 6.47 (1 H, s), 6.97-
7.10 (2 H, m), 7.10-7.25 (2 H, m), 8.88 (1 H, br s).

[0246]

o B

Reference Example 50
25 Production of ethyl 6-ethyl-5-(4-methoxyphenyl)-1l-methyl-4-
oxo-3-(2,2,2-trifluorcethoxy)~4,5-dihydro-1H-pyrrolo[3, 2-
c]lpyridine-2-carboxylate
By a method similar to that in Reference Example 7, the
title compound (295 mg, 81%) was obtained as a beige powder
30 from the compound of Reference Example 49 (300 mg, 0.810 mmol),
cesium carbonate (317 mg, 0.972 mmol), 2,2,2-trifluoroethyl
trifluoromethanesulfonate (128 pL, 0.891 mmol) and DMF (3.0
mL) .
'H NMR (300 MHz, DMSO-d¢) $:1.03 (3 H, t, J = 7.4 Hz), 1.29 (3
35 H, t, J =7.1 Hz), 2.23 (2 H, q, J = 7.4 Hz), 3.82 (3 H, s),
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.3.5 moll. |HNW (300 VHz, DVMSO-d6) 6:1.94 (3 H, s), 2.38 (3 H,
s), 3.83 H 4,8 (2 H QJ- 9.3 Hz), 6.66 (1 a, s), 7.12 (2 H
d, J =8,4H), 7,31 (2 H d, S-8.4 H), 12601280(IH,hr).a
[02701 Ref ér-énce 3EXanms)e ?42ﬁréauﬂt|@n df=mbthy#z), 4.83 (2 H, q, J =

(22)-3-[(4-4 | ph nt encat.e Xt yr e ;of

- oxcval erat9fe 21(1%% @3@%3@ r%% Z?z% S Iuo?d?ﬁlﬁn 7(‘}2?% (?2 H, @
76,8 mmol ), (bﬂmﬁlucnesulfbn|c acid wonohydtate ( 730 nu, $, 84 nnnl)
cyclohexan iﬁ? and ne (10 ni,) was stirred with heal : i nq

under refl ﬁﬁﬁe <2 8 ixture was concentrated under reduced
pressures thedumsalowbles mRtenialswas- ﬁl@ﬂmﬁ%pmnﬁjimﬁé@{ylamo%\%—
filtrate .1.5 was concentrated under reduc pressure. The residue

was purified By Zititiida ugareEbPiim € hP orak b aphy Fer iRt @] 3 bewaleyridine-

et hyl acet o give the title conmpound (11.4 g, E7% as

a. yellow %ueca,gl%ojxyf\iwé %68 Mz, DMBO-dd 6:0.92 (3 H, t, J = 7.5 Hz),

2 27 (2 H q, JrBy7. a4mHthd355&1Q.3rHtoatc];éi’d 70 Ré7f5é-ii;ers%e i T 31, (e
e a | e roducti.o

ot 3 (4 8t ER R g i aEnaP SBhs 4RS aPBL SEACH X1 & Lenepoudex

Conpcnndooffxlaﬁf anence i e/ Rdtkhed cd BAmd1IRM0) , (200Yng, 0.641 mol)
plati:mumactivated carbon (2,24 g), acetic acid (56 Rad an d et hanol

(56 M) was SERCEHRSURGE Ua Dijapsgen aphospher 0 ab8 e oom tanpet brarel
for 7 hn, Thed pggl uble material was nermuyed by filtration, and the
filtrate was no concentrated under reduced pressure. To the resi due

waA added s#t tiMat éd08qUERLSDES0H dwh ahﬂdwﬁgdﬂ ¢lar bonat e okuHizon £100 (2

ext P bt wd VHSHEd vi-Ch B P ng- L2000, F(ac); Ank’ dff &t over anfvpafbué

sodi um syl fat-e.o Theid)ncod e e(1mat erd)al M&ﬁ)r/emve@ o by filtration (2 g
he filtrate was concentr at ed under redcced
m), 12.70 (1 H, br s).

4

[0248]

Reference Example 52

Production of ethyl 3-ethoxy-6-ethyl-5-(4-methoxyphenyl)-1-
20 methyl-4-oxo-4,5-dihydro-1H-pyrrolo[3,2-c]lpyridine-2-

carboxylate

By a method similar to that in Reference Example 17, the

title compound (163 mg, 50%) was obtained as a yellow powder

from the compound of Reference Example 49 (300 mg, 0.810 mmol),
25 potassium carbonate (224 mg, 1.62 mmol), diethyl sulfate (138

pL, 1.05 mmol) and acetone (6.0 mL).

'"H NMR (300 MHz, DMSO-de¢) 5:1.02 (3 H, t, J = 7.4 Hz), 1.23 (3

H, t, J=7.0Hz), 1.31 (3 H, t, J =7.1 Hz), 2.21 (2 H, q, J

= 7.4 Hz), 3.82 (3 H, s), 3.84 (3 H, s), 4.15 (2 H, g, J=7.0
30 Hz), 4.26 (2 H, q, J = 7.1 Hz), 6.52 (1 H, s), 6.98-7.09 (2 H,

m), 7.10-7.22 (2 H, m).

[0249]

Reference Example 53

Production of 3-ethoxy-6-ethyl-5-(4-methoxyphenyl)-l-methyl-4-
35 0xo0-4,5-dihydro-1H-pyrrolo[3,2-c]pyridine-2-carboxylic acid

125



pressure, and the residue was putified by silica gel dolunm

chromat ogr aphy (elite, hexene:ethyl acetate -99:1 --- -i(93:7) to

give the title conpound (7.71 g, 66% as a pale-yellowoil. IH NWMR
(300 M—|z DVBO- dBg0asretBod, simikay 5 HA)at ﬁm@esfelre@@e( 2xHmpl)e, 82, 43e

(2 E. 2- 5 {2{ 3 N N
]9.4 E2) é’t&f é:gmﬁguﬁg"'%%?)%%g 9%2§2 ‘"?Jallsl erdgn%eaE%ar%ﬁ é@ﬁlow
Pr oduct i onpofvdetrhylrofi- ehbybompourfd of ImmlExa{r@lehMr axXye 3 X0
-1,2 -dihydt r|d| - car boxyl at of the co ound
of Referen % Ez 7% a}q"}’%oﬁg %a&z%ﬂﬁ rO)"e‘t@if?ylso ution (0.326 mL)
(chl oref@rrgylld)%gbabg (5. 50@, 3 molp and THT (77 al) was stirred at
roomtenperature for 12 hr. TO Is the reaction m xture was added

saturated agud¥iis (30 hydisyests) car boRat é3sB uti on T 1004 H#z) ), 1a217d
the m xtur @ Vas gxtr e;c&e%gn th ?@ hgé d@gre# affo%/(zafqla%%)dr 'gh%zex

was washed Wi th. briné ( ous so
sul fate. The 8|4nac3| tbl e maﬂeilBaI 2 Masgr e‘mwe?j bwz‘l | ta.a&t0 an, Ha,nds t h€6 99-

)
20 filtrat ncen re he reS|due
wer e added%et ’(5‘% |r7 ?Q Eé\nﬁf%% 1u}%'o T &7 5 lc,
51. 3 mmab) [@fzss@qdl um et hoxi de, and the m xture was stirred at 70' C

for 24 hr. The reaction m xture was concentrated under reduced
pressure, tR@fleﬁénﬁésﬁﬂa@P\J\ﬁs5édded 25 I'N hydrochl oric acid (100 ni. )

and the m r e hyl ).
extract m?r\%ggﬁe o %S 29 ?ﬂl%ghﬁ ¥ g@ﬁﬁd” ed\ﬁ%1 rﬁmaen1 re-(E'Jt}1 =S
sodi um sul ﬁraettélyl@heoxmolllubke &aﬁedllaj/dnmslfﬁﬁmmmﬂdom fZ-Jd]r;&,trlGiLneH‘B%—

filtrate vvas onc %rat ed under reduced pressun.:, and the residue
was 30 puri 3 Flica gel col uam chr omat ogr aphy. (el uate,

hexane: et hyl acetB@t e- &8taoé7elﬁmarT@o ach of uenersad i n 2k el ofihe
t he obtal hed yell ow oil was added -dichloro -5,6 - dicyanb -1, 4

3
- benzoqui néré les compoygnd3t 151 gt . ?2 ande$ heb i X e e Seis Y6t rave of i itch
heating undel s eflux:, ﬁ%%'imli e REG ARG L e%&fa&ngﬂe%t UseoWas adfef o o),

wat er (100 nD), and t m xtnre was extracted with ethyl adetata
(200 NR.)" pﬁt@sexwracarh@sam/ashéaé wg 1 hl b6 meng100 dE]Jls‘opambﬂrlsaﬂLfate

over anhydr S d| ulfa The insellitae erial was renoved by
filtratiou, qtuﬁe ?ngﬁ i?pﬁg et ?%%ghg i silica gel (eluete,

et hyl . 5,séat ste: @B@@m@@z,l dyso-and the .ebuatenwas, cenaentgaged undey (¢
reduced pressure. The residue was purified by sil | ca gel col um

chr omat ogr aphy/( €l Tae? Héxané-éthyp Iéce’ﬁat%-’%"é*slw 50)2 t%t giddlt e J
titl 4 9 I 3 0
e e

J = 7,4 H2H2)4. 226(624H84rr);L mz ms (6.5, (3)H, F@ter@mmlm I-77m],5

Producti on., aof et -chloro eet hv-- -(4 -fluerophenyi) -ox0 1,2
- di hydr opyr|g1 2 B@aréo%{y] Eﬁe A m xture of the conpound of Reference

Exanpl e 246 (02504 0,

Reference Example 55
Production of 6-ethyl-5-(4-methoxyphenyl)-1-methyl-3-(1-
methylethoxy)-4-oxo-4,5-dihydro-1H-pyrrolo[3,2-c]pyridine-2-
carboxylic acid

30 By a method similar to that in Reference Example 8, the
title compound (123 mg, 94%) was obtained as a pale-yellow
powder from the compound of Reference Example 54 (141 mg,
0.342 mmol), 8N aqueous sodium hydroxide solution (0.282 mL)
and ethanol (2.8 mlL).

35 'H NMR (300 MHz, DMSO-dg¢) &5:1.02 (3 H, t, J = 7.4 Hz), 1.17 (6
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16,5 mml ), phosphorus cxychlem de (4,62 na" 49,5 mml) and ar..(1)j
(100 md was stirred. with heating under reflux for 20 The m xture.
was ccpcentrated under reduce& pressure, to the residue was added

i ce-wat er, Hndl,t e=pte0li ﬁzﬁat 2d28ol2 ddwas, cdl4 ectledidly f3.182 atd oh, s)

i?,ﬂpﬁﬁi'&.ed AT SR TR CRE ot XﬁNtfﬁe(sébB'me e
-Ms) 5:0, 19{(31H 7t1037.41Hz», u1, 2P, (82.29 (1 H, br s). Hz), 2,20 (2

H g J =74 ), 426 (2 H q J - 7,1 H), 6,46 (I H, s),
7.3-7.49(4m°252lx, ej Reference Exanple 78 ax Production of ethyl

6-ethyl - § (R‘]éffelrlél?i %pﬁﬁla}ﬁble?’sbydr chy-1-
mett 3-'1-4-ex0-4,5-di hydro-1)-pyrxel o] 3, 2-clpyridi pe-2- carboxyl ate

A mixture @frOtdwt@@mpouTndletbﬁ'lRéﬁéieﬁté Exahpd eorter( 3, ) Znigio derk -2 -
mol ), et hyI sarcosi nate hydrochlotide (3.51 22,9 mel),
ddi sopr opyl &%3:1 amne (9.93 oa, 57.0 mmol ) and. ethenol. (37 nL) was

stirred with heagiyng wedebdrefiniixatoto3tist Af tRefeooldnExdmpldel, the
react:: on mxture was added 20% et hanol solutjon (15 pl,). of sodi nm

et hoxi de, and hEmPRLGFe (wadOsErr Fed) ataf oot 1 EMferat Ut & Pt ae s 01l
The reacti onJy XLuEg, Was— éxS((?Qf@f‘éE@t ed. 4@er Feducgad 1pr e%S-Lfrl%orto%nlllne

t he resi due was added wat er e mxture was aci dif
with 2N hyd(r&)(ﬂlﬂ ari é%gdi dmoThe pr@eilpﬁnaselﬁ\@Ial@oMJettIm@wdrate (281

filtration, she successiye n i SO p
ether to gi vgef CLn |mﬂ°g éoﬁb’g ﬁhgxf\yg 9?3 r\é\gg n%gt gjf“?%r\l/\?p V\%eﬁra i fl
NVR (300 Mg, NEMSQ%OQGMHS 1010204 35)H.5 to 9357 (4 Hz)t 1J32 (1347H%) Hz)z 41 (2

218 (2 H g, | =74 1), 3.91(3 M 6 49 ), 7.28:1
s), [0275-i%4 @'R& e‘re7nc4e anpl-e°79°> Pﬁodﬁbt|6n7 f 1e111hy? 6 e?@y—f 155

-(4 -flugrophenyl 7 a&40x0+453 (1(%, 2nd, - 1blbhuerogf hezy) -4, 5 -Q hydro
-1H - pyrrol e[ 3,2 - ‘cipyridi ne -2 -carboxyl ate A mxture of t he
cor pound of[(Réf¥&rence Exanple 78 (180 m,

Reference Example 57
Production of methyl 3-[(3-ethoxy-3-oxopropanoyl) (3~
fluorophenyl)amino]pentanoate
20 By a method similar to that in Reference Example 45, the
title compound (4.41 g, 58%) was obtained as a yellow oil from
the compound of Reference Example 56 (5.00 g, 22.4 mmol), 5%
platinum-activated carbon (1.00 g), acetic acid (25 mL),
ethanol (25 mL), ethyl (chloroformyl)acetate (5.17 mL, 40.9
25 mmol) and THF (46 mL).
'"H NMR (300 MHz, DMSO-de) 5:0.93 (3 H, t, J = 7.4 Hz), 1.11 (3
H, t, J=7.1 Hz), 1.36-1.52 (2 H, m), 2.41-2.48 (2 H, m),
3.08 (2 H, s), 3.60 (3 H, s), 3.97 (2 H, qo J =17.1 Hz), 4.70-
4.89 (1 H, m), 7.06-7.21 (2 H, m), 7.28-7.38 (1 H, m), 7.48-
30 7.60 (1 H, m).
[0254]
Reference Example 58
Production of ethyl 6-ethyl-1-(3-fluorophenyl)-4-hydroxy-2-
oxo-1,2-dihydropyridine-3-carboxylate

35 A mixture of the compound of Reference Example 57 (4.41 g,
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20 0.502 MvO1), cesium carbonate (196 ny, 0,602 rzol), 2,2,2 -
trifluoroethyl trifluorerthenesul fonate0.553 prolp and DM (1,e 7.1")
was stirred at roomterrperatHare for 1 hr. To the m xture was added
wat er (7.01gi-pP, mand)t héopr @th@h@ht%ol'%@'sl@bl G%C&EE@L by -0 ﬂmh ot and

washed successi vel r t.her to

title conpsdfd™{" \éh %51 % |F404 “%@ %I—}I ERE@ :
EMS0 - WD 6ht.. 02Th6 téamtldh-mﬂkthﬂéowasldﬂhd@&tﬁat&d dnge?. ieﬂnted2.21
(2 H qg,- 7.4 3.88 (3 4,26 (2 H tu - 7 , 4,82 ;2 H . s),

7.27-7,45 szeﬁsuﬁf F@z?%f F?%F?eﬁi‘é'ﬁc‘éa %%% %%Y@&&ﬁéﬁl& &t (100
-ethyl -5 x4, '%h@@&%@hﬂﬁ&khrelwa@B%QikacﬁedO%ch3eth92 dcétate (200 mL).
-tr|fluoroethexy) 4,5 -di.hydro -IH -pyrrelo[ 2,2 -C|pyr|d|ne - 35 2

- car boxyl i dhgcrgtract waa NRRDERewbED (heleD engel over
Ex le 79 N d I
anp! e Hqg'ér%s gf’éﬁmgg?nh%até aguealyy oﬁ%%%%”h%¥grr?é% %a$o L UEL984

(0.290 nli) et han was stlrre
reacti on mbxt ufuétwa$1onncéhér al edratbeeras educetht priess urelet o eshtdued
resi due wns added. Fé5 Oand .the m xture

) di_f.i ed th
o aonl o Peaaane TRt B2 DRRLebl et ST B 0 S Y %ﬁﬁm

washed wht f&h%h%rtot;@agh e Eﬂ‘éa%é“ﬁeﬁé’ﬁi@ msi%;( %ﬂae@@bM@ %o
paIeyeIIowsoI|d 1H11|R(30 1.03 (3 H,

.3 Hz), 2.Pe (eluene solutioq 35f3|21)‘L PB7tEy @btasl)neCh ml(%f ml quiSJ

'Exi'n& 31 BBauCr o 61 Bty Ca sy T8 A R Oy L p e

-met nyl - 3mmetlhyl etkiozyk- nhulaydre wd H spyrre)dia[lﬁtm he:altpwg dimger Z:eflux

S S S R i e CE LTI

pot assi um caichemat &i&%@%emasleigréaﬂéé)wﬂﬂﬂ ch;,‘BPFH@&yateS ulf@s en()120 The
pl", .24 0.726 mmol ), and the m xture wae stirred with heeting under

reficx for eFtH@CtTW@S rWageedor izPtiBewas0 e obl) t A 1Y Crisghterer
was added. (? ?fﬁlo%he%%ﬁlbﬁesm%gégm )T}ﬁgslrg‘#]b”l;ee%a‘g%&}%%t% gemoved

acetate (5 extract was wash e

dri ed over kar (fr1)1¢|na¢)1m sadidumhsulkfat éue Thesi psol ibd@ hSmatersalica
was renoved hy filtration he fi t s concentrated und

reduced. pr S5 Lt PRETPESPAGR Wad SolF LFI euL By STET A G eIt 1
chromat ogr aphyyitel uatee t ietibykoaget.atie( . ethanodz90:d9 z-Je1 60 49)1t0
give the title conmpound (120 ri, 544:) as a pale-yellowsolid. r_ 1H

Nhl R (300 WNMBNE;EOOdEHif.DM%O?.dH &:0.98 7<34HHz)‘~ ¢ T77¢6 Hz), 1.22 (3

H, t, J=7.0 Hz), 2.16 (2 H, g, J = 7.4 Hz), 4.22 (2 H, g, J
= 7.0 Hz), 6.00 (1 H, s), 7.07-7.17 (1 H, m), 7.23-7.41 (2 H,
m), 7.50-7.62 (1 H, m), 12.44 (1 H, br s).
25 [0255]
Reference Example 59
Production of ethyl 4-chloro-6-ethyl-1-(3-fluorophenyl)-2-oxo-
1,2-dihydropyridine~3-carboxylate
By a method similar to that in Reference Example 5, the
30 title compound (1.71 g, 76%) was obtained as a yellow oil from
the compound of Reference Example 58 (2.11 g, 6.91 mmol),
phosphorus oxychloride (2.57 mL, 27.6 mmol) and MeCN (42 mL).
'H NMR (300 MHz, DMSO-d¢) 5:1.00 (3 H, t, J = 7.4 Hz), 1.25 (3
H, t, 3 =7.1 Hz), 2.22 (2 H, q, J = 7.4 Hz), 4.26 (2 H, q, J
33 = 7.1 Hz), 6.47 (1L H, s), 7.20-7.27 (L H, m), 7.32-7.45 (2 H,
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H d, j =6.0Hz), 1,31 ;3 H t, J =7.1F.21, 2.19 (2 a, g, =17,4
Hz), 3.85 (3 H s), 4.25 (2 H q, J =7,1 Hz), 4.74(1 a, spt, j =h.0
Hz), 6.55 (H, s), 7.23-7.41 (4 H m. [0278) 35 Reference Eznnple 82
Product i onmof, 6-ethyl.65- (4- | uor ophenyl ) - 1- et hyl - 3- (1-
rethyletho §]ore-4,5-dihydre-lFprrroIo[3,2-oIpyTidine-2-
carboxylic acid"'A m xture of the conpound of Reference Exanple 81
(120 ng, 5RQfé&&n@ﬁDEkamﬁNeaQOeous sodiun1hydroxide solution (0, 240

FL d eth | 4 -lrred at 40c(0 f
reéc??onenlgggPégW€§ 8§n€§ﬁﬁﬂa§e@£%ﬁﬁeg F%d%é%&Fég -RVQWﬁﬁy 1-

resi due wasgadded mater 1(38-01ihldroand- ﬁpﬁrmdtyr@mﬁ@ﬁiéiz&d W th
SN hydrochlori ¢ acid. The precipitate was Jo col I ected by filtration,

and washed asirtilexwatede to give the title conpound. (90.9 ng, 81% as a

LT 0 e ST BSOS LA,
title compound (1.75 g, 93%) was obtalned as a yellow solid
from the compound of Reference Example 59 (1.71 g, 5.28 mmol),

10 ethyl sarcosinate hydrochloride (1.62 g, 10.6 mmol),
triethylamine (8.6 mL), ethanol (34 mL) and 20% ethanol
solution (8.6 mL) of sodium ethoxide.

'H NMR (300 MHz, DMSO—de)'6:1.03 (3 H, t, J=7.4 Hz), 1.30 (3
H, t, J=7.1 Hz), 2.20 (2 H, g, J = 7.4 Hz), 3.75 (3 H, s),

15 4.25 (2 H, q, J=17.1 Hz), 6.45 (1 H, s), 7.08-7.17 (1 H, m),
7.20-7.39 (2 H, m), 7.48-7.62 (1 H, m), 8.65 (1 H, br s).
[0257]

Reference Example 61
Production of ethyl 6-ethyl-5-(3-fluorophenyl)-l1-methyl-4-oxo-

20 3-(2,2,2-trifluoroethoxy)-4,5-dihydro-1H-pyrrolo[3, 2-

clpyridine-2-carboxylate

By a method similar to that in Reference Example 7, the
title compound (240 mg, 89%) was obtained as a yellow solid
from the compound of Reference Example 60 (220 mg, 0.614 mmol),

25 cesium carbonate (240 mg, 0.737 mmol), 2,2,2-trifluoroethyl
trifluoromethanesulfonate (97.4 pL, 0.675 mmol) and DMF (2.2
mL) .

'H NMR (300 MHz, DMSO-dg) &:1.05 (3 H, t, J = 7.4 Hz), 1.29 (3
H, t, J =7.1 Hz), 2.23 (2 H, q, J = 7.4 Hz), 3.88 (3 H, s),

30 4.26 (2 H, g, J =17.1 Hz), 4.82 (2 H, g, J = 9.3 Hz), 6.63 (1
H, s), 7.13-7.20 (1 H, m), 7.26-7.41 (2 H, m), 7.50-7.67 (1 H,
m) .

[0258]
Reference Example 62

35 Production of 6-ethyl-5-(3-fluorophenyl)-l-methyl-4-oxo-3-
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4,63-4.79(1.H m,6.53 (1H, s),7,26-7.40(4H, 12,32 2(5(1 H, hr a).
[0279] Exanple |I. Production. of

6-et hyl -N-1|-(hydroxyacetyljpiperidin-4-y1]-1-

met hy1- 4- ox@-r%éﬁéﬁﬁf-lgp(fg,eﬁgzxy} Tt @lb‘?b@l"%&@(vj)li‘zﬁﬁsﬁmﬂwkﬁro?lﬂ Wy riodicne-

[ 3, 2-c] pyr izejdé%b%k%&EOéé%de [ 0280] A m xture of the
conmpound of Reference Enanple 8 (200 ng, 2.5 0.635 nmoi),
2- (4- anml nopl peri divnal mgthod- exoet haned hyalr oohlRefider(A&Ermgyp e 76,1 the

B-01), HOEt .(171 2. :m 1h.. W5CI D (,243, 1.27 :

triethyl am'ttnléClEL O.C%Onﬁd ézggﬂnﬁﬁbl ?)8 ahd oV, (% ?szn%j ) &}/\é’s@@[%"f Y H|E
room t enperfatour eHeorcohpdays. cEhedreaehicen Faxibuee cnas 2diol tiggd oM34% mmo1 )
wat er, and extracted twice with ethyl acetate. The extracts were

combi ned, WasREFSRIPChSRALER BHATBEI AR, Set FetPvEt - LUUiTm g st idranmid
concentrat ed, wnden reduced pressure.. The residue was purified by

am no silica gel chromatography (aliaaa.: ethyl acetate), and the

obt ai ned soli BMRas3peckyst aPNFedh)f Com.86hyB Heetaté to/gBvezi he2.23 (2

title, co u 9. 79 ite po ) 6(_NMR (300 ,
CVBO- dO 6:“%)’0%9 }% H,%'??Hjﬁl’:/%jggl—g?’),’I?b’?l%pg%d(%l%?" iy, I\ﬁfﬂalgil.g%%r
(2 % rap, €.621 ((l(2HI7I, sq, JYlg—ZIZSZ%)é(a, 37;12) gﬁggzawl.64<)(Téngaa,oag>3, 17, {dl-
H m, 3,64-3,75 (1L M, r . s . in),
4.19-4.35 (+99, M Hrams3 E?L-ﬂl? €1 5= Br4Slp), 5,04 (211, qJ = 9.3
n2), 6.60 (badois), .u.( 7.21-7.32 (2 E, m), 7,43-7,60 (4 H, m,
[0282] Exanple 2 Production of 5-(2,6-dificorophenyl)-6-ethyl-N][1-

( hydr oxvacéfesinpger EdinradeybB- 1- net hyl - 4- oxo-3- (2, 2, 2- u

trifluor dethoudon- dichydng1 15t BYREQY Ok 3o fn 1 PYI | i P 27 GArboxard de
15 methyl-4-oxo-4,5-dihydro-1H-pyrrolo[3, 2-c]pyridine-2-
carboxylate
By a method similar to that in Reference Example 17, the
title compound (223 mg, 94%) was obtained as a yellow solid
from the compound of Reference Example 60 (220 mg, 0.614 mmol)
20 potassium carbonate (170 mg, 1.23 mmol), diethyl sulfate (104
pL, 0.798 mmol) and acetone (4.4 mL).
'H NMR (300 MHz, DMSO-d¢) 5:1.04 (3 H, t, J =7.4 Hz), 1.24 (3
H, t, J=7.0 Hz), 1.31 (3 H, t, J=7.0Hz), 2.21 (2 H, g, J

4

4

= 7.4 Hz), 3.86 (3 H, s), 4.15 (2 H, g, J = 7.0 Hz), 4.26 (2 H,

25 q, J =7.0 Hz), 6.56 (1 H, s), 7.08-7.18 (1 H, m), 7.22-7.40
(2 H, m), 7.50-7.65 (1 H, m).
[0260]
Reference Example 64
Production of 3-ethoxy-6-ethyl-5-(3-fluorophenyl)-1l-methyl-4-
30 oxo-4,5-dihydro-1H-pyrrolo[3,2-c]pyridine-2-carboxylic acid
By a method similar to that in Reference Example 8, the
title compound (160 mg, 77%) was obtained as a white powder
from the compound of Reference Example 63 (223 mg, 0.577 mmol)
8N aqueous sodium hydroxide solution (0.446 mL) and ethanol
35 (4.5 mL).
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[0283] OOH 0 Ma7 .19 ''. [0284] 25by a nethod simlar to that in
Exanple 1, the title conpound (130 ng, 49% was obtained as a. white

powder frorpthe conpound of Reference Exanple 16 (200 rrg mol ), 2-(4-
am nopi pem di N¥&- 9580 Zﬂ%&oe@bﬂﬁéﬁrfk h?dﬁ@@ﬁl 6Bi de ’(iLO@ 7yl 0,888, 1.21 (3

| 96.-7 _ 0 8 )
[?:Tgt )hV| |c_)Krg%;e(t('OJlgg’rgnloLIﬂlfz‘? grrg ) an%i IIEI@F 40%“{))’, %I\E ?{300'S !
WzEWO%&SQ%Q3H%7WN#@54@&%ﬂ@mw%?%?m%L
2 H 2_H .q,.37.4 H,
ﬁn), 3. gl)z :«',%7%?[(‘(1713‘1!g A?,HB @é (HZ 556 ggﬁwﬁl? (Qﬁ‘én& H, s)
4.19-4, Hs 4,53 601 H, t, J - 5.5 H), 5 01(2,,0 = 9.3 132)6.73 (I H

s), 7,32-7.44H m.d, J -7. 60773 m. Examp 15 Prods of
3- et hoxy- GR@then@-eyIE?(aTPl?Wi 4- 0x0- 5- phenyl - 2- car boxani de

Production of ethyl 6-ethyl-5-(3-fluorophenyl)-l-methyl-3-(1-
methylethoxy)-4-oxo-4,5~dihydro-1H-pyrrolo[3,2~c]pyridine-2-
carboxylate

10 By a method similar to that in Reference Example 19, the
title compound (195 mg, 79%) was obtained as a pale-yellow
solid from the compound of Reference Example 60 (220 mg, 0.614
mmol), potassium carbonate (170 mg, 1.23 mmol), diisopropyl
sulfate (132 pL, 0.798 mmol), acetone (4.4 mL).

15 'H NMR (300 MHz, DMSO-de) 5:1.04 (3 H, t, J = 7.4 Hz), 1.18 (6
H, d, J = 6.0 Hz), 1.31 (3 H, t, J=7.1Hz), 2.21 (2 H, q, J
= 7.4 Hz), 3.86 (3 H, s), 4.25 (2 H, q, J = 7.1 Hz), 4.65-4.84
(1 H, m), 6.55 (1 H, s), 7.07-7.20 (1 H, m), 7.22-7.40 (2 H,
m), 7.49-7.66 (1 H, m).

20 [0262]

Reference Example 66

Production of 6~ethyl-5-(3-fluorophenyl)-1l-methyl-3-(1-
methylethoxy)-4-oxo~-4, 5-dihydro-1H-pyrrolo[3,2-c]pyridine-2-
carboxylic acid

25 By a method similar to that in Reference Example 8, the
title compound (163 mg, 90%) was obtained as a white powder
from the compound of Reference Example 65 (195 mg, 0.487 mmol),
8N aqueous sodium hydroxide solution (0.390 mL) and ethanol
(3.9 mL).

30 'H NMR (300 MHz, DMSO-d¢) 8:1.04 (3 H, t, J = 7.4 Hz), 1.17 (6
H, d, J = 6.2 Hz), 2.21 (2 H, g, J =7.4 Hz), 3.86 (3 H, s),
4.63-4.80 (1 H, m), 6.54 (1 H, s), 7.07-7.17 (1 H, m), 7.22-
7.39 (2 H, m), 7.50-7.63 (1 H, m), 12.33 (1 H, br s).

[0263]

35 Reference Example 67
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1- (hydr oxyacetyl ) pi pri di ni hydro- 1H - pyrrolo[ 8, 2- conmpound. of
Ref erence Exorable 10
-oxcetitono.l. 25 0,406 pECSt (60,5 - mol |, triethylam ne;0.140

M6, 1. 01 /Rr)aamd(czoa O, } £ AL NVRE 3000 MHzG-GM 190/ 105 615 0T By etn B ~
7.4 H), 1. 25&% o) = 7.0 132), 1,32-1.56(2R m, 1.84-1.96(2E ,m,
2. 19(2H q.° OZEM})"' 5, 81 2,95(1

To a solution of diethyl malonate (10.0 g, 62.43 mmol) in
THF (50 mL) was added sodium hydride (oil about 60%; 2.50 g,

5 62.43 mmol) under ice-cooling, and the mixture was stirred for
30 min. To this mixture was added a solution of diketene (2.62
g, 31.22 mmol) in THF (15 mL) under ice-cooling, and the
mixture was stirred at 0°C for 1 hr, and then at room
temperature for 3 days. The reaction mixture was acidified

10 with 1 N hydrochloric acid (70 mL) under ice-cooling, and
extracted three times with ethyl acetate. The extracts were
combined, washed with brine, dried over magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluate, hexane:ethyl

15 acetate=1:1) to give the title compound (1.79 g, 29%) as a
pale-yellow solid.

'H NMR (300 MHz, DMSO-d¢) 8:1.27 (3 H, t, J = 7.1 Hz), 2.23 (3
H, s), 4.26 (2 H, q, J =7.1 Hz), 6.20 (1 H, s), 12.80-13.40
(1 H, br).
20 [0264)
Reference Example 68
Production of ethyl 4-chloro-6-methyl-2-oxo-2H-pyran-3-
carboxylate
A mixture of the compound of Reference Example 67 (1.65 g,

25 8.33 mmol), N,N-diisopropylethylamine (1.08 g,8.33 mmol) and
phosphorus oxychloride (6.20 g, 40.4 mmol) was stirred at 110°C
for 1 hr. The reaction mixture was allowed to cool, and
concentrated under reduced pressure. The residue was added to
ice water, and the precipitate was collected by filtration,

30 and washed with water. The obtained solid was purified by
silica gel column chromatography (eluate, hexane:ethyl
acetate=1:1) to give the title compound (1.20 g, 67%) as an
orange solid.

'H NMR (300 MHz, DMSO-dg¢) &:1.27 (3 H, t, J = 7.1 Hz), 2.28 (3

35 H, d, J=0.9 Hz), 4.30 (2 H, g, J =7.1 Hz), 6.64 (1L H, 4, J
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42-9-576311

[0265]

,05-3,19(1H, 5 m

,3.59-3.74 (1H, m

5. 4Hz)

4.18-4,28 (1H ),
6.54.(1 H,s),
m,7.68(1 H d,J - 7.7 H).

Reference Example 69

Production of ethyl 4-

,3.91(3H. s),

methyl-2-oxo-2H-pyran-3-carboxylate

4.33(211,q,J -
7.20-7.29

A solution of the compound of Reference Example 68

4,62 mmol

), ethyl sarcosinate hydrochloride

mmol) and triethylamine

was stirred at room temperature for 16 hr.

(1.03 g,

10.16 mmol)

(0.85 g,
in THF

The reaction

[ (2-ethoxy-2-oxoethyl) (methyl)amino]-6-

(1.0 g,

5.54
(20 mL)

mixture was diluted with saturated aqueous sodium hydrogen

carbonate

extracts were combined, washed with brine,

, and extracted twice with ethyl acetate.

magnesium sulfate,

give the title compound (1.34 g, 98%) as a dark red oil.

'H NMR (300 MHz, DMSO-dg) 8:1.20-1.25 (6 H, m), 2.14 (3 H, s),
2.97 (3 H, s), 4.07-4.19 (4 H, m), 4.27 (2 H, s), 6.17 (1 H, d,
J = 0.9 Hz).

[0266]

The

dried over

and concentrated under reduced pressure to

Reference Example 70

Production of ethyl 3-hydroxy-1, 6-dimethyl-4-oxo-1,4-

dihydropyrano (4, 3-b]lpyrrole-2-carboxylate

To a solution of the compound of Reference Example 69

(1.34 g,

solution

mixture was stirred at room temperature for 30 min.

4.51 mmol)

(1.50 g,

in ethancl (10 mlL) was added 20% ethanol
4.51 mmol) of sodium ethoxide, and the
The

reaction mixture was acidified with 1 N hydrochloric acid (5

mL), diluted with water

temperature for 30 min.

filtration,

washed with water,

(15 mL),

and stirred at room

The precipitate was collected by

pressure to give the title compound

powder.

' NMR (300 MHz,

sy, 3.75

9.24 (1 H,

[0267]

(3 H,

s).

S)y

DMSO-dg)

4.30

5:1.31
(2 H, q,

133

(3 H, t, J =7.1 Hz),
7.1 Hz),

J

(0.91 g,

80%)

6.70

and dried under reduced

as a beige

(1 H,

2.24 (3 H,

S »



[0288] .20 Eaanple 4 Production of

6- et hyl - M [ 1- (hydr oxyaretyl ) pi peri di n-4-y1]-1-

met hy1- 3-t hylet hoxy) - 4- ox0- 5- phenyl - 4, 5- di hydr o- 18

pyr r ol o[ 3, Redjepyenddi Raappodar Boxam de [0289] N .. - ---- NH M

Et' N hZWOduct&OFIE% gthggﬁ g t ritp d that & I%Xal nple 1.

the title conpoun ai nec ae a v(hl’te powder from

t he conpourtdrl(fflulaebeltﬁbﬁg Exanpﬁehﬂﬂﬁﬁpfﬁarﬁmm,m%ﬂ%yﬂﬂdl)e Z—Q’f’arboxylate
am hopi peridin -1 -vyj -2 -o0zbet henol % rochl or| de (62.9 , 0.323

mol ), HRt. (5476 ﬁgme6h2645§7591%|ﬁ6a§° £ EA@A“H&? pld) the

triethyl @mt'lQl@ocHﬁ%omad Q9§@7m31m!329 Pn\ﬁ'af obﬁallYFec( T d B 1id
1: 4MSC- O 61. 01. H rReL 1 Hz), 1,26-1,56 (2 H,

n), 1,34-1.59Pn( zhe, cqynpozms Qflseterencq Ersampbe 4 24850 31B7- 30,3187@133 ).
Ho 7). 5 31H2)p4 980 (2, SPkso{&)! b5 1Thg (3-82 £7- 38.(3 H45,[02911,

Exanpl e 5
H, d, §=0.9 Hz), 3.81 (3 H, s), 4.26 (2 H, q, J=7.1 Hz),

4.82 (2 H, g, J = 9.1 Hz), 6.82 (1 H, d, J =0.9 Hz).
10 [0268]
Reference Example 72
Production of ethyl l,6—dimethyl—5—(4—methylphenyl)—4—oxo—3—
(2,2,2-trifluoroethoxy) -4, 5-dihydro-1H~pyrrolo[3,2-c]pyridine-
2-carboxylate
15 A suspension of the compound of Reference Example 71 (50
mg, 0.15 mmol) and p-toluidine (322 mg, 3.00 mmol) in acetic
acid (1 mL) was heated under microwave irradiation at 180°C for
1 hr. The reaction mixture was diluted with 1 N hydrochloric
acid (10 mL), and the precipitate was collected by filtration.
20 The obtained solid was purified by silica gel column
chromatography {(eluate, hexane:ethyl acetate=2:1) to give the
title compound (20 mg, 32%) as a pale-brown solid.
'H NMR (300 MHz, DMSO-dg) 5:1.29 (3 H, t, J = 7.1 Hz), 1.95 (3
H, s), 2.38 (3 H, s), 3.84 (3 H, s5), 4.26 (2 H, q, J=7.1 Hz),
25 4.82 (2 H, q, J=9.3 Hz), 6.69 (1 H, s), 7.13 (2 H, d, J =
8.1 Hz), 7.32 (2 H, d, J = 8.1 Hz).
[0269]
Reference Example 73
Production of 1,6-dimethyl-5-(4-methylphenyl)-4-oxo-3-(2,2,2-
30 trifluorocethoxy)-4,5-dihydro-1H-pyrrolo[3,2-clpyridine-2-
carboxylic acid
By a method similar to that in Reference Example 8, the
title compound (23 mg, 53%) was obtained as a pale-beige
powder from the compound of Reference Example 72 (45 mg, 0.11

35 mmol).
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Production of 6 -ethyl -5 -(4 -fluorophenyi) -N
(hydroxyacetyl)piparidin -4 -yl] -1 -methyl -4 -oxo -3 -(2,2,2 -
trifluoroethox -dihydro -1H -pyrrolo[3,2- zo carhozebade

[02921 0O Et ™ Nféézéé?o MHz, " DNEO2fetefhigd %4i il Br st Rasdi i3 Blanpl e 3,83
the title comounrd, (1220mp ﬁGO/Ql wgs—obt aiped as, 696 @lgesqomdﬁr jr(ojnH
the conmpotd of Ref erence Exanpl €' 27 (120 ng, 0,291 mmol

yl) -2 -ofbethandl- 4hydr ochil 8¢i dé 680 nﬁrg=8043il?9 ATTECR )60-HCZBt8C( 50 H,
no, 0, 437 rggal) WBOD (83.7 nme, 0,437 mmol ), triethylam na (0.121
tPL, 0.873 nmmol) and DMF (2,4 nl), xo 1H NVR (300 MHz, DMSO- d6)
6:1..03 53[@27@] J - 7 4 th, 1.50 12 H. ra), 1,52-1 95H, m, 2,21 ;2

H- 7.4 H) g) 3,02-3,15 (1 H nj, 3,62-3.75 (1 F
m, H 5), % Qchs 5@ le47 1-4.33 1i:, J5.4 ku)l(s 04 iﬁ)H, th

J9,3 Hz.), &6t ildn o, meth3®- (289-64 [ h-Muo ol 2-
Exanpl e 23 Pr odthl(((::t |lof11 of met 20x3?/ 69et hyghS (lilofollf}ger e%n@r{[;/l 1- 5

r nydr oxyac&AS5S peri di n- 4 yI i -1-meth71-4-oxo-4, 5-di hydr o- 114-
pyrrol 013, 2-o] py&l di;gew2.e8EbR0aM, 96308980 P Flle (10.0 g, 76.8 mmo1), 4-

10 fluoroaniline (7.36 mL, 76.8 mmol), p-toluenesulfonic acid
monohydrate (730 mg, 3.84 mmol), cyclohexane (40 mL) and
toluene (10 mL) was stirred with heating under reflux for 15
hr. The mixture was concentrated under reduced pressure, the
insoluble material was removed by filtration, and the filtrate

15 was concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluate,
hexane:ethyl acetate=99:1—92:8) to give the title compound
(11.4 g, 67%) as a yellow oil.

'H NMR (300 MHz, DMSO-d¢) &:0.92 (3 H, t, J = 7.5 Hz), 2.27 (2

20 H, q, J = 7.4 Hz), 3.58 (3 H, s), 4.70 (1 H, s), 7.14-7.31 (4
H, m), 10.12 (1 H, s).

[0271]
Reference Example 75
Production of methyl 3-[(4-fluorophenyl)amino]pentanocate

25 A mixture of the compound of Reference Example 74 (11.2 g,
50.2 mmeol), 5% platinum-activated carbon (2.24 g), acetic acid
(56 mL) and ethanol (56 mlL) was stirred under a hydrogen
atmosphere at room temperature for 7 hr. The insoluble
material was removed by filtration, and the filtrate was

30 concentrated under reduced pressure. To the residue was added
saturated aqueous sodium hydrogen carbonate solution (100 mL),
and the mixture was extracted with ethyl acetate (200 mL). The
extract was washed with brine (100 mL), and dried over
anhydrous sodium sulfate. The insoluble material was removed

35 by filtration, the filtrate was concentrated under reduced
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, 05 e, \ """ Me By a nethod simlar to that 15. Exanple 1, the title
conpound (1:19 ng, 72% was obtained as a white powder fromthe

oonpounh of Reference Exanple 29 (119 ng, 0.332 mmmol), an1nop|per|d|n
-1 -y1) - 2pr@fé@?ﬁanépdhffﬁﬁoéﬁFb?lPﬁeWi‘$7P16r#1@le® BO& inrisla) geHeatolumn

4
2871§8ngrrt 04%316 YRR (2H%xa9? %W?%% 332 _a%rt?sg? 48)
6:1,02 (3 Hive, tllle—tltlel-@PmPQuaﬁ 3.-Hy ¢, 98%) ha(mtgﬁlery@zsmggauazg
2. 9 ,

w5 50.5. 5478 Loy 9@%% qﬁ 5705733 st 4 1o ooy PP
4.17-4.29 (15M, (®) H,4n33 22 4H. HJH d% ]J?HE)G 54. 217( nzbi,[tgzgs%—%.%s (4 H,

, . 7.27-7.39 . WO, 7. ,
Bcanpl e 7 Boddcerolof: 6. efrhm“9=s il i Soroptenydfis ™ 6-84-6.95
(hydroxyadgbyk), g)i.pe r i din-4- yi | -1-nmet hyl-3- (1 rret hyl et

hoxy) -A - cxo0- 4, 5 dahydro-1Hpyr rolo [ 3,2-c ] pyr i dine-2 -ca
r boxani de [[62983

Reference Example 76

10 Production of ethyl 6-ethyl-1-(4-fluorophenyl)-4-hydroxy-2-
oxo-1,2-dihydropyridine~-3-carboxylate

A mixture of the compound of Reference Example 75 (7.70 g,

34.2 mmol), ethyl (chloroformyl)acetate (6.50 mL, 51.3 mmol)
and THF (77 mL) was stirred at room temperature for 12 hr. To

15 the reaction mixture was added saturated aqueous sodium
hydrogen carbonate solution (100 mL), and the mixture was
extracted with ethyl acetate (200 mL). The extract was washed
with brine (100 mL), and dried over anhydrous sodium sulfate.
The insoluble material was removed by filtration, and the

20 filtrate was concentrated under reduced pressure. To the
residue were added ethanol (232 mL) and 20% ethanol solution
(17.5 mL, 51.3 mmol) of sodium ethoxide, and the mixture was
stirred at 70°C for 24 hr. The reaction mixture was
concentrated under reduced pressure, to the residue was added

25 1N hydrochloric acid (100 mL), and the mixture was extracted
with ethyl acetate (200 mL). The extract was washed with brine
(100 mL), and dried over anhydrous sodium sulfate. The
insoluble material was removed by filtration, the filtrate was
concentrated under reduced pressure, and the residue was

30 purified by silica gel column chromatography (eluate,
hexane:ethyl acetate=98:2—70:30). To a toluene solution (210
mL) of the obtained yellow o0il was added 2,3-dichloro-5, 6-
dicyano-1,4-benzoquinone (8.54 g, 37.6 mmol), and the mixture
was stirred with heating under reflux for 1 hr. To the

35 reaction mixture was added water (100 mL), and the mixture was
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H, d, 6, 2Hz), 1. 28-1,55(2H, m, 1. 94- 1, 97( 2H, Tt) 2.19(2H,q,J
=.4Hz),2,77-2.91(1H, m 3.03-3. 19(1H, h) Exanple 8 Product ion o N

[1- (1).ydror/a cetyl) prddi n- 4 -vyi ] - 1,6dinmnt h- (4
-nethyIpJ)pmykaﬁted woxb eBhyl2a@et2ate (4(( mdroetﬁbgy¢xtracs wdis washed

hydro - r ne. - r hox d @8 3011 h
Draml e 8 BeahbeiRen TalR By PV ihg" Jied o ARG, S, Naace
- 1,6 dingne hnsb&ubmetﬁateﬂiany&aé rého&éd)b§3ﬂlﬂhﬁéﬁlod the flltrate

rifluoroethoxy) - 4,5 -di Kdro - 1 Hpyrrolo {3,2 -c] ¥{|d|ne -
_ca rboxantdé %FS6ed ADKPEE dém%n°5$’lbl% IRl 0l 4HoI9E YHoe t (49.5

8E732 ﬁﬁg|%gglﬁt8y§g9?ﬁgg =2, 0y, Qn§6@h@“@dﬂatetﬁé§rBdﬁE@dE%dﬂ%&uﬁde%

reduced pressure. The residue was purified by silica gel
column chromatography (eluate, hexane:ethyl acetate=85:5—
50:50) to give the title compound (5.04 g, 48%) as a yellow
(o) 1 A

10 *H NMR (300 MHz, DMSO-dg¢) 5:0.97 (3 H, t, J = 7.4 Hz), 1.22 (3
H, t, J =7.1 Hz), 2.14 (2 H, q, J = 7.4 Hz), 4.22 (2 H, q, J
= 7.1 Hz), 6.01 (1 H, s), 7.25-7.42 (4 H, m), 12.43 (1 H, s).
[0273]
Reference Example 77

15 Production of ethyl 4-chloro-6-ethyl-1-(4-fluorophenyl)-2-oxo-
1,2-dihydropyridine-3-carboxylate

A mixture of the compound of Reference Example 76 (5.04 g,

16.5 mmol), phosphorus oxychloride (4.62 mL, 49.5 mmol) and
MeCN (100 mL) was stirred with heating under reflux for 1 hr.

20 The mixture was concentrated under reduced pressure, to the
residue was added ice-water, and the precipitated solid was
collected by filtration, and washed with water and diisopropyl
ether to give the title compound (4.36 g, 82%) as a yellow
powder.

25 'H NMR (300 MHz, DMSO-de) 5:0.99 (3 H, t, J = 7.4 Hz), 1.25 (3
H, t, J=7.1 Hz), 2.20 (2 H, g, J = 7.4 Hz), 4.26 (2 H, q, J
= 7.1 Hz), 6.46 (1 H, s), 7.34-7.48 (4 H, m).
[0274]
Reference Example 78

30 Production of ethyl 6-ethyl-5-(4-fluorophenyl)-3-hydroxy-1-
methyl-4-oxo-4,5-dihydro~1H-pyrrolo[3,2-c]pyridine-2-
carboxylate

A mixture of the compound of Reference Example 77 (3.70 g,

11.4 mmol), ethyl sarcosinate hydrochloride (3.51 g, 22.9

35 mmol), diisopropylethylamine (9.93 mL, 57.0 mmol) and ethanol
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IH NVR (300 Mfi2s DMBO-dO 0:1 02 (3 H t, J =7.4 H), 1,21 (6 n m,

3.61-3.74 (1. H m, 3.92 (3 H s), 3.96-4.16 (3 H, 4,21-4.33 (1 H,

m), 4.51 (1 (-1, t,- 5.3 H2), 4.92-5,05 (1. H n), 6,55 (1 H,
s),.27-7.38R7 ML) Was5stirked Wizhoheasing QHiae NeMyYx 'L ' D l%rNt @fter
0302 t t

E:orrpoLnd (lcfor%ngg?lﬁ%% \t/%glg %E?ﬁ%géa I(Rl;zgﬁ‘ﬁge cry&gg)% %Oromr{t %i

conpound odeQefteroenndQSEmar)rpbé #34(20 aghoid51 md)lﬁhe Zhﬂlx]td;sii\é::;Swa33I_|
300MHz, 20 .80- , . :

g) 2.83 (CI\I% rt")e jf ?08 I‘§=I?5“ e§a6g}?| %3 %iﬁz)reaﬁé@n( FHXtgrey was

- 10. 2 Hz) ,cch@htz3dd ﬁhdeﬂ' 08428 f)igé'bsme 4t@6tl'(é|-"fe§hduje walg zQ:lded

Hz), 4,49 (1H, t, J - 5.4 Hz.), 5.05 10 (2H q,J
s), 7.12 (2*lﬁftedC ($Or L) 8, anfy fhe7mazguryg wasg, ?iClCFrlzJ;led] wt}(l?rlﬂ d J -

7.5 Hz). | Pr t

6 ot hyd. N[ 1 CRyarSaTRcaCy pi por | B FCA 37159 3% collected by Siltration,
net hyl - 4- OXUKB%ﬁzhEdZSMCcébaéveéthxvh-ﬁatér and diisopropyl ether to

o oyr ] e hRRe o RrdoNa” 93765 PY] 048] %472 ye110w powder.
10 'H NMR (300 MHz, DMSO-dg) $:1.02 (3 H, t, J = 7.4 Hz), 1.32 (3
H, t, J=7.1Hz), 2.18 (2 H, g, J = 7.4 Hz), 3.81 (3 H, s),
4.31 (2 H, q0 J =7.1 Hz), 6.49 (1 H, s), 7.28-7.40 (4 H, m),

8.87 (1 H, br s).
[0275]
15 Reference Example 79
Production of ethyl 6-ethyl-5-(4-fluorophenyl)-l-methyl-4-oxo-
3-(2,2,2-trifluoroethoxy)-4,5-dihydro-1H-pyrrolo[3, 2-
clpyridine-2-carboxylate
A mixture of the compound of Reference Example 78 (180 mg,
20 0.502 mmol), cesium carbonate (196 mg, 0.602 mmol), 2,2,2-
trifluorocethyl trifluoromethanesulfonate (79.7pL, 0.553 mmol)
and DMF (1.8 mL) was stirred at room temperature for 1 hr. To
the mixture was added water (7.0 mL), and the precipitate was
collected by filtration, and washed successively with water
25 and diisopropyl ether to give the title compound (146 mg, 66%)
as a yellow powder.
'H NMR (300 MHz, DMSO-d¢) 5:1.03 (3 H, t, J = 7.4 Hz), 1.29 (3
H, t, J=7.1Hz), 2.21 (2 H, g, J=7.4 Hz), 3.88 (3 H, s),
4.26 (2 H, q, J=17.1Hz), 4.82 (2 H, q, J = 9.3 Hz), 6.62 (1
30 H, s), 7.27-7.45 (4 H, m).
[0276]
Reference Example 80
Production of 6-ethyl-5-(4-fluorophenyl)-1-methyl-4-oxo-3-
(2,2,2-trifluoroethoxy) -4, 5-dihydro-1H-pyrrolo[3,2-c]pyridine-

35 2-carboxylic acid
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10304] 0, OH [0305] By a nethod simlar to that in Exanple

1, the title conpound (110 ng, 73% was obtained as a white powder
fromthe conpound of Reference Exanple 390.2490l) 2-(4-

ami nopi per | di n- I yEXODUIEx Gét hdfio TORYAEBENPbr RIESTHBCS gl @999 (145 mg,

1), HOBS {5D. , | 6 | #4188 hyh e
Eg,mioézuL, 0,1(7% n?f“r%?)’ e (gggerzn&?.h%swﬁo’(%oo %\flbﬂlzﬁ c’.(%.e‘%?@%‘“
51,03 (37, Fdr)ethand2-(2L52m(2 Hasnpritrea-at950°Q fdr T1t),. 27200 -

AN SEINENN DR O TR e o R
J = 9..25HAhe G;e65dub Mas? adiBed, (3tHr MB) 0 ML916a3d Hehe mixture was
GV Al B e NS ) i soseate vas
collected by filtration, and washed with water to give the
title compound (120 mg, 88%) as a pale-yellow solid.
'H NMR (300 MHz, DMSO-d¢) :1.03 (3 H, t, J = 7.3 Hz), 2.21 (2
10 H, q, J = 7.3 Hz), 3.87 (3 H, s), 4.80 (2 H, q, J = 9.3 Hz),
6.59 (1 H, s), 7.29-7.41 (4 H, m), 12.74 (1 H, br s).
[0277]
Reference Example 81
Production of ethyl 6-ethyl-5-(4-fluorophenyl)-l-methyl-3-(1-
15 methylethoxy)-4-oxo-4, 5-dihydro~-1H-pyrrolo[3,2-c]lpyridine-2-
carboxylate
To a solution of the compound of Reference Example 78
(200 mg, 0.558 mmol) in acetone (4.0 mL) were added potassium
carbonate (154 mg, 1.12 mmol) and diisopropyl sulfate (120 nL,
20 0.726 mmol), and the mixture was stirred with heating under
reflux for 7 hr. The reaction mixture was cool to 0°C, water
(20 mL) was added thereto, and the mixture was extracted with
ethyl acetate (50 mL). The extract was washed with brine (20
mL), and dried over anhydrous sodium sulfate. The insoluble
25 material was removed by filtration, the filtrate was
concentrated under reduced pressure, and the residue was
purified by silica gel column chromatography (eluate, ethyl
acetate:ethanol=90:10—60:40) to give the title compound (120
mg, 54%) as a pale-yellow solid.
30 'H NMR (300 MHz, DMSO-de) &:1.03 (3 H, t, J = 7.4 Hz), 1.17 (6
H, d, J = 6.0 Hz), 1.31 (3 H, t, J=7.1Hz), 2.19 (2 H, q, J
= 7.4 Hz), 3.85 (3 H, s), 4.25 (2 H, q, J = 7.1 Hz), 4.74 (1 H,
spt, J = 6.0 Hz), 6.55 (1 H, s), 7.28-7.41 (4 H, m).
[0278]

35 Reference Example 82
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By a nethod simi.ar to that in Exanple 1, the title conpound (94.8
ng,) was obtained as a. mhite powd t he conpound of Reference Exanple

41 (101 ng,_0.247 mol) 4- endnop|Eer|dln I-Yl) 2- oxpet hanol

hydr ochl or i J3u5Hg.°m0 OfQ espoRh ey b‘%‘?llleﬁﬁiﬂ'ﬁ V\'BCD

71.0 : riethyl 102_

Ez 0 mrrg).qn%RHy( SRR téEI)O%té’ Még%gﬁy&go_% Br=x {ﬁlf‘ o5 %Pﬁﬁl ey

= 7,1 Hz), RIPIEXYIET @26, n), 1.84-1.95 2 19 (2 H J - 7,42.80-2.95
1i3.08-3,19 6 72 3
M a, 16.4, 08 (12Ge e an g fomdyt Tt 52a8plde Aoy i {146 n,
5.4 FE),E,Bﬂ-KGDImmdi J8N &qﬁeﬂﬁk s%dﬁﬁﬁthHrbﬁlﬁe Jortutid2 H. EMO mL)
J8.3 [D309] Exanpl e 11 Production of

6- et hyl - N- [B1d Sy @y deé-ty Ffpi pef. sdiaradya-40°C for 10 hr. The

et hyl 3- ( Irdmtthdret 0 yi c
5-di hydro-1 Hpyrrol of %%)rgfw%émcgnE%H?gg?néﬁeu%@é‘f ﬁ’é&luced pressure, to

Me | Et'--thfeapdidue was added water (5.0 mL), and the mixture was
acidified with 5N hydrochloric acid. The precipitate was
10 collected by filtration, and washed with water to give the
title compound (90.9 mg, 81%) as a pale-yellow solid.
'H NMR (300 MHz, DMSO-dg¢) 8:1.02 (3 H, t, J = 7.4 Hz), 1.17 (6
H, d, J = 6.0 Hz), 2.19 (2 H, q, J = 7.4 Hz), 3.85 (3 H, s),
4.63-4.79 (1 H, m), 6.53 (1 H, s), 7.26-7.40 (4 H, m), 12.32
15 (1 H, br s).
[0279]
Example 1
Production of 6-ethyl-N-[1-(hydroxyacetyl)piperidin-4-yl]-1-
methyl—4—oxo—5—phenyl—3—(2,2,2—trifluoroethoxy)—4,5—dihydro—
20 1lH-pyrrolo|[3,2-c]pyridine-2-carboxamide
[0280]

g

e
[0281]

A mixture of the compound of Reference Example 8 (200 mg,
25 0.635 mmol), 2-(4-aminopiperidin-1-yl)-2-oxoethanol
hydrochloride (148 mg, 0.761 mmol), HOBt (171 mg, 1.27 mmol),
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1 [ CF3 103111 By a nmethod sinmilar to that in Exanple I. the
title conpound (126 ng, 78% was obtained as a white powder fromthe
coabbund of Eeference Exorable 43 (122 ng, 0.283 nrabl),

am nopi per |W($iclﬁ) (243ymy, - 2. 2%zm@lhanbti¢?§lmb’t¢ﬂnﬂiHb3(537.115ur’rq”,-501. tipl)

mol GO 0 4 4

tri e% hyl em ne %B’[%l f’&ﬁ?)o é%ﬁ%%%j ?@E%p%%% r@;&l(ﬁ\& (G?G'(f'
N: a2, CIVBCIds: Ie@&t@BnHmlkﬂsré BattdlldtéH_WﬁtH4waterJ an2 H&mracted
1.27-1.56 H, aj , 2.76-2,94 U.

m, 3.02- 8tf§@?l Y’ltg S%hﬁ?gcﬂaw Jm)Th‘~=3 eﬁrécéé °1§ eomﬁlned washed

4,20-4.34 (LitH wAkerdand B%lﬁé; dridd-owed ddiud BA-2t@4 GhdH s), H,
d, J8.2 Hz.), 7.65 , 8.2 H2), [03121 Exanple 12 Production of

6- et hyl N-CPIICBPﬁ)?fégéﬁyéééﬁijl }9@‘9@?@@1@9531!—1189 (He- weshexgphebybprified
R R
,.. "1/4 'and the obtained solid was recrystallized from ethyl acetate
to give the title compound (39.2 mg, 47%) as a white powder.
10 'H NMR (300 MHz, DMSO-de) &:1.02 (3 H, t, J = 7.4 Hz), 1.27-
1.50 (2 H, m), 1.81-1.96 (2 H, m), 2.21 (2 H, q, J = 7.4 Hz),
2.77-2.87 (1 H, m), 3.02-3.17 (1 H, m), 3.64-3.75 (1 H, m),
3.88 (3 H, s), 3.97-4.16 (3 H, m), 4.19-4.35 (1 H, m), 4.53 (1
H, t, J =5.4 Hz), 5.04 (2 H, g, J= 9.3 Hz), 6.60 (1 H, s),
15 7.21-7.32 (2 H, m), 7.43-7.60 (4 H, m).
[0282]
Example 2
Production of 5-(2, 6-difluorophenyl)-6-ethyl-N-[1-
(hydroxyacetyl)piperidin-4-yl]-1-methyl-4-oxo-3-(2,2,2-
20 trifluoroethoxy)-4,5-dihydro-1H-pyrrolo[3,2-c]pyridine-2-
carboxamide

[0283]

[0284]
25 By a method similar to that in Example 1, the title
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(M, .... 13y a method simlar to that in. Exanple |I. the
tltle conpound (1a6 g a2% was obtained as a. white powder fromthe
S cenpoune of Referencc. Exanple 51(171 ny, 0. 403 nmol ),
am nopl per iCdiIT@OIunsdl) 1200oxget A&ht 1wahydpozhiiet | ate (DAL ey PB4 from the

(EPL), O LT 0 005,10, O MECRLIC, 0,0 008 MU o, o- -
VHz, DM O d@hfinbpQ2e3ti din?13yHz ) 2-bsodt DA @H, idir I8, B6 (@9 Mg, 0.558
2,23 (24 ﬁ%di), HOE%) 962773g? 81698 mmol), WSCD (134 mg, 0.698 mmol),
5 triethylamine (0.193 mL, 1.40 mmol) and DMF (4.0 mL).
'H NMR (300 MHz, DMSO-d¢) 5:1.05 (3 H, t, J = 7.4 Hz), 1.22-
1.51 (2 H, m), 1.80-1.%96 (2 H, m), 2.27 (2 H, g, J = 7.4 Hz),
2.75-2.93 (1 H, m), 3.02-3.19 (1 H, m), 3.62-3.77 (1 H, m),
3.88 (3 H, s), 3.96-4.17 (3 H, m), 4.19-4.34 (1 H, m), 4.53 (1
10 H, t, J = 5.5 Hz), 5.01 (2 H, g, J = 9.3 Hz), 6.73 (1 H, s),
7.32-7.44 (2 H, m), 7.57 (L H, d, J = 7.6 Hz), 7.60-7.73 (1 H,
m) .
[0285]
Example 3 _
15 Production of 3-ethoxy-6-ethyl-N-[1- (hydroxyacetyl)piperidin-
4-yl]-1-methyl-4-oxo-5-phenyl-4, 5-dihydro-1H-pyrrolo[3, 2~

clpyridine-2-carboxamide

[0286]
o OH
\/\ /
N

S

A/

-

7
20 [0287]

By a method similar to that in Example 1, the title
compound (123 mg, 76%) was obtained as a white powder from the
compound of Reference Example 18 (115 mg, 0.338 mmol), 2-(4-
aminopiperidin-1-yl)-2-oxoethanol hydrochloride (79.0 mg,

25 0.406 mmol), HOBt (68.5 mg, 0.507 mmol), WSCD (97.2 mg, 0.507
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H 3,01-3.17 (1H. n), 3,60-3:76 (1(-3, ) 3,82(3H, s), 3.87
H's), 3,95-4,16 (3N,m), 4.20-,36(1 nl,4,53111*.t, -5.4Hz:),5, 05

mmol), triethylamine (0.140 mL, 1.01 mmol) and DMF (2.3 mlL) .
'H NMR (300 MHz, DMSO-dg¢) 8:1.01 (3 H, t, J = 7.4 Hz), 1.25 (3
H, t, J=7.0 Hz), 1.32-1.56 (2 H, m), 1.84-1.96 (2 H, m),
2.19 (2 H, q, J = 7.4 Hz), 2.81-2.95 (1 H, m), 3.05-3.19 (1 H,
5 m), 3.59-3.74 (1 H, m), 3.91 (3 H, s), 3.97-4.14 (3 H, m),
4.18-4.28 (L H, m), 4.33 (2 H, q, J=7.0 Hz), 4.51 (1 H, t, J
= 5.4 Hz), 6.54 (1 H, s), 7.20-7.29 (2 H, m), 7.42-7.57 (3 H,
m), 7.68 (1 H, d, J=7.7 Hz).
[0288]

10 Example 4

(1
(3
1

Production of 6-ethyl-N-[1- (hydroxyacetyl)piperidin-4-y1]-1-
methyl-3-(l-methylethoxy)-4-oxo-5-phenyl-4, 5-dihydro-1H-

pyrrolo[3,2-c]pyridine-2-carboxamide

[0289]
o) OH
N
o)
Ny
Me\N H
\\\ O M
e
L
Et N~ o -
15
[0290]

By a method similar to that in Example 1, the title
compound (111 mg, 93%) was obtained as a white powder from the
compound of Reference Example 20 (95.3 mg, 0.269 mmol), 2-(4-

20 aminopiperidin-1-yl)-2-oxoethanol hydrochloride (62.9 mg,
0.323 mmol), HOBt (54.6 mg, 0.404 mmol), WSCD (77.4 mg, 0.404
mmol), triethylamine (0.112 mL, 0.807 mmol) and DMF (1.9 mL).
'H NMR (300 MHz, DMSO-d¢) &:1.01 (3 H, t, J = 7.4 Hz), 1.21 (6
H, d, J =6.2 Hz), 1.26-1.56 (2 H, m), 1.84-1.97 (2 H, m),

25 2.19 (2 H, q, J =7.4 Hz), 2.77-2.93 (1 H, m), 3.03-3.19 (1 H,
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6,57(In. ), 6"99-7.10;2N,nd, 7,13-7.23(2 N,e).7,48(1 Is Hd, 7,6

[ 0315J Exanple 13 Productien of

3-ettpxy-6-Ethyl-N 1-ghydroxyacetyl)piperidin- yl. )( 4 -ne th
oxypbe ny M) 3néf-6y7-4 (éx8e m1, 3.92 (3 H, s), 3.97-4.17 (3 H, m),

Pycz(53. 0[ 3, 2Clpyyl Q4 NG, 256ar ROXAM 1 0ke + 5 — 5.3 Hz), 4.99 (1 H, spt,

J = 6.2 Hz), 6.54 (1 H, s), 7.19-7.32 (2 H, m), 7.38-7.58 (3 H,
m)», 165 (1 H, d; T = 7= Hz)s

5 [0291]
Example 5
Production of 6-ethyl-5-(4-fluorophenyl)-N-[1-
(hydroxyacetyl)piperidin-4-yl]-1l-methyl-4-oxo-3-(2,2,2-
trifluorocethoxy) -4, 5-dihydro-1H~-pyrrolo([3, 2~c]pyridine-2-

10 carboxamide
[0292]

CH

s

[0293]

By a method similar to that in Example 1, the title

15 compound (122 mg, 76%) was obtained as a white powder from the
compound of Reference Example 27 (120 mg, 0.2591 mmol), 2-(4-
aminopiperidin-1-yl)-2-oxoethanol hydrochloride (68.0 mg,
0.349 mmol), HOBt (59.1 mg, 0.437 mmol), WSCD (83.7 mg, 0.437
mmol), triethylamine (0.121 mL, 0.873 mmol) and DMF (2.4 mL).

20 'H NMR (300 MHz, DMSO-d¢) &:1.03 (3 H, t, J = 7.4 Hz), 1.22-
1.50 (2 H, m), 1.82-1.95 (2 H, m), 2.21 (2 H, g, J = 7.4 Hz),
2.75-2.88 (1 H, m), 3.02-3.16 (1 H, m), 3.62-3.75 (1 H, m),
3.88 (3 H, s), 3.95-4.13 (3 H, m), 4.21-4.33 (1 H, m), 4.53 (1
H, t, J =5.4 Hz), 5.04 (2 H, q, J = 9.3 Hz), 6.60 (1 H, s),

144



By a. method simlar to that. in Exanple 1, the title cpnpopnd (1.49

ng, 75% was obtained as a white powder fromthe 5 conmpound of
Ref erence Ie 53(%39 ng, 0, 375 A,

ani hopi peri d'l Ex o8t haﬂof9h3931r Bch@or‘ffd@(—é?6 7ag, 0. 450
mml)HO?t(?pgzjgurrg 0. 563 mmel ) WCE) (105 ny, 0, 563

m01), tmethyl am ne(O 156 m ., 1.13 mol )and DVE(2,5 T:11() , IH
NVP, (300 MVESIIWBEG- ¢6) 6: 1, 02(3H.,t,J - 7,4Hz), 1, 25(3

R

3, 91(3H §) , (Ig&bxyacetyl)piperidin-4-yl]-1-methyl-4-oxo-4, 5~dihydro-1H-

pyrrolo[3,2-c]pyridine-2-carboxamide

[0295]
e CH

F
[0296]

10 By a method similar to that in Example 1, the title

compound (119 mg, 72%) was obtained as a white powder from the

compound of Reference Example 29 (119 mg, 0.332 mmol),

aminopiperidin-1-yl)-2-oxoethanol hydrochloride (77.6 mg,

0.398 mmol), HOBt (67.3 mg, 0.498 mmol), WSCD (95.5 mg,

15 mmol), triethylamine (0.138 mL, 0.996 mmol) and DMF (2.4 mL) .
'H NMR (300 MHz, DMSO-de¢) &:1.02 (3 H, t, J = 7.4 Hz), 1.25
H, t, J =7.1Hz), 1.32-1.56 (2 H, m), 1.83-1.96 (2 H, m),
2.20 (2 H, g, J= 7.4 Hz), 2.80-2.95 (1 H, m), 3.03-3.19
m), 3.60-3.74 (1 H, m), 3.91 (3 H, s), 3.97-4.15 (3 H, m),

20 4.17-4.29 (1 H, m), 4.33 (2 H, q, J = 7.1 Hz), 4.51 (1 H, t,
= 5.5 Hz), 6.55 (1 H, s), 7.27-7.39 (4 H, m), 7.68 (1 H, d, J

= 7.6 Hz).
[0297]
Example 7
25 Production of 6-ethyl-5-(4-fluorophenyl)-N-[1-

145
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(1 H,
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4.17 (3 R

(1 H s),

10

25

20

PO, 4,17-4,29(1 H, m, 4,51 (1 H t, J-5,4Hz), 6,51

(hydroxyacetyl)piperidin-4-yl]-1-methyl-3~(l-methylethoxy)-4-

oxo0-4, 5-dihydro-1H-pyrrolo[3,2-clpyridine-2-carboxamide

[0298]
q% OH
N

Me\ H
Tx \ (8] Me
oG
Et N o

[0299]

By a method similar to that in Example 1, the title
compound (105 mg, B84%) was obtained as a white powder from the
compound of Reference Example 31 (90.9 mg, 0.244 mmol), 2-(4-
aminopiperidin-1-yl)-2-oxoethanol hydrochloride (57.0 mg,
0.293 mmol), HOBt (49.5 mg, 0.366 mmol), WSCD (70.2 mg, 0.366
mmol), triethylamine (0.101 mL, 0.732 mmol) and DMF (1.8 mL).
'H NMR (300 MHz, DMSO-d¢) 5:1.02 (3 H, t, J = 7.4 Hz), 1.21 (6
H, d, J = 6.2 Hz), 1.28-1.55 (2 H, m), 1.84-1.97 (2 H, m),
2.19 (2 H, q, J =17.4 Hz), 2.77-2.91 (1 H, m), 3.03-3.19 (1 H,
m), 3.61-3.74 (1 H, m), 3.92 (3 H, s), 3.96-4.16 (3 H, m),
4.21-4.33 (1 H, m), 4.51 (1 H, t, J = 5.3 Hz), 4.92-5.05 (1 H,
m), 6.55 (1 H, s), 7.27-7.38 (4 H, m), 7.65 (1 H, d, J = 7.9
Hz) .

[0300]

Example 8

Production of N-[1l-(hydroxyacetyl)piperidin-4-yl]-1, 6-
dimethyl-5-(4-methylphenyl)-4-oxo-3-(2,2,2-trifluoroethoxy) -
4,5-dihydro~1H-pyrrolo[3, 2-c]pyridine-2-carboxamide

[0301]
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5,93-7,09(, Hm, 15 7.10-7.20 (2 H.,m,7,65(1IN., d, J = 7,9 Hz).
[0318) Exanple 14 Productip. of 6-ethyl-N [I-

(hydrexy. acetyl)piperidin-4-yll--- ( 4 -nmethoxyphenya.) -1-nethyl
-3- ( 1-nmethyl etboxy) -48exP-@H5- di hydto-12-pyrrolo (3,2-cl
pl' ridine-2 -carlioxamade 91 - Owe Ey a nethed simihr to that

in Exanple 1, the, titbe—cbnpound (144 ny, 86%! was obtained as a
whi te powder from

Me
[0302]
By a method similar to that in Example 1, the title

compound (12 mg, 44%) was obtained as beige crystals from the
5 compound of Reference Example 73 (20 mg, 0.051 mmol).

'H NMR (300MHz, DMSO-d¢) & 1.20-1.50 (2H, m), 1.80-2.00 (5H, m),

2.38 (3H, s), 2.83 (1H, t, J = 12.0 Hz), 3.09 (1H, t, J = 12.0

Hz), 3.69 (1H, d, J = 10.2 Hz), 3.84 (3H, s), 4.00-4.20 (3H,

m), 4.26 (1H, d, J = 12.0 Hz), 4.49 (1H, t, J = 5.4 Hz), 5.05
10 (2H, q, J = 9.2 Hz), 6.67 (1H, s), 7.12 (24, 4, J = 8.1 Hz),

7.32 (2H, d, J = 8.1 Hz), 7.44 (1H, 4, J = 7.5 Hz).

[0303]

Example 9

Production of 6-ethyl-N-[1- (hydroxyacetyl)piperidin-4-yl]-1-
15 methyl-4-oxo-3-(2,2,2~-trifluoroethoxy)-5-[4-

(trifluoromethyl)phenyl]-4, 5-dihydro-1H-pyrrolo[3, 2~

clpyridine-2-carboxamide

[0304]
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s conpound of Reference Exanple 55 (123 ng, 0,320 nmel), 2 -(4 -
--y44 -2 -oxoet henol hydrochloride (74.7 ng,. U. .34 mmol ), HOBt (64.9
nmg, 0.480 nmol), W00 (32.0 ngy, 0,480 mmol), triethylamne (0.133
ma,. 0,9(80 mml) and (2 rta), 'H nnmR (300 MHz, ONSO-d.; ;)
61.02 (3 H t, J- 7.4 Hz)s—1.21 (6 N, d, J.; - 6.2 Hz), 1.25-1.56 (2
H m, 1,84-1,97 (2 —m), 2.21. (2 6,37.4 Hz), 2.77-2,90 (1 H m,
3,02-3,19H, m, 3.61-8,74)(I H m, 3,81H a), 3.92 (3 H s), 4.17 (3
H m, 4.21-4.34 @l H . 4.51. (I H 4,92-5.07 ;1 6, np, 6,51 (a.

6, s), 6.96-7,09 ( 3(2H mM, 7.64 (1 H d, 3- 7,6 Hz), Exanple
15 Productio et hy1l-5-(3-fl uorophanyl)-N[1-

(hydr oxyacetyl | ridin-4-yl1ll-1-nethyl-4-oxo0-3-(2,2,2- ny
trifluonpethp hhydr o- | H pyrrol op, 2-clpyri di ne-2- carboxam de
;03221 2N /02 [o CE By a method simar to that in Exanple 1,
the title ¢ 76. 3 %a, 2was obtained as a white powder fromthe
conpouhn of Reflerence Exanple 62 1220 ny, 0.534 mol), 2-

m nopi peric-2 et hanol hydrochl oride (125 ng, 0.641 mmol), HOBt
(108 rug, 0,8 oW5CDng, 0.801 muyl).ethvlamn (0.222 ni, 1,60
mmol) and DM (&.4 ra,), -H NWR (300 MHz, DMBO-C6) 51,04 1.51 (2 H,

m, CF,

[0305]
By a method similar to that in Example 1, the title
compound (110 mg, 73%) was obtained as a white powder from the

5 compound of Reference Example 39 (115 mg, 0.24% mmol), 2-(4-
aminopiperidin-1-yl)-2-oxoethanol hydrochloride (58.2 mg,
0.299 mmol), HOBt (50.5 mg, 0.374 mmol), WSCD (71.6 mg, 0.374
mmol), triethylamine (0.103 mL, 0.747 mmol) and DMF (2.3 mL).
'H NMR (300 MHz, DMSO-d¢) &:1.03 (3 H, t, J = 7.3 Hz), 1.22-

10 1.52 (2 H, m), 1.82-1.95 (2 H, m), 2.20 (2 H, q, J = 7.3 Hz),
2.75-2.91 (1 H, m), 3.02-3.17 (1 H, m), 3.63-3.75 (1 H, m),
3.89 (3 H, s), 3.96-4.15 (3 H, m), 4.21-4.34 (1 H, m), 4.53 (1
B, t, J =5.5Hz), 5.02 (2 H, q, J = 9.2 Hz), 6.65 (1 H, s),
7.48-7.61 (3 H, m), 7.91 (2 H, d, J = 8.3 Hz).

15 [0306]

Example 10

Production of 3-ethoxy-6-ethyl-N-[1l-(hydroxyacetyl)piperidin-
4-yl]-l-methyl-4-oxo-5-[4-(trifluoromethyl)phenyl]-4, 5-
dihydro-1H-pyrrolo[3, 2-c]pyridine-2-carboxamide

20 [0307]
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2,759.(1 H m, 2.99-3,17 (1 3.88 (3 H, s), 3,96-4,4.20-4.35 (1
H4.53 (1 H t, J=53H), 503 (2H g, J =9.3 Hz)6, 61s),
7,10-7.19 (1 H nJ 7.24-7,40m,n . [0324] Exanplie 16 Production of
3-et hexy -6-e hy1-5-(3-F§P9fg%henyl)-,

(hvdr oxyacetyi "ro- 1Hpyrr @l o[ 34di ne- 2- car boxam de [ 0325] [ 03261 By
a. nethod simlar to in. Exanple 1, the title conpound (183 ng,
91% was obt ai ned_as ite powder fromthe t fenpound of Reference
Exanple 64 (160 :hy, 0.414, mol4, 2- (4- aminopiperidin -a

-y1372- oxoet Hémol Ay&fFochl oride (96.7 nmg, 0.497 mol), HOEt (53,9 ny,

0.621 mmol ), W5 119 ng., 0,621 mD1), triethylamne (0,172 fL,
1.24 malca ) EB,2 na, e 1-12 M4..R (300 MHz, D5LSO-d) 6bl.04
(3 H t, J- Hz), 1.26 (3 Ht, 3..4 7,0 Hz), 1.30-1.59(22,m,

1,83-1, 96( 2

CF,
[0308]

By a method similar to that in Example 1, the title
compound (94.8 mg, 70%) was obtained as a white powder from
5 the compound of Reference Example 41 (101 mg, 0.247 mmol), 2-
(4-aminopiperidin-1-yl)-2-oxoethanol hydrochloride (57.8 mg,
0.297 mmol), HOBt (50.1 mg, 0.371 mmol), WSCD (71.0 mg, 0.371
mmol), triethylamine (0.102 mL, 0.741 mmol) and DMF (2.0 mL).
'H NMR (300 MHz, DMSO-dg) 5:1.03 (3 H, t, J=7.4 Hz), 1.25 (3
10 H, t, J=7.1 Hz), 1.30-1.57 (2 H, m), 1.84-1.95 (2 H, m),
2.19 (2 H, q J="7.4 Hz), 2.80-2.95 (1 H, m), 3.03-3.19 (1 H,
m), 3.60-3.72 (1 H, m), 3.93 (3 H, s), 3.98-4.14 (3 H, m),
4.18-4.28 (1 H, m), 4.33 (2 H, q, J = 7.1 Hz), 4.51 (1 H, t, J
= 5.4 Hz), 6.59 (1 H, s), 7.54 (2 H, d, J = 8.3 Hz), 7.69 (1 H,
15 d, J=7.9 Hz), 7.90 (2 H, d, J = 8.3 Hz).
[0309]
Example 11
Production of 6-ethyl-N-[1-(hydroxyacetyl)piperidin-4-yl]-1-
methyl—3—(1—methylethoxy)—4—oxo—5—[4—(trifluoromethyl)phenyl]—
20 4,5-dihydro-1H-pyrrolo[3,2-c]pyridine-2-carboxamide
[0310]
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ITTC

J = 7,4Hz),2.79-2.95(1. H, ), $.03-3.19(1H, )
.M, 3.92(321,s),3.961-4. 14(3H.f O, 4.18-4.29 (1H, f4.33 (2H.g"J -7.0
4,51(1 H, t, =5.5Hz), 6.56 (113,5), 7,09-7,17(1H nl, 7.21-7.39 (2

CF,

[0311]
By a method similar to that in Example 1, the title
compound (126 mg, 78%) was obtained as a white powder from the
5 compound of Reference Example 43 (122 mg, 0.289 mmol), 2-(4-
aminopiperidin-1-yl)-2-oxoethanol hydrochloride (67.5 mg,
0.347 mmol), HOBt (58.6 mg, 0.434 mmol), WSCD (83.1 mg, 0.434
mmol), triethylamine (0.120 mL, 0.867 mmol) and DMF (2.4 mL) .
"H NMR (300 MHz, DMSO-d¢) $:1.03 (3 H, t, J = 7.3 Hz), 1.21 (6
10 H, d, J=6.2 Hz), 1.27-1.56 (2 H, m), 1.84-1.97 (2 H, m),
2.18 (2 H, g, J =7.3 Hz), 2.76-2.94 (1 H, m), 3.02-3.19 (1 H,
m), 3.61-3.75 (1 H, m), 3.94 (3 H, s), 4.00-4.19 (3 H, m),
4.20-4.34 (1 H, m), 4.51 (1 H, t, J = 5.4 Hz), 4.87-5.04 (1 H,
m), .59 (1 H, s), 7.54 (2 H, d, J =8.2 Hz), 7.65 (1 H, d, J
15 = 7.7 Hz), 7.90 (2 H, d, J = 8.2 Hz).
[0312]
Example 12
Production of 6-ethyl-N-[1- (hydroxyacetyl)piperidin-4-yl]-5-
(4—methoxyphenyl)—1—methyl—4—oxo—3—(2,2,2—trifluoroethoxy)—
20 4,5-dihydro-1H-pyrrolo[3,2-c]pyridine-2-carboxamide
[0313]
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15 uL7.50-7.62 (1 21, m4, 7.63 (1 2,3 - 7,5 Hz). [03273 Exanple 17
Product ibh of 6-ethyl-5- (3-flubrophenyl)-N-][1-

(hydl oxyacetyl ) pd. pE: "Li@gi n-Apyi | - 1- et hyl - 3-  (1- net byl et hoxy) - 4-
01Ce- 4, 5-di hydro-1Hpyrrale /3,2 -cj pyridine -2 -ca Ehoxam de 1, 0326)
O OHKO ---- "4tH N1 /7 Itr M N'OFJ[ 0329 By a met hod
simlar to that in EX n’p’]’e 1, the title conmpound (127 mi, 57% ) was
obt ai ned as Ha mh;te owder fromthe conpound of Reference Exanple 66
(163 My 0.438 | anay), 7/2-(4- am nopi peridin-1-yl)-2-oxoet hanol

hydr ochl ori d&le(102/ng'" 0. 526 mmol ), HOBt (88.8 ny, 0.657 nnl01),
WSCE) (126 ng, O7857 mmta), triethylamne (0.182 nL, 1.31 mmol) and
DNF (3,3 nJ,), ANVR(B00 Mz, DVMSO-d6) 5:1.04 (3 H t, J - 7.4 Hz),
1,21 (6 10 H | d, |J - %.Q Hz), 1,26-1.56 (2 H m, 1.84-1,97 (2 N, m,
2,21 (-2 Hg 7.4 Hzy, 2.77-2,89 (1 H m, 3,03-3.19 (1 H m,
360-3.75 (1. W a). 3..93 (3 H s), 3,97-4,16 (3 E n), 4,20-4.35 (1
a, m, 4 .51(; t, J - 6,5 Hz), 4.91-5,07 (I A, m, 6.56 (1 H a),
15 7.51-7.62 , m, [0330]

OMe
[0314)]

By a method similar to that in Example 1, the title
compound (186 mg, 82%) was obtained as a white powder from the
5 compound of Reference Example 51 (171 mg, 0.403 mmol), 2-(4-
aminopiperidin-1-yl)-2-oxoethanol hydrochloride (94.1 mg,
0.484 mmol), HOBt (81.7 mg, 0.605 mmol), WSCD (116 mg, 0.605
mmol), triethylamine (0.168 mL, 1.21 mmol) and DMF (3.4 mL).
'H NMR (300 MHz, DMSO-dg) 8:1.02 (3 H, t, J = 7.3 Hz), 1.21-
10 1.50 (2 H, m), 1.80-1.96 (2 H, m), 2.23 (2 H, q, J = 7.3 Hz),
2.75-2.91 (1 H, m), 3.01-3.17 (1 H, m), 3.60-3.76 (1 H, m),
3.82 (3 H, s), 3.87 (3 H, s), 3.95-4.16 (3 H, m), 4.20-4.36 (1
H, m), 4.53 (1L H, t, J =5.4 Hz), 5.05 (2 H, q, J = 9.3 Hz),
6.57 (1 H, s), 6.99-7.10 (2 H, m), 7.13-7.23 (2 H, m), 7.48 (1
15 H, d, J = 7.6 Hz).
[0315]
Example 13
Production of 3-ethoxy-6-ethyl-N-{1-(hydroxyacetyl)piperidin-
4-yl]-5-(4-methoxyphenyl)-1-methyl-4-oxo-4,5-dihydro-1H-
20 pyrrolo[3,2-c]pyridine-2-carboxamide

[0316]
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Exanpl e 18 Production of 6-ethyl-N [1-

(hydr oxyacetyl ) pi peridin-4-y1]-1- nethyl-4-oxo-5-phenyl- 3-
(2,2,2-trifinoroothoxy) -4,5-danydro- 20 1H pyrrolo [ 3, 2-0]

pyri di ne- 2- car boxam de Q033 'e, V. ..... Me (0332] A

m xture of the compound. Ref erence Exanple 8 (200 ITI'e 0, 633
mmol ), 2 -(4 -amrezpipeéridin -1 -yl) -2 -caoethanm 5 hydrochloride
(148 nmg, O, 761. nai)%;EéPt. (171. nmg, 1.27 mol), WSCD (243 ng., 1,27
mel ), trietnylarfne 352 ricE, 2,54 m01l) and DWF (4,0 1,2) was
stirred at rapmt ature for 2 days, The reaction m xture waa
diluted with wat and eatracted twice. with ethyl acetate, The
extracts were ; washed is with water and brine, dried over.
sodi um sul f at nd concentrated under reduced pressure, The residue
was purifi ino silica gel chromatography (altazdle; ethyl
acetate), and tjhe oObtained solid was recryatallized from et hyl

acetate to gi he tire conmpound (240 ng., 719% as a white powder.
I H NMP. (300 DMSC-dO 5:1.62 (3 H, t, J7,4 Hz), 1,50 (2 H, ED,
1.81-1,86 (2. K Pa)2,21 (2 H g, J7,4 Hz), 2,77-2,87 (I H m,

3,02-.3.17 (1 Hme), 3,64-3,75 (L H. n), 3,88(3 H, s), 3,87-4,15 (3
H, m),|94.35(11 H m, 4,53 (1 H t, J- 54, HZ), 5.04(2 H q, J,s;
9.3 Hz), 6.6681YJH s), ze 7,21-7,32 :2 H, he), 7,43-7,66 (4, H,

[ 03331 Exanple 19 Pgo ¢thansof 5 65 et hyl
(hydroxyacetyl)plperggln 24" ﬁf ?P @J thé@h 4]Examp¥f 1'meth efhoay)
-4 -0x0 - 5aohewynd- 4139- mghyaBéélwas obtalned as a whlte powder from the

5 compound of Reference Example 53 (139 mg, 0.375 mmol), 2-(4-
aminopiperidin-1-yl)-2-oxoethanol hydrochloride (87.7 mg,
0.450 mmol), HOBt (76.1 mg, 0.563 mmol), WSCD (108 mg, 0.563
mmol), triethylamine (0.156 mL, 1.13 mmol) and DMF (2.8 mL).
'H NMR (300 MHz, DMSO-dg) &:1.02 (3 H, t, J = 7.4 Hz), 1.25 (3

10 H, t, J=17.1 Hz), 1.30-1.56 (2 H, m), 1.82-1.96 (2 H, m),
2.21 (2 H, g, J=7.4 Hz), 2.80-2.96 (1 H, m), 3.03-3.21 (1 H,
m), 3.59-3.74 (1 H, m), 3.82 (3 H, s), 3.91 (3 H, s), 3.97-
4.17 (3 H, m), 4.17-4.29 (1 H, m), 4.34 (2 H, q, J = 7.1 Hz),
4.51 (1 H, t, J =5.4 Hz), 6.51 (1 H, s), 6.98-7.09 (2 H, m),

15 7.10-7.20 (2 H, m), 7.68 (1 H, d, J = 7.9 Hz).

[0318]

Example 14

Production of 6-ethyl-N-[1-(hydroxyacetyl)piperidin-4-yl]-5-
(4-methoxyphenyl)-1-methyl-3-(l-methylethoxy)-4-oxo-4, 5-

20 dihydro-1H-pyrrolo[3,2-c]lpyridine-2-carboxamide
[0319]
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25 pyrrolo[3 2 -c]pyridine -2 -caxboxamde [03341 |. \ <.->\i \

0. /IH-- . ---- .M N<ci 03351 A m xture, of thEl: conmpound of
Reference Exanpl e 20 (95.3 a. nmg, 0.269 mmpl.), 2 -(4

-am nppiperiPin.-1 -yl. axoet hanol hydrochloride (62,9 ng, 0, 323

Ri nta), HOE. (54.0 ng, (3>4 04 mmol ), WBCD (77,4 ny, 0.404 mol),
triethylamne (0, 112 07 r<nol) and CWF (1.9 nE) was stirred at
roomt enperature forfg;ﬁw. The, reaction. mxturp wee diluted wth.
ed ce with etthyl acetate, The extracts were
tNHwat er and brine, dried over sodium sulfate, and
concentrated u reduped pressure. The residhe was purified by-
amno silica omapegr aphy. Cel uate; hexane<ethyl acetate -10:90

-0:1.00), endjthée obtdithed soliCl was
| Me

wat er, and extra
conblned megﬁpd

OMe
[0320]

By a method similar to that in Example 1, the title
compound (144 mg, 86%) was obtained as a white powder from the
5 compound of Reference Example 55 (123 mg, 0.320 mmol), 2-(4-
aminopiperidin-1-yl)-2-oxoethanol hydrochloride (74.7 mg,
0.384 mmol), HOBt (64.9 mg, 0.480 mmol), WSCD (92.0 mg, 0.480
mmol), triethylamine (0.133 mL, 0.860 mmol) and DMF (2.5 mL).
H NMR (300 MHz, DMSO-d¢) &:1.02 (3 H, t, J = 7.4 Hz), 1.21 (6
10 H, d, §J = 6.2 Hz), 1.25-1.56 (2 H, m), 1.84-1.97 (2 H, m),
2.21 (2 H, g, 3 =17.4 Hz), 2.77-2.90 (1 H, m), 3.02-3.19 (1 H,
m), 3.61-3.74 (1 H, m), 3.81 (3 H, s), 3.92 (3 H, s), 3.98-
4.17 (3 B, m), 4.21-4.34 (1 H, m), 4.51 (1 H, t, J = 5.1 Hz),
4.92-5.07 (1 H, m), 6.51 (1 H, s), 6.96-7.09 (2 H, m), 7.10-
15 7.23 (2 H, m), 7.64 (1 H, d, J = 7.6 Hz).
[0321]
Example 15
Production of 6-ethyl-5-(3-fluorophenyl)-N-[1-
(hydroxyacetyl)piperidin-4-yl]-1-methyl-4-oxo-3-(2,2,2-
20 trifluoroethoxy)-4,5-dihydro-1H-pyrrolo[3,2-c)pyridine-2-
carboxamide

[0322]

153



le recrystallized fromethyl acetate to give the title conmpound ;111
nh, 83% as a white powder. NMR ;300 MHz. OVMSO-d) 5:1.01 (3 H,
t,=7.4 Hz), 1,21 (6 H de J =6,2 Hz), 1,26 -1.56 (2 He m, 1,B4
-1,97 (2 H m, 2,19 (Xn, Q- 7,4 Hz), 2,77-2.93 (1 H m4, 3,03-3.19
(T'H 0o % 8.60.3 75 (LFh 1% 3,92 (3 H o). 397417 (3 H M.
4.21-4.34 (1 H m, 451 (I H t, J- 53 Hz), 4.99 (1. H apt. J =
6,2 Hz), 6.54 (1 H, , /1,19-7,32 (2 FL m, 7,38-7,58 (3 H m,
7.65(1 FL d, 3 [l°§6 0.t.: Exanmple 20 Production. of

6- ot h71- 5- (4Me, udroblNilenyl ) - N-f | (hydr ozyscatyl ) pi peri di n-4-y1]-1-neth
yl -4-cd(d-3-(2,27R- trilluoroethoxy)-4,;

5-di hydr o- TH py o) 3, 2-drai di ne-2- carboxam de 5 [0337] CH /
Prrirrd ---CF X ~~£333] A m xture of the conpound of

Ref erence Eyr 030 (120 ny, 0,323 mml), 2 -(4 -amdhopiporidin -1
-yl) -2 -oxdethandl IC hydrochloride (63.0 ng., 0.349 mmol),

E.4,n(at (53, , 0.437 mmol ), WBOD (33.7 ng, 0,437 nrl),
triethylamn 121 0.0)3 marma) and 31N. 3 (2,4was stirred at room
tenperatureFfor 4 hr. The reaction mxture was dilated with water,
and eztracti@dow ce with. ethyl acetate- The extracts were conbined,
.)5. washed with. water and brine, dried over sodiamsulfate, and

concentrated unds¥ PeBEEBAPFEBSLRE. tTheEN#lesieamis uri fihed thy:le
am no sca a . : . t hvl . - -
s S Enormisnanty. o fel eloioteiatent 1y aEeabe B0 o

-0:100), bo obtai ned recrysta

acet at e td tgievectpeundt bé Befpoeande ndx£m@Pe ng, ABYmas ;a 54 trenol), 2-

powder. V. (30Q VoG, i BMBCHIQ (3 1 b. (docedado e doride (125 ng,

0.641 mmol), HOBt (108 mg, 0.801 mmol), WSCD (154 mg, 0.801

mmol), triethylamine (0.222 mL, 1.60 mmol) and DMF (4.4 mL).

'H NMR (300 MHz, DMSO-d¢) 5:1.04 (3 H, t, J = 7.4 Hz), 1.21-
10 1.51 (2 H, m), 1.81-1.95 (2 H, m), 2.23 (2 H, g, J = 7.4 Hz)

2.75-2.91 (1 H, m), 2.99-3.17 (1 H, m), 3.63-3.76 (1 H, m),

3.88 (3 H, s), 3.96-4.16 (3 H, m), 4.20-4.35 (1 H, m), 4.53

H, t, J=25.3 Hz), 5.03 (2 H, g, J = 9.3 Hz), 6.61 (1 H, s),

7.10-7.19 (1 H, m), 7.24-7.40 (2 H, m), 7.46-7.63 (2 H, m).
15 [0324]

Example 16

Production of 3-ethoxy-6-ethyl-5-(3-fluorophenyl)-N-[1-

’

(1

(hydroxyacetyl)piperidin-4-yl]-1-methyl-4-0oxo-4, 5~dihydro-1H-

pyrrolo[3,2-c]pyridine-2-carboxamide
20 [0325]
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1.30 (2 H rEr), 1.02-1.9S5 1,2 a, m, 2,21 (2 (3:: or, J7,4 Hz),
2,75-2,08 (1 H m, 3,02-3..16 (1 H mM, 3.62-3.75 (1HmM, 3.33 (3 H
a), 3,95-4,13 (3 H m. 4,21-4,33 (1 E, m, 4,S3 (1 5.45,04 (24, q,-
9,3 7,30-7,39 (4 H m, L4 Ptl El, [0339] Ezanple 21 5 Prodhctacn

of 3-ethoxy-6-athyl-5 4-finarophenyl)-N- (hydr oxyanet yl )

pi paridln-4-y11 -1-ne 1- 4-dzP- 4, 5-di hydro-10H pyrrolo [3, 2-c)
pyridine-2 - caxbaxa \ de/[ 03401 r.00411 A m xture of the
conmpound. of Referghbe Exanple 29 ;119 n F 0.332 nmol ), 2-

( 4- ani ncpi perMe.1- y1) N9 oxcet hanol hydrechl cT ide 377.6 ng: 0,393 Mo
1) HOBt (57,3 \ 0.493" mo01), WECID ;95,5 ng, 0,490 mmol),

trdet hyl am ne E, 0.996 mml) and CVF (2.4 m | was st:Lrred
at. rOC.::n tenpegrature far 5 hr, The reaction m xture was dil uted

wi th wht er gan racted twice with ethyl acetate, The extracts were
conmbi ned, washed with water and brihe, one over sodiumsulfate, and

concentrated r re.dnced phessure. The residue was purified bN

am no sca ge omat ography' (eicate; hexane: et hyl

acet ate-, 10° 90--(-01901, and the obtained solid was recrystallized
fron1ethy| acsEate to give the title conpound. (119 ng, 72%e a white
powder,. 12 NVA (390 MHz, E10(50-dA) 6(1.02 (3t,= 7,4 Hz), 1.25 (3

H t,= 7.1 Hz), EY32 ?eébOéstml%?r g0og8bat opn (Bxayple Y2 the giitie

ﬂz 8? 239g%ﬁ%q%%nﬁ§ 1%80%g3 %g §1st 8%ta§n§9k§s 4<&hf%evgowé%§1f£éﬁ the
5 compound of Reference Example 64 (160 mg, 0.414 mmol), 2-(4-

aminopiperidin-1-yl)-2-oxoethanol hydrochloride (96.7 mg,

0.497 mmol), HOBt (83.9 mg, 0.621 mmol), WSCD (119 mg, 0.621

mmol), triethylamine (0.172 mL, 1.24 mmol) and DMF (3.2 mL).

'H NMR (300 MHz, DMSO-dg) 5:1.04 (3 H, t, J = 7.4 Hz), 1.26 (3
10 H, t, J =7.0 Hz), 1.30-1.59 (2 H, m), 1.83-1.96 (2 H, m),

2.22 (2 H, q, J=17.4 Bz), 2.79-2.95 (1 H, m), 3.03-3.19 (1 H,

m), 3.59-3.73 (1 H, m), 3.92 (3 H, s), 3.96-4.14 (3 H, m),

4.18-4.29 (1 H, m), 4.33 (2 H, g, J =7.0 Hz), 4.51 (1 H, t, J

= 5.5 Hz), 6.56 (1 H, s), 7.09-7.17 (1 H, m), 7.21-7.39 (2 H,
15 m), 7.50-7.62 (1 H, m), 7.68 (1 H, d, J = 7.6 Hz).

[0327]

Example 17

Production of 6-ethyl-5-(3-fluorophenyl)-N-[1-

(hydroxyacetyl)piperidin-4-yl]-1-methyl-3-(l-methylethoxy)-4-
20 oxo0-4,5-dihydro-1H-pyrrolo[3,2~c]pyridine-2-carboxamide

[0328]
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4"17-A,29 (1 1.-1, trs), 4.33 (2n. g, j7.1 Hz), 4,51 (1 HJ (I H g,
7,27-7,39 (4 H m, 7,68 (:LH a. j r(12..1'fl Exanple 22 Production
of 6-ethyl-5-(4-flucrophenyl)-N-;1-

(hydr oxyecetyl ) pdperi di hg4- i]-l-nethy1-3-(1-nnthylethoxy)-4-

0X0-4, 5-di hydr o- 1H pylrolo[ 3, 2-c] pyri di uo- 2- oar boxam de 103431 c's ,

,SS ---

(96,9 nmd, 0, 2442 -(
hydr ochl ori de (57?
0, 3860t , r et ihylhmne (6,101 m., 6,732. ngbjj and
DME (1,6 nre)
reacti oh m xt
at hyl ecetate
brine, dri

(70.2 ng,

pr ageet e,

Kei rsta; heexg
solid. was re
conmpound (105

A AiRture of the conpound of Reference Exanple 62
4< ¥ nopi per.-idih -1 ayll -2 osahoet hancl
g, 0,293 mand), POTht (49,5 ng, 0,366 WSCD

g\etirrad at roar': tenperature .*.ss for 5 ht. The
i IM¢te& with water, and extracthd twice with
e extracth were epnbi hed, waghed with water and
godiMfim snef ata, and cbnoehtrated ender reduced

The rleai dee was purified. by am hogel chromatography

.ethyl acetate =109(.1:100), and the obtained
dtal lized fromethyl acetate to give the 01 tie
, 84% as a white powder. 1H NWR (300 MHz, DWVBO- d6)

8d.02 (3 H[m32ed = 7.4 Hz.), 1.21

10

S,

20

By a method similar to that in Example 1, the title
compound (127 mg, 57%) was obtained as a white powder from the
compound of Reference Example 66 (163 mg, 0.438 mmol), 2-(4-
aminopiperidin-1-yl)-2-oxoethanol hydrochloride (102 mg, 0.526
mmol), HOBt (88.8 mg, 0.657 mmol), WSCD (126 mg, 0.657 mmol),
triethylamine (0.182 mL, 1.31 mmol) and DMF (3.3 mL).

'H NMR (300 MHz, DMSO-dg) §:1.04 (3 H, t, J = 7.4 Hz), 1.21 (6
H, d, J =6.0 Hz), 1.26-1.56 (2 H, m), 1.84-1.97 (2 H, m),
2.21 (2 H, q, J=17.4 Hz), 2.77-2.8% (1 H, m), 3.03-3.19 (1 H,
m), 3.60-3.75 (1 H, m), 3.93 (3 H, s), 3.97-4.15 (3 H, m),
4.20-4.35 (1 H, m), 4.51 (1 H, t, §J = 5.5 Hz), 4.91-5.07 (1 H,
m), 6.56 (1 H, s), 7.09-7.17 (1 H, m), 7.22-7.39 (2 H, m),
7.51-7.62 (1 H, m), 7.65 (1 H, d, J = 7.7 Hz).

[0330]

Example 18

Production of 6-ethyl-N-[1-(hydroxyacetyl)piperidin-4-yl]-1-
methyl-4-oxo-5-phenyl-3-(2,2,2-trifluoroethoxy) -4, 5-dihydro-
l1H-pyrrolo[3,2-c]pyridine-2-carboxamide

[0331]
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5itJ5.2 Hz), 1.23-2.55 (2 H m, 1.84-1,97 (2 H n), 2,77-2.91 (1 H,
m, 3,03-3.19 (1 H, 3.61-3.74 (I 81, m, 3,92 (3 H s9),
3.96-4,16 (3 H :Ph 44.334.51t, J = 5.3 Hz), m, 6.55(1 H, s),
7,27-7.38 (4 H, za), 7.05¢ 1 HpHd, Jai Hz), [0345] Ezanple 23
Production of 6 -ethyl -5 3(4./4fluhrophenyi) methylethcxy) -A -oxo -N
-(2 -(pyrrolidin -1 -yl)ethyl) - 5 ddhydro- Is 1E -pyrrolo[ 3,2
-cipyricline -2 -carboxam de [ 03461 p FtC [034'" To a 0.199, -DME
solution. (500 pL, 96 )./) of 2 - rs nOolidinlayllethanardne was
added a 0. 16M - EMFOsol ution. (500 pL, SO unol) of the conpound of

Ref erence Exapple 3¥—jand a. DMF solutign (500pl) of HOBtand. WSCD
(120 unol) was a@ d t'nhreto. The reaction ciature was stirred

over ni ght at/ roqom tenperature. The m xture was extracted with
ethyl m. acet 4 and 2% agheons sodi um hydrogen carbonate
sol pticp (2 X and t hﬁprganic | ayer was col |l ected upper
3
Et N O
[0332]

A mixture of the compound of Reference Example 8 (200 mg,
0.635 mmol), 2-(4-aminopiperidin-1-yl)-2-oxoethanol

5 hydrochloride (148 mg, 0.761 mmol), HOBt (171 mg, 1.27 mmol),
WSCD (243 mg, 1.27 mmol), triethylamine (0.352 mL, 2.54 mmol)
and DMF (4.0 mL) was stirred at room temperature for 2 days.
The reaction mixture was diluted with water, and extracted
twice with ethyl acetate. The extracts were combined, washed

10 with water and brine, dried over sodium sulfate, and
concentrated under reduced pressure. The residue was purified
by amino silica gel chromatography (eluate; ethyl acetate),
and the obtained solid was recrystallized from ethyl acetate
to give the title compound (240 mg, 71%) as a white powder.

15 'H NMR (300 MHz, DMSO-dg) 5:1.02 (3 H, t, J = 7.4 Hz), 1.27-
1.50 (2 H, m), 1.81-1.96 (2 H, m), 2.21 (2 H, g, J = 7.4 Hz),
2.77-2.87 (1 H, m), 3.02-3.17 (1 H, m), 3.64-3.75 (1 H, m),
3.88 (3 H, s), 3.97-4.16 (3 H, m), 4.19-4.35 (1 H, m), 4.53 (1
H, t, J =5.4 Hz), 5.04 (2 H, g, J = 9.3 Hz), 6.60 (1 H, s),

20 7.21-7.32 (2 H, m), 7.43-7.60 (4 H, m).

[0333]

Example 19

Production of 6-ethyl-N-[1l-(hydroxyacetyl)piperidin-4-yl1]-1-
methyl-3-(l-methylethoxy)-4-oxo-5-phenyl-4, 5-dihydro-1H-

25 pyrrolo[3,2-c]pyridine-2-carboxamide
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| ayhr Phase Septuho (manufactured by Wako Lore Chem cal industries,
Ltd.), The ethyl acetate was evaporated by bl ow ng ni trogen, the
resi due was di ssolved in CvMBCacetonitrile (1(4) ma (1000pll, and the
sol uti on wa83phrified by preparative HPLE (coethnitrile-1.0 mW
anmoni um cani onet e- cent ai nicng water) to give the title bonpoonth
yield 22)5ng i CeMsS anal yei a? cofity 9)%t MS(ESI+)? 46;.3( VAFP
03410] Exanple 24-Exenple 50 By a nethod eiralar to that in Exanple

23, the conpoonda ahewn N in Table 1 were obtained fromthe
conmpound of Reference i{ Ex | e 31 anb the correhennbi ng am ne.
yiel A (ng) purity. {9 Sl +)
"
MexN' H
A

N @] Me

\)‘K_\M

4]

[0335]
A mixture of the compound of Reference Example 20 (95.3

5 mg, 0.269 mmol), 2-(4-aminopiperidin-1l-yl)-2-oxocethanol
hydrochloride (62.9 mg, 0.323 mmol), HOBt (54.6 mg, 0.404
mmol), WSCD (77.4 mg, 0.404 mmol), triethylamine (0.112 mL,
0.807 mmol) and DMF (1.9 mL) was stirred at room temperature
for 5 hr. The reaction mixture was diluted with water, and

10 extracted twice with ethyl acetate. The extracts were combined,
washed with water and brine, dried over sodium sulfate, and
concentrated under reduced pressure. The residue was purified
by amino silica gel chromatography (eluate; hexane:ethyl
acetate=10:90—0:100), and the obtained solid was

15 recrystallized from ethyl acetate to give the title compound
(111 mg, 83%) as a white powder.
'H NMR (300 MHz, DMSO-d¢) 8:1.01 (3 H, t, J = 7.4 Hz), 1.21 (6
H, d, J = 6.2 Hz), 1.26-1.56 (2 H, m), 1.84-1.97 (2 H, m),
2.19 (2 H, q, §J = 7.4 Hz), 2.77-2.93 (1 H, m), 3.03-3.19 (1 H,

20 m), 3.60-3.75 (1 B, m), 3.92 (3 H, s), 3.97-4.17 (3 H, m),
4.21-4.34 (1 H, m), 4.51 (1 H, t, J = 5.3 Hz), 4.99 (1 H, spt,
J = 6.2 Hz), 6.54 (1 H, s), 7.19-7.32 (2 H, m), 7.38-7.58 (3 H,
m), 7.65 (1 H, d, J = 7.7 Hz).
[0336]

25 Example 20
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[0352 |I: Ex , ?.73. 4 ariaClare \)- GCs, ; MCN3;3 z 0N, -;

,1.. -c-8

5

10

15

20

Production of 6-ethyl-5-(4-fluorophenyl)-N-{1-
(hydroxyacetyl)piperidin-4-yl]-1l-methyl-4-oxo-3-(2,2,2-
trifluoroethoxy) -4, 5-dihydro-1H-pyrrolo[3,2-c]pyridine-2-

carboxamide
[0337]
9] OH
>\_/
N
A
&
ME\N H
IU
2 %L\
! J CF
Et N QbO ?
F
[0338]

A mixture of the compound of Reference Example 80 (120 mg,
0.323 mmol), 2-(4-aminopiperidin-1-yl)-2-oxoethanol
hydrochloride (68.0 mg, 0.349 mmol), HOBt (59.1 mg, 0.437
mmol), WSCD (83.7 mg, 0.437 mmol), triethylamine (0.121 mL,
0.873 mmol) and DMF (2.4 mL) was stirred at room temperature
for 4 hr. The reaction mixture was diluted with water, and
extracted twice with ethyl acetate. The extracts were combined,
washed with water and brine, dried over sodium sulfate, and
concentrated under reduced pressure. The residue was purified
by amino silica gel chromatography (eluate; hexane:ethyl
acetate=10:90—0:100), and the obtained solid was
recrystallized from ethyl acetate to give the title compound
(122 mg, 76%) as a white powder.

'H NMR (300 MHz, DMSO-dg) 6:1.03 (3 H, t, J = 7.4 Hz), 1.22-
1.50 (2 H, m), 1.82-1.95 (2 H, m), 2.21 (2 H, g, J = 7.4 Hz),
2.75-2.88 (1 H, m), 3.02-3.16 (1 H, m), 3.62-3.75 (1 H, m),
3.88 (3 H, s), 3.95-4.13 (3 H, m), 4.21-4.33 (1L H, m), 4.53 (1
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ou.rit.v) 1,0 (;) M 47:3,2 4813,2 4.

10

15

20

18,6 - A" 0

H, t, J=5.4 Hz), 5.04 (2 H, qo J =9.3 Hz), 6.60 (1 H, s),
7.30-7.39 (4 H, m), 7.49 (1 H, d, J = 7.6 Hz).

[0339]

Example 21

Production of 3-ethoxy-6-ethyl-5-(4-fluorophenyl)-N-[1-
(hydroxyacetyl)piperidin-4-yl]-1-methyl-4-oxo-4, 5—dihydro-1H-

pyrrolo([3,2-clpyridine-2-carboxamide

[0340]
O OH
N/
N
2
N
ME\ H
I \
> OEt
Et N’l*o
[0341]

A mixture of the compound of Reference Example 29 (119 mg,
0.332 mmol), 2-(4-aminopiperidin-1-yl)-2-oxoethanol
hydrochloride (77.6 mg, 0.398 mmol), HOBt (67.3 mg, 0.498
mmol), WSCD (95.5 mg, 0.498 mmol), triethylamine (0.138 mL,

0.996 mmol) and DMF (2.4 mL) was stirred at room temperature
for 5 hr. The reaction mixture was diluted with water, and
extracted twice with ethyl acetate. The extracts were combined,
washed with water and brine, dried over sodium sulfate, and
concentrated under reduced pressure. The residue was purified
by amino silica gel chromatography (eluate; hexane:ethyl
acetate=10:90—0:100), and the obtained solid was
recrystallized from ethyl acetate to give the title compound
(119 mg, 72%)

4 NMR (300 MHz,

as a white powder.

DMSO-dg) &:1.02 (3 H, t, J = 7.4 Hz), 1.25 (3
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42 5 100 540,2 N 4.

10

15

17 6 1 00 4572
H, t, J=7.1 Hz), 1.32-1.56 (2 H, m), 1.83-1.96 (2 H, m),
2.20 (2 H, q, 3 =17.4 Hz), 2.80-2.95 (1 H, m), 3.03-3.19 (1 H,
m), 3.60-3.74 (1 H, m), 3.91 (3 H, s), 3.97-4.15 (3 H, m),
4.17-4.2%9 (1 H, m), 4.33 (2 H, g, J = 7.1 Hz), 4.51 (1 H, t, J
= 5.5 Hz), 6.55 (1 H, s), 7.27-7.39 (4 H, m), 7.68 (1 H, 4, J
= 7.6 Hz).
[0342]
Example 22

Production of 6-ethyl-5-(4-fluorophenyl)-N-[1-
(hydroxyacetyl)piperidin-4-yl]-1-methyl-3-(l-methylethoxy)-4-
oxo-4,5-dihydro-1H-pyrrolo[3,2-c]pyridine-2-carboxamide
[0343]

O OH
5
N
A
e, )N
\

N O\T/Me

Et N)\\QO e
F
[0344]

A mixture of the compound of Reference Example 82 (90.9
mg, 0.244 mmol), 2-(4-aminopiperidin-1-yl)-2-oxoethanol
hydrochloride (57.0 mg, 0.293 mmol), HOBt (49.5 mg, 0.366
mmol), WSCD (70.2 mg, 0.366 mmol), triethylamine (0.101 mI,
0.732 mmol) and DMF (1.8 mL) was stirred at room temperature
for 5 hr. The reaction mixture was diluted with water, and

extracted twice with ethyl acetate. The extracts were combined,

washed with water and brine, dried over sodium sulfate, and

concentrated under reduced pressure. The residue was purified

by amino silica gel chromatography (eluate; hexane:ethyl

16l



"k [ 0354] Table (03551 :;rpie 51 - .;) Product ion of 5-ethyl
-5- ( 4- fi dorophen yi )( I- meth ylethoxy) -4 -oxo- N (pyr idin -3
-yil -4,5-di hydro-I H [ 0357] To a 0.19M DHE sol ution
(500.J.L, 96epateFly:8PrlG0)di meBl tami netwascdaddédd w29, 16M . CVH

and a ar sordt 7 or (B0BGL") "of BATO (160 bl ) dh f%%%%?f%a%cs%%’d
wss added t(h@ﬁemg, The) reacamlrnltenp(dmd@ was stirred overnight at
aqueous. sodtuith Ry hraien %’%ﬁf; 8 LoV6i T 2amd the' of gifi o 1 sier
was 5 H,d, J=6.2 Hz), 1.28-1.55 (2 H, m) 1.84-1.97 (2 H, m),
2.19 (2 H, q, 3 = 7.4 Hz), 2.77-2.91 (1 H, m), 3.03-3.19 (1 H,
m), 3.61-3.74 (1 H, m), 3.92 (3 H, s), 3.96-4.16 (3 H, m),
4.21-4.33 (1} H, m), 4.51 (L H, t, J = 5.3 Hz), 4.92-5.05 (1 H,
m), 6.55 (1 H, s), 7.27-7.38 (4 H, m), 7.65 (1L H, d, J =17.9
10 Hz).
[0345]
Example 23
Production of 6~ethyl-5-(4-fluorophenyl)-1l-methyl-3-(1-
methylethoxy)-4-oxo-N-(2- (pyrrolidin-1-yl)ethyl) -4, 5~dihydro-

15 1lH-pyrrolo([3,2-c]pyridine-2-carboxamide
[0346]

[0347]
To a 0.19M-DMF solution (500 uL, 96 umol) of 2-

20 (pyrrolidin-l-yl)ethanamine was added a 0.16M-DMF solution
(500 pL, 80 pmol) of the compound of Reference Example 31, and
a DMF solution (500upL) of HOBt (120 pmol) and WSCD (120 umol)
was added thereto. The reaction mixture was stirred overnight
at room temperature. The mixture was extracted with ethyl

25 acetate (3 mL) and 2% agueous sodium hydrogen carbonate
solution (2 mL), and the organic layer was collected upper
layer Phase Septube (manufactured by Wako Pure Chemical
Industries, Ltd.). The ethyl acetate was evaporated by blowing
nitrogen, the residue was dissolved in DMSO:acetonitrile (1:4)

30 (1000uL), and the solution was purified by preparative HPLC
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col l ected hy upper |ayer Phase Septute tenEi nufactured by. Wako Pura
Chem cal indutries, Ltd.). Etdyi acetate was evaporated by haow ng
ni trogen, the re5|due was di ssol ved. DVBOzacetonitril e(1l: 4)(1000uL)
and. the' ééFﬁFPBﬁtﬁhéeph9|$¥e%ﬂ¢%@%ﬂm;ﬁﬁﬁ?ﬁQ%ﬁevéoﬂﬁﬁénlng water)
(agetorltrbh%@ngpglgg{g@rggﬁg5@hd containing water) to give the t|tIe
compound, yield anal ysis: purity 100%

MS( EST- 1- )Y4$3d2(&ﬂE§mgS [03581 Exanpl e 52- Exanpl e 55 By at

met hod si ar, ot e the coil: pounds showp. in.
Table 2 mgFE §§t§P%2§5 ngﬁﬁe d%%%und of Reference Exanple 31 and
t he corresnmﬂﬁsmg)annae.3(M®QB9l Table 2 Ex. No, vyield purity , )ye,
M5 ( ESL+) [0348]

Example 24-Example 50

By a method similar to that in Example 23, the compounds
shown in Table 1 were obtained from the compound of Reference

10 Example 31 and the corresponding amine.
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446,2 '

fol |l owi ng
Exanpl e |

e f

, 131 OM

[ tion.

fnr "ixanpde,
|, capsul e

40109y (2) lactose 70 nqg ; 3)

[03601 5 Fornul ati on Ezenpin 1
medi canment contai ni ng tha conmpound of the :esent:
abfl vg i ngredi ent can bn produced,

invgntinn as an
baaeg on the

(1) the conpound obtained in
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Ex. T —— yield puilty MS
No. (mg) (%) (ESI+) |
HiC,
N—CH,
CH, S
H,C—N
H,C o o
24 = 2557 99 457.2
Oy~ NCH,
N.___=
F/O/ CH,
F
CH, /j
n,c—{o 2 §~——
25 213 96 443.3
H=°\N/\/ﬁwl_\£:/>“\
H,C N CH,
! 0 cH,
UHHC
¥\ __CH,
L5y
26 24.3 100 470.2
27 21.4 100 470.2
F
Q/DH
(o] NH
CH,
H,C— o
28 T o 25.4 100 470.2
A
: VAR
F




crystalling cellulose 9 no (4) magngsiamtea rote |

ng

capsul e120

ny (1), (2), (3) and 1/2 of (4) are blended and granuJated
Thereto is added the rest of (4) and the total. amount. is filled in
a gelatin ddpsille. 9 [03611 2. tablet (1) the conpound obtained in
Exanpl e 14@g@14;1;b | act ose58 ng (3) Ddrnstarch. 18 ng. m (4)
crystalli. g (5) _magnesium stearate0. 5 ng 1 tablet120
e (¥¥; (2), 3) 2/% 9{1 @ﬂ}eand 1/ 2 of (|5yisk@|bLedded ands
granul ated. | TRereto i s added the rest of: (4) and (8)ngand the) | s| (ESI+)
mxture is conpression formed to give a tablet.: 0362] Fornplation
Exanpl e 2 The conpoung obtain ad le 1. (50 nn) is dissolved | n
t he Japanese¢ Phar pacopoei a distil water for injjection|(50 m |,
and t he Japanese Thedistilled t & for injection fis added to 100
317.a, The solution is filtered (nder/"sterile conditions, and 1 m of
the solution iz filled in an Fhjel ?Jhnvial under [steér.i7ll € condit| ofs). 2
and freeze tdrind| and seal ed, 2 03631
30 26.4 100 430.2
CH,
NN
31 —_ 24.9 | 100 | 444.3
s} HN\/\/\DH
HC™ Sen,
Hc\o CH,
OTNH CH,
HC—N" 07 “cH
32 :{:O 28.1 100 458.2
\_y
H,C— 7 N\
__.F.
CH -
e g )
33 HE Ny i }T’ i~\ 25.7 | 86 471.3
[ H,c— A R
| o &y, L
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Geneti c oper
are based.
Mbl ecul ar

appended pr(gtgé&él of the reagent,

ation.
on t he nmet hods described in a bock.

Cl oni ng,

nmet hods descri bed in Experinent

Col d Spring Harbor Laboratory.
03641 Experi nent

Copotructi@anet @k reporter plasm

cted-b;

al

1989) ,
al

Exanpl e |

Exanpl es bel ow
(Mani atis et al.,

and t he

reporter plasmd

was constru inding site and chicken =
8-crystalliné“promoter into the, 35.,upstream of I[uce ot @7@]?1353/ MS
(Pronmega). | No. 6-Cry5talline pronoter was clonedmgbyv | POR?) (ESI+)
rretla od usjwo, as a priner set, nth %fj(c O\lAs Se
-a?ii.. .. AGATOTGC. CAGC. CCAGECI ID NG : 1) 5
- CCCAAGOTTA &C. C. C GCACAGq'C;CCT \ <3 o SEl C) ID NO. 2) a prepared in
reference tp ghe base :sequ . esc\r’l ed. in GenGapk acpessiPpn Noges
X021.87, and chi cken genome DNA © »:.,1t.Dirsech) as. |a tenplate..’
POR reaction was perforned u%:%g Pfu Turbo (Stratagenep and foll pw ng
the attached protpcol. The obtained 10F.i bp fragnment was di gested
with restriction enzynes ..)o Bglii and Nindill, and inserted into
Sglll-Kindl]l site of pGL, 3 to giHvLe@esrrdd pG.. 7./318 -crly pronoier.
As 8 x di rbinding site, a. sequen contai ning. |eight 9-bp G|
bound consensus sequences (GA ) gescrl bed in ?bon et
Biol., Chem: vol| 273, pages Qq. (1998) was |7.5 prepare& from
synt heti c DNA35That is, two syngheti c “BNAs, 25.4 100 470.2
GGGGTACCGACCACCCAGACCZ' CCCAGAC GACCI CEI CAGACTACCCAGACCACC. CA
GACCACCOAGATT. C1) . ) DaARGAGCI TC- 3J F:,(,),. DN 3)
GAAGATOTTGECTGGTE GEGTGE CTGECT CCGTGGICTGEE GG C. TGEC. TGTO
TC. 3 cd C ZGGGTGCTCGCTACCOC -3 4) were heat |[treated at 95DC for
2 minntes, and-incgubated-at—for—1-hr—for—anneaking-togi-ve—a double
stranded. DNA of the above- n:Fong,d two synthetic DNAs. [The obt ai ned
double rii stranded DNA nhésted. with restrijction dnzymes Bglii
and Kpni, and. the obtained [ fragnent was inserted into Gallj -
Kpni site of B6-Q3/E, -cry Bro t onstruct pl admzd (179 3/ 8-483.2
ory pronoter, 8 x| @i bindi n,qc ,F @i reporter plasnrd. |au
2. Construction of plasmd for expressi on of nouse Sob--N end
fragnent As|a material for constrygtion of piasmd. for Shh-N end
fragnent expressipn,—ntaise-5th—ebNA-was—eloned—at—fi+nt-
F
|
J:}
37 me YN e
o 0 T o 4.4 100 | 465.2
No n N,
B —(D CH,
9
= _
:g:nm
4 P cn,
A
|
38 he 0"~ | o, 27.0 100 | 483.2
[ (.!JH1 o “{‘ | |
| \\/é | |
\_ 7
"
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The nouse Shb caNA was cl oned by Nested PCP. nethod usino
nmouse 11-day fetus cDNA. (Ci ontech) as a tenplate.

sequence @S%r epared in reference to the base seTnence described. in
GenEank acc 20n No, i 7 NM 009170 As the ptinmer set for 15.i- PCP, 5
-CTSGGaGG%inQG@A@ACA -3 (SEQ ID NG 5)
5 ----- -ACTTTOCaATCAEL- TTOTTALL -3 (SS()—1D NG } were-used,
and as the prE?‘rer set for 2. 1ls’c§uc§9§e 51 yle d | purity | Ms
GCCGT ACCATEOTGOTOCTGCTGECCA. -3 1D NC (m (%) (ESI+)
rf. 'TCTACATCAGCI’GGACTTGACCGCCA (SSQ ID \:[ .. 8) wer e used.
PCR reaction was performed usi ng PJELLU b h? (Stra..tene)l and
follow ng the attached. protocole, resul ting FCP. prgduct. was
cloned. by pcDNA31 (4-) (lrnti.t. %q)gefm), and the inserted bA E. e
segpence was confirmed. i'ng ime mouse Shh cINA sequence| 27g5.2
obt ai ned as|menti pned above.'te fare, a partial cDNA sequence wherein
stop codon (T(:A) |[was added to -termmel of cDNA. sequenbe enchdi ng
ist to 192th. am nb acid. seque% of . nmbuse Shh was obtai ned by|PCR
met hod- As the priner set, 5 -ATGOTSCTGOTGETGCCOAS -3' (|SEQ I D NG
9) S eTTAGX TTTMECES-3—CSE-O—+D-NB—1-0)—-20werie—used-
PCR reection was perforned ueing 5- fu Turbo (54, -, mat agene) and
followi ng the attached prot ocoI  HeTHd O?Frsjl neb OCR poduct (wes cl oned
by pcDNA3, I |() (invitrogen), t heny rted base. sequenbe was
confi rned. 40 |In the ma taned above, a piasm(d. 1foor 483.2
7.0U. Se Shh|end fragnment e WHCDNA3. 1/ n6hh- N, was
constructed, [03661 3, Productl n bf reconbl nant type nouse Shh enb
freprment. HER293 cells wef'e grbwn in D - MEM nedi um
(I nvi t r ocen)—econtedntingTS%fetal—boevineserumin-a-10—-em-dish: =
peDNA3. 1/ nEnh- N was i nt rﬁm\,uged intacthe cells using FUSEE6 (Roche
Appl i ed Sci ence), | Thereafter], wHEEZ293 cells. were cultlured. in a
carbon dioajde gas incubator ato37cC for 24 hours,| and the nedi um was
exchanged. W t#i. D - MEM nEdi um r E: vyH(ogen) ar. contied 8 ng 2%of etab17.3
bovi ne seram After culturing f&f 4 2 MK, ja. culture supernatant,
cont ai ni ncl|{ recombi nant type noume S h- end fragnment was obtai ned
by. filtratjon using a filter (0.22##¥1)- [03871 ..'(.: 4
i ntroducti op—of—plasni-d—forGi—-1-expression-and-repcterplasmd
into RIR3173 cells and peductl on “65 -@xpressing cel|ls
42 A 3.5 10
<—/<N . 0 540.2
H::g
CH, CH
N‘; 3
| E
43 \ﬁﬂ A o 22.6 | 100 | 457.2
~ o g '
€ ) o,

The pr

.-..3.5

i mer
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C2nN. Cg- Foxnl<Pu/ Cr1Crlj), zAn anti-tunor test was petforned oeing a
tunot passaged by subcot anedoe trensplantetion, A thnor 738s. was
i sol ated by O .mcell strainer (BD Biosciences, Cat. NO 352340),

a
t unor suspeMgﬁéH was prepared with Leibovitz's 1-15 nedi um (G BCO,

Cat, NO 1%415-114) in a 2-fold anmpunt: relative.. to the 1() teelor
mass wei ght —m-xe ~anmount—of ”nfrig (ED-Bi-osci-encges,
Cat. NO 35523%¥, and subcutaheguel y transpl anten tioyaebhousenait300 Ms
.ia per transpban atlon site, S%ﬁ€°¥ﬁﬁ6r di ameter af tetq) (2) (ESI+)
t ranspl ant at+ when—t-he—teh{{: _:n stze—freached 150

- 250 mmB, the an1i -tur( HJ s started. us*ng 3 |m ce per
group. The|t est coﬁﬁﬁgza prepared to aclhi eve a dose off 1

ng/ kg. withja 0,5 % nethy i se Shin -19.tso [Chem cal Co., Ltd_,
Cat. No. SM 1G®) suspension, “an 4l | dmini stered3Mi ce aoday. 494.2
for. 2 wee.k.s.. The tunor sigze was. /takcul ate& based .2.-/(.) on the

| onger dianeter and shorter. dianeter of the tunor| measuried with|an

el eotrch vernier caliper, After thecstart of the tiest, the tunor |size
was neasur ed—every—2-or—3-days—and-the—growth-rate-of the-tnmrsize
was cal cul ated- The grow h rete ofcuf he tunor size by each test

conpound at [the end of th test is shown in tabs foll owi ng Tabl e

4. fhe tunmpr growth {gﬂ the results of| a signjficant
difference test by the adninlstgag' R-of each test| cof fpound are

shown in the Fdede. The growt h aateof the tunor Si 25T Q) id® 444.2
cal cul ated according to: :JO gxowt @ (T/Q - ((tunor size of
conpound adin ndstratien group @t- (heH of adm nistration) -(tunor

si ze of compound adninistration groug-at, he start| of

admi ni stration))/((tunor size of control *group at the end| of

adm ni stration)-(turor size of control group at. he )tart. of

adm ni stretion)) X100, 35.[0371] Table 4 From t he above- menti oned

results, th@3x@ipounb of the s present invention was shown to have a
superior ano |nqﬁgltory action. Industrial Applicability 103731 Since
t he conpéuﬂ%‘ élpresent i nvention shows a. 1:4 superior &no

i nhi bi tory meidienia ¢ r@-e%lyx @sqﬁuklageeﬁhem lbem@rmﬁﬁri-s or
treatment of diseases related’t cancer etc.

provi ded- Fetaddiathory) An@eorﬁe 9@ﬁpdund3oylthé,br@s@mdr¢ﬂh%ﬂt|on is
al so super i e xp ession har macoki neti cs,
squbiIity,%%ﬁkgr gf?oﬁ]kﬁgﬁél 22e3xBoxaRtide

[0356]

10

[0357]
To a 0.19M-DMF solution

(500 pL, 96 pmol)
(500pL,

of pyridin-3-

amine was added a 0.16M-DMF solution of the

80 umol)
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| s other pharnmaceutical products, safety and stability, it is useful

as a nedgoant. [0374] This application is based on patent app.

| cati on Nos -195770 _and_2010-015644 file Japan, the
contents ofcoi?&?u\ﬁn%?g% ikregeerﬁggﬁpggggmalgng?m % e? cejl?bﬁrp ng‘ft%?‘&h.‘?@@‘é@)

1, A conpound HZEpr esent echoby the Doprml a16) GindF) RES Whetdd K8erdito. The
a. sulfur atomor an oxypen atom nn 6. a hydrogen atom or aal kyl

group; reacty onc FlFANS ¢ VgFoaplopeFonartyidtliayvi sy sUhst i Thentsxture
; mahydr oxy \@l-oun topldraraldi ¥ nhavihng acsubsti Ak > Ii8q;
group optionally haygn s&hsti tagnt(g) ; %éi ng%{h%) a%%lé%gr%%}gegé{g SSdium
opt i onal Py hﬁédnqggfrsmggaom' &nt 6] utRon (8 mLhydengermatanyam hal@gen was

atom or a. ed roac _cr salt. _thereo n3.2,. The

conpound Orccislij]%ctoe’ cyail&#%fg \gkﬁg?a]e:i ﬁglageNI%Q%Pg’%?? 1[Igalmilga%t%%‘flo%%nwak°

atom or aalkyle giheud;caRc2nidssaréashanmeyl ) gr eomyoptdenaltey WhaYidgdoted
sel.ected from M4) a C ".a al kyl group optionall haygng

2 substitu n}; ) )E C". .
subst i toen'?v( s?’, CYE P24 TOBSN . tBeaFRYATES YRDUPLSSOBPtGonal |y naygng
: ggzt : E ﬁgg:t?&s@)o:a%e@‘o%-itgiﬁéqll@@l) kyboe[.eap orbi@nal Ly fa¥iNG,as purified
10 by preparative HPLC (acetonitrile-10mM ammonium carbonate-—
containing water) to give the title compound.
yield: 7.2mg
LC-MS analysis: purity 100%
MS (ESI+) :449.2 (M+H)
15 [0358]
Example 52-Example 55
By a method similar to that in Example 51, the compounds
shown in Table 2 were obtained from the compound of Reference

Example 31 and the corresponding amine.
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aryl group optionally baying sabstgtuents), and (5) a heterocyclic
croup optionally having sabstituent(s), rA'23 is an optionally

hal ogenat edal koxy group; :5355 atyl. gKoup optionally
havi ng subépﬁ§@ént(s), or (2: a 1lle;1-....4:1povplic group optionally
havi ng substhbtjuepAs); Rcs is a goAd); and Rci is a hydrogen atom
The conpoupd-or—salt—of clai ; in- X is NP, cl wherein Ais

met hyl . 46: Etty+1- 8- (4-f | uor oclgenyl) N 11- (hydr oxypréeyt) pdperidi n- &S
y1] - 1- met hyl -NpB.ox0-3- (2, 2, 2-trifluoroat hozy) - 4, 5- dj higdr)o-|al I(pyr r ol(@E3+)
:2-ci pyridihe-2-carboxam da @ a qalt thereof. Yu b |

6- Et hy1l-5-(4-fl uonaehenyl) - t droxyacetylipipe}idinT4- y-11
 emet hyl - 31 (1-pat hyl et 1-: oxy) 74- =4, 5dinhydr o- 1Hpyrrol g 3, 2-c] pyrid
i ne- 2- car boxanide |or a. SEFT]T reof . e\ 4/ F 3.2 100 466.2

3- Et hoxy- 61 et hyl - 5- (4-f I phéhy1§i- N-[1- 15
(hydroxyacetyl ) p4)eri di n-4-y1] - 1upet Ay1- 4- oxo- A, 5- di hydr del Hpyrr ol o[ 3
, 2- ¢] cyri dine=2-carbozanmde of, a-—salt—thereof—7 A orogrug—of—the
..- '-Corl|salt. of anyclains[1 to 8% so 8. A medicanent |[conpri sing
the conpound or salt of any of @lai" q to 6 or a prodrug. thereof,

j iSwﬂ?ﬂ_na i nhi bitop. |1, 10he | 448.2

9. The nedi cafaent [of clai \
medi canent | of cl aijm 8" whi -1 angagent—for the prophyljaxis orL
treatment of cancer, 11, A met hog ﬁﬁcmthe nreflylaxis or| treatnent.

(=)

of rancer in_a man ich conpnﬁsea adm nistering an effect.inma ]
amount of 50 the conpound or galtcwf any of clainms|{1l. to |6 or a

prodrug theresf to the nntdatlfxg 12, t he conpoend or salt of

any of clains % to 8 or g cmfjochha ereof for th% pr o tion fg

an agent for P a st nroph Zi rtreatnment of ca1cér, SEGQUENCE 447-2
LI STI NG <110> Takeda Phar mace@t i cél any Limted <1203 Fused

het erocycl jc derivative and use"€hereofcic130> 091594

Ci

55 HyPy N0 1.7 100 500.1

[0360]
5 Formulation Example 1
A medicament containing the compound of the present
invention as an active ingredient can be produced, for example,
based on the following composition.

1. capsule

10 (1) the compound obtained in Example 1 40 mg
(2) lactose 70 mg
(3) crystalline cellulose 9 mg
(4) magnesium stearate 1 mg
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<150> N2009- 195770 <151> 2009-08-26 <160> 3E2010- 015644 <151>
2010-01-27 <160> 10 <210>, 1 <211> 28 <212> DNA <213> Artificial
Sequence <22D> <223) prinmer <400> 1 gaagetotgc cagoccaggc tceggggc
<210> 2 <2/ 1> 29 <212> DNA <213> ArtificlafaSeguence 22089 <223>

primer <400> 2 cg?‘tg?ggggge&ggcgrg%gﬁz geact9ac,, 22192332113 88 a5t 8% eq.

DNA <213> Artifi
Thereto is added the rest of (4) and the total amount is

filled in a gelatin capsule.

5 [0361]
2. tablet
(1) the compound obtained in Example 1 40 mg
(2) lactose 58 mg
(3) cornstarch ' 18 mg
10 (4) crystalline cellulose 3.5 mg
(5) magnesium stearate 0.5 mg

1 tablet 120 mg
(1), (2), (3), 2/3 of (4) and 1/2 of (5) are blended and
granulated. Thereto is added the rest of (4) and (5) and the
15 mixture is compression formed to give a tablet.
[0362]
Formulation Example 2
The compound obtained in Example 1 (50 mg) is dissolved
in the Japanese Pharmacopoeia distilled water for injection
20 (50 ml), and the Japanese Pharmacopoeia distilled water for
injection is added to 100 ml. The solution is filtered under
sterile conditions, and 1 ml of the solution is filled in an
injection vial under sterile conditions, and freeze-dried and
sealed.
25 [0363]
Genetic operation methods described in Experimental
Examples below are based on the methods described in a book
(Maniatis et al., Molecular Cloning, Cold Spring Harbor
Laboratory, 1989), and the appended protocol of the reagent.
30 [0364]
Experimental Example 1
1. Construction of Gli reporter plasmid
Gli reporter plasmid was constructed by inserting 8 x

Gli-binding site and chicken é-crystalline promoter into the

35 upstream of luc+ of pGL3 (Promega).
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<223> prinmer <400> 3 ggggtaccaz ccacccagac oacccagecc acceagacca
cceagaccac ocegacoacc oOn: au: ace egaccaccce agetcttc <210> A <211> 88
<212> DNA <213> Artificiai Sequence <220> <223> priner <400> 4

gaaget ett g ggt ggbetygs ot Gytragge arggteot aggt cgeceguby §ERcrgagr8gusing, as
teiggeggt|agéggggggggﬁggégﬁgggtfg%&ﬁAé <211> 20 <2i 2> DNA <213>

Artificial quence < > priner <400> 5 ct gggt gggg at oggagaca
<210> 6 <231>GRAGA2126CONACRRAGSCRETGEG@C-13 'SeuEnce ¥2202)<223>
primer 5" -CCCAAGCTTCTGCCCGCACAGCCCTGCTC~-3" (SEQ ID NO: 2)

5 prepared in reference to the base sequence described in
GenBank accession No.; X02187, and chicken genome DNA
(Clontech) as a template. PCR reaction was performed using Pfu
Turbo (Stratagene) and following the attached protocol. The
obtained 108 bp fragment was digested with restriction enzymes

10 BglII and HindIII, and inserted into BglII-HindIII site of
pGL3 to give plasmid pGL3/d-cry promoter.

As B8 x Gli-binding site, a segquence containing eight 9-bp
Gli bound consensus sequences (GACCACCCA) described in Yoon et
al., J. Biol. Chem., vol. 273, pages 3496-3501 (1998) was

15 prepared from synthetic DNA. That is, two synthetic DNAs,

57 _
GGGGTACCGACCACCCAGACCACCCAGACCACCCAGACCACCCAGACCACCCAGACCACCCA
GACCACCCAGACCACCCAAGATCTTC-3" (SEQ ID NO: 3)

57 -

20 GAAGATCTTGGGTGGTICTGGGTGGTCTGGGTGGTCTGGGTGGTCTGGGTGGTCTGGGTGGTC
TGGGTGGTCTGGGTGGTCGGTACCCC-3’ (SEQ ID NO: 4)
were heat treated at 95°C for 2 minutes, and incubated at 37°C
for 1 hr for annealing to give a double stranded DNA of the
above-mentioned two synthetic DNAs. The obtained double

25 stranded DNA was digested with restriction enzymes BglII and
KpnI, and the obtained DNA fragment was inserted into BglII-
KpnI site of pGL3/86-cry promoter to construct plasmid pGL3/8-
cry promoter, 8 x Gli binding site, i.e., Gli reporter plasmid.
[0365]

30 2. Construction of plasmid for expression of mouse Shh-N end
fragment

As a material for construction of plasmid for Shh-N end
fragment expression, mouse Shh cDNA was cloned at first.
The mouse Shh cDNA was cloned by Nested PCR method using

35 mouse ll-day fetus cDNA (Clontech) as a template. The primer
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<400> 6 gogotttocc atouttcot tett24 <210> 7 <211> 27 <212> DNA <213>

Artificial

Sequanca <220> <223> prinmer <400> 7 aggeacoat gctgetgotg

ctggcca27 <210> 8 <211> 28 <212> DNA <213> Artificial Sequence <220>
<223> pri mEF9LL00S 82§cPoERFAEE agot FEHREITICYACT JICars S EFSI B IEE 1>

20 <212> DMAst21820ALhi ELGEah K SeQUence,$420> @23 Arlgrer <400> 9
at gctgctgo tactggccag20
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As the primer set for 1°% PCR,
5" ~CTGGGTGGGGATCGGAGACA-3" (SEQ ID NO: 5)
5" -GCGCTTTCCCATCAGTTCCTTATT-3" (SEQ ID NO: 6) were used,
and as the primer set for 2™ PCR,
5" -GGGGTACCATGCTGCTGCTGCTGGCCA-3’ (SEQ ID NO: 7)
5’ -GCTCTAGATCAGCTGGACTTGACCGCCA-3’ (SEQ ID NO: 8)
were used. PCR reaction was performed using Pfu Turbo
(Stratagene) and following the attached protocol. The
resulting PCR product was cloned by pcDNA3.1 (+) (Invitrogen),
and the inserted base sequence was confirmed.

Using the mouse Shh cDNA sequence obtained as mentioned
above as a template, a partial cDNA sequence wherein stop
coden (TGA) was added to 3'-terminal of cDNA seguence encoding
lst to 198th amino acid seqguence of mouse Shh was obtained by
PCR method. As the primer set,

5" -ATGCTGCTGCTGCTGGCCAG-3" (SEQ ID NO: 9)
5" -TCAGCCGCCGGATTTGGCCG-3’" (SEQ ID NO: 10)
were used.

PCR reaction was performed using Pfu Turbo (Stratagene)
and following the attached protocol. The obtained PCR product
was cloned by pcDNA3.1 (+) (Invitrogen), and the inserted base
sequence was confirmed.

In the manner mentioned above, a plasmid for mouse Shh-N
end fragment expression, pcDNA3.1/mShh-N, was constructed.
[0366]

3. Production of recombinant type mouse Shh-N end fragment

HEK283 cells were grown in D-MEM medium (Invitrogen)
containing 10% fetal bovine serum in a 10 cm dish and
pPcDNA3.1/mShh-N was introduced into the cells using FuGENEG6
(Roche Applied Science). Thereafter, the HEK293 cells were
cultured in a carbon dioxide gas incubator at 37°C for 24 hours,
and the medium was exchanged with D-MEM medium (Invitrogen)

containing 2% fetal bovine serum. After culturing for 48 hr, a
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<210> 10 <211>20 <212> DNA <2135 Artificial Sequence <220> <223>
primer <4005 10 tcegccgcog gatttggccg20

culture supernatant containing recombinant type mouse Shh-N
end fragment was obtained by filtration using a filter (0.22
W)

[0367]

5 4. Introduction of plasmid for Gli-1 expression and reporter

plasmid into NIH-3T3 cells and production of expressing cells
Using D-MEM (Invitrogen) containing 10% fetal bovine

serum, expression plasmid pcDNA3.1 and Gli reporter plasmid

(pGL3/d~cry promoter, 8 x Gli binding site) produced by the

10 method of Experimental Example 1 were introduced into NIH-3T3
cells grown in a 10 cm dish by the use of FuGENE6 (Roche
Applied Science).

After.culture for 24 hr, the cells were recovered,
suspended in D-MEM medium containing 10% fetal bovine serum

15 and supplemented with Geneticin (Life Technologies Oriental,
Inc.) to a final concentration of 500 pg/ml, diluted to 10°
cells/ml, plated on a 96 well plate, and cultured in a carbon
dioxide gas incubator at 37°C to give Geneticin resistant
transformed cell line.

20 The obtained transformed cell line was cultured in a 96
well plate, mouse Shh-N end fragment obtained in Experimental
Example 3 was added, and NIH-3T3/Gli reporter cell, which is a
cell line capable of induction of luciferase expression, was
selected.

25 [0368]

5. Evaluation of compound

NIH-3T3/Gli reporter cells cultured in D-MEM (Invitrogen)
containing 10% fetal bovine serum were plated in a 96 well
white plate at 1x10? cells/well, and cultured overnight in a

30 carbon dioxide gas incubator at 37°C. The medium was removed,
a compound (50 pl) and culture supernatant of mouse Shh-N end
fragment-expressing HEK293 (D-MEM medium containing 2% fetal
bovine serum, 50 pl) were added, and the cells were cultured
for 48 hr in a carbon dioxide gas incubator at 37°C. Bright-

35 Glo (Promega, 50 pl) was added, and the mixture was stirred,
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after which luciferase activity was measured by EnVision
(PerkinElmer). The inhibition rate was calculated based on the
luciferase activity of the control without addition of the
compound as 100. The results are shown in Table 3 below.

5 [0369]

Table 3
Example inhibition rate (%) at 1 uM
1L 98
3 N
4 I
5 96
6 96
7 a7
8 97
9 g
10 96
11 96
12 gy
13 i}
14 96
15 99
16 96
17 95
20 96
Zil 96
22 97
[0370]

10 Experimental Example 2 In vivo anti-tumor test
According to the description in Sasaki, K. et al., (2006)

Cancer Res. 66: 4215-4222, an anti-tumor effect of a compound
was evaluated using a mouse medulloblastoma allogeneic
transplantation model. To be precise, Patched 1 gene mutant

15 mouse (lineage name: PtchltmlMps/J) was purchased from The
Jackson Laboratory and p53 gene mutant mouse (lineage name:
P53N4-M, Nomenclature: B6.129-Trp53tm/BrdN4) was purchased
from Taconic, and a mouse of Patched 1(+/-), p53(-/-)

phenotype was prepared by mating. The tumor tissue of
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medulloblastoma spontaneously occurred in the cerebellum of 7-
to 9-week-o0ld Patched 1(+/-), p53(-/-) mouse was taken and
subcutaneously transplanted into a nude mouse (lineage name:
CAnN.Cg-Foxnl<nu>/CrlCrlj).

An anti-tumor test was performed using a tumor passaged
by subcutaneous transplantation. A tumor mass was isolated by
a 40 pm cell strainer (BD Biosciences, Cat. No. 352340), a
tumor suspension was prepared with Leibovitz’s L-15 medium
(GIBCO, Cat. No. 11415-114) in a 2-fold amount relative to the
tumor mass weight, mixed with the same amount of matrigel (BD
Biosciences, Cat. No. 356237), and subcutaneously transplanted

to a mouse at 100 pl per transplantation site. The tumor
diameter after transplantation was measured and, when the
tumor size reached 150 - 250 nm?, the anti-tumor test was
started using 5 mice per group.

The test compound was prepared to achieve a dose of 1
mg/kg with a 0.5 % methylcellulose (Shin-Etsu Chemical Co.,
Ltd., Cat. No. SM-100) suspension, and orally administered
twice a day for 2 weeks. The tumor size was calculated based
on the longer diameter and shorter diameter of the tumor
measured with an electron vernier caliper. After the start of
the test, the tumor size was measured every 2 or 3 days and
the growth rate of the tumor size was calculated. The growth
rate of the tumor size by each test compound at the end of the
test is shown in the following Table 4.

The tumor growth rate and the results of a significant
difference test by the administration of each test compound
are shown in the Table. The growth rate of the tumor size
(T/C) was calculated according to:
growth rate (T/C) = ((tumor size of compound administration
group at the end of administration)- (tumor size of compound
administration group at the start of administration))/((tumor
size of control group at the end of administration)- (tumor
size of control group at the start of administration))X100.

[0371]
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Table 4

Example T/C (%) P value (Dunnett’s test)
5 42 p<0.025
7 40 p<0.025
[0372]

From the above-mentioned results, the compound of the
present invention was shown to have a superior Smo inhibitory
action.

Industrial Applicability
[0373]

Since the compound of the present invention shows a
superior Smo inhibitory action, a clinically useful agent for
the prophylaxis or treatment of diseases related to Smo (e.g.,
cancer etc.) can be provided. In addition, since the compound
of the present invention is also superior in the efficacy
expression, pharmacokinetics, solubility, interaction with
other pharmacéutical products, safety and stability, it is
useful as a medicament.

[0374]

This application is based on patent application Nos.

2009-195770 and 2010-015644 filed in Japan, the contents of

which are encompassed in full herein.
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1. A compound represented by the formula

(€D

wherein

X% is NR®, a sulfur atom or an oxygen atom;

R is a hydrogen atom or a Ci-¢ alkyl group;

R® is a carbamoyl group optionally having substituent (s);
R® is a hydroxy group optionally having a substituent;

R® is a cyclic group optionally having substituent (s);

R®® is a Cig alkyl group optionally having substituent (s):;
RY is a hydrogen atom, a halogen atom or a Ci-¢ alkyl group,

or a salt thereof.

2. The compound or salt of claim 1, wherein

X® is NR® wherein R* is a hydrogen atom or a Ci¢ alkyl group;
R is a carbamoyl group optionally having 1 or 2 substituents
selected from

(1)

(2)

(3) a Cs-g cycloalkyl group optionally having substituent(s),
(4)

(5) a heterocyclic group optionally having substituent(s);

a Ci-¢ alkyl group opticnally having substituent (s),
a Cy-¢ alkynyl group optionally having substituent(s),

a Cg-10 aryl group optionally having substituent(s), and

R® is an optionally halogenated Ci;-¢ alkoxy group;

R® is

(1) a Ce-10 aryl group optionally having substituent(s), or
(2) a heterocyclic group optionally having substituent (s);

R®® is a Ci.¢ alkyl group; and
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RY is a hydrogen atom.

3. The compound or salt of claim 2, wherein X® is NR®' wherein

R is methyl.

4. 6-Ethyl-5-(4-fluorophenyl)-N-[1- (hydroxyacetyl)piperidin-4-
yl]-1l-methyl-4-oxo-3-(2,2,2-trifluoroethoxy)-4,5-dihydro-1H-

pyrrolo[3,2-c]pyridine-2-carboxamide or a salt thereof.

5. 6-Ethyl-5-(4-fluorophenyl)-N-[1- (hydroxyacetyl)piperidin-4-
yll-1l-methyl-3-(l-methylethoxy)~4-ox0o-4,5~-dihydro-1H-

pyrrolo[3,2-clpyridine-2-carboxamide or a salt thereof.

6. 3-Ethoxy-6-ethyl-5-(4-fluorophenyl)-N-[1-
(hydroxyacetyl)piperidin-4-yl]-1-methyl-4-oxo~4,5-dihydro-1H-

pyrrolo[3,2-c]pyridine-2-carboxamide or a salt thereof.

7. A prodrug of the compound or salt of any of claims 1 to 6.

8. A medicament comprising the compound or salt of any of

claims 1 to 6 or a prodrug thereof.

9. The medicament of claim 8, which is an Smo inhibitor.

10. The medicament of claim 8, which is an agent for the

prophylaxis or treatment of cancer.

11. A method for the prophylaxis or treatment of cancer in a
mammal, which comprises administering an effective amount of
the compound or salt of any of claims 1 to 6 or a prodrug

thereof to the mammal.

12. Use of the compound or salt of any of claims 1 to 6 or a
prodrug thereof for the production of an agent for the

prophylaxis or treatment of cancer.
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SEQUENGE LISTING
<110> Takeda Pharmaceutical Company Limited
<120> Fused heterocyc!ic derivative and use thereof
<130> 091594

<150> JP2009-195770
<151> 2009-08-26

<150> JP2010-015644
<151> 2010-01-27

<160> 10

<2100 1

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 1
gaagatotge cageccagge tocgggge 28

<210> 2

<211> 29

<212> DNA

<213> Artificial Sequence
<2207

<223> primer

<400> 2
coccaagoettc tgocogoaca gocetgcte 29

Q210 3

<211> 88

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 3
gggetaccga ccacccagac cacccagacc acccagacca CCCagaccac ¢cagacGace
cagaccaccc agaccaccca agatcttc 88

<210> 4

<211> 88

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 4

gaagatottg ggtegtctge gtegtotege teptcteget gototeeste gtotgestes
tetegggteggt ctgegtegte ggtaccee 88

210> 5

Q211> 20

<212> DNA

213> Artificial Sequence
<220>

<223> primer

<400> 5
ctgggteggge atcggagaca 20

<210> 6

Q211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> primer
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<400> 6
goegetttocoe atcagttoot tatt

<210> 7

Q211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 7
geggtacoat gotgotgote ctegeca

<210> 8

<211> 28

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 8
getotagatc agetggactt gaccgeca

210> 9

211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 9
atgotgotsc tectgeccag

<210> 10

<211> 20

<212 DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 10
tcagoogocg gatttgecce

2

24

27

28

20

20



