
DESCRIPTION FUSED HETEROCYCLIC RING DERIVATIVE AND USE TEEPEOF
Tchnical r"r,11        The present invention relates to a fueed.
heterocycle derivative and use thereof.. More particularly, the
present invention relates to a compound haying a strong. S1110
inhibitory. activity and useful for the prophylaxis or treatment of
cancer is and the like, an& uee thereof., 100021 (Back round of the
inventitx       The s'--r'y of modphogenesis dur-ine the
developmental stage has been conducted used on the screening of
variant using. Drosophila_ Heeeehog gene (nil) was foune as one of
the genes that. cause morphological abnormality of Drosophila embryo
due to mutatihn thereof, Hedeehog gene product (H1-'1) is a secretory
protein, which is produced as an aboot 45 kDa precursor and then
divided, due to autolysis, into a. 20 kra N-terminal side domainr
which is a main active principle, and at 25 kDa C terminal side
domain, The 20 kDa. N-teaminal side domain, which. is a. Tali: active
principle, is modified by fatty acid on the N -terminal and
cholesterol on the C -terminal thereof, The Hedgehob signal
transduction system ib formed. by the protein 23 group described
below. Rh receptor is Patchee. (Ptch), which is a twelve
-transmerbrane -tyTb. protein, Pthh acts on Smoothened. (Snit)),
wnidh is a seven -transmbrbrane -type protein, and suppresses the
fUnotion. of Sre in the absence of Rh. When Rh is bound to the
receptor Etch, suppreesion of Smo is released. an and amo is
activated. The signal produced ny the activation of Smo activates
transcription factor Ci, which regulates the expbession of the gene
group involved. in the rerphogenesis Opt. Genet, Dev., vol. 12, pages
503-511, 20021. A pathway corresponding to the Ddosophila Hedgenog
signal aa transduction system has been confirmed also in mammals, In
human for example, three types of gene products, sonic hedge -(Shh),
:Indian. hedgehog alto and desert heneehog (Dhh), are known to
correspond to Drosophila. Rh, and undergo post-transiational
modification as in Drosophila Rh (Call, vol. 103, pages 371-374,
2000). in human Shh, a 19 kDa active principle is cleaved out from a
45 kDa precursor protein by autolysis, and fatty acid is added to the
N-terminal thereof, and cholesterol is added to the C-teuinal thereof
(J. Biol. Chem-, vol_273, pages 14037-14045, 1998). Such
modification. is 16 considered to he essential for the maintenance of
Shh activity and, for example, 40 times enhanced activity was
achieved by the addition of pelmitic acid to Escherichia coil
recombinant. human Shh free of N--terminal modification with fatty
acid, and 160 times enhanced activity was achieved by the addition of
15 myristic acid thereto Boonein.stry, vc1.40, pages 4359 1 2001). On
the other hand, as a human gene correspondina to Drosophila Smo,
human Smo is known, and as a human gene corresponding to Drosophila
Ptch, 2 types of Ptchl and Ptch2 are known, in addition, a.
transcription factor corresponding 20 to Drosophila CI is considered
to be Gld in human, and 3 typeF of Glil, G1i2 and Gli''i are known
(Nature Rev. Cancer, vol.2 pages 361-372, 2002). Shh/Thh/Dhh are each
buund to Ptchl and 



Smo by inhibiting the bond between Ptchl and. Smo. i/Ihh/Dhh are also
hound to Ptch2 Hipl, Gasl and Cde/Boc, 2.5 besides Ptchl, and
regulate the activation of Smo. A signal transduction from Smo
induces nuclear localization. of Glii and G1i2, and activate
transcription of Glii (Curt, Opn, Cell vo1,19, pages 159-165, 2007),
The Hedgehog signal is involved in the morphbgenesms in 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_14, pages
357-360, 1996). Moreover, a natural compound Cycicpamine derived from
white hellebore .&sknown as a compound inducing Cyclopus in sheep
;Am. J. Vet.  Res., vol_24, pages 1164-1175, 1963) was confirmed to
inhibit Smo as action mechanism thereof (Development, vol-125, pages
ickt-')8)' Furthermore an Shh knockout mouse was prepared, and its
phenotype was found to include Cyclopus, malformation of extremities
(Nature, vol.383, pages 407-413, 1996and neural plate malformation
(Cell, vol.111, pages 63- 75,302), Hedgehog signal isntlyNpmental
signal, which is promoted in tumor tissues and functions as a cancer
to cell proliferation and survival signal. Hedgehog signal is
considered to frnction for the growth and survival of cancer cella,
in an autocrine mode,en cancer cells and cancer interstitial cells in
a paradri e mode, in tumor tissuesRev. Drug Discov., vo1,5, pages
10264033, 2006). In an autocrine mode, it works for the growth and
maintenance of cancer cells, via transcription ation by Gli-1, by
abnormal cell cycle control due to increased expression 01 Cyclin D
and decreased expression of p21, promotion of proliferation signal by
activation of HOER pathway and the 20 like. On the othersince Shh
expressed in cancer cells    platelet-derdved. growth factor and the
like are t.ransmi.tt.ed. from cancer interstitial cells to cancer
cells, and function for the growth and survival of cancer cells, It
is also considered that promotion of VEGF, PEGF pathway and the like 



bypromotes tumor angiogene(Olin Cancer Res., VOL12, pages 59
4-5928,E) . As to the mechanism of promotion of Hedgehog signal, a
cancer in which. Hedgehog signal is promoted due to mutation. of
Ptchl and a cancer which is promoted by overexrmressron 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 of Ptchl observed in these cancers activates
Hedoahog signal   in a liqand independent manner (Am. J. Med. Gen:,
vol. pages 5-29, 2003). As a cancer in which Hedgehog signal is
promoted by overexpression of Shn, pancreatic cancer (Nature,
vol.425, pages 846-851, 2003) and the like have been reported. sine
trans:genic mouse in which Shh is forcedly expressed in the pancreas,
Hedgehog sinal is suggeetedbe involved not only in the growth and
maintenance of cancer, but also carcinogenic process, since a
PanIN-like lesion in the in. stages of cancer progress was found in
the pancreas (Nature, 10 volo, pages B51-"6 2003): Furthermore,
Hedgehog s considered to function for the growth and survival of
cancer stem cells, and play a key role in the me postoperative
recurrence of tumor and the like (Trends Cell Rio].,, vol.17, pages
43B-A47, 2007). 15As the Hedgehog signal inhibitor, the following are
known. Cyclopamine, which is a naturally occurring-) inhibitory
compound, has been reported to show a tumor growth suppressive effect
on glioma (Development, vol.128, pages 5201-5212, 200l 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 SANTi, 2, 3, 4 (Proc. Natl. Acad. Sci. U.S.A., ol,9 9.
pages 14071-14072002) have been reported, As for the Hedgchog sional
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
2004/020599). [0003]        Patent documents 1 to 5 disclose fused
heterocycle compounds. Document List Patent Documents [0004] 



Patent Document 1: WO 01/6A639 Patent Document. 2: WO 02/121.89
Patent Document 3:  WO 03/058854 Patent. Document 4:  WO 2005/081960
Patent Document 5:  WO 2006/030032  Summary of the Invention dblems
to be Solved by the Invention 0005]       An object of the present
invention is to pr- de a compound haying a superior Smo inhibitory
activity, low toxicity and sufficiently satisfactory as a
pharmaceutical product, an of Solving the Problems [0006]        The
present inventors have conducted intensive studies in an attempt to
solve the above-mentioned problems and found that a compounb
represented by the following formula and a salt thereof have a
superior Smo inhibitory activity, which resulted in the completion of
the present invention. 



Accordingly, the present invention provides the folio ing, compound
represented by the formula [0007] T,C2 ;rs,  [00"P a sulfur atom or
an exygatom; :gen atom or aal kyl group; carbampy y up g1/4
k'-"1/4ent(s) S . hydroxy grouponally ha ing a. surrEn.i-: group
optHosubstit tuen.  s. is a hydrogen atom, a halogen atom or aalkyl
group,  or a salt thereof (in the present. specification, sometimes
to re abbreviated as 'compound (Cl  (2] the compound or salt of the
abeve -mentioned [1], wberein Xc is NR' wherein Rc-1 is a hydrogen
atom or a LTL.. alkyl group; R'2.2 is a carbamoyl group optionally
having. I or 2 substitnents selected. from              alkyl. croup
opteenelly having substituent) (s),. (2) a C2._6 alkynyi group
optionally having substituant(s), lo(3) a c..5 cycloalkyl group
optienally having substituent(s), a C&.20 aryl group optionally.
having substiteent(s), and "-;\ a heterocyclic group optionally havhg
substittalt(s); Rc.3 is an optionally- halogenated CI.,5 alkcxy
group; is  (1) a C6..:(0 aryl group optionally haylng substituent(s),
or  (2) a. heterocyclic. group optionally having substithent(s); F is
a C1 alkyl groap; and is a. hydrogen atom;      [3] the compound or
salt of the aboveemantioned. [2], wherein Xr 20 is NRcl wherein. Rcl
is methyl; 



[4] 6 -ethyl -5 -(4 efluomephenyi) -14-(1 -(hydroxyacetyl)pdperidin
-vi] -1 emethyl-i -oxo -3 -(2,2,2 etmifluoroathozy)edihydro-IM
pyrrolo[3,2 no]pyridine -2 ecarbezemide or a salt thereof; [5] 6
-ethyl -5 -(4 efluorophenyl]-(hydroxyacetyl)piperidin 4 -yi] -1
-methyl -37(1 -cathylethoxy) -4 eomo-4,5 edlhydro -1H -
3,2-clpyrigine-2-careceamide or a salt thereof;  [6]
3-athpxy-6-ethyles-(4-fluorophany1)-N-[1-
Cnydmemyeeetyllpiperidin-4-y1]-1-methyl-4-dzo-A,5-dihydoelHpyriolo"3,
2-o]pyridina-2-carboxamide or a salt thereof; so [7] a prodrug of the
compound. or salt of any of the above-mentioned. [1] to [Ed; (B] a
medicament comprising the compound or salt of any of the
above-mantiened [1] to [6] or a prddrug thereof; [9] the medipement
of the abeyeerehtioned (8], which is an Smo ss inhibitor;   (10) the
medicament of the above-mentioned [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 comptiees
administering an effective amount of 5 the compound or salt of any of
the above-mettioned (11 to [6] or a prodrug thereof to the mammal;
and [12] use of the compound or salt of any of the above-mentioned
Ell to (61 or a prodrug thereof for the production 0T an agent for
the prophylaxis or treatment of cancer. 2.0 Effect of the Invention
(0009)       Since the compound of the ptesent invention has a.
strong Smo inhibitcey action, it can provide a clinicelly useful
agent for the prophylaxis or treetmeet of carmer" a cancer Is growth
inhibitor and a cancer metastasis suppressive agent_ P1S1.3)
(Detailed Description of the invention)       The present invention
is explained in detail in the following. 20In 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..c alkyl group" means, for
exampTh, methyl, ethyl, propyl, isoprepyl, butyl, isobut7i, 25
sec-butyl, tert-hutyl, pentyl, isopentyl, neopentyl, 1- ethyapropyl,
hexyl, isohexyl, 1,1-dimethylbutyl, 2,2- dimethylbutyl,
3,3-dimethylbutyl, 2-ethylbutyl or the like. In the present
specification, the "(22_5 alkenyl group" means, for example, ethenyl,
1-propenyi, 2-copenyl, 2-methyl- 90 1-propenyl, 1-betenyl, 2-butenyi,
3-hutenyl, 3-metny1-2- butenyi, 1-pentenyl, 2-pentenyi, 3-pentenyi,
4-pentenyi, 4- methy1-3-pentenyl, 1-hexenyi, B-hexenyl, 5-hexenyl or
the like, In the present specification, the '02._.6 alkyhyl group"
means, for example, ethynyi, 1-propynyl, 2-propynyd, 1-butynyl, 35
2-butynyi, 3-butynyi, 1-pentvnya, 2-pentynyi, 3-pentynyi, 4-
pentynyl,dimethylprop-2-yn-., 1-hexynyi, 2-hexynvl, 3- hexynyl,
-hezynyl, 5 -hexynyl or the like- in the present specification,
thealkozy group" meane,   fbr example, methexy, ethoxy, propoxy,,
isepropoxy, butoxy, 5 isobutoxy, sec -butoxy, temt-butexy, pentoxy,
isopentoxy, hexoxy or the like.       In the present specification,
the 'an optionally halogenated Oj. alkoxy group" means, for example,
a. C1,..6 elkexy h.) group optionally having halogen atom(s)
(preferabay I to 5 halogen. atoms, more preferably I to 3 halogen
atoms s) at. substitutable position is) [C,0121 In the present
specificetien, the "Cu. alkyl-carbonyl m grePp" means, for example,
acetyl, ethylcarbonyi, prnhyloarbopyl, isopropylcabosnyl,
butylcarbonyi, isobutylcarbonyl, sec-butvicanbonyi,
tert-butylcarberyl, pentylnarbcpyl, hexylcarbpnyi or the, like. 



[00131 20In the present specification, thealkoxy-carberyl group'
means, for example, methoxycarbpnyl, ethoxynarbohyl, propoxycarbcpyl,
isoprepoxycerbonyl, butoxycarbopyl, isobutozycarbonyi,
temt-butoxycarbsnyi or the like 23In the present specification, the
"03..a cycloalkyl group" means, for exemple, cyclopropyl, cyclobutyl,
cyclopentyl, cyclonexyl, cycloheptyl, cyclooctyl or the like_
In the present specification, the "C_:,3 cycloalkane" means, fC'
example, cyclopropane, cyniebutane, cyclepentane, cyclohexane,
eycleheptane, cyclooctane or the like.        In. the present
specification, the "C-!".6 cycicalkane" means, for ezemple,
cynispropane, cyclsbutane, cyclepentane, cyclohexane or the like, Thn
the present specificetion, the "C.E3 cycloalkenyi as group" means,
for example, cyclepropenyl (e,g,, 2 -nyolopropen -
cvelobutenyl2-cyclobuten-cyclopentenyl (e.g., 2-cyclo)enten-l-y:
3-cyclopenten-cyclonexenyl (e.g,, 2-cyclohexen-1.-'(clobexen-l-or_
like. In the present specification, the C.caryl group" means,
example,1-naphthyl,ephthyl or the like. In the present specification,
the "C6_10 axene" means, benzene, naphthalene or the like.       In
the present specification, _he ":".7_1; aralkyl group" means, for
example, benzyl pheneth 1 nephthylmethyl or the like,             the
present specification, the "C.5_10 aryl-- carbonyl group" means, for
example, benzoyl, l-naphthoyi, -naphthoyl or the 15insent
specification,gre means an aromatic heterocyclica., a 5- to
12-membered aromatic heterocyclic group) or a non-aromatic
heterocyclic group (e.g,, a 4- to 12-membered non-aromatic
heterocyclic arourn 20In the present speci.fl.cation, the 'aromatic
heterocyci 



group" means a mcnocycl, aromatic heterocyclic group and a fused
aromatic heterocyclic group.        Examples of the monocyclic
aromatic heterocyclic group include a 5- to 7-membered (oref rally 5-
or 6-membered) 25 monocynaic aromatic heterocyclic group containing,
as a rid constitatom besidesatoms, 1 to 4 hetero atoms selected from
an oxygen atom, a sulfur atom. (optionally oxidized) and a nitrogen
atom (optionally oxidized). Examples thereof include2-futyl,
3-fury1), thienyl 2-thienyl, 3-thienyl), pyridyl (e.g,,idyls
3-PyrHdyl, 4- pyridy1), pyrimidinyl (e,g,, 2-pyrimidinyi,
4-pyrimadinyi, 5- pyrimidinyl), pyridazinyl. (e.g.,
3-pyrideaiI-pyridazinyl), pyrazinyi (e.g..,,..,_ ayl), pyrrolyi
(e.g., i-p,,Iroi2- pyrrolyi, 3 e-rr ly1), imidazoly1 (e. a.
1-imidazolyi 35 irddazolyl, 4-imadazol5-imidazoly1) pyrezo
pyrazolyl, 3 -myrazblyie -pyrazoly1), thiazolyi (e .g., 2 -
thiazolyi, -thiazolyl, 5 -thi3noly1), isothiszelyi (e.g., 3-
isothiarclyl, -isothiaielyi, 5 -isothiazoly1), azazolyl. (e. g., 2
-csezolyi, -oxazolyi, 5 -ozazolvi), isoxazolyi (e.q., 3- 5
isoxazolyi, -isoxazolyl, 5 -isoxazoly1), oxadiazolyi (e.g.,
49oxadiarol-51,3,4 -0xediabol -2 -y1), thladiazolyi 1,3,4 -thiadianol
-2 -y.1.), triazoly1 (e.g., 1,2,4 -triarol 1 -yi, 1,2,4 -t.riazol
-vi, 1,2,3-tri55zbIL-1-,?1, 1,2,3 -triazol -2 - yi, 1,2,3 -t.riazol
-A -y1), tetrazolya. (e.g., tetrazol -1 -yi, n) tetrazol -5 -ya),
triazinyl (e.g., 1,2,4 -triazin -3 -yi, 1,2,4 triazin-6 -yi) and the
like.       Examples of the fuseb. aromatic heterocyclic croup
include a 8- to 12 -meaLexed fused aromatic heterocyclic group,
specifically, e group derived from a fused ring wherein a ring 15
correspondinp to the above-mentioned 5- to 7-membered mbnocyclic
aromatic hetercbynlib group and. aarena are cohbensed and. a group
derived from a. fused. ring wherein rings corresmon(inp to the
above-mentioned 5- to 7-membered monocyclic aromatic heterocynlic
groups are condensed_ 



za Smeci.fic examples thereof: include quinoly1 (e.g." 2 -quinolyi 3
-quinolyl, -cibincayi, 6 -quinolyi), isobbinclyi (e. g" -
isoquinplyl), quirszolyi (e.q" 2 -obinazolya, -quinazoly1),
quinoxalyi (e.g.., 2 -guinoxalyi, 6 -quinoxaly1), benzofuranyi (a. q.
2 -benzofuranyl, -Mennofuranyl.), benzethiehyl (e.g., 2:- 25
benzothienyl, 3 -benzothienyl), benzoxacolyi (e.g., 2 benicpezoly1),
benzisosazelyi (e.g., -behiisoxaroly1), benzothlazolyi.2
-benzothiazoly1), benzoisetniazolyi (e.g.., -Menzoiscthiazbly1),
benzimidazolyi behnimidazci -Ibenzimidazol -2benzimidazo1-5-vi),
benzotriazolva (e.g., 1H -1,2,3 -benzotriazel -5 -y1), indolyi (e-
g., indol -1indbi -va, indo1-5 )soindolyi-vi, isoindol -2isoindb1vi
isoinbol -5 -y1.)., indaazolyi (9.g., IH -indazol -3 -y1),
pyrrolomyrazinyi (9,g., 1H-pyrrple[2,3-b]pyrazin-2-ya, 1H - 35
pyrro1o[2,3 -M]pyrazin -6imidazopymidinyi (e,g.,
imidazo[4.5-hleyridin-2-yi, IH-imidazo[4,6-cipyridin-2-: ,
2Himidezo[1,2-a]pyridin-3-yli, thienopyridinyl (e.g.,
thieho[2,3-bjcyridin-3-y1), imidazopyrazinyi (e.g,,
1Hirddaeo[4,6-b]byrazin-2-y1), pyrazolopyridihyl (e.g.1H- 5
pyrazoic[4,3-cipyridin-3-yli, pyyazolothienyl (e,q,
2Hpyrazolo[3,4-bIthiophen-2-y1), pyrazoletriazinyi (e ,q.,
pyrazolo[5,1-c1f1,2,4)triazin-and the like. [00161 In the present
specification, the 'non-aromatic 20heterocyclic group' means a.
moncnyclic non-aromatic heterocyclic group and a. fused noh -aromatic
heterocyclic. group.       Examples of the monocyclic non-aromatic
heterocyclic group include a 4- to 7-membered (p:oaferably 5- or
6-membered) monocyclic non -aromatic neterecyclic group containing,
as a is ring -conetitutihq atom besides carbon atoms, I. to 4 hetero
atoms selected from an oxygen atom, a sulfur atom (optldnally
oxi(iized) and a nitrogen atom. Examples thereof include ahatnyi
(e,q., 1 -azetidinyi, 2 -azetddinyl), pyrrolidinvi (a. n..
l-pyrreiidihyl, 2 -pyrrolidinyl), piperidyl (e.g.., piperidino, 2
-biperidyd, 3 -pi)eridy1), morpnolinyl .morpholine), thiorarpholinyl
(e,q., thicmorpholino), piperazinvl (e n. 1 -piperazihyl, 2
-piperazinyi, - piperazihyl), oxazolidihyloxasolidin -2
-ydthiezolidinyi (e.q,,-y1), imihazolidinyl (e"c,, 25 imidazolidln -2
-yi, imidazolidin -3 -y1), oxazolinyi (a,q., oxasolin -2 -y1.),
thiazolinyl (e.g,, thiazolin -2 -y1), imidazolinyi (e,g,, imidacciih
-2 -yl, Lmidazolin -3 -y), dioxelyi. (e.g,, 1,3 -dioxol -4 -yl),
dioxolanyl (e.g., 1,3 - dioxodan -4 -yl), dihydrooxadia2oiy1
(e-g.,-dihydro -1,2,4 - .30 oxadiazol -3 -yl), pyranyl (e,g" 2
-pyranyl, 4 -pyranyl.), dihydropyranyi (e.g., 2,3 -dihydropyran -2
-yi, 2,3 -dihydropyran3 -yJ), tetrahydropyranyl (e.g,, 2
-tetranydropyranyd, 3 - tetrehydropyranyl, 4 -tetrahydropyranyi),
thiopvrahyl (e. g,, thiopyranyi), dihydrethlopyranyl.dihydrpthlopyran
- 25' dihydrothiopyran -4 -y1), tetrahydrothlopyranyi 



tstrahydrothiepyranyi, 3 -tetrahydrothiopyranya, 4 -
tetrahydrothiopyranyal, 1 -ozidotetrahydrothiebyranya. (e.g., 1 -
oxidotetrahydrothiopyran -4 -y1), 1,1- dioxidotetrahydrothiopyranyi
(e.g,, 1,1- 5 dioxidotetrahydrothiopyran -4 -y1), tetrahydrofuxyl
tetrahydrofurap' 3-yl., tetrahydrofuran -2 -y1), pyrazolidinyi (e.g.,
pyrazolidin -I -ya, pyrazolidin -3 -y1), pyrazollnva. (e.g.,
pyrazolin -1 -yl), tetrahydropyrimidinyiq. tetrahydropyrimidin -a
-y1), dihydrotriazolyi (e.g., dihydro -1H -1,2,3 -triazol -a -y1),
tetrahydrotriazolya. 2,3,4,5-t.zbirgdro-CUE1-1,2,3 -triasol -1
-y1.),. azepanyi Os.g., I - azepanyi, 2 -azepanyi, 3 -azepahyl, 4
-aospanya), Olibydropyridyl. Ce,g" dihydropyridia -1 -yi,
di.hydropyridin -2 -yi, dihydropyridih -3-vi. dihydropyridin-4 -y1),
tetrahydropyridyl. tetrahydropyridin-l-ya, tatrahydropyridip -2 -ya,
tetrahydropyridintetrahydropyridin-4 -v1) and tha like.
Examples of .the fused non aromatic heterocyclic group include a 8-
to 12 -menbered fused non-aromatic hetarocyclia group, specifically,
a group derive& frdm a fused rine; wherein s() a ring corresponding
to the above-mentioned 4- to 7 -membared. monocyclic non-aromatic
heterocyclic group and a 06-:Q arsae are condensed; a group derived
from a fused ring. wherein rings corresponding to the above-mentioned
4- to 7-membered. monocyclie non -axematic heterocyclic groups are
condensed; a ss group derived. from a fused ring wherein a ring
corresponding to the above-mentioned 4- to 7-membered monecyclio non
- aron...ardc heterocyclic group and a ring correspohdinp to the
above-mentioned 5- to 7-membered monocyclin aromatic heterocyclic
group are condensed.; and a group wherein the aC'C'' e -menticbed
group is partially saturatad- Specific. examples thereet include
dihydroindclyi (e.g., 2,3 -dihydro -1H -indol -1 ya.),
dihydroisoindolyi (e.g., 1,3 -dihydro -22:-isoandol -2 -y1),
dihydrobensofuranyi (e.g., 2,3 -dihydro -1 -benrofOran -5 -ya),
tatrahydrobanzofuranyl. (e.g.,-tatrahydro -1 -becsofuran - ss
3dihydrobensodidsdnya.2,3-cMhydPo-1,4-  benzoslioxinyli,
dihydrohenzodio,e.g., 3,4-dihyPro-2H- 1,5-benzodicxep1nyl), chromenyl
(e.g., 4H-chromen-22H- chromen-3-dihydrochromenyl fe..,
3,4-d1hydro-2H-ohromen- 2-y1), dihydrg.fdrogugnolin-4-y1), 6
tetrahydroguinolinyi (e.g. 1 2,,*etranydroquinolin-4-y1.),
dihydroisoguinolinyl1,2-dihydroisoquinolin-4-y1), isogoinolin.,
(e.g., 1,2,3,4-tetrahydroisogoinolin-         dihydrophthalazinyl
(e.g. , 1,4-dihydrophtnalazin-4-y1) azabloyclohexyl (e.g.,
2-azabicycl1.01hexan-3-y1) arid the 20 like. rnr 



In the present sped.:the Theterocyclmeans an aromatic heterocycle
(e.g., a - to 12-membered aromatic    heterocycle) or a non-aromatic
heterocycle (e.. a 4- to I 15 membered non--aromatic heterocycle).
In the present spec means a monoc heterocycle, Examples of the monocy
aromatic heterocycle" e and a fused aromatic :somatic heterocyclele a
20 5- to 7-membered. (preferably 5- or 6-membered) monocyclic
aromatic heterocycle containing, as a-constituting atom besides
carbon atoms, 1 " 4 hetero atoms selected from an oxygen atom, a
sulfur atom (optionally oxidized) and a nitrogen atom (optionally
oxidized). Examples thereof include 25 furan, thicphene, pyridine,
pyrimidine, pyridazine, pyrazine, pyrrole, imidazole, pyrazole, ,
lezole, isothdazole, oxazole, iscsozole, oxadiazole, thiadiazole,
triazole, tetrazo triazine and the like. Examples of the fused
aromattc heterocyble include a 8-- to 12-membered fused aromatic
heterocycle, specifically, a d ring wherein the above-mentioned 5- to
7-membered monosomatic heterocycle and a Clis.ao arene are condenseb7
and a fused ring wherein the above-mentioned 5- to o-mbmbeited
monossarorheterocycles are condensed. Specific exampleo thereof
I-hiode)d;Man1), ,mr(),e,dunazoline..  quiroxaliney hencofurar,
Peneothiephene, benzoxazole, benzisoxazole, benzothiazole,
bencoisothiazole, bectimidezole, bencctriazole, indole, isoindole,
indecole, pyrrolopyrezine 



1H-pyrro1o[2,3-b1pyree1re), imidazopyridine (e,g,, s
imidazo[1,2-alpytidine, 1H-imidazo[4,5-lo]pytddine,
imidazo[4,5c]pyridine), t.hieropymidinethleo[2,3-
b]pyridine),dazepyrazine1H.-imidaze[4,5-b]pyrazime), pyrazolnpyridice
(e.g,, 1H-pyrazol0r(1,3-01pyridine),
pymezolothlophene2H-pyrazolot3,4-bithdtThene), pyrazolottiazine(
eq.., pyrazolo[5,1-cl[1,2,43triezine) and the like. 100181
In the present specification, the 'non-aromatic heterocycle' means a
mcnocyclic non-aromatic hetetocycle and. is fused ron -aromatic
heterocycle-        Examples of the monocyciic non-arematic
heterocycle include at 4- to 7 -meMeered (preferably 8- or
6-membered) monocyclic non -aroTatic 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. oxidizeOU
and a nitrogen. atom. Examples thereof include azetidine,
pyttolidine, piperidine, morpholine, thloperpholine, piperazine,
oxazolidire, thiazolidice, ozazoline, thiazoline, imidazoline,
dioxole, dioxolane, 25 dihydrooxadazole, pyran, dihydropyran,
tetrahydropyran, thiypyran, dihydrothiopyran, tetrahydtothiopyrah, 1
- oxidotetrahydrotelopyran, 1,1-dioxidotetrahydtothiopytan,
tetrahydrofuran, pyrazolidine, pytazoline, tetrahydropytimadine,
dlhydrotriazole, tetrahydrotriazole, azepane, dihydropyridine,
tetrahydropytidine and the like,       Examples of the fused non
-arematic heterocycle include, a 8- to 12 -membered. fused
non-aromatic heterocycle, specifically, a fused ring wnerein the
ateve -mentioned 4- to 7 -memJnered monocyclic non-aromatic
heterocycle and a. GE:...10 arene are ..;;> condensed; a fused ring
wherein the above-mentioned 4- to 7-  membered monocyclic
nonearomatic heterocycles are =dens d fused ring wherein the
above-mentioned 4- to 7-mem1::ered monocyclic non-aromatic
heterocycle and the above -mentioned 5- to 7-membered monocyclic
aromatic heterocycle are condensed; sE and a ring wherein the
aboveementioned ring is partially       ted. Specific examples
thereof include dihydroindole (e.g., 2, 3dihydrc-1E-indole),
dihydroisoindole (e.g., 1,3- dihydro-2H-isoindole),
dihydtobehzofuran. (e.g., 2,3-dihydro-l- banzofnran),
tetrahvdrobenzofuran (a. g., 4,S-tetrahydro-l- benzoduran),
dihydrobenzc>dioxine' D-1"4- benrodioxinel, dihydrobandodioxepine
(e.g., -hydtb-2. 



1.,5-benzodioxepinel, chromene, dihydrochromene (e.g., ,,,
dihydro-2}i-chrcrae.ne) dihydroquinoline (e-g., 1,2-
dihydroguinolinel,.,wydroguinoline (e,g., 1,2,3,4-
tettahvdroquinoline), dihydroisocwinoline (e.g., 1,2-
dihydroisoquinoline), tetrahydroisoqulnoline (e .g., 1,2,3,4-
tetrahydroisoquinoline), dihvdrophthalszime (e.g., 1,4- dihya
hthadazine), azabicyclohexane (a g, 2- azabic,cdo[3.1.0]hexene) and
the like, 20 [0019] in the present specetion, the
'nitrogen-containing heterocycle" means,E,ple, a 5- to -membered
nitrogen- containing heterocycle containing, asaring constituting
atom besides carbon atom, at least. one nitrogen atom, and 25
optionally further containing I or 2 hetero atoms selected from an
oxygen atom, a sulfur atom and a nitrogen atom. Preferable examples
of thenitrogen-containing heterocycle include pyrrolidine,
imidazolidine, pyrazolidine. pipetidine, piperazine, morpholine,
thiomorpholine,'flee oxazolidine and the like. [0020] In the present
specification, the wheterocy group" means a. carbonyl group
substituted by the aforementioned "heterocyclic group". Specific
examples of the heterocycivlcarbonyl group include ryrrolyloarhonyl,
pyrazolyicarbonyl  pyridylcarbonyl,r(n y 1 ca rbonylnyloarnonyi.
furylnarbonyi, thiazol carbonyl, oxacolyicarbonyl, pipuridnocarbonyi,
piperszinylcarbonyle morpholinbcarbohyl, thiomorpholinocaxbonyl,
tetranydrobenzo[clazepinylcarbonyi, 5 tetrahydroisoguinolinvicarbonyi
and the like [0021]       in the present specification, the
"C-...Bcycloalkyl carbonyl group" means, for exaniple.
cyclopropylcarbenyi, cyclobutyloarbonyl, cyclopentylcarbonyl,
cyclonexylcaxbonyl, c/cicvc:looc:tyLca rhonyl or the like. [0022] In
the present specificatJon, examples or ,The substituent    



having substituent(s)" optional. v has include substituents 15
selected from the following 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 substituenta are present, the respective substituunts may be
the same or different. Substituent A Group:  (1) a halogen atom;  (2)
a cyano group; kJ, a nitro group; (4) a hydroxy group; (5) a carboxv
group; (6) a Ccycloalkyl group optionally haying 1 to 3 substituents
selected from.  (a) a halogen atom,  (b) a hydroxy group, (o) a
01..E: alkyl group optionally having J. to 3 halogen -tams, (ci)
aalkoxy group optionally haring I to 3 halogen. atoms, and an oxo
groupo cup optionally having 1 to 3ituents  selected from (a) a
halogen (b) a hydtoxy group, (c) a C,group optiona y having 1 to 3
alogen atoms, and (d) a C-lkoxy g-oup optionally having I to 3 talc
atoms; (B) a 5- to al-membered (preferably 5 or 6-membe:,aromatic 



heterocyclic group optionally havlsuhstituents selected from (a) a.
halogen atom, 1-0 a hydroxy group, a Ci..6 alkyl group optionally
having 1 to 3 laloc.en atoms, and (d) a Calkox:: group optionally
havingto 3 halogen atoms; (9) a 4- tomembered(preferably 4 to
7--menbered) non- aromafac heterocyclic group optionally having 1 to
3 substituenta selected from 20(a) a halogen atom, a hydroxy group,
(0) a Cl_.6 alkyl group optionallymg a. to 3 halogen atoms (d) a
CI_E; alkoxv group optionalling 1 to 3 halogen atoms (e) a c15 al:'VI
group optionally havingto 3 hvdroxy, and (f) an oxo group; (10) an
amino group optionally haysubstitu nts selected from  (a) a L16 alkyl
group ortloriakiy having 1 to 3 halogen atoms,  (b) a Cl_c
alkyl-carbonya group optionally having. 1 to 3 substituents selected
from (i) a halogen atom, 



hydroxy group, an aryl group,  (c) a C1.6 al oxy-carbonyl group optj
eally having 1 to 3 ,s selected from a haloaen atam, and (ii.) a.
Caryl group, (d) a C1-6 ai.kvisulfonvl roup (e.g. , methylsulfonyl
optionally having to 3 substituents selected from (i) a halogen atom,
and uu, a 04.4s, aryl group, (e) a. CE17,) aryisulfonyi group (e.g.,
phenyisulfe ,1) .to(f) a parbamoyi group optionally having 1 or 2
C:16 alkyj optionally having 1 to 3 halogen atoms, (g) a. 5- to
12-membered (preferably 5- or $rLred) aromatic heterocyclic group
oritional.ly having .1i 3 subst.ituants selected from 15(i) a Ci.
alkyl group optionally ha, 3 halogen atoms, a hydroxy group,  a C
alkoxy group optionally b haloaen atoms, and (iv) a halogen atom, and
a 4.- to 12-membered (preferably 4 to 7-merb ed.) non-. aromatic
heterocyclic group optional.', I tc 3 



subetituents selected from _ a Ca._E; alkyloptionally having 1 t 3
17) logen atoms, (ii) a hydroxy group, alkoxy group optionally having
1 to 3 halogen e o (iv) a halogen tom, and (v) an oxo group; (11) an
imino group;  (12) a (81_5 alkyl-carbonyl. group halogen atoms;  (13)
a C1..6 alkoxy-carbonyl group op substituents selected from nallv
bevir 1 to 3 a hq 1 to  (al a. halogen atom,     (b) a Ci_E; alkoxy
Troup, (c) a CE-10 aryl group,     (d) a. 5- to 12-membered
(preferably 5- or 6-membered) .23aromatic heterocyclic group
optionally having 1 to 3 substituents selected from  (i) a C.1_6
alkyl group optionally having 1 to 3 halogen atoms, (ii) a hydroxy
group,  (iii) a. C4_,6 alkoxy group optionally raving 1 to 3 halogen
atoms, and (iv) a halogen atom, and 



(a) a 4- to 12-membered (preferably 4- to 7-memhered) non aromatic
heterocyclic group optionally having 1 to 3 substituents selected
from  (i) a C16 alkyl group optionally having. 1 to 3 halogen atoms,
(ii) a hydroxy group,            (iii) a C6 alkoxy group optionally
having 1 to 3 20halogen atoms, OM a halogen atom, and (v) an oxo
group; (14) a. cl-E, alkylsalfonyl. group (e.g, :rnethviaarfanYlf
ethylaulfonyl, isopropylsulfonyl) optionally having 1 to 3
substituents selected from (a) a halogen atom, and a CI-E; alkoxy
group; (15) a C6.40 arylsulfonya. group (e.g" phenvisalfonyl);
(16) a carbamoyl group optionally having 1 or 2 substituents 20
selected from  (a) a 131..5 alkyl group optionally having 1 to 3
halogen atoms, and  (b) a C.6_40 aryl group; (17) a thiocarbamoyl
group optionally having 1 or 2 CI"; alkyl. groups optionally haying 1
to 3 halogen atoms;  t':sulfamoyi group optionally having 1 or 2
C1Eci groups optionally =frig 1 to 3 halogen atoms; (19) a el..6
alkoxy group optionally haying 1 to 3 substitcents selected from (a)
a hair:gen atom, a az:boxy group, (c) a 01..6 alkoxy group,
alkoxy-carbonvl group optionally having I. to 10 aryl groups, 



(e) an amino group optionallysubstituents selected from a 12, alkyl
group and aalkoxy-carbonyl group,  (f) a Ccycloalkyl group, (.1.) a
5- to 12-membered (preferably 5- or 6-membered) 15aromatic
heterocyclic group optionally having 1 tc          substituents
selected from alogen atom, ydroxy group, ) a 0,..5 I, group opt 'aly
iatrrgto 3 halogen. atoms, and (iv) a 0elk xv group optionally having
I to 3 halogen. atoms, and  (1-) a 4- to 12-membered (preferably 4-
to 7-membered) non-aromatic heterocyclic group optionally havinglto 3
substituehts selected from (i) a halogen atom, (ii) a hydroxy group,
(iii) a Cl_s alkyl group op tons,  ..1.v) a Cl_.6 al koxy group
optional atoms, and (v) an oxo group a 02-5 alkenylo:v group (e.g.,
etheir, having I to 3 halogen atoms; a 03..3 cycloalkylozy group
(e.g., cyclop 



cyclope.outionally having I to 3 suhstituents sele ted. from (a) a
halogen atom, and (b) a 0.1..,5 alkoxy group;  (22) a 'ary/OXV
group710 y, naphthyloxy); (23) a. (87..1-.. aralkyloxy group (e.g.,
benzvioxy); (24) a C1_8alkygroup (e.g,, acetyloxy,
texthutylcarhonyloxv);  (25) a. 08..10 arvi-oarbonyi group optionally
having ' to 3 spb 4- a--  (a) a halogen atom, and  (b) group
optionalhaving I to 3 halogen atoms; (25) a. 5- to 12-membered.
(preferablyembered) 15 aromaticocyc rl-carbonyl group (e.g.,
t.hienylcarhonyl, pyrazolylcarbonyl, pyrazinylcarbonyl,
isoxazolyloarbonyl, pyridylcarbonyi, thiazol-rbonyl) optionally
having I to substituents selected from a 0.1..6 alip optionally
having 1 to 3. halogen atoms; (27) a 4- to
12-membered(preferably7-membered) aromaticrocyclyi-carbonyi arour-
pyrrclidinvloarbonyl, imorpholinylcarbenyl) octiun lly having 1 to 3
substituents selected from aalkyl group optionally having 1 to 3
halogen atoms; (28) a 03.$ cycloalkylcarbonyl. group; 



(28) a 07..13 aralkyloxy-carbonyl group ;e.g., benzyloxybarbony1);
(30) a mercapto group; (di) a,ci kvlthio groupmethyitbio, ethylthio)
optionally having 1 to 3 stbstituente selected from (a) a halogen
atom, and (b) a 01..8 alkoxy-carbonyl group; (32) a 07.48 aralkylthio
groupbenzyio); (33) a C6-10 arylthio group (e.g., pnenyithit, naphtk
ithid); (34) a.lkyl.eneoxv group (e.g., methvleneoxy,_eneoxy);  and
(35) a C.1..3 alkyienedioxy group (e. CI. methylenedioxy,
ethylenedioxy),        In the present specification., examples of the
substituent that the C.2.,6 alkenyl group of thealkenyi group
optionally having substituent(s)" optionally has include.
satatithente selected from the afoemantioned Suhstituent A Group.
While the number of the substituents is not particularly limited as
lo long am: it is a sehstitutahle number, preferably 1 to 5, more
preferably. 1. to 3. When plural substituents are present, the
respective shbstituents may be the same or different. (00251 In the
present specification, examples of. the suhstituent Is that. the
C2-E: alkynyi groep of the 'S2...o alkynyl grop optionally having
substieuent(s)" optionally has include shhstituents selected the
aforementioned Substituent A GIOUP, While the number of the
substituents is not particularly limited as long as it is a
substitutable number, preferably 1tO 5, mcne as preferably I to 3.
When plural substituents are present, the reepective substituents may
be the same or different. 10026]        In the present specification,
examples of. the substitaent that thealkoxy group of thealkoxy grehp
optionally ns. having substituent(s)" optionally has include
sabstituents selected from the aforementioned Substituent A Group.
While. the number of the substiteents is not particularly limited as
long. as it is a substitetable number, preferably I. to 5, more
preferably I to 3. When plural substiteents are present, the 



ao respective subtituents may be the same or different_ ron,71
In the present specification, examples of the substituent that the
C1-6 alkyl-carbonyl group of thealkyl-carbonyl group optionally
having substituent(s)" optionally has include ss'shbstituents
selected from the aforementioned Substituent A.  Group, While the
number of the substituents is not particularly limited as lona as it
is a substitutable number, preferably 1 to 5, more preferably 1 to 3
When plural substituents are present, the respective substituents may
he g the same or different_ rr,rnQl LyJr_c.;        In the present
specificat::ibr examples of the smbstituent that the 06-10 aryl group
of the "-C.6it aryl group optionally having substituent(s)"
optionally has include substitoents 10 selected from the following.
Substituent E Group. While the number of the substituents. is not
particularly limited as long. an it is a substitutable number,
preferably 1 to 5, more preferably 1 to 3. When plural substdtuents
are present, the respective substitueets may be the same or
different_ 15[0029] Substituent B Group: (1) the subsrituent selected
from the aforementioned Substitoent A Group; (2) a. 01o.5 alkyl group
optionally having I. to 3 substitoents 20 selected from         (a)
a. halogen atom, (b) a hydroxy group, (c) a carboxv group,
(d) a C14: alkoxy group, 2z,(e) a C1-6 alkoxy-cerbonyl group,  (f) an
amino group optionally having 101_.6 alkyl groups, 



and (o) a C.E":"a aryl-carbonyl group; (3) a C26 alkenyl group
optionally. having. I to 3 substituents 2.(0 selected from     a
halogen. atom, (b) a. hydroxy group, (o) a carboxy group, (d) a 01..6
alkoxy group, (e) a Ci-e alko:ew-carbonyl group, and  an amino
group}Th groups; and  (4) a 07_13 arelkyl group onionallv having 1 to
3 substituP,,'- selected from  (a) a halogen atom, (b) a hydroxy
group,  (c) a Ca..,6 alky aroup optionally having 1 to 3 halogen
atoms, and     (d) a Cgroup COL        In the present 3, rificatian
examples of the substiruent that the C3.,8 cyclnalkyl group of
thealkyl group -mtinnalleying substituent(s)n optionally has include
substituente selected from the following Substituent C Group. While
the nuriPer of the substituents is not particularly limited as long
as it is a substitutable number, preferably 1 to 5, more preferably
I. to 3. When plural autstituents are present, the respective
substituerts may be the same or different, [0031] Substituent C
Group: substituent seram th es corementioned 



Substituent A Group;  (2) a C156 alkyl group optionally having 1. to
3 subst. 25 selected from a halogen atom, hvdroxy group, ..:arboxy
group, (d) aalkoxy group, a C256 alkaky-carbonyl group, an amino
group optionally havrna 1 or 2 (7._ups, and a C6.-it arylena1 group;
(3) a C2 alkenyl group opt.conall.3ubst ,ents selected from  (a) a
halopen atom, (b) a. hydroxy group, (c) a carboxy group, () a (7.1..
alkoxy group, (e)aCalkozy-carbonyi group, and (f) an amino group
optionally having 1 or 2 Calkyl groups; (4) a C7..::3 aralkyl group,
optionally haying I to 3 substituents selected. from ao(a) a halogen
atom, 



(b) a hydroxy group, alkyl group, optionally hayine I to 3 halogen.
atoms, alkbxy group.; and .(5) an oxo group. is [0032]        In the
present. specification, exemples of the substitrent that the C6_10
aryl-carbonyl group of the "C5_:10 aryl-carbetyl group optionally
haying substituent(s)" optionally has: include substituents selected
from the aforementioned Substituent 20 Group. While the number of the
substituents is not particularly limited as long as it is a
substitutafae number, preferabay 1 to 5, more prefecahay 1 to 3. When
pihral subttittente are present, the respective substitnents may be
tte same or different, 10033)        In the present specification,
when the heterocyclic group of the "heterocyclic croup optionally
having substituent(s)" is an 'aromatic heterocyclic grop', examples
of the subttituent that the aromatic heterocyclic group eptionally
has include substithents selected from the aforementioned
Suhstituent.Group,. While the number of the sabatituetts is not
particularly limited as long as it is a substitutable. number.
preferably. I to 5, More preferably. 1. to 3, When plural
substituents are present:, the respective, substituents may be 35 the
sane or different,           In the present spaccation, when the
heterocyclic group of the 'heterocyclic groop optionally having
subatituent(s)" is a "non-aromatic heterocyclic group", examples of
the s suhatituent that the non-aromatic heterocyclic group optionally
has include sobotituents selected from the aforementioned.
Subatituent C Group. While the number of the suhstituents is not.
particularly limited as long as it is a suttitutahle numMen,
prefeatly I to 5, more preferably 1 to ni 3, When plural sabstituents
are present, the respective substituenta may be the same or
different, II 00        In the present specification, when the
heterocycivi - carbonyl group of the "heterocyclyi -carbonyl group
optionally h5 having substituent(s)" is an 'aromatic
hetemacyclyll-carhcnyi group", examples of the sehatituent that the
aromatic heterocyclyl-carbanyi group optionally. has include
substituents selected from the aforementioned Sobstituent Group.
While the number of the, subatituents is not 20 particularly limited
as long as it is a subatitutable number, preferably 1 to 5, more
preferably. I to 3. When plural substiteehte are present:, the
respective substituents may be the same or different, [0036] 



25In the present specification, when the neterocyclyi - carbonyl
group of the "heterocyclyi-cerboayi group optionally having
substituent(s)" is a "non -aromatic heterocycly1 - carbonyl. group",
examples of the sutatituent that the non - aromatic heterocyclyi
-carbonyl group optionally has include subatituents selected from the
aforementioned Substituent C Group, While the number of the
substituents is not particularly limited as long as it is a.
sobetitutable number, preferably 1 to 5, more preferably 1 to 3. When
plural suhatituents are present, the respective aubstituents may he
as the same or different,  [003 'In the present specificaiion, the
"amino group oPtional having substituent(s)" means, for example, an
"amino group" optionally having I or 2 substituents selected from a
C1.--E,l. group optionally. having substituent(s); a C.2..6 alkenyd
group optionally having substituent(s); (3) a C2..6 alkynyl group
optionally having substituent(s); a Calkoxv group optionally having
substituent(s); (5) a C1,. alkyl-carbonyl group optionally having
substituent(s);      a Ci..8 cycloalkyl group optionally having
substituent(s); (!) a C6_10 aryl group optionally having
substituentis.); (8) a C0vl-carbonyl group optionally having
bstituent(s); (..;) a heterooyciio group optionally having auosuituen
(10) a heterocycdbonyl group optionally hat substituent(s); and the
like. When the 'amino group optionally having substituent(s)" 20 is
an amino group having. 2 substituents, these substituents optionally
form, together with the adjacent nitrogen atom, a
trogeth-containirg heterocycle. Specific examples of the
nitrogen-containing heterocycle include a 5- to 3-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 I. to 5, more preferably 1 to as 3. When plural
substituents are present, the respective substituents may be the same
or different. [0038]          in the present specifica.ion, the '
arbamoyi group optionally having substituent(x)" means, for example,
a "carbamoyl group" optionally havingb.r2 substituents  selected
from.    (1) a C1-.6 aJKyi group optionaliy having substitu_nt(s);
(2) a C2.. alKenyl roup optionally having substituentW.3 (3) a C2-6
alkynyl group optionally having substituent(s),3 (4) aalkoxy group
optionally haying substituent(s); (5) aa y -carbonyl group optionally
having substituent(s),3 (6) a E5..a cycloalkyl group optionally
having. substituent(sk;    (7) a. CE.10 aryl group optionally having
substituent(s),- 1 (8)carbonyl group optionally having subst3t(s)p
(9) a heteroc clic group optionally having a stituont(s);  (10) a.
heterocyc yl-carbonyl group optionally having subetituent(s); Is and
the like. When the "carhamoyl. group options ily having
substituent(s)" is a carbamoyl oroup having 2 substituents, these
substituents optionally. form, together with the adjacent nitrogen
atom, a nitrogenoontaining heterocyclec.N'ic 20 examples of the
nitrogen-contain:heterocycle include a 5- to 7-membered
nitrogen-ceht. ing heterocycle. The nitrogen-containing heterocycle
optionally further has substituent(s). Examples of the substituent
include substitaents selected from the aforementioned Substituent C
Group. While the number of 



25 the substituents is net particularly limited ax long as it is
sustitutable number, preferahto 5, more preferably I to 3. When
plural subatituents are present, the respective substituents may be
the same or different. 10039)         in the present. specification,
the"optionally substitut hydroxy group' means, for example, a hydroxy
group optionaLly substituted by a. sutxtituent selected from (1) a
Calkyl group optionally having substitnent(s),3 (2) a C2.4 alkenyi
group optionally- haying. substituent(y); (3) a C2..6 alkynyl group
optionally having substituent(s)?  (4) a 01..6 alkyl--carboni group
optionally having substituent (5) a C'oycloalkyJ. 4roup optionally
having substltuent(s); (6) a 6--anjl g oup optionally having
sabstituent(e); (7) a C3 aryl-carbonyl group optionally having
substltuent(s); (8) a heterooyc.lic -4roup optionally having
substituent(s);.      a heterocyclyl-carbonyi group optionally having
substituent(s); and the ' 7401 the present specificationsubstituted
mercapto group" means, for example, a. mercapto group optionally
substituted by a suhstituent selected from - alkyl Cwfl'ID optionally
haying subst.ituent(s); 



alkenyi group optionally haying. substituent(s); (3)  a  . group
optionally having substituent(e); (4)  a 6.1.6 aikon group optionally
having substituent(s); (5)  a (81)m..; alkyl-carbonyl group
optionally having  20 subst tunt(s).;  (6) a C3...$ oycloa.Lkyi group
optionaily haying substituent(s): (3) a C,t-at aryl group optionally
haying substituent(s); (a) a Cat -carbonyl group optionally having
substituentje 23 (9) a heterocyolic group optionally having
substitgent(s); (10) a heterocyclyl-carbonyi group optionally.
having. subs it cent (a) and the like. /1] In the r.reent.
specification, the 'ic group" of the           group optionally
having substituent(s)" means, for example a C3-.3 cycloalkyl group, a
group derived from a fused ring where acycloalkane and a benzene ring
are condensed 



g., indenyl, 1,2,3,4-tetrahydronaphthyl), a. CE,..10 aryl group, an
aromatic heterocyclic group, a non-aromat heterocycitc  group or the
like [00421 When the '-'cyclic group optionally having
substituent(s)" is a C28,3 cycloalkyl group optionally- having
substituent(s), 8 examples of the substituent that the Cs...8
cyoloalkyl group optionally has include substituenta selected from
the aforementioned Suhatituent 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 18 3, When
plural substituentn are present, the respective substituents may be
the same or different. rflri4-,1       When the 'cyclic group
optionally having substituent(s)" is a group derived from a. fused
ring- wherein a Ccyclohlkane 15 and a benzene ring- are condensed,
which optionally has substituent(s), examples of the substituent that
the fused ring group optionally has include substituents selected
from the afcementioned Substiteent C. Group, The position. of the
substituent is not particularly limited as lone as it. is a o)
substitutable position, ang may be on the benzene riog- moiety
orcycicalkann moiety. While the number of the substituents is not
particularly limited as long as it is a. suhntituteble number,
preferably 1 to 5, more preferably I to 3, When plural substituents
are present, the respective 25 substiteenta may be the same or
different. [0044]       When the 'cyclic group optionally having
substituent(s)" is a C68-1.c, aryl group optionally having
substituant(s), examples of the suhstituent that the C.1-...3.0 aryl
group optionally has t) include substituents selected from the
aforementioned Substituent B Group, While the number of tha
substdtuents is not particularly- limited as long as it is a
subntituteble number, preferably 1 to 5, more preferably 1. to 3.
When plural snbstituents are present, the respective substituents may
he .88 the same cr different.           When the 'cyclic group
optionally- haying substituent(s)" is an aromatic heterocyclic group
optionally haying substituent(s), Examples of. the substituent that
the aromatic a heterocyclic group optionally has include subatituents
selected from. the aforementioned Substituent S Group, While the
number of the substituents is not particularly- limited. as long S
ibis a substitutable nuabau:, preierably 1 to 5, more preferably. 1
to 3, When plural substituanta are present, the lo respective
substituents may be the same or diffexent, [0046) 



When the 'cyclic group optionally having substituent(s)" is a nch
-aromatic heterocycjin group optionally. haying substituent(s),
examples of the substituent that the non-  is aromatic heterocyclic
group optionally has include subatituents selected from the
aforementioned Substituent C Group, While the number- of the
substituents is not partichlarly limited as long as it is a
substitutable number, preferably I to 5, more preferably I to 3. When
plural substituents are present, tha respective substithents may be
the same or: different, r0n4n1        In the formula (CI) Xc is
FiRci, a sulfur atom or. an oxygen atom_ Rcl is a hydrogen atom or
aalkyl group. 25X' is preferably NSfl or a sulfur. atom, more
preferably        Rcl is preferably aalkyl group (e.g., matini.1),
more peferebly methyl. [0049]           In the formula (C1), Rc2 is a
carbamoyl group optionally. .4.! having substituent(s).        1.2 is
umeferably a carbamPyi group optionally hainq I or 2 substitbents
selected. from  alkyl group optionally having substituent(s), alkynyl
group optionally haring substituant(s), cycloalkyl. group optionally
having substituent(s),.   (4) a CE,..1,D aryl group optionally having
substituent(sle and  (5) a heterocyclic group optionally having
substituent(s). [004q]          In one embodiment, R9 is more
preferably a caxbamoyi i group having one substituent selected from
(1) a 4- to 12-membered (preferably 4- to 7-membered) non aromatic
heterocyclic group (e.g., piperidyl, tetranydropyranyic
tetrahydrothiopyranyl, 1- oxidotetrahydrothiopyranyl,
1,1-dioxidotetrahydrothiopyranyl) optionally haying I to 3
substituents selected from (a) a C.. alkyl group optionally having 1
to 3 hydtoxy groups, and  (h) a C4_6 alkyl-carbonyl group (e-g.,
acetyl) optionally haying 1 to 3 hydroxy groups; 55 (2) a C.3..8
cycloalkyl circc (e.g., cyclohexyl) optionally having 1 to 3 hydroxy
groups; and (3) a Clii: alkyl group (e,g,, ethyl, propyl) having one
substituent selected from 



(a) aalkyisulfonyi group (e.g., ethylsulfonyl) optionally having 1 to
3 C7"...6 alkoxy groups (e, a,, methcxy), and   (b) an amino group
having one C1,..6 alkyl-carbonyl group (eq., acetyl) optionally
having 1 to 3 hydroxy groups, [0050] 25In another embodiment, R9 is
more preferably a carbamoyl group having I or 2 substituents selected
from.  Cl) a 4- to 12-membered (preferably 4- to 7-merbered)
non-aromatic heterocyclic group (e.g" morpholinyl, piperidyl,
asepanyi) optionally having 1 to 3 substdtuents selected from  (a) a
Ci..6 alkyl Qt0= optionally haying 1 to 3 hydroxy groups,  (b) a CliE
alkyl-carbonyl group (e.g., acetyl) optionally having I to 3 hydroxy
groups, and  (c) an oxo group; 35 (2) a C3_,$ cycloalkyl group (e.g.,
cyclopropyl, cyclopentyl,  cyclohexyi) optionally. having I to 3
substituents selected from. (a) a hydroxy group,       (p) a C1,..6
alkyl croup (e.g., methyl) optionally having I. to 53 hydroxy groups,
(c) a carbamoyi. group, (d) a cyano group, (e) a C.2E] aikvnyl group
(e.g., ethynyl), and        (f) a 5- to 12-membered (preferably 5- or
6-membered.) Daromatic heterocyclic. group (e.g., thienyl); (3) a
C[group (e.g., ethyl, propyl, isopropyl, butyl, isobutyl, sec-but)$l(
tert-butyl) having one substituent selected from  (a) a CI...6
alkylsulfonyi group (e'g,, ethylsulfonyl) optionally having 1 to 3
C.1..6 alkoxy groups (e.g., methoxy),  (b) an amino group haying one
C.1..6 alkyl-carbonyl group (e.g., acetyl.) optionally haying 1 to 3
hydroxy groups, (o) an amino group having 1 or 2 C1-6 alkyl groups
(e.g., 



methyl, ethyl) optionally haying 1 to 3 hydroxy groups, 20(d) a
C6....10 aryl group (e.g., phenyl) optionally having 1 to
3alkyisulfonyi QTOUPSmethylaulfonyl),  (e) a. 4- to 12-membered
(preferably 4- to 7-membered) non-aromatic heterocyclic group (e.g.,
pyrrolidinyle tetrahydrofuryl) optionally having 1 to 3 oxo groups,
(f) a 5- to I2-membered (preferably 5- or 6-men-bared) aromatic
heterocyclic group (e .g., fury1),  (g) a hydroxy group, and (h.) a
Calkoxy group (e. g,, methoxy);     (4) a 0 aryl group (e.g., phenyl)
optionally having 1 to 3 .m halogen atoms (e.g., a fluorine atom, a
chlorine atom.);  (5) a 5- to 12-membered (preferably 5- or
5-membered) arometio heterocyclic group (e.q,, pyridy1),' and (6) a.
g5 alkynyl group (e.g., 2-propynyl), [0051) in the formula (CI), Rc3
is a hydroxy group optionally  haying a substituent. RU 3 is
preferably an optionally halogenated. C1_5 alkczy group, more
preferably a C.1..6 alkoxy group (e.g., ethoxy,    isopropoxy)
optionally haying 1 to 3 halogen atoms (e.g., a s fluorine atom.).
[0052]        In the formula (CI), )3F5 is a cyclic group optionally
hayincisubstituent(s). Rcs is preferably. lo (1) aaryl. group
optionally having substituent(s), or (2) a heterocyclic group
optionally having substithent(si. P.c5 is more preferably  (1) a
C6.,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_E, alkyl group (e.g., methyl, ethyl) optionally having I. to 3
halogen. atoms (e.g., a fluorine atom.), and (c)aalkoxy group (e,q.,
methoxy, isoptoposly)., or   (2) a 5- or 6-membered monocyclic
aromatic heterocyclic group 20 (e,g,, pyridyl) optionally haying 1 to
3 substituents selected from. (a) a halogen atom (e.g., a fluorine
atom), (b) a. C1-5 alkyl group (e.g., methyl.), and (c) a CI"E;
alkoxy group (e.q., methoxv). 25Rc5 is more preferably. (1) phenyl
optionally. haying 1 to 3 substituents selected from  (a) a halogen
atom (e.g.., a fluorine atom, a chlorine atom),  (b) a (4-6 alkyl
group (e.g.., methyl, ethyl) optionally haying 1 to 3 halogen atoms
(e.g., a fluorine atom), and     (c) a CI.,5 alkoxy group (e.g.,
methoxy, isopropoxy). [0053] In the formula (CI),is aalkyl group
optionally. having substituent(s). is preferably a. 01-6 alkyl. group
(e.g., methyl, ethyl), 3S 10054]          In the formula (CI) R Is a
hydrogen atom, a baroger atom or a C.1..5 alkyl group. Rc7 is
preferably a hydrogen atom. [0055       Preferable specific examples
of compound (CI) include the following compounds, Compound (CJ-1) In
the formula (CI), a compound. where  , NRcl wherein Rci is a hydrogen
atom or a C1-6 alkyl group methyl), a sulfur atom or an oxygen atom
(preferably X' Is NPF1,and IF is methyl); 



RS' is a caPbamoyi group optionally having L or 2 subst.jtusnts
selected from (1)  a Cis6 alkyl group optIonally having subsaent(s),
(2)  a C.2...6 alkynyl group optionally having substituent(s), [3) a
u3.. cyclealkyl group optionally having substituent(s), (4) a C..10
aryl group optionally having substitueht(s), and  a. heterocyclic
group cotionallsubstitue '5); optionally halogenated Cls6 alkoxy
group; IC Is      (1) a. C6-10 aryl group optionally having
substituent[s,       (2) a heterocyol c group optionally having
substituent(s); Clssalkyl group; and a. hydrogen atom'. 25 or a salt
thereof.. [00563 



Compound (CI 2) In the formula (CI), a compound wherein Xc is NRc-1"
a sulfur atom or an oxygen atom (preferably  ur atom); a hydroge a
C1_6 alkyl group (eq. methyl)  [preferably a C.1..4.alkyl grce.g.,
methyl));  a carbamovl group having one substituent selected from 4-
to 12-membered (preferably 4- to 7-membered) non-  aromatic
heterocyclic group (e_gpipe  t.etrahydropyranyi,
tetrahydrothiopyranyl, 1- oxidotetrahydrothiopyranyl,
1,1-dioxidotetrahydrothiopyranyi) optionally having 1 to 3
sukstituenta selected from (a) a C1-6 alkyl group optionally having I
to 3 hydroxv 5groups, and (D) a Calkyl-carbonyl group (e ,g., acetyl)
optionally. having 1 to 3. hvdroxy groups; (2) a Ccycloalkyl group
(e.g., cyclohexyl) optionally having 1 to 3 hydroxy groups; and 20
(3) a C)...6 alkyl group (e.g., ethyl, propvi) having one substituant
selected from (a) a C1_6 alkyasulfonyl. group (e.g., ethylsuifonyl)
optionally having 1 to 3 C1.53 alkoxy groups (e.g., methpxyji and
is(h) an amino group having. one C.1...6 alkyl-carbonyl group 



acetyl) optipnally having 1 to 3 hydroxy groups; Rc.3 is a Cl..6
aikoxy group (e.g., ethoxy, isopropoxy) optionally having 1 to 3
halogen atoms (e.g., a fluorine atom); PC5(' 20 (1) a C6....);) aryl
group (e.g., phenyl, naphthyl) optionally having I. to 3 substituents
selected. from (a) a halogen atom (e.g., a fluorine atom, a chlorine
atom), (b) a Calkyl group (e.g., methyl, ethyl) optionally having 1
to 3 halogen atoms (e.g., a fluorine atom), and 25(c) a C1-6 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 suhstituents selected from (a) a halogen atom (e.g., a
fluorine atom), (b) a. C1-6 alkyl group (e.q,, methyl), and a 01.4:
alkoxy group (e.g., methpxy); Rc6 is a Cd-Ei alkyl group (e.g.,
methyl, ethyl); and. Rc-1 is a hydrogen atom; or a salt thereof,
[0057]  Compound (C7-3) In the formula (CI), a compound wherein NRci
wherein Rdl is methyl; a carbamoyl group having 1 or 2 ubsti from.
(1) a 4- to 12-membered (preferably 4 to 7-membered) non.- aromatic
heterocyclic group (e.g., morpholinvi, piperld\, azepanyi) optionally
having 1 to 3 substituents selected from  (a) a Ci..6 alkyl. group
optibnally having I. to 3 hydroxy groups,  (b) a Ci.,E; aikyicnyl
group (eacetyl) optionally 



havingto 3 hydroxy groups, and  (c) an oxo group; a Ct_e cycloalkyl
group (e.g., cyclopropyl, c oval( .xyl) optionally hayto 3
substituertts selected from (a) a hydroxy group, (h-a C1alk.yi group
(e.g., monaily having 1 to 3 hydroxy groups, 20a carbamoyi group, a
cyano group, a C2..6 a ikynyl !groupethyntyand  (f) a. 5- to
12-me11bered(preferably 5- or 6-memb,fl-) aromatic heterocyclic group
(e-g., 25 (3) a C1s aiicyi group (e g, ethyl, propyl, isopropyl, but
lsobusec-butyl, tert-butyl) having one substituent selected from.
(a) a C1-6yisulfonyi group (e.g.I 1 optionally having 1 to 3 CI_G
alkOXy groups (e.g., methoxy),  (b) an amino group having
oneal-carbonyl group (e.g., acetyl) optionally having. 1 to 3 hydroxy
groups, ) an amino group having 1 or 2alkyl croups methyl, ethyl)
optionally. having 1 to 3 nyioxy groups,  (d.) a as-n: aryl group
(e.q,, phenyl.) optionally havind 1 to 3 Cl_s agroups (e.g,,
methylsulfbn,,'   (e) a 4- to 12-membeie (preferably d- to
-j-mmtheYed) non-aromatic heterocyclic group (e 



tetradonally havina 1 to ,3 oxo groups, to 12-membered (preferablyor
6-membereo) aromatic heterocyclic group (e.g.,-y1), (g) a hvdroxy
group, and GO a C..6 aikpxy group '0methozy);  (4) a C6-10 aryl group
(e.g" phenyl) optionally having 1 to 3 halogen atoms (e,q., a
fluorine atom, a chlorine atom);  (5) a 5- to 12-memberably 5-
or6-membered) aromatic heterocyclic group (e.g., pyridy1); and a
C2...6 alkynyl group (e.g., 2-propyhyl); C1-6 alkoxy group (e.g.,
ethoxy, isopropoxy) optionally havingto 3 halogen atoms (e.g., a
fluorine atom); .11riIS (1) a C6., aryl group (e,g., phenyl, naph
hyl) optionally having a. to 3 substituents selected from  (a) m.
(e,g,, a fluorine atom, a Chlorine atom),  (b) a Ca_E; alkyl group
(e.g., methyl, ethyl) optionally having. 1 to 3 halogen atoms (e.g.,
a flu ......the atom), and  (c) a 01.6 alkoxy group (e.g" methoxy,
isopropoxy); or  (2) a 5- or 6-membered monocyclic aromatic
heterocyclic group (eoptiona.,.substituents selected from (a) a
halogen atom (e.g., a. fluorin,: atom), (b) a CI..alkyl q (c) a C1"6
a1 koxy group (e.g.., methoxy) ly ) phenyl optionally having i to 3
c.ubstituents selected. from  (a) a halogen atom (e.g., a fluorine
atom, a chlorine atom), 



(b) a C1..6 alkyl group (a, g. methyl, ethyl.) optionally having 1 to
3 halogen. atoms (e"g" a. flucrdne atom), and  (c) a Calkoxy group
(e, g., methoxy, isopropoxy)) RC5 is a C1-6 alkyl group), -1 ethyl);
and P.c7 is a hydrogen atom;  or a salt thereof. LUO8] Compound.
(CI-4) 6 -athyl.-5 -(4 -fluorophenya) -N-Ynybroxyacety:].;piparidin -
a yi] -1 -methyl -A -oxo -3 -(2,2,2 -trifluoroethoxy) -4,5 -dihydro
alM - PYrrolcj[3'2 "c]hvridihe -2.-carboxamide; 6 -ethyl -5 -(4
-fluorephanyll -N-11 -(hydroxyacetyl)piparidin - vi] -I -methyl -3
-(1 -mathylethczy) -4 -cke-bihybro -1M - pyrreic[3,2 -c]pvridine
2-carboxamibe; or io 3 -ethoxy -6 -ethyl -5 -(4 -fluorophanyi) -N -[I
- (hydrcayacetyl)pibern -yl -1 -mathyl -4 -exo -A,5 - -
hydre-1Hpyrrole[3,2-c]pyridine-2-caxboxamide; er a salt. thereof.
[00591 15Examples of the salt in cempound (Cl) include metal salts,
ammonium salts, salts with organic base, salts with inorganic acib,
salts with oracid, salts with basic or acidic amino acid and the like
Preferable examples of the metal salt include alkali metal salts
such. as sodium salt, phtassiam salt 20 and the like; alkaline earth
metal salts such as calcium salt, magnesium salt, barium salt and the
like; an alaml.num salt and the like. Preferable examples of the salt
with organic base inciade salts with trixethylamine, triethylamine,
pyridine, piccline, 2,6 -lutidine, ethanolamine, diethanciamine, is
triethanolamina, cyclehexylamine, dicyclohezylamdee, N, N'
dibenzyjethylenediarine and the like. Preferable examples of the salt
with inorganic acid include, salts with hybrcchleric acid,
hybrobromlo acid, nitric acid, sulfuric acid, phosphoric. acid and
the like. Preferable exambles of the salt with crbanic acid. include
saltS with formic acid, acetic acid, trifluorcacatic acid, bthalic
acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric
acid, succinio acid, malic acid, methanesulfonic acid,
benzehesulfonic acid, p - telueneaulfonic acid and the like.
Preferable examples of the a(: salt with basic amine acid include
salts with arqe, lysine,  



ornithine and the like, and oreferable examples of the salt with
acidic amino acid include salts with aspartic acid, giutamic acid and
the like. Of these, a pharmaceutivaidy acceptable salt is 5
preferable. For example, whenacompound has an acidic functional
group, examples thereof include inorganic salts such as alkali metal
salts (e.g., sodium. salt, potassium salt. etc.), alkaline earth
metal salts Ce,g., calcium. sal magnesium saltand the like, ammonium
salt etc., and lo when a compound has a basic functional group,
examples thereof  nc.tuaesa.itss 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,
25 maleic acitric acid, succinic acid, methamesulfonic acid
nenzenesulfonc acid, p-toluenes- .fonic acid and the like. 0060]
The production method of the compound of the p invention is described
in the followdng. In each of the following prod:action methods, when
ti oh reaction, reaction) , esterificat jation reaction.
(condensation. reduction reaction,  reductive amdnation reaction,
amination reaction, halogenation reaction, oxidation reaction and the
like are performed, these 25. reactions are performed aocordi.nq to
methods known per se. Examples of such methAucla the methods
described in Organic Functional Group Preparations, 2nd edition,
Academic Press, Inc. (1989), Comprehensive Organic Transformations,
Publish,(1989) and the like, and the like_ [00E In the following
reac:ting compeund or the intermediace may be in the form of a salt.
Examples of the salt include those similar to the aforementioned salt
of compound (CI). The obtained compound in each step may be used in 



form of the reaction mixture or ss a. chude product for the next
step, or may be isolated from the reaction mixture according to a
conventional method. (a. q. separation means such as
reerystallization, distillation, chromatography etc.). s [00621
In each of the above-mentioned reactlens, when the starting con noun
has an. amino group, a carboxyl. group or a hydroxy group as a
sphstituent, a protecting group generally used in. peptide (Ohemistry
and the like may be introduced into 2.0 these groups. By removing the
protecting group as necessary. after the reaction, the objective.
compound can be obtained. The protection and dermetection are
performed accerdine to a methodknown per se, for example, the method
described. in Protective Groups in Organic Synthesis, 3rd edition,
John is '-411ey and Sons, Inc_ (1999).        Examples of the
amino-protecting gmeup include a formvi group, a Cl..6 alkyl-carbonyl
qro ,aCr, alkoxy -carbonyl group, a benzoyl group, a a,,, ay:alkyl
-cerbonyi group (e.g.: benzylcarbonyl), a C3.7_14 aralkyloxy-carbonyl
group (e.g., b) benzyloxyc:bonyl., 9 -fluerenylrethoxycarbonyl), a
trityl group, a phthaloyi group, an. N,N-dimethylaminomethylene
group, a substituted silyi group (e.g., trirethylsilyi,
triethylsilyi, dimethylphenyisilyi, tert-butyldimethylsilyl,
tertbutyldlethylsily1), a E2.-E.: alkenyi groep (e. g., I -allyli and
the cs like. These groups are optionally substitetee. by 1 to 3
sugstituetts selected from a halogen atom, a C.1..E: alkoxy group
and. a nitro group.        Examples of the cerboxy -protecting group
include a alkyl group, aaralkyl group (e. CT.. bencyl), a phenyl x)
group, a trityl group, a. suestituted silyl group (e.g.,
trinethylsilyl,dimethylphenylsilyi, tart.- but:yl cbmethyd. : I. tett
-hutyldiethylsily1), a. C.2-6 alkenyl croup (e.g., 1 -allyi) and the
like. Examples of the hydroxy -protecting. grocp include a 34 alkyl
group, a phenyl grouch a trityl qroup.,aC1aralkyl  group (e ,g"
benzyl), a formyl group, a 01-6ilcarbonyi group, a benzovi aroum, a
C7_10 a,-carbonyl group (e,q., benzylcarbonyld, a 2t.etrahycropyranyi
group, a. 2- tetrahydrofuranyl group, a. substituted silyi group
(eq.,, trimethylsilyi, triethylsilyl, dimethvlphenylsilyl, tert-
butyldliethvtert-.iethvisilyi) , a 02.5 group Ce.g",and the like.
These groups are optionally substituted by I to 3 substituents
selected from a halogen atom, aalkyl group,a C.1_6 alkozy group and a
nitro group. 



[0063] Theindicatede newhich. are used in the followina reactions are
explained in the following, Examples of the "alcohols' include
methanol, ethanol, 2 -propanol, tert-butyl. alcohol and the like.
Examples of the "ethers" include diethyl ether, diisopropyl ether,
diphenvl ether, tetrahydrefuran, ddoxane, 1,2-dimethoxyethate and the
like, mples of the "esters" include ethyl acetate, methyl 20 acetate,
tet-bnty2 acetate and the like.        Examples of the 'hydrocarbons'
include benzene toluene, xyiene, cyclohexane, dexana, pentane and the
like, Examples of the 'amides" include N,N'dimethvlformamide,
acetaalde, hexamethylmhespheric trabranide and the like. Examples of
theated hydrocarbons" include dichloromethaner chloroform, carbon
tetrachloride, 1 dichlbroethane, tetrachloroathylene, chlorobenzene -
like,        Examples of the "nitriles' include acetonitrdlft
mromionitrile and the like.        Examples of the 'ketones" include
acetone, 2-butanone and the like_ Examplesha 'organic acids" include
formic ajt, aceti.c acid, propbnic acid, trifluoroacatic acid,
methanesulfonic ncid and the like. Examples of the 'aromatic amines'
include pyridine, 2,6- quinoline and tbe           Examples of the.
"sulfoxides". include dimethyl sulfpxide 5. and the like. [0064] 



Compound (CI) can be produced, for example, according to the
following [Method CA] or a method analogoue thereto, [Method CA]
Compound (CI) can. be produced by subjecting compound. (CIII) to
hydrolysis, and then condensing the obtained compound (CII) with an
:amine. [0065]  Ca).11 R07W FEr1+17.  '0Rut. 1?1- Re5Rbs' (C111)(C11)
15 [00661 wheaein. Pn is a Cl..6 alkyl group or a C4..fl other
symbols are as defined above. Rn is preferably ethyl.  [0067] 20The
reaction from compound (CIII) to compound (CII) can be carried out by
subjecting compound (CIII) to hydrolysis in the presence of an acid
or at base, in a solvent that does not adversely influence the
reaction.        Particularly, when tin is benzyl, the reaction can
also be carried out by subjecting compound (C III) to a catalytic
hydrogenation reaction ip a solvent that Coes not adversely influence
the reaction.        Examples of the acid include hydrochloric acid,
sulfuric acid and the like. Examples of the base include sodium
hydroxide, potassiire  hydroxide lithium hvdroxide and the like
The amount of the acid or base to be used is generally i to 20 rel.,
preferably 1 to 10 mol, pet I mol of compound inv-rm 



Examples of the catalyst used for the catalytic hydrogenation
reaction include Raney-nickel) platinum oxide;       ,ium, ruthenium,
rhodium or iridium, which is supported on activated carbon,,e
calcium. carbonate or the like; and the like.. The amount of the
catalyst0,01 to l mai, preferably 0,05 to 0,5 1of compound (CIII).
Examples of. the hydrogen source include hydrogen, cyc.lohexene,
hydrazine, amsacmium formate and the like,        Examples of the
solvent that does not adversely influence the reaction include
ethers, alcohols, hydrocarbons, ketones, nitrdies, nides, 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 thereof in an appropriate ratio. The reaction
temperature is genera0 to 100C, preferably 20 to 60')0,        The
reaction time is generally 0,5 to 100 hi, preferably i to 48 hr.
[0068] Tlie.reac:tion from compoundto ccmpour (CI) can be carriedby
condensing compound (CII) with an amine compound corresponding to Ra2
using a condensing agent in solvent that does not adversely influence
the reaction_ Where a) necessary, a base such as a tertiary amine and
the like may be added.       Examples, of the ccndensinq agent
include carhodiimides (e ,gdieyolohexylearbodiimi e DOCD),
watersoluhle carbedidmide (C.1!SCD)), phosphates (e.g., diethyl
cyanophoschonate, diethyl chlorophosphonate,  ylphosphoryiBOP
reagents (e,g., 1H- benzotriazol-i-yloxpv:crolidinophosphonium
hexafluorophosphate (PyB)P)), 0-(7-azabenzotrlezol-leyz
N,N,W,W-retramethyluronium hexarluorophosphate (HAM, 



5 ethoxy-i-ethoxycarbonyl-1,2-dinydroquinollne (PEW),
carronyleiimidazole and the like, and WSCD and NATO are particularly
preferable.        The amount of the amine corresponding to Rc2 to be
used is generally 1 to 10 mol, preferably. to 2 per I mol of compound
(CII).        The amount of the condensing agent to be used is
generally I to 10 mol, u-eferablv 1 to 2 mol, per I. mol of compound
(CJI), Examples of the solvent that does not adversely influence the
reaction include ethers, hydrocarbons, ketones, nitriles, as, esters
and the like, and ethers and amides are icularly praferable. These
solvente may be used in a Ire of two or more kinds thereof in an
appropriate re ic The reaction temperature is generally. 0 to 100C,
za pre-- 20 to 60C. The reaction time s ene10 5 to 100 hr, rerib- I
to 4B hr.        inc amine corresponding to Rc2 ma v be commercially
available product, or can be produced from the corresponding starting
compound accordini to a method known per se, [0069]       Compound
(=I, can be produced, for example, according to the following [Method
CB] or a method analogous thereto, [Method. CE]
CO2R" OHX"' XX):R"ye- no J .11I(c1) Nkr. AA (CV:H)((Ali)(CM)
pOzik''PD2R1217". WO ...!-)---LIie:,,I,,, ,,,--1: 



t--7,"''-) Rekr.<'N:CORceNt4-'\>0 AH (CV)  moica Rut Xe-- P,c2, 1
;Ca;     L: wherein c/*. is a leaving group, Rc?' is a C3.. alkyl
group, and other symbols are as defined above..        Enmples of the
leaving group for Qca. include a halogen atom, a Clae,
alkyisulfonylowy group optionally having 1 to 3 halogen atoms (eg.,
metnyisulfonyloxy, ethylsulfonylcay" trifluorcethylsulfcmyloxy), a
CE,...n aryisalfonyaPmy group optionally substituted by I to 3 CF4
alkyl. groups 10 benzehesulfohyloxy, atoluehesulfonyloxy), a
methylmercapto grpup, a. methanesulfonyl group and the like, and a
halogen atom is partinlarly peferable, 100721 The conversion of the
hydrczy group of compound 25 to the leaving croup c"?.c..1 can be
carried out using a halogenating reagent in a. solvent that dcea not
advereelv influence the re action or without solvemt, in the presence
of a base, as necessary,. 



Examplm of the halogenating reagent include thionyl so cnicride,
phesphoryl. chloride, phosphorus pentachloride, phosphorus tribromide
and the like.        The amount of the halogenating. reagent to be
used is generally I to 20 rel, preferably 2 to 10 moly per I mol of
compound 25Examples of the base include triethylamine,
dlisopropylethylamine, pyridine, 4 -dimethylaminopyridlne and  the
like.       The amount of the base to be used is generally 1 to 20
MGif preferably 2 to 10 mol, per I. mol of compound. (CVIII),
Examples of the solvent that does not adversely influence .,,.. the
reaction include ethers, hydrocarbons, alcohols, amides, esters and
the like.. Two or more kinds of the above-mentioned solvents may
mixed in an appropriate ratio and used.. This reaction. is
preferably- carried out without solvent,           The reaction
temperature, is generally 0 to 1.302,. lo preferably 20 to 130(:,
The reaction time is benerelly 0.5 to 100 he, preferably I to 48 ht.
rnfl-i-c LvL.,..).3 Alternatively, the conversion of the. hydroxy
'stoup of 25 compound (OVIII.) to the leaving group Qbe carried out
using a. sulfccnylating reagent in a solvent. that does not adversely
influence the reaction or without solent, in the presence of a base,
as necessary. Examples of the suifonylating reagent include 20
trifluoromethanesulfonic anhydride, methaneeulfonyl hail des
optionally. having I to 3 halogen atoms, benzenesnifonyl halides
optionally having 1 to 3 Ca....6 alkyl groups, and the like. The
amount of the snlfonylating reagent to be used is generally 1 to 2
mol, preferably 1 to 1,5 mol, per 1 mol of xi compound ((7,JIII),
Examples of the base include triethylamine, didsopropylethylamine,
pyridine, 4 edimethylaminopyridine and the like, 



The amount of the base to be used is generally. 2 to. 5 not,
preferably 2 to 3 bol" per I bol. of compound (cyan),       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 xi may -mixed. in an appropriate
ratio and used,           The reaction temperature is generally -10
to 100C, o.referably 0 to 60C. The reaction time is generallyr, t 100
hr, prefer.; I to 48 hr, The reaction of compound (CVII) with
compound fbe carried out in a solvent that does not adversely
influence the reaction, in the presence of a. base, as necessary.
The amount of compound (CI) to be used is generally 1 to lo 20 mol,
preferably 1 to 10 mol, per 1 mol. of compound. ( Examples of the
base, include sodium hydride, sodiumm met.hoxide, sodium ethoxide,
sodium carbonate, sodium. hydtbaen carbonate, sodium, hydroxide,
triethylemine,   .diisopropylethylamine, pyridine,
4dimethylami.nopyridine and 15 the like. The amount of the base to be
used is generally _ to 20 preferably 2 to 15 mol, per I mai of
compound (CVII),        Examples of the solvent that does not
adversely influence the reaction include ethers, hydrocarbons,
alcohols, amides, ,zo esters and the like, and ethers and amides are
particularly. preferable. These solvents may he used in. a mixture of
two or more kinds thereof in an appropriate ratio. The reaction
temperature is generally 0 to 100 nfl -;erably       The reectdon
time is enerally. 0.5 to 100 hr, preferably 1 to 48 hr.
Compound. (CI) can be synthesized according to a method known per se,
or can be dire ly used commercially available ID roduct. 



[0075] The react don from compound (CVI) to cc, pc(CV) can be carried
out by reacting compound. (ON,q) with a base in a solvent that does
not adversely influence the reaction. Examples of the base include,
sodium methoxide, sodium as ethaxide, sodium hydroxide, triethylamine
and the like,         The amount of the base to be used is ganerally
2 to 5 mol, preferably. 2 to 3 mol, per I mai. of compound (CVI).
Examples of the solvent that does not: adversely influence the
reaction include ether:, hydrocarbons, alcohols, amides, 4 esters and
the like, and ethers and amides are particularly preferable. Two or
more kinds of the above--mentioned solvents may mixed in an
appropriate ratio and used.        The reaction tembbrature is
geaerally 0 to. 100'cI, preferably. 20 to 90C, 20The reaction time is
gemerally 0,5 to 100 hr.. paeferably 1 to 48 hr,       Combbonn (CV)
con alno ba obtained. directly from compoohn (OVII) without isolation
of compound (C.VI), [00761 15The reaction from compound. (CV) to
compoond (CTN.) can be carried out by reacting compound (CV) with a
halide, sulfate, sulfonate or the like, which corresponds to the
'substitbent" of the "optionally substituted hydroxy group' for Rc3,
in the presence of a base, in a solvent that does not advemeely. 20
influence the reaction. The hydroxy group of compound (CV) is
converted to Rc-3 by the reaction.        The above-mentioned halide,
sulfate, sulfonate or the like may be commercially available product,
or can be produced from the cbrreoponding starting material compound
according to 24 a method known per se.        The amount of the above
-mpntioned halide, sulfate, sulfonatb or the like to be used is
generally 1 to 3 bbl, preferably 1 to 2 mol, per I mol of. compound
(CV).       Examples of the base include sodium methozide, sodium
ethoxide, cesium carbonate, sodium carbonate, potassium carbonate,
sodium. hydrogen carbonate., sodium, hynroxide, triethylanine,
diisopropylethylamine, pymidine, 4 - dimethylaminocyridine, 1,8
-diazabicyclo[5,4"0]undec -7 -ene (DEW and the like. The amohnt of
the base to be used is generally to 5 mol,  



ably 2 to 3 mat, per 1 mot of compound (CV),        Examples of the
solvent that does not adversely influence the reaction include
ethers, hybrocarbona,ohols, ketones, nitriles, amides, esters and the
like, and ethers, amddes and ketones are particularly preferable. Two
or more kinds of the    ye-mentioned solvents may mimed in an
appropriate ratio and used. The reaction temperature is generally 0
preferably 20 to 90C, 14The r:eact.ion time is generally 0,5 to 100
hr, preferably 1 to 48 hr. [00771 The teafrom compound (CIV) to
compound (CI I) can be carried out by reacting compound. (C13i,r)
with a halide, 15 boronic acid or borate corresponding to .1e, in a
solvent that does not adversely influence the reaction.
Specifically,compound (CIV) is reacted with a halide, boronio acid or
borate correspondng to Rc5" a copper compound (e. g, copper powder,
capper(i) iodide, copper(: c"'coride, 24 copper oxide, copper (:11)
acetate and the like) and. a base  (e,g,, potassium carbonate,
potassium phosphate,ethviamine, pyridine).       Alternatively,
compound. (cav) is reacted with a halide corresponding to RC, a
palladium compound ce 25 tris(d, benzylideseacet(=e)dipalladiam(0),
pall iu I acetate), a ligand (e,g,, 9,9-dimathy1-4,5-
bis(diphenylphosphino)xanthene) and a basecesium carbonate, sodium
t-bUtOXidei, TThe embunt of theboroni corxesp() be used is general
prefermol of comps:us( a amount of nnecopner compound. to he ued 



0,1 to 0.5 =I, permol  IV), The amount of theadium compound to be
used is  generally. 0.01 to l mei, preferably 0.1 to U.S mol, per 1
mbl of compound. (CTV). The amount of the ligand to be used is
generally 0.01 to I mol, preferably 0.1 to 0.5 mai, per 1 mol of
compounb (CIV), The amount of the base to be used is generally l to 5
mol, preferably 1 to 3 mol, per 1 mol of compound (CIV).
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 24 preferable, TWO
or more kinds of the above-mentioned solvents may mixed in an
appropriate ratio and used.        hb reaction temperature is
generally 0 to 100cC" preferably 20 to 90C. The reaction time is
generally 0.5 to 100 hr, preferably 25 1 to 48 hr. [0078]        The
halide, boronic acid or borate corresponding to Rt5 may be
commercially available product, or can be produced from the
corresponding starting material compound according to a 20 method
known. per. SP.        Compound (CVIII) can be synthesieed according
to a. method known per se (e,g., the method described in Journal of
Organic Chemistry, vol. 46, pages 3040-3043, 1981). [0079]
Compound (CIII) can also be produced, for example, according to the
fcliowind [Method CC] or a method analogous. thereto. [Method CC]
[0080]  Rc&,CO?P.cul 



RC tH Fe:*Rcs COX) OH RY,ON R`7Rc II RL N` (CMila-2)  RG1 .1Crl-Rc N"
Res (OVI;a1,     be0,s X0-4: ac'Z Rc6 -N- -co RCb (C\fa)      



Rf:s- RCS (Cm)  nnoll ,uuij wherein R-- ib aalkyl. group, and other
symbols are es defined above,        The reaction from. compound.
(jax...) to compound (CIX.) can be carried out using a maionic acid
mcnoester corresponding to Ecs.' and a condensing agent, or using an
acid halide corresponding to R such as etnyl chloroformylT acetate
and the like, in a n) solvent. that does not influence thb reaction,
in the presence of a base, ab necessary. Taampleo of the condensing
agent include those exemplified. in [Method. CR). The amount of the
condensing agent to be used is is generally 1. to 10 mol, preferably.
1 to 2 mai, per 1 mol of compound. (CX),      The, amount or the
malonic arid monoboter correspondinn to to be oseb is generally I. to
10 mol, preferably I to 2 mol. , per I mol of. compound (OX)
The amount of the acid halide corresponding to Rc9 to be used is
generally 1 to 10 mod, preferably 1 to 2 mol, per I mol of compound
(CM).         Examples of the base include triethyleadixt"
diibopropylethylemlne, pyridine, 4-(iiimethylaminopytibine and .25
the like, Theamount: of the base to be used is generally I to 10
mol. preferably' I. to 2 mol, per 1 mol of compounP (C.X1.
Examples of the solvent that does not influence the reaction include
ethers, hydrocarbons, amides, esters and the I.ikend ethers and
amides are particularly preferable. Two 5 or more kinds of the
above-mentioned. solvents may mixed in an appropriate ratio and
usee..       The reaction temperature is generally 0 to 100C,
preferably 0 to 50';?.., 



The reaction time is generally 0.5 to 100 hr, preferably ro 1 to 43
hr.        The maionic acid mehoeeter corresponding to Rc may be
commercially available product, or can be produced from, tha
corresponding starting material compcmnd accorbine to a method known
per se. 15The acid halide corresponding to Rc'' may be commercially
available product, or can be produced from the corresponding'
starting. material compound acoordinq to a method known per se_
[00831          The reaction from compound (CIX) to corpound (CVIIIa
-2) 20 can. be carried out by reactinb conregind. (CD) 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[5,4,0jundec -7
-ene (01:4(J) and the like_       The amount of the base to be used
is generally I to 5 Inca, preferably I to mol, per I mol of compound
(CIX),        Exemples of tbe solvent that does not adversely
influence the reaction include ethers, hydrocarbens, alcohols,
ketones, nitrilee, amides, esters and the like, aid ethers, alcohols
r).4.) and amides are particularly. preferable. Two or more kinds
the. above -meptioned solvents may mimed in an appropriate ratio and
used-        The reaction temperature is generally U. to 100cII.
preferably 20 to The reaction time is generally 0.5 to 100 hr,
orefereblv  to 48 hr. [0084] The reaction from c pound (CVIIia-2) to
compound    (CV1.1can be carried out by reacting compound (CVIIIc g
with an oxidant: in a solvent that does not influence the reaction.
Examplesthe oxidant include OefiC :ammonium nitrate  (GAN),
2,3-d1chlo, - r.10-1,4-benzoquinone =CO, bromine and the I 0The
amount of the oxidant to be used Is generallyto 5 



mol, preferably 1 to 3 mol, per 1 mei of comix)t        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 clpprOpriate ratio and used The reaction temperature is
generally 0 toO'C, preferably 20 to 100*0.        The reaction time
is generally 05 to iv, br, preferably 1 to 48 hr. [0085j Theion from
compound.to compound (CV-I can be carried out according to the
reaction from compound (C7III) to compound (OVII) shown in [Method
The reaction from compound (C.:Vila) to compound (Give) can be
carried out according to the reaction from compound =II) to compound
(CV) shown in :Method CBI. The react ion from compoundto compound
(CIII cen be carried out according to the reaction from compound (
compound (CIV) shown in [Method CB]. [0086]        Compound (CX` can
be synthesized acoordino to a method Known per se (e .o., the method
described in Journal of Organic texemiaLgi, vol. 59, pages 532B-5335,
1994) and the likg         Compound (CIII) can also be produced, for
example, according to the following e hodor a method analogous
thereto. [Method. CD] mael    wherein each symbol is as defined
above. ic [0090] 



The reaction tram copmound (CVT) to compoundL-2) can he carried out
according to the reaction from compound (CVIII) to compound (CVII)
shown.1,.ethod. - The reaction from compound (CVII-ricompound (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 ((:IV-2) can be carried out according to the
reaction from compound (CV) to compound 'shown in [Method CB]. [0091]
Tne be earned out 1. in a soivent the presence 2 The amount:  id, as
neces ompound. (C2) to be used is to 20per 1 mol of compond (CIV
Examples of the acid include p-toluenesulfonic acid, acetic acid,
trifluoroacetic acid and the like.        The amount of the acid to
be used is generally 1 to 40 mol, preferably. 1 to 30 mbi, per 1. mol
of compound (CIV-2). 5Examples 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-mentloned solvents may mixed in an 10 appropriate ratio and
used.        The reaction temperature is generally. 0 to 20000,
preferably 20 to 160'S.        The reaction time is generally 0.5 to
100 hr, preferably I to 48 hr. Is T00921 



Compound (CVIII-2) can be synthesized according to a method known per
se (e.q,, 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 2() like.        Compound (02) 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.
1959, Comprehensive Organic 25 Transformations, Val Publishers. Inc.,
1989, or the like.). [0093]        Compound (CIV) can also be
produced, for example, according to the following [Method GE] or a
method analogous thbreto. 39 111E:hod CE) [0094]  (Oin)(CV113)
c:ch.,,Re6  xci R;:s"`N Nc>' \oc.:2 ,-   [0095] wherein Q."2 is a
leaving group, and other symbols are as defined. above. aExamples of
the 'leaving croup" for Q.c:2- include those similar to the 'leaving
croup' for Qc1, and a halogen atom is partoularly pteferable- [0096]
The reaction from compound (CVIII) to compound. (c...\cna)...: 20 can
be carried out using a helogenating reagent in a solvent that.. does
not adversely influence the reaction or withott solvent, in the
presence of a base, as necessary.        Examples of the haloganating
reagent include thionyl chloride, phcsphoryi chloride, phosphorus
pentachloride, 



.x3 phosphorus txibromide and the like.        The amount of the
halogenating resbett. to be used is generally 2 to 40 mci, preferably
3 to 20 rcl, per 1 mol of compound (C.VIJ,        Examples of the
base include trietnylamine, dilsopropylethylaminc, pyridine,
edimethylaminopyridine and the like        The amount. of the base to
be used is generally I to 40 mol, preferably 2 to 20 ifc-31, per I
mol of compound. U7VIII),        Examples of the solvent that does
not adversely influehce thc reaction include ethers, hydrocarbons,
alcohols, amides,  esters and the like, Two or more kinds of the
above -mentioned solvents may mixed. in an appropriate ratio and used
This reaction is preferably carried out without solvent:, The
reaction temperature is genedally 0 to 130C, 3 preferably 20 to 130C.
The reaction tbie is generally 0.5 to 100 hr, preferably. I to 48 hr,
10097] Alternatively, the reaction from. compound (OVIII) to so
compound (avIit,) can be carried out usine a sulfcnylating reagent,
in a solvent that. does not adversely inthe reaction or witheut
solvent, in the presence of a baee, as netessady"       Examples of
the sulfonylating reagent include trlfluoromethanesullonic antydride,
mathanesulfonyi halidee optionally having 1 to 3 halogen atoms,
bee2enesulfonyi halides optionally. having 1 to 3 Calkyl groups, and
the like.       The amount of the sulfonylatite reagent to be used is
generally 2 to 40 mol, preferably 3 to 20 x.el, per 1 mol of 20
compound. CC:VITT),       Examples of the base include triethylamine,
diisoproplethviaxdfle, pyridine 4-dinethylardnopyridine and the like.
The amount: of the base to be used is generally 2 to '5 mei, 25
preferably. 2 to 3 mol, per I. mol of compound (OVIII).
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, so may mixed in an
appropriate retie and used. 



The reaction temperature is generally -10 to 100f(f" preferably 0 to
60cC.        The reaction time is generally 0.5 to 100 hr.,
preferably. 1 to 48 hr. 35 10098)           The. reaction. from
compound (OVIIO) to compound (CVlb) can be carried. out accerding to
the reaction from d'm-.tpound. (CVaI) to compound. (CV") shown in
[Method CEi],          The reaction from compound. ((-TYl.t)) to
compound (.0Vb) can a be carried.              out according to the
reaction from cempound (CV-1j to compound (CAl) shown in [Method GB],
The reaction from compound. (CVMO to compound (C:laa)) cen be carried
out. according to the reaction from compound (CV) to compound (CIV)
shown in [Method. CE]" [0099]        The reaction from comppund
(cavt) to compound (C1V) can. be carried out by sdhjectinp compound
(C1I.N-)1b) to hydrolysis in a solvent. that does not adversely
influence the reaction. The hydrolysis can be carried out in the
presence of an is acid or a bsee. From amonp, an acid is preferable.,
Examples of the acid inciube hydrochaoric acid, sulfuric acid and the
like,        Examples of the base include stadium hydroxide,
pctessium hydroxide, lithium hydroxide and the like. 20The amount of
the acid or base to be used is generally 1 to 20 mcl, preferably 1 to
1.0 mo. , per 1 mol of compound. (C.IV):)),        The hydrolysis can
also be carried out. using a combination of an organic acid salt and
an organic acid, as a combinatioh of sodium acetate and acetic acid.
The amount of the orpanic acid salt to he used is generally. 1 to 20
mei, preferably. I to 10 mol, per 1 mbi of compound (C:-.),In),
Examples of the solvent that does not adversely influence the
reaction include ethers, alcohols, hydrocarbons, keto.nes, nitriles,
addes., esters, organic acids, water and the like, and orpanic acids,
alcohols, ethers anb water are particularly preferable_ Two or more
kinds of the above-mentioned solvents may mixed an an appropriate
ratio and used. 35The reaction temperature is generally. 0 to 130C.
preferably 20 to 100QC.        The reaction time is generally. 0.5 to
100 hr. pref4d:adgly 1 to 48 hr.. 



[01001 zciComoodnd (CI) cab aleo be produced, when desired, by a
combination of. the above-mentioned reaction and eacb. or two mpre of
known hydrolysis, deprotection, acyiation reaction, alkylatidn.
reaction, oxidation reaction, cyclization react: ion, carbon chain
extension reaction and substituent excbange o reaction. ;0101]
Comppund. ((Tr) can be isolate& and purified by a means Mnown per se,
such as phase transfer, concentration, solvent. extrattIon,
fractionation, liquid conveteion, crystallization, is
rectystallization, chrexr'pooraohy and the like. When compound (CI)
is obtained as a free compound, it can be convertad to a desired salt
by a method known per se or a method. analodous thereto. Conversely,
when the compound. is obtained as a salt, it can be converted to a
free form or. other desired salt by a method known per se or a.
method analogous thereto.       A compound within the scope of the
present invention can. alZ0 be produced by applying a means bnown per
se to compound. (CI) fct introduction of sUbstlthents and conversion
of. functional groups. For conversion of subatituents, a. known
conventional method can be used For example, conversion to amdno by
hvdrolysis of amdde, conversion to carboxy by -hydrolysis of ester,
conversion to carbamoyl by amidation of carboxy, conversion to
hydroxymethyl by reduction of catboxy, no conversion to alcohol
compound by reduction or alkylation of carbonyl, reductive animation
of carbonyl, oximation of csrbonyi acylation, ureption, sulfcnylation
or alkylatibn of amino, substitution and amination of active halogen
by amine, amdnation. by reduction of nitro, alkylation of hydroxy,
substitution and ai amination of hydtoxy and the like. When. a
reactive substitueht.  that causes non -bbjectivp reaction is present
duning the introduction of substituents and conversion of functional
groups, a protecting qtpup is introduced in advance as necessary into
the reactive substituent by a means known per se, and the s
protecting group is rempspd by. a means known. per se after thp obi
act:reaction, whereby the comipound within. the scope of the present
invention can also be produced, [01031 Compound ;6:0 may be used as a
prodrug, A prodrupot Jo compound (CI.) means a compound converted. to
compound (CI) by. a reaction due to an enaymp, a gastric acid, etc-
under the physiological condition in the :lising body, that is a
compound converted to compoundby 0xidatien, reduction, hydrolysis,
etc. due to an enpyme, a cumpound cc nvprted to compound (CI) by
hydrolysis etc_ due to gastric acid, and the like_ [0104] Examples of
the prodnug of compoundinclude a compound obtained by subjecting.
aminn in. compound (CI) to an apyiption, alkylatich or
phosphorylation (e,g,, a. compc4)nd obtained by subjecting amino in
compound (ca) to eicosancvlation, alanylatdch,
pentylaminacareonylatipn, (5 - methyl -2 -oxp -1,3 -dioxolen -4
-yi)methoxyparbonylation, tetrah7drofuranylation,
pyrbplidyimpthylption, pisployloxymathylation or tert-butylationl; a
compound obtained by. subjecting hydnoxy in compound (;:l.) to
acylati;,,, alkyiation, phosphorylption or boration (e,g., a.
compbund attained by subjecting hydnoxy in the compound (CI) to
acetylation, paimitcylation,C''" C''.pivalaylation, succinylation,
fumarylation, alanylation or dametnyiamincecpinylation); a coepound
obtained by sublecting canboxy in. compound ((:I) to esterificatgon
or amidetion (a. q. a compound obtained by. subjecting carboxy in
compound. ;CI) to ethyl esterifapatihn, phpnyi estprifacation,
carboxymethyl 



35' esterilipatapn, dimethylaminomethyl. estaiification,
pivaloyloxymethyl. esterification, thoxycarbonyloxyethyl
esterification, phthaladyl eeterificetion, (5--methyl -2 -oro - 1,3
edickolen -4 -yi)merhyl esterification, cyclohezylcxycarbonylethyl
esteadficetion or methylamidation) a and the like. Any one of these
compounds can be produced from compound (,C(C) by a method known per
se. rBle5] A prodrug of compound (C.I) may also be a compound
converted into componnd (CI) under physiological conditions, lo such
as those descaibed in IYAKIIHIN no KAIHATSU (Development of
Pharmaceuticals), Vol, 7, Design of Molecules, p.163-198, Published
by HIRCKAWA SHOTE:N (190), [0106]        (Shen compound (ca) has an
isomer such as optical isomea, stereoisomer, positional. isomer,
rotational isomaa and the like, any isomer and a mixture thereof are
encogpassed in compound (Ci), For example., when coapeund (CI) has an
optdcal isomer, an opticsl. isomer resolved from a racemete is also
encompassed in compound (CI), Such isomers can be obtained as
independent products by a synthesis Mean::: c:: a. separation means
(concentration, solvent. extraction, column cirgamadlograpl.,-,
recrystallization and the like) known pea. se. Rimy: Compound (C:E.)
may be a crystal, and both a single crystal 25 and crystal mixtures
are encompassed. in compound Crystals: can be produced by
crystallization. according to crystalliration. methods known per
Compound (CI) may also be a cooryatal_            Compound (CI) may
be a hydrate, a nonehydrate, a solvate aa or a. nonesolvete. A.
compound labeled. with an isotoca (e31-1 14C, etc,) is else
encompassed in componnd (CI). Compound. (CI) may be a deoreaium.
conversion. (01081 Compound (CI i or a rodrug thereof (sometimes to
be 



abbreviated as "the compeuna of the present invention" in the
present. specification) interacts, for example, with human SMO
protein and changes the steric structure thereof, whereby formetion.
of a complex with a protein involved in the signal traneduction in
the cytoplaem. is inhibited and the Hedgehog signal traneductien
system is inhibited., Alternatively, the compound of the present
invention interacts with human Emo protein and directly inhibits
formation of a complex of human Sra protein with a protein involved
in the Hedgehog signal im transduction system in the cytoplasm.,
whereby the Hedgehog signed transduction syetem is inhibited.
Alternatively, the compound of the present invention interacts with a
site of an Smh protein, for example, phosphorylation site and the
like, which is modified by a protein involved in the Hedgehog signal
15 transduction astern, whereby modification such as phosphorylation
of Smo and the like is inhibited and the Bedgehoh signal transdnntion
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 Gil binding site based on the fluorescence
intensity according to the following Experimental Example I,
Alternatively, it can be meeeured by quantifying the expression of
Pit--I mRNA in a cell extraet by gaantitatime POR 25 method and time
like_ A compound that inhibits Hedgehog signal targete Erc, which can
be confirmed, fox- example, by binding. fluorescence-labeled
Cyclopamine and a test compound to cells expressing Smio, measuring
the fluorescence level of the cell, and camparine the value with that
without agdition of a test oomphund. to find a decrease,
Acpordingly, the componne of. the present invention is useful as an
Smo inhibitor for mammals (e..g,, mouse, rat, hamster, rebbit, cat,
drag, bC.SiD.S sheep, monkey, human), The 35 cempounb ef the present
invention is used as a medicament: of  diseases possibly inflhenced
by Smo, for example, cancer [eds., colorectal cancer (e.g.,/
colorectal cancer, rectal cancer, anal cancer, familial. colorectal
cancer, hereditary nodpolypcsis colorectal cancer, gastrointestinal
stromal tumor), lung cancer S (e.g., nbn -small cell lung cancer,
small cell lung cancer, malignant resothellobe), mesethelioma,
pancreatic cancer (e.g., pancreatic duct cancer, pancreatic endocrine
tumor), pharyngeal cancer, laryngeal cancer, esophageal cancer,
esophagus cancer, gastric cancer (eg., papillary. abehocarcinoma,
mucinous le adenccarcinnma, adenosquamous can duodenal cancer, small
intestinal cancer, breast. cancer (e-g,, invasive ductal. breast
carcinoma, ductal. cancer. in situ, inflammatory breast cancer.),
ovarian. cancer (e. g., ovarian epithelaal cancer, extrahonacial germ
cell tumor, ovarian germ cell tumor, ovarian low is malignant.
potential tumcr), testicular tumor, prostate cancer
hormone-dependent prostate cancer, non-hormone depehnent prostate
cancer), liver cancer (e.g., hepatocellular carcinoma, primary liver
cancer, bile duct cancer, extrahepatic bdle duct. cancer), thyroid
cancer (e.g." medullary: 2,) thyroid cancer), kidney cancer (eq.,,
renal cell carcinoma, renal peivie and ureter transitional cell
cancer), uterine cancer. (e.g.,, cervical cancer, cancer of uterine
body, uterine sarcoma), brain tumor (e.g,, medulloblaatoma, glioma,
pineal astrocytcga, pdlbcytic astrocytoma, diffhse astrocytora, 25
anapaastic astrocytoma, pituitary adehbra), retinoblaetoma, skin
cancer (e o. basal cell carcinoma, malignant melanoma.), sarcoma



2 cell lumg cancer, pancreatic cancer, biliary tract. cancer,
prostate cancer, esophagus cancer, gastric cancea, colorectal cancer,
rhabdomyosarcoma and breast cancer. [0110]         The compound of
the present invention can be administered fl) oralLy cr parenterally
as it. is or in a mixture with a charxscologicaliracceptable carrter.
The desage fomm of the cericeund of the present invention fbr cral
adrdnistration is, for example, tablet: (including sugar -ccated
tablet, film-noated tabdetp, pill, granule, powder, h5 capsule
(including soft capsuae, macro:capsule.), syrup, emulsion, suspension
and the like, and the dosage form for. perenterel. adminietratibn is,
for example, injection, injecting agent, inetilletion, suppository
and the like. In addition, it Is effective to make a eustained
release preparation. by combining 20 the compound with a. suitable
base (e .g., polymer of butyric acid, polymer of glycolic acid,
copolymer of butyric acid-glycolic acid, a mixture of a polymer of
butyric acid and a poaymer of glycolic acid, polyglynerol fatty acid
eeter ete.). [0111]       Ass method for pmoducind the compeund of
the present invention in the above -mentioned dosage fern, a. known
production method generally used in the pertinent. field can be
employed_ When the above -mentioned dosage form is produced, suitable
amounts of addttivee such. as excipaeht, binder, disintegrant, .2s
lubricant, sweetening. aeent, surfactant, suspending agent,
emulsifier and the like, generally. used in the phaimaeeutical field,
are. appropriately added ae necessary for. production. Leiixj
When the compound of the present. inventien is prepared 35 into a.
tablet, tar exaxmde, it can be produced by adding an  excipient, a
binder, a disintegrant, a lutdicant and the like, and when a. pill or
a granule is to be prepared, it. can be produced by addinp an
excipdent, a binder, a disintegrant and the like. When a powder or a
capsule is to be prepared, it can 6 be produced by adding an
eznipient and the like, when a. syrup is to be prepared, it can be
produce& by adding a sweetener and the like, and when an emulsion or
a susparaion is to be prepared, it car. be pdeduceb. by adding a.
suspending agent, a surfactant, an emulsifier and the like,
akamples of the excipient include lactose, sucrose, glucbse, starch,
sucrose, crystalline cellulose, powdered slycyrrhina, mannitol,
sodide hydrognn. carbonate, calcadn. pnosphate, calcium sulfate and
the like-        Exanplee of the binder include 5 to 10 wt% starch
liquid paste, lo to 20 wc% gum arabic solution or gelatin soldtion. I
to 5 wt% tragacanth solution, carboxymet.hyl cellulose solution,
sodium alginate solution, glycerin and the like.            Examples
at the disinteerant include starch, calcium 2 carbonate and the like.
Examples of the ldtricart include magnesium steers-La, stearic acid,
calcium stearate, purified talc and the like. Exarples of the
weetener include glucose, fructose, insert sugar, sorbitel, xylitol,
glycerin, simpae syrnp and the if like. 



Examples of the surfactant include sodium laurya sulfate, polysorbate
EjO. sorbitan menofatty acid ester, poiyozyl. 40 stearate and the
like.        Examples of the suspending agent include gum arabic,
sodium alginate, sodram carboxymethyl cellulose, methyl cellulose,
bentonite and the like.        Examples of the emulsifier include gun
arabic, tragacanth, gelatin, polysodbate 80 and the like. L i
Furthermore, when the compound of the present invention is  produced
in the, above-mentioned dcsage fobm, a suitable amount of a colorant,
a preservative, an aromatic, a comrigent, a. stabilizer, a thickening
agent end the. like typically- used. in the field of preparation can
be added on demand- c011       As the in action, intrayencus
injection as well as subcutaneous injection, intracutaneolas
inintramuscular In jection, instillation and the like are mentioned,
and as the sustained release preparation, an iontophoreais
transdermel Is agent and the like are mentioned. ;01161        Such
injections are prepared by metnb&S known per se, or by dissolving,
suspending or emulsifying- the cam:pot-2.nd of the present. invention
in a sterilized aqueous or oily liquid. As an ms aqueous liquid for
injection, physiologioal saline, isotonic solutibns containing
glucose or other auxiliary drugsCsorbitel, D-mannitel, sodium
chloride) and the like, and they can be used in comblnation with
suitable solubilizing agents, such as alcohols (e.g., ethanol.),
polyalcoholsprepylene 20 glycol, polyethylene glycol), nonionic
surfactants (e.g., polyserbate 80, BOO- 50) and the like. As an oily-
liquid, sesame OIL, soybean oil and the like, which may be used in
combination with. so.] chiliagenta such as benzyl bennoate, bdnzyl.
alcohol and the like. In. addition: buffers (e. g., phosphate buffer,
25 sodium. acetate buffer), soothing agents (e.g., benzalkonium
chloride, procaine hydrochloride), stabilizers. (e.g., human serum
albumin, polyethylene, gdycol), preservatives (e.o.,, bencyl alcohol,
phenol) and the like can be blended. A prepared injection is
generally filled in an ampoule. us 101171       While the content of
the compound of the present invention in the medicament of the
pmesent invention -varies depending on the form of the ptarmaceutical
preparation, it is generally about. 0.01 to 100 wt%, preferably about
2 to 85 wt%., more 35 preferably about 5 to ?0 wt:, relative to the
entire preparation.  rfl110,        While the content of the additive
in the medicament of the present invention varies depending on the
form of the pharmaeeutical preparation, it. is generally. about. 1 to
999 wtA., 



3 preferably about 10 te 90 wt%, relative to the entire preparation,
, 6 s        The compeund of the preaent invention. is stable and low
toxic, and can be used safely. While the daily dose varies 20
depending on the condition and body weight of patienta, the kind of
compound, administration rcute and the 111-te, in the case of, for
example, oral administration to patients for the treatment. of
cancer, the daily dose to an adult (body weight about 60 kg) is
about. n to 1000 mg, pmeferably about. 3 to 300 mg, more m preferably
about 10 to 200 mg, as an active ingredient the compounh of. the
present invention), which can be given in a. single administration or
administered. in 2 or 3 portions a day, 1012M1 When the compound of
the present invention is administered a) parenterally, it is
generally administered in the form of a liquid.injection), Wthile the
dose varies depending on the subject of administration, target organ,
symptom, admdnistratien method and the like, it is, for example,
about 0,01 mg to about. 100 mg., preferandy about 001 to about 50
tug, mere preferably os about. 0.01 to about 20 mg, in the form of an
injection, relative te AK bedy weight, which is preferabiy given by
intravenous injection. cr.-, -611 LI  The compound of the present
invention can be used a: concurrently with pnher dregs. Te be
specific, the compound of Ube pdesent invention can be used together
with medicaments such as hormonal therapeetio agents.
Chamotherapeetic agents, imm=etherapeutic agents, medicaments
inhibiting the action of cell growth factors or cell growth faotod
receptors and the like, In tee follcinb, the drcia that can be used
in combination with  the compound of the present invention are
abbreviated. as. concomitant drugs. m-)16d, Examples of the 'hormonal
therapeutic agents inclube $ fosfestrol, diethylstylhestrol,
chlororrianisene, medroxyprogesterone acetate, magestrol acetate,
chlorradinone acbtate, cyproterone acetate, danazol, allyiestrentd,
gestrinone, mepartricin, ralodifene, ormeloxifene, levormeloxifebe,
anti -aerrogens (a(g., tamoxifen citrate, torenifene citrate), pill
pteparations, mepitiostane, testrciactobe, aminogiutetaimide, LH -RH
agohists gbxerel.in acet-te, buserelin, I.euptorelin), droloxifene,
epitiostanoi, ethinyiestradiol suifonate, amomatase inhibitors (e.g.,
fadrbzole hydrochlorida, anbstrczble, retroacie, exemestane,
vorczgle, forrbstane), anti-androgens (e.g., fautamide, bicartamide,
nilutamide), Sa-reductase inhibitors.         finastetdde,
epristbride), aderenal cortex hormone drugs (e,g., dexadethasone,
prednisolone, betarethasone, trierb:Lncione), androgen synthesis
inhibitors (e,g., 2(). abiraterbne), retinoid and drugs that. retard
retinoid metabolism (e. g., liarodole), thyroid hormone, and DDS
(DrugDelivety Systxma) preperaticps thereof, and the likb. Eximdpies
of the 'chemotherapeutic agents' include 



25 axkylating agents, antirerabolites, anticancer antibiotics, plant
-derived anticancer agents., and the like.         Examples of the
walkylating agents' include nitrbgen rabtard, nitrogen mustard -N
-oxide hydronddrdde, chiorambutyl, 3s cycaephosphiudide, ifoxfadde,
ttdottica, arboguone, imprtxmalfan tosyiate, b&xwlfan, ndmis(tine
hydrodhlorida, rtobtbnitoi, melphalan, danedbazine, randrmnmtine,
sodium extrarbstine phosphate, txciet.bilersamelandfa" carmubtine,
lonnur'cine, srdeptczocin, pipe:It:roman, etogiucid" carboplatin, .33
cispiatin, mibcplatin, nedapiatin, oxaliplatin, altretampdae"
amhamustine, dihrospidium hydrochloride, fote=etihe, predhimustine,
punitepa, ribomustin, temozolomide, trersuiphan, trophosohamide,
zinostatin stimaiamer, adozelesin, cystemustine, bizelesin, DDS
preparatiohs thereof, and the like 1:012. 5]       Examples of the
rantimetabolites" ircluMe mercaptepurine, 6-mercaptopurine ribeside,
thigihosine, methgtrexate, pemetrexe.d, enocitehine, cytarabine,
cyterabine ocfosfate, ancitabine hydrochloride, 5-FU drugs (e,q,,
fluorouracii, n? tegafur, UFt doxifluridine, ca=ihm:, gellocitahine,
emitefur, capecitehine), aminepterine, helzarabihe, leucovorin
calcium, tabloid, butocine, calcium folinate, levefolihate calcium,
cladritdre, emitefur, findarabine, gencitiribine hydrcxycarbamide,
pertostatin, piritrexim, idexuridine, Is mitoguazone, thdazophrine,
ambamustine, bendamuetine, DOS preparations thereof, abd the like_
[0126]       Examples of the 'anticancer antibiotics" include
actinomypin-D, actinomypih-C, mitorycin-C, chromomycin-A3, zu
bleemycin hydrechloride, hdeomypin sulfate, peplomypih sulfate,
deunoruhicin hydxocricride, &czorubicin hydrochloride: aclerubicin
hydrochloride, piratuticin hydrochloride, epirhhacin hydrechderide,
neocarzingstatih, mithramvoin, sarcomycln, carzinophilit, mitotane,
zoruhicin hydrochloride, mitoxantrone hydrochloride, idaruhdcin
hydrochloride, DES preparstions thereof, and the like,       Examples
of the 'plant-detived anticancer agents" include etoposide, etoposide
phosphate, vinhleetine sulfate, ar.: vincristine sulfate, vindesine
sulfate, tenipcside, paclitexel, docetaxei, vinoreibine. DES
preparations thereof, ard the like, 0129)         aramples of the
"immunotherapeutic agents (BRM)" include. picibahil, krestin,
sizofiran, ientinen, ubenimet, interferons, 35 interieukine,
macrophage colony-stimulating factor, granulocyte
colonv-stima.ilatinp factor, erythropenMatin, lymphotoxin, ECG
vaccine, Cop,"vx,Mbacteidum parvum, levamisole, polysaccharide E,
procodacole, aptimh.isA an-Mil:or:1y, and the like- [0129]
Enample of the "cell growth factors" in the 'medicaments inhibitinp
the action of. cell. growth factors er Cell growth factor. receptors"
include any substances that promote cell proliferation, which are
normally peptides having. not more as than 20,000 molecular weight
that are (actable of exhibiting theix activity at low ccncentrations
b'/. binding to a receptor, includinp (TU EGF (epidexmal growth
factor) or substances possessing subetantially the same activity as
FOEIGFul, (2) insulin or substances possessing substantially the same



..23 activity as insulin ie,g., insulin, ISF (insulin-like growth
IGF(3) FGF (fibroblast growth factor) or substances possessing
substantially the same activity as FGF [e.g.,, acidic FOE", basic
F:CD:', FGT (keratihocyte growth factor), FOF-10], and (4) other cell
growth factors [e.g. " CS? (colony 2(): stimulating fact0t), EPO
(eryttropoietin), IL-2 (interleukih - 2), NO? (nerve growth fecteil,
EDGE (platelet-derived growth factor), TGFp (transforming growth
factor p), HO? (hepatocyte growth faotor), VEGF (veoular endothelial
exowth factor), heregnlin, angiopoietin), 25 [0130)        Examples
of the "cell growth factor receptors' include any receptors capable
of binding to the aforementioned. cell growth factors, in(:luddhg EGE
receptor, heregulin receptor (HER3, etc.), insulin receptor
inhibitor, 'GE receptor-1, IGF .1x1 receptor-2, FOE' receptor -1 or
FOE receptor-2, VEGF receptor, anpiopoietin receptor (T1e2 etc.),
FOGF receptor, c -MET, c Trk and the like,           Examples of the
"medicaments inhibiting the action of ad cell growth factors or cell
growth factor receptors' include  EGF inhibitor, DGFa inhibitor,
heregulin inhibitor, insulin inhibitor. HCF inhibitor, FGF inhibdter,
F.CT inblbit(ic, MEE inhibitom, EP() inhibitor, LE-2 inhibitor, MGT
inhibitor, EDGE inhibitor, TGM3 inhibitor, MGT: inhibitor, VEGT
inhibitor, 4 angibpoietin inhibitor, GT receptor inhibitor, HEP2
inhibit:or, EER4 irThd3-.M..t:or, insuilin receptor. IGF-1 receptor
inhibitor, IGF2 receptor inhibitor. EGF receptor-1 inhibiteDr. FGE
receptor-2 inhibitor. F.GF receptor-3 inhibitor. F.GF receptor-4
inhibitor. VEGF receptor.. inhibitor. Tie-2 inhibitor, PDGF receptor
10 if:Ult.:it:cm:, Abi inhibitor, Fat inhibitor, FI23 inhibitor,
c-Rit inhibitcm. Src inhibitor, ]?KC inhibitor, Trk inhibitor,. Ret
inhibitor, mTeR inhibitor. MEK(i.2.E(C112.) inhibitta:, MET
inhibitor. Alt. inhibtom, ERK inhibitor and the like. More
specifically, anti -VEGF antibody (Berecizurab etc.), anti -HER2
antibody. 15 (Trastunnab, Pertuzumab etc.), anti -EGFP antibody
(Cetnximab, Paniturunob, M.atuzumab, Nimoinardmab etc.), anti-VEGER
antibody. Imatinib mesydate, Erlotinibr Gefitinib, Sorafenib,
Stnitinib, Daeatinib, Lapetinib, Vatalanib, 4 -(4 -fluoro -2 -methyl
-11i -indol - 5 -yloxy) -6 -bethozy -7 -[3
-(1-pyrrodidinyd)propezylquinacodine 20 (AZD-2171.), Leataurtinib,
Pazocanib, Canemtinib, Tandutinib, (4 -brume -2,6 -difluomobenzyloxy)
-5 -113 -1,4 Hi - pyrrolidinyi.)butyliureidejisotniazolo -A
-carbexamide (CP-547632), Ahltinib, N-3. -dimethyl -2,3 -dinydro -1H
-inCol -6 -y1) -2 -(pyridin - 4 -ylmethylamincipyridine -3
-cerbezamide MMG-706), Nilorinib, 6- 24 N4 -(4 -ethyleiterszin -I
-vimethyl)phenyll -4N [1 (F) -phenlethva] -7K - pyrrolo[2,3
-d]pyrimidin -4 -amine (ITT-76:6), Vanbetanib, Temsiroli]Thus,
Everolimus, Siloritus, Enzaataurin, N.-[4 -[4 methylpiperazin -1 -y1)
-.6 -(3 -methyl -7.&-pyrecoi -5 - ylamincjpyrimidin -2
-yleulfacyl]phenyd]cycdopropanecerboxamide so (VX -680), 2 -[14 -(3
-[4 -1,5 -[N -(3 -fluorophehylIcerbambylmethyd) -1.11 - pymezol -3
-ylaminoiquinazolin -7 -y1oxylpropyli -N-ethylaminciethyl phosphate
(AZD -1152), 4 -(9 -chicsmo -7 -(2"6 -difluoropbenyi)
-5Enyr.imide(5,4 -d1121benzazeoin -2 -viamincibenzoic acid (1,1LN
-8054), 14-[2 -methexy -5 -[(E) -2 -(2,4,6 - s
trimetboxypenyirvinyisulfonylmeth711phenyliglycine sodium salt  



(ON-1910Na) . 4-[8-cyclopenty1-7(R)-ethyl-5-methyd-5-oxo-5,6,7,0-
tetrahydropteridin-2-ylaminol-3-methcxy-N-(1-methylp4.eridin-4y1)benz
amide (EN1-2536)" 2-hydrozyethy1 5-(4-bromo-2-
chloropenylamLno)-41-fluorc-1-mechyl-1H-benzimidazole-6-
cerbohydrexsmate (A)D-6244), N-1.2(Pj,3-dihydroxypropoxy1-3,4-
difluoro-2-(2-fluore-4-iodogherylamino)benzamide (PD-0325901) and the
like are used. rryn'n 3 In addition to the aforementioned drugs, cell
cycle 10 inhibitors (e.g., Aurora A inhibitors, Aurora B inhibitors,
PLN. inhibitors, CI:N inhibitors), pro -apoptotic agents (e.g., Bel-2
inhibitors, IAP inhibitors, Nedg -13 inhibitors), proteasome
inhibitors (e.g., bortecomib) , (Hedgehog signal inhibitors (e.c.,
Viemodegib, LDE225, 12I-N26), Wnt signal. inhibdtore (a. q,
p-catenin/TOT inhibitots, anti-Wet antibody), Notch signal inhibitots
(e .g., ant-ti--Notch antibody, y - sectetase inhibitors),
Ii-asparaginase, acegistone, procarbazine hydrochloride,
protoporphyrin -cobalt obmplex salt, mercuric hematoporphyrin
-sodium, topoisomerese I inhibitors 20 (e.g., irinctecan, topotecan)"
topoisomrase II inhihiters (a. q. settcoxahe), differentiation
inducers (e.g., retineid, vitamin C), other angicceneeis inhibitors
(e.g., shark entract, CON.-2 inhibitor) a-blockere (e.g., tamsulosin.
hydrochlbride), bisphosphonic acids (e.g., pamidronate, zoledronete)e
thalidomide, 5 -azacytidine, decitabine, antitumor antibody such as
snti-CD20 antibody and the like, tomin labeled antibody and the like
can also be used.           By combining the compound of the present
invention and a 3u concomitant drhg, 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 drg
to be combined with the compound of the present invention can be
selected according. to the condition of patients 3.5' (mild case,
severe case and the like),    (3) the period. of treatment can beset:
longer, (4) a sustained treatment effect can he designed,   (5) a
synergistic effect can be afforded by a combined use of the compeund
of the present invent ion and a concomitant drug, 5 and the like, can
be achieved_ Lwi3,1j       in the present specification, the compound
of the present invention an& a concomitant drug used in ccobination
are referred to as the wc(cranation agent of the present invention's,
10For use of. the combination agent of the present invention, the
admanistrtion time of: the compound of the pmesent invention and the
concomitant drug is not restripted, and the compound of the present
invention and the concopatant drug. can be administered to an
administration subject simultaneously, or may n$ be administered at
different. times. The dosage of the concomitant: drug may be
determined according to the dose clinically. set, and can be
appropriately selected depending on tne administration. subject,
administration route, disease, combination and the like_ m) [0135]
Examples of the admanistration mode of the combined use of the
compound of the present invention and the concomitant drug include
the following. methods (1) The compound of the present invention and
the concomitant drug are simultaneously prodnced Z5 to give a single
preparation, which is then. administered. (2) The compound of tne
present. invention and tne concomitant drug are separately cmoduced
to give two kinds of preparations which 



are administered simeltaneouely by the same admanisttatien rdute, (3)
The compound of the present invention and the concomitant 4c, drug
are separately produced to gLve two kinds of preparations which are
administered by the sage administration route at different. times.
NI) The compound of the present invention. and the concomitant drug
are separateiy. produced to give two kinds of preparations which are
administered simultaneously by different administration routes, (3)
The compound of the present  invention and the concomitant drug. are
separately produced to give two kinds of. preparations which are
administered by different administration routes at different times
(e.g., the oompound. of the present invention and the oencomitart.
druq are S administered in this order, or in the reverse order). The
dose of the concomitant drug is appropriately determined in
accordance with its clinical dose, and the ratio of the compound of
the present invention and the concomitant drug is appropriately
determdned depending on the administration subject, J.0
administration route, target disease, symptom, combination, and the
like. For example, when the administration subject. is human, the
concomitant drea is used in 0.01 to 100 (parts by weight), relative
to 1 part by weight:. of the compound of the present invention.
[0136]       The combination agent of the present ineent.::...c.na
has low toxicity ahl, for example, the compound of the phesent
invention and/or the above -rehticned concomitant dhaa can. be
ma.xeci, according. to a method known her. 8:1':p wince
pharmacologically 20 acceptable carrier to give pharmaceutical
compositions, such as tablets (including sugar-coated tablot,
fiLmecoated tablet), powders, granules, capsules (including soft
capeule), solutions, injections, suppositories, sustained release
agents and the like, which can he safely adminietered orally or
parenterally (e. a. 2.5 local, rectum,. venous). An in-jecticn. can
be administered by intravenous, intramuscular, subcutaneous or intra
-organ. administration, or directly to the lesion. [01371 As a.
pharmacologically acceptarde carrier which may. be .m used for
preparing the combination aaent 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 .13.5. for the production
of the phareaceetical agent of the present.  invention, such as
preservatives, antiozadants, colorants, sweetening agents,
adsorbents, wetting agents and the like can els be appropriately used
in appropriate amounts, C.J5_50;       The compounding ratio of the
compound of the present. invention to the concomitant drug in the
copibination. agent of the present invention can be appropriately set
depending on. the administration subject, administration route,
diseases and the like. isFor example, the content of the compound of
the present: invention in the combination. agent. of the pmeeent
invention varies depahoing on the dosage form., and is usually from
about 0.01 to 100% by wedght, pmeferably from abput 0.1 weight,
further preferably from about 0.5 to 20% by weight, 



m based on the entire preparation.        The content of the
cohoomitant drug in the combination agent of the pmeeent invention
varies depending on the dosage form, and is usually. from, about.
0.01 to 90% by weight, preferably from about 0..1 to 50% by weight,
further preferably zo from. atept. 0,5 to 20% by weight, based on.
the entire preparetion.        The content of additives in the
combination agent of the present invention varies depending on the
dosage form, and is usually from about 1 to 99,89% by weight,
preferably from about 10 to 90% by weight, based on the entire
preparation. 25when the compound of the present invention. and the
connotrdtant drug are separately pmepated, the same content may be
adopted., [01391        These preparetione can be produced by a
method known pe.r. se, which is generally employed in the
preparation. process.        FOT example, the compound of the preeent
invention and the concomitant drug can be made into an aqueous
injection together with a dispersing agent (e .g., Tween 80
(manufactured ty. Atlas PPwder, US), 000 60 (manufacture& by Nikko
Chemicals), oolyetthylene glycol, cerbpzymethylcelluicee, sodium
alginate,  hydroxypropylmethyloelluicse, deztrin), a stabilizer
t,i.g., ascorbic acid, sodium pyrosulfite), a surfactant (e.g..,
polyeorbate 80, maprogol), a solubilizer (e.g., glycerin, ethanol", a
buffer (e,q., phosphoric acid and alkali metal salt a thereof, citric
acid and alkali metal salt thereof), an iebteniring agent (e.g.,
sodium chloride, potassium chloride, marmite", sorhitol, glucose), a
pH eduster (e.g., hydrochloric acid, sodium hydroxide), a
preservative (e, g., ethyl pareoxybencoate, benzoic acid,
methylparaben, propylparaben, n) benzyl alcohol), a dissolving agent
(e.g., conc. giycerin, meglamine), a solubrlizing agent (e.g,,
propylene glycol, sucrose.), a soothing agent fe.g,, glucose, beneyi
alcohol.), and the like, or can be dissolved, suspended or emulsified
in a veetabie oil such as olive oil, sesame oil, cotton seed oil, Is
corn oil and the like or a solabrlizing agent such as propylene
glycol and the like and prepared into an oily injectibn, whereby an
injection is afforded. ri)1,4p,) in addition, an ezeicient (e.g.,
lactose, sucrose, starch), 20 a disintegratine agent (e.g.,starch,
calcium carbonate", a C ender. (e.g., starch, gum arebic,
carberymethylcellulose, riblyvinylpyrrolicione,
hydrexyprceyicallelose), a lubricant. (e.g,, talc, magnesium
stearate, polyethylene glycol 5000) and the like may be. added to the
compound of the present invention or the 25 concomitant drug, and the
mixture can be compression-melded, according to a method known per se
then if desirable, the molded product can be coated by. a method
known per as for tne purpose of masking of teete, enteric: pteperty
or durability, to give a prepareticx for oral administration, As the
coating aceinl." for. .3.s exampde, hydroxypropylmethylcelluiese,
ethylcellulese, hydroxymathylcallulose, hydroxypropylcellulose,
polyoxyethylene glycol, Twean. 80, Pluronic IT68, cellulose acetate.
phthalate, hydrexypropylmethylcelelose phthalate,
hydroxymethylcellulose acetate subcinate, Eudotegit (methacrylic
acld'aerylic acid ..35 copolymer, manufactured. by Pbbrt DS.), pirent
(e.g., iron oxide,  



red, titanium dioxide) and the like can ha used. Thee preparation.
for oral administration may be any of an immebiatsb-release
preparation an( a sustained release preparation. iusri
Moreovet., the compound 01 the present ifmnr'aioh and the concomitant
drug can be :rade into an oily or aquersus solid, semisoild or liquid
suppository according to a method knowh per. se, by mixing them with
an oily substrate, agbecus substrate or ab.iless gel substra:te. A2
the above-waantioned oily substrate, fbr exampCes" glyperides of
higher tatty acid ile.g," cacao bhtter, Witepsols (mstrunactured by
t)ynamit Nobel, Germany)], glycerides of medium chain fatty acid
[e.g., Miglyols Umarmff.actured by Dyhamit Nobel, Germahy)], or
vegetable oils (e.g," sesame oil, soybean oii, cotton seed oil.), and
the like are mentioned. 25 Furthermore, as the aqueous substrate, for
example, polyethylene glycol, propyaene glycol and the like are
mentioned, and as the aqueous gel substrate, for example, natural
gume, cellulose derivatives, vinyl polymers, acrylic acid polymers
and the like are mentioned. 20 [0142]        As the above-mentioned
sustained release preparation, sustained releaee micrrscapsulee and
the like are mentioned. The sustained release microcapsule can be
produced by a method known PC r se, tor ezemple, a method shown In
the following I.2]. ss[L.0143]        The compound of the present
invention is preferably molded into a preparation for oral
administration such as a solid preparation (e.g., powder, gflarnile,
tablet, capsule) and the like, or molded into a preparation for
rectal administration 3c: such as a suppository and the like.
Particularly, a preparation for oral administration is preferable.
The concomitant drug can be made intb the above -mentiohed drug form
depending on the kind of the drug, [0144] An iniection of the
cumpounb of the present invention  or the concomitant drug, and
preparation. thereof, [C] a. sustained release peeparation. or
immediate -neleese prepnration of. the compound of the present
invention or the concomitant drug, and preparatibn thereof, [3] a
st.?.....bliogual, buccal or- s intraoral quick integrating agent of
the compound of the present invention or the concomitant drug, and
preparation thereof, will be described below specifically. 101451 [1]
injection and. prebaration thereof               ection prepared. by
dissolving the compound of the present invention or the concomitant
drug into watez is preferable_ This injection may be allowed to
contain. a benzoate and/cr salicsilate.,           The injection is
obtained by dissolving the compound of E. the present. invention or
the concbmltant drug, and if desirable, a. benzoate and/or
salicylate, into water, 



101461 As the above-mentioned salts of benzoic acid and salicylic
acid, for. example, salts of alkali metals such as 20 sodium,
potassium and the like, salts of alkaline earth metals such as
calcium, maonesium and the like, ammonium salts, meginmine salts,
salts with organic bases such. as trometharol and the like, etc. are
listed, [01471 25The concentration of the compound of the present
invention or the concomitant drug in. an. injectibn is from 0,5 to 50
w/v%, preferably- from about 3 to 20 w/vq.s.. The concentration of a
benzoate or/and salicylate is from 0.5 to 50 w/v%, preferably from
about $ tri 20 w/v.%,        The injection of the peesent invention
appropriately contains additives usually used in an inlection, for
example, a stabilizer (e.,g", ascortec acid, sodium pyzosulfite), a
surfactant (e.g., Polysorbate 80, macrogol), a solubilizer .w: (e"g.,
glycerin, ethanol), a buffer ce.g", phosphoric acid and  alkali retal
salt. thereof, citric. acid and alkali metal salt thereof), an
isctonizing agent Ce,g., sodium chloride, potassium chlorine), a
dispersing agent (e,g., hydroxypropylmethylcellulose, dextrin.), a.
pH regulator (e.g", a hydrochloric acid, sodium. hydroxide), a
preservative (e,g", ethyl parahydroxybenzoate, benzoic. acid), a
dissolving agent .:1:.g,., conc. glycerin, megiumlne), a sclubilixing
agent (e,c,, propylene glycol, sucrose), a socthing agent (e.g,,
glucose, benzyl alcohol), and the like, These additives are generally
lo blended in a proportion usually used in an injection, [01491
It is advantageous that pH. of an injection be controlled from pH 2
to 12, preferably from pH 2.5 to 8,0, by addition of a pH repulatcr,
.25An injection is obtained by dissolving the compound of. the
present invention or the concomitant drug and if desirable, a
benzoate and/or a saliclate, and if necessary, the above -mentioned
additives into water, These may be dissolved in any order, and can he
appropriately dissolved in the same manner xn as in. a conventional
method of prodeclnq an injectipn, [0150]        An aguecpa solution
for injection ray be advantageously heated..., alternatively, for
example, filter sterilization, high. or ?&heat sterilization and the
like can be conducted in 25 the sere manner as for a usual injection,
to provide an injection,        it. may be advantageous that an
aqueous solution for injection. is subjected to high pressure heat
sterilization at 100 to 121'C for 5 to 30 aoFurther, a. preparation
endowed with an antibacterial property of a sitilution may also be
prodeced so that it can be oeed as a preparation which. is divided
and ad:.ministered rpltiple -times. 



Nv1;e1 1 35 [2] Subtained release preparation or immediate-release 60
preparation., and preparation thereof        A suateined release
preparation is preferable which is obtained, if desirable, ty coating
a nucleus containing the compounCi of the present invention or the
concomitant drug with a film agent such as a water-insoluble
substance, swellable o-lymex and the like. For exammde, a sustained
release preparation for oral administration of once administration
per day type is preferable, [0152) .yoAs the water Insoluble
substance used in a film. agent, there are listed, tor example,
cellulose ethers such as ethylcellulose, butyloellulose and the like,
cellulose esters such as cellulose acetate, .cellulose propionate and
the like, polyvinyl esters such as polyvinyl acetate, polyvinyl
butyrate iS and the like, acrylic acid/metnacnyiic acid copolymers,
methyl methacrylate copolymers, ethoxyethyl methaorylate/cinnamoethyl
rethacrylate/amincalkyl methacrylate copolymers, poly acrylic acid,
polymethacrylic acid, methacrylic acid alkylamide cppolymere,
polyjmethyl methecrylate), colymethacrylute, sr) pelymethacryiamide,
amincalkyl methacrylate copolymers, poly(metheorylic anhydride),
glycidyi methacrylate copolymer, particularly: acrylic acid-based
polymers such as Eudcregit (Rohm Pharme) such as Fuderagit RE-100, RL
100, PS-30D, RL -300, PL-PO, RE-PO (ethyl. acrylate/rethyl
methaorylate/trimethylchloride methacrylatelethyl ammonium
copolymer), Endoragit NE-30D (r.sethyl. methacrylate/ethyl aorylate
copolyrer), and the like, hydrogenated oils such as hydrogeneted
castor oil (e,g., LIJERI WAX.; Freund Obrooratioc0), waxes sucu as
carnauba wax, fatty acid glycerin. ester, ?c, paraffin and the like,
polyelycerin fatty acid esters, and the like.        As the swellable
polymer, polymers having an acidic dissociating group and showing pH
dependent swell are as preferable, and polymers having an acidic
dissociating group,  which manifest small swelling in acidic regions
such. as in  Land large swelling in neutral regions such as in. small
intestine and large intestine, are preferable- As such. a polymer
having an acidic dissociating gronp and a showing p8. dependent
swell, cross-linAable polyaorylic acid polymers such as, for example,
Carbomer 934P, 940, 941, 974P, non 1342 and the like, polvearbopthii,
calcium pciyearbotil (all of which are manufactured by BF Goodrich),
Hiviswake 103, 105, 304 (all are manufactured by Wake Pure Chemical
h) Industries, Ltd.), and the like, are listed. 



[0154]        The film agett used in a sustained .release preparation
may further contain a hydrophilic substance. As the hydrepthilic
substance, for exanple, polysacchari.des which may- contain a sulfate
group such. as pullulan, dextrin, alkali metal alginate and the like,
polysaccharides having a hydroxyalkyl or carbcxyalkyi such as
hydroxypropylcellulose, hydroxypropylmethylcellulese,
carboxymethyleellulose sodiam and the like, methylcellulose, 20
polyvinylpyrrolidone, polyvinyl alcohol, polyethylene glycol and the
like. [015E1        The content of a water-insoluble substance in the
film agent of a sustained release preparation is from. about 30 to 25
about 90% (w/w), preferably from about. 35 to ateut. 80% (w/w),
further preferably from about 40 to about 751 (w/w), the content of
a. swellable polymer is from about. 3 te about 331 (w/w), preferably
from about 3 to about 15% (w/w). The film. agent may further contain
a hydrophilic substance, and in m which oase, the content of a
hydrophilic substance in the firm agent is abeut 50% (,,b/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
0115 film agent composition which Is ottained by removing a solvent
r.watein, lower alcohols such as methanol, ethanol and the like.)
from a film. aqeht solution.        The, sustained release
preperetion is produced by preparing a. nucleus containing a dregs as
exemped below, then, coating the resulted nucieue with a. film agent
solution prepared by heat -solvibg a water -insoluble substance,
\cC' polymer and the like or by dissolving or dispersing it in at
solvent, [0157] Jo I. Preparation of nucleus containing drug
The form of nucleus containing a drug to be coated with a. film agent
(hereinafter, sometimes simply. referred to as nucleus) is not
particularly restricted, and preferably the nucleus is formed into
particles such as a granule or fine E: particle,        When the
nucleus is composed of granules or fine particles, tho average
particle size thereof is preferably from about. 150 to about 2000 pm,
further preferably from about 500 to about 1400 :zm.
Preparation of the nucleus can be effected by a usual produption
method. For exarple, a suitable exPipient, binding agent,
disintegrating agent, lubricant, stabilizer and the like are wired
with a druq,. and the mixture is subjected to a. wet extrusion
granulating mothod, fluidized. bed granulating Z.'s method or the
like, to prepare a nucleus.        The content of drugs in a nucleus
is from about. 0,5 to about 95% (a/w.), preferably from about 5,0 to
about. 80% (w/w), further preferably. from about 38 to about 70%
(w/w), 



[oissi        Ae the expipient. contained in the nucleus, for.
example, saccberides such as sucrose, lactose., mann:Ito-I, glucose
anb the like, starch, crystalline cellulose, calcium phosphate, corn
starch and the like are used. Among them, crystalline cellulose, corn
starch are preferable. 35 [01591           As the binding agent, for
example, polyvinyl alcohol, hydtcxypropyloellulose, polyethylene
glycel, polyvinyl. pyrrolidone, ?luronic F68, gam. Arabic, gelatin,
starch and the like are. used. As the disintegrating agent, for
example, e carboxymethylcellulbse calcium (ECG505), crcecarmelose
sodium (Ao -Di -Sol), crosslinked polyvinylpyrrolidene
::exospovidone), low substituted hydroxypropylcellulose -RPC) and the
like are used. Among them., hydroxypropylcallulose,
polyvinylpyrrolidone, lower substituted hydrozypropylcellulbse is are
prefexable. As the. lubricant and coagulation inhibitor, for
ekazmde., talc, magnesium stearate and inorganic salts thereof are
used, and as the lubricant, pelyetnyiene glycol. and the like are
used. As the stabilizer, acids such. as tartaric acid, citric. acid,
succinio acid, fumaric acid, maleie acid and the like, are used.
[01601 A nucleus an also be prepared by in addition to the
above-mentioned prodnctions met hod for example:, a r: oils'.
granulation method in which a dreg or a ni.xture of a drug with 20 an
excipient, lubricant and the like is added portionwiee onto an inert
carrier particle which is the core of the nucleus while spraying a
binder dissolved in. a suitable solvent such as water, lower alcohol
(a. q. methanol, ethanol and the like) and the like, a pan coating
method, a fluidized bed coating methbd or a. melt granulating nethdd.
As the inert carrier particle, for example, those made of sucrose,
lactose, starch, crystalline cellulose or waxes can be uead, and the
average particle size thereof is preferably from about 100 gm to
abbut 1500 gm.. NO16:11        For separating a druq contained in a
nucleus and a. film agent, the surface of the nucleus may be coated
with a. C'. rotective agent. As the protective agent, for. example,
the aboye-zentioned hydrophilic substances., water-insoluble
subetances and the like are used As the protective agent,
preferably- polyethylene glycol, and. polysaccharides having a \\ \\
or carboxyalkyl are used, more, preferebay
hydroxypropyamethyloeldulose and hydroxypropylcealulose are used( The
protective agent. may contain, as stabilizer, acids 5 sucn. as
tartaric acdd, citric acid, sucoinio acid, fumaric acid, maleic acid.
and. the like, and lubricants such as talc and the like. When the
protective agent is used, the coating amount is from about I to about
15% (w/w), preferably from about 1. to about 101 (w/w), further
preferably from. about 2 to about 8% (vilw), based on the nuniees,
;0152] 



The protective agent. can. be coated by a usual noatibq method, and
specifically, the protective agent can be coated C'' spray-coating
the nucleus, for ezample, by a fluidized bed 15 coating method, pan.
coating method and. the like. [0163] II( Coating of nucleus with
film. agent. A. nucleus obtained in the above-mentioned step I is
coated with a film agent solution obtained by heat-solving- the
above--mentioned water-insoluble substance and pH-dependent swellable
polymer-, and a hydrophilic substance, or by dissolving or dispersing
thein in a. solvent, to give a sustained release preparation. As the
method for coating a. nucleus with a film agent zs solution, for
example, a spray coating method and the like are listed.        The
composition ratio of a water-insoluble substance, swellable polymer
or hydrophilic substance in a film agent. solution is appropriately
selected so that the contents of an these componenta in a coated film
are the above-mentioned. contents, reepectively.        Tne coating
amount of a film agent. is from about. Ito about 90% (s/w),
pmeferably from about 5 to about 50% (4/w), further preferably from
abomt 5 te about. 35% (w/w), based on a nucleus (not irbiding coatibq
amount of protective agent),  [U 1.644)        As the solvent in a
film agent scaution, water or an organic solvent can be used alone or
in admixture thereof. In the case of use in admi.xtute, the mixing
ratio of water to an 5 organic solvent. (..gater/orcahle solvent: by
weight.) can be varied in. the range. from 1 to 100%, and preferably
from I to about 30%. The organic solvent is not particularly
restricted providing it dissolves a water-insoluble substance, and
for example, lower alcolzolssuch as methyl alcohol, ethyl alcohol, 10
isopropyl alcohol, n -butyl alcohol and tha like, lower. alkanone
such as acetone and the like, acstonitrile, chloroform, methylene
chloride and the like are used. Among them, lower alcohols are
preferable, and ethyl alcohol and isopropyl alcohol are particularly.
preferable, Water, and. a n5 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 atid, citric acid, succihic acid,
fmmaric acid, maleic acid and the like may also be added into a film
agent solution for stabilizing the film agent solution.. zurry:
An operation. of coating by spray coating can be effected by a. usual
coating method, and specifinally, it can be effected by spray
-coating a film agent solution onto: a nucleus by a flsidized bed
coating method, an coating method and the 25ldka. In this case, if
necessary, talc, titanium oxide, magnesium stearate, calcium.
stearata, 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 ...3u be added as a plasticizer. ro1661 



After coatina with a film agent, if nacessary, an antistatic agent
such as talc and ths like May be mixed.           The
immediata-release preparation may bs liquid (solution, :35.
suspension, Emulsion and the like) or solid (particle, pill,  tablet
and the like), As the immediate-release preparation, oral
administration agents and parenteral administration agents such as an
injection. and. the like are used, and. oral administration agents
are preferable, I (0167)        The immediate-release preparetion,
usuall.;T, may contain, in addition to an active component drug, also
carriers, ad.(aitivee and excipients conventionally used in. the
pharmaceutical field (mereinafter, sometimes abbreviated as 20
excipaent). The excipient used is not. particniarly reetrioted
providing it is an excipient ordinarily used as a preparation
exciplent. For example, as tte excipient for an oral solid
preperation, lactose, starch, corn starch, crystalline cellulose
(Avicel.. PH101, manufactured by Asahl. Corporation, and the like.),
powder sugar, cdedd:Wiated sugar, mannitol, light. anhydrous silica.
acid, magnesium carbonate, calcium carbonate, L-cysteine and the like
are listed, and preferably corn starch and mannitol and the like are
listed. These excipients can be used alone or an combination of two
or da more. The content of the axcipient. is, for example, from about
4.5 to abeut 99.4 w/w.%, preferably from. about 20 to about 9S,5
w/w%, further preferably from about 30 to about. 9.7 w/w.%, based on
the total amount of the a -ediate -releese preparation, [016B)
The content of a drug In the immediate-release preparation can be
apcmopriately selected in the range from about 0,5 to about 95w/w.%,
preferably from about I to snout 60w/w% based on the total amount of
the immediate -releese pmeparation. as ;01691        When the
immediate-releese preparation is an oral solid preparation, at
usually contains, in addition to the above-mentioned components, also
an integrating agent. As this. integrating agent, for example,
carbxymethylcellulose calcium 25 (ECG-505, manhfactured by Gotokh
Yakuhin), crosoarmelose  sodium (e.g.,, Aotisol, manufactured by .SE?
hi Corporation), crospoyddone (e.g., Kollidon Clu manufactured by
BASIC), low substituted hydroxypropyloollulose (E(h.iflaEt Chemical
Co., dhd.), carboxymethylstarch (Matsutani Eagaku 5 EI,K.),
carbcxymethylstarch sodium cf)xprotabu manufactured. by. Kimura
Sangyo), partially pregclatdnized starch (PCS, manufacturee. by Asahi
'Eahei (orporation.), and the like are uced, and for example, those
which disintegrate a granule by absorbing water in contact. with
water, causing swelling, or h) making a channel between an effective
ingredient and an excipient constituting- the nucleue, can be uheb-
Theee disintegrating agents can be used alone or in PaMbination of
two or more. The amount of the disintegrating agent used is
appropriately selected depending on the kind and blending is erne:int
of a. drug used, design of releasing prepnrty, and the like, and for
example, from. about 0.05 to about 30 w/w%, preferably from about. C.
to about 15 wiw%, based on the total amount of the immediate-release
preparation. (01701 20When the immediate -telease preparation is an
oral solid 



preparation, it may further cohtain, in addition to the
above-mentioned pmmposition, if decired, additives conventional in
solid preporatiens As such an additive, there are used, for example,
a binder (e. q. sucrose, gelatin, gum Arabic pc.dhr, methylcellulose,
hydroxypropyluellulose, hydroxyprcpylmothylcellniosa,
carboxymethylcelludase, polyvinylpyrrelidono,daxtrin and the like), a
lubricant (e,g., polyethylene glycel, magnaaium stearate, talh),
anhyerens silicic acidAercs:L1 (Nippon Aerosil))), a surfactant
(e.g.., anionic surfactants such as sodium alkylaulfate and the like,
nehionic surfactants sucn as polvoxyethylene fatty acdd ester and
polyoxyethylene sorb:-.an fatty acid. ester, polyoxyethviene castor
oil derivatives and the like), a colorant (e.g., tar coloring matter:
caramel, 35. iron oxide red, titanium oxide, riboflavine), if
necessary, an  appatitind agent (r)..g.,, sweetening. agent,
flavoring- agent and. the like), an adsorbent, presebvative, wettihg
agent,.  antletatic agent, and the like. Further, as the stabilizer,
an organic acid such as tartardn sold. citric acid., succinic acid, 5
fumaric acid and the like may also be added. As the above-mentioned
binder,:oxyprord.cellulTd3e." polyethylene glycol and
polyvinylpyrrolidone and the like are preferably used. .h)7_01721
The Lmmediateerelease preparation. can be prepared by, based on a
usual technology. of producing preparations, mixing. the
aboveementioned components, and if necessary, further kneading the
mixture, and molding it. The above-mentioned 15 mixing is conducted
by yenerelly used methods, for example, mixing, kneading and the
llke, Specifically, when a. immediate.- release preparation is
formed, for example, into a particle, it can be prepareb, according
to the same means as in the above-mentioned method for preparing a
nucleue of a sustained 2 release prepebation, by mixing the
components ueing a vertical granulator, universal kneader.
(manufactured by Hata Tekhoaho), fluidized bed qTanulator FD-55
(manufactured by Powrex Corporation), and the like, and then,
granulating the mixture by a wet extrusion granulation mathod,
fluidized. bed 25 granuiatdon method and the like_ D1173)        Thns
obtained Immediate-release preparation and sustained release
preparation may be thereelves made into products or madC int products
appropriately together. with preparation 2.) excipients and the like,
separately, by an orbinarY method, then, may be administered.
simultaneously or may be addiinistered in combination at any
administration interval, or they may be themselves made into one
preparation for oral admanistration (e.g., granule, fine particle,
tablet, capsule.) 35 or made into one preparation for oral
administratdon  appxopriately together with preparation mxcipients
and the like, It may also be permissible that they are made into
granules or fine particles, and filled in the same capsule to be used
as a preparation for oral administration_ 



5 (0174]  [3] Sublingual, buccal or intraoral qi.tck disintegratind
adent and preparation thereof          Suniingual, beccal or-
intraorel quick disinter:Ira-Ling agents may be a solid preparation
such as tablet and the like, is or may he an oral mucosa membrane.
patch        As the sublingual, buccal or intraoral quick
disintegcstinh agent, a preparatich containing the compound of the
present invention or the concomitant drug and an excipient is
preferable, It may contain also anagents such as a If lubricant,
isotonizing agent, hydrophilic decrier, water - disparsibie polymer,
stabilizer and the like- Further, for easy absorption and increaeed
in vivo use efficiency, pcyclodextrin. or t.-cyclodextrin derivatives
(e_g,, hydroxypropyi--cyclodextrin) and the like may also be 20
contained, [017E'd        As the aboveamentioned ezcipient, lactose,
sucrose. IDmannitol, starch, crystalline cellulose, light anhydrous
silicic acid and the like are listed. As the lubricant, madnesium
stearate, calcium stearate, talc, cblicidal silica and the like are
listed, and particularly, magnesium, stearate and colloidal silica.
are preferable, As the isotonizing adeet, sodium chloride, glucose,
fructose, manhitol, sorbitbl, lactoae, saccharoae, glycerin, urea and
the like are listed, and particularly, mannitel is preferable, As the
hydrophilic carrier, swellable hydrophilic carriers such as
crystalline cellulose, ethylcellulose, cross linkable
polyvinylpyrrolidene, light anhydrous silicic acid, silicic acid,
dicalcium phoephate, calcium. carbonate and the like are listed, and
3,(.. particularly. crystalline cellulose (e,g,, microctystaliine
cellulose) is preferable, As the water-dispersible polymer, gums
(e,g., gam tragacanthe acacia gam, cyamoposis caza), alginates (e,q.,
sodium alginate), cellulose derivatives (e.g., rethylcellulose,
carhczymethylcellulcse, a hydroxymathylcellulose,
hydroxypropylcallulosee hydroxypropylmethylcellulose), gelatin,
water-soluble starch, polyacrylio acids Ce. qCarhomer),
pelymethacylic acid, polyvinyl alcohol, polyethylene glycol,
polyvinylpyrrolidone, polycarhophil, ascorbic acid, paimitates and
the Like are R) listed, and hydroxypropylmethylcelluicse, polyacrylic
acid, alginate, gelatin, car)oxymethylcellulose,
pol7vinylpyrrolidone, polyethylene glycol and the like are
preferable. Particularly, hydrcxypropylrethylcellulose is Pr
eferable, As the stabilizer, cysteine, thicsorbitol, 15 tartaric
acid, citric acid, sodium carbonate: ascorbic acid, glycine, sodium
sulfite and the like are listed, and particularly, citric acid and
ascorbic acid are preferable, , The sublingual, buccal. or intracrel
quick disintegrating 20 agent can be produced. hy mixing the
compound. of the present. invention or the concomitant drug and an
excipient by a method known par se. Further, if desired, the
above-mentioned auxiliary agents such as a lubricant, isotchizing
agent, hydrophilic. carrier, water-dispersible polymer, stabilizer,
ss 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-raking molding under pressure_ For obtaining suitable
hardness, it may also be permissible that the materials are moistened
by using a solvent sucn. 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-i  In the case of molding into a mucosa b),:mafzsune patch
the compound of the present inyention or the concomitant drug and the
above-mentioned. water -dispersible polymer (preferably
hydrozypropylcellulose, hydroxypropyamethylcelluicsep, excipient and
the like are dissolved in a. solvent such as water and the like, and
the resulted solution is cast to give a film. Further, additiyes such
as a plasticizer, stabilizer, antioxidant, preservative, colorant,
buffer, sweetening. agent and the like may also be IC? added. For
imparting suitable elasticity to the film, glycols such as
polyethylene glycol, propylene. glycol and the like may be contained,
or for enhancing adhesion of the film to an intraoral mucosa membrane
lining, a. bio -adhesive polymer (e,q.., polycarbophil, carbopol) Tay
also be contained. In the casting, 25 a solution is poured on the
non-adhesive surface, spread te uniform thickness (preferably about
10 to 1000 micron) by an application tool such as a doctor blade and
tne 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 2.0 heat, and. out. into a. desired area- [017S]       As the
preferable intraoral quick disintegrating agent, there are listed
solid quick scattering dose agents compceed of a netwotk body.
comprising tte 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 conetituted of a.
solution. prepared by 5:5 dissolving the compound of. the preeent
invention oz the concomitant drug in a. suitable solvent, I
It is preferable that the composition of an intraoraI quick
disintegrating agent contains a matrix forming agent and 35 a
second5ry. component, in addition to the compound of. the  ptesent
invention or the concumitant druc [0180i        Examples of the
matrix forming agent include gelatins, dextrins, animal proteins or
vegetable proteins such as 5 soybean, wheat and psylliun. seed
prbtein and the like: rubber substances such as gum Arabic, guar gum,
agar, xardiul and the like; polycaccnarides; alqinic acids;
carboxymathylceildloses; carageenans; deztrans.; pectines; synthetic.
polymers such as polyvinylpyrrblidone and the like; substances
derived from a 10. gelatin-gum Arabic complex, and the like. Epithet,
saccharideb such as mannitol, dextrose, lactose, galactose, trehalose
and the like; cyclic saccnarides such as cyclodeztrin and the like;
inorganic salts such as sodium phosphate, sodium chloride and
aluminum silicate and the like; amino acids 15 having. 2 to 12 carbon
atoms such as glycine, L-alanine, - aspartic acid, L-cautadc. acid,
L-hydroxyproline, Lisoleuc me, 1"-phenyia1anine and the like, are
contained_ 



1,0181.: One or more of the matrix fotminp- 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
foradrb 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. LuToz;       The
composition may contain secondary components stch as a preservative,
antioxidant, surfactant, thickening agent, s5 colorant, pH
controlling agent, flavoring agent, sweeteninb 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 Elbe 2, FD& C Red 40 and the like manufactured by Ellis and
Everatd. Examples of the 35 suitable flavoring agent include mint,
raspberry, licorice,   ranee., lemon, grapefruit, caramel, vanilla,
cherry, grape. flavor and combanations thereof, Ezenples of the
suitabid pH controllind agent include citric acid, tartaric acid,
phosphoric. acid, hydrochloric acid. and maleic acad. Exempies of the
suitable sweetenind agent include aspartaxa" acesulfame K. and
thauzetin and the like. Examples of the suitable food taste masking
agent include sodium bicarbonate, ion exchange resin, cyclodextrin
-inclusion compounds, adsorbent: substances and microcapaulated
apomerphine. [0183]       The pheparatior1 contains the compound of
the pfeseht inor the concern t:drug in an amount usually. from about
0.1 to about 50% by weight, preferably from about 0,1 to about. 30%
by weight, and preferable are preparations (such as la the above
-mhntiohed sublindual agent, buccal and the like) which can dissolve
905'5 or more of the ca7pound. of the predeht. invention or the
concomitant. drug (into water) within the tima range of about. 1. tb
about 60 gar:, preferably of about I 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 I to 30 see, further preferably of 1
to 10 sec, after pieced in an oral. cavity. [ola4]       The content
of the above -mentioned ektipient in the whole preparation is from
about 10 to about 99% by- weight, preferably fron. about. 30 to about
90% by weight, The centent of p-cyclodextrin or D-cyclodextrin
derivative in the whole preparation is from 0 to about 30% by weight.
The content of. the lubricant in the whole preparation is from about
0,01 to ata1.2t 10% by weight., preferably from about 1 to about 5%
by weight, The content: of the isotenizind agent in the whole
preparation is from about. 0,1. to about 90%y weight, preferably from
:oout 10 to about 70% by weight. The content of the hydrophilic
carrier in the whole preparetion is from  about 0,1 to about 50% by
weight, preferably from. about 10 to about 30% by weight. The content
of the water -dispereible polymer in the whole preparation is from
ahott 0,1 to about.. 30% by weight, preferably from about 10 to about
25% by. weight, The content of the stabilizer in the whole
preparation is from about 0,1 to abott. 10% by weight, preferably
from about. I to 5% by weight, ahe aboye -mentioned preparation may
farther contain additives such as a Colorant, sweetening agent,
preservative and the like, if necessary. .1.c)[01853 



The dosage of a corhination agent of the present invention. differs
depending on the kind of a compound of: the present. invention, age,
body weight, condition, drug farim, administtation method.,
administration pericP, and the like, and r; for example, for one
cancer patient (ackdt.." body weight about 50 kg.), the combination
agent is administered intravenously, at a dose of- about.. 0.01 to
about 1000 mg/kg/day, ptelerably about 0.01 to about 100 mg/*giday,
more preferably. about 0.1 to about 100 mg/kg/(falf, particularly
about 0,1 to about 50 mg/g/ciay" x especially. about. 1,5 to about 30
mg/kg/day, in terms of the corpotnd of the present invention cr the
concomitant drug, respectively, once or several times to 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, [0186j        The amount of
the concomitant drug can be set at any value unless side effects are
problematical. The daily dosage in tetrs w: of tne concomitant drug
differs depending on the severity of the symptom, age, sex, body
weight, seneativity difference of the administration subject,
administration period, interval, and nature, pharmacy, kind of the
jaharmacautical preparati=i, kind of effective ingredient, and the
like, and not particularly :3.s restricted, and the amount. of a drug
is, in. the case of oral  administration for example, usually fdom
about Ci001 to 2000 ma', preferably from about 0,01 to 500 mg"
further preferably from about 0.1 to 100 mq, par I kd body weight of
a memEnal" which is usually administered once to 4-times in division
a dey. 5        In administration of a combination. ageht. 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 admdnisteren after adminiotraticn of tha .ya
compound of the present invention, thoaph they may te. administered
simbitaneposly. When aamdndstered. at a. time interval, the interval
differs depanding on the effeothve inareddent to be administered,
drug form and administration method, and for example, when the
concomitant drug is is anEdnistered first, a method in which the
compound of the present invention is administered within tima range
of from 1 min tb 3 days, praferably from. 10 min to I. day, more
prefarably from 15 min to 1. hr after administration of the
concamdtant drug' is exemplified- When the compound of The present
invention is 2c) adsbnistered first, a method in whion the
concomitant drug- is administered within time range of from. 1. Mil).
to I day, preferably from. 10 min to his, mare preferably from 15 min
to 1 hr after admdnistratich of the compound of the present invention
is exemplified. [0188]        In a preferable aaministration method,
for example, the concomitant drug which has been molded into :n oral
administration preparation. is aaministered orally at a daily dcae of
about 0001 to 200 mg/kg, and about 15 min later, the no compound of:
the present invention which has bean molded into an oral
administration preparation is administerea orally' at a deily dose of
about'. 0.005 to 100 mg/kg. :0189]        Fartherrre, the compound of
the present invention or the combination agent of the present
invention can be used  



concurrently with. a. non-drug therapy. To be precise, the compound
of the pie sent invention or the combination agent. of the present
inyention can be combined with a non -.drug therapy such. as (1)
surgery, (2) hypertensive chemotherapy using- s anglotensin II etc..,
(3) gene therapy, (4) therrthsrapy, (5) cryotherepy, (6) lase'
cauterization, (7) radiothetam.1\f" and. the like, For eneeTC?" by
using the compound of the present it: invention or the z'.mbination
apent of the present Fnvention before or after an surgery and the
like, or before or after a combined. treatment of two or three kinds
thereof, effeore such as prevention of emergence of resistance,
prolongation of Disease -Free Survival, suppression cf cancer
metastasis or J._.; ):eaurrence. prolongation of. life and the like
can be afforded, ((),1(411        In addition, it is possible to
combi.ne a treetdant with the compound of the preeent invention or
the comisination agent of the present invention. with a. supportive
therapy. [(il zo administration of antibiotic (e. a;... p-lactaill
type such as pahsporin and the like, mac:reline type suoh ae
clerithromycin and the like.) for the complicat).on with various
infectaons diseases, (ii) adml.nistration of high-calorie
transfusion, ardno acid preparation or general vitamin. preparation
for the as: irprovement of ealnutrition, (fil) administration of
morphine for pain mitigation, (iv) administration of a.
pharmaceutical agent for ameJdorating side effects such as nausea,
vomiting, anorexia, diarrhea, leucopenia, throrbocytopenia, decree
sad hemoglobin concentration, hair loss, hepatoy.dItly" renecathy,
DIC, fever and the like and f.v) administretion of a pharrecectical
agent for suppressing multiple drug resistance of cancer and the
like]. it.,1g61           Preferably, the compound of the present
invention or the as oambination agent of the present invention is
administered  orally (including sustained-release preparations),
intravenously  (including boluses, infueions an& clathrates),
subcutaneeasly. and intramusonlarly (including boluses, infusions and
sustained-. release preparations), transdermally, intratumorally or J
proximally before or after the aboveedesoribed treatment is
conducted. [0191)        As a period for administerinp the compound
of the present invention or the Combination agent of the preeent
invention so before the surgery, etc,, for exampde, it can be
administratee. 1-time about 30 min to 24 hrs before the surgery,
etc.,: or in I to 3 cycles about 3 months to 6 months before the
surgery, ett. In this wey, the surgery, etc., can be conducted easily
because, for example, a. cancer tissue weuld be reduced by-
administering 115 the compound 01 the present inventlon 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 cembination apent of the present
Lnvention. so after tne surgery, etc,, for exarplei, 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 thie weit 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 sargexy, and the like Ex,mmples [0195
The present invention is explained in detail in the following by
referring to Reference Examples, Examples, p) Formulation Examples
and Experimental Examples, which are not to be construed as
limatative, [0196 In the Reference Examples and Examples, the purity
of     the comnounde wee measured under the following' HPLC
conditduns, b, measurement device SiiiMADZU Corporation. FC-16 A.vn
system  column: CAPSEL PAK Oil:U(9120 S-3 um, 2,0 X 50 mm. solvent.:
Solution A; 0,1% triflubroacetic acid-containing water,
Solution E: 0.1% trifluoroacetic acid-containing o acetonitrile
gradient cycle: 0,00 min (Solution A/Solution E -90/10), 4,00 min
(Solution A/Solution Bw-5/98), 5,50 Tin ;Solution A/Solution B-5/953,
5.51 min (Solution A/Solution B-90/10), 8,00 min ;Solution A/Solution
B=90/10) Yr/ injection volume: 2 ul flow rate: 0"5 ml/min dbtection
method: UV 220 am         In tne 19elerence Examples and Examples,
the purification of the compounds by preparative HPLC was parfermed
under the foileol,inq conditions. measurement device: Gilson Company
Inc,, High Throughput Purification System column: YMC OombiPrep CDS
-A, S -5 um, 50 X 20 mm detection method.: UV 220 rim zo solvent:
Solution A; 0,1% trifluoroacetic acid-containing water,
Solution B; 0,1% triflueTbacetic acid-containing acetcnitrile
gradient cycle: representative example 0,00 min (SOLUTION 



Zo A/SOLUTION B-98/2), 1,00 min. ;SOLUTICN A/SCIUTION E-96/2), 5.20
min. (a)LUTI.ON A/SOLUTIO B-0/100), 6.40 min. ;SOLUTION A/SOLUTION
B-0/1007, 6.50 min =LOTION A/SOLUTION S=98/2), 6.60 in (SOLUTION
AISOLUTION B-98/2), flow- rate: 25 mlimin, 90 0.00 min (SOLUTION
A/SOLUTION 5=90/10), 1,00 min ;SOLUTION A/SOLUTION ti--C-Fl-inmin
;SOLUTION A/SOIJiTION B=0/95), 8.50 min (SOLUTION A/SOLUTION
L-10/95), a,60 min (SOLUTION A/SOLUTION 3-90/10), 8,70 min ;SOLUTION
A/SOLUTION 5-.90/10), flow rate: 20 mL/rin In the Reference Examples
and Examtdes" mass spectrum  CMS) was measured under the following
conditions- measurement devdceg Micromass platform II or Waters IMO
Ionization method: Atmespheric Pressure Chemical Ionization
(Apca) or electron impact ionization method (Electron. Spray 5
Ionization: ESI)        In Reference Example and Example, HPIC-mass
spectnum. (LC-MS) Was measured under the following conditions,
measurement device: MiCIOWaSS alipp Agilent Technologies HP1100 and
1200 LC/MSD 20 column: CAP= PA K C1eUG120, S-3 nm" 1.5 X 35 mm.
solvent: SCIUTION AT 0.05% trifluoroacetdc acid-containing water,
SOLUTION.B; 0,04% triflueroanetic acidncontaining anetonitrile 15
gradient cycle: 0.00 min SOINTION AlSOLUTION 5-90/10),. 2,00 min
(SOLUTION A/SOLUTION 5=.5/95), 2.75 min. (SOLUTION AISOINTION E
-5/95), 2.76 min (SOLUTION A/SOINTION 3.45 min (SOIETION A/SOLUTION B
-90/10) involume: 2uL.flow- rate: 0.5 mL/min, detection 20 metnodn
UV. 220 nm ionization method: electron impact leniaatich. method
(Electron Spray Tondzatien ESIl                       191 NMR
spectrum was measoxed using tetramethylsilane as the internal
standard by AVANCE OPX-300 (300MEz) manufactured ry Bruker, RV-300M
(30W11b:1 rehufarIared by Sruker and VARIAN Mercury-300 (3DOMHs), and
a ho values were shown by ppm.        As the Microwave reaction
apparatus, Emrys Optimizer, Biotage Japan Ltd, was used.
Unless otherwdse specified., the numerical value of mixed solvent.
shows a volume mixing ratio of each solvent. Unless otherwise
specified, % meane weight. %, While the room temperature (ambient
temperature.) in the present specification means a temperature of
from anent 10C to about 5C, it is not 



particularly strictly limited. Other- abbreviations used in the
specification mean the  f ollowing 2 s s innl et  doublet  triplet
(q.: qua rt et apt septet. m malt ipigt Cro ad  coupa ing oche tent.
14 1.232 hertz C.'. DC1.3 z. deate.r st eg chl or o f orm dimethyl su
I f oxi de -di: Cdeet e rmet:h.:a:0 1 1E-1..4MR: .prot on nuclear
magnetic reeonanc cmr: N., N-ciiznethvIf:c':namjde H tet han y dr o
WSCE): weter- soluble csrbodiihade (1-ethyl -3 - ( 3 - ddIng tIvi I
ami opr y c a rd e ) ydr ce h I ra g R013i. 2 I -nyerczybn ot ra a
soda 20 mCTSA. m-chl or cpe rbee solo scan CTa hL,(ssrb ohhi 1 cti
imida zole aY.17-MM 4 - 4 , dimethcxy-1, 3, 5 - t r la z in - 2 - y1)
- me thylino rpho I iniam c.fflic rJ.CEi DP PA ddT:hieivvaphcTheprya.
a .7, ide 



25 Me(.3Nc scetonitri le T 2 triflucreacet c a cid. IY.1eRV.= Ect
HATOi C- (7 - a zabgnzotria zol -1- 1.) -N,\- -tetrsmethylarenium m
he xs flu ropha s phe t e DI PEA di i s op ropy I eth yl gmiihe
[0197' Reference Example a.    Prodct lanai: methyl 2EZ-
(phehylieadno ) pent - 2 -enate 33A mixture of methya. - oxevs le rst
e ( 5 21 g, 40.0  nmicTO ,  aniline (3.65 mi., 40,0 mmol),
p-toluenesulfonic acid monohydrate (533 mg, 2,80 mmbl) and
cyclohexane (25 mL) was stirred with heating under reflux for 2 hr.
The mixture was concentrated under reduced pressure, the insoluble
material 5 was removed by filtration, and the filtrate was
concentrated under reduced pressure. The residue was purified by
silica eel cbibmn. chromatography (einate, hexane:ethyl acetate
-518:2 -*94:6) to give the title compound (5.93 o,72%)as a colorless
oil_ "H NMR(300 MHz,DMSO-d6)60.95 q,J-7.5Hz),3,59(3 6,s), H, 4.73
t,J- (1H,  7.5 s), Hz),2,35 



7.097.29 (2 (3 H,m),7.31-7,47(IN,m),10.29 (1H, s).     [0198)
Reference Example 2 Production of methyl 3-(phenylamino)pentanoate
15A mixture of the compound of Reference. Example 1 (5,00 g, 24_4
mmol), 10% palladium carbon (2,50 o) and THE (100 ml.) was stirred at
room temperature for 7 hr under a. hydrogen atmosphere, The insoluble
material was removed by filtration, and the filtrate was concentrated
under reduced pressure. The 20 residue was purified by silica gel
column chromatograbhy 25 (elaate,hexane:ethyl acetete=q9:1-93:7)to
give the title cbapo',114(4.l.5 g,82%)as a colorless oil. 1H NMR(300
MHz,1-:,MSO-d)6:0,88(3H,t,J -7.4Hz),1.44-
1.59(2E,m),2,39-2.48H,m),3.56(3R,s),
H,m),5.3(1H,d,J9.1Hz),6.42-6,53(3E,m),6,98- 7,12(2CH,m). 



[01991  Reference Example 3 PtoductIon of ethyl
6-ethylrexy-2-mbo-lepheny1-1,2.5,6- $4
totrahydbopyridine-3-catboxylate        A -.aixtre of the compound of
Reference Examie 2 ;4,05 q, 441.u5 mrnol), ethyl (ohlaroferyi)eoetate
;3,71 n.)..," 29,3 num)ll, triethylamlne ;5.40 ml, 39,0 ni.::mj) and
THF 41. rcd.,) wax stirred at room temperature for 4 hr. To the
reaction. mixture was .43 added saturated :,.:Tbeonx sodin 'hydrogen
carbanate solution  (100 mh), and. the mazture was extracted with
ethyl acetate (200 mEJ. The extract waa washed with brine (100and
dried over anhydrous sodium sulfate. The insoluble material was
removed by filtration, and the filtrate was concentrated a unher
redoned. preesure. To the residue were addeh ethanol (las mj1 and 20%
ethanol. solution (13.3 mi, 39.0 mmol.) of sodium. ethoxide, and the
mixture was stirred at 50ct for 3 hx, The reaction mixture was
concentrated under. reduced preesure, and to the residue was added IN
hydrochloric acid (100 m10, and m the mixture was extracted with
ethyl acetate (200The extract was washed with brine, (100 raL,), and
drieh over anhydrous sadium sulfate. The insoluble materiel was
removed by filtration, the filtrate was concentrated under reduced
pressure, and the residue was purifieh by silica gel column 15
chromatography (eluate, hexane ethyl acetate-982-.71J 30) to give the
title compounh (3.15 ge 56%) as a yellow oil. NMR (300 MHz:, DMSO-d)
50.77 (3 He t, J - 7.5 Hale 1.23 (3             7,). Hz), 1,53-1,68
(2 He m..), 3,16-5,30 (2 He m), 3,7S-3,90 (1 He m), 4.20 (2 it q,
j7,1 Ha), 7,15-7.54 (5 ny 20 m1, 12.64 (1 He br s). Reference Example
4 Production. of ethyl S-ethy). -4 -hydroxy-2 -oxo -phenyl -1,2 -
dihydropytidine -3 -carboxylate        A. mixture of the compound of
Reference Example 3 (3,15 q. 10.9 zmK)1), 2,3 Rdichltu-..c)--5,6
-dicyano-1,4 Rbenzogninone (2,97 q, 13.1 mmol) and. toluene (53 mil)
was stirred with heating under. reflux for 1 hr, To the reaction
mixture was added water (100 mi.), and the mixture was extracted with
ethyl acetate (200 ml,), m The extract was washed with brine (100and
dried over 



anhyhroue sodium sulfate. The insoluble material was removed by
filtration, the filtrate was concentrated under reduced pressure, and
the residue was purifed by amino silica gel. column chromatography-
(eluate, ethyl anetateethancl-100',0--i, a5 95:5) to give the title
compound (2.66 g, $5.%) as a yellow oil,  NMR, (300 MHz, DNS -g6)
6:0.96 (3 H, t, J= 7.5 Hz), 1.22 (3 H, t,= 7.1 H2), 2.137.5 Hz), 4.22
() 3,j   7.1. Hz.), 6,01 (1. H, s), 7,15-7.34 (2 H, m), 7.36-7.71 (3
H, m1, 12.43 (1 H, br s). HflttliLi Reference Example 5 Production of
ethyl. 4 -ehloro -6 -ethyl -2 -ozo dihydropyridine -3 -carboxylate A
mlxture of the compound of Reference Example 4 ;2.66 g, lo 9.26
nmolj, phosphorus cxychloride (2,59 niL, 27.8 rdicilL) and MeCN (53
ml.) was stirred with Seating under reflux for 2 hr, The mixture was
concentrated under reduced pressure, and to the reeidue was added
ice-water. The precipitated sold& was collected by filtration, and
washed with water and dilsopropyi an ether to give the title:
compound. (2.11 g, 75%) as a yellow powder, 1H NMR (300 MHz,50.98 (3
H, t 34, 7.4 Hz), 1.25 H, q, j2.4 Hz),        7.1 H2), 6.46(1 H. s),
7,28-7.40 (2 H.7.45-7.66 (3 H, 20 m1. L0202) Reference Exedpie 6
Pr)duction of ethyl 6 -ethyl -3 -hydroxy -1 -methyl -4 -oxo -5
-phenyl - 4,5 -dihydro -1H -pyrrolof3,2 -c1pyr1dine -2 -carboxylate
A mixture of the compound of Referehde Example 5 (2,11 6.20 mmol),
ethyl sarcosihate hydrochloride (2,12 g, 13.9 mmol), triethyladdne
(10.6 mil and ethanol (63 mL) was stirred with heating under reflux
for 40 hr. The reaction mixture was ecnoetrated under reduced
pressure, and to the residue was zs added. water (50 dL), and the
mixture was acidified with SR' hydrochloric acid. The precipitate was
collected by filtration, and washed with water to give the title
compound (1,73%) as a beige powder. 



NMR (300 MHz, EIM'Sfl-d;:) 5:1.01 ;3 3, t, J = 7,41,02 (3 7.a H721,
2.18 (2 H, q,- 7.4 Hz), 3,82 (3 H, s),  4.31 (2 H. q, J- - 7.1 Hz),
6,46 (I H. s), 7,16-7,30 (2 H, 8,89 [0203] Reference Example 7 s
Production of ethyl 6 -ethyl -1 -methyl -4 -oxo -5 -phenyl -3 -(2,2,2
- trlfluercethozy) -4,5 -dihydip -1H -pyrrolo[3,2 -c]pyTidine -2 -
carboxylate        A mixture of the compound of Reference Example 6
;1.28 g, 3.76 mmol), cesium carbonate (1.47 g, 4.51 rmol), 2,2,2 -
2.0 trifiuoroethyl trifillcromethanesulfonate (0,597 mi.., 4,14
rmtel) and D.)(4.0: (12.0 mi") was stirred at room temperature for 2
hr. To the mixture was edged water ;50 min, and the precipdtate was
collected by filtration, and wasted successively with water and
diisopropyi ether: to give: the title compound (1,55 g, 97%) is as a.
beige powder. 113. NMR (300 MHz, DM60-d6) 5:1.02 (3 H. t, j.1 =
7.41,29 (3 H. t, J = 7.1 Hz), 2.21. (2 H, q, J = 7.4 Hz), 3,08 (3 H,
s), 4.26 ;2J - 7,1. HZ) ; 4"83 (2 H,J-9,3 H2i6.62 (1 H, s), 7.23-7.33
;2 H, 7j, 7.43-7,60 (3 H, m). 25 [0204] Reference Example a
Prodactioh of & -ethyl -1-methyl -4 -exo -5 -phenyl -3 -(2,2,2
trifluoroethexy) -4,5 -dihydro -1H -pyrrolo[3,2 -cjpyridine -2 -
carboxylic acid 25. A. mixture of the compound of Reference Example 7
(1,40 g, 3.31 mmol), 0N agueeus sodium hydroxide solution (2.80 ml:)
and ethanol (42 m(L) was stirred at 60'C for I hr. The reaction
mixture was concentrated under reduced pressure, and to the residue
was added. water (30 mi), and the mixture was acidified :with 5N
hydrpchluric acid. The precipitate: was collected. by filtration, and
washed with water to qive the title compound (1.02 q, 82%) as a.
beige powder. NMR (300 MEr, DMEO-dd 6(1,02 (3 H, t, J = 7.4 Hz), 2,20
(2 



H, q.3= 7,4 Hz). 3.88 (3 H, s), 4,81 (2 .01,, q4 j - 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] Reference Example 9   Production of methyl (21)-3-
2,6-difluorophenyliarainojpent-2- s enoate        By a method Similar
to that in. Reference Exawpie 1, from the title compound (8,31 g,
86%1 was obtained as a colorless oil from methyl $ -oxovalerate (5,21
q, 40.0 mmol), 2,6 - difluoroaniline (4.03 miss 40,0 nss01),
pbtoluenesulfondc acid monohydrate (533 mg, 2,80 mmul4 and
cycloheasne ;25 r15), Lb) N.MR. ;300 MHz, )..:na.)--ciH 0.).0,953R,
t, urr i.d Hz), 2,04 ,"?. )3, pi-, J.; - 7.5 Hz), 3,6P ;3s), 4,61 ;1
H, s), 7,17-7.29 (2 7,34-7,51 (1 H. m,.)p 9.56 ;0206] 2.5 Reference
Example 10 Production of methyl 3 -[(2,6
-difluorophenyl)amina]pentancate        A mixture ot. the compound of
Reference Example 9 ;7.90 gs 32,7 amol), 5% platinum-activated carbon
(2.37 g), acetic acid (25 mi.) and ethanui (53 mi.,) was stirred at
room temperature n) for 7 hr under a hydrogen atmPspthere. The
insoluble material was removed by filtration, an& the filtrate was
concentrated. ender reduced pressure. To the residue was added
saturated aqueous sodium hydrogen carbonate solution. (100 mL), and
the mixture was extracted with ethyl acetate (200 mi:). The extract:
zs was washed with brine (100 mi,), and dried over nhydrous sodium
sulfate. The inaoluble material was removed by filtration, the
filtrate, was concentrated under reduced pressure, an& the residue
was purified by silica gel cola= chromatography (eleiate, hexane;
ethyl acetate -99;1 b`93;7) to so give the title compound (4,29 g,
54%t) aa a colorless oil, IN NMR (300 MHz, DM20-dZ) 650.80 (3 Hs t, J
- 7.4 Hz), 1.41- H, m)s 2,52-2.55 (2 N, m), 3,50H, s), 3.86 (1 H, a),
4.62-4,77 (1 Hs Trje 6,59-5.77 (I R, Ft), 6,R4 -7.01 (2 H, m), ;0207
Reference Example 11  Production of ethyl 1 -(2, -difluorophenyi) -6
-ethyl -4 -hydroxy2 -ox06 etetrahydropyridine -3 -carboxylate 



A mixture of the cehound of Reference Example 10(3.70 15,2 Irmri.),
ethyl. (ohloroformyl)acetate (2.89 f,'I22.8 ,m'el) 4 and THE (37 ml,)
was stirred at room temperature for 2 hr. To the reaction mixture was
added saturated aqueous sodium. hydrogen carbonate solution (100 mip,
and the mixture was extracted with ethyl acetate (200 ml). The
extract was washed with. brine (1.00 mi..), and dried over. anhydrous
sodium. sulfate, 30 The insoluble material was removed by filtration,
and. the filtrate war: concentrated under reduced pressure, To the
residue. were added ethanol (109 mil) and 20% ethanol solution
Ei mmol) of sodium ethorick?, and the mixture was stirred at 50C for
2 hr. The reaction mixture was 2.5 concentrated under reduced.
pressure, to the residue was added 1141 hydrochloric acid. (100 mi.),
and the mixture was extracted with ethyl acetate ;200 mIJ, The
extract was washed with brine (100 mI), and dried over anhydrous
sodium. sulfate. The insoluble material wee removed by filtration,
the filtrate was 2u concentrated under reduced. pressure, and the
residue was purified hy silica gel column chromatography (eluate,
hexane: ethyl acetara-5--).70:30)to give the title compound a
coloriees oil.   1H NM19. (300 MHz,DMSC-d06:0,73(3 H,t,J - 7,4
HC,1,22 (3 25 H, t, J -6,99Hz), 1,45-1_60(2H.m), 



2.66(1 H,dd,J -   17,4, 5,1Hz),3,08 (1H,dd,J -17.4, 6,0Hz),3,61-3.81
H. m), 4.14-4.29(2 PH.m"),7,10-7,32(2 H,m),7.37-7.56(1.H,  TIL),
12.86 (I H, br s), [0208) .44, Reference Example 12 Production of
ethyl I -(2,6 -difluorophenyIJ -6-ethyl -4 -hydroxy2 -oxo -1,2
-drhydropyridine -3 -carboxylate        by a method similar to thar.
in Reference Example 4, the title dmpoend (3.47 q, 74%) was chrainee
as a wnite solid .as. from the compound of Reference Example 11 (4.75
q, 14.6 mmei),  2,3 -miiclilorb -5,6 iVliflO'1,4 -benzoquinone (3,65
c, 16.1 mmoll and. toluene ;95 ma:). 



18. NMR. (300 MHz,. D515KR-d) 5; 1,00 (3 H, t, j7.4 Hz) , 1.23 (3
An.),),21 (2J7.4 '1.-1, 4.23;2 u',., s = 7.1 Hz), 6,13 (1 H, s),
7,32-7,44 (2 8, ml, 7,58-.7,72 ml, 12.55(1 H, br s). [0209] Reference
Example 13 Production of ethyl 4 echloro -1 -(2,6 -difluoromhenyi) -6
-ethy1-2 bxo -1,2 edihydropyridine -3 -carboxylete,        By a
method similar to that in Reference Example 5, the title compound.
(4,p5 g, 98%) was obMained as a yellow oil from the compound of
Reference Example 12 (3,47 g, 12,1 mmol)" phosphorus oxychioride
(3,38 rL, 36.2 mmol) and MeCH (69 xJ"). 15 1H. NMR (300 MHz., DMRO-dd
6:1,02 (3 3, t, Jr = 7.4 Hz), 1.26 (3 7,1 Hz), 6,63 (1 E, s), 7"37E,
xd, 7,63-7.83 (I. H.  m; Reference Example 14 Productich of ethyl 5
-(2,6 -diflubrophenyl) -6 -ethyl -3 -hydroxy 1 -methyl -4 -oxo-4,5
-dihydre-pyrrolo13,2 -cipyriddhe carboxylate Ry a method similar to
that in Reference Example 6, the mi title compound (2,90Be%) was
obtained as a. beige. powbor from the compound o..f. Reference
Example 13 (3.00 g, 8.78 mmol.), ethyl sarcosinate hydrochloride
(2.70 q, 17.6 mmol), triethylamine (15 mIp and ethanol (60 mi,) 1H
HER ;390 M.Riz, CMSC-dE.) 5:1,04H, t, 0 : 7,4, ho), 1,32 (3 H. t, 3=
7,1. H2), 2,23 ;2 E, q, J7.4 Ex), 3.83H, s), 4,32 (2 H., q, J - 7.1
Hz). 6,62 (1 E, a), 7.31/.44(2 H, m), 9,04 ;02111 Reference. Example
15 



xi( Production of ethyl 5 -(2,6 edifluoroptnnyli -6 -ethyl -1 -metyl
-A -  OX0 -3 -(2,2,2 -tri.flw.-Jrcethoxy) -4,5 -dihydro -IH
-pyrrolor, ,2 - ciipyridine -2 -carboxylate 'Ey a method similar to
that in Reference Example 7, tha title compound (1.56 g, 78%) was
obtained as a yellaw solid s from tba compound of Reference F:xample
14 (1,64 q. 4.36 mmol), cesium carbonate (1.70 g, 5.2$ mmol), 2,2,2
-trifluoroethyl trifinoromethaneaulfonete (0.691 tri, 4.79 mmol))and
DMF (16,4 mL). IH NMR ;300 M.Hz, DMSCadd 5:1.06 (3 H, t, J7,4 Hz),
1,29 (3 H, t, J7,1 Hz), 2.27 (2 H. q, J7.4 Hz), 3.90 (3 8, s), 4.27
(2 8, q, J =7.1 E.z.), 4.81 (2 H, q" J9.3 Hz), 6.75 (1 7,32-7.44 (2
H, m), 7,60-7.73H, m), [0212] Refarenae Exempla 16 Production of 5
-(2,6 -difluora)hanyi) -6 -ethyl -1 -methyl -4 -oxb -3 (2,2,2
-trifluoroethoxy) -4,5 -dihydro-pyrrolo[3,2 -c]pyridine- 2
-daftoxylig acid        By a method. similar to that in. Reference
Exaxple 6, the title compound. (1,07 g, 84%) was obtained as a yellow
powder 20from. the compound of Reference 1-7.1xmple 15 (1,36 g, 2,97
nmird), 8N aquacas sodium hydroxide sciatica. (1.36 xia,) and.
ethanol (27 inS 18. NMR (300 MHz, DMSO-d6) 6-;1.05 (3 H, t, J - 7.5
Hz), 2.27 (2 7.5 Hz), 3.90(3 H, s), 4,79 (2 H,J9.3 Hz.), 25 6,73 (1
1-3,; a), 7,30-7.48H. m), 7.56-7,76 (1 H, m), 12.85 (1 H, br s).
Reference Example 17 Production. of ethyl 3-' \\ -ethyi -1 -methyl -4
-oxo -5 -ot,anyi sa 4,5 -dihydro -1H -pyrrcio[3,2 -c]pyridine -2
-carboxylate 



Toe solution of the compound of 'Reference Example 6 (150 mb, 0.441
mnbi) in acetone (3.0 -,Ta,.) were added potassium carbonate (122 mg,
0.682 mmal) and diethyl sulfate (86.4 0.662 mmol), arid the mixture
was stirred with heating under 35 re flux for. 3 hr. The reaction
mixture was cooled. to O'C., water   (20 ml.) was added thereto., and
the mixture was extracted with ethyl acetate (50 Trd4, The extract
was washed with brine (20 Mb), and dried over anhydrous sodium.
sulfate. The insoluble. material was removed by filtration, the
filtrate was s concentrated. under reduced pressure, and the residue
was purified by silica. gel column chromatography (eluate, ethyJ.
acetateethanol -90:10 -'60.:40) to give the title compound (141 mg,
87%) as a white powder. NMR (300 MHz, CMS0--(16) 6(1.01 (3 H. t, j7.4
Hz), 1,23 (3 N, t, a= 7.1 8e), 1_31 C3 H, t, J - 7.1 Ha), 2,19 (2 H.
g, j e: 7,4 Hz), 3.85 (3 H, s), 4.15 (2 H) (1) j = 7-1 Hz), 4,26 (1
H) Hz), 6.55 (1 He s), 7.20-7,29 (2m), 7,40-7.57 ;3 He is Reference
Example le Production of 3 -ethoxy -6 -ethyl -1 -methyl -4 -oxo -5
-phenyl -4,5 dihydX0 -1H -pyrrolo[3,2 -cipyridine -2 -carboxyli acld
Ey a method similar to that in Reference Example 8, the title
compound (115 Mg, 88%) was obtdined as a. white powder 24 from the
compound of Reference Example 17 (141 mg, 0.3a3 mmol), EN aqueous.
sodium hydroxide solution (0,282 m1) and ethanol (2,8 rzl..1;) iN NMR
(300 MHz, EM-SO-do:1.01. (3 He t, J7,5 Hz), 1.21 (3 H, t, Jr:7.1 Hr),
2,18 (28. qy 3= 7,5 Hz), 3.85 (3 H, s), 25 4.16 (2 H. q, J - 7.1 Hz),
6.53 (1 H, s), 7.13-7.31 (2 8, mp, 7.40-7.80 (3 He ..(11), 12.43H.
Reference Example 19 Production of ethyl 6-e .hyl -1 -mpthy1-3 -(1
-metnylethoxy) -4 -oxo - 5 -pheny1-4,5 -dihydxo -IH
-pyrrolo[3,2-o]pyridine-2 -cerbozylate 



Toe solution of the compound of Reference Example 6 (150 mg, 0,441
mmol) in acetone (3.0 a014 were added potassium carbonate (122 mg,
0.882 flInICil) and diisopropyl sulfate (110 pI, 0.662 mmol), and the
mixture was stirred with heating under as reflux for. 7 hr. The
reaction mixture was cooled to 00, water   (20 r(L) was added
thereto, and the mixture was extracted with ethyl acetate (50 ga,),
The extract: was washed with brine (20 hi), anci dried over anhydrous
sodium sulfate. The insoluble material was removed by filtration, the
filtrate was S concentrated under reduced pressure, and the residue
was purified by silica gel column chromatography (atuate, ethyl.
acatateethanol=90d0--%60:40) to give the title compounb (105 mg, 62%)
as a pale--yellow powder. 1H NMR (300 MHz, DMS08:1,02 (3 H, t, J7.4
Hz), 1,17 (6             6.0 Hz), 1.31 (3 H, t, J7,1 H2), 2,18 (2 H,J
-7.4 Hz), 3,B5 (3 H, s), 4.25 (2 H, g, J'- 7,1 N.z.), 4.75 (1 a,
s),-7.34 (2 H,7,40-7,61 (3 H,  r: P"1.1.0.) 45 Reference Example 20
Production of 6 -ethyl -1 -methyl -3 -(1 -methylethoxy) -4 -ex -5 -
phenyl -4,5 -dihydro -la -pyrrolo13,2 '-'c] pyridine -2 -carboxylic.
acid        Hy a methsd similar to that in Reference Example 8, the
title. compound (98.0 mg, 100%) was obtained as a white powder 20
from tte compound of Reference Example 19 (105 mg, 0,275 mmol),
ag.,.2ecus sodium hydrexl.de solution (0.210 r410) and ethanol la.
MYiR (300 MHz, Em :30--,-,4) 8:1.01 (3 H, t, J7.4 Hz.), 1.17 (6 H, d,
J - 6,0 Hz), 2.15 (2 a, q, J = 7.4 ax), 3,85 (3 H, s), 6,0 Hz), 6,53
(IX. s), 7.20-7,29 7.41-7.58 (3 H, at), 12.31 (I H, vflgiel Ij
Reference Example: 21 



Production of methyl (2,3) -3 -[(4 -flucrophenyi)amino]pent -2 - m
enoate By a method sihdlar to that in Reference Example 1, the
compounb (11,4 g, 67%) was obtained as a yellow oil from methyl 3
-oxtvelerate (10.0 2, 76.8 mmol), -flusraaniline (7.36 ML,, 76.6
mmol), p-toluenesulfcsac acid. mohohydrate (730 IS mg, 3.84 ramol),
cyclohexane (40 na:) and toluene (10 hl p.  IA NIN.R (300 MHz,
DMSC-dd 5:0.92 ;3 N., t, J - 7.5 HzL, 2(2 H, q, J - 7,4 Hz), 3.58 (3
Hy s), 4.70 (1 H,.,,,)7.14-7,31. ;4 H, m), 1.0.12 (1 ,36101 s
Reference Example 22 Poductien of methyl 3 -[(4
-fluore)honyliaminolpuntanoste        By a method similar to that in
Reference Example 10, the title compound (7,71 g, 68%) was obtained
as a pale-yellow oil from the compound of Reference Example 21 (11.2
q, 50.2 mmol), 5% platinumcactivated carbon (2.24 g), acetic. acid.
(56 and ethanol. (86 mL), IH NMR (300 MHz:, EMBO-.6) 80.37 (3 H. t,
3- 7.5 1,59 (2 H, m.), 2.43 (2 N, dd, J v 6,5, 2,7 Hz), 3.52-3.65 (4
H., 5,53 (1. K. d, Jr = 9.4 Hr.), 6.50-6,61. (2 H, x0, 6.8495 -Ns
'23. m), [02191 Reference Example 23 Prodnotion of ethyl C-ethyl-1
-(4 -fluorophenyl% -4 -hydroxy -2 - ox0-1,2 -dihydropyridine-3
-carboxylate 20A. mixture of the co9i(mand of Reference Exal(bpie 22
(7.70 g, 34,2 mmbl), ethyl (chlorofo..myl)acetate (6.50 may, 51,3
11010].) anb TNT (77 m04 was stirred at room temperature for 12 hr..
To the reaction mixture was abded saturated aoaects sodium hydrogen
carbonate solution. (100 m.13), and the mixture was extracted with
ethyl acetate (200 mi), The extract was washed with brine (100 mi.),
and dried over athydrea sodium sulfate. Tho inboluble material, was
removed by filtration, and the filtrate was concentrated under
reduced pressure. To the residue were added ethanol (232 mi.) and 20%
ethanol solution. 



so (17.5 ml,". 51,3 mmol) of sodium ethoxida, and the mixture was
stirred an 70C. for 24 hr. The reaction mixture was concantratob
under reduced pressure, to the residue was abdeb IN hydroonloric acid
;100 m1N, and the mixture was extracted with ethyl acetate (200 mi:).
The extract was washed with brine 3s (100 mit, 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-9B:2 --ft70:30). To the toluene solution 5
(210 na,) of the obtained yellow oil was added 2,3
-dichicro5,8-dicyanc-1,4-benzoquinone (8.54 g, 37.6 inr4o1), and the
mixture was stirred with heating under reflux for 1 hr. To the
reaction mixture was added water ;100 mi,), and the mixture was
extracted with ethyl acetate (200 mi.:), The extract was washed. %-;
with brine (100 m'12.), 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 26 column chromatography (eluate, hexane
:ethyl acetate=95:5- 50:50) to dive the title compound (5.04 g, 48%)
as a yellow oil_ 1F1 NMR (300 MHz, DMS0-5(6) 5:0.97 (3 H, t, 21 - 7.4
Hz), 1.22 (3 H, t, LaT - 7,1 Hz), 2.14 (2 H, g, I = 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-chlor096-ethyl-1-(4-fitioropheny1)-2-erb1,28dihydropyridine-3-caxbo
xylate 2By a method similar to that in Reference Example 5, the title
compound ;4.36 g, a2%) was obtained. as a yellow powder ft= the
cnmpound of Reference Example 23 ;5.04 q, 16,5 phosphorus oxychloride
(4,62 mL, 49.5 mmol) and MeeN (100 mi.:), IN NMR (300 MHz, DMSO-O.5)
a0,99 (3 H, t,- 7.4 Hz), 1,25 (3 7.1 Hz), 2,20 ;2q,- 7,4 Hz), 4.26 ;2
11, de 3 Reference  xamcie 25 Production of ethyl
6-ethy1-5-(4-fluorccberlya)-3-hydfoxy-amethy1-4-oxo-4,5-dihydro-1H-py
rrolor3,2-djviaine-2-  darbox.ylate      A mixture of the compound of
Reference Example 24 (3.70 q, 11.4 mme1J, ethyl sarcosinate
hydrochloride ;3.5122,9 



mmol), diieopropylethylamine (9.93 mi., 57,0 mo1) and ethanol (37 mI)
was stirred with heating nnder reflux. for. 3 hr, After cooling, to
the. reaction maxture was added 20% ethanol solution (15 m1) of
sodium ethoxide, and the mixture was stirred at room temperature for
I hr, The reaction mixture was concentrated under reduced pressure,
and to the residue was lo added. water (50 71);, and the mixture was
acidified. with 211 hydrochloric acid, The precipitate was collected
by filtration, and washed successively with water and diisopropyl
ether to give the title compound (3,92 g, 96%) as a yellow powder. LB
NMP. (,-.)nu MHz, ob(60 -pi() (61.02h,o rrr 7 4h(z), t, J - 7,1.
Hz.), 2.15 (2 HyJ7,4 Hz), 4.31 (2 H, q, J )(( 7.1 Hz), 6,49 (1 H, s),
7.28-7,40 (4 H, m), 8.87 (1 H, hr s). Reference. Example 26 20
Production of ethyl 6 -ethyl -(4 -fluorophenyi) -1 -methyl -4 -oxo -
3 -(2,2,2 -trifluoroethoxy) -4,5 edihydro -1H-pyrrolo[3,2 clpyridine
-caxbczylate        By a mathod similar to that in Eefemence Example
7, the title compound. (146 r,LT, 66%) was obtained as a yellow
powder from the compound. of Reference Example 25 (180 ml, 0.502
mm01), cesiun carbrodate (196 mg, 9,602 mnoll, 2"2,2-tijiluoroethyl
trifluoromethanesnlfonata (79,7 nE, 0.553 mmol) and DMF (1,8
NME (300 NEZp 013o-d,) 5:1.03 (3 H, t, J - 7,4 H2j; 1,29 (3 30t,- 7,1
Hz), 2,21 (2 H, q, J - 7.4 Hz), 3.88 (3 H, a), 4,25 (2 V.j7,1 H2.)0
4,82 (2 H,J - 9.3 Re), 5,52 (1 Reference, Example 27 3.1( Froduction
of 6 -ethyl -5 -(4 -findrophenyi --1ornethY-L-4-oxo-3-   (2,2,2
-trifluoroethoxy) -4,5 -dihydro -1H -nyrrolo[3,2 ciPYridine - 2
-carboxylic acid        By a. method. similar to that in Reference
Exaxple 5, the title compound (120 mq, Fia%) was obtained. as a
pale-yellow s solid from the compound of Reference Example 26 (145
mq, 0.329 mmol), 5N aqueous sodium. hydroxide solutioh (0.290 mi.)
and ethanol (2,9 Mt). 181 NNR (300 MHz, D1SO-d0 6:1,03 (3 H, t, CT =
7.3 Hz), 2.21 (2 H, q"- 7,3 Hz), 3.87 (3 H, s), 4.80 (2 He cle j9,3
Hz), Ic" 5,59 (1 H, s)" 7,29-7.41 {02241 Reference Example 29
Production of ethyl. 3 -ethoxy -5 -ethy) -5 -(4 -fluorophenyi) -1 -
methyl -A -oxo -4,5 -clihydre -1H -pyrrolo[3,2 -e1pyridine -2 - 



Is ca.usoxxylate        by a method similar to that in Reference
Example 17, the title compound (149 mq, 571) was obtained as a
pale-yellow powner from the compound of Reference Example 25 (200 mg,
0.558 mmol), potassium carbonate (154 mg, 1,12 mmol), diethyl 2s2
sulfate (94.8 111_, 0,726 mmol) and acetone (4.0 mi,), 1R NMR (300
MHz, DMSO-df:) 5:1_02H, t, J7.4 Hz), 1.23 ;3 1,31 (3 H. t, J - 7,1.
Hz), 2.19 (2 H, q, - 7,4 Hz), 3,85 (3 He S), 4,15 (2 R, q, LI - 7,1.
H2), 4.25 (2 A., q,- 7,1 Hz), 6.55 (1 H, s), 25 [02251 Reference
Example 29 Production of 3 -ethoxy -5 -ethyl -5 -(4 -fluorophenyi) -1
-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 sm title compound (119 mg, 26%) was obtained as a white powder
from the compound of Reference Example 28 (149 mg, 0.386 mmol), 9N.
aqueous sodium hydroxide. solution (0.299 11.:1,) and ethanol. (3.0
ME) 18. NYIR (300 MHz.. DMSO-dc,) 6:1.02H, t, J - 7.4 Hz), 1.21 C3 q,
4.15 (2 H, N- 7,0 H2D, 6,54 (1 El, sj, 7,26-7.40 12,44 N2261
Reference Exemple 30 s Production of ethyl 6 -ethyl -5 -(4
-fluorophenyl) -1 -methyl - (1 methyjethoxy) -4 -ozo -4,5
-dihydro-pyrro1o[3,2-o]pyridine-2 carboxylate        By a method
similar to that in Reference Example 19, the title, compound (120 mg,
54%) was obtained as a pale -yellow lc) solid from the compound. of
Reference Example 25 (200 mg, 0,558 amme1), potassium carbonate (154
mg, 1.12 mmol), dilsopropyi sulfate (120 uI. 0,726 mmol) and acetone
(4.0 MI:), 



IH NMR ;300 MHz, DNS() -d6) 81.03 (3 H, t, J rz 7.4 Hz), 1,17 (6 d,-
6,0 Hz), 1,31 (3 N. n, 1 5. 7,1 Hz), 2.19 (2 H. q, 15= 7,4 Hz.),
3.g:i5 (3 H. sip 4,25 (2 El, q, J - 7,1. Hz), spt, J - 6.0 Hz), 6.55
(1 FL, s), 7,28-7.41 (4 Less. fl; Reference Example 31 Prodactipn of
6 -ethyl -5 -(4 -fluorophenyl) -1 -methyl -3- methylethexy) -4
-nmo-4,5 -dihydro -1H -pyrrolo[3,2 -c)pyridine -2 - carboxyllc acid
By a method similar to that in Reference Ezemple 0, the title
compound (90,9 mg, 81%) was obtained as a. pale-yellow solid fm-ex
the compound of Reference Example 30 (120 mg, 0.300 mmol), aN.
aqaeous sodium hyrozide solution 10240m1) and ethanol. (2,4 NMR (300
MHz, DMSO-d1) 6:1,02 (3 H, t, J7.4 Hz), 1,17 (6 d, Tr.z 6,(1 Hz),
2,19 ;2q, J - 7,4, Hz), 3.85 (3     4,63-4,79 (1 H, m.), 6,53 (1 H.
s), 7,26-7,40H,12.32 4() (1 H, Pm s), L.:Esc:3 Reference Example 32
Production of methyl (2) -3- (trifluorometnyl)pheayillaninc)pent -2
-enoate By a method a-1milar to that in Reference Example 1, the
title. compoand (11,5 g., 55%) was obtained as a colorless oil from
methyl. 3 -oxovalefete (10,0 g, 76,8 trlfluoromethylahiline (9.54 mi,
76.8 mmol), p-toluenesnifonic acid monohydrate (730 mg, 3.04 mmol)
and. cyclohexane (50 a IH NMR (300 MHz, DMSO-d6) .6,0,98 (3 He t, J
-. 7.5 Hz), 2.43- 2.50 ;2 H, m), 3,61 Ll EH s). 4,86 (1 H, s), 7.36
;2 H, d, J Hz), 10.42. m...,-.): 



Reference Example $3 is Production of methyl 3
(trifluormethyljpnenyalaminolpentencate        By a method similar to
that in Peference Example 10, the title compound (5.88 ge 891) was
obtained as a yellow oil. from the compound. of Reference Example 32
;6.54 g, 23.9 mmolje 51 .ba platinum-activated carbon (654 mg),
acetic acid (3$ mi) and ethanol (33 MI), IH NMR (300 MHz, DSO-d6)
5:0,87 (3 H, t, j - 7.4 Hz), 1,66 ;2 N, mJ, 2,46-2,50 (2 He m), 3,56
(3 H, s),. 3.65-3.82 6.23de J -6,67d, J --- 8,7 Hz), 2OI.5) (2 H,
rry-.?-%:"YL L'..."-.),...j Reference Example 34  Prodortion of ethyl
6-ethyl- q4yoroxy -2 -oxo -1 -[4 - (triflubrecetyl)phenyi] -1,2,5,6
-tetrahydrogv.ridine -37 sa carboxylate        By a method similar to
that in Reference Example lie 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 (onloroformyl)acetate (3,51 ifil, 27.8
mm01), THE (59 Inj.,) ..5:-., and. 20% ethanol solution (13,4. na,
39,4 mmol) of 80diUM ethoxide and ethanol ;77 1H NMR (300 MEze
DMSO-d) 6:0.79 (3 H. te CI - 7.5 Hz), 1.23 (3 H, t, J -, 7,1. Hz),
1,56-1.70 (2 H, m), 2.58 (1 H.,. 2,5 Hz), 3.22-3,31 (1 H, m),3,91
-4.03 (IF!. m), 4.20(2 He q, 35 J - 7,1 Hz), 7.56 (2 He de J - 8,6
Hz), 7,74 (2 H, dr j e, 8.6  it,4...1), Reference Example 35
Production of ethyl 6 -ethyd.-84 -bydroxy-2 =oxo- 5
(incifliaoromethyl)phenyl] -1,2 -dihydropyridine-3 =cerboxylate
ay a method similar to that. in Reference Exarple 4, the title
cempound (1.95 g, 63%) was obtained as a yellow- oil from E00
compound. of Reference Example 34(3.28 g, 8.74, mmpl)* 2,3 - dichlorb
-5,5 -dicyeno -bencoguinene (2.20 g, 9.61 mmol) and 



n) toluene 66 NMR (300 MHz, DMSO-d.) (5(.0..97 (3 H, t, J = 7.4 He,),
1.22 (3 H. t, J = 7.1 Hz.), 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). 7.90 (2 H. d, J = 8,3
Hz), 12.48(1 H, s). [023] Reference Example 36 r).--.-\of ethyl 4
-chloro -6 -ethyl -2 -oxo -1- (tritiuorometn71)phenyl) -1,2
edibydropyridine -3 -carboxylate Ey a methoci. similar. to that in
Reference Example 5, the 2 title ccm7.9(pund (1,73 g, 97%) ae a white
solid trom the compound of Reference Example $5 (1,95 q, 5.49 rimol),
phosphorus oxychloride (1.53 mL, 1.6,5 mmol) and MeON (39 mj,), NMR
(300 MHz, DMS0 -66) 6:0.99H, t, J =, 7.4 Hz), 1,25 (3 25. = 7.1 Hz),
6,50 (1 H, s)7,55 (2 H, 6, J = 8.3 Hz.), 7,94 (2 H, d, 1a,3 Hz),
{0233] Reference Example 37 Production of ethyl 6 -ethyl -3 -hydroxy
-1 -methyl -4 -oxb -5 -[4
(triflubromethyl)pheny11-4,5-dihydrben-evrrolo[3,29. clpyridine -2
ecerhoxylate        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 q, 4.79 mme1), 28:
ethyl sarcbsinate hydrochicrid (1.47 q, 9,58 mmoi),  trierhylamihe
(8.95 ml,), ethanol (36 ru1) and 20% ethanol. solution (9.95 pal) of
sodium eithoxide, IH NMF ;300 MHz, IRMS0 -do oz1,02 C3 H, t,- 7.4 



3.83 (3 H, s), s 4,31 ;2 3, q, J - 7,1 Es), 6,54 ;1 3, 8), 7,54 ;2 H.
d, J - 9,4 H-27, 7.90 ;2 H, d,- 6,4 Hz), 8,93 (1 H, (xr s). 1,0234]
Reference Ezamp.le 38 Production of ethyl 6 -ethyl -1 -methyl -4 -oxo
-3 -; trifluoroethmxy) -5 -IA -(trifluoromethvl)phenyl -4 pyrrolo[3,2
-cipvridine -2 -carbozylate        By a method similar to that in
Reference I-Ixemple 7, the title compound (270 mg, 90%) was obtained
as a yellow pomder from the compound of Reference Example 37 250 mq,
0,612 nmol), 05 cesium carbonate (239 m(7, 0.734 mmc1), 2,2,2
-trifluoroethyl trifluoromethanesulfonate (97.1 iL, 0,673 mmol) and
axIF (2,5 V. NMR (300 MHz, 12);21(30-(1,0 f::1.04 (3 H, t, J7,3 3x),
1,29 (3 H, f,- 7,). Hz), 2,20 (2 H, q, J = 7.3 Hc), 3.99 ;3 H, 8),
.1H, q, J9,1 Hz), 6.67 (1 7.58 (2 H, d, J - 8,4 Hz), 7,91H, d, i0238;
Reference Example 39 Production of 6 -ethyl -1 -methyl. -4 -cxo -3
-(2,2,2 - 23 trifluoroethoxy) -5 -114 -(trifluoromethyl)phenyill -4,5
-dioydro pyrrolo[3,2 -c]pyridine -2 -carboxylic acid        By a
method similar to that in Peference Example 3, the title compound
(115 mg, 45%) was obtained as a yellow solid from the compound or
ReIerence Example 38 (270 flit?, 0.551 mmo).), so 8N aqueous sodium
hydroxide solution (0.540 mi,) and ethanol IH NKF ;300 M3z, DM-SO--d)
15(1.03 (3 H, t, J7,3 Hi), 2,20 keJ 



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 Example
40 Production of ethyl 3 -ethoxy -6 -ethyl -1 -methyl -A -oxp-.5
(trifivaromethyl)phenyli 94,5 -dihydro -1H -pyrrolo[3,2 - 5
c]pyridine -2 -carboxylate        37/ a. meti od. similar. to that in
Reference Example 17, the titlp compound (139 mq, 52%) was ottadned
as a pale-yellow powder from the compound of. Reference Example 37
(250 mg, 0.612 mmol), potassium carbonate (169 mg, 1,12 mmol),
diethyl 2.0 sulfate (1040,796 mmpl.) and acetone 118. NMR (300 MHz,
DMO-r14.0 )51.03 (3 H, t, j7.4 H2),(3 H, t, J sr, 7.0 Hz), 1,31 (3t,
J = 7,1 Hz), 2,18 (2 nt = 7,4 Hz), 3.97 (3 H, s), 4.1A (2 H, o, J-=70
Hz), 4,27 (2 H., q, J7.1 Hz), 6.60 (1 H, s), 7.55 (2 H, d, J8.4 H2),
7,90 .15(2 H, d, J s. 9,4 H2). [02,3 Reference Example 41 Production
of 3 -ethoxy-6 -ethyl -I-methyl -A -oxo -5- (tif.1.ixramethyl)phenyi]
-4,5 -dihydfp 9.13 -pyrrolo[3,2 - cipyridihe -2 -carboxylic acid
By a. method similar to that in Reference Example 8, the title
compound (101 mg, 79%) was obtained. as a white solid from the
compound of Reference Example 40 (130 mg, 0,319 mmol), 9N aquecca
sodium hydroxide solution (0,279 nit) and ethanol 25(2,8 MI.:).
NMR (300 MHz, CM309d.0 5:1.03 C3 H, t, J - 7,4 Hz), 1,21 H, t, J7,0
H2.);- 2.18H, q, J = 7.4 Hz), 3,87 (3 H. s),                 J s 7.0
Hz), 6..seH, s), 7.54 (2 H, d, J 8,2 Hz), 7.90 (2 H, d. 7 - a.2 Hz),
12,46 (1 8, hr 10239] 



, Reference EXampde 42 Produrtion of ethyl. 6 -ethyl -1 -methyl-3 -(1
-methylethoxy) -oxo 5 9f4 -(trifluoromethyl)phenyll -4,5 -dihydro
918Hpyrrolo[3,2 - c]pyridine -2 -carboxylate By. a. method similar to
that In Reference iMcmr.d.si 19, the  title compound (130 mg, 47%-)
was obtained. as a pale-yellow solid fram the cogq)ound cf. Reference
Example 37 (250 mg, 0.612 mmol), potassium carbonate (169 mg, 1.12
mmol), diisopropyl sulfate (132 al., 0.796 mmol) and acetone (5,0
Mil. a 1H N(Mi,?, (300 MHZ, EMSO-dg) Ot1.03 (3 H, ty J7,4 Hz), 1.17
(5 d, 3- 5,0 0c), 1,31 (3 H, t,3 = 7,1 HZ), 2.18 (2 7.4 Hz), 3.87 (3
H, s), 4,25 (2 a, q, J7.1 Hz), 4.65-4,21 (1 H,(1&1, s), 7,55 (2 H, d,
3- 6,4 Hz), 7.90 (2 H, lo (02391 Pa? 1: erence Exem.pile 43
Prodhction of 6 -ethyl -a -methyl -3 -(1 amethylethoxy) -4 -oxo -5
-C,4 (trifluoromethy))phenyli -4,5 -dihydro -1H -pyrrolo[3,2
clpyridine -2 -carboxylic acid 15By. a methed simdiar to that in
Reference 76xample 8, the title compchnd (122 mg, 100%) wee obtained
as a. pale-yellow soli& from the compound of Reference Example 42
(130 mg, 0.289 mm01), SN aqueous sodium hydroxide solution. (0.260and
ethanol (2.6 mil). 1H NMR (300 MHz, 3145.-.1.03 (3 H, t, 37,3 Hz),
1.17 (6 H, d, J gr.. 6.0 az), 2,16J' - 7.3 Hz.), 3,67 ;3 H, s),
4.60-4,77 (1 a, iv), 6"57 (1 a, s), 7.54 (2 H., d, J - 2,4 Hz), 7.69
(2 H, d, J8"4 Hz), 12.35 (1 0, br s), [0240) es Reference Example 44 



Production of methyl (23) -((4 -rnthoxyphenyi)aminojcent -2 - enoate
Ey a meth,(>d similar to that. in Reference Exam,hie 1, the . title
campoued (10,5 g, 67%) was obtained as a yellow oil from m. methyl 3
-oxeelerate (8.57 g, 65.6 mmol), 4 -methoxyenilihe (2.1:0cm, 66.6
mmol), p-tbluenesulfenic acid mono hydrate (633 mg, $.33 mmol),
cyclohexene (30 mil and toluene (30 m1). NMR (300 MHz: EMS -gg)
5:0,91 (3 a, t, J gg 76 Hz)2,22 (2     HyJ7.6 Hz), 3.17 (3 H, s),
3,75 (3 Hy s), 4,64 356,90-6,97 (2 H, m), 7,09-7,19 (2 H, n),
1102411 Reference Example 45 Productiou. of methyl
3-[(3-ethoxy-3-ozopropaney1)14- wethoxychenyi ) amino] pentancate
A mixture of the compound of Reference Exampae 44 (10.5 g, 44.('
ma,ca), 5% platinum-activated. carbon ;1.06 g.), acetic acid  (50
mi..) and ethanol ;50was stirred at roan: temperature under a
hydrogen atmosphere for 2 hrs. The insoluble material was rea.ved by
filtration., and the filtrate was corcehtrated .1.5 under reduced
pressure_ To the residue was added saturated agueeos sodium hydrogen
carbonate solution (100 mf,), and the mixture wes extracted. with.
ethyl acetate ;200 T1). The extract was washed with brine (100 ca.,),
and dried over anhydrous sodiu.m sulfate. The insolublu materiel was
removed by L5 filtration, and the filtrate was concentrated under
reduced pressure. To the residue were added THF (97nL and. ethyl
(chicroformyl) acetate (5.147 m), 46.3 mmel) , and the mixture was
stirred at room temperature for 4 hr. To the reaction mixture was
added saturated aqueous sodium hydrogen carbonate 24 solution (100
mi,) , and the mixture was extracted with ethyl. acetate (200 r13,
The extract. was washed with brine (100 and dried over anhydrous
sodium, sulfate. The insoluble material was removed by filtration,
the filtrate was concentrated under redsced pressure, and the residue
was 25 purified by sca gel colurns: chromatography (eluate,
hexaneacetate-99: 1-(50 :10) to give the title compound (4,22 g, 27%)
as a yellow cal. NW..9. (300 MHz, 0M130-d6) 3:0.93 (3 1J, t,= 7.3
13.c.)1_11 (3 



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 H,J = m), 6.96-7.06 (2 HI, m3, 7,07-7.22
(2 He m4, rrnA-n Reference Example 46 35 Production of ethyl
6-erothydrox( Rmethoxyphenyl) -.2-  oxo -1,2,5,6
-tetrahydropyridine=3 -carboxylate         ndxture of the compound.
of Reference Example 45. (4,22 g, 12,0 mmol.), 20% ethanol solution
(8.17 mI, 24.0 mmol) of sodium ethazide and ethanol. (42 mI) was
stirred at 60'C for 2 s hr. The react: ion mixture was concentrated
under reduced pressure, to the residue was added IN hydrochloric
anid. (100 mi), and the mixture was extracted with ethyl acetate (200
ML), The extract was washed with brdne (100 ri), and dried over
anhydrous sodium sulfate, The insoluble matenial was removed 113 by
filtration, the filtrate was concentrated under reduced pressure, and
the residue was purified by silica gel celumh.
chramategraphy(eluate,hexane:etnyi acetate -991 --).50:50)to give the
title compound(2.47 g,64%)as a yellow. oil. IH NMR(300 MRH(eCMS
-d6)5:0.76;3 H,t,J - 7.5 Hz),1_22(3 is t,-7.2Hz),1.47-1.66(2H,
m),2.52-2.62(1 H, dm),  



3,11-3.29(1H,m),3.703,80(4H, m),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
Example 47 Production of ethyl. 6 -ethy1=4 -hydroxy -1 -(4
-methoxyphenyl) -2 - oxn-le2 -dihydropyridine -3 -carboxylate
Hy a methnd slmi let to that in Reference Example 4, the title
compound (2,35 g, 96%) was obtained as a white powder from the
compound cf. Reference Example. 46 (2.47 ge 7,73 mmoi), .25 2,3
-dichloro -5,6 -dicyano-1,4-bezzoquinone (1.93 g, 5.51 mmol) and
teluehe (4.9 Ea). IH NY:H. (300 Maz, DI 50--c;5:0.90 (311. t, J - 7,4
Hz), 1.18 (3 IL t,- 7.1 Hz), 2.03 (2 H, q, J = 7.4 Hz), 3,79 (3 He
s),     4,07 (2:5, gie 7 - 7.1 az), 5.61 ;1 H, s), 6.94-7.02 (2 H,
m), as 7.02-7,10 (2 II, m), 12,24 (1 H, hr s). [02441 Reference
Exempde 48 Production of ethyl. 4 -chloro -6 -athyl -1 -(4
-methoxypheny ozo -1,2 -dihydropyridine -3 -carboxyiate By a methoci
similar to that in Reference Example 5, the  



title compound (2.01 g, 80%) was obtained as a yellow oil from the
compound of Eeference Example 47 (2,35 g, 7.41 mmoll, phosphorus
oxychloride (2.06 mh, 22.2 mmol) and NeCA (47 Mr.:), 1A. NMR (300
MHz, DMEO-ds) 6,0,98 (3 H, t, J7,4 Hz), 1,25 (3      7,1 Hz), 2,22 ;2
A, q, J7.4 Hz), 3,81 (3 H, s), a, J - 7,1 Hz), 6.43 (1 H, s),
6.99-7,15 ;2 H, m), 7,19-7,32 L02451 Reference Example 49 10
Production. of ethyl. 6 -ethyl -3 -hydroxy -5 -(4 -rethozypbenyll -1
- methyl -4 -oxo -4,5 -dihydfd -1AHpyrrolo[3,2 -idine -2 -
carbdsylate        Ey a method similar to that in Peference Esa po
25, the title compound. (2,02 g, 91%) was obtained as a beige
powder.. la from the compound of Peference Example 48 (2.01 Cl. 5,99
mama), ethyl saroosinate hydrochloride (1.84 g, 12.0 mq1o1),
txiethyiamine (10 mi,), ethanol (40 ita) and. 20% ethanol solution
(10 ni,) of. sodium etboxide, 1H AMP. (300 MEz, DMSO-dcl 5:1_01 (3 H.
t, j = 7.4 nt), a? A, t,= 7,1 Hz), 2,20 12 H. q, J - 7,4 Hz), 3.81 (3
H. s), 3,82 (3 H, s), 4.30 (2 H, q, J = 7.1 Hz), 6,47 (1 H, s), 6,97-
7.10 (2 n, np, 7.10-7.25 (2 H, m), 9,8B (1 E., (2246] Refercnce
Example 50  Production. of ethyl 6-ethyl -5 -(4 -mat:hoxypheayi) -1
-methyl -4 - oxo -3 -(2,2,2 -trifinoroethoxy) -4,5 -dihydro
-1H-pyrrolo[3,2 - ojpyridine -2 -carboxylate        By a method
similar to that in Reference Example 7, the title compound. (295 mg,
81%) was obtained as a beige powder. as from the compound of
Reference Example 49 (300 mg, 0,810 mmoli, cesium carbonate ($17 mg,
0.972 mmol), 2,2,2 -trifluoroethyl. trifluoromethehesdifonate (129
pi, 0,891 mmbl) and ORE (3.0 1H NMR. (300 MHz, EMS -O6) 6,1,03(1, t,
J - 7.4 Az), :1.29(3 35t, J - 7.1 Hz), 2.23 (2 H, q, J7.4 Hz),  3.87
(3s), 4.25 (2 H, q, J= 7.1 Hz), 4.82 (2 R, 9.2 Hz), 5.59 (1. H, s),
6.98-7.12 (2 A, a), 7,12-7.24 (2 102471 Reference Exempla 51 



5 Production. of 6 -etbyl -5 -(4 -methoxyphenyi) -1 -methyl -4 -oxo
-2 - (2,2,2 -trifluoroethoxy) -4,5 -dihydro -1H-pyrrolo13,2
-clpyridine - 2 -carboxylic acid        By a mettbd similar to that
in Reference Example 8, the title oompeund (171 mq, 63%) was obtained
as a yellow powder .10 from the compound of Peferenze Example 50
(2$0, 0.641 mmol), aN aqeeous sodium, hydroxide solutip.n (5.580 mE)
and ethanol (5.8 m1), LA NMR (300 MHz,E:1.03 (3 H, t, J= 7,4 Hz);
2,22 (2           = 7,4 Hz), 3.82 (3 R, s), 3.87 (3 An s), 4.91 (2 H,
q, J= 9.3 Hz), 6,57 ;1 (-1, a), 7.02-7,11 (2 H,7,13-7.22 ;2 H. ml,
12,70 (1 H, br s). [0248] Reference Example 52   Production of ethyl
2 -ethoxy -6 -ethyl -5 -(4 -methoxyphehy :25 methyl -4 -oxo -4,5
-dihydro -1H -pyrrelo[3,2 -c]pyridibe -2 - carboxylete        By a.
method similar to that in Peference Example 17, the title compound.
(163 mg, SO%) was obtained as a yellow powder from the com)ound. of
Reference Example 49 (305 mg, 0,810 25 potassium carbonate (224 mo,
1.62 pa501), diethyl sulfate ;138 h11,, 1,05 mmol.) and acetre (6,2
ML). NMR (302 MHz, DMAC-dc) 6:1,02H, t, J= 7.4 Hz), 1.23 (3 R, t,
J7.0 Hz), 1,31 (3 H, t,7,1. Hz), 2,21 (2 H, q: j 3.92 (.3 R, s),
3,84Hs), 4.1.5 (2 H, q, J7,0 sa Hz), 4,26 () H,J7.1 AM..), 6,52 (1 P,
s), 6.88-7.09 (2. KO, 7.10-7,22 (2 [0249] Reference Exanie 53
Productio of 3 -ethoxy -5 -ethyl -5 -(4 -hthoxyphenyi) -1 -methyl -
cze -4,5 -dihydro -1H -pyrrolo[3,2 -z]pyridine -2 -carboxylic acid
By a method similar to that. in Refereee Example 8, the title
oampoune (139 mg, 92%) was obtained as a pale-yellow powder. from the
compound of Reference Example 52 (163 mg, 0.409 mmol), 8N aqueous
sodium . aydtoxide solution (0,326 Mt) land! ethanol (3.3 ml.p" 



NMR (300 MHz, CMS() -C;6) 6:1,02 (3 H, t, j = 7,4 Hz), 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, s),
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 (I H., br s), J.5[02501 Reference Exapple 54 Production of
ethyl 6 -ethyl -5 -5.4 -methoxyphenyl) methylethoxy) -4 eoixo -4,5
-dihydre -1H -pyrrolo[3,2 -clpyridine-2 - carboxylate 15By a. method
similar to that in Reference Example 19, the title compound (141 mb,
42%) was obtained. as a yellow solid from the compound. of Reference
Exe.fl.ple 49 (300 mg, 0.1410 mmel), potassium carbonate (224 mg,
1_62 mmel), dlisupropyl sulfate 5.74 TEL, 1.05 rabol) and acetone
(6,0 ml). zoNMR (300 MHz, DMSC-d,:j 8;1,02 (3 0, t,e4 '(-3), 1.17 (6
H, t, J7.1 Hz), 2,21 (2 H, 3,82 (4 En a), 3,84s), 4.25 (2 H, q, J e
7,1 Hz.), 4.66-4,84 (1 H.6.51 (1 H, s. 6.99-7.09 (2 H., )TI,
7,11-7.20 P He 2'i[02511 Referehce Example 55 Production of 6 -ethyl
-5. 4 -methoxyphenyi) methylethexy) -4 -oxo -4,5 -dihydro -1H
-pyrrola[3,2 -c1pyridine -2 8. carboxylic acid        Ry a method
similar to that in Reference Example 8, the title compound (123 mg,
94%) was obtained as a. pale-yellow powder from the cemposnd of
Reference Ezemple 54 (141 mq, 0,342 mmel), 8N aquecps sodium
hydroxide solution (0.282 mi.;) and ethanol (2.3 mL)" 35 IR HER (300
MHz, 11MS(2)-d1d 6:1.02 (3 H, t,- 7,4 Hz), 1,17 (6  H, d, J6.0 Hs),
2.20(2 H, q, J= 7.4 Hz), 3.92  3.81(3 H, s), 4.53-4,31 (1 H, m), 6,50
(1. H, s), 6,93-7,09 (2 7,10-7.21. (2 H, a0, 12.29 (1 H, br a).
rr,,?it7ni 



.5 Reference Example 56 Production of methyl (8
)-3-[(3-fluotophehyl)aminm]pent-2- enoate By a methoc3. similar to
that in Reference Exarple 1, the title compound (5.00 9-, 45%) was
obtained as at colorless oil .10 from methyl 3 -oxomelerete (6.42 c
49.3 mar,1), 3 -fluoroaniline (5.45 g, 49.3. carol),
p-toluenesulfonic acid. moncbydzate (281 mq, 1.43 rmol), cycle:hexane
(23 rip and toluene (23 m110, NMR (300 MHz, DMED-d) 80.95 (3 H,J7,4
Hz), 2.41 (2 H,J7.4 Hz): 3,58 (3 H, eh 4,77 (1 H, s), 6.96-7.15 (3 H.
m), 7.84-7.45 (I H, m1, 10,27 (1 H. a), [02531 Reference Example S7
Production. of methyl 3 -[(3 -ethopy -3 -oxopropancyl) (3 -
fluorophenylpamino)pentanoate zaBy a. method sbmilar to that in
Reference Exampie 45, the title compound (4,4). g, 59%) was obtained
as a yellom oil from the compound cf Reference Example 56 (5.00 q,
22.4 mmol.), 5% platinum-activated carbon (1.00 g), acetic acid. (25
mL), ethanol (25 rI.), ethyl Cchicroformyl)acetate (5.17 ml., 40.9 25
mJaol) and Tlir (46 Tar4. In NMR (800 MHz, EMS -UCE,) 0:0.83H, t,
J7.4 Hz), 1.11 (3 H, t, J - 7,1 Hz), 1.36-1_52 (2 H, a), 2.41-2,43
(2. H, 3.08 (2 H, s), 3.60 (3 H, s), 3.97 (2 n, q, J - 7.1. Hz.),
4.70- 4,39 Ca. n, m1, 7.06-7.21. (2 Hy m.), 7.28-7,88 (1 H, m), 7,48-
7,60 (1 [02541 Reference Example 53 Production of ethyl 6 -ethyl -1
-(3 -fluczophen:c.c.sioxy -2 



oxo -1,2 -dihydropyridine -3 -carboxylate A mixture of the corpound
of Reference Example 57 (4.41 g,  13.0 mmol), 20% ethanol solution.
(8,B5 r.a" 26,0 m)1ual) of sodium ethozide and. ethanol (44 mi,i) was
stirred at (80'%:. for 2 hr. The reaction .mixture was cebentrated
under reduced pressure, to the residue was added iN hydrochloric acid
(100 4. mil), and the mixture was extracted with ethyl acetate (200
The extract was washed with brine (100 ma:), and dried over anhydroue
sodium sulfate, The insoluble material.was removed by filtration, the
filtrate was concentrate& under reduced. pressute, and the residue
was purified by silica gel column u; chromatography (eluate,
nexahe:et) a. acetate =95-:5To the toluene. solution. (56 mil of the
obtained yellow oil was added 2,3 -dichloro -5,6 -dicyanc-1,4
-benzoquinoe (2.28 g, 10,1 flEK:a), and the mixture was stirred wqth
heating under reflux for I hr., To the reaction mixture was added
water (100 15 and the mixture was extracted with ethyl acetate (200
mT,), The extract was waehed with brine (100 rta2), and dried over
anhydroue sodium sulfate. The ineolable material was removed by-
filtration, and the residue was purified by amino silica gel column
chromatography- (eluate, ethyl acetate:ethaubl=1,1) to give the title
compound. (2. Ii g, 53%) as a yellow oil, IH NMB (300 ME:el, DMSO-dC)
5'.0.93 (8 H, t, J - 7.4 Hz), 1,22 (3             7.0 Hz), 2.16 (2 H,
q, J v 7,4 Ha,), 4,22 (2 = 7.0 Hz), 6.00 (1 SA, s), 7.07-7.17 (1H.,
m), 7- ,237.41 m), 7.50-7.62 (1 14, e), 12.44 (1 [0255] Reference
Example 59 Production. of ethyl 4 -chloro -6 -ethyl ' -(3
-fludrophenyli -2 1,2 -drhydropynidine -3 -carboxylate        By a
method siedlar to that in Reference Example 5, the title compound
(1.71 q, 76%) was obtained as a yellow oil from the compound of
Reference Example 58 (2,11 g, 6.91 'meal), phosphorus oxychioride
(2.57 mi," 27.6 mmol) and Me(EN (4.2 ma.), IH )R (30O Mhz, DMS0-%16)
6:1,00 (3 H, t, J7,4 Hz), 1_25 Hy ty j7,12..22 = 7,4 1-1-3e 4,26 f2
He qe u = 7,1 Hz), 6,47 (1 H. s), 7.20-7.27 (1 H, m.), 7,32-7,45 (2
H.  



m)7,54-.7,66 (1 H, ml 10256) Reference Example 60   Production of
ethyl, 6-ethyl -5- (3-f1uorophenyl) -3-hydrox .3 methyl -4
-oxo-4,5-dihydro-1A-pyrrolo 3,2-c]yr.iciine -2- carboxylate Ey a
metho( simile' to that in Reference Example 25, the: title: compound
(1,75 a; 93%) wee obtained as a yellow. solid from the compound. of
Reference Example 59 (1171. g, 5,28 mmoi) lo ethyl. sarcosinate
Sydrech).oride (1.62 c 10,6 =1), triethylamine (8,6 nI) , ethanol.
(34 nd.,) and 20% ethanol solution (8.6 rip of sodium. ethexide . 1E1
NIRR ;3007 ONSO-d) 2.5.:;.1,03H, t.J7,4 Hz). 1,30 (3 H. t, I - 7.1
Ea), 2,20H, q, J - 7.4 Hz), 3,75 (3 ;.5 4.2.5 (2 A, q,= 7.1. Hz.),
6,45H, s), 7.08-7,17H, m) 77.31 (2 H. m)7.49-7.62 (1 H,8,65 (I II, br
s), incn) Reference Example 61 Production. of ethyl 6-ethyl.-fa
uctophenyl) -1 -methyl 20 $- ( 2,2,2 -triflunreethoxy )
-4,5-diSydro-1A-pyrrolp ; 3,2- c] pyridine -2-cerboxylat e Ey method
similar to that in Reference Example 7, the title compound ;240 mg,
8911 was obtained as a. yellow solid flan) the cempound of Reference
Example 60 (220 mg, 0,514 mmol ) z.s cesium. carbonate (240 mc. 0,737
mmol) 2,2,2-tri flue raethyl f luoromethanesul.fonate (97,40.. 675
mmelp and a,rf ;2,2 m314 1H NMR (300 MHz., DM50-410 5: 1,05H, t, J7.4
Hz) , 1,21 ;3 2.23 (2 H, q,= 7,4. H24 , 3.06 (3 A, a), 



4.26 (2 H. q, ,7,1. Hz), 4.82H,3 = 9,3 Hz), 6,53 (1 7,13-7,20I'nd,
7,50-7.57 m) , Refenim.cia Example 62 Pr odu ct A. on 0. 6-et hy1-5 -
(3- f 1 ucdn.)ch enyl)hv1 -'$cZ. 0   (2,2,2 -trifluoroethoxy) -4,5
-dihydro -1H -pyr -nt3,2- 2 -carbozylic acid        By a method
similar ts zhat in Reference Example Be the title compound (220 mg,
98%) was obtained as a yellow powder 5 from the compound of Reference
Exampde 61 (240 mg, 0.545 mmni), SA aqueous sodium hydroxide solution
(0.480 mt,12.) and ethanol (4,3 mh), IH NMR (300 MHz, DMSO-dd 5z1.0S
(3 H. t,= 7,3 Hz), 2,23 (2   H. qf1,3 az), 3.0B (3 H, s), 4.80 (2 H,
g, j = 9,1 Hz), io 6,61 (1 H, a), 7,12-7,20 (1 M, m), 7,25-7,40 (2 H.
m), 7.50- 7,66 (1 A, m), 12.75 (1 A, hr s), 102591 Reference Example
63   Production of ethyl 3 -ethoxy -6 -ernyl -5 -(3 -fluorophenyll -1
- 15 methyl -4 -nxn -4,5 -dihydro -IH -pyrrolo(,3,2 -cipyridine -2 -
carboxylate        (-19 a method similar to that in Reference Example
17, the title compound (223 mg, 94%) was obtained as a yellow solid
from the compound of Reference Ezample 60 (220 mg, 0,614 mmol), 20
potassium carbonate (170 mi, 1,23 mmol), diethyl sulfate (104 0,793
mmol) and acetone (4.4 mL), IN NMR (300 MHz, C.MSC-d$) 3:1,04 (3 a,
t, J - 7,4 Hz), :1.24(3 H, t, J 1,31 (3 H, t, J7,0 Hz), 2.21 (2 a, g,
J                                 4,15 (2 H, q, J - 7,0 Hz), 4,26 Cu
:J-' 7.0 Hz), 6,56 (1 a, s), 7,09-7,13 (1 H, m), 7.22-7,40 [02601 



Reference Example 64 Production of 3 -ethoxy -6 -ethyl -5 -(3
-fluorophenyi) -1 -methyl -4 - czo -4,5 -dihydro -1H -pyrrolo(3,2
-clpyridine -2 -carboxylic acid        By a method similar to that in
Reference Example 3, the title coppound (160 mg, 77%) was obtained as
a white powder from the compound of Reference Example 63 (223 mg-,
0,577 mmol), SN aqueous sodium hydroxide solution (0,446 flan and
ethanol  1N. NYE. ;300 MHz, DMS(D-cX0 6:1.04 ;3 H, t, J rrr 7.4
H1.21. (3 7,0 Nz), 2.21 (2 H,7- 7,4 E2), 3.66 (3 B., s), 4,15 ;2 H.
g,7.0 Hz), 6,54 (1 N, s),    7,21-7.39 1,2ral, 7.49-7,66 (1 E., m),
12,45 (1 H. br s), J N261] Reference Example 65 Production. of ethyl
6 -ethyl -5 -($ -fluorophenv14 -1 -methyl -3 -(1 - methylethozy) -4
-02o -4,5 -ditydro -1E-pyirnio[3,2 -cjpvridine -2 - carboxylate
By a. method similar to that in Reference Example 19, the title
compound (195 mg, 79%) was obtained as a. pale -yel.low solid from
thn compound of Reference Example 60(2.20 mq, 0.614 mnol), potassium.
carbonate C.1.70 mg, 1.23 mmoli, diisopmcpyi sulfate (132 uLu 0,798
mimed), acetone ;4.4 is 1H NMR (306 MHz, DMZ -dir) Ed.04H, 11. J -
7,4 Hz), 1.1E (6 H. d, J - 6,0 Hz), 1,31 (3 H, t, J7.1 Hz), 2.21 (2
H, q, 3.66H, s), 4.25 (2.q, J = 7,1 Hz), 4.65-A.84     P, m),
6.55H,7,07 -7,2n7/2-7,40 P H. mp, 7,49-7.66 (1 N., m), ,n [0262]
Eaferance Exampae 66 Production of 6 -ethyl -5 -(3 -flurochenv1) -1
-mnthyl -3 -(1 - mnthylethbxy) -4 -oxo -4,5 ndihydro-pyrrolo[3,2
-olpyridinn - carboxylic acid 2SEv a method similar to that in
Reference Example. B, the 



title campound (163 eq. 90%) was obtained as a white powder from the
..scrapound of Reference Example 65 (195 mhA 0.467 mmol), EN aqueous
sodiam hydroxide solution (0,390 InI) and ethanol (3.9 na.7. IH NMR
(300 MHz, p[9190-c[2) 5:1.04. (3 E, t,- 7.4 Hz), 1.17 ;6 H. d, 7 =
6.2 Hz), 2,21q,= 7.4 Ha), 3,663 H, s), 4,63-4.60 (1 E, =TO: 6.54 (1
H., s), 7.67-7.1.7H, m), 7.39 (29, m), 7.50-7,63 (1 H. m), 12,33 (1
H, hr s), [0263] ss Reference Example 67  Production of ethyl
4-hydroxy-6-methy1-2-0:20-2H-pyran-3- carboxylate To a solution of
diethyl malbnate (10,0 g, 62.43 mmol) in THE (50 ml,) was added
sodium hydride (oil about 60%; 2.50 g, 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 THE (15 ml.,) under
ice-cooling, and the mixture was stirred at Oct for 1 hr, and then at
room temperature for 3 days. The reaction mixture was acidified do
with 1 N hydrochloric acid (70 mi,) under ice-ceoling, 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 ni acetater-1:1) to give the
title. compound (1.79 Qf 29%) as a pale-yellow solid, 19 NMR (300
MHz, umso-d,) 6:1.27 (3 a, t, 37.1. Ex), 2.23 (3 H, s), 4,26 (2 a,
q,- 7,1 Hz), 6.20 (1 H, s), 12.80-13,40 (1 H, br). 20 r07641
Reference Example 68 Production of ethyl
4-chltero-6-methyl-2-ozb-20.-pyrene3- carboxylate A mixture of the
compound of Reference Example 67 .(1.65 q, 



25 8.33 mmol), N,N-diisoptopylerhylamine (1.08 gr9,33 mmol) and.
phosphorus cxychloride (6.20 g, 40,4. nmiol) was stirred at 110C fOr
1 hr, The reactich. mixture wee allowed to cool, ann cchnentrated
under reduced pressure. The residue was added to ice water, and the
precipitate was collected by filtration, ann WaShed with water, The
obtained solid was purified by silica gel columh. chromatography
(eluate, hexanerethyl acetete -ail) to give the title compound (1,20
g, 67%) as an orange solid,          IH NMR ;300 .1.111z, DMSO-d)
5:1,27 (3 H, t, 3 -7.1 He), 2.28 (3 s)J a, d, S - 0,9 ax), 4,30H, q,-
7,1 Ha), 6.64 (1 H, d, 0-  =. 0,9 Hz), [0265i Reference Example 69
Production of ethyl 4 -[;2 -ethozy -oxbethyll (methyl) amino] -6 -
methyl -2 -oxo -2H -pyran-3 -carboxylate       A. solution of the
compeund of Reference Example 68 (1.0 g, 4,62 mmol), ethyl
sarcosinate hydrochloride (0,85 g, 5,54 mmol) and triethylamine (1,03
q, 10.16 mm01) in TI-IF (20 mi) was stirred at room temperature for
16 hr. The reaction .2.0 mixture was diluteb with saturateb aqueous
sodium hydrogen carbonate, and extracted twice with etMyi acetate,.
The extracts were combined, washed with.:brine, dried Over magnesium
sulfate, and, concentrated under reduced pressure to give the title
compound. (1,34, g, 98%) as a derk red. oil, IH NMR (300 MHz, D8-13c
-d6) 5:1,20-1.25 (6 H, r.), 2.14 (3 H, s), 2.97 13 H, s), 4,07-4.19
(4 H, x0, 4.27 ;2 H, s), 6.17 (1 H, dr - 0,9 Hz), [02661 Reference
Example 70 20 Production of ethyl 3 -hydroxy -1,6 -dinethyl -4 -oxo
-1,4 dihydrepyreno[4,3 -bjpyrrole -2 -carboxylate To a solution of
the compound of Reference Example 69  (1,34 g, 4.51. mmol) in ethanol
(10 m11 was addedet.Manol solution (1.50 g, 4.51 momij of sodium
ethcxide, and the 25 mixture was stirred at. room temperature for. 30
min_ The reaction mixture was acidified with 1 N hydrochloric acid (5
diluted with water (15and stirred at rbom temperature for 30 :Tin,.
The precipitate was collected by filtretion, washed with water, and
dried under reduced pressure te give the title comhounn (0.91 o, 80%)
as a beibe powder, 



IH NMR (300 MHz, am80-d) 5:1,31 (3 H. t=7,1. Hz), 2,24 (3 H. (3 H,s),
4,30 (2 H, q,- 7.1. Oz), 6,70 (1 H, s), .36[02671  Reference Example
71. Production of ethyl 1,6 -dimathyl -4 -oxo -3 -(2/2,2 -
trifluoroethoxy) -1,4 -Oi1ydropyrano[4,3 -hipyrrole -2 -cerboxylate
By a method similar to that in Reference Example. 7, the 3 title
compound (933 mg, 83%) was obtained as a babe solid from the compound
of Reference Example 70 (850 mg, 3.38 1H RMR (300 MHz, EMPO-d.)
5:1,28 (3 H, t, J - 7,1 Hz), 2.27 ;3                  Hz.), 3.B1 (3
ale s), 4,26 (2 ale 4,82 (2 He a,J = 9.1 Fix), 6,82 (1. H, (1, J a
0.9 Hz). .-fri[02681 Reference Execs-31e 72 Production of ethyl 1,6
-dimethyl -5 -(4 -methylphenyl) -4 -DX0 -a - (2,2,2 -trifluoroethoxy)
-4,5 -dihydro -1AHpyrro1o[3e2 -cipyridine2 -carboxylate A suspension.
of the compound of Reference Example 71. mge 0.15 mmol) and.
p-toluidine (322 mg, 3.00 mmel) in acetic acid (1 mi.) wes heated
unaer microwave irradiatien at 180'e for 1 hr. The reaction mixture
was diluted. with 1 N hydrochloric acid. (10 ml,), and the
precipitate was collected by filtration. 20 Tha obtained solid was
purified by silica gel column chromatography (eluata, hexane :ethyl
acetate =2:1) to give the title compound (20 mg, 32%) as a pale-brown
solid, IH. NMR (300 MR;21, 0MSO-d) 6:1.29 (3 11, t, 3::: 7,1 Hz),
1.95 (3 2,38 (3 H, 5)e 3.84. (3 He s), 4.26 (2 H, El, J=7,1 He), 25
4.82(2 H, ge J = 9.3 Hz), 6.69 (1 Hy s), 7,13 (2 H, d, J - 8.1 Hz.),
7,32 (2 H, d, 5::: 8,1 Hz) [02691 Reference Example 73   Production
of 1,6 -dimethyl 'S -(4 -methylphenyi) -4 -cxo -3 -(2,2,2 - za
trifluoroathoxy) -4,5 -aihydro -1H -pyrrolo[3,2 -o]pyrialhe -2 -
carboxylic acid        By a mathud. similar to that in Reference
Example 8, the title compound (23 mg, 53%) was obtained. as a
pale-babe powder from the compound of Reference Example 72 ;45 mq,
0,11 



.3.5 mmoll.  IH NMR (300 MHz, DMSO-d6) 6:1.94 (3 H, s), 2.38 (3 H,
s), 3.83     H,4,80 (2 H, Qg J - 9.3 Hz), 6.66 (1 a, s), 7.12 (2 H,
d, J = 8,4 Hz), 7,31 (2 H, d, S -8.4 Hz), 12,60-12,80 (I H, hr). a
[02701 Reference Example 74 Production of methyl
(2Z)-3-[(4-fluorophenyi)amino]pent-2- encate A mixture of methyl 3
-oxcvalerate (10.0 q, 76"8 mmol), 4 - iv fluordanilide (7.36 ma.,
76,8 mmol), p-tolucnesulfbnic acid wonohydtate ( 73o mu, $,84 mmol),
cyclohexane (40 rai) and toluene (10 ni,) was stirred with heal:inq
under reflux for 15 hr, The mixture was concentrated under reduced
pressure, the insoluble material was removed by filtration, and the
filtrate .1.5 was concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (eluate, beware:
ethyl acetate-99:1-492:8) to give the title compound (11.4 g, E7%) as
a. yellow. oil, 1H MMR (300 MHz, DMSO-dd 6:0.92 (3 H, t, J = 7.5 Hz),
2.27 (2 H. q, Jr..7.4 Hz), 3,58 (3 H, a), 4.70 (1 H, s), 7,14-7,31 (4
H, m), 10.12 (1 a, s). (02711 Reference Example 75 Production of
methyl 3 -[(4 efincrcphen.y1)amindipentancate 25A mixture of the
compcnnd of Refanence Example 74 (11,2 q, 50,2 nmel), c.Y;;;
plati:mum-activated carbon (2,24 g), acetic acid (56 Rad and. ethanol
(56 ml) was stirred under. a hydrogen atmosphere at room temperature
for 7 hn, The insoluble material was nemuyed by filtration, and the
filtrate was no concentrated under reduced pressure. To the residue
waA added saturated aqueous sodium. hydrbgen carbonate solution (100
ITJ,), and the mixture was extracted wifb. ethyl acetate (200The
extract. was washed with brine (100 ,7(a,), and dried over anhydrous
sodium sulfate. The incoletje material WaS removeC to by filtration,
he filtrate was concentrated under redcced 



pressure, and the residue was putified by silica gel dolunm.
chromatography (elite, hexene:ethyl acetate -99:1 --- -i(93:7) to
give the title compound (7.71 g, 66%) as a pale-yellow oil. IH NMR.
(300 MHz, DMSO-d 60.57 (3 H. t, = 7.5 Hz), 1,40 s 1.59 (2 H, m), 2,43
(2 E., dd, J - 0.5, 2.7 Hz), 3.52-3.65 (4: E, m), 5.53 (1. H, (i,
j9.4 E2), 65,61 (2 H, m), 6.54-6.95 ;',J41'; Reference Example 76
Production of ethyl 6-ethyl -1 -(4 -fluorophemyl: -4 -hydroxy - oxo
-1,2 -dihydtopyridine -3 -carboxylate       A mixture of the compound
of Reference D..ample 75 (7.70 q, 34.2 mmol), ethyl
(chloreformyl)acetate (5.5051.3 mmolp and THT (77 al) was stirred at
room temperature for 12 hr. T0 Is the reaction mixture was added
saturated aqueous sodium hydrogen carbonate solution (100 mr.,), and
the mixture was extracted with ethyl acetate (200 al). The extract
was washed with. brine (100 mi,), and dried over anhydrous sodium
sulfate. The inaoluble material. was removed by filtration, and the
20 filtrate was concentrated under reduced pressure. To the residue
were added ethanol. (232 r.r.a,) and 20% ethanol solution. (17.5 lc,
51.3 mmbl) 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 IN hydrochloric acid (100 mi.),
and the mixture was extracted with ethyl acetath (200 m.1.). The
extract was washed with brine (100 mi), and dried over anhydrous
sodium sulfate. The insoluble material was removed by filtration, the
filtrate was concentrated under reduced pressun.:, and the residue
was 30 purifiad by silica gel coluam chromatography. (eluate,
hexane:ethyl acetate-98:2-470:30). To a toluene solution (210 ral4 of
the obtalhed yellow oil was added 2,3 -dichloro -5,6 - dicyanb -1,4
-benzoquinone (8.54: g, 37.5 mmol.), and the mixture was stirred with
heating under reflux: tor 1 hr, To the reaction mixture was added
water (100 m0), and the mixtnre was  extracted with ethyl acetata
(200 mR.)" The extract was washed. with brine (100 Ejif and dried
over anhydrous sodium sulfate_ The inseJlitae material was removed by
filtratiou, the filtrate was passed through amino silica gel (eluete,
ethyl. 5 scatste:athanoa=1:1), and the eluate was cenaentrated under
reduced pressure. The residue was purified by silica gel column
chromatography (eluate, hexane ethyl acetate=95z5 50:50) to give the
title compound (5,04 g, 4a%) as a yellow oil. is IN N1).1P. (300 MHz,
DM90-d6) 5:0.97 (3 H, t, 5- 5.4 Hz), 1.22(3 H, t, J7.1 Hz), 2"14 (2q,
J = 7,4 Hz), 4.22 (2 H, m), 12.43 (1 H., s), Reterence Example 77 .15
Production. of ethyl 4 -chloro eethv-- -(4 -fluerophenyi) -ox0 1,2
-dihydropyridine -carboxyjate A mixture of the compound of Reference
Example 76 (5.04 g, 



16,5 mmol), phosphorus cxychlemide (4,62 na" 49,5 mmal) and ar..(1)j
(100 mid was stirred. with heating under reflux for 20 The mixture.
was ccpcentrated under reduce& pressure, to the residue was added
ice-water, and tte precipitated solid was collected by filtration,
and washed with water and diisopropyi ether to give tbe title
compound. (4.36 g, 323) as a. yellow powder, 25 IH NiR (300 MHz, OMS0
-Ms) 5:0,19 (3 H, t, J7.4 Hz), 1,25 (3                  Hz), 2,20 (2
H, q, J = 7,4. Hz), 4.26 (2 H, q, J - 7,1 Hz), 6,46 (I H., s),
7.3-7.49(4m). (ux,ej Reference Example 78 ax Production of ethyl
6-ethyl-5-(4-flubrophenyl)-3-hydrchy-1-
mett3-'l-4-ex0-4,5-dihydro-l)-pyrxelo[3,2-c1pyridipe-2- carboxylate
A mixture of the compound. of Reference Example 77 (3,70 g, 11.4
mmol), ethyl sarcosinate hydrochlotide (3.51 q22,9 mmel),
ddisopropylethylamine (9.93 oa, 57.0 mmol) and. ethenol.  (37 mL) was
stirred with heating under reflux for 3 hr. After cooling, to the
react:: on mixture was added. 20% ethanol solution (15 pl,) of sodinm
ethoxide, and the mixture was stirred at room temperature for 1 hr.
The reaction mixture was 5 concentrated under reduced pressure, to
the residue was added water (50 mi.),,and the mixture was acidified
with 2N hydrochloric acid. The precipitate waa collected by
filtration, and we shed successiyely with water: and diisoprepyl
ether to give the title coppound. (3.92 g, 96%) as allow powder.. ifl
NMR (300 MHz, EM5O-c16) 6:1.02 (3 H. t, J7.4 Hz), 1.32 (3 7.1 Hz),
2.18 (2 H, q, j = 7.4 Hz), 3.91 (3 HI 5), 6.49 (1 H, s), 7.28-7.40
s), [0275-i ie Reference Example 79 Production of: ethyl 6 -ethyl -5
-(4 -fluorophenyl -a-oxo- 3 -(2,2,2 -ttifluoroethczy) -4,5 -Oihydro
-1H -pyrrole[3,2 - cipyridine -2 -carboxylate A mixture of the
corpound of Reference Example 78 (180 m , 



20 0.502 MMO1), cesium carbonate (196 mg, 0,602 rzol), 2,2,2 -
trifluoroethyl trifluorerthenesulfonate0.553 prolp and DM! (1,e 7.1")
was stirred at room temperatHare for 1 hr. To the mixture was added
water (7.0 pi), and the precipitate was collected. by filtration, and
washed successively with water 25 and diiscpropyl ether to give the
title compound (145 mg., 66%) as a yellow powder, IH MMR. (300 ERR?,
EMS0 -WO 6:1.02 ;3 H, t, J - 7,4 Hz), 1.29 (3 H. t, J = 7.1 Hz), 2.21
(2 H, q,- 7.4 Hz), 3.88 (3 4,26 (2 H, tu J - 7.1 Hz), 4,82 ;2 H,  s),
7.27-7,45 (4 H, m). [0276] Reference Exarpae 80   Production of 6
-ethyl -5 -(4 -fluorephenyl) -1 -methyl -4 -oxo -3 - (2,2,2
-trifluoroethexy) -4,5 -di.hydro -IH -pyrrelo[2,2 -cipyridine - 35 2
-carboxylic acid        A mixture of the compound of Referenge
Example 79 (145 mo, 0,329 mmol), 8N aqueous sodium hydroxide solution
(0.290 mL) and ethanol 12.9 mij was stirred at 50C for 1 hr, Thu
reaction mixture was concentrated uhner reduced. pressure, to s the
residue wns added. water 15.0and the mixture was acidified with 5N
hydrochloric acid, The precipitate was collected by filtration, and
washed with water to give the title compound (120 mg, 88%.) as a
pale-yellow solid, 1H 141'iR (300 Mhz, DMMO-b6) 6'.1.03 (3 H, tr J -
7,3 Hz), 2.21 (2             7.3 Hz), 3.37 (3 H. s), 4,80 (2 IA, q, J
- 9.3 Hz), 6.59 (I. H, s)7,29-7.41 (4 H, m), 12,74 ;1br s), Reference
Example 31 Production of. ethyl 5-ethyl -5 -(4 -fincrophenyl) -1
-metnyl -3 methylethozy)-dihydro -1H -pyrrolo[3,2 -clpyridine -2 -
carboxylate        To a solution of the compound of. Reference
Example 73 (200 mg, 0.558 gmol) in acetone (4.0 rd) wnre added
potassium carbonate (154 mg, 1.12 rmara) and diiscpropyi sulfate (120
pl", .24 0.726 mmol), and the mixture wae stirred with heeting under
reficx for 7 hr, The: reaction mizture was cool to O'C:" water
was added. thereto, and the miztAuni) was extracted with ethyl
acetate (50 mL). The extract was washed with brine ;20 ol,), and
dried over ar0nycirc)us sodium sulfate. The insoluble .25 material
was removed by filtration, the filtrate was concentrated under
reduced pressure, an& the residue was purified by silica gel column
chromatography (eluate, ethyl acetate(..ethano1=90:10 --I'.60:40) to
give the title compound (120 ri, 544:) as a pale-yellow solid. r 1H
NhIR (300 MHz, DMSc:-d6 1.. 03 3 H. t, J- 7,4 Hz), 1.17 (6 



H, d, j = 6.0 Hz), 1,31 ;3 H. t, J = 7.1 F.21, 2.19 (2 a, g, = 7,4
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 Eznmple 82
Production of 6-ethyl-5-(4-fluorophenyl)-1-methyl-3-(1-
rethylethoxy)-4-ore-4,5-dihydre-lH-pyrrolo[3,2-olpyTidine-2-
carboxylic acid A mixture of the compound of Reference Example 81
(120 mg, 5 0.300 mmol), 8N aqueous sodium hydroxide solution (0,240
FL) and ethanol (2,4 mL) was af-Irred at 40c(0 for 10 hr. The
reaction mixture was concentrated under reduced pressure, to the
residue was added water (5.0 ri), and the mixture was acidified with
5N hydrochloric acid. The precipitate was Jo collected by filtration,
and washed with water to give the title compound.(90.9 mg, 81%) as a
pale-yellow solid.   1H NMR(300 MHz,DMSO-d6) 5:1,02(3H,t,J =7.4Hx),
1,17 (6 H,d,J =6,0Hz),2.19 (2H, q,J = 7,4Hz),3.8513 H,s),  



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] Example I. Production. of
6-ethyl-N-II-(hydroxyacetyljpiperidin-4-y1]-1-
methy1-4-oxo-5-phenyl-3-(2,2,2-trifluoroethcxv)-4,5-ddhydro1H-pyrro1c
[3,2-c]pyrieine-2-carboxamide [0280]            A mixture of the
compound of Reference Enample 8 (200 mg, 2.5 0.635 mmoi),
2-(4-amlnoplperidin-l-y1)-2-oxoethanel hydrochloride (148 mg, 0:761
B-01), HOEt (171 mg, 1.,2.7 ma:m:1h  WSCID (243 mg, 1.27 mmol),
triethylamine (0.352 mL, 2,54 mmolp and DY,17 (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 with water and brine, dried over sodium sulfate, and
concentrated under reduced pressure.. The residue was purified by
amino silica gel chromatography (aliaaa.: ethyl acetate), and the
obtained solid was recrystallized from ethyl acetate to give the
title, compound (39.2 mg, 47%) as a white powder. 1016( NMR (300 MHz,
CMSO-d0 6:1.02. (3 H, t, J = 7,4 Hz.), l.271.50 (2 E, m), 1,81-1.96
(2 H, ra), 2.21 (2 H, q, J7,4 Hz.), 2,77-2.87 (1 H, IT), 3,02-3,17 (1
H, m), 3,64-3,75 (1 M., rp, 3.58 (3 H. s), 3.97-4.16 (3 H, in),
4.19-4.35 (1 H, m), 4.53 (1 H, t, J= 5,4 Hz), 5,04 (2 II, q J = 9.3
n2), 6.60 (1 H, s), .u.( 7.21-7.32 (2 E., m), 7,43-7,60 (4 H, m),
[0282] Example 2 Production of 5-(2,6-dificorophenyl)-6-ethyl-N-[1-
(hydroxvacetyl)piperidin-4-yi]-1-methyl-4-oxo-3-(2,2,2- u
trifluordethoxy)-4,5-dihydro-1H-pyrrolo[3,2-c]pyridine-2- carboxamide



[0283] OOH   0 Ma7 .19 ''. [0284] 25by a method similar to that in
Example 1, the title  compound (130 mg, 49%) was obtained as a. white
powder from the compound of Reference Example 16 (200 mg,mmol), 2-(4-
aminopipemidin-1-y14-2-oxoethanci hydrochloride (109 mg, 0,558
ramol), HOBt (96.7 mg, 0.698 mmol), WSCD (134 mg, 0.698 mmol), 5
triethviomine (0.193 niL, 1. 4Ozmnol) and DMF (4.0 mL), 1H NMR (300
MHz, EMSO-d6) 5:1.05 (3 H, t, J7.4 H2), I.22- 151 (2 H, m), 1.80-1.96
(2 H, H), 2.27 (2 H, q, 37.4 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.I7 (3 H, m),
4.19-4,H,4,53 (1 H, t, J - 5.5 H2), 5,01(2,,Ci= 9.3 132)6.73 (I H,
s), 7,32-7,44H, m),d, J -7.60-7,73- m). Examp 15 Prods of
3-ethoxy-6-ethy" 4-yli 1- thy1-4-oxo-5-phenyl-2-carboxamide 



1-(hydroxyacetyl)pipridinihydro-1H--pyrro1o[8,2-      compound. of
Reference Exorable 10
-oxcetitono.l. 25 0,406 pEOSt (60,5 -   mmoll, triethylamine;0.140
MI6,1.01 =A.)and(2.3 mi,) 1H NMR(300 MHz,CM,90-d5)6:1.01(3 H,t,J -
7.4 Hz),1.25(3  H,t,J = 7.0 132), 1,32-1.56(2R, m), 1.84-1.96(2E.,m),
2.19(2H, q, J7.4Hz),2.81-2,95(1 



H.,m.),3,05-3,19(1H, 5 m),3.59-3.74 (1H, m),3.91(3H. s),
3,97-444.(311,m),  4.18-4,28 (1H,m), 4.33(211,q,J -
7.0Hz),4.51(1H,t,J  5.4Hz), 6.54.(1 H,s),7.20-7.29
(2H,m),7.42-7.57(311,  m),7.68(1 H, d,J - 7.7 Hz).    



[0288] .20 Eaample 4  Production of
6-ethyl-M-[1-(hydroxyaretyl)piperidin-4-y1]-1-
methy1-3-thy1ethoxy)-4-ox0-5-phenyl-4,5-dihydro-18
pyrrolo[3,2-c]pyr4dine-2-oarboxamide [0289]  ,N ..... . - ---- N H Me
Et'N"  ;h2hol        By a. method similar to that ix', E,Xalnple 1.
the title compound (111 mq, 931.) wad obtained ae a white powder from
the compound of Reference Example 2095.(3 mg, 0,269 mmol), ;04
amihopiperidin -1 -yj.) -2 -ozbethenol hydrochloride (62.9 mg., 0.323
mmol), HO2t. (54.6 mg, 0.404 yy.unca), WSC.0 (77.4 mgs 0,404 mq-pd),
triethylamine (0,112 mL, 0i307 mmol) and F...)-MF (1.9 IH NMRMHz,
1:4MSO-O) 61.01.H, t, J - 7.4 RzL 1.21 ;6 6,2 Hz), 1,26-1,56 (2 H,
m), 1,34-1.97 (2 H, m), 275 2.19 (2 H, q, J - 7.4 Hz),  3,87-4,17 (3
H, 7), 5,3 Hz), 4,99 (IX, spt, (2 II, m), 7,.3a -7.58 (3 H,  [02911
Example 5 



Production of 6 -ethyl -5 -(4 -fluorophenyi) -N
(hydroxyacetyl)piparidin -4 -yl] -1 -methyl -4 -oxo -3 -(2,2,2 -
trifluoroethoxy) -4,5 -dihydro -1H -pyrrolo[3,2- zo carhozebade
[02921 0 Et   [0293]        Ey a method similar to that in Example 1,
the title compound (122 mg, 76%) was obtained as a. white powder from
the compotd of Reference Example 27 (120 mq, 0,291 mmol),
-yl) -2 -ozoethanol hydrochloride (68,0 mg, 0,349 mmol), HCBt (59.1
mo, 0,437 mmol), WBOD (83.7 me, 0,437 mmol), triethylamina (0.121
tPL, 0.873 mmol) and DMF (2,4 mL), xo 1H NMR (300 MHz, DMSO-d6)
6:1..03 ;3 8, t, J - 7.4 Hzp, 1.50 12 H. ra), 1,52-1_95H, m), 2,21 ;2
H"- 7.4 Hz), 2.75-2.89 (1 H, m), 3,02-3,15 (1 H, mj, 3,62-3.75 (1 Fl
m), H, 5), 3,95-4.13 (3m), 4.21-4.33 Ii:, J5.4 Hz), 5,04 (2 H, q,
J9,3 Hz.),6,60 (1 H, s),  -.30-7.39 (4 H, m), 7.49 (1 Al, d, 0294]
Example 6 Production of 3-ethoxy-6-ethy1-5-(4-f1uorepnenyl)-N-[1- 5
rnydroxyacetyl)piperidin-4-yli-1-meth71-4-oxo-4,5-dihydro-114-
pyrrolo13,2-o]pyridine-2-earbonamide 02951 0.PH 



, 05 e, \ """ Me By a method similar to that 15. Example 1, the title
compound (1:19 mq, 72%) was obtained as a white powder from the
oompounh of Reference Example 29 (119 mg, 0.332 mmol), aminopiperidin
-1 -y1) -2 -oxoethanol hydrochloride (77.6 mg, 0,398 mmol), Heat
(67,3 mg, o.499 mmo11, WSCD (95.5 mg, 0.498 mmol), txiethylaffine
(0.138 mL, 0.996 BgK51) and EMT (2.4 ml).    MAR (300 MHz,, amso -de)
6:1,02 (3 H. t, J = 7.4 Hz), 1,25 (3 Hy t, J - 7.1 At), 1_32-1,56 (2
H. m), 1,83-1.96 ;2itm), 2.20- 7.4 Hz), 2.90-2.95 (1 H, m), 3,03-3.19
m), 3,50-3.74 (1 H, ml, 3,91 (3 H. s), 3,97-4.15 (3 jj" 2c.,
4.17-4.29 (1 H, m), 4.33 12 H. q, J - 7,1 Hz), 4.51 (1 H. t, = 5.3
Hz), 6,55 (1 H, E.), 7.27-7.39 Ng H. WO, 7.58 (1 H, d, J [0297]
Example 7 Production of 6 -ethyl -5 -(4 -fluorophenyd)
(hydroxyadetyl) p ipe r i din-4- yi I -1-met hy1-3- (1 -met hyl et
hoxy) -A - cxo- 4,5- dahydro-1H-pyr rolo [ 3,2-c ] pyr i dine-2 -ca
rboxamide [02983  '    



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) Example 8 Product ion o N-
[1- (1).ydror/a cetyl) prd di n - 4 - yi ] - 1,6 d ime t h- (4
-methylpJ)pnyl ) -4 -oxo -3 ( 2,2,2 -t rifluoroethoxy) - 4,5 -di
hydro - 1 H-pyrrolo [3,2 -c] pyridine -2 -ca rboxamdde %J3011 h)
Example 8 Product ion o N- [1- (1).ydror/a cetyl) prd di n - 4 - yi ]
- 1,6 d ime t h- (4 -methylpJ)pnyl ) -4 -oxo -3 ( 2,2,2 -t
rifluoroethoxy) - 4,5 -di hydro - 1 H-pyrrolo [3,2 -c] pyridine -2
-ca rboxamdde %J3011 4 hloride (. 57.0 mp, n 0.293 mmol), Hoe t (49.5
me, 0.366 mnol), WBOD (70,2 mg, 0.366 mmol) , trithylamine (0,101 ma,
0,732 mmoi) and Dr4P (1. B. 



IH NMR (300 M.fi2s DMBO-d0 0:1_02 (3 H, t, J = 7.4 Hz), 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, m), 6,55 (1 H,
s),.27-7.38H, m), 7.65 (1 H., di7.9 146  0 OH Me N Mt) 'N' '0 , Nte
[0302]        By a method similar to that in Example 1, the title.
compound (12 me, 44%) was obtained as beige crystals from the 5
compound of Reference Example 73 (20 mg, 0.051 mmol), 11-1 NMR
(300MHz, CMO-ds) 6 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 (IH, t, J12.0 Hz), 3,69 (IH, d, J
- 10.2 Hz), 3.84, (3H, p), 4.00-4.20 (3H, m), 4.26 (1H, d, J - 12.0
Hz), 4,49 (1H, t, J - 5.4 Hz.), 5.05 io (2H, q,J - 9.2 Hz), 6.67 (1H,
s), 7.12 (2H, d, J rt. 8,1 Hz), 7.32d, J = 8.1. Hz), 7.44 (IH, d, J -
7.5 Hz).  [0303] Example 9 Production of
6-ethy1-N-[1-(hydroxyacetyl)piperidin-4-yil-1- 15
methyl-4-oxo-3-(2,2,2-trifluorcethoxv)-5-[4-
(trifluormethyl)phenvli-4,5-dihydro-1H-pyrrolo[3,2-
c]pyridine-2-carboxamide 



10304]  0, OH   [0305]        By a method similar to that in Example
1, the title compound (110 mg, 73%) was obtained as a white powder
from the compound of Reference Example 390.249ol) 2-(4-
amimopiperldin-l-y1)-2-oxoethano1 hydrochloride (58,2 mg, 0"299
ramol), HOBt (50.5 mg, ummol), WSCD (71,6 mg., mmol), triethylardne
(0,103zuL, 0,747 mmol) and DM,F (2.3 mi). NMR (300 MHz, DM6C-d.6)
51.03 (37.3 Hz), :L.22- L52 (2 H, m), 1,82-1.95 ;2 H, 111), 2,20J -
7.3 Hz), 2.75-2,91 (1 H, ma), 3,02-3H,(1 H., lz) 3.89 (3 H, s),
3,96-4.15 .74,21-4,34 (1 H, m), 4,53 H, t, J = 5.5 Hz), 5,02 2 H, q,
J = 9..2 Hz), 6,65 (1 H, 7.48-7,(3 H, mu), 7,916.3 Hz),
4-y1]-1-mettry1-4-oxo-5-[4-(trifluoromethvi)phen -]-4,5-
ditridto-lH-pvrrolo[vridine-2-cat =nide  0  



By a method simii.ar to that in Example 1, the title compound (94.8
mg,) was obtained as a. white powd the compound of Reference Example
41 (101 mg, 0.247 mmol), 2- (4-emdnopiperid1n-l-y1)-2-oxpethanol
hydrochloride ),mg, 0.297 mmol), HOBt. (50,1 mg, 0,371 mmol), WSCD
(71.0 mg, 0.371 tonal), triethylemine (0,102 mL, 0.741 mmol) and DMF
(2.0 ml.). NMR (300DMSO-dE)03 (3 H, t, J = 7.4 sliz), 1.25 10 H, t, J
= 7,1 Hz), 1.30-1,57 (2 E, m), 1.84-1.95 2.19 (2 H,J - 7,42.80-2.95
(1 i3.08-3,19 (1 H, 7:), 3.60-3,72 (1 H. m), 3,93 (3 A, s), 3.98-4.(3
H, mj, 4.16-4.28 (1. H, m), 4.332 H, q, J - 7.1 Hz.), 4,51 (1 H, t, J
5.4 Hz),7,54 (9 H, d, J - 8,3 Hz), 7.69(1 H, is d, J - 7.92 H, d,
J8.3 6 [D309] Example 11 Production of
6-ethyl-N-[1.-(hydrcxyac-tyl)piper. din-4-y11-1-
methy1-3-(1-metbylethoxy)-A-oxo-5-[4oromethyl)phecyl]- .
5-dihydro-IH-pyrrolo[3,2-0] pymidi n.rxamide [031  OH A  '  ------
Me I  Et'--The0 me 



1 [ CF3 103111        By a method similar to that in Example I. the
title compound (126 mq, 78%) was obtained as a white powder from the
coabbund of Eeference Exorable 43 (122 mg, 0.283 mrabl),
aminopiperidin -1 -y1) -2 -pzt)ethanol hydrochloride (57.5 mq, 0.347
mmol), HOSt c58,6 mg, 0.434 mmbil, WSCD (83,1 mN, 0,434 mmol),
triethylemine (0.120 ifa, 0.867 xgrad) and DME (2.4 miJ. 1H NMR ($00
N:a2, CMSC-d5:1.03 (3 H. tJ= 7.3 Hz), 1.21 (6 H, d, J 6.2 Hz),
1.27-1.56 H, m), 1.84-1.97 (2 H. raj, 2,1a- 7,3 Hz), 2.76-2,94 U. H,
ml, 3.02-8,19 T!), 8,61-3,75 71 H, m), ),34,4.00-4.19 U. H.,
4,20-4.34 (1 H. m), 4.51 (1 fi, t, J - 5,4 Hz), 4,87-5.04 (1 H, s),H,
d, J8.2 Hz.), 7.65 (I H, d, 8.2 H2), [03121 Example 12 Production of
6-ethyl -N-11 -(nydroxyacetyl)piperiddb -4-8 - (4 -methexyphebyl) -1
-methyl -4 -oxo -3 -(2,2,2 -triflucroethexy) - 4,5 -dihydro -1H
-pyrrolo[3,2 -cipyridine-2 -crboxamide [03131  0 OH ,','. \,/ .1/4,'?
',.. '1/4 ' 



.N:...( Me,.., ....  13y a method similar to that in. Example I. the
title. compound (1a6 g a2%) was obtained as a. white powder from the
S cempoune of Referencc. Example 51(171 mg,0.403 mmol),
aminoplperidin-l-y1)-2-oxoethanc1. hydrochloride(94.1 mg, 0,484
repl).HONt.(81"7 mg,(,605 TO. 0)WSCD(116 mg,0,605 mmol)
triethylamine(0.168 el,1.21 meol)and TiMP(3"4 NMR($00
MHz,DM(O-d6)6:1.02;3t,= 7,3 Hz), is 1.50(2H,mU, 1"80-1,36(2H, m),
2,23 (2H,  J - 7.3 Hz),  2,75-2.91. 



(1H.  3,01-3.17 (1H. m), 3,60-3:76 (1(-3, )  3,82(3H, s), 3.87
(3H,s), 3,95-4,16 (3N,m.), 4.20-,36(1   ml,4,53111*.t, -5.4Hz:),5,05
1 - 



6,57(In. ), 6"99-7.10;2N,md, 7,13-7.23(2 N,e).7,48(1 Is H.d, 7,6
[0315J Example 13 Productien of
3-ettpxy-6-Ethyl-N-(1-(hydroxyacetyl)piperidin- yl. )( 4 -me th
oxypbe ny 1 ) -net Cy1-4 oxoo -1
pycz(53.0[3,2-c]pyrieine-2-carboxami.ole 



By a. method similar to that. in Example 1, the title cpmpopnd (1.49
mg, 75%) was obtained as a white powder from the 5 compound of
Reference Example 53(139 mg,0,375 ma.01),
amihopiperidih-1-y1)-2-exoethano1 hydrochloride(67,7 mg, 0.450
mmpl)HORt(76,1. mg,0.563 mmel)WSCE)(105 mq,0,563
mm01),tmiethylamine(0,156 mi.,1.13 mmol)and DME(2,5 T:11() , IH.
NMP,(300 MEs,DM50-d6)6:1,02(3H.,t,J - 7,4Hz),1,25(3
H,-7,1Hz),1.30-1.56(2H,1,82-1.96()
L.V2,21(2H,q,.J=7"4Ho),2.a0-2.96(1H.,m),3.03-3,21(114"
3,91(3H.s), 3,97- 



4.17 (3 R, PO,4,17-4,29(1 H,    m),    4,51 (1 H. t, J-5,4Hz), 6,51
(1 H, s), 



5,93-7,09(, H,m), 15 7.10-7.20 (2 H.,ml,7,65(1N., d, J = 7,9 Hz).
[0318) Example 14 Productip. of 6-ethyl-N- [I-
(hydrexy.acetyl)piperidin-4-yll---  ( 4 -methoxyphenya.) -1-methy1
-3- ( 1-methyl etboxy) -4-exP-4,5- dihydto-12-pyrrolo (3,2-c1
p1'ridine-2 -carlioxamade [03191   - OMe Ey a methed simiihr to that
in Example 1, the, title compound (144 mg, 86%4 was obtained as a
white powder from. 



s compound of Reference Example 55 (123 mg, 0,320 mmel), 2 -(4 -
--y44 -2 -oxoethenol hydrochloride (74.7 mg,. U.34 mmol), HOBt (64.9
mg, 0.480 mmol), WSOO (32.0 mg, 0,480 mmol), triethylamine (0.133
ma,. 0,9(80 mmol) and DMZ (2,5 rta), 'H nmR (300 MHz, ONSO-d.;;)
61.02 (3 H. t, J - 7.4 Hz), 1.21 (6 N, d, J.; - 6.2 Hz), 1.25-1.56 (2
H, m), 1,84-1,97 (2 H5. m), 2.21. (2 6,J7.4 Hz), 2.77-2,90 (1 H, m),
3,02-3,19H, ml, 3.61-3,74 (I H, m), 3,81H, a), 3.92 (3 H, s), 4.17 (3
H. m), 4.21-4.34 (1 H. nO, 4.51. (I H, 4,92-5.07 ;1 6, mp, 6,51 (a.
6, s), 6.96-7.09 (2 7.23 (2 H, m), 7.64 (1 H, d, 3- 7,6 Hz), Example
15 Production of 6-ethy1-5-(3-fluorophany1)-N-[1-
(hydroxyacetyllpiperidin-4-y11-1-methy1-4-oxo-3-(2,2,2- ny
trifluompethpxy)-4,5-thhydro-IH-pyrrolop,2-c1pyridine-2- carboxamide
;03221   2N / 0 2  [0        By a method simiar to that in Example 1,
the title comocund (76.3 ma, 2was obtained as a white powder from the
compouhn of Reference Example 62 1220 mg, 0.534 mmol), 2-
minopiperic-2-exoethanol hydrochloride (125 mg, 0.641 mmol), HOBt
(108 rug, 0,801 mnoWSCDmg, 0.801 mmg1).ethvlamin (0.222 mL, 1,60
mmol) and DMF (4.4 ra,), -H NMR (300 MHz, DM8O-C6) 51,04 1.51 (2 H,
m), 



2,759.(1 H, m), 2.99-3,17 (1 3.88 (3 H., s), 3,96-4,4.20-4.35 (1
H,4.53 (1 H, t, J = 5,3 Hz), 5.03 (2 H, q, J =9.3 Hz)6,61s),
7,10-7.19 (1 H, mU 7.24-7,40m),m). [0324] Examplie 16 Production of
3-ethexy -6-e hy1-5-(3-finoropheny1)-,
(hvdroxyacetyi"ro-1Hpyrrolo[34dine-2-carboxamide [0325]    [03261 By
a. method similar to that in. Example 1, the title compound (183 mg,
91%) was obtained as a white powder from the t fempound of Reference
Example 64 (160 :mg, 0.414, mmo14, 2- (4- aminopiperidin -a
-y1372-oxoethano1 hydrochloride (96.7 mg, 0.497 mmol), HOEt (53,9 mg,
0.621 mmol), WSCD (119 mg., 0,621 mm01), triethylamine (0,172 fL,
1.24 malca ) and DMT (3,2 na, e 1-12 M'4..R (300 MHz, D5LSO-d) 6b1.04
(3 H, t, J - 7,4, Hz), 1.26 (3 H,t, 3..4 7,0 Hz), 1.30-1.59(22,m),
1,83-1,96(2 2.22 (2H, 



q, J = 7,4Hz),2.79-2.95(1. H,m),$.03-3.19(1H,
H,m),3.92(321,s),3.961-4.14(3H.fO,  4.18-4.29 (1H, f4.33 (2H.q"J -7.0
H 4,51(1 H., t, =5.5Hz), 6.56 (113,s), 7,09-7,17(1H, ml, 7.21-7.39 (2
H, 



15 uL7.50-7.62 (1 21, m4, 7.63 (1 2,J - 7,5 Hz). [03273 Example 17
Product ibh of 6-ethy1-5- (3-flubropheny1)-N-[1-
(hydloxyacetyl)pd.pE:"Lidin-A-yi]-1-methyl-3- (1-metbylethoxy)-4-
01Ce-4,5-dihydro-1H-pyrrole 3,2 -cj pyridine -2 -ca Ehoxamide 1,0326)
0 OH K 0 ---- '4tH  N-1 .7  Itr Me N '0 F [ 0 32 9        By a method
similar to that in Example 1, the title compound (127 mti, 57%.) was
obtained as Ha white powder from the compound of Reference Example 66
(163 Mg 0.438 lanai), 2-(4- aminopiperidin-l-y1)-2-oxoethanol
hydrochloride (102 mg, 0.526 mmol), HOBt (88.8 mg, 0.657 nm101),
WSCE) (126 mq, 0.657 mmca), triethylamine (0.182 mL, 1.31 mmol) and
DNF (3,3 nJ,), NMR (300 MHz, DMSO-d6) 5:1.04 (3 H, t, J - 7.4 Hz),
1,21 (6 10 H, d, J - 6.0 Hz), 1,26-1.56 (2 H, m), 1.84-1,97 (2 N, m),
2,21 (-2 H, q, J - 7.4 Hz), 2.77-2,89 (1 H, m), 3,03-3.19 (1 H, m),
3.60-3.75 (1. H, a), 3..93 (3 H, s), 3,97-4,16 (3 E, m), 4,20-4.35 (1
a, m), 4 .51(:LH, t, J - 6,5 Hz), 4.91-5,07 (I A., m), 6.56 (1 H, a),
15 7.51-7.62 (1 H, m), [0330] 



Example 18 Production of 6-ethyl-N- [1-
(hydroxyacetyl)piperidin-4-y1]-1- methy1-4-oxo-5-pheny1-3-
(2,2,2-trifinoroothoxy) -4,5-danydro- 20 1H-pyrrolo [3,2-o]
pyridine-2-carboxamide [0331]  'e,  V. ..... Me  (0332]        A
mixture of the compound. of Reference Example 8 (200 ITI'e 0,633
mmol), 2 -(4 -amlrezpiperidin -1 -y1) -2 -caoethanmi 5 hydrochloride
(148 mg, 0,761. mai): HOPt. (171. mg, 1.27 mmol), WSCD (243 mg., 1,27
mmel), trietnylamine (0,352 ricE, 2,54 mm01) and DMF (4,0 1,2) was
stirred at room tesaerature for 2 days, The reaction mixture waa
diluted with water, and eatracted twice. with ethyl acetate, The
extracts were combined; washed is with water and brine, dried over.
sodium sulfate, and concentrated under reduced pressure, The residue
was purified by amino silica gel chromatography (altazdle; ethyl
acetate), and the obtained solid was recryatallized from ethyl
acetate to give the tire compound (240 mg., 71%) as a white powder.
IH NMP. (300 MHz, DMSC-d0 5:1.62 (3 H, t, J7,4 Hz), 1,50 (2 H, ED,
1.81-1,86 (2. H, Pa)2,21 (2 H. g, J7,4 Hz), 2,77-2,87 (I H, m),
3,02-.3.17 (1 H, m), 3,64-3,75 (1 H. m), 3,88(3 H, s), 3,87-4,15 (3
H, m.),l94.35(1 H, m), 4,53 (I H. t, J - 5,4, Hz), 5.04(2 H. q, J ,s;
9,3 Hz), 6.60(1 H. s), ze 7,21-7,32 ;2 H, he), 7,43-7,66 (4, H,
[03331 Example 19 Production of 6-ethyl -18.-[1
-(hydroxyacetyl)piperddin -4 -ylel -1 - methyl -3 -(1 -methylethoay)
-4 -oxo -5-phenyl -4,5 -dihydreelH - 



25 pyrrolo[3,2 -c]pyridine -2 -caxboxamide  [03341  I. \ <.-> \i \
C)..? /H -- . ---- .Me    N<ci  03351 A mixture, of thEI: compound of
Reference Example 20 (95.3 a. mq, 0.269 mmpl.), 2 -(4
-aminppiperiPin.-1 -y1.) -oxoethanol hydrochloride (62,9 mg, 0,323
Rimca), HOE. (54.0 mg, 0,404 mmol), WSCD (77,4 mg, 0.404 mmol),
triethylamine (0,112 0,807 r<mol) and CMF (1.9 mE) was stirred at
room temperature for 5 hr. The, reaction. mixturp wee diluted with.
water, and extracted twice with etthyl acetate, The extracts were
combined, washpd with water and brine, dried over sodium. sulfate,and
concentrated under reduped pressure. The residhe was purified by-
amino silica gel chromatography. Celuate; hexane<ethyl acetate -10:90
-0:1.00), end the obtaithed soliC1 was 



le recrystallized from ethyl acetate to give the title compound ;111
mth, 83%) as a white powder. NMR ;300 MHz. OMSO-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 (2 n, q,- 7,4 Hz), 2,77-2.93 (1 H, m4, 3,03-3.19
(1 H. oo m%, 3.60-3,75 (1 H, r%, 3,92 (3 H, s), 3,97-4,17 (3 H. m),
4.21-4.34 (1 H, ml, 4.51 (I H, t, J - 5.3 Hz), 4.99 (1. H. apt. J =
6,2 Hz), 6.54 (1 H, s), 7,19-7,32 (2 FL m), 7,38-7,58 (3 H, m),
7.65(1 FL d, 3 [03363 o.t.: Example 20  Production. of
6-oth71-5-(4-fludroblienyl)-N-fl(hydrozyscatyl)piperidin-4-y1]-1-meth
yl-4-cd(d-3-(2,2,2- trilluoroethoxy)-4;
5-dihydro-TH-pyrrolo[3,2-draidine-2- carboxamide 5 [0337]   OH /
Prrlrr4 ---CF arN:0 r. (333]      A mixture of the compound of
Reference Em ample 30 (120 mg, 0,323 mmol), 2 -(4 -amdhopiporidin -1
-yl) -2 -oxdethandl IC' hydrochloride (63.0 mg., 0.349 mmol),
E.4,n(at (53,1 mg, 0.437 mmol), WSOD (33.7 mg, 0,437 mr1),
triethylamlne (0.121 0.0)3 mama) and 31N.3 (2,4was stirred at room
temperature for 4 hr. The reaction mixture was dilated with water,
and eztracted twice with. ethyl acetate- The extracts were combined,
.)5. washed with. water and brine, dried over sodiam sulfate, and
concentrated undor reduced pressure. The residue was purified hy
amino sca gel chromatography. (eluato; heraneethyl. acetate -1090 -
-0:100), and tbo obtained soli& was     recrystallized from ethyl
acetate td give the title compound nd (122 mg, 7(3%) as a white.
powder. V.(300 MEC, DMSC-dc)(3 H, t, J - 7,4 Hz), 1.22- 



1.30 (2 H. rEr), 1.02-1.9S 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; m), 3.62-3.75 (1H m), 3.33 (3 H.
a), 3,95-4,13 (3 H, ml. 4,21-4,33 (1 E, m), 4,S3 (1  5.45,04 (24, q,-
9,3 7,30-7,39 (4 H, m), 1,49 (1 El,  [0339] Ezample 21 5 Prodhctacn
of 3-ethoxy-6-athyl-5 4-finaropheny1)-N-  (hydr oxyanet yl )
piparidln-4-y11 -I-met hy1-4-dzP-4,5-dihydro-10H pyrrolo [3,2-c)
pyridine-2 - caxboxamide [03401    r.00411      A mixture of the
compound. of Referehbe Example 29 ;119 n F 0.332 mmol), 2-
(4-amincpipern-1-y1)-2-oxcethanol hydrechl cT ide 377.6 mg: 0,393 mmo
1 ) HOBt (57,3 mg. 0.493' mm01), WECID ;95,5 mg, 0,490 mmol),
trdethylamine (0,133 mE, 0.996 mmol) and CMF (2.4 mil was st:Lrred
at. rOC:::n temperature far 5 hr, The reaction mixture was diluted
with whter, and, ztracted twice with ethyl acetate, The extracts were
combined, washed with water and brihe, one over sodium sulfate, and
concentrated under re.dnced phessure. The residue was purified bN
amino sca gel chromatography' (eicate; hexane:ethyl
acetate-,10:90--(-01901, and the obtained solid was recrystallized
from ethyl acetate to give the title compound. (119 mg, 72%.e a white
powder,. 12 NMA (390 MHz, E10(50-dA) 6(1.02 (3t,= 7,4 Hz), 1.25 (3
H, t,= 7.1 Hz), 1.32-1,56 (2 H, m), 1.83-1,96 (2 H,r 2.(2 H. qj
J2,80-2.95 (1 H, m), 3.03-3,19 (1 H. m), 3.60H$.74(1 H, w), 3.91 (3
H. g), 3,97-4.15 (3 H. 



4"17-A,29 (1 1.-1, trs), 4.33 (2n. q, j7.1 Hz), 4,51 (1 H.J (I H, g),
7,27-7,39 (4 H, m), 7,68 (:LH. a. j r(12..1'fl Example 22 Production
of 6-ethy1-5-(4-flucrophenyl)-N-;1-
(hydroxyecetyl)pdperidih-4-y1]-1-methy1-3-(1-mothylethoxy)-4-
oxo-4,5-dihydro-1H-py1rolo[3,2-c]pyridiuo-2-oarboxamide 103431 c's ,
,ss ---            A mixture of the compound of Reference Example 62
(96,9 md, 0,2442 -(4 maminopiper.-idih -1 ayll -2 osahoethancl
hydrochloride (57,0 mg, 0,293 mand), POTht (49,5 mg, 0,366  WSCD
(70.2 mg, 0,366ot mml), r et ihylhmine (6,101 mi., 6,732. mgbjj and
DME (1,6 mre) wag etirrad at roar': temperature .*.ss for 5 ht. The
reactioh mixture wee dilute& with water, and extracthd twice with
athyl ecetate. The extracth were epmbihed, waghed with water and
brine, dried over sodiam snefata, and cbnoehtrated ender reduced
prageete, The reaidee was purified. by amihogel chromatography
Keirsta; heexane:.ethy1  acetate =109(.1:100), and the obtained
solid. was recrystallized from ethyl acetate to give the 01 tie
compound (105 mg, 84%) as a white powder. 1H NMR (300 MHz, DMSO-d6)
8d.02 (3 H, t, J = 7.4 Hz.), 1.21 



5 itJ5.2 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, s),
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 H, d, Jai Hz),  [0345] Ezample 23
Production of 6 -ethyl -5 -(4 -fluhrophenyi) methylethcxy) -A -oxo -N
-(2 -(pyrrolidin -1 -yl)ethyl) - 5 ddhydro- Is 1E -pyrrolo[3,2
-cipyricline -2 -carboxamide [03461 p    FtC [034' To a 0.199, -DME
solution. (500 pL, 96 Rmo).) of 2 - rs n0olidinlayllethanardne was
added a 0.16M -EMF solution. (500 pL, SO umol) of the compound of
Reference Example 31, and a. DMF solutign (500pI) of HOBtand. WSCD
(120 umol) was added tnhreto. The reaction ciature was stirred
overnight     at room temperature. The mixture was extracted with
ethyl mi. acetate (3 Ha4 and 2% agheons sodium hydrogen carbonate
solpticp (2 mR.), and thh organic layer was collected upper 



layhr Phase Septuho (manufactured by Wako Lore Chemical industries,
Ltd.), The ethyl acetate was evaporated by blowing     nitrogen, the
residue was dissolved in CM9Cacetonitri1e (1(4) ma (1000pII, and the
solution was purified by preparative HPLE   (coethnitrile-1.0 mM
ammonium canionete-centaining water) to give the title bompoonth
yield 22)5mg iCeMS analyeia? cority 9)% t MS(ESI+)? 46;.3(M4FP,
03410] Example 24-Exemple 50 By a method eiralar to that in Example
23, the compoonda ahewn           in Table 1 were obtained from the
compound of Reference it Example 31 anb the correhennbing amine.
yielA (mg) purity. (%) MS (ESI+)  



[0352 I: Ex , ?.73. 4 a riaCtlare \)- CtCts, ; MC N\3;3'  z 0 N",-;
;,1.. -c-8 



ou.rit.v ) 1,0 (;) MS 47:3,2 4813,2 4:  18,6   -          .\ " 0 



42  5 100 540,2  N.     .4.1Z      6 I 0 0 4572 



I'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-dihydro-IH-   [0357]        To a 0.19M- DHE solution
(500.J.L, 96 p.mol ) of pyr i din-3- amine was, added. a 0,16M-.CMH
solution. (500.it.$0 prnolI of the  codpound of Reference Example 31,
and a ar solution (500u1") of DATU (160 hmol) and DIPEA (160. hmol)
wss added thereto. The reaction. mixture was stirred overnight at
70'D. The mixture W8 extracted with ethyl. acetate (3 m12) and 2%
aqueous sodium 5 'hydrogen carbonate solution (2and the organic layer
was 



collected hy upper layer Phase Septute tenEinufactured by. Wako Pura
Chemical indutries, Ltd.). Etdyi acetate was evaporated by haowing
nitrogen, the residue was dissolved. DMSOzacetonitrile(1:4)(1000uL),
and. the' solution was purified is hy preparative HPLC
(agetoritrileammonium carbonate-. containing water) to give the title
compound, yield: 7.2mg LC -M2 analysis: purity 100%
MS(EST-1-):443.2(M4E) is [03581 Example 52-Example 55       By at
method similar to that in Example 51, the coil:pounds showp. in.
Table 2 were obtained from the compound of Reference Example 31 and
the corresponding amine.  (02591 Table 2 Ex. No,  yield purity , )ye,
MS (ESL+)    



446,2  ' I ----f ,131 0M,    [03601 5 Formulation Ezempin 1
medicament containing tha compound of the :esent: invgntinn as an
abflvg ingredient can bn produced, fnr "ixampde, baaeg on the
following compnsItion. I,capsule  (I) the compound obtained in
Example I 40 mq (2) lactose 70 mq ;3) 



crystalling cellulose 9 mo (4) magngsiam.tea rote I mg  I capsule120
mg         (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 capsule. 9 [03611 2. tablet (I) the compound obtained in
Example 140 mq (;.).: lactose58 mg (3) Ddrnstarch.18 mg. m (4)
crystalli.ne cellgiose3,5 mq (5) magnesium stearate0.5 mg 1 tablet120
mc          (I), (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 Is
mixture is compression formed to give a tablet.: 0362] Formplation
Example 2 The compoung obtain adExample 1. (50 mn) is dissolved in
the Japanese Pharmacopoeia distilled water for injection (50 ml l,
and the Japanese Thedistilled water for injection is added to 100
317.a, The solution is filtered under sterile conditions, and 1 ml of
the solution is filled in an injection vial under sterile conditions,
and freeze -drind and sealed, 25 ;03631 



Genetic operation. methods described in Experimental Examples below
are based. on the methods described in a bock. (Maniatis et al.,
Molecular Cloning, Cold Spring Harbor Laboratory. 1989), and the
appended protocel of the reagent, 03641 Experimental Example I I.
Copotruction of Gil reporter plasmi               reporter plasmid
was constructed by inserting S x Gli -binding site and chicken
8-crystalline promoter into the 35. upstream. of luce of pG1,3
(Promega).         6-Cry5talline promoter was cloned. bv POR.
metla.od usiwo, as a primer set, synthetic. ONAs Se
-a?::....AGATOTGC.CAGC.CCAGGCIOCGGCGC -:Y (SE(:). ID NO:: 1) 5'
-CCCAAGOTTOIGC.C.C.GCACAGOCCTGCTO -3' (SEIC). ID NO. 2) a prepared in
reference to the base :sequence described. in GenGank acpessipn No.;
X021.87, and chicken genome DNA     -_:.,1t.DIrsech) as. a template..
POR reaction was performed using Pfu Turbo (Stratagenep and following
the attached protocol. The obtained 10F.i bp fragment was digested
with restriction enzymes ..)o Bglii and NindiII, and inserted into
SgIII-KindIII site of pG1,3 to give plesmdd pGL.7.318 -cry promoter.
As 8 x Gli -binding site, a. sequence containing. eight 9-bp Gil
bound consensus sequences (GACCACCCA) described in ?bon et
Biol., Chem,: vol. 273, pages 34963501 (1998) was 7.5 prepare& from
synthetic DNA_ That is, two synthetic DNAs,
GGGGTACCGACCACCCAGACCZ'CCCAGACCACCCAGACCICEICAGACCACCCAGACCACC.CA
GACCACCOAGAT.C1).J)DaARGAGCITC-3J (SF:,(,),. ID NO: 3)
GAAGATOTTGGCTGGTGIGGGTGGICTGGCTGGTOTCGGTGGTCTGGGIGGIC.TGGC.TGTO
TC.GGIGGIC!'2GGGTGCTCGCTACCOC -3'NO: 4) were heat treated at 95DC for
2 minntes, and incubated at for 1 hr for annealing to give a double
stranded. DNA of the above-mentioned two synthetic DNAs. The obtained
double rii stranded DNA was di nested. with restriction enzymes Bglii
and Kpni, and. the obtained DNA. fragment was inserted into Galli -
Kpni site of 1r-GL3/E,-cry promoter to construct plasmid 17G1_3/3-
ory promoter, 8 x Gli binding. site, i.e., Gli reporter plasm*d. au
2. Construction of plasmid for expression of mouse Sob--N end
fragment As a material for construction of piasmid. for Shh-N end
fragment expression, mc.aise 5th cDNA was cloned at -firnt. 



The mouse Shb caNA was cloned by Nested PCP. method usino .-..3.5
mouse 11-day fetus cDNA. (Ciontech) as a template. The primer
sequence was prepared in reference to the base seTmence described. in
GenEank accession No,i7 NM 009170 As the ptimer set for 15.i- PCP, 5'
-CTSG-GaGGGEATCGGAGACA -3' (SEQ ID NO: 5)
5'-----::AS:ACTTT0CaATCAE1-TTOTTA11 -3' (SS() ID NO: 6) were used,
and as the primer set for 2.1'-3' SCR, 51
-GCCGTACCATGOTGOTOCTGCTGGCCA.-3'ID NC:
rf.','TCTACATCAGCTGGACTTGACCGCCA.---.3j (SSQ ID \:'.. 8) were used.
PCR reaction was performed using Pfu Turb h? (Stra..tene) and
following the attached. protocol. The. resulting PCP. product. was
cloned. by pcDNA3"1 (4-) (Irmti.t.rogen), and the inserted bA.E.e
seqpence was confirmed.        Using the mouse Shh cDNA sequence
obtained as mentioned above.template, a partial cDNA sequence wherein
stop codon (T(:A) was added to 3' -termnel of cDNA. sequenbe encbding
ist to 192th. aminb acid. sequence of. mbuse Shh was obtained by PCR
method- As the primer set, 5' -ATGOTSCTGOTGETGCCOAS -3' (SEQ ID NO:
9) S'eTTAGCCGCOGGATTTMCCCS-3' CSE.O.. ID ND: 1.0) .20 were used.
PCR reection was performed ueing 5-fu Turbo (54,-,imatagene) and
following the attached protocol, The otteineb OCR poduct wes cloned
by pcDNA3,I () (invitrogen), and the inserted base. sequenbe was
confirmed.        In the manner mentioned above, a piasmid. for
7.0U.Se Shh end fraqmemt empression, pcDNA3.1/m6hh-N, was
constructed, [03661 3, Production bf recombinant type mouse Shh enb
frepment.        HER293 cells were qrbwn in D -MEM medium
(Invitrocen) conteJnling TO% fetal bovine serum in a 10 cm dish. and
peDNA3.1/mEnh-N was introduced into the cells using FuSEE6 (Roche
Applied Science), Thereafter, the HEa293 cells. were cultured. in a
carbon dioaide gas incubator at 37cC for 24 hours, and the medium was
exchanged. with. D -MEM medium rEavitrogen) ar. containing 2% fetal
bovine seram. After culturing for 45? hr, a  culture supernatant.
containinc1. recombinant type moume Shh-R end fragment was obtained
by. filtration using a filter (0.22 WYI)- [03871 ..'(.: 4.
introduction of plasmid. for Gli -1 expression and repcter plasmid
into RIR3173 cells and peductlon of expressing cells 



Using D-MEM (invitrogenj containing' 1.0% fetal bovine serum,
expession plesmid pcDNA3.1 and. Gli reporter. plasmid
((a8..C.(...3/'8-ccy pordter, 8 x Gli binding site) produced by the
u( method of Exparirabtal Example I were introduced. into RIR.-3T3
cells grown in a. 10 :...m. dish by the use of FuGENE6 (Roche Applied
Science).. .        Alter culture for 24 hr, the cells we re
recovered, suspended in D -MEM medium containing 10%. fetal bovine
serum 113 and supplemented with. Geneticin (Life Technologiee
Oriental, inc.) to a. final concentration of 500 ::.g7in1.-J.,
diluted to 10$ cedis/ri, plated on a oc. ell. plate, and cultured in
a carbon dioxide as incubator at 37'0 to give Geneticn resistant
transformed. cell line.        The obtained transfbrre:d cell line
was cultured in a 98 well. plate, rduse Shh-N en& fragment (-5btained
in Expardractal Exempla           V. wee added, and NIE-3T3/Gli
reporter cell, which is a cell line capable of induction of
luciferaso expression, was selected. 251.03(i.(311 5. Evdluation of
compound        NTH -3T3/Cla. repbrter cells cultured in. D-ME1.
(..ilivirogen) containin 10% fetal bovine serum were plated in a 96
well white plate at lir..-.U-...)4 cells/well- and cultured.
overnight in. a r: carbon dioxide gas incubator at 37'C. The medium
was rerdved, a compound (50 411...) and culture supernatant of mouse.
Shh-N end franmont-exbressind RFK293 (D-MFM medium containing 2%
fetaj. bovine. serum, 50 :,..ii) were added, and the delis were
cultured for 40 hr in a carbon diciide gas incubator at 37%'..,
F.(tright- ..3..s. Gio (1(2.27(7.....merF.:, 50 :Li) was added, and
the mixture was stirred,  after which lucdferase activity wa.s
measuxed by EnVision (PerkXnElmer). The inhiPitipn rate was
calculated based on the luciferase activity of the conttol without
addition of the compound as 100. The results are shown in Table 3
'below, 5 [0369I Table 3 [03701 is Experimental Txample 2 In vivo
aryti-q:upor test        According to the description in Sasaki, F-
at al,, (2006) Cancer Rao. 66c 4215-4222, an antitumor effect of a
naampsund was evaluated using a mouse mechil.loblastoma allogeneic
transplantation modol. To be precise: Patched 1 geno mptant mouse
(Ilfsaage came Ptchitmips/, was purchased from The Jackson Labsratpry
and p53 gone mutant mouse (lineage name 2531)4-- N. Nomenclatuxe
B6,129-Trpri3tm/Eird4) was purchased from Taconic, and a mouse of
PalcIed phenttypeprepated by mating, The tiimor tissue of
medulloblestoma spontaneously occurred in the cerebedium of 7 - to 9
-whek -old Patched. -14../-), p53(-/-) mouse was taken and.
suboutanedoely transplanted into a. nuee mouse (lineage name 



C2nN.Cg-Foxn1<Pu/Cr1Cr1j), zAn anti-tumor test was petformed oeing a
tumot passaged by subcotanedoe trensplantetion, A. thmor 738s. was
isolated by a40 m cell strainer (BD Biosciences, Cat. NO. 352340), a
tumor suspensioh was prepared with Leibovitz's 1-15 medium (GIBCO,
Cat, NO. 11415-114) in a 2-fold amount: relative.. to the 1() teelor
mass weight, mixed with the same amount of metrigel (ED Biosciences,
Cat. NO 355237), and subcutaheouely transplanten to a mouse at 100 :;
.ia per transplantation site, The tumor diameter after
transplantation was measured and, when the tch((:_in size reached 150
- 250 mm3, the anti -tur(t test was J.s started. us*ng 3 mice per
group.        The test compound was prepared to achieve a dose of 1
mg/kg. with a 0,5 % methylceliniose (Shin -19.tso Chemical Co., Ltd_,
Cat. No. SM-100) suspension, and erally administered twice a day.
for. 2 wee.k.s.. The tumor size was calculate& based .2.-(.) on the
longer diameter and shorter. diameter of the tumor measured with an
eleotrch vernier caliper, After the start of the test, the tumor size
was measured every 2 or 3 days and the growth rate of the tnmor size
was calculated- The growth rete of the tumor size by each test
compound at the end of tha 25 test is shown in tabs following Table
4.        fhe tumor growth rate and the results of a significant
difference test by the administration of each test coffpound are
shown in the Taede. The growth rate of the tumor size TIC) was
calculated according to: :JO gxowth rate (T/C) - ((tumor size of
compound admindstratien 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)-(turor size of control group at.. the )tart. of
administretion))X100, 35.[0371]  Table 4 From the above-mentioned
results, the compounb of the s present invention was shown to have a
superior amo inhibitory action. Industrial Applicability 103731 Since
the compound of the present: invention shows a. 1:4 superior &no
inhibitory action, a clinically useful agent. for the prophylaxis or
treatment of diseases related to Smb (e.g., cancer etc.) can be
provided- In additioP, since the compound of the present invention is
also superior in the efficacy expression, pharmacokinetics,
solubility, interaction with 



Is other pharmaceutical products, safety and stability, it is useful
as a medgoant. [0374] This application is based on patent app.
lcation Nos,     2009-195770 and 2010-015644 filed 4p Japan, the
contents of 2:0 which are encompassed in full herein,  '....t&h...ta.
1, A compound represented by the formula  iCn m= RCS wherin ka;.\ ,
a. sulfur atom or an oxypen atom; nn 6. a hydrogen atom or aalkyl
group;         a. carbamoyi gtoap optlonally having substituentsj;
;mahydroxy group optionally having a substituent; ik''5 is a cyclic
group optionally haygng suhstitaent(s); R'isaC-1.alkyl group
optionally having substituent(s); Rci is a hydrogen atam, a halogen
atom. or a. (11...,; alkyl groac cr a salt thereof, n3 2, The
compound or salt of claim 1, wherein is NRclE:ir1 ST is a hydrogen
atom or aalkyl group; Rc2 is a carbamoyl greop optionally haYing I or
2 substituents selected from M4) a C,".a alkyl group optionall haygng
substitoent(s), 26 (2) a. C2....6 alkynyl. group ...5ptgonally naygng
substitaent(s), a C-3.,8 cycloalkyl groap optionally having
sanstitnent(s), 



aryl group optionally baying sabstgtuents), and  (5) a heterocyclic
croup optionally having sabstituent(s), rA'23 is an optionally
halogenatedalkoxy group; :5355             atyl. gKoup optionally
having substituent(s), or (2: a 11e;1-....4:1povplic group optionally
having substltuemAs); Rcs is a goA4); and  Rci is a hydrogen atom.
The compound or salt of claim. 2, wherein X is NP,c1 wherein A is
methyl. 46-Ethy1-5-(4-fluorocI:enyl)-N-11-(hydroxyaretyl)pdperidin-4-
y1]-1-methyl-4-oxo-3-(2,2,2-trifluoroathozy)-4,5-dihydro-allpyrrolo[3
:2-cipyridihe-2-carboxamida or a qalt thereof. Yu 5.
6-Ethy1-5-(4-fluoraehenyl)-N-[1-thydroxyacetylipiperidinT4- y-11
lemethyl-3-(1-mathylet1-:oxy)-4-pxo-4,5-dihydro-1Hpyrrolo[3,2-c]pyrid
ine-2-carboxamide or a. salt Thereof. 6,
3-Ethoxy-6-ethyl-5-(4-fluoropheny1)-N-[1- 15
(hydroxyacetyl)p4)eridin-4-y1]-1-methy1-4-oxo-A,5-dihydroelHpyrrolo[3
,2-c]cyridine-2-carbozamide or a. salt thereof, 7. A orodrug of the
..- '-C'or salt. of anyclaims 1 to 6. so 8. A medicament comprising
the compound or salt of any of claims I to 6 or a prodrug. thereof,
9. The medicament of claim 8, which is an Sma inhibitor. 1, The
medicament of claim 8" which -is an agent for the prophylaxis or
treatment of cancer,  11, A method for the mreflylaxis or treatment.
of rancer in a mammad, which compmdsea administering an effect.ima
amount of 5o the compound or salt of any of claims 1. to 6 or a
prodrug theresf to the mmcdatl,   12, Use of the compoend or salt of
any of claims 1 to 8 or a. cm-ochha,-,J thereof for the production of
an agent for tha st mrophylazis or treatment of cancer,  SEQUENCE
LISTING <110> Takeda Pharmaceutical Company Limited <120> Fused
heterocyclic derivative and use thereof <130> 091594 



<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) primer <400> 1 gaagetotgc cagoccaggc tceggggc
<210> 2 <2/1> 29 <212> DNA <213> Artificial Sequence <220> <223>
primer <400> 2 cocaagettc tgoccgcaoa goactgac <210> 3 <211> 88 <212>
DNA <213> Artificial Sequence <220> 



<223> primer <400> 3 ggggtaccaz ccacccagac oacccagecc acceagacca
cceagaccac ocegacoacc on:au:ace egaccaccce agetcttc <210> A <211> 88
<212> DNA <213> Artificiai Sequence <220> <223> primer <400> 4
gaagetettg ggtggtetgg gtggtagge tggtotaggt gectgutg gtictgagt8g
teiggeggti ctgggtggic ggtacccc <210> 5 <211> 20 <2i2> DNA <213>
Artificial Sequence <220> <223> primer <400> 5 ctgggtgggg atoggagaca
<210> 6 <211> 24 <212> DNA <213> Artific 1 Sequence <220> <223>
primer  



<400> 6 gogotttocc atouttcot tett24 <210> 7 <211> 27 <212> DNA <213>
Artificial Sequanca <220> <223> primer <400> 7 aggeacoat gctgetgotg
ctggcca27 <210> 8 <211> 28 <212> DNA <213> Artificial Sequence <220>
<223> primer <400> 8 gctotegatc agotggectt gaccgoca28 <210> 9 <211>
20 <212> DNA <213> Artificial Sequence <220> <223> prImer <400> 9
atgctgctgo tactggccag20 



<210> 10 <211>20 <212> DNA <2135 Artificial Sequence <220> <223>
primer <4005 10 tcegccgcog gatttggccg20   
















