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SOLICITUD DE:
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B Capitulo 1) L1 Capitulo I.
Nombre: TAKEDA PHARMACEUTICAL
COMPANY LIMITED
SOLICITANTE g&ﬁfj‘ J:"pgf:fm‘da y existents bajo las IDENTIFICACION
7) c.C. O NIT ]
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Osaka 5410045, Cual
Japdn Nimero
Domicillo: Osaka 5410045,
Japén
@ Nombre: EMILIO FERRERQO IDENTIFICACION
_'?eif;:m 3;’:?14‘- No.72-35 c.C. ) S
no: 1
REPRESENTANTE| - - 21188 50 C.E. B Otro O
O APODE 0 E-maik; clientes@cavelier.com. Cual _
Domicilio: Bogota, Colombia. Nimero 438.018 T.P31.229
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@ c/o TAKEDA PHARMACEUTICAL ¢/o TAKEDA PHARMACEUTICAL
COMPANY LIMITED, CONMPANY LIMITED
17-85, 10 Wadai,
INVEN(-;%R (ES) Juschenmachi, 2-chome, Tsukuba-shi,
Yodogawa-ku, learaki 3004223,
QOsaka-shi, Japfn
Osaka 5328688
Japdn
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@ Solicitud Intemacional No. PCT/JP2006/304177 Fecha: 24 de febrero de 2006
Publicacion Internacional No. WO2006/090915 A1 Fecha: 31 de agosto de 2006

Titulo (54)
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Prioridad | (33) Pals de Origen (32) Fecha (31) Numero de Solicitud

sixd Nold JP 25 de febrero de 2005 2005-052018

@ Comprobante de pago No.: 07-72,884 Fecha: 10 de septiembre de 2007
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Anexos:

Comprobante de pago de la tasa de presentacién de la sclicitud por $ 482.000.00.
Comprobante de pago por reivindicacion de prioridad. _

Documento que acredita la existencia y representacidn legal cuando el soficitante sea persona
juridica.

Poderes, si fuere el caso.

Documento de cesidn del inventor al solicitante o a su causante.

Beclaraciones.

Copia de la solicitud internacional. (Resumen, descripcion, reivindicaciones, dibujos)
Traduccisn de la solicitud intemacional al castellano. (Resumen, descripcion, reivindicaciones,
dibujos)

Copia del examen preliminar efectuado por la IPEA.

Traduccion del examen preliminar efectuado por la IPEA.

De ser ¢l caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizacién de uso de conocimientos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de depdsito de! material bioldgico.

Arte final 12x12

De ser e! caso, informacién sobre ofras salicitudes de patente o titulos obtenidos en el
extranjero por el mismo titular o su causante, relacionadas parcial o totalmente con la invencién
de esta solicitud.

Otros: VER HOJA DE DOCUMENTOS ANEXOS
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Sdlicito 1a concesién de la patente,
NOMBRE: EMILIO FERRERQ

C.C. 438.019 de Usaquén T.P. 31.929
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* . ey AT ’ Representacién y Poder con autenticac’in notivial y Apoestille
,CAVELIER 179 der con extenias' ot vl v Apast

mareas de fbrica, nombres comerclales, enseflas, nombres
de dominlo, lenms comerclales, Heenclas.

Representation and  Power-of- Aftorney with ootarial
sutheotication and Apestille for patents, utility models,
indostrial designs, trademarks, commerclal names, trede

IFICI0 Sisid
faN 1238
,BOGOTA, - GOLOMBIA

REPRESENTACION Y PFODER REPRESENTATION AND POWER- OF- ATTORNEY
: 14656
Yo (nosotros}, ebafo fimmdn (8)/] (we), the undersigned C808<

k]
C

TAKEDA PHARMACEUTICAL, OOMPANY L.IMITED

! demdciliado (3) en/of_1=1, Doshomachi 4-chome,
Chuo-ku, Osaka-shi, Osaka Japan

por ¢ piesente nombremos 8 EMILIO FERRERQ, tpa 31929;
GONZALO PERDOMO, tna. 831; LUZ CLEMENCIA DE PAEZ, tpa
23358 y GERMAN CAVELIER, tpa. 832, domicilizdos en [a Carrera 4°
_ N® 7235, Bogoth, Colambia, en obedecimbento a lo dispuestn en of

. b'parégmfoloddAﬁmloSﬂddCﬁdigodsCmdo.elwiunom

principal y los dentds como suplentrs, en 20 orden, como miy {mmstres)
represenianies en todos los ssuntes de propledad indostrial con ferulted
para recibir notificecionms y pombmr epodersdos judicisles o
extrgjudiciales, El primer representants suplente reemplazrd al principal
cn casg de ansencha ¢ inpedimento temporel o definitivo de aquél. La
misma regla se aplicard coando of segundo representants suplente haya
de reemplazar al primero, o el trreero &l segonds, En tales casos, el
representante principal, o el primero, o segunds syplents, e s caso, 0
wmbos, declarenin so intencién de oo cjercer [a representacién mediante
declaraciin antenticads por Notario Pibiico en Colombis, o por Notrio
@ otro Funcionario Pihlico, o Cénsul de Colombis, en ¢f extranjers; y &
s tratare de impedirento, eon el certificedo respectivo. Si algmo de los
oombraday fltars definitivamente, e] sigolents tonmrd s lugar. Cusndo
cesare la ausencis ¢ impedimento del representante principal, o de su
pimere o segundo soplemies, o0 s cawo, podnin ejecer ba
representachin, en sa qrden, ooo o atros segin el caso, esyrmidndola por
el solo hecho de eferveria, cemndo en ese momento &) efercicto de 1a
- representacién per ¢ primeTo, segundo o tereer suplents en g casn.

S

Ademds, eonfiery (conferimos) poder o los ehogados aniba nombradas,
para obtecer fa proteccifn de mi (norstre) propteded indewriz] y contra
In competrncia desles), o cuyo efecto mtorizo {(amos) a los dichos
epoderadas para que me (nos) representen ants cuzlesquicra entidedes o
personas, eferzam © no jurisdicciSo, especislments et los de) arden
adminixtretivo, contencinse edminlgrativo y judiclel, asf como los
wammmhmamm
asonios: g) Obtencidn de patentes de invencifn, modelos da otilidad, y
disefios f{ndostrizles; el registro de marcas do ffhrics, colectivas,
defensivas, de eovico, lemas comercisles, nomiwes comercisles,
ensefizs, nombres da dominio, varledades vegezles y denominaciones do
origen; £ rensvecién, traspas, camhio de pombe o domicilfio,
cancelaciin volonteria: ¥ e} registro de Heencias do uso de esos derechos
b) Las acciones de competenela desles), . proteccifn del consemida,
anmwym
culided, medides cantelores, concesidn do licencizs, ls torls, la
proteccisn de secretos indostrizles, y en geners] los fuicios civiles,
penales, adminictratives o contenclosn._administretives relartonzdos eon
mmmymmmomm

© CAVELIER ABOGADOS
WFPODED-179 (MINUTA 12.1.1.2.9)

in due compliance with the terms of paragraph Ist of article 543 of the
Commercial Code, do bereby appoint EMILIO FERRERO, (. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 and GERMAN CAVELIER, tpa. 832, damiciled & Camrera 4 N°
72.38, Bogols, Colombia, the frst a3 principal end the others as
alternates, in the order of their eppointment, g3 our representatives for all
industrizl property matters with fecolty to receive notifications and to
appoint attorneys in end out of Court. The £rst altemate shall replace the
principal tn case of his absence ar of temperal or deflnitive impediment.
The mame mle will epply when the second alternate representative is to
replace the first one, or when the thind is to replace the first or second
elternates in their tum, or both of them, second. In such cases, the
pincipal representative, or the first or second elternates in their tum, or
both of them, shel} state their intention not to act a3 representatives
through a declaration given before a Notary Public fn Colombia, or before
& Nalary or enother Public Officizl or a Colombian Consul ehrgad; and in
case of impediment, the appropriate certificate ghal) suffice. If any of the
appaintees wern to be definitely ahsent, the following elterns shall tzke
kis place. When the ahsence or impedimemt of the principal
mmmﬁmwd&nﬁuwmuﬁﬂmh%mnmthc
uprmmﬂonmbemkmagatnlnﬂm& noum
first ar second elternate depending on ¢asen

exerciss will suffice. The cxercise ,,;....;.'.: .-;.

domicile, voluntary eancellation; and the registration of Heenses of ose of
the ghove rights b) Acticns of unfiir competition. protection to the
conswney, oppositions or chscrvmtions, sdministmfive or Ceur
caneellation, oullily, tofringemen, granting of licenses, the action for writ
tandzmus, the protection of trade gecrets, and in genetel the civi, pena,
and edministrtive suits relating to those rights; actions and suits
instituted by me (us) or egainst me {us). And that in al) the ebove nzztterg
they may subrstimte this Power of Attorney, compromise, coneiliats, edmit




the facty of the case, desiet, cancel, receive, rosign, asd catity v
seprescutatives without s power of stiorsey.

s 2
nd wis 14th day of December, 2004
" Dado y fiemado howGiven sad signed

enin___ Osaka, Japan

s
pocty. " _ '
: R
Hiroshi Aximoto Ph. D.
mwvemmhm _ ,
Member of the Board, General Manager
Intellecunlmgfg
Aunthorized Signing
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APOSTILLE
(Cunulﬁmdelal-kwdn & octobre 1961)
v
A
This public document
2. bas been signed by Kiyoomi FUITA
3. acting in the capacity of Notary Public of the Osaka
Legal Affairs Buresu
4. bears the seal/stamp of Kiyoom! FUNTA, Notary Public
Certified
b. =t Oaska

g 7. by the Ministry of Forekgn Affirs

8. No. 0414
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REGISTER NUMBER 334 /2004

I hereby certify that this document was signed before me and that
the signature appearing on the same is the true signature of Hiroghi
Akimoto, Ph. D., Executive Director, Member of the Board, General
%y  Manager, Intellectual Property Department of Takeda Pharmaceutical
Company Limited. |

Dated this 14th day of December, 2004

10-8, Edobori 1-chome,
Nishi-ku, Osaka, Japan.
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THE OSAKA CHAMBER OF COMMERCE & INDUSTRY

2-8 HOMMACHIBASHI, CHUO-XL), OSAKA S40-0029, JAPAN.
FAX : (06)6944-64248 TEL : (08)6944-sapvpw 841 |
URL : kiip:/ fweew.csoka cci.ortp/

November 17, 2004

To whom it may concern:

CERTIFICATE OF MEMBERSHIP

This is to certify that the undermentioned company is
registered as a member of this Chamber.

Company name: Takeda Pharmaceutical Company Limited

(The former company name in English was
Takeda Chemical Indugtries, Ltd.

until June 29, 20¢3.) e Lt mero arrrmt A e
Eris Ceo & NOTARIO GEXTD (€] DL CIRSULOE
Address: 1-1, Doshomachi 4-chome, Chuo-ku, Oaﬁm, . ’%‘Lﬁ;‘:’&“ﬁ&m§
35 T e —.r::rmroonuwa‘m 2
(' :..“’ B LE - R ':'1
Membership Number: KT-01-00080 - SRS 2 S iz
;.-__-fla»_*r ’III.SET 2007 (Y
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CERTIFICATE

This is to certify that the annexed Notarial Certificate has
been executsd by Notary,duly suthorized and practising in Osaks, =
Japan,andthattheﬁfﬁcialsaalappeaﬂngontbesameisgennine.

Dats  04,12.17

Director of the Osaka Legal Affairs Bureau

e g, Pt




:" TRADUCCION OFICIAL No. 02.04/05b realizada por Diego Vargas, Traductor

Oficial, Resolucifén No. 0001 de 1999 del Ministerio de Justicia y

registrado ante el Ministerio de Relaciones Exteriores de Colombia.

A continuacién se traducen los sellos y legalizaciones de un
documento por medio del cual TAKEDA PHARMACEUTICAL COMPANY LIMIMTED
domiciliado en el 1-1, Doshomachi 4-chome, Chuo-ku, Osaka-shi,
Osaka, Japdn, otorga derechos de Representacién y Poder a los
Doctores EMILIO FERRERO, tpa. 31929; GONZALO PERDOMO, tpa. 831; LUZ
CLEMENCIA DE PAEZ, tpa. 23555; y GERMAN CAVELIER, tpa. 832,
domiciliados en la Carrera 4 No. 72-35, Bogot&, Colombia.

Dado y firmado el 14 de diciembre de 2004 en Osaka, Japdn.

FPirma Ilegible
Firma Hiroshi Akimoto Ph. D.

Director Ejecutivo

Miembro de la Junta, Gerente General,
Departamento de Propiedad Intelectual
Signatario Autorizado

REGISTRO NUMERO 334 / 2004

Por el presente certifico que este documento fue
firmado ante mi y que la firma que aparece en el mismo es la firma
auténtica de Hiroshi Akimoto, Ph. D., Director Ejecutivo, Miembro

de la Junta, Gerente General, Departamento de Propiedad./Intelectual

de Takeda Pharmaceutical Company Limited.

Expedido hoy 14 de diciembre de 2004 | - paoiobciMe sanssas
; T

L;T

10-8, Edobori 1-chome




2. ba sido firmado por Kiyoomi FUJITA

Firma ilegible

Riyoomi Fujita
Notario adjunto a la
_ Oficina de Asuntos Legales de Osaka

DOCUMENTO ANTERIOR EN JAPONES

(Anexo)

Texto en Japonés

CERTIFICADO
El presente es para certificar que el Certificado Notarial
anexo ha sido suscrito por um notario 'dahidmnt_:e autorizado y en

ejercicio en Osaka, Japén, y que el sello oficial que aparece en el

mismo es auténtico.

Fecha: 04.12.17

Director de la Oficina de Asuntos lLegales de Tokio

1. Pals: JAPSN

Este documento pdblico

3. actuando en calidad de  Director de la Oficina de Asuntos

| Legales de Tokio
4. _:Lleva el sello/estampilla de x_iwomi FUJITA, Sotario PGblico
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FAE v . La Cémara de Comercio e Industria de Osaka
LR Firma Ilegible
‘. Yoshinobu Kobayashi
’ Signatario Autorizado
- 1_.5?:&: .":"__,—"v , o ._1}';‘ ;."!f““" .....' .-_. ETTT. L 4"!':.
(Respaldo) it T C
Cert‘ificadé No. 299 del 20 de diciembre de 2004 expedido por la
¥
EMBAJADA DE comnam en Tokio, Japén en donde se certifica que
YOSHINOBU KOBAYASHI esti 1egalmente facultado para firmar a nombre
de la c&mara de camarcio e Induatria de Osaka y que su firma en el
anterior documento es auténtica. o .
. . T ‘ p B )
u : e el h kg e R s-ﬂ-‘l'nt"'“&“l‘ T Tkt =
SRR A

Firmado por mAEL mm OROZCO, Segundo Secm io

L ooND e e

A ;‘ E ve“

Pagados los derechos consulares.

Legalizacién de la firma anterior con el Ne. W@écpedida por el

Jefe de Legalizaciones del Ministerio de Relaciones Exteriores en

Santafe de Bogotd el 4 de febrevo de 2005. 1.

117 £.COMND NOTARIG SEXTS (o) So Crede
= § DX DOOATA, MAGD ComeTAR GUn L0 ]

COINCIDE 3
"l'ﬂhum BL ORMNA,

TRADUCTOR E OFICIAL
ESPARIOL - INGLES { INGLES - ESPAROL
RES. 0001 DE ENJRO 4 DE 1999
MINISTERIO Dk JUSTICIA
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AGEPO . certificado

5. en Osaka 6. DIC 17 DE 2004

7. por el linisterio da‘nalncianos Exteriores

. No. 04149//

EGO F. VAREA.J .
S . “TRADUCTOR E INTERPRETE OFICIAL
-  ESPAROL - INGLES — INGLES - ESPAROL
RES. G001 DE ENERO: 4 DE 1999

9. Sello/estampilla 10. Pirma; MINISTERO DEJSTIC
asthCioy
\4 (
° ¢
5? ?i Firma Ilegible
hat »
- -
‘-}% S Tsutomu HIGUCHI
& .
L L) _ -
v " sarom Por dlldmﬁdt:a:dai!ﬁhnﬂxnua Exteriores
LA Cﬁﬂhkﬁ DE COMERCIO E INDUSTRIA DE OSAKA
2-3 mm  CHOO-KU, OSAKA 540-0029, JAPSE  +
FAX: (06) 6544-6248 TEL: €544-§633 6411 ~ 8
: WRL: http://www.osaka.coi.or.jp/ 15 )
- Ks T
"~ - )
Nbviembrefl7 d§§2004
A quién pueda intereaat§
. CERTIFICADO{DE MEMBRESTA
- A i : ;=
) ‘1-1‘ f :
T ke e

El presente es para ce ;if que la siguidnge

registrada como miemﬁro de eftafCémara. |
Nombre de la compafifa: Takeda Pharmaceutical c}hoany Limited
(Bl nombre anterior de 1la compaﬂia en ingléa fue

Takeda Chemical Industries, Ltd. hasta el 29 de junio de 2004.)

Direccidn: 1-1, Doshomachi 4-chome, Chuo-ku, Osaka, Japén

NGmerc de Membresia: KT-01-00080
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{12) INTERNATIONAL APPLICATION PFUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) %

€HER MmO

(10) International Poblication Number

WO 2006/090915 Al

International Burean
(43) International Publication Date
31 Aogast 2006 (31.08.2006)
(51) Interantionsl Patent ClassiReafion:
Co7D 213/55 (2006.01) CO7D 417112 (2006.01)
CO7D 213/56 (2006.01) 07D 401714 (2006.01)
CO7D 401/12 (2006.01)  AGIP 3/08 (2006.01)
CO7D 413/12 (2006.01) AGIK 31/44 (2005.01)
CO7D 405712 (2006.01) AGIK 314427 (2006.01)
CO7D 409/12 (2006.01)

(21) International Applleation Number:
PCTAP206/304177

=

== (30) Priority Daia: /
2005-052018 25 Fehruary 2005 (25.02.2005) JP
% (71) Applicent (for all designated States except US): TAKEDA
FHARMACEUTICAL COMPANY LIMITED [TPOP];
1-1, Doshomachi 4-chome, Chro-kn, Qsake-shi, Osaks,
5410045 QP).

Il

(72) Inventors; and

(75) Inventors/Applicants (for US only): MAEZAKI, Hl-
renohn [JPAP]; cfo TAKEDA PHARMACEUTICAL
COMPANY LIMITED, 17-85, Juschommachi 2-choms,
Yodogawa-kn, Osaloa-shi, Oseka, 5328686 (JP). SUZUKT,
Nobuhiro [JRAIP]; ofo TAKEDA PHARMACEUTICAL

COMPANY LIMITED, 10, Weadai, Tsnkuba-shi, Yharali,
3004293 (IP).

(74) Agent: TAKASHEMA, Hinftme; Maiji Yesutia Sefmed Os-
aln Midosafi Bldg,, 1-1, Foshimimachd 4-chome, Chuo-ku,
Osaka.ghi, Osaka, 5410044 ().

ntes (unless otherwise indicated, for every

h! protection available)s AB, AG, AL, AM,

HA, BB, BG, BR,BW, BY, BZ, CA,CH,CN,

L CZ, DE, DK, DM, DZ, EC, ER, EG, ES, F,

AE, GH, GM, HR, HU, ID, IL, IN, IS, IR, KE,

KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,

XA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,

NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, 8D, SE, 8G,

SK, SL, SM, SY, TJ, T™, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, 7M., 7W.

(84) Designated States (unless otherwise indicated, for every
kind of reglonal protection availzblelr ARIPO (BW, GH,
GM, KRB, LS, MW, MZ, NA, SD, SL, 8Z, TZ, UG, ZM,
ZW), Bumasien (AM, AZ, BY, KG, KZ, MD, RU, T, TM),
Eumupean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, F,
FR,(3B, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,

+ RO, 8K, S1, SK, TR), OAPL (BF, BJ, CF, CG, CL, CM, GA,
GN, GQ, GW, ML, MR, NE, 8N, TD, TG).

Published:
—  with lternational seqrch repont

For two-letter codes and ather abbraviations, refer to the “Guid-
ance Notes on Codes and Abbreviations™ appearing at the begin-
ning of each regular issue of the PCT Gazette,
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{57) Abstract: The present invention provides a compound
represented by the formola (Ty wherein Ry Is & C71-68191
alkyl group optionally substituted by a C73-108191 cycloalkyl
group, R; iz a C12-66191 alky] gronp, Rj is a hydmogen atom,
a C?-6§191 alky) group or a halogen atom, and X is -OR4 or
-NRR;s whemin R, end Ry are each independently a hydmgen
atom, en optionslly substituted hydrocarbon group or an
ommﬂymbﬁwﬁmmqﬁem@,&hmopﬁmﬂy

suhstitnted  hydrocarbon group, an optiomally substitnted
beterocychic group or an optionelly substitnted bydroxy groap,

) or R, and Ry optionsally form, together with the adjzeent nitrogen atom, &m cptionally substitated nitrogen-containing heterocycls,
= o1 7 sult theveof. The componad of the present invention has a superior peptidase inhibitory action and is nsefnl as @ agent for the

= prophylaxis or treatment of dishetes and the lke,
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DESCRIPTION '
PYRIDYL ACETIC ACID COMPOUNDS
Tachnical Field
The present invention relates to a pyridyl ac_gtic acid
compound having a peptidase inhibitory activity, wh‘ich' is useful
as an agent for the piophylaxis or treatment of-diabetes and the

like.

_ Background Art

Peptidase is known to relate to various diseases.
Dipeptidyl dipeptidase-IV (hereinafter scmetimes to be
abbreviated as DPP-IV), which is one kind of peptidases, is,.
serine protease that specifically binds with a peptide i
containing proline (or alanine) at the 2nd from the N-terminal
and cleaves the C-terminal side of the proline (or alanine) to
produce dipeptide. DPP-IV has been shown to be the same
molecule as CD26, and reported to be also involved in the: immme -
system. While the role of DPP~IV in mammals has not been ‘
entirely .clarified, it is' considered to play an important role
in the metabolism of neuropeptides, activation of T cells,
adhesion of cancer cells to endothelial cells, invasion of HIV
into cells'and the like. Particularly, from the -aspect of

glycometabolism, DPP-IV is involved in the inactivation of GLP-1

(glucagon-like peptide-1) and GIP (Gastric inhibitory
peptide/Glucose—dependent insulinotropic peptide), which are

_ incretins. With regard to GLP-1, moreover, it is known that the

physiological activity of GLP-1 is markedly impaired because it |
has a short plasma half-life of 1-2 minutes, and GLP-1(9-
36)amide, which is a degradation product by DPP-IV, acts on GLP-
1 receptor as an antagonist, thus decomposing GLP—-1 by DPP-IV.

It is also known that suppression of degradation of GLP-1 by
iphibiting DPP-IV activity leads to potentiation of |
physiological activity that GLP-1 shows, such as glucose
concentration—-dependent insulin secretagoque effect and the like.
From these facts, a compomnd having a DPP-IV inhibitory activity

1

N
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is expected to show effect on impaired glucose tolerance,

postprandial hyperglycemia and fasting hyperglycemia observed in

~ type I and type II disbetes and the like, cbesity or diabetic

10

complications associated therewith and the like.
As a compound having a DPP-IV inhibitory action, for
exawle, ‘a compormd represented by the :Eonmla LT

)

wherein X is N or CR® (wherein R® is hydrogen or lower alkyl);
R and B are indepesdently bydrogén or lower alkyl; B is '
heterocyclic group or aryl, each optionally substituted by lower
alkyl and the 1ike; R!' 1s lower alkyl and the Yike, or a salt
thereof, has been reported (see WO03/068757).

However, there is no report on the ¢ompound of the present
invemtion'.

Disclosure of the Invention

There is a demand for the development of a compound baving

a peptidase inhibitory action, which is useful as an agent for

the prophylaxis or treatment of diabetes and the like and

superior in efficacy, duration of action, specificity, lower
tox:i.city and the like.
The present inventors have first found that a conpomd

‘ represented by the formula (I):

25

wherein
R i3 a Ci¢ alkyl group opt:l.onally substituted by a Caxo
cycloalkyl group,
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R? is a Czs alkyl group,
R® is a hydrogen atam, a Cip¢ alkyl group or a halogen atom, and

X is -OR® or -NR'R®

wherein R* and R® are each independently a hydrogen atom,
an optionally substituted hydrocarbon group or an
optionally substituted heterocyclic group, R® is an
optionally substituted hydrocarbon group, an optionally
substituted heterocyc.lic group or an optionally
substituted hydroxy group, or R' and R® optionally fomm,
together with the. adjacent nitrogen atcnn, an optionally
‘substituted nitrogen-containing heter:ocycle, |

or a salt thereof |

[hereinafter sometimes to be abbreviated as compound (1)),

which is characterized by a chemical structure wherein an amino

group is bonded to the 3~position via a methylene qrmzp, an

optionally substituted pbenyl group is bonded to the 4-position;

an acyl group is bonded to the 5-position via a methylene group;

and a Cz¢ alkyl group is bonded to the 6-position, of the

pyridine ring, has a superiar peptidase :Inhibitory action and is

useful as an agent for the prophylaxis ox treatment of diabetes

and the like. Based on this finding, the present inventors have

conducted intensive studies and completed the present invention.
Accordingly, the present invention re]let;es to

1) compound (I);

2) compound (I}, wherein X is —OH; -

3) compound (I), wherein R' is a Cs.s alkyl group;

4) compound (I), wherein R® is a Cie alkyl group;

5) compound (I), which is | |

[5~ (aminomethyl) -2-ethyl-6-iscbutyl-4- {4-methylphenyl) pyridin-3-

yllacetic acid;

{5~ (aminomethyl)-2, 6-dliscbutyl-4- (4-methylphenyl)pyridin-3-

yl]lacetic acidg;

[5~ (aminomethyl) -2-ethyl-4- (4-methylphenyl) -6-neopentylpyridin-—

3-vllacetic acid; or



10

15

20

25

WO 2006/090915 PCT/IP2006{304177 %)*

1-{ [5- (aminomethyl) ~2—-ethyl-4- {4-methylphenyl} -6~
neopentylpyridin-3-yljacetyl}-L-prolinamide;

or a salt thereof;

3} a prodrug of compound {I):;

7) a pharmaceutical agent comprising compound (I) or a prodrug
thereof;

8) the pharmaceutical agent of the aforementioned 7), which is
an agent for the prophylaxis or treatment of diabetes, diabetic
complications, ilmpaired glucose tolerance or obesity;

9) a peptidase inhibitor comprising compound {I) or a prodrug
thereof;

10) the inhibitor of the aforementioned 9), wherein the
peptidase is dipeptidyl peptidase-IV;

11) use of compound (I) or a prodrug thereof for the production
of an agent for the prophylaxis or treatment of diabetes,
diabetic complications, impaired glucose tolerance or cbesity;
12) use of compound (I) or a prodrug thereof for the production
of a peptidase inhibitor; -

13) a method of preventing or treating diabetes, diabetic
complications, impaired glucose tolerance or obesity in a mammal,
which comprises administering compound (I) or a prodrug thereof
to said maﬁmal;

14) a method of inhibiting peptidase in a mam@al, which
comprises administering compound {I)} or a prodrug thereof to
said mammal;

15) a method of préduciné a compound represented by the formmla
(I-a):

wherein
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R! is a C;-s alkyl group optionally substituted by a Czao
cycloalkyl gwoup,

R? i8 a Cas alkyl group, and

R* is a hydrogen atom, acl..ealkylgrouporahalogen atom, or a
salt thereof, which comprises subjecting a compound represented

by the formula (1):

wherein
P is a hydrogen atom or an amino—-protecting group, and

R}, R? and R’ are each as defined above, or a salt thereof, to

hydrolysis and deprotection;
and the 1ik.e
_ Th.e compound of the  present invention has a superior
peptidase inhibitory action and is useful as an agent for the
prophylaxis or treatment of diabetes and the like. |
. Best Mode for Esbodying the Invention
Bach symbol in the formula (I) is described in detail in
the following.

As the “Ci.s alkyl group” of the “Ci¢ alkyl group

. optionally substituted by a Cayo cycloalkyl group” for R', -for

example, methyl; ethyl, i)ropyl ; isopropyl, bu‘t_,;yl, isobutyl, sec-
butyl, tert-butyl, pentyl, isopentyl, neopentyl, l-ethylpropyl,
hexyl, isohexyl, 1,l-dimethylbutyl, 2,2-dimethylbutyl, 3,3~
dimethylbutyl, 2-ethylbutyl and the like can be mentioned.

AS the “Cayp cycloalkyl group” of the “Cj.s alkyl group
optionally substituted by a Csj0 cycloalkyl group” for R', for
example, cyclopropyl, cyclobutyl, cyclepentyl, cyclohexyl,
cycloheptyl, cyclooctyl, bicyclo[2.2.1lheptyl, _
bicyclol[2.2.2}octyl, bicyclo{3.2.1l]loctyl, bicyclol[3.2.2]nonyl,

5
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_bicyclo(3.3.11nonyl, bicyclo{4.2.1)nonyl, bicyclof[4.3.1)decyl,

adamantyl and the like can be mentioned.
R! is pre;‘.‘erably a Ci¢ alkyl group, more preferably a

branched Cs.¢ alkyl group, particularly preferably iscbutyl or

neopentyl.

" ° Ag %he “Cpe alkyl group” for R?, for example, .ethyl," propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, neopentyl, l-ethylpropyl, hexyl, ischexyl, 1,1-
dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 2-
ethylbutyl and the like can be mentioned.

~ R? is preferably ethyl or isobutyl.

As the “Ci¢ alkyl group” for R?, those exemplified for the
aforementioned R' can be mentioned.

~ As the “halogen atom” for R®, for exanple, fluorine,
chlorine, bromine and iodine can be mentioned. _

" R? is preferably a Cis alkyl group, more preferably methyl.

As the “hyd.rocar.bon group” of the “optionally subst:ituted

hydrocarbon group” for RY, R® or R, for example, a Ciqo alkyl
group, a Cz-10 alkenyl group, a Cz-o alkynyl group, a Cs-o
cycloalkyl group, a Csqo cycloalkenyl group, a Cio
cycloalkadienyl group, a Ceis aryl group, a Craa aralkyl group, a
Cpas arylalkenyl group, a Csio Cycloalkyl-Ci-s alkyl group and the
like can be mentioned.

Here, as the C;,..m alkyl group, for example, methyl, ethyl,
propyl, isopropyl, butyl, iscbutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, neopentyl, l-ethylpropyl, hexyl, ischexyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 2-
ethylbutyl, heptyl, octyl, nonyl, decyl and the like can be
mentioned. | ' |

As the Caao alkenyl group, for example, ei:henyl, 1~
propenyl, 2-propenyl, 2-methyl-l-propenyl, 1-butenyl, 2-butenyl,
3—buteny1,_ 3-methyl-2-butenyl, 1-pentenyl, 2-pentenyl, 3-
pentenyl, 4-pentenyl, 4-methyl-3-pentenyl, 1-hexenyl, 3-hexenyl,
5-hexenyl, l-heptenyl, l-octenyl and the like can be mentioned.

6
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As the Cpo alkynyl group, for example, e'thynyl, 1-

propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-

pentynyl, 2-pentynyl, 3-pentynyl, 4_—_penty.nylr 1-hexynyl, 2-

'hexynyl: ‘3-hexynyl, 4-hexynyl, S-hexynyl, 1-heptynyl, l-octynyl

and the like can be mentioned. o

_ As the Cyqo cycloalkyl group, for example, . cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, qgcloheptyl ’ cyclooctyl,
bicyclo[2.2.1)heptyl, bicyclol2.2.2]octyl, bicyclo [3.2. 1loctyl,
bicyclo[3.2.2]nonyl, bicyclo[3.3.1]nonyl, bicyclo[4.2.1]nonyl,
bicyclo[4.3:1]decyl, adamantyl and the like can be mentioned.

As the Cyao cycloalkenyl g::oup, for example, 2—-
cyclopenten-1-yl, 3~cyclopenten-1-yl, 2-cyclohexen—1-yl, 3-
cyclohexen-1-yl and the like can be mentioned. o

As the €40 CYcloalkadienyl group, for ekample, 2,4-
cyclopantadien-l-yl, 2, 4—cyclohmrad1en-1—y1, 2, 5—cyclohexadien-.
1-yl and the like can be mentioned.

The above-mentioned Ca-10 cycloalkyl group C;.;.m
cycloalkenyl group and Ce10 cycloalkadienyl group are each
optionally condensed with a benzene ring, and, for example,
indanyl, dihydronaphthyl, tetrahydronaphthyl, fluorenyl and the
like can be mantione.d

As.the Cs.aq aryl- group, fgr example, phenyl, naphthyl,
anthryl, phenanthryl, acenaphthylenyl, biphenylyl and the like
can be mentioned. Of these, phenyl, 1-—naphthyl, 2-naph‘l:hyl and
the like are preferable.

As the Ciaas aralkyl group, for example, benzyl, phenethyl,

‘naphthylmethyl, biphenylylmethyl and the like can be mentioned.

As the Cg1a arylalkenyl group, for example, styryl and the
like can be mentioned.

As the Csy0 cycloalkyl-Ci-s alkyl group, for example,
cyclohexylmethyl and the like can be mentioned.

The aforementioned Ci-10 alkyl group, Cz-30 alkenyl group and

. Cz.a0 alkynyl group optionally have 1 to 3 substituents at

substitutable positions.

@



10

20

25

30

WO 2006/090915 PCT/IP2006/504177
Asg such gubstituents, for example, '

(1) a Cayp cycloalkyl group (e.g., cyclopropyl, cyclobexyl);

{2) a Ceu aryl group {e.g., phemyl, naphthyl);

.(-3) an aramatic heterocyclic group (e.g., thienyl, furyl,

pyridyl, oxazolyl, thiazolyl, tetrazolyl, oxadiazolyl, pyrazinyl,

quitslyl, indolyl) optionally substituted by 1 to 3-substituests

selécted from a carboxyl group, a carbamoyl group, a

th:i.ocarba:ﬁoyl group and a Ci-¢ alkoxy-carbonyl group (e.g.,

methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, tert-

butoxycarbonyl) :

(4) a non-~arvmatic heterocyclic group {e.g., tetrahydrofuryl,

mrpholino, thiomorpholino, piperidino, pyrrolidinyl,

piperazinyl, oquioi;olyl, oxodioxolanyl, 'c}xo_—z—bmzofuranyl,

oxcoxadiazolyl) optionally substituted by a Cis alkyl group

{e.g., methyl, ethyl);

{5} an amino group -optionally mono— or di-substituted by -

substituent (s) selected from a Cis alkyl group (e.g., methyl,

ethyl), a' Ci-¢ alkyl—-’carbonyl group (e.d., acat_yl,' isobuta"}myl,

isopentanoyl) and a Cy.¢ alkoxy-carbonyl gz:oup le.g.,

methoxycarbonyl, ethoxycarbonyl, pmmmmyl, tert-

butoxycarbonyl) ;

(6) a Ci-¢ alkylsulfonylamino group (e.g., methylsulfonylamino);

(7) an amidino group;

(8) a Cis alkyl-carbonyl group (e.g., acetyl, iscbutanoyl,

isopentanoyl) ; - | '

(9) a Ci-¢ alkoxy-carbonyl group (e.g., methoxycarbonyl,

ethoxycarbonyl, propoxycarbonyl, tert-butoxycarbonyl) ;

(10) a Cs alkylsulfonyl group (e.g., methylsuifonyl,

ethylsulfonyl);

{11) a carbamoyl group optionally mono~ or di-substituted by Ci-s

alkyl group(s) (e.g., methyl, ethyl) optionally substituted by 1

to 3 halogen atoms (e.g., fluorine, chlorine, bromine, iodine);

(12) a thiocarbamoyl group opticnally mono~ or di-substituted by

Ci-s alkyl group(s) (e.g., methyl, ethyl) optionally substituted
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by 1 to 3 halaogen atoms (e.g., fluorine, chlorine, bromine,
iodine);

{13) a sulfemoyl group cptionally |mONO™— OF di—substituted by Ci-¢

alkyl group(s) (e.g., methyl, ethyl) optionally substituted by 1
to 3 halogen atoms- {e.g., fluorine, chlqrine,_b;qnj,pe, iodine) ;
(14) a carboxyl group;

(15) a hydroxy group;

{16) a Ci¢ alkoxy group (e.g., methoxy, ethoxy) optiomlly
substituted by 1 to 3 halogen atoms (e.g., fluorine, chlorine,
bromine, iodine):

(17) a Cz¢ alkenyloxy group (e.g., ethenyloxy) ovtionally
substituted by 1 to 3 halogen atoms.(e.g., fluorine, chlorine,
bromine, lodine);

(18) a Cs.y0 cycloalkyloxy group (e.g., cyclohexyloxy):

{19) a Cy4s aralkyloxy group {(e.g., benzyloxy)

(20) a Cea4 aryloxy group (e.g., phenyloxy, naphthyloxy),

{21) a Ci-s alkyl-carbonyloxy group {(e.g., acetyloxy, tert-
butylcarbonyloxy) ;

(22) a thiol group: _

(23) a Cj-s alkylthio group (e.g., methylthio, ethylthio)
optionally substituted by 1 to 3 halogen atoms (e.g., fluorine,
chiorine, bromine, iodine); -

(24) a Cy33 aralkylthio group (e.qg., benzylth:'lo);

{25) a Ceqs arylthio group (e.g., phenylthio, naphthylthio);

- (26) a sulfc group; .
- {27} a cyano group;

{(28) an azido group:;
{29) a nitro group;
(30) a nitroso group;
{31} a halogen atom (e.g., fluorine, chlorine, bromine, iodine);
(32) a C;¢ alkylsulfinyl group (e.g., methylsulfinyl); '
and the like can be mentioned.

The Cs-j0 cycloalkyl group, Caag cycloalkenyl group, Cg-10
cycloalkadienyl group, Ce14 aryl group, Crs aralkyl group, Css

9
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arylalkenyl group and Csi0 cycloalkyl-Cis alkyl group, which are

exemplarily recited for the aforementioned “*hydrocarbon group”,

optionally have 1 to 3 substituents at substitutable positions.

As such substituents, for example,
those exemplarily recited for the substituents for the
aforementioned C;-,, alkyl group and the like; '

a Ci_¢ alkyl group (e.g., methyl, ethyl) optionally substituted
by 1 to 3 substituents selected from a halogen atom (e.g.,
fluorine, chidi‘ine, bromine, idﬁfne), ‘a carboxyl ’m:' aCi-¢
alkoxy-carbonyl group (e.g., methoxycarbonyl, ethoxycarbonyl), a
carbamoyl group and a Ci¢ alkoXy group (e.d., methoxy); -

a Cz_s alkenyl group (e.g., ethenyl, 1-propenyl) optionally
svbstituted by 1 to 3 substituents selected from a halogen atom
(e.g., fluorine, chlorine, bromine, iodine), a carboxyl group, a
Ci1-s¢ alkoxy—carbonyl group (e.d., methoxycarbonyl,
ethoxycai'bonyl) and a carbamoyl group;

a Crs aralkyl group (e.g., benzyl);

an oxo group; .

and the like can be mentioned. _ :

As the “heterocyclic group” of the “optionally substituted
heterocyclic group” for R, R® or R%, an aromatic heterocyclic
group and a non-arocmatic heterocyclic group can be mentioned.

As the aromatic heterocyclic group, for example, a 5~ to
7-memibered monocyclic aromatic heterocyclic group containing, as
a ring-constituting atom besides carbon atoms, 1 to 4
heteroatoms selected from an oxygen atom, a sulfur atom and a
nitrogen atom, and a fused aramatic heterccyclic group can be

‘mentioned.: As the fused arcmatic hétemt:’ycl:lc grbup, for

example, a group wherein these 5- to 7- meémbered monocyclic -
aromatic heterocyclic groups and a 6-membered ring comtaining 1
or 2 nitrogen atoms, a benzene ring or a S5-membered ring
containing one sulfur atom are fused, and the like can be
mentioned. _

' As preferable examples of the arvmatic heterocyclic group,

10

by 4
29



10

15

20

25

30

WO 2006090915 PCT/IP2006/304177
monocyclic aromatic heterocyclic groups such as furyl (e.g., 2-

furyl, 3-furyl), thienyl {e.g., 2-thienyl, 3-thienyl}, pyridyl
{e.g., 2-pyridyl, 3-pyridyl, 4-pyridyl), pyrimidinyl (e.g., 2-
pyrimidinyl, 4-pyrimidinyl, S-pyrimidinyl, 6-pyrimidinyl),
pyridazinyl (e.qg., 3-pyridazinyl, 4-pyridazinyl), pyrazinyl
{e.g., 2-pyrazinyl), pyrrolyl (e.g., l-pyrrolyl, 2-pyrrelyl, 3-—
pyrrolyl), imidazolyl (e.g., l-imidazolyl, 2-imidazolyl, 4-
imidazolyl, S-imidazolyl), pyrazolyl (e.g., l-pyrazolyl, 3-
pyrazolyl, 4-pyrazolyl), thiazolyl (e.g., 2-thiazolyl, 4-
thiazolyl, 5-thiazolyl), isothlazolyl, oxazolyl {(e.g., 2-
oxazolyl, 4-oxazolyl, 5-oxazolyl), isoxazolyl (e.g., 3-
isoxazolyl, 4-isoxazolyl, 5-isoxazolyl), oxadiazolyl (e.g.,
1,2,4-oxadlazol-5-yl, 1,3,4-oxadiazol-2-yl), thiadiazolyl (e.g.,
1, 3,4-thiadiazol-2-yl), triazolyl (e.g., 1,2,4-triazol-1-vl,
1,2,4-triazol-3-yl, 1,2,3-triazol-1-yl, 1,2,3-triazol-2-yl,
1,2,3-triazol-4-yl}, tetrazolyl (e.g., tetrazol-1-yl, tetrazol-
5-yl) and the like; .
fused aroinatic heterocyclic groups such as quinolyl (e.g., 2-
quinolyl, 3-quinolyl, 4-quinolyl), quinazolyl (e.g., 2-
guirazolyl, 4-quinazolyl), gquinoxalyl (e.g., 2-quinoxalyl),
benzofuryl (e.g., 2-benzofuryl, 3-benzofuryl), bemzothienyl
(e.g., 2-benzothienyl, 3-benzothienyl), benzoxazolyl (e.g., 2-
benzoxazolyl), benzothiazolyl (e.g., 2-benzothiazolyl),
benzothiadiazolyl {e.q., benzo[1l,2, 5]thiadiaz;)l—4-y1) ’
benzimidazolyl (e.g., benzimidazol—i-yl, benzimidazol-2-yl),
indolyl (e.g., indol-1-yl, indol-3-yl)}, indazolyl (e.g., 1B-
indazol-3-yl), pyrrolopyrazinyl (é.g., 1H-pyrrolol2,3-blpyrazin-
2-yl, 1H-pyrrolo(2,3-b]lpyrazin-6-yl), imidazopyridinyl (e.g.,
1H-imidazo[4, 5-b]pyridin-2-yl, 1H-imidazo[4, 5-clpyridin-2-yl),
imidazopyrazinyl (e.g., 1H-imidazol[4,5-blpyrazin-2-yl) and the
like,
and the like can be mentioned.

As the non-aromatic heterocyclic group, for example, a 5-
to 7-membered monocyclic non-aromatic heterocyclic group
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containing, as a ring-constituting atom besides carbon atoms, 1 7/)

‘to 4 heteroatoms selected from an oxygen atom, a sulfur atom and

a nitrogen atom, and a fused non-aromatic heterocyclic group can

‘be mentioned. As the fused non-arcmatic heterocyclic group, for
‘example, a group whez_:ein these 5 to 7- membered monocyclic non-—

arcmatic heterocyclic groups and a 6-membered ring containing 1
or 2 nitrogen atoms, a benzene ring or a 5-membered ring
containing one sulfur atom are fused, and the like can be
mentioned.

As preferable examples of the non-aromatic heterocyclic
group, pyrrolidinyl (e.g., l-pyrrolidinyl, 2-pyrrolidinyl, 3-
pyrrolidinyl), piperidinyl (e.g., piperidino), morpholinyl (e.qg.,
morpholino), thiomorpholinyl (e.g., thiomorpholino)}, piperazinyl
(e.g., l-piperazinyl), hexamethyleniminyl (e.g.,
hexamethylenimin-1-yl), oxazolidinyl (e.g., oxazolidin-3-yl},
thiazolidinyl (e.g., thiazolidin-3-yl), imidazolidinyl (e.g.,
inmidazolidin-3-yl}, pxoﬂmidazolidinyl {e.g., 2-oxoimidazolidin-
1-yl), dioxoimidazolidinyl (e.g., 2,4-dioxoimidazolidin-3-yl),
dioxooxazolidiﬁyl' le.g., 2,4-dloxooxazolidin-3-yl, 2,4-
dioxooxazolidin-5-yl, 2,4-dloxooxazolidin-1-yl),
dioxothiazolidinyl (e.g., 2,4-dioxothiazolidin-3-yl, 2,4-
dioxothiazolidin-5-yl)}, dioxolsoindolinyl (e.g., 1,3-
dioxoisoindolin-2-yl), oxooxadiazolidinyl (e.g. ¢ 5-
oxooxadiazolidin-3-yl), oxothiadiazolidinyl (e.g., 5-

~ oxothiadiazolidin-3~yl), oxopiperazinyl (e.g., 3—oxopiperazin~1~

yl), dioxopiperazinyl {e.g., 2,3-dioxopiperazin-1-yl, 2,5-
dioxopiperazin-1-yl), oxcdioxolyl (e.g., 2-oxo-l, 3-dioxol-4-yl),
oxodioxolanyl- (e.g., 2-oxo-1,3-dioxolan-4-yl), 3-oxo-1,3-
dihydro-2-benzofuranyl {(e.d., 3-oxo-l, 3-dihydro-2-benzofuran—1-—
yl), oxodihydrooxadiazolyl (e.g., 5-pxo~4, 5-dihydro-1, 2, 4-
oxadiazol-3-yl), oxodihydropyrazolyl (e.g., 5-oxo—4,5-dihydro-
1B-pyrazol-3-yl), 4-oxo-2-thioxo-1,3-thiazolidin-5-yl, 4-oxo-2-
thioxo-1, 3-oxazolidin-5-yl, tetrahydropyranyl (e.qg., 4-
tetrahydropyranyl), 4-oxo-4,5,6,7-tetrahydro-l-benzofuranyl
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(e.q., 4-oxo-4,5,6, T-tetrahydro-1-benzofuran—-3-yl), 1,3(2H,5H) -
dioxotetrahydroimidazo[l, 5-alpyridinyl, 1,3(2H,5H)-dioxo-10,10a-
dihydroimidazo{l,5-b]isoquinolinyl, azabicyclooctyl (e.g., 1-
azabicyclo[2.2.2] octan—2-yl, l-azabicyclo[2.2.2]octan-3-yl) and
the like can be mentioned,

As the “nitrogen—-containing heterocycle” of tl;e e
“optionally substituted nitrogen-containing heterocycle” formed
by R* and R® together with the adjacent nitrogen atom, for
example, a 5- to 7-membered nitrogen-containing heterocycle
containing, as a ring-constituting atom besides carbon atoms, at
least one nitrogen atom and optionally further containing 1 or 2
heteroatoms selected from an oxygen atcm, a sulfur atom and a
nitrogen atom can be mentioned. As preferable examples of the
“nitrogen-containing heterocycle”, pyrrolidine, imidazolidine,
pyrazolidine, piperidine, piperazine, morpholine, thiomorpholine,
oxopiperazine, homopiperidine, homopiperazine, thiazolidine,
dihydroindole {(e.g. ,’2,3—-dihydro:l.ndole), dihydroisoindole (e.q.,
1,3-dihydroisoindole), tetrahydroquinoline (e.g., 1,2,3,4-
tetrahydroquinoline), triazaspirodecanedione (e.g., 1,3,8-
triazaspiro[4.5]decane-2, 4-dicne), hexahydropyrazinoogazinone .
(e.g., hexahydropyrazino[2,1-c][1,4]oxazin-4(3H)-one} and the
like can be mentioned. |

The nitrogen—containing heterocycle opticnally has 1 to 3
(preferably 1 or 2) substituents at substitutable positions. As
such substituents, for example, those exemplarily recited for
the substituents for the Cs.jo cycloalkyl group, which is
exemplarily reclted for the aforementioned “hydrocarbbn group”
of the “optionally substituted hydrocarbon group” for R® or R°,
can be mentioned. _ _

As the “optionally substituted hydroxy group” for R®, for
example, a hydroxy group optionally substituted by a hydrocarbon
group can ke mentioned.

As the hydrocarbon group, here, those exemplarily recited
for the aforementioned “hydrocarbon group” of the “optionally
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substituted hydrocarbon group” for R, R® or R® can be mentioned. 2,
The “optionally substituted hydroxy group” is preferably a z
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hydroxy group, a Ci-s alkoxy group (e.g., methoxy, ethoxy) and
the like.

R' and R® are preferably the same or differemt and each is
a hydrogen atom (only for R‘), an optionally substituted Cj-i0
alkyl group, an optionally substituted Ciio cycloalkyl group, an
optionally substituted Csy4 aryl group, an optionally substituted
Cr43 aralkyl group, an optionally substituted heterocyclic group
or an opticnally substituted hydroxy group (only for R®). To be
specific,
(1) a hydrogen atom (only for RY);
(2) a Ci-10 alkyl group (preferably methyl, ethyl) optionally
substituted by 1 to 3 substituents selected from a C;-s alkoxy-
carbonyl group, a C;¢ alkoxy group and a heterocyclic group
(e.g., 2-thienyl); -
(3) a Csao cycloalkyl group opticnally condensed with a benzene
ring (pre;‘:‘erably indanyl, ' tetrahydronaphthyl) ;
(4) a Cgya aryl group (preferably phenyl) optlonally substituted
by 1 to 3 substituents selected from

{4a) a halogen atom;
(4b) a Cy-¢ alkyl group optionally substituted by a Cis

‘alkoxy-carbonyl group;

(4c) a Ci¢ alkyl-carbonyl group;

.{4d) a Cy alkylsulfonyl group; and

(de) a Cis alkoxy group optionally substituted by 1 to 3
halogen atoms (e.g., fluorine, chlorine, bromine, iodine);
(5) a Ci3 aralkyl group (preferably benzyl) cpticnally
substituted by 1 to 3 C;s alkylsulfonyl groups;
(6) a heterocyclic aroup (e.g., pyridyl, isoxazolyl, pyrazolyl,
thiadiazolyl, benzothiadiazolyl, oxodihydropyrazolyl,
azabicyclooctyl, pyrrolidinyl) optiomally substituted by 1 to 3
substituents selected fram a C,-¢ alkyl group, a Csy4 aryl group,
a Cyas aralkyl group and a C,-g alkoxy-carbonyl group; and
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+{7).a Cis alkoxy group (only for K°);
= are preferable.
As the “nitrogen—conta:l.ning het,erocycle" of the
“optionally substituted nitrogen-containing heterocycle” formed
5 by R* and R® together with the adjacent nitrogen 'aitm, for
example, pyrrolidine, piperidine, piperazine, mrpholine,
homopiperidine, hogopiperazine,. thiazolidine, dihydroindole,
dihydroisoindole, tetxabydroquim}.:l.ne triazaspirodecanedione,
hexahydropyrazinooxazinone and the like are preferable.
10 As the substituents for the nitrogen—containing
heterocycle,
(1) a carbamoyl group;
{(2) a Cis alkyl-carbonyl group;
(3} a Ci-¢ alkoxy-carbonyl group;
15 (4) a Ci-¢ alkylsulfonyl group;
(5) a Ci¢ alkyl group optionally substityted by 1 to 3
substituents selected from a (¢ alkoxy group and a Cie alkoxy-
carbonyl group; ‘ _ |
(6) a non-aromatic heterocyclic group (e.g., pyrrolidinyl):
20 (7) an amino group optionally mono- or di-substituted by Ci-s
alkyl-carhonyl group(s);
{8) a balogen atom (e.g., fluorine, chlorine, .brcmine, iodine) ;
are preferable. _
. R® is preferably a hydrogen atom or an optionally
25 substituted Cige alkyl group. As the substityents for the Cio
alkyl group, a non-arpmatic. hsterocyclic group (e.g.,
oxodioxolyl) optionally substituted by a Ci-¢ alkyl group can be
mentioned.  R® is particularly preferably a hydrogen atom.
_ As preferable examples of ompound {1}, thé following
90 compounds can be mentioned.
[Compound A]
A compound wherein
R' is a Cs¢ alkyl group (preferably isobutyl, neopentyl):
R? is a Cps alkyl group (preferably ethyl, iscbutyl);
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