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DESCRI PTI ON THERAPEUTI C AGENT FOR DI ABETES Techni ca

Field [0001] s The present invention relates to an

agent for pancreas protection, which is useful for

the treatnment of diabetes and the |ike. Background

Art [0002] 10 It is knomn that the anount of

pancreatic (3 cells ﬂ.‘%&i’md}(ec?\f eases not only in

type 1 but al so type 2 nﬁ?a etes asting bl ood

gl ucose: FPG120HERAREPTIGNAGENE FOBCDEABETES t he

anmount of pancreatic (3,cells al.sp been

acknow edged in I FG (I %Mi@’rﬁa ucose)

[A0®KFPG<125 15 ng/dL) wherein the fasting bl ood

glucosegFf somewhat, above the normal level. Wile the
amount PhASReS4t LBVERtien| selateR| §poppgRreart yfor pancreas
pabasttibad ﬁﬁléﬂelﬁr@é’é‘fupffdf‘sﬂﬂé N g\tén\{:e ofCHilaPet®s and

ancreatic insulin content is considered to reflect
thReldkBunt of pancreatic (3 cells and an insulin

content of 20 individua ordingly, for the
ultimte treat nent of g?%%@f@’ tﬁ%ﬁefore

preoxlceuti cal agent positively increasing a
pancreatic insulin content that reflect both the
anount &f {SakeruRt that3the| pwoyns @ﬁepammat\l@dhtcesrﬂtls

réhark8Blyi dédted e £aldt Ich1GPNH Q:%}'paed 1t ke 28 Be%gb%e

25 The anmount of pancreatic P cells is contro
dighekes af f@ﬁtlmemlm ihcaae :c IAG>AE4t maddd)t, 0and the

cells an n di ahete atic_ P
A8EPRA98, fnolne SBREIE HMARSIET BO0Y' B3H SaBipeer
acknéwhediggd pimnE® d( Inkeciored M3stinga qalmabeeqeuulloarpeqzs

nGPFEL G R o TR IS, OeceSadel dPmFABathaRgve the
nSHRRT eBSHON, OfyrRaRCaat Iaﬁlotlae g¢paRar 5@9@& ée%rfse'is

death, and the like is consi ere e extr
histebegieatly quantifiest mentthef adloallnet es. lhBuﬂhla—pOSJ.t:Lve B

c@IP§en$ SRS G 11k )¢ %%ﬁ%n&lhsaggnggpep dggerF@lect

are known 1o be Use as dipépti
the amount of pancreatic cells and an insulin content of

individual B cell. Accordingly, for the ultimate treatment of

. diabetes, therefore, a pharmaceutical agent positively

increasing a pancreatic insulin content that reflect both the
amount of pancreatic B cells and the insulin content of
individual B cell is considered to be effective.

The amount of pancreatic B cells is controlled by
regeneration, replication and cell death due to apoptosis of B
cells and, in diabetes, pancreatic B cells are exhausted and
the pancreatic B cell death is finally promoted. Accordingly,
a pharmaceutical agent that increases the pancreatic insulin
content and has a pancreas protection activity such as
suppression of pancreatic fatigue, pancreatic B cell death, and
the like is considered to be extremely effective for the
treatment of diabetes.

In the present specification, compound (I) and compound

(II) are known to be useful as dipeptidyl-peptidase IV
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1 (hereinafter sonetinmes to be abbreviated as DPP-1V)
inhibitors (see US-A-2005-0261271 and EP- A- 1506967).
Di scl osure of the Invention Problens to be Sol ved by
the Invention 5 [0003] It is an object of the present
invention to provide an agent for pancreas

(Hé@éﬁ%'f@éh sWSH\é{*hnké ugethd afb‘yretvl'l%.tetdr aat MRt 19) inhibitors
di abetes and the |ike and free of side effects. ans

(ge IHP VA TP D 3o lobl lerannd ER{POGGHI69BHe -pr esent

i nventors have f'ﬂisécfoos rl% tol}.ﬁttth% I%%E%'t{i%y on of a
bl ood gl ucose | owering drug that ddes no stinmul ate

insul i n secpebblemsatd benpolved (by the CIriNpettibr | | )
ffar,ds unexpectedly superior effects on increasing
ﬁ%ﬂ‘f@r’eati c 15 insulin content, which resulted in the

conpl etritOR sOknt BBjeBt €§E£NEhe NYLEEERP. ih¥¥O]on to provide an
Accordingly, the present invention is the follow ng.
aggnianf @ dPANFRFAH ATTIEE Iignat dbriichn 1swhiseiudokpri §g§ a
tpéé’ﬁﬁi?n@ooﬁl ésovéﬁ{d .'?:%edrllﬂgt E%td %?%% ??t side effects.
stinulate Tnsulin secretion, "and conpoun ) or

conpound (1) i MeoricfatSolvringhdhe Pabbiemso be

onet,d mes abbreviated as "the agent for protecting
‘B)apﬁ)c‘lr’eas of the present invention"). 2) The agent of

the af ghenpiekenediAyentbes ehalvé hei bEOOoFburdd wHaicase
| owering drug that does not stinulate insulin

comirat PR i &f gh hinad iH usessi diovering) drng &§afkt deps not

e j amher ej ' | NS L
RO Toshar e aler At B cofeglinty (3) ST BEhbEfba (11)
abfordsemexpactad]y sharegiimrt led fislabsd on3@ngireesssg pancreatic

g EHF LD N Iith e st 5B o TeRdon of the
paésserentiveonetbrd) , wherein the biguanide is nmetformn

r asalt thereof. 6) The agent of the aforenentioned
0005dher ei n the bl ood

Accordingly, the present invention is the following.
1) An agent for pancreas protection, which comprises a blood
glucose lowering drug that does not stimulate insulin
secretion, and compound (I) or compound (II) in combination
(hereinafter to be sometimes abbreviated as “the agent for
protecting pancreas of the present invention”).
2) The agent of the aforementioned 1), wherein the blood
glucose lowering drug that does not stimulate insulin
secretion is an insulin sensitizer.
3) The agent of the aforementioned 2), wherein the insulin
sensitizer is pioglitazone or a salt thereof.
4) The agent of the aforementioned 1), wherein the blood
glucose lowering drug that does not stimulate insulin
secretion is a biguanide.
5) The agent of the aforementioned 4), wherein the biguanide
is metformin or a salt thereof.
6) The agent of the aforementioned 1), wherein the blood

glucose lowering drug that does not stimulate insulin
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35 glucose | owering drug that does not stinulate
insulin 2 secretion is an a-glucosidase inhibitor. 7)
The agent of the aforenmentioned 6), wherein the a-

gl ucosi dase inhibitor is voglibose. 8) An agent for
pancreas protection, which conprises a blood s

sQEH@@ﬁ@nlfg\@{jﬂ G- At ielsdagh iRt 3t mul ate insulin

secretion an
7p-The-1¢9R) -SE dfin@fogsinentiigingd 163, ahgirkydr the o-
- =2, 4= dioxo- 1(:2H) - pwri,m di nyl ] met hyl ] benzoni tri
g légg%’P%éséaﬁ&%ﬁoe%flﬂvo%ﬁﬁ%nsa ‘ion. 9) An agent for
8 pakuc r gen pr Hd e qhd rary, e adh i pdo tetirdrs e whd. chl eedipriiges a blood

| ucose, |l oweri ng, drug .t hat , does not stinulate insulin
gggE?%Ti{ﬁW%ﬁipg!%rug!%hat does not séimulate ?nsuign

séctéfi b 34 I-anjéor d3ml—r3erdn§ﬂr{&d,ﬂ—p'ijp4>ﬂuli)a I13-—3 , 4-dihydro-
3-nmet hyl -2, 4-di oxo- 1(2H) -pyri m dinyl JTmethyl [-4-
3tneihvbedzbrdiodqd GH)a pyatimidienwddmeithydd enaanisnile or a
S;Q% e tiécgoﬂgyﬁ§é¥ghpwotection, whi ch conpri ses
a bl oo gl ucose Toweri’ng drug that does not
Okt Amud@eret | frsilpamcrssy gidodrectricbn, which comprises a blood

-[12-(3:(R) -am [ idin-1-yl)-5-fluoro-6-0xo- _ .
oBiedss Tl R Fnat diossnias o BiLaten phSpRdPeor
séBre€06MI &ad | BN; [ 6Ll (IR)NEI-Red - 1RGPS i BYAY gggkggéhydm-

in a manmmal, which 20 conprises adm nistering

3yneelgl-2 odwdignp dr (D ttr imsEnyddmeshydl-4tre i nsul in
- . | ). tq th
e e S e e

e of a owertl ng t hat
1dbeAn nogents t o | pEtres ressu I no teedriein, owhiahd comppasrd a blood

) _or conmpound (I 25 for the production of an,
ohitos® R ahrnd, ko s Nt SeimGEaRe SPROLARI on
s€0086] or hen@gent2 f - NGB Hplraetinon -9f ) tBe fluoro-6-oxo-
resent invention affords superior effects in .
bRy eHe} i peritimefhyel | bem zoasiinid ec @4t ansalanghpgeot in
comsishe gy the treatnent of diabetes and the |ike.
Mor eover, the agent for pancreas protection of the

1b) e emthon enf immaes estparidoeatine af abingaé, dwbith

comprises administering a blood glucose lowering drug that

does not stimulate insulin secretion, and compound (I) or

compound (II) to the mammal.

12) Use of a blood glucose lowering drug that does not

stimulate insulin secretion, and compound (I) or compound (II)

for the production of an agent for pancreas protection.
Effect of the Invention

[o006]

The agent for pancreas protection of the present
invention affords superior effects in increasing pancreatic
insulin content, and is useful for the treatment of diabetes
and the like.

| Moreover, the agent for pancreas protection of the
present invention suppress pancreatic fatigue due to
glucotoxicity, lipotoxicity, oxidative stress or an

endoplasmic reticulum stress and the like caused by diabetes,
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glucotoxicity, lipotoxicity, oxidative stress or an 35

endoplasm c reticulumstress and the |i ke caused by

di abetes, 3 and can maintain gl ucose-dependent

insulin secretion activity, which is an inportant

function of pancreatic R cells. Mreover, the agent

r ent [ c C o

e o SR B AR e Ry TR BeSidBoc Beiviey,
which chs g ompcertraagermn&tum @f rpwidr@atulfm BOf::ells
pancregtic R cells. Furthe al t hough the a
Por  panorealefs ot Be. PERMCoF SF R B ECER TS Tdn OF the
pt@éém@tmvélﬁmlé&h FugbH 44 QR8ic r@%&ﬁ%dﬁnbe'l'lskﬂe'aﬂh due to

secretion, it is free of side effects io0 associ ated

djpbetesnd C dpeRmatoreqaneFatipas o geplication of
%Qgpéégggtpng%ljgypoglycen1a) and bl ood gl ucose

owering drugs that stinulate insulin secretion by
acting F@mtaegmbfrenylamtlaaughe’clept@gel(l'e @pr pEnCresss iprotection
' h a refore ent for
oh b e T ST B A PO B E. 2 91ucpse-

dépéx@di@lntadiﬂmBirerﬂbxféﬂlcﬂl I qng ils Maele0 orfatslla@t gffects-
affected, wth diabetes and the |ike. [0007] In_the
2prestHted petth i il RIRPAASSONS UCoSe r VoRENLAG

cOhpDi e or00 esh){ﬂfgﬁ}déﬂi Al @rid %1'0'0@1 AR ﬁo%?@ﬁga drugs

20 cqgfound th owers bl ood gl ucose by an action
that hapirwm st eknsthlbim tdechiaisign bys @egtdnigoenf rosulfonylurea

<BESEEERL |6 o hdn VLS 4418 RO AURLTRY S P L ore,

tneldacyemm fqu:zhiccmhsglpmmﬂl@uem’fnghér pFelsbat do®ention can
25 n t stl ]ate ins secretion na%Obe in different
|

b¢ o Lkt R domaalang FamPakor BRsLenss| peEagted

wm@ydla?@e&@mancﬁstﬁéﬂeumézod gl ucose |owering activity
wi thout stinulation of insulin secretion is

Ovtlai ned. In other words, the blood gl ucose

| oweri pg gégg Qg%n9085¢89%1é£££§%gt |te é#ékﬁlucose

secretion rve
lmqmmgasdmc_blumzct glogzonet boveltlage aisuliihy seickBelilbn means a
stinmulation of insulin secretion after becom ng a

YR YU Ho A VI dHRP P IEOoYs AP ACtion mechanism

other than the insulin secretion from pancreatic B cells.
While the compound may be peptidic or nonpeptidic, a
nonpeptidic one is preferable.

In addition, the blood glucose lowering drug that does
not stimulate insulin secretion may be in different forms
before and after administration into the living body, as long
as the blood glucose lowering activity without stimulation of
insulin secretion is maintained. In other words, the blood
glucose lowering drug that does not stimulate insulin secretion
may be an “active metabolite” that acquires a blood glucose
lowering activity without stimulation of insulin secretion
after becoming a structure-modified drug by metabolism in
vivo. Moreover, the blood glucose lowering drug that does not
stimulate insulin secretion may be a “prodrug” that changes to

an active form by reaction of enzyme, gastric acid and the
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vi vo. Moreover, the bl ood glucose | owering drug that

does not stinmulate insulin secretion nay be a

"prodrug" that changes to 35 an active form by

reaction of enzyne, gastric acid and the 4 |ike under

physi ol ogi cal conditions in the living body. Specific

e bl ood gl A r.in r t.hat es

LEEE B il o R R R e L, 886

sensi t Bpecd fibi guampiles, of othaé dsl abdd ngl €c@Pé Orowering drug

agoni sts, 110- .s dr oxysteroi d dehydr ogenase ) )
AR ot B RULEET ALa T h TG Cand LRGP DS bR
s@xﬁsi@ffei‘é,ﬂ%cj%ﬁfgsﬁ%n%%d&%(iid LRI ALBRI’Es, 11p-

an appropriate ratio. Exanples of the insulin
hydrexysteroidaealdelradearass iigihidditors,c omgdmods idesg. |

o . . =t her _ )
LB R AL End B ¢ 18, 88 F8Le RIALE| Elbkeof may be used
i peeileirzdt onred te atre )Japitetpodlatteazatd o .Ri vogl i t azone,

Bal agl .t azone, Edag]itazon Regl | xane, FK-614, the

compouRiarBUSE P nEhe! HiREDLH 8998t FESh I RG LI
tiRegadll i d BfediondMbdduria e .MV edildg@3diazone or a salt

Met agl i dasen, LY-510929, T-131 or is a salt thereof,

thereobofPrair tately inkraghigrdsle) , meisdigdlitaizeng emea salt

n ang; f. r., i oglsi
CROEROE i S Gy St S Mo I azonl O8 v E81 988 z0me,
Balaf bttt ane BXagy lds adfortd]g  [Reguldxathes iFkel6dde the compounds
netfarmn, h ' buf.arm n and a sal.t thereof
of R LB e ST eSS T Rl LA ne
Mhi&$li€Xzdhestavd@Etiftaiday) Meadayl isRisent, heesh0929, T-131 or

(preferably hydrochl| oride) are preferabl e. Exanples of
atfels ottt i TRk archdde diks-ncPlidehesne

IR LIRS, desgid hedhd D248, 332204
W08/ 44921~ 25 \WP /d}ﬁ\f‘%y%w 9/ 2‘55\79%% aerﬁd%t ﬁieflufﬁlé,er’

Paegll i trzdnkeandia tsede, thegremtfosipateifie rsdityy pgd2ochloride) are

r ecept agoni sts are preferable. Exanples of the
pfﬁﬁ%é%éﬁ%Xysteroid dehydrogenase i nhibitor include

BVT- 3488amplekhef| tke. bEjaami @ss of né heda- g tieoshdase
i nhi bitors include 30 voglibhose, acarbose, mglitol _
PRER I HR = RHPTHS [anek 2 @R 1t hdsseofodei-Bose hydrochloride,

fRhEELFAbl K1ccinate) and the like. Of these, metformin and a
salt thereof (preferably hydrochloride) are preferable.

Examples of the somatostatin receptor agonists include
the compounds described in W001/25228, WO03/42204, W098/44921,
WO98/45285, W099/22735 and the like, and the like. Of these,
somatostatin subtype 2 receptor agonists are preferable.

Examples of the 11B-hydroxysteroid dehydrogenase
inhibitor include BVT-3498 and the like.

Examples of the a-glucosidase inhibitors include

voglibose, acarbose, miglitol, emiglitate and the like. Of

these, voglibose is preferable.

The blood glucose lowering drug that does not stimulate
insulin secretion is preferably an insulin sensitizer,
biguanide or a-glucosidase inhibitor, more preferably an

insulin sensitizer, particularly preferably pioglitazone or a
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The bl ood gl ucose | owering drug that does not
stinmulate insulin secretionis preferably an insulin
sensitizer, biguanide or a-glucosidase inhibitor,
nore preferably an 35 insulin sensitizer, particularly
preferably pioglitazone or a 5 salt thereof
ég e{erablf chI % OO& The definition of
Rebeet ¢ ‘%Mb‘%ﬁi‘if }} corrpound (1) is
RBags ned in the follomnng 5 As for the "substituted

or unsubstltuted the substituent includes al deh X
al kyl , TRexgeddaitippypfdgaeh suhpiétughfngn compound

&Hb&@ﬁa Kyt) a{yl ex;biﬂr?é&airkyéhe b Sl

car banoyl, carbocyclyl, carboxy, carbonyl group,
cycl oaIAk-yIfor el Gaubylteneteelsper unhabatltuted” the

het er pbi cycl oal k roc .
*HE EF SArY L AEhon HfAnBTy YRR i ng kg igene.

alhydépxammcﬂj n@kﬁh@mkyk,etamel, idysloadadl KWicycloaryl,
oxoal kyl (each may_ be further substltuted or

CRRSHBIY Tt UEREROGYH Yhe FRIROXYILITRRY Y R cEYFdPalkyl,
cPbkyh1kpeengde @ét@r al ki o S Uedt &ob ey dRidMy1 et hyl

propyl,”~isopfopyl, butyl,” sec-butyl, i sobut’yl’,
hebero@m@wahhmlem@, | héxlee r ey alh@ﬁ@@lthqm@,m 6

h%L%¥é§£§l§ng¥r1nE Ié§é§§¥§}é§§iﬂﬂiﬁ§n4gﬂ %@&one, nitro,

okehl RyEL hykeatkyt Ct-Ei‘d:ﬁZCﬂw?ﬁI-lI?e )furttit esydstiguted or
- CH2CH=CHCH2- ) , 20 pet hyl tetranet hyl ene (-CH2CH
%@Eftﬁl&%ﬁél)gndpﬁé‘hﬁia}ﬁ‘f%w ene (- CH2CH2CH2CH2CH2-)

and theHd keixgianmahes (ef_ 1[,h§1k§li kithd dee"c, N1Uda such as

Cl_6 al kylidené such as nethylene (=CH2), ethylidene
meETHEH3Pthy S0 ppoppy 1l dehsopxemy X CHB)t ), sqm?pgﬂxlde Aeobutyl,

t&rﬁgﬁ'@ﬁ%nl nc+g|19,§ge (=CH CH=CH2) and 25 the |ike.

udes -NHCH3, -N (CH3) 2,
- NHC1 BHuﬁJ%@MkyLeN@Cllﬁcahﬁ¢b)Erandlkyéehekeuchndsnagthylene

pr.ot ect ui tabl e rote é
agg% W, Gfté"f)fdled{ﬂ o@(ﬁ‘apéén)w a@%ﬁ ﬁ %i’zc )y,
téer&lﬂsm?whe m@@&@cﬁma»cl Izcb%rt@mueaehxdtgmmmz—), 2-
methyltetramethylene (-CH,CH(CH;3)CH,CH,-), pentamethylene (-
CH2CH2CH2CH2CH2—) and the like.

{I) and

Examples of the “alkylidene” include C;-¢ alkylidene
such as methylene (=CH;), ethylidene (=CHCHj3;), isopropylidene
(=C(CH3)2), propylidene (=CHCH,CH3), allylidene (=CH-CH=CH,) and
the like.

The “amino” includes -NH;, ~NHCHj;, -N(CH3);, -NHC;i-3-
alkyl, -N(Ci-3-alkyl), and the like, and may be protected by a
suitable protecting group (e.g., acetyl, tert-butoxycarbonyl,
benzyloxycarbonyl etc.).

The “aryl” means a monocyclic aromatic hydrocarbon
group, and (Cg-1p0)aryl such as phenyl and the like.

The “bicycloaryl” means a bicyclic aromatic hydrocarbon
group, and (Cg-12)bicycloaryl such as naphthyl and the like.

The “carbocyclyl” means a ring consisting of carbon

atoms.
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group, and (C6_10)aryl such as phenyl and the |iKke.
The "bicycloaryl" nmeans a bicyclic aromatic
hydrocarbon group, and (C9_12)bicycl oaryl such as
napht hyl and the |ike. The "carbocyclyl"” nmeans a ring
consi sting of carbon 35 atons. 6 The "cycl oal kyl" and

(C3_12), gycggehgﬁhhgfﬂlgﬁs §oﬁgg§%§@%hky&th9@uaxl

cycl opén cyclohexyl
cﬁbfbp@mpyiwxaﬂcb@wmtybAcggtt@ﬁbﬁtﬁqpctytlohexyl, cyclohexenyl,

?amagt % i d%ga%droé‘aeﬁ%ngﬁ] oxo Ig.l%)é}/llt’—l—yl,
deca P a1y 2, dhiicilondxkyand otllb&oldybaoheﬁbg
"bi cycl oal kyl " includes bicycl o[ 2. ] oct

RAoR o SHSBItYolPo [ PEPH et Prgl thRdLike.
the Ii Y yl I vAal
aroup 4581 5y %%%n??# flcluads .%ﬂ%%%fj% ALY
dé&&h?dﬁbmﬁphnhyﬁsf21nxuh1qydhmﬂ2 2bAdimepdr-1-gdoandThbe like.
a?:;?gggﬁg%%§%? %gﬁ}éggjrlncludes a divalent group derived

£ Pord 2 Ca/ﬁéﬁn%riltzmrféﬁ( o’%;d&'oalficyl.

azabic cl o[ 3. 1. 0] hex- 3- and the |ike. The

"het er B?CI‘BQFLF?yI BAANS| %bvaa@e ah P T PO Rip 1qde-
derivegpir 0%&@%8&8&8&8?1k9f€dlﬁéi@é&§y§l oal kyl. The

"heteroaryl " nmeans a cyclic aromatic group containing
a%alpicy¥cko . tdhEteptuting ,atomszabiloyadio] 3atl - Odhsk-2omé, 3-

of t he is,,a hetero at nitrogen atom
%%Y]CP%F%' @Uﬁ’ﬁeg a}florﬁmg@&l(et I’%%Kr “ést are carbon

at oms. THer ehetBeod@chbhlRgEEn8Y OIhEBYdde & udi e Temedyroup
and the sulfur atommay be oxidized. The heteroaryl

deREYedesrem gt?%pa%@‘rermﬁéﬁlfqrtﬁﬁ hetarocyctogdXyie,
| sot hi 370l 8nel 882008 mOXALI 820|c) PXaZPbRat dc 2g1§)up

oxadi azol, pyrazine; pyrazole, pyrlda2|ne pyridi ne,

ol.e or, 25 tetr ) e eroar I a
OIB(T' c?/%I ‘E‘E:e ot T cjy%laf }?qierfgo er e(le i %'He é:trg %g]r g@%ﬁ oxygen
atomhg s$sliundepestledly trandensedrsd tdmrbonoratzmrsl ngBere, the
sel ected fromthe group consi sting of aryl rin

NEVEPSRR kIFOR i TRY RS JurHiaEHAed icartdco %rfur atom may be

ofPHPLYE! | Ghe heteroaryl includes a group derived from furan,
imidazole, isothiazole, isoxazole, oxadiazol, oxazole, 1,2,3-
oxadiazol, pyrazine, pyrazole, pyridazine, pyridine,
pyrimidine, pyrroline, thiazole, 1,3,4-thiadiazol, triazole or
tetrazole.

The “heteroaryl” includes a bicyclic or tricyclic ring
wherein the heteroaryl ring is independently condensed with 1
or 2 rings selected from the group consisting of aryl ring,
cycloalkyl ring, cycloalkenyl ring and other monocyclic
heterocaryl and heterocycloalkyl ring. The bicyclic or
tricyclic heteroaryl includes a group derived from
benzo[b] furan, benzo[b]thiophene, benzimidazole, imidazo([4,5-
clpyridine, quinazoline, thieno[2,3-clpyridine, thieno[3,2-
b]lpyridine, thieno[2,3-blpyridine, indolizine, imidazo[1l,2-

alpyridine, quinoline, isoquinoline, phthalazine, quinoxaline,

7
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30 heteroaryl and heterocycl oal kyl ring. The bicyclic
or tricyclic heteroaryl includes a group derived from
benzo[ b] furan, benzo[ b]thi ophene, benzi m dazol e,

i m dazo[ 4, 5- c]pyridine, quinazoline,

t hi eno[ 2, 3-c] pyri di ne, thieno[3 2- b] pyridine,

ng?ﬁgﬂ 1d§n§JR¥rldlllzléfK¥ﬂ cﬂﬁhéln]dazgkiflnéndazole,

dine |squ|n
mdonmxal |h51@nzo>?a:nam1,t h}éﬂz(bp’}&;azcwud’}mbeﬁzditlh&azlolléw e,
i nd i hdazol e, |ndoI|ne benzoxazal g,

l%éﬁ%%ﬁ@?a%&boywmw@ S [l tr@d GV E 15 Epy Ard g [ 1, 2-
appxyazx@i@hleS ﬁﬂlﬂygwwez d 1P yazel ol s %ﬁ)&ralzm@ Beq ]

I mdazo[ 1 yrimdine, I'm dazo[ 1, 5-a] 5 pyrim dine,
pymlaa@wqg 511@ Wilnftmﬂe PysAmtisligfen, pya]rp}m[@u,ﬁeb]pyrldme,

g%{:éf{)g% 23 c yfdﬂ'& WJJIOA ﬂdz@@ﬁﬁlw ng;plﬁ(rrolom 2-

pyri pyrro yrlm
cbyyrnﬁnﬁé ZkampﬂbﬁQdBHd]pypymidhﬁEZ dyirlreNbd Bi, 2ed] pyrimidine,

d I d
oBUE ST Les S A AR P Tt o ool T b RV RGO (L 2-
b PYyF 948 dn; 3} PyFSEd NE, 214 J AZGIrds P, PYyirdion® [ 1, 2-

teridin, purine, carbazole, acri di ne, phena2|ne
Bﬁﬁﬁb@h@h@%ﬂepymwmkﬁhkﬂanahnyra21ne, triazo[l,5-alpyridine,

PAs P01 BORL O i, DA, A

pbénqthlazemexrpM3ndxathmﬂuprnm/ZRﬂﬂhyaraiyniola[BLQ 1-

nBLERRHD) AL Moot SR 2 o

pYﬁl@QﬂQﬁ@SG¢H@‘H& 1ch%&eEQ§E¥EllEh§lng may be bonded to
"het er obi cycl oar and hetero 10) bi cycl oaryl

itacPagent- apiasu eoxbashatarﬁ9aybp@§sﬁafn erypryte cycloalkyl,
S g ghe |

ci{ﬁieet’)%?%%ﬁyﬂ &Iq %‘% and\} qnlet erlzc}{l (fi%_"J -g'loé:lolr(ldlensed with the

heheradeybzperldyl, 4- nDrphonI 4- plpera2|nyl

DY O Ui RELDUALORLL O bt ero tcpuappiappary?

1ﬁ6ﬂu&@82laﬁﬁhoéﬁl&ﬁﬁii(1%dunyd¥dﬁtéfghlhak—@hky|
i ncl udes benzy|, phenethyl, 1- phenylethyl,

tet ERRYGT Pt SRyhingkinHe arike:hg dodeI- I n the present
Spec'fﬁ%%t“ﬂ@te§8€98¥8glﬁyi”'§na hetero(C;_12) cycloalkyl

include piperidyl, 4-morpholyl, 4-piperazinyl, pyrrolidinyl,
perhydropyrrolidinyl, 1,4-diazaperhydroepinyl, 1,3-dioxanyl,
1,4-dioxanyl and the like.

The (Cg-10) aryl (Ci-10) @alkyl includes benzyl, phenethyl, 1-
phenylethyl, 3-phenylpropyl and the like.
[0009]

In the present specification, compound (I) is a
compound represented by the formula:

[0010]
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conmpound represented by the formula: 30 [0010] 8 \N~' o0
M @Il NR3 (I ) LNx [0011) wherein Mis N or CR4,
QL and @2 are each independently selected fromthe
group 5 consisting of CO CS, SO SO and C=NRl; R2
is a hydrogen atom or a group selected fromthe
group consisting of (CL_10) alkyl, (C3_12) cycl oal kyl,

R2( _ 2) cycloal kyl (C1_5) alkyl, hetero (C3_12)
cy oalkyl (Cl-5) alkyl, hetero (C3 12) cycl oal kyl ,
10) yl (C1_10) al kyI heteroaryl (Cl1 10 5)

19\1 "12) bicycloaryl, hetero (C4_12)

b| CyClpparyrp heter@ )(C4_ 12) bi cycl oaryl (Cl1_5)

al kyl ,| car bo?lyl (C1_3) alkyl, thiocarbonyl (Cl_ 3)
al kyl Lsulfonyl (C1_3) alkyl, sulfinyl (C1_3) alkyl,
i mno (\Cx_ 3) al kyl, amno, (C6_10) aryl, heteroaryl,
hydroxy, (Cl_10) al koxy, (C6_10)aryl oxy,

fofiarjoar yl oxy, carbonyl group, imino group, 15

ul fonyl grqup and sulfinyl group (each of these can
Pt eRY bbgt’%ﬁfoor Q?’dR“l’msubstltut ed); R3 is a group

sel ect g8 4@ e el (i@l%béhti@ﬁtﬁ/ sees88L8 f£dmle group
al kyl , amno, (CLl _10) 12) " cycl oal kyl ,

al (C3
C‘I’l‘é?%?‘bl‘(@?flﬁorcﬁroaﬁqqylg%(€6d1@TN riyl (01 10) al kyl,

carpongt { e S, ks b B BER POCH e
gsomp msj(kﬂill_r@ ol (I;())(Gl,-mw[lLkggyl ;Ffléz)ajycﬂldawkyl,i nicRo
A F b PR AR SRl GV npe TR e ot oty

hetd f© (41,9 cqeRoantdy1sul(Einy) awfoun. l(ageamlaypt hBESLOEAYL (C,o
be substituted or 25 unsubstituted), and a substituted
s)Grl ydsudSeie LR Eevaloanyl, shetemn (Gri2YbigNBEPaEYH I nyetero (Ca-

FBiE§cBoBYP PEED 2119 oéaf’o&'(ﬁ“&éﬁlaﬁmq ftrtiq.raibtaggonyl (Cy-
3)alkyl, sulfonyl (Ci-3)alkyl, sulfinyl(Cj;-3)alkyl, imino (Ci-
3)alkyl, amino, (Cg-10)aryl, heteroaryl, hydroxy, (C1-10) @alkoxy,
(Ce-10) aryloxy, - heteroaryloxy, carbonyl group, imino group,
sulfonyl group and sulfinyl group (each of these can be
substituted or unsubstituted);

R3; is a group selected from the group consisting of
perhalo(C;-10)alkyl, amino, (Cj-1p)alkyl, (C3-12) cycloalkyl,
hetero (Cs3-12) cycloalkyl, (Cs-10)aryl(Ci-10)alkyl, heterocaryl (C;-
s)alkyl, (Cei0)aryl, heteroaryl, carbonyl (Ci-3)alkyl,
thiocarbonyl (C;-3)alkyl, sulfonyl(Cj-3)alkyl, sulfinyl (Ci-3)alkyl,
imino(Cj-3)alkyl, hydroxy, (Ci-10)alkoxy, (Ce-10)aryloxy,
heterocaryloxy, carbonyl group, imino group, sulfonyl group and
sulfinyl group (each of these can be substituted or
unsubstituted), and a substituted or unsubstituted 3-, 4-, 5-,
6- or 7-membered ring;

R; is a hydrogen atom, or a group selected from the
group consisting of halo, perhalo(Cj;-jp)alkyl, amino, cyano,
thio, (Ci-10)alkyl, (Cs-12)cycloalkyl, hetero (Cs.;2) cycloalkyl,
(Ce-10) aryl (Ci_10)alkyl, heteroaryl (Ci_s) alkyl, {Ce-10)aryl,

9
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group consi sting of hal o, perhal o(Cl_10)al kyl, am no,
cyano, thio, (ClL_10) alkyl, (C3_12) cycl oal kyl,
hetero (03_12) cycloal kyl, 30 (C6_10) aryl (C1_10)

al kyl, heteroaryl (C1_5) alkyl, (C6_10) aryl, 9

het eroaryl, carbonyl (Cl1-3) al kyl, thiocarbonyl (Ci1-3)

héhé%arggul&‘:Qﬂ%n;f'ﬂcﬁ})@il@d t:‘-‘diidfdaﬁéﬂonf< ](c3) c%l%'l&f

i m no ﬂi/ ydr oX (a-10
sut§pexy (Chetalk yl@X&flraybﬁhbdr@mkygnoumlnmcum)ad;kyl,

| | fi I 5 h
hgéggﬁgse ]gﬁO)gJelmsou 4t :J(t%lﬁflé ao¥fﬁiﬁ%’ljg)s{?tf%§)ag%5]:°’?é’e%§ Cgrbonyl
ghguppgen ahong %EO%'?WT?HJSMM e;]:g:;dmmrfmal ks@{l(ﬂiﬁyl group
consi St.i - cycl o
(FRPR: 8F  BeS8 syan it st eqtas 1) unepbEar reR)

al kyl , meigrgaﬁ%{ar&gé SAt&h ky&r a(%ou&?-)se@&%@do%ﬂn the
and het er o (C4- i cycloaryl (each of these can so
IBRUB UBRRF 1 T L o<P uHSuid Bilkytled) Cs3he i eyalddikdr, hetero (Cs-

i 3 g s re |
JEREL0aTRE 90 SRR TG A kLT CRORIReRE | B, (oo
12abdeyofloblgll i ahdrheSeseI(eptzedaﬁdymnotaliglgr(eahh of these can
cons) sti a carbqn atom an oxygen atom a
bﬁl’tq“ll P‘%‘f%‘ﬁno‘?s $HEHYSH ‘atom); and X is a group
Se|eCtQﬂ1%r@”Ehh&e9r HBVQQEﬁ &'gﬁpotséﬁgraéfgn?|ky

(C3-12) cycloal kyl, hetero cycl oal kyl
C%fe%&?%d?(w t®) ra|3<y¢r %eﬁte?f@ath(e@ILK) aakdkyhe ring L is

I
oy o e U MEC LR e o
cg@$i@hymg(qﬂ -88)cantbon atanlanHoxyﬁbnShtahkyb nii@rBgen atom

't(fg:l BQuﬂ‘ ’yC1at_16§r)1, I% C6-10) aryl, heteroaryl,

oxy (C6-10) aryl oxy,

heteroarﬁboﬁygrbﬁg §él§EK@Byfro&Cgh@)gﬁﬁﬁﬂ”ﬁﬁnsf%tlng of (C;-
car bonyl (ggroup, cyano, an imno rou a sul f onyl

104RbfpLan au)scafqlfqaﬂiky&nom@t(eé@d ot ) Eyi@kea bl delCs.

PABCI A oy 25 W) w180 3811 BT,

hQH?%@ﬁpig&)@a@ypﬂebey&blyafﬁbnﬁm(Cﬁgpabky&ﬁﬂﬂbadtarbonyl(Cb
)%E%ﬁﬁlag%&%o% 3%813?35iy956285?9£¥1(éﬁapf ﬁ?ﬂ[ imino (C;-
3)alkyl, amino, (Ce-19)aryl, heteroaryl, hydroxy, (Ci-i0)alkoxy,
(Ce-10) aryloxy, heteroaryloxy, (Ca-¢)alkenyl, (Cz2-g)alkynyl, a
carbonyl group, cyano, an imino group, a sulfonyl group and a
sulfinyl group (each of these can be substituted or
unsubstituted), or a salt thereof.
[0012]

Here, M is preferably CRs, more preferably CH.

Q' and Q* are preferably CO.

Ry is preferably a (Cj-s)alkyl group, more preferably
methyl.

R; is preferably a substituted or unsubstituted 4-, 5-,
6~ or 7-membered heterocycloalkyl, more preferably a group
represented by the formula:

[0013]
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R3 is preferably a substituted or unsubstituted 4-,

5-, 6- or 7-nenbered heterocycl oal kyl, nore
preferably a group represented by the fornula: [0013]
35 10 -N [0014] wherein p is 0-10; R5 is each

i ndependently hal o, perhalo(Cl_ 10) al kyl, CF3,
(C1_10) alkyl, (C6_ 10) aryl, 5

ape—\nitro, hydroxy,
yI am nosul fonyl, (Cl1_3) al kyI sul fonyl , (06 _
N o~

sulfonyl heteroarylsulfonyl (C6_10) aryloxy,
_ dr 08 Xy, (C6_10) aryl (Cl_lO) al kyl ,
het er oar yl QQf 5) al kyl, (G 12) cycloalkyl, hetero
2) cycloal kyl, am no, thio, (Cl1_10) al koxy, a
onyl group, an imno group, a sulfonyl group or
wngr%umfpny$ Qr bUp %ea@he@ﬁhthedepgadebélsub@l¢xLmemhaﬁo(cp

AR 8 Sl R ALY REELSTEN S Grgran.

hdherbankey irmindlsmlsfqm}e]f er(ahLy arl(HylasulfGngﬂ:HZ-(cs_ 15

T G or b hnstnast ekl (6 Sorbia, S e
heéé?&éryl&%?i}}ﬁéqﬂ)éﬁgﬁﬁﬁiéﬁyalk#${ﬂﬂé¥%noa éﬁggaéalkyl (Cs-

nJNMGleeﬂkyl,-Ne$€rexcfn(x9ycloak3th aEno, Ncllo)alkOXYI

g 5 P T iy g G
suBfHly]l gfbhi2S- (eacSCHz?tCHﬂrese cﬁlrlZB@-l%ubs—t@HﬁeHaSor
un P YEAN Froir; R CLAEHAGHY W eir AR be

afuRsHipet £ 9r1 - ypsubst|tuted L is particularly
preferably -CH2-. [0015] 25 X is preferably a group

repr es®@at 28 Byeferab by nul by dr oo 61tqm017]
The linker for L is preferably -CH,-, -CH,CH,-, -

CH;CH,CHz~, -C(0O)-, -CH,C(O)-, -C(O)CHz—, -CH,C(O)CHp-, -
C(0)CH,CHy—-, -CH2CH,C(O)-, -0O-, —-OCHz—-, ~-CHy;0-, -CH,OCH,-, -
OCH,CH,-, -CHyCH,0-, -N(CHj)-, -NHCH,-, -CH;NH-, -CH,NHCH,-, -
NHCH,CH;-, -CH;CH,NH-, -NHC(O)-, ~-N(CH3)C(0)-, -C(O)NH-,
C(O)N(CH3)-, -NHC(O)CH,-, ~C(O)NHCH;-, -C(O)CHyNH-, -CH,NHC (O)-
-CH,C (O)NH-, -NHCH,C(O)-, =-S-, -SCHp-, -CH,S-, —-SCH,CH,-, -
CH,SCH,;-, —-CHyCH,;S-, -C(0)S~-, -C(O)SCH;-, -CH,C(0O)S-, -C(O)CH,S-,
-CH,SC(0O) - and the like, each of which can be substituted or
unsubstituted. L is particularly preferably -CH,-.
[o015]

X is preferably a group represented by the formula:

[o016]

BREX

®)t
[0017]
wherein t is 0, 1, 2, 3, 4 or 5; R¢ is each independently halo,
perhalo(Ci-19) alkyl, CF3, (Ci-10)alkyl, (Ci-g)alkenyl, (Cz-¢)alkynyl,
(Ce-10) aryl, heteroaryl, aminosulfonyl, (Ci-3)alkylsulfonyl, (Cs-
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_whereint is 0, 1, 2, 3, 4 or 5; R6 is each
i ndependently halo, 30 perhalo (C1_10) al kyl, CF3r
(C1_10) al kyl, (C2_6) alkenyl, (C2_6) alkynyl, (C6_10)
aryl het er oaryl , an1nosu|fony|, (C1L_3) alkylsulfonyl,
11 1 0) arylsulfonyl hetero (C6_10)

mz %ff%k&f%lal aze*réf’%g?ef& Hspig bR 5 Yor iy’

hetyet et Kydxy,h e(tCE%l‘-ﬁ) CYSoa mic i@xﬁlllqﬁlkgie,tegm?g% éﬁtulsonal kyl (Cs-
o EER0alkv] o nerer e (5 i bgcanrt By Smifar ofRESY cyano, nitro,
hpdtdtyy! (@roypikeach af chpessytagrdep, sabstnins eRip, a

unsubstituted). X is nore pre¥erab|y (2-cyano) phenyl,

sqgf@yghcgm)qr a (spjify@rydxg)rpn@n)(pach of these can be
| k ) ph I 3-
ééégggﬁg%ieny g%fﬁ)?c2€g¥ ;stﬂzl) pgeny
(3- (C2X1Qs6moaékpngf¢pmbhyl(Z{éyanﬁﬁpheﬁbﬂhemﬁ cyano)phenyl
%%Eho%l%l}g%l (3(_%& |tr %nylés oi]?eeni/)phenyl
<1&2<@2a£ o)yl <(23 <@§rsbam5>h9@) ﬁhsﬂyi, (3= (Co-

2-sul fonam'do) phenyl, (3-sulfoamd

s)taé{kryalz@)wh)e@wényl(2—(ﬂsth@wb§be9y}ph ynethoxy)phenyl (2-

nd E GBI o | B ey A3 RATBLRYL LRORDY, - (3-
cweqﬂ*nemﬂéhrgﬂanyﬂ C(a?fhme?wd)epbh&wl (23~ h?t?ﬁhllfm@é)phenyl,
{25‘%\1?42{) %59%(%3919)0\3%&’1\;{%%@%%&&0\% Sa| kyl )

t ey 1 v oHER1(,CL (3~ Eétﬂékdi;}l%}@é%l ($2C£B1ﬁ&ﬂe€ayl>pheny1

al kyl) phenyl, (2-NH2) phen (3 20 NH2 pheny (2-
(§e o Ry mR - (@ YO eE P PhpREhyl 11 2.
h{éfhﬁxﬂé?%?%zgyﬂﬁgg)ax %?%%WIQ%PGS?§ 7)3C¥ﬁ£§91¥é+%nyl, (2-
yl 10) " ar
hapheptheny - hed-gradar) y:lh)ermmny(IZ COBH; hehhemylbr y( 3N phenyl,
G iSrTRERL. TS aNlranyphiy TBASREL ps(2-cox (oo
7)$1Mﬂ9@%@ﬂ¥| (32c62mbs><umamrpﬂenyl, (2-NHz) phenyl, (3-
- brono- 3, 5-di f| uor opheny
N&A)meé‘ryé:s @"dicﬁhué#giziﬂaéﬁwnﬁr (3= {¢4-1 aldeopigayl, (2-(Cs-
h
:éjéf%éikgﬁgkkéﬁpﬂg{Sgrggﬁé%§¥cloal yhjphenyl, (2-(Co.
m6aKYéﬁPhenpbhen§+(Cazwyawd)ghéndﬂﬁlmarbpbenghryE)QWQmmﬂ (3-

RO R ot s ST oy BRBEINGT ) 2P RRgT Car
£1herdpikeny BACH BfaritdH HF 16 opbenguhsbi, suiedhD6rophenyl, 2,5-
df?f&gﬁgéﬁég§¥% 2,5~-dibromophenyl, 2-bromo-3,5-difluorophenyl,
2-chloro-3,5-difluorophenyl, 2,3,5-trifluorophenyl, 2,3,5,6-
tetrafluorophenyl, 2-bromo-3,5,6-trifluorophenyl, 2-chloro-
3,5,6-trifluorophenyl, 2-cyano-3,5-difluorophenyl, 2-cyano-
3,5,6-trifluorophenyl, (2-hetero(C;-12)cycloalkyl)phenyl, (3-
hetero(Cs.12)cycloalkyl)phenyl and the like, each of which can
be substituted or unsubstituted.

X is particularly preferably (2-cyano)phenyl or 2-
cyano-5-fluorophenyl.
[o018]

When compound (I) forms a salt, the salt is preferably
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X is particularly preferably (2-cyano)phenyl or 2-
cyano- 5-fl uorophenyl. (0018] 35 When conpound (1)
forms a salt, the salt is preferably 12 a
phar macol ogi cal | y acceptable salt, such as a salt with
an inorganic acid, a salt with an organic acid, a

i, am.no acid and_the

i Kk
ap?a*'é?léfp%%?%%&%%Slr%f%e&%%lseaﬁmq 35ch BRoan BRI uErh an

iforgghudeasad f sa Wd it RGO EN @rigeinael dcillydaobadfi ®ith a
acid, nitrjic acid, sulfuric aC|d phosphoric acid and

bapiC| PReACTF AABHIQ asdghanss the tlﬁé,‘esalt with an
organ'%r@%bgabﬂ@CEQSﬁp?QEtéfmtﬁg df% i h l%?rganlc acid
trifluoroacetic acld unmari ¢ aci oxal 1 ¢ aci
1na1u@¢|@akmﬁcW1thﬂhydrquhhbrun1&qud,ahwdr09comuccanld, nitric
a s@f% aci d, , net.hanesul.f oni ¢ aci tg c acid,
?O?Uenesu %aafCl%(n&)}}Qr?éj IRE algrlgf ér bI les of
the salpreWetrBbaebashépassnert ache salﬁﬂwmhhsﬁﬂtongaﬂ1c acid
inine and the like. Preferable exanples of the
l%%??gemf%%t%dW%ﬁQ:%ﬂﬁqﬂ?zﬁﬁ%ﬁr trifdupggacsbicsa@idh fumaric

a§§@ar5k§lf@'§blﬁﬂLgé?@é%fﬂ”é&ﬁmdnhhélb'géld C@ﬂPdeda01d
(1) can be produced according to, for exanple,

swechods d@s@xlmﬁinqradi§#¥@ﬂ@EH@®@12¢m;cE?cAd1SDeﬁsd;c acid,
tgiugn ifbnaanalngﬂ§ &ﬁ' reto. [00191 20 Preferable

speC| e exanp nd (1) are the follow ng

COWDOUW&@famdbSG|éiambﬁégoéf the salt with a basic amino acid
. £€ chl or o- 2, 4- di oxo0- 3, 4-di hydr o- ZFprr|n1d|n | -
15¢ ?ﬁy??%%ﬁﬁ%ﬁﬁt449%9lne and ‘the

2-(6- C@E@E%rgbﬁgtQ*EmﬁlésdbPXQhé &5 o s 24 RMrd Brfline acid
n-1- 25 yl met hyl ) benzonitri

112cprée[%aJa¢ﬁ roLh mqmﬁtmquiqms qlmthsndpoaglde@h?| theslike.

- di oxo¢ P |n Llge e :

2-[[6- F{j‘%ﬁ%uéd ?fn&ko p|¥pe %‘EXn %? der 3583 fOr example,
theZméth@msndbéﬁﬁﬂﬁedHMnIUS*H?@QD&BDQ%HPD&nZQBFAFEBG696® or a
m§é$g§ noopi pgridin. 1-yl) - 3-ethyl -2, 4-di oxo-3, 4-dih

[0019]

Preferable specific examples of compound (I) are the

following compounds and salts thereof.
2-(6-chloro-2, 4-dioxo-3, 4-dihydro-2H-pyrimidin-1-
ylmethyl)benzonitrile;

2-(6-chloro-3-methyl-2, 4-dioxo-3,4-dihydro-2H~pyrimidin-1-
ylmethyl)benzonitrile;
2-[[6-[3-amino-1-piperidinyl]-3,4-dihydro-3-methyl-2,4-dioxo~
1(2H) -pyrimidinyl]methyllbenzonitrile;
2-[[6~[(3R)-3-amino-l-piperidinyl] -3, 4-dihydro-3-methyl-2,4-
dioxo-1(2H)-pyrimidinyl]methyllbenzonitrile;
2-[6-(3-aminopiperidin-1-yl)-3-ethyl-2,4-dioxo-3,4-dihydro~2H-
pyrimidin-1-ylmethyllbenzonitrile;
2~-[6-(3-aminopiperidin-1-yl)~2, 4-dioxo-3,4-dihydro-2H-
pyrimidin-l-ylmethyl]benzonitrile;
2-[6-(3-aminopiperidin-1-yl)-5-chloro-3-methyl-2,4-dioxo-3, 4-
dihydro-2H-pyrimidin-1l-ylmethyllbenzonitrile;
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pyri mdin-1-yl net hyl ] benzonitrile;

2-[6-(3-am nopi peridin-1-yl)-2,4-di oxo-3, 4-di hydr o- 2H
pyrimdin-1-yl met hyl ] benzonitrile;

2-[6-(3-am nopi peridin-1-yl)-5-chloro-3-nethyl-2,4-dio
xo0-3,4 35

di Ry I I r|I - _ _
R SRS ARRed SUEACE S ChaH I Y%éﬁudlae 2.4
dnpeez 4- dione;

g égs am nogﬁgx‘?{@gﬁnllyi’)')l 12 d pgobenayl kb pyrimdi o 4o
dbohd; an1nop|per|d|n I-yI) 1 (2 bronD 5-fl uorobenzyl)-3

-nmethyl- 1Hp di ne-2
654 égaahmebpﬁ@%qiam Y4y 7lnt?(damq;r%iéuﬂreéﬁ@@yﬁiypymethyl—

L e- 2, 4-di one;
1%- gggﬁ¥§%%§;g¥?d?%g+$yl) 1- (2-chl oro-4-fl uorobenzyl) -

63(Boamenhpiperﬂ@wmrlnyﬂXN&:szqhknny 5-fluorobenzyl)-3-
+f,3;2 'go eridin 1)~ 1-(2-bronmobenzyl) - 3- et hyl -
mgfgﬁyrl ' ﬁd ﬁed%d¥ 31 é

GQ(BGa{naﬁGpﬂpeBidIM-BnyIlp-] 1-3¢ Rt ro2,44-fdiuverebansd ydi hpd
0-2H _pyrimdin-I-ylnethyl}benzonitrile; 15
mét%lré@ypaﬁitlﬁb%&%%a%ﬁ% ~qAqnes. net hyI 2, 4- di oxo- 3, 4-di h

6¥¢Boa{%kh8§$£bgkﬁafn11¥y 1| 2 henaiy 'y‘l? 3—metgy% 11

6- (2- am noet hyl ani'no) - 3- et hyl - 2, 4- di"oxo- 3
P¥2kml§ynen2d4nd19w¢nethyI]benzonltrlIe

2= &%6 %% égﬁngPLPeriamlnéj)g)méiﬂ§ilay%n%g%géxg)4 dlhghgo 2H-

pgrhmﬂdanprmeﬂmﬂ ]ébén?/dmﬁiﬂ‘h)glt—:] genzonl Lrl I eI )24
- | - - anobenz -
T R b il el e

28= bgriﬁiéﬂhBPP&EH%tﬁ&IWﬁeﬁQ8n£%xhﬂj§yanObenZy|) 2,4-dio
hydro- 2H pyrim di n-1 -yl nethyl]benzonltrlle
2256 (2-aminoethylamino)-3-ethyl-2, 4-dioxo-3, 4-dihydro-2H-

pgﬁgﬁq}g;sna{n DORLPES il Jod D3 1H benzi ni dazol - 2-yI me
22 [ 8- (B oani Bo@: pke it 10- PH Ipy+3-ni SHaydnopleni/y Hpberanokb-3, 4-

d5hy§re 2 rp KB TSNV DERFOBIS TALEA- pyr azol -1 -
2¥|[bemgyéx}uﬁoﬁiﬁém@i@-ﬁ-lizlgyijmzdidyano‘ﬂeﬁ%wLbb@ﬂa%kb 3,4-

dghyer9325r@hbpnpéxmnnwlmqﬂ1)ylz bengiomidrdle3- pyrrol - |
2-[6-(3-aminopiperidin~1-yl)-3-(4-cyanobenzyl) -2, 4~-dioxo-3, 4~

dihydro-2H-pyrimidin-1-ylmethyl]lbenzonitrile;
2-[6-(3-aminopiperidin-1-yl) -3~ (1lH-benzimidazol-2-ylmethyl) -
2,4-dioxo~-3,4-dihydro-2H-pyrimidin-1-ylmethyl]benzonitrile;
2-[6-(3-aminopiperidin-1~yl)-2,4-dioxo-3-(4-pyrazol-1-
ylbenzyl) -3, 4-dihydro-2H-pyrimidin-1l-ylmethyl]benzonitrile;
2-[6-(3-aminopiperidin-1-yl)-2, 4-dioxo-3-(3-pyrrol-1-
ylbenzyl)-3,4-dihydro-2H-pyrimidin-1-ylmethyl]benzonitrile;
6-[(3-aminopiperidin-1-yl)-3-(2-cyanobenzyl) -2, 6-dioxo-3, 6—
dihydro-2H-pyrimidin-1l-ylmethyl]-thiophene-3-carbonitrile;
3-{4-(3-aminopiperidin-1-yl)-3-(2-cyanobenzyl) -2, 6-dioxo-3, 6—
dihydro-2H-pyrimidin-1-ylmethyl]-benzoic acid methyl ester;
3-[4-(3-aminopiperidin-1-yl)-3-(2-cyanobenzyl) -2, 6-dioxo-3, 6—

14



30

yl benzyl) - 3, 4-di hydro- 2H pyri m di n-| -yl nmet hyl ] benzoni t
rile;

6- [(3 am nopi peridin-1-yl)-3-(2-cyanobenzyl) -2, 6-di oxo

dﬂ{;f&’rdor Okl i W L2 S ML ERL DY Lbe d DL PRNSORs 3- car boni tr

6:ﬂiﬂkm@3anmmqﬁdpaFﬂdym9FlyB}stfEZeyammmmﬁﬁﬁlgoﬁbﬁbnhyi)—1H—
X0 3, fi- di_hydr Q- 2H—pyr|n1d|n | -yl met hyl ] - benzoic acid

P e’ 9380

23{ e[—4{ 3(<3z)amnﬁ%pﬁg>@rdamnl-1yﬁj 35L2nh Ty PHOPENZY O B 4li 0

6- 14 di hydro- Zkkgyrlnldln 1- ylneth l]- benzoi ¢
d%hyq;o 2H-pyrimidin-1l~ylmethyl}benzonitrile;

6, S?)"i‘ﬁnﬂ%?lpi‘l%!‘e 'd'inlllg(i]ll&(?' §-4 2R P&y MU LR hy1 -

I ne-2
1H5qyrﬂMﬂaﬂnemﬁ Meﬂupaeudln 1-yl]-5-chl oro-2, 4-di oxo-3, 4

d 2H— -1-ylneth b itrile;
6[3[%;% AR Y PP b St onzy) -
3417&4 H*g@wlmmdhee‘zza dldh@ﬂe
6-[3 F? am nopi peri din-1-yl]-1-(2-chloro-3, 6- dlfluorob
e

(RmAn § o -@wnﬁ;}zhwﬂrpapﬁél im- Yrphkr3-methyl-2, 4-dioxo-
36&?ﬁ%§$§é%ﬁ§%lﬂﬂhﬂ% %(Qﬁgh¥hph@€ﬁ&95DélfYﬁarékéﬁ%JBﬁtfale;

2-3] 66l Inpdrioiyl-pilgemiHEaY). 1 yB) dedilyydird- 3 4nmtiuplerzotridi oxo-
1 P oyrimi iy metbyl) A6 RORORS AT AR BELE et - 2. 4

2~ KMGD¢X3R -3-amino-1l-piperidinyl]-3,4-dihydro-3-methyl-2,4-
rimdinyl]nmethy I%€4 quorobenzonltrlle and

dlz>>fcrel a HRPYFigRCEo YL BrpBY L i AyE L usrabep et totlermt hy

(8IOX 1(2FD pyrim di nyl ] methyl]-4-fluorobenzonitrile.
[ oozolc@mm@u@d(u )1s samfarabalm

2 2o S s BRI L hy|?b§x§% [ Pame @Dy Adioxo-

1&P[)[ﬁajdlaa)dl&yaqmahhrlpbaﬁebdmyi1e3 4- d| hydr o- 3- et hy
4- dIOXO rlnldlnylg]neth yl ] benzonitril e;

2'2Lﬁ‘6L 3R) arﬁ-ﬁawnop. p@ﬂP&Fh?H’Y 23 df RYHR YA B TR hyLl 2, 4-

dldkdn%%ZH) pyrlmldlnyl]meth l;benzonltrlle,
1(2H) - pyri m'di nyl | met hyl ] - [ uorobenzonitrile;

29t I[Qfs[ %mﬂm lamiperidpnyei -di Ayt hgdnod yelrioy B=2vet -+ oxo-

! {12@ chlr(JfH)dm)yrl rrﬁe& |¥yl]] meFI]i Pfoaefllzﬁ%l%ﬁle nzonitrile;

2-of [ 6-a] GH)t- I-henieol- 1-phiekeidbhyl peBzoaiithydts<cl Ardthyl -2, 4-
trlfluoroacetate tartrate, toluenesulfonate or

rRsinasmalng: b1y 4 e prorenaigiios or
a %54 1t6-dHe3Rs3- @PHerhably benzoate, succinate,

trifluoroacetate, tartrate, toluenesulfonate or hydrochloride).
Compound (I) is more preferably 2-[[6-[(3R)-3-amino-1-
piperidinyl]-3,4-dihydro-3-methyl-2, 4-dioxo-1(2H) -
pyrimidinyl]lmethyl]lbenzonitrile or a salt thereof (preferably,
trifluoroacetate, benzoate, hydrochloride or toluenesulfonate),
particularly preferably 2~[[6-[(3R)-3-amino-l-piperidinyl]-
3,4-dihydro~3-methyl-2, 4-dioxo-1(2H) ~
pyrimidinyl]methyl]lbenzonitrile benzoate (to be sometimes

abbreviated as compound A in the present specification). 1In
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- - di - 3- -2, 4-di oxo-1(2H) - 30
pyri m di nyl ] met hyl ] benzonitrile or a salt thereof
(preferably, trifluoroacetate, benzoate, hydrochloride
or toluenesul fonate), particularly preferably
2-[[6-[(3R)-3-am no-I -piperidinyl]-

,4-d 3-nmethyl -2, 4-di -1(2H) -

B, PG| FREERETTBErin: T | & Horkasm £ S5mpgund A means
2sQmet-if18R) 35-akbh6Vi ab Bl BBd TOPPIOLE 0 -AL Iy drite- 3res @Rl -2, 4-
specification), In, 15 the present specification, the

ohpEEPH oPYEb%%WlK“?@ah% Jbenzonitrile.
2 [[6 [Al%fé)rr%tqmeri@, < B!mB%hh@' nyh] l§ flo gk hﬁ!ﬁé?efe”al@ﬁt/ -1 [6-

, 4- di oxo- 1(2H) “pyri m di nyl ] met hyl ] benzoni tri |
[ABRérBaamvebyl-poommyu 354mle/qrcef3eﬂrwmkwlz2[,[46dloxo—
ey PYE AR AT L IR W H T T R R S Oy P 534

tHe@xof lbzémeaablpldtﬁyfimmﬁéaéétahélLgudarﬂax@nb&rlle
or. a salt thereof (preferably, trifluoroacetate,

hyGrerRAPEige)  NHAFbERELRT HE)PLPERTIRIN £ ) GrldOR) aprpmino-1-

p%}:%%?;ﬂﬁf\%@ -9; @UHDQ%&%? 03—3m%%1% ly 2 24 4dl<§)|xooxo1 1(£H) io

PWamwdanI]ynﬁ'ehhyl TMﬂMm@@emmﬁmrlq @usm;mart@t dtot e
Reats ca?gglsff%)?{ (gl at edOIgs%L?n nd B 'E:re %[ resent

)10
SPEci Ion he” pre speC| |ca iron, e free
Sb@bﬁfﬁﬁatiaﬂmourmhEihﬁﬂyrksent specification, the free form of
(3R)-3-am.n - i eridiny]]-3, 4-, .

C&PE%HP% 8 hﬁ?ﬁ?IZZ?QG lii?@% 48&%7ﬁ%ﬂ%ﬁﬂﬁ%ﬂ§?ﬂyﬁ]4l
dth;@rBLg%eEﬁg;owuai@xom@&l)] ﬂﬁiﬂ%ﬁfﬁg%@thyl] -4-
spécification; compound (I s a

fﬁ@pﬁ@b@ﬁﬂéﬂlbyliﬁe formul a: [0022] 20 R8 Q' N, La -Xa

é%%%’ RO N z [0023] wherein Qis selected fromthe

consisting of CO, SO SO and C=NR7; 25 Zis a
group Skl ediepdasemtt kpegridipatansi stomgoohdhéld) is a

compound represented by the formula:

[0022]

R; Q\ _La—Xa

)\ (an

R;

[0023]
wherein Q is selected from the group consisting of CO, SO, SO,
and C=NR7y;

Z is a group selected from the group consisting of halo,
perhalo(Cji_j0)alkyl, amino, cyano, thio, (Ci-10)alkyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, carbonyl (C;_3)alkyl,
thiocarbonyl (Ci-3)alkyl, sulfonyl(Ci-3)alkyl, sulfinyl(C;-3)alkyl,
imino(Cj;-3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
alkenyl, alkynyl, a carbonyl group, an imino group, a sulfonyl
group and a sulfinyl group (each of these can be substituted

or unsubstituted), and a substituted or unsubstituted 4-, 5-,
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perhalo (Cl1_10) al kyl, am no, cyano, thio, (Cl_10)
al kyl, cycl oal kyl, heterocycloal kyl, aryl,

het eroaryl, carbonyl (C13)al kyl, thiocarbonyl (Cl_3)
al kyl, sulfonyl (C1_3) alkyl, sulfinyl (C1_3) alkyl,
imno (C1_3) al kyl, hydroxy, alkoxy, aryl oxy,

6he6§rpq&¥h§§%Ki%%Jgtkenyl al kynyl, a carbonyl group,

an 1 mno group, fl fonyl group and a sulfinyl group
(each 8% 4hesks @ar kachubstiepehddntdy ansudsogéntaddm, or a

d bst ed bstituted 4-
o800 ST EE ¢4 S ha e, consa o 1z BERadRy | ehalo (Ci-

1o|?§édk9§1¢naﬁlﬁ8} 8Yafo, Of Dtio sedierd ed((flrfal)rhn.hglgrwgp
consi sting of halo, erhalo&; 10) al kyl, am no,
123 GRAORKY L 0, NEREED (¢C12) Ay L/ egyé@z)malkyl

h%}r',%:?%ll#{%g ar ?T)ecfﬁ{ﬁh’et er oA y?éf%%jl)gé?yd Ky telz%gc 12)

1Dbégycdenyyl, hehebonYIxfl3I5lkyk»uﬂhand:ban&dd@n¥ﬁalkyl

stiiody fadh 1 ek AR G aRbP L) ivpd (RSB, arvn,

hétgybarﬁ1y|hydfﬁﬁy¥(éﬂhﬂxyyhﬁQQQbky,ah@@é&oa@&lbﬁyy alkenyl,
het er oaryl oxy, al kenyl, so al kynyl, a carbonyl group,
apkyRy nod gCF%)ERPnbbl Qﬂ%ylafgrlél}ﬁlo &r@UR-sal \SPWPHQF-OHEOUP

aﬁ&aghsﬁfgflgf%ar%ﬁ% b(eea%fp%tf ttllllte%% ) Bgsggggﬂ.ﬂﬁﬁgh or

is a om or a group se rom-t
ugsaopt tomsedki ng of (C1_10)al kyl, cycloalkyl
hetero ycl oal

hetero y+%l| ?bxydﬁ?%ml%%ﬂll hogﬁtwg{ Oﬁg:toépbﬁ r&%&%l Ql fFom the

gteashcofisidesey o (15 ﬁmbikylut@ﬁcDbalHﬁskmﬁétét5é¥610alkyl
La_is a |inker_ providing a 2§P (separat 1 on)
AEBE r RPEERHG k0 IF R K oS tseORE¥ Xk YandPLR¥CLPAgYL and

hbfetSbi dPe PONARH [icH @ Sk s %‘éﬁ’l $el %Qb‘éﬂléﬁ%lit Be
group consisti'ng of (C1_ 10) alkyl, (C3_12)

uny@b@@itwtedhetero (C3_12) cycloal kyl, aryl (Cl_ 10)
aIkyI, het.er ga cIo ryl,
oLl diessr aasthyL €l DL sl o (G IR by g1

cbhi:@@pcbxﬁkﬂ)ﬂycj {0 Yo & kilomx2betwlctnKla 6l Bheakkyl, La is
sulfln (C1_3) alkyl, imno (C1_3) alkyl, am no,
bapged %teroaryl hydroxy, al koxy, aryl oxy,

het efo%yhgx}é gr@hiﬁeg¥iec%5yf‘ﬂ>m &Yl cHOWbing of (Ci-
cyano, an imno0 group, a
10)alkyl, (Cs-.i2)cycloalkyl, hetero(Cs-iz)cycloalkyl, aryl (C;-
10)alkyl, heteroaryl (C;-s)alkyl, (Cg-12)bicycloaryl, hetero(C,-
12)bicycloaryl, carbonyl (C;-3)alkyl, thiocarbonyl(C;-3)alkyl,
sulfonyl (C;-3)alkyl, sulfinyl(C;-3)alkyl, imino(C;-3)alkyl, amino,
aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
alkenyl, alkynyl, a carbonyl group, cyano, an imino group, a
sulfonyl group and a sulfinyl group (each of these can be
substituted or unsubstituted), or a salt thereof.
[0024]

Here, Q is preferably CO.

Z is preferably a substituted or unsubstituted 4-, 5-,
6- or 7-membered ring, more preferably a group represented by

the formula:

[0025]
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be substituted or unsubstituted), or a salt thereof.
30 [00241 Here, Qis preferably CO Z is preferably a
substituted or unsubstituted 4-, 5-, 6- or 7-nenbered
ring, nore preferably a group represented by the
formula: 35 [0025] 17 -N ()p (0026] wherein p and R5
are as defined above. Z is particularly 5 preferably
n&- pi peridinyl-1-yl. R8 is preferably halo, nore
—49Nefera ly fluoro. RO is preferably a hydrogen atom

r for La is preferably -CH2-, -CH2CH2-, -

CH2 ’R'gﬁ’ -, CH2C(O) ., -C (O CH2-, -CH2C
(O CH2- C (0) CH2CH2-, - CH2CH2C (0) -, -O-,
[o0zE)-, -CH2O-, - CHROCH2-, - OCH2CH2-, - CH2CH2O-. - N

AR g e S e SRR o 3 MR R

p¥efdhabN  G43mino-—phideriinGH2i-y1C (0) NHCH2 -C (0)
T he PreheblY. Selsa pore Eggéﬁéégﬁg@lu&ro ’

- CH2CHR S35 &é@ra%l,y 2ChydrogeatomCH2C (O S, -C
(O CH2S-, -CH2SC(O- and thé like. Lais
partuc@harlynb¢ef%¢abw@ l&}ﬂpefeqahiyn Cda—y s—CH2CHp—, -

ably roup ent he f 0028]
Ty s e G T H T
CleHszgbﬂdel)afﬂﬂhfdﬁﬂadllW) Jggl g()b- Pﬁwm&l—o g—ggﬂ@) f&{l(ﬂiédﬁﬂz ;-

1 10) al ky al ke al kyn
OGkLHes, T)PARGP-» el B —NAGPAGs T CE- - (ChalRCHe, -
Nm}kzxclrgulfo@wcn (65, me@@ylsulﬁw3l)C(b$LeroC((6§mh0), -

yIsquonyI QCB 10) aryloxy,

C(O)N(CH3) -, ~NH (OYCHz-, -C(O)NHCH,-, -C(0)CHoNH-, ~-CH,NHC(O)-
—-CH,C (O)NH~-, -NHCH,C(0)-, -S~-, -SCH,-, -CHyS-, -SCH,CHz~-, -
CH,SCH,;-, ~CH,CH;S8-, -C(0)S-, -C(0O)SCH,-, -CH,C(0)S-, —-C(O)CH,S-,
-CH,SC(0) - and the like. La is particularly preferably -CH,-.

[0027]

Xa is preferably a group represented by the formula:

[0028]

R,) ta
[0029]
wherein ta is 0, 1, 2 or 3; each Rjp is independently halo,
perhalo(Ci-ij0)alkyl, CF3, (Ci-10)alkyl, (Cz-¢)alkenyl, (Cz-¢)alkynyl,
(Ce-10) aryl, heterocaryl, aminosulfonyl, (Ci-3)alkylsulfonyl, (Ce-
10)arylsulfonyl, hetero(Ce-1p)arylsulfonyl, (Ce-10)aryloxy,
heteroaryloxy, (Ce¢-10)aryl(Ci-10)alkyl, heteroaryl(Ci-s)alkyl, (Cs-
12) cycloalkyl, hetero(Cs-iz)cycloalkyl, amino, thio, cyano, nitro,
hydroxy, (Ci-i10)alkoxy, a carbonyl group, an imino group, a
sulfonyl group or a sulfinyl group (each of these can be

substituted or unsubstituted).
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_  heteroaryloxy, (C6_10) aryl (C1_10) alkyl,
heteroaryl (Cl1_5) alkyl, (C3 12) cycloal kyl, hetero
(C3_12) cycl oal kyl, anino thi o, cyano, nitro,
hydroxy, (d _10) al koxy, a carbonyl group, an imno
group, a 30 sul fonyl group or a sulfinyl group (each

f th b ot ed
5 *tRess P9, LA o AR S i e,
(Zéh?dmbxy%puﬂﬁym” C13nhvﬁm@Xph@h®ﬂyl(2 (Czs)alkenyl)phenyl,

6>®1admlpheh9myl (2(—818kl>{)991@ﬂ§1‘)’| (3413191:&;1%&';5%)/' g2L 2

5 carboxy)pheny , (3-carboxy)phenyl
carhesy heiti lae ﬁﬁnﬂﬂﬂ OXGSPh@@NBoxd&r@érphéﬁynde)phenyl (3-

ok P SO B AT P

s Pf ame anainds )ipHerpligny(2 - tedraawilydrphenl )l phe oyl |

t %ﬁ?qagﬁb%ﬂvVﬁﬂhe %g%%%%ﬁ&ﬁgﬁ9RQ%%Y&?pﬁényl (2-

RIYesH enyl3- |?ﬂaﬂ 2-6ONKHR 319~
acmm%a h:)% Ry c1h%méhf"k%| ) phen%?pﬁﬂ&h&)& 2

hx@ﬂoxmetémlylah%w@nyl(?» yd@ezy(nert Y1) ahRplyY . ptidnyl |

i R L S e e

CQNi) phehaill, y (B-EDNHA0].y) 4 Pkgl polodpiEny (3~ ccpmagl When

R Bl e itk ol P e Rup it e DR i | oo (Gl ) pheny
affd ) the20L Ganpaiash @f WwnGah Banpheddcsdtaegeedi 8g to,
for exanple the net hods described in

ur&ﬂé%tﬂo@&%&eu?l and EP- A- 1506967, or a method

anal OQQHS 5§E9cul£€$$]ﬁrgffgagge r Cr*%lqchenyl

exanpl es o onpound I nc ow ng
unds and salts thereof.

22 (R LA ISBPEE S-S O % B Didreranny
a ZoHRrriad IR)g iR 1P iaRVeptiabik- ¥h) t5sehhYAY | t6- 8XRpSThaY (1) .

rimdin-
Compound (II) can be produced according to, for example,

the methods described in US-A-2005-0261271 and EP-A-1506967,

or a method analogous thereto.
[0031]

Preferable specific examples of compound (II) include
the following compounds and salts thereof.
2-[2-(3-(R)~aminopiperidin-1-yl)-5-bromo-6-oxo-6H-pyrimidin-1-
ylmethyllbenzonitrile;
2-[2—(3—(R)—aminopiperidin-l—yl)—5—ethynyl—6—oxo—6H—pyrimidin—
l1-ylmethyl]lbenzonitrile;
2-[2-(3-(R) ~aminopiperidin-1-yl)-4,5-dimethyl-6-0oxo-6H-
pyrimidin-l-ylmethyllbenzonitrile;
2-[2-(3-(R)-aminopiperidin-1-yl)-5-chloro-6-oxo-6H-pyrimidin-
l1-ylmethyllbenzonitrile;

(R)-2-((2- (3-aminopiperidin-1-yl)-5-fluoro-6-oxopyrimidin-
1(6H)~yl)methyl)-4-fluorobenzonitrile;
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ile; 30

2-[2-(3-(R) -am nopi pleriedi n-1-yl)-4,5-di net hyl - 6- oxo- 6H
- pyrimdin-|-ylnmethyl]benzonitrile;

2-[2-(3-(R) -am nopi peridin-1-yl)-5-chl oro-6- oxo- 6H pyr
imdin- 1-ylnmethyl]benzonitrile;

2 (42 13- ani : i e B floyar @ s i
T 2L L S A S 2R a s B Pt g e
1 (&) 2y (iRe 18y ot Srofl yperakginzoh-iytin)ji-1e;chl or 0- 6- oxopyri mi

[ N5 =yl thyl)-4:f] itrile;
Ry 2ot N e oA Y SR ring b xorypipinia-
1i 6H) 1¢BHhethy Mt Dudh-dddiicplaenzqri;trile; s

Z_LZ_;SB;,HS R) - am nopi peri di n-1-yl)-5-prop-1-ynyl - 6- oxo- 6
2HLZp{$T AR b7 3RInSR FRA A Jiodmadnitoripep— 1 -ynyl=-6-oxo-6H-
=F 2+ (3= a1 ' 1134 051504, -35-4.1 uor o- 6- oxo- 6H pyrimd
P R B g
22{22{33atR)cpipewipliperli-diln—-b-filudsdHoroxo-6Hopyréigyn-1-
tmdin:..10 1-ylnmethyl]benzonitrile; and
y%“fgh{'{%]?ﬁ}z%%%]'gnet hyl pi peri din-1-yl)-5-chloro-6-o0
2% 026 B~ pyy +dfh Th sp dlper inEitriyl-Jy1g REe 1ludrce 6-ok08R}- pyrimidin-
Conpound ](#I) is preferably 15
1ovinethy hlherzrpidry idier- ) - 5- f | uor o- 6- oxo- 6H pyri ni d
LasL 13 ylmet henzoiyJFidi®eridin-1- —c_ —6—oxo—E6H—
22?%23%3%%)%}%{1%1 nopi perty(}iﬂr@f-rﬁ%l-n&lf Iyl}c))r g- gyc%)?g?GEI- Bi/‘? o
Pymimidinglyyiree thy ] ldmmaeriithriile. or a salt thereof
ﬁ%%erably trifluoroacetate, tartrate or 20
chloride). (0033] Conpound (Il) is nore
pr ef er @omponB2 (3 ( Ry- preferably
anj nogi eridin-1-yl)-5-fluoro-6-oxo0-6H pyrimdin-I- .
2y1 frief 9%@%%9&%9#?%44%?%ﬁy%i?ﬁﬂﬁiWﬂﬁ%ﬁ§ﬂ°xPﬁﬁ§F8ﬁéﬁmﬁdQB‘1‘
yiﬁlééﬁyp{@é@%ﬂ&iﬂ@;rt rate or hydrochl oride),
particularly preferably,

22[p2(33(R Ry amimomimqreird idirL-41) 55 oror 6-6Xox6H-pyrimidin-
lggﬁnﬁ#ﬂﬁ@%&%%t@h@ ] benzonitrile tartrate (to be
or a salt thereof (preferably trifluorocacetate, tartrate or
hydrochloride).

{0033]

Compound (II) is more preferably 2-{2-(3-(R)-
aminopiperidin-1-yl)-5-fluoro-6-oxo-6H-pyrimidin-1-
ylmethyl]lbenzonitrile or a salt thereof (preferably
trifluorocacetate, tartrate or hydrochloride), particularly
preferably, 2-{2-(3-(R)-aminopiperidin-1-yl)-5-fluoro-6-oxo-
6H-pyrimidin-1l-ylmethyl]benzonitrile tartrate (to be sometimes
abbreviated as compound C in the present specification). In
the present specification, the free form of compound C means
2-[2-(3-(R) —aminopiperidin-1-yl)-5-fluoro-6-oxo-6H-pyrimidin-
l1-ylmethyl]lbenzonitrile.

[0034]

Preferable specific examples of the agent for pancreas

protection of the present invention include are as follows:

(1) an agent for pancreas protection, which comprises a blood
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abbrevi ated as conmpound C in the present
specification). In the present specification, the
free formof conpound C neans 30
2-[2-(3-(R)-aninopiperidin-l-yI)-5-fIuoro-6-oxo-6Fprr
i mdin- ylnethyl]benzonitrile (0034] Preferable

gf&@?éé fbﬁggqp %&u. Hg% o M RN ﬁeg% 1nsu11n
protectTon of 4 e 6¥ese lnven o i NC € are
séotéoisn éﬁﬂ(Ze[EH+Eﬂ&nﬁ—3#mmum@napga@em&dﬁﬁynueB 4 dlhydro—

3R b LS VRO VT USSP g g Chwa. bénzonfexife or a
sgxi[éhéfé’ﬁ - 131 &BnMirlatiideer i di nyl ] -3, 4-di hydro-
3-met hyl - 2, 4-di oxo- 1( 2H) - pyri m di nyl ] net hyl ] benzoni tri

[herer the dalqod (piumsise d owertinga Giro shphedeest pet stimulate
g ted timulate
L R O P e B PR nE ™ )
(1msuim$urmnmsdn§xﬂldQHeﬂpneﬂépﬁbﬂwo@hb@&ioaeone arsal salt
here nore prefer i tazon hIorl e),
S A R R R e NS S S
(m)ens uaiiie (ﬁ&ﬂ@r%fhﬁrﬁlﬂ{e\tf@inflw &N ah)éQ&QCBheEéQE) » more
| c) a-glucosidase inhibitor (preferably

PV%@?F%R%&&WGtQQHmknwhxﬂﬁﬂﬁmlﬂr ar@és protection,
yhi op_serprises.a hliaed ol yegse Layer ng diug Lt

does n a e InSU ecre |0n
(2) [416- éqéﬁﬁ beupanmﬂeqs pmnuédmﬂqh 3whidhhgdmpriSes a blood

o PR Sty i e e hr e SO L RERL 6

sébp&€ion hend! pod e Mm@eéﬁwa&wg—@&@@r&aahydq)es BOoHihydro-
stinmulate insulin secretion is preferab

3T’Bﬂ*ﬁ:¥\h¥gr4Tcizléaxq-r%‘s@ﬁ)ww&ﬁ&%ql?éfrl](“&FCéb’égaBry
f I
plg%ﬁéﬁ%&{‘& A lo” Q)tt%%f%)% ¥ guesmgaﬁsﬁaaﬁ y

I tazone
[h@refet@@lbdondfqﬁunqsanlqweﬂﬂmg ﬁh@gemhatndoes not stimulate

e erabl tformn h orid
B T e O o BB gtk FoddGHiBghe) | : and
(23) ﬂms@gﬂntsérwlﬁq&r&r e(@fre@’e&‘amtyl @riog\MithEoﬁ@”BE:I §€salt
a blood 25 glucose | owering drug that does_not
thererf atrrorhRAGHerabdsr @diogn idggone hydrochloride),

(gb 2b£§héﬁ§dé“?§¥§¥é¥§ﬂﬂy %e%fgrhu%,E|u9r9a§t°§ﬂereof, more

preferably metformin hydrochloride), or

(2c) o-glucosidase inhibitor (preferably voglibose)]; and

(3) an agent for pancreas protection, which comprises a blood
glucose lowering drug that does not stimulate insulin
secretion and 2-[2-(3-(R)-aminopiperidin-1-yl)-5-fluoro-6-oxo-
6H-pyrimidin-1-ylmethyl]lbenzonitrile or a salt thereof in
combination

[here, the blood glucose lowering drug that does not stimulate
insulin secretion is preferably the following:

(3a) insulin sensitizer (preferably pioglitazone or a salt
thereof, more preferably pioglitazone hydrochloride),

(3b) biguanide (preferably metformin or a salt thereof, more

preferably metformin hydrochloride), or

(3c) a-glucosidase inhibitor (preferably voglibose)].
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6H pyrimdin-1-yl methyl]benzonitrile or a salt thereof
in conbination [here, the blood glucose | owering drug
that does not stinulate 30 insulin secretion is
preferably the followng: (3a) insulin sensitizer
(preferably pioglitazone or a salt thereof, nore
(?bggﬁrably pi ogl i tazone hydrochl oride), (3b) biguanide
préferably netformn or a salt thereof, nore

preferﬁhéyagﬂnﬁ(ﬁaﬁrpdqah&nﬂﬂpndukgtiam*035tb@cpresent

a l.ucosi das bltor refe abL ogl i bose)]. 21
Vi e ber BBEEihEh bOT ELREAR e PR GPE [dlucodd
1cwea_slefgt driudVeRkitOdceaNnbe ebtiAiNgte b¥ns@IDh N$&@rétion and

bl ood gl ucose I|owering drug that does not stinulate

CqmRANTIch ddc Pat FERPRHAd: (ééarpaa nACELYe oiNGERGLRMES ( | These
28R lingdighed £ beT%%ﬁeda%we?f@géfgﬁfémé dBYarately

into preparations separate
oglsmmuknaaamﬂsﬂyt5999hherwwuhhaapphanm@©¢bggn@¢lyy acceptable
(oo table carrier. Here, as the pharnmacol ogically
Eﬁ%%é%%able carrier, 1o various organic or inorganic

carri eHef@} eds aflfe GSH MR} 1dal14s edcrptapler cakgier,
for pharmaceutical preparations are used, _They are
V%ﬂ%ﬂﬂﬁﬂ?%&?”éfcpﬁléﬁPrQPBBFlEéﬁfleﬁlﬂﬂE?rb?ls conventionally

uégd“dg‘%yﬁgyiéﬁ%rf§glbﬂaEhﬁE@ﬁ@imeSpréﬁQr§918@@tare used.

solubilizing agent, suspending agent, i1sotonicity
Thepersre lfenged gsoahcnglgﬁtagénbraqdnthebim&@mfQﬁ

d%ﬁéﬁﬂé&eﬂﬁp%% t%%a§d g{lggragggﬁgarghd gbl@%%%tlgb éégllzlng

i cal” prepar NS “sUc preservartf
agﬁﬁﬁ(nsukyahdlnglagantv SﬂeebﬁmbmgyaQQGhtﬂﬂﬂuffﬁr,|$é&th1ng
can be used. 36] Pref erabl e exanpl es_of the

2G7h eh e e EPaCag 1o BHEPBERLL OPhmANHeIS, Mecessary,

a&}éﬁHﬂHﬂ#@ fo&t?hﬁgmaaéﬁggbaﬁ'Ekéﬁgra§i@ﬁ§hsu@ﬁxéé'n
crystalline cellul ose, |owsubstituted

pmmetﬁW@pyla@éubaudget rseglamaohr bewgakeningcdgenipsand the

q{ %g ul lul an, |ight anhydrous silicic acid,
synfﬁ iC un1nun1si|icate, magnesi um al um nat e

[oetzadi | i cate and the

Preferable examples of the excipient include lactose,
sucrose, D-mannitol, D-sorbitol, starch, pregelatinized
starch, dextrin, crystalline cellulose, low-substituted
hydroxypropylcellulose, sodium carboxymethylcellulose, gum
arabic, pullulan, light anhydrous silicic acid, synthetic
aluminum silicate, magnesium aluminate metasilicate and the
like.

Preferable examples of the lubricant include magnesium
stearate, calcium stearate, talc, colloidal silica and the
like.

Preferable examples of the binder include
pregelatinized starch, saccharose, gelatin, gum arabic,
methylcellulose, carboxymethylcellulose, sodium
carboxymethylcellulose, crystalline celluloée, sucrose, D-
mannitol, trehalose, dextrin, pullulan,

hydroxypropylcellulose, hydroxypropyl methylcellulose,
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i ke. Preferable exanples of the l[ubricant include
magnesi um stearate, calciumstearate, talc, colloida
silica and the |Iike. 30 Preferable exanples of the
bi nder include pregelatinized starch, saccharose,
gelatin, gumarabic, nethylcellul ose,

p%%%@%lggqnﬁ 8"‘2‘? tzl%slsl;ia I'i ne cel | ul ose,

sucr osBrebDeranhai ¢vdmpleshaf oses dksanhagrqmﬂlunaiudeBS
droxypro | cel | yl ose, hydroxypr | cel I ul
L e oihtons SrdeoRame eI CRELPLPERy oo P&fm
W@n@:@ldeﬁﬁhﬂc@e{)}t %’dﬂlﬂl?]n Fﬁ@lbluzéiemehaékéfesodlum
sucrose, starch, car ox¥£§t g cel l ul ose, cal cium

CWWW%H qlrode; PYSCar hbFESsacidodt oy
seo S Jblo SR gl csahydlroReSi bicet ¢ act d

Iom# substltute oxypropyl cel lul ose and the Iike.
PreferﬁbbéeeahhplesampltﬂeOEoﬁh&nﬁOIv&nuuknqmnda'Mamer for
.1njection, SIO|O al ution
PGt PR S Y oIt Bt aFToneSgEgEbphs a1conol,
PEESENENDid ] ydsdr,N gdillyethyQ edlel Y@ yebll, esesk@e8se£l, otbrn oil,
and the like. Preferable exanE%es of the solub|I|2|ng

oL t0% Inc IGRIEONSRaf il @mel §Pecdiikepr opyl ene gl ycol |
D‘”annPEleréBfEaé9§ﬁ?le?e@fy%hé"ﬁB%EHfﬂliﬂﬂba@@ent_1nclude

tri sam nonet hane esterol, triethanol am™ne,” sodi um
pekydidnatane s;idarqm:,c|ptrr0@wden©od|lwp115Dsahnoytale trehalose,

b%rﬁ%}frgea}lczeo acte ae'?:% samlgfoe % Ig?é Suc#,]gétg{:ol,

suspen ng age |ﬁclu € sur
tfﬂéﬁﬁaﬂdkamﬂdﬁﬂuﬁdﬁﬁum%caﬂmﬁmaﬁelaHthumSUhﬁﬁhEe,lﬁudyhm
g nopro |onate [ ecithin, benzal konium chlori de,

Hiimp Agaty ¢agk shembhkst earate and t he

20 |'k@reh&@éﬁ@@'ék§m$9é¥”8fStﬁéughéﬁédHid@“é@@nt include
al cohol, pol yvi nyl pyrrolidone, sodi'um

S\e%ﬁaﬂﬁqnfeﬁ rguateldsulsdeary lvatiegheablamdse, sodium lauryl

Ry T -

cmﬁﬂgmnqunﬂad2§uh&mmmmgﬂﬂahﬁdecag&gbe@bu mandsté&rate and the
like; hydrophilic polymers such as polyvinyl alcohol,
polyvinylpyrrolidone, sodium carboxymethylcellulose,
methylcellulose, hydroxymethylcellulose,
hydroxyethylcellulose, hydroxypropylcellulose and the like;
polysorbates, polyoxyethylene hydrogenated castor oil; and the
like.

Preferable examples of the isotonicity agent include
sodium chloride, glycerol, D-mannitol, D-sorbitol, glucose and
the like.

Preferable examples of the buffer include phosphate
buffer, acetate buffer, carbonate buffer, citrate buffer and
the like.

Preferable examples of the soothing agent include
benzyl alcohol and the like.

Preferable examples of the preservative include p-

oxybenzoates, chlorobutanol, benzyl alcohol, phenethyl
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nmples of the isotonicity agent
i nclude sodium chloride, glycerol, D mannitol,
D-sorbitol, glucose and the like. Preferable exanples
of the buffer include phosphate 30 buffer, acetate
buffer, carbonate buffer, citrate buffer and the

' Pr I of, sQat hi a ts
éd|'énc ulde Qe%g{}zy ag:a(elet)éo ocggiﬁdsto %ggﬁ EggaPrgggegg I%elke'
exanpl Bsebérebéeperxseplet ok thelamde peiddnt include sulfite,

adXyk eagczoat es chl.ar.obut anol , benzyl al cohol, phenethyl

ohdi™ Eéﬁ&&‘&eti c acid, sorbic acid and the

l'i ke. pPeetesnbteegxapeeSoPftHdeccidiad daidl ddeclad@eous
sulfite, ascorbate and the |ike. Preferable exanples

eib ke & &l IR tsn dleude rad@edGeLlossegnpheas aFopd 5 Red

.G, C d l o No
N(é%se %ooadﬁ%ooﬂo?d\%qs Ico%\l/ivgll%log?ldﬁfggn Q% Eo%ﬁgcgf o?o%%u%gﬂor Blue

Novos.1 rah@ Ztet.d.,) waketrednspdoblbl éakekpighngnest ¢e.g.,

e. .. al.um sal t. of the.afor.ementi oned eous
bl SHit gk B proremenLaOpR. afeops. gaibhe, sar
piAieitene nairdlopiynentiso (e€d. |, r BEtaxtdeot8le y ethD¥tophyll,

ferric oxide) and the like.  Preferable exanples of
r§the Lo ct¥fieh ey &t Lowc EggE ics q¥éAg) | Andobhandike.

di pot apgj Y, |71 Hat : I8 +a
the || oo T baay S AL e AN A sl MR apotude

sadphagjantsddiunpadidpedesspunt géycynrbizihater esspartame,
I nv.entjon Jd.ncl.ude oral preparations such as tabl et

se(%lc i |d1nd:hseu&§9(-ec‘oat ed tablet, filmcoated tablet,
[poBhilngual tablet, orally disintegrating tablet),
capsul e gi ncl udi ng soft capsul e, m crocapsul e),

gr anul BX2BBledvRer the rdRInde Spnp ofedifissiggignt for pancreas

pﬁﬁ%ﬂ&ﬂﬁadﬂbffUHeUE&%SQnt TRYERti6AVEh¥10481 DELDTHdWrations
film and the like; or parenteral preparations suc
sy jaf dailets ((ecdudizgbsuganecostedj tablens, film-coated

eddild Y NS dgl-80 B, | BELRTYSGYLRh: LOESELAS G ,
capsule (including soft capsule, microcapsule), granule,
powder, troche, syrup, emulsion, suspension, film (e.g., mouth
cavity disintegrating film) and the like; or parenteral
preparations such as injections (e.g., subcutaneous injections,
intravenous injections, intramuscular injections and
intraperitoneal injections), external agents (e.g.,
preparations for nasal administration, transdermal
preparations and ointments), suppositories (e.g., rectal
suppositories and vaginal suppositories), pellets, drops, eye
drops, pulmonary preparations (inhalations) and the like. 1In
addition, these preparations may be sustained-release
preparations (e.g., sustained-release microcapsule), such as
an immediate release preparation or a sustained-release
preparation. Of these preparations, oral preparations superior
in the convenience or compliance are preferable.

The agent for pancreas protection of the present

invention can be produced according to a method conventionally
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i ntraperitoneal injections), external agents (e.g., 25
preparations for nasal adm nistration, transdernal
preparations and oi ntnments), suppositories (e.g.,
rectal suppositories and vagi nal suppositories),
pel l ets, drops, eye drops, pul nonary preparations

usddh@l 240%5)18nd tBﬁaHng@echfca A0t dh Pt {8S&uch as the
; f

preparations nay be sustal ned- ease 30 preparations
mettdiog. desgstibiedednr é’aeaeePhamn@cap@@i@)aném alsi kean

i nTTEdIﬁ% reI ease rlr)credocaraft 1L 9.8 sust ai nsé-ségl ?sgﬁgd
at

ve 1Nngr
prepar ation. Yese prepar a oS’ CoraP tp

glsupeie Qrowelrrint;h elrogmiﬁﬁt et6€s Ohot ofplmaleiee airésulin
preferable. The agent for Eancreas protection of the

SefsrELdRn, 38NAAPENEPBROBEA bd) pPBGRBICWRE of T My 11 the agent

foreaoed 1eRRY erbirapak by og4tH§eﬂré§eﬁ@elﬁ¢éﬂéH6H varles
phar maceutical preparation, such as the

de@@@@lrlme@nl theapandPhér e opotive amigmrémnﬁoe thmlszeze of
f t i ngredjen | uc
r%%gE%EEO% hat %e%xg%t gﬁln%1a%%£|nsd?fHQSQLQﬁf‘Wt%
pnsﬁamﬂhhqnﬁ—&@dh@%.conpound (1) or conpound (I1)) in
t he ﬂgent for pancreas protection of the present
[PR%8hti on varies depending on the kind of the active

i ngr edi @Néhe thger 2@ :0barldiR J¥ eRBRALLIBR2BE LHE t;k5§ent
it is, for exanple, 1-90 wt% preferably 5-80 wt% io

1nof@@$8]on|,ntb|¢emagéng faripantreablerdtebucese olfowemelng drug
: he iy
h@%e%%%% OQVQEEHBS?E% f?gg¥i§gsé@{é€ 5@ rPa%%%FﬁgﬂFi (I) or

gl ucose omerlng oes no
com@@mauldﬂl)andncbapappdoptiabelycdmmmmmnhddIaccnﬁuﬂng to the

propriatel erm ned agcording to the 15 subject
BB oEmipiohTa bR i SR HER AR Tq et Ar0et
dl@b&%@ﬁdd&@%@g €okAl NtofBIRA P8bh 08 Obh PR cBEEIHd CHgents and
agents and the |ike. For exanple, conmpound (1) or

theokidend FPT)examphencempaunded) wrawompownd dfIdbost
ge%quﬁl le%@r tl‘?l @ﬁ %o%lltt ol %‘o%rta Z%JO%b%lfbb %ﬁ%sl%gr weight,

part y welght, relative to
preﬁerhbdgda@buterORGmBﬁlpgrdsugthEdgmhuﬁre&Htlve to 1 part
stinu te in tion. The admn stratlon

bybyeeﬁ aagnF OPTBQ cpLygose lowering drug that es not

stimulate insulin secretion.

The administration mode of the agent for pancreas
protection of the present invention is not particularly
limited, and a blood glucose lowering drug that does not
stimulate insulin secretion, and compound (I) or compound (II)
only need to be combined on administration. Such
administration mode includes, for example,

(1) administration of a single preparation obtained by
simultaneously formulating a blood glucose lowering drug that
does not stimulate insulin secretion, and compound (I) or
compound (II), (2) simultaneous administration of two kinds of
preparations obtained by separately formulating a blood
glucose lowering drug that does not stimulate insulin
secretion, and compound (I) or compound (II), by the same

administration route, (3) administration of two kinds of
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protection of the present invention is not
particularly limted, and a bl ood gl ucose | owering
drug that does not 25 stinulate insulin secretion, and
compound (I) or conpound (I1) only need to be

conmbi ned on adm ni stration. Such adm ni strati on node

|ncludes for exanp (2 I st a_s
pre%ag?% P'on o alnedq%Q %? ﬂ eng%hg?tgg Iatbﬁ]g o§
gbh@@ﬁeglomﬁmﬁhé(ﬂﬁﬂgrﬁhaﬁldpdduﬁbt &alﬁm&atéoﬁnsulln

stinmulate i §ulln secretlon and conmpound (1)

SeSRPbLARr (19 , CqBHOWIGN | H)arfdo GRS Sty i Bh SFfFﬁ/sent

tmagswfth@@mé & AP A iR &wt%epgm@t @hmultaneous
formulating a blood glucose Iomerlng rug that does

agpinsstpat e ¢hsiHe rkingds radft insiepasad iopspobhaipey by

=EFPEERY tpap el e, BB LR THo AERG chat. does

nobt at ivedl dye sepaubirel sedmrtdrat iangl aompooadd dIlicosecompound

(LBET by e s ot S hort iens | (PP Administration
ofli £{i67 BDhds tcbfmér afatﬁmwawécﬁuyafsbgara%w (4)

si mul t aneous adnmi nistration of two Kind

fprephabingm l@bt%ql rEhgnse dapering wrugr ﬁrblaat Argsanot
' t t
oPhRfe 8 R0 0 SELPR: 00 NG oHRBGna Ol AR B Bguna (D),

N Secre ound
abysda@@ere@ttfmbérbyndrﬁﬁerenunadmlnl@&yaadmnnrshtasiQa.g.,

f.two_Kinds of pre ara |ons obt ai ne epacately io
AR AP BF R TR 11 O e alligSeRat Sheing arug
that dasés %@téitirﬁ@liéﬂél J_sf%aﬂeitﬂ Yocraitd opoapauiten! Fofipound
conmpound (I1), at staggered times by different

(RUNPHi SPPRe TR fPlt eY ey the g@viansst cadesn ppdt khe like.
@{ of a bl ood gl ucose Iomerlng drug that does not
Iﬂh ate insulin secretion and then conmpound 15 (1)
or conﬁm@ndgeht)fomrpbnctbasrpveteetboMGwﬁ Eh&ipﬂﬁsent
ke 0039] The ent pancreas praqtection of th
SRVESEHP TR | TN e SRR SY e PEAPAFaNEGTaLLY to
meAmRBE €0é 6 8 | Burhdns /Taiied S L(aecsg rIBBTRRS, dByes, chaks,
rabbits, dogs, cats, 20 bovines, horses, sw nes,
DaBhREys) NOPER$i CTHHITS), MaRKayfInt for pancreas

protec%%&@lghlgggy, the agent for pancreas protection of the
present invention is effective for type 2 diabetes patients,
and further, effective for type 2 diabetes patients with
pancreatic fatigue. Here, pancreatic fatigue can be defined
using HOMA-B as an index. For example, HOMA-B is a value
calculated by [fasting blood insulin level (puU/mL)x
360]/[fasting blood glucose level (mg/dL)-63] (%), and when the
HOMA-f is not more than 50%, preferably not more than 30%, the
pancreas is exhausted.

The dose of the agent for pancreas protection of the
present invention can be similar to the dose of a blood
glucose lowering drug that does not stimulate insulin
secretion, or compound (I) or compound (II), which are the
active ingredients, and can be appropriately determined

according to the subject of administration, administration
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present invention is effective for type 2 diabetes
patients, and further, effective for type 2 di abetes
patients with pancreatic fatigue. Here, pancreatic
fati gue can be defined 25 using HOVA-0 as an i ndex.
For exanple, HOVA-O is a value calculated by [fasting

00d i [ n.l L. ( 1/ I ng. bl o
r‘g}tuedosegqu%%\ye:&l(s %% & ) H/ 851]a %é&) Fggﬁd %\%@1“3 el(%}-o%ﬁ- 0is
pheaimane e itdadn abe¥it spaatietakl yiket nore than 30% the

pancreas i § exhausted. 30 The dose qf the agent f

pancrqu}éep %?%c?fo‘hh%fb{‘?%d ‘%r”ecé’eﬁﬁ qiol’f\‘%ﬁﬂgoﬁr n%%‘élt does
nét B dulldd 1 sdase ekcrekliond agbuessSohRIe(iNdofr &@mpound

t hat does not stinulate insulin secretion, or . o
(Eonpsaundy IBppsoredmiediddetpyminadchaged epethetbrjghinical

' edi ents, and can be appropriately determ ned 35

according to the subject of administration,

adm ni Sheatloss -oR6theoupod aylgetosd deameindosang fthat does

NS ORI Ane i odooteto0n fanerPho hrTg EnadSHRRRLLY
0 ot - 534 O“Hg@ﬂdéﬂ,nﬁiﬂeiﬂér%m&ebi. QR 30800mg PARPHUNEoL | dndradult

conmpound s (I'l) can be appropriately detern ned based
PahLaHei (@Y miedght $0s&kq) -ThEhHpsaning Hap|Rppdministered

irgléjc&sej #%Y%rlldfg%r %rgﬁ hat does not stinulate insulin

secretio exarnpl e, generally 0.01-5000
ny/ dayWheneéer absyl On 1s SO mpdays Used arse aadhllood glucose

atient (bod ight 60 kqg). .This anmpunt.,can_be .
LA T R T S0 308k i RE 2Ry S R e gfretion, the
dos Wi HELNFISUIEeY densitedeasid BbAEEall YICOSE-100 mg/day,

| owering drug that does not stinulate insulin )
PLakee@hlon 1 1e nu69y drrt pee AdULFnP3bheRt| FRpdy sweight 60

kQenerally 0.1-100 ng/day, 15 preferably 1-60 ng/day
or one adult patient (body weight 60 Kkg).
Parti cBhatigulahky, tieen nishe i inseligl tdersyitiiger is

PR AT RO ORTarE e e SEREPIFS SEUBD B! day.

p bk Yiref Amab Iy dioctl orildday s Geheeaelgdul 5-patmgrday,
péé¥g¥;g¥¥!¥g—4§)mg/day, for one adult patient (body weight 60
kg), as pioglitazone.

When the insulin sensitizer is rosiglitazone maleate,
the effective amount of rosiglitazone maleate is generally 1-
12 mg/day, preferably 2-8 mg/day, for one adult patient (body
weight 60 kg).

When a biguanide (preferably metformin hydrochloride)
is used as a blood glucose lowering drug that does not
stimulate insulin secretion, the dose of the biguanides
(preferably metformin hydrochloride) is generally 125-2550
mg/day, preferably 250-2550 mg/day for one adult patient (body
weight 60 kg).

When a-glucosidase inhibitor is used as a blood glucose

lowering drug that does not stimulate insulin secretion, the

dose of a~glucosidase inhibitor is generally 0.01 - 1000

mg/day, preferably 0.1 - 500 mg/day, for one adult patient
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_kg), as pioglitazone. Wen the insulin sensitizer is
rosiglitazone nal eate, the effective anmount of
rosiglitazone mal eate is generally 1- 12 ng/day,
preferably 2-8 ng/day, for one adult patient (body 25
wei ght 60 kg) When a biguanide (preferably netformn

hydroch is used as a hl ood gl ucose | ower
(o SRR ta B0, Kbt BT FAITHARE Yo AT SEChiGam sk
1rﬂ|ﬁ$ﬂt@fr tltsevbgguaaséesmépéefecabw aedhot A voglibose is

hydrochlorlde 'S 8eneral|y 125- 2550 30 /dZ%%Y
gsgiegredilab Oy 125022890 9@y dayeferabhe Qdli T (fyaypne
adM@tgE%t@%n%ghbo@QGQngHEUGQSk8?Se inhibitor is used as
bl 6od gl ucose "I owering drug that does not stinulate
| nsul |Insaad1dﬂt1<m1, when tdese-ofl wogliviass dapdbitor is

bltor nerally 0.01 000 / day _
A B8 %0 T TS CE BN aRAY T P hr SOREDRTE] 1 pTTERAL L0

500b ey das, gptref@ raplly Eartl zuoamd;x/dawheﬁoﬁ @dlelcm{nljtas;&atlent
I nhi bitor is voglibose, the effective anmount of
(Rpslyl wedgbti £0 §€ﬁerally 0.1 - 2 ng/day, preferably 0.1

- | g/ gy, gd & &flecon?;sisux{d pﬁqtl & Jhpdingei(@hl 6@ kgbr

5 1In addition, when the a- u005|dase inhibitor is
exaoylisos @eneralayf Ocili velaﬁﬁum/@ayacmgﬁgeab%y 1 - 500

ot e aaienBaCRnsp Ehs pbiRP £0 00, raHBK: amoune
caf aderpbenddmihieteeedpatng 613 psrtieons & odexanpl e,

eneially 0.1 - 1000 ng/day, preferably 1 - 500
[ for one adult patient (body wei ght 60 kg).

This afRINg&AD £ %Qecr’ma Hrtd@d onN of @he3present
portions a day 40] The agent for pancreas

inyesttdeni dasof ﬁn@egnégep@n%eaﬁvpn@t@ﬂth'a% ackigryr | dixamples
pf&?} g%%c?:f %tsefﬁ' %Sc@ﬁbg%ct?éﬁ”?{léfudgf %:Ibcgré’é‘i‘fé ®APsulin

trve act € pancreatli C 1 nNs
camrrgtincrensd sighgcadbhpnpapaneaedti fatigue-preventing or
fatigue-preventing or treating action, pancreas (
EreATING @GEHLOHn- RRECTERA .<ﬁgC%%?bc€uncbla%r@a%l%%%fewq effect,

pdrRIRAE A RE136t -RBenBRREERGSadEi &S] | Bancreas (B cell)
regeneration promoting action, glucotoxicity suppressing
action, lipotoxicity suppressing action, glucolipotoxicity
suppressing action, oxidative stress suppressing action;
endoplasmic reticulum stress suppressing action, pancreatic B
cell apoptosis suppressive action, insulin secretion enhancing
action and the like. Here, insulin secretion enhancing action
can be evaluated by calculating the ratio of plasma insulin
value and plasma glucose value of a subject for administration,
where an increase in the “plasma insulin value/plasma glucose
value” means enhancement of insulin secretion. The pancreas
protective action is preferably pancreatic insulin content-
increasing action.

The agent for pancreas protection of the present
invention shows a synergistic pancreas protective action. Here,
the “synergistic pancreas protective action” means a pancreas

protective action superior to the sum of “pancreas protective
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suppressing action, lipotoxicity suppressing action,
gl ucol i potoxicity suppressing action, oxidative
stress suppressing action, endoplasmc reticulum
stress suppressing action, pancreatic R cel

2R Bing 24BRE BIHCARA. LRECHIRE, SRAPcChThadnTh ot

stSeRMNeltleON nlnaRC BB raeibANal 648" bsncvaﬂ:ar@ée@h@yprotective
calculating the ratio of plasma insulin value and

aqiigsme fgiceieeandal(he 6F §°§HBP§€t(¥Br abPRe strati on,
where g mf; f@é«;erw 455% i Rl AR, N np\éﬁlc'fglalﬁllésﬁﬁsulln

gl ucose va " means ancenent of insulin
cosdEndti oeanthenpansndas Gcnpﬁoteofrveeap@m@meass The

“HRE B A RGIAE FBPtBher BA2 BF obBte RS Y ifsuring

in¥asentextracerd By &hﬁbﬁhadskﬁEWﬂlpércséaﬂﬁ6@a§ pancreatic
protective action. Here, the "s nergrstrc pancr eas
tisedee @i e tasti aRiMAdaASCArgaRer Basa 3Bephod kReWR Per se.

Trectrde%u%ﬂewtornegﬂohhsfsrarrgehnpﬂggreesaﬂgaose%rv@ a®8
action of a blood glucose |owering drug that does not

irstilin atee ibes measugedr et$mr:afml'lsanda "prthicrigmyinoassay or
rotective _action of co nd L (1 0 (
Bircrinhoni ey Bedhe” SRBo kT RdLPE APt hf'gg%gﬁfar%% fhody; an

edjymélﬂmmdhddﬁﬁagnb ﬁgaﬁﬁoaﬁlhﬂsubfnaﬁﬁﬂ%fﬁsulﬁntimtlbodles
pancreas The pancreat|c insulin content" can_ be

hagpng B fsremtaspiitrgesi ARl Fheekikactal B§ WSt hod

known pRra8&ifiom amangtaatidatild ssiiah echesht" can also
ani mal according to a method known per se.

bar@a@jrt@rtm wighh panetrepitd gl nnsn&ynbeRHAyoasthen@n@snt ot
insulin c nmeasur ed ecifically, a

p%ﬁﬁﬁ(ﬂﬁﬁﬁJ 05 j&ﬁ 8r a&n%?ﬁ% %t munoassay using one ki nd
of antHer@suthé paridbedyic aimswEhnizy MRNATAND ahea pmesintg o f
two kinds of anti-insulin antibodies having different

PAIRTPES Eheelde rrrRebeameBaupsddoy| A BEEHRPE JROWMEPEL Se-

FoPdRAld,C d Rthicd $9NheRko eamcahsgtaiﬁlbe ¥PhyaiRdant i~
mnth pancreatrc insulin NMRNA or the anount of

F;ﬁa\-‘dclrrea‘mtdb@d@elllss ggnezalilydegedHéPs, thﬁempan'érerasm*é of the

S R B § RELRGA oV b, 1 oAt S
hybridization that detects insulin mRNA, a method including
labeling with an endogenous or exogenous substance that highly
specifically binds to a protein selectively expressed in
pancreatic B cells, administering the labeled substance to a
test animal, and thereafter measuring the labeling activity
and the like may be used. The aforementioned endogenous or
exogenous substance can be labeled, for example, with a
radioisotope, a luminescence substance (low-molecular-weight
compound or protein such as luciferase, GFP and the like), a
fluorescent substance and the like.

Moreover, the “pancreatic insulin content” can also be

evaluated by a known method used for the assumption of the
amount of remaining pancreatic B cells. As such method, for -

example, a method including a glucagon tolerance test and
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_ For exanple, a method by histol ogical staining using
an anti 20 insulin antibody is generally used for the
neasur enent of the anount of pancreatic 0 cells. In
addition, in situ hybridization that detects insulin
MRNA, a nmethod including Iabeling with an endogenous
or exogenous substance that _highly specjifically binds
maasUF Pidtteiof SEteVAres) Wé%%es%dcmg@ 1de 1t cthe cbfl)ood and
tHefllli%e 24W BeShehkRBnbhe | AbeL Sth SURSIANGE d1hicbsd 8¥ading
ani mal, and thereafter measuring the_ labeling activity
temtd mahve He keondugtied dosteathefatbeecgbucagprdtolerance test
e enQus. Qr., . n Jhstange ;
LT U Bt PARIA ST S°bE FEREREE LAPOEH1E0N may
5 bd Inmstsudestiul Bartkéeghdre 30tloenpotind ed pirotud im suclCgeptide
. luciferase, GFP and the like), .a fluorescent
10y s FHROh Y Hob | T9RP AR SBVOU e IPXRF PR fRIerance test.
[b@% qin content” can al so be evaluated by a known
met hod used for the assunption of the anopunt of
remai nThy paert cfet anerdas Pyt eafdiemetthdde Paesent
. I . t [ in n,}.o esk
1SAEE 3 I 0%, Y P ap Y RaR L FeReRenL PO
10 diabdthes blenad ,angpet e diiebetean bgpeedt dbakdtes, type 1.5

Al ternatively, a.glucose.lopading, test be .
(S e S Tt D1aPRTan o SRuERLL, [ sestaignal
didwst ddenaaatiitiat, ed nisthaihl Beekre€ipaPlibdeciont h@idbeods, obese
5 be neasured. Furthernore, the activated insulin

dipbatamptiGh (Tnneicesl Glucese Belnsasarbd WFEhshrpaired
F%ﬁjﬁﬂg%léﬁseé')an%d gﬁgnipai[rggdf%']asgaﬁga@f abflfa)], diabetic

E
pancr protection he present |nvegt|on 'S
15 caomefidatfioms he .gr.qpmguacpatay , t nephmepatby, i vetinbpathby,

e.g., type 1 diabetes, type 2.diabetes., type 1.5 .
et TGO R GEARIYe BEESEBETRTARNF ( LpyEeoBenia,
hgsst e didichatesd®l,| ihfectibagl biseases (e.g.,

secretion-deficient diabetes, obese, diabetes, |Gl
re$ioka Uy Gni@std orol erdmedy, tragt( LRp&FE&AR Fast i ng

g%%#@ eséfﬁéﬁlfﬂ%ﬁéﬁ?%nFa%EE&&lckﬁ%ﬂeHE@ELe dhabetibns and

conplications [e.qg., reuropathy, nephropat hy,

20 imferiwpatimh infEcriaey), wHebedigi gpaghgne, xerostomia,
A G PEC ELO8! 810 8 GORE 0 AP SRS FRAEndi P81 Boa
circulation disorder}, and the like. 1In addition, the agent

for pancreas protection of the present invention can suppress

progression of diabetes into diabetic complications
25 (particularly, diabetic neuropathy, diabetic nephropathy,
diabetic retinopathy, arteriosclerosis).

In a mammal having a higher blood glucose level than
the normal level, since hyperglycemia itself decreases the
pancreatic insulin content, the agent for pancreas protection

30 of the present invention can be used for normalization of the
blood glucose level in a mammal having a higher blood glucose
level than the normal level. Moreover, the agent for pancreas
protection of the present invention is useful for a mammal

with low pancreas (B cell) function and insulin secretion-

35 deficient condition, from among the mammals having a higher
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respiratory infection, urinary tract infection,
gastrointestinal infection, dermal soft tissue
infections and 20 inferior linb infection), diabetic
gangrene, xerostom a, hypacusis, cerebrovascul ar
disorder and peripheral blood «circulation disorder],

05 16, ke b adolp! o RRgpasent, for pancreas

Ion O presen |nven?|on can Suppr ess
pr ogr eBstroheafiork abdie sagarito ﬁbmhﬁnam@nwﬁdt&m 23 the

ééggﬁlcular%y di abeti c neuro 8 di abetic

p oAt L% 588t ﬂ-ecefs??ﬁog Bh§MoUPt ePF cRRNEFBITLS .

idduiEdarml. haMénggénbi sherpbhonch 8l peosecd £4¢lof A present
the normal |evel, since hyperglycema itself decreases

l&?@tlﬁh@ﬂwrie@seﬁs pRPareshienfatigae ag@nsecﬂ oby

REMRAS RPN 17, Saled0E PSSR NG SRR Eonictey,
oxndannnﬂtﬁamﬂ,n@ndopﬂgbmﬁcbkeodcglumOSErekevehdthh@ lhke, and
normal | evel . Moreover, the agent for ancreas

CHY SRR Ghe; ALUPESEAEPERGERE I SRSPLIoSPOF SFRFY Aability,
wHEHH“is ay HH@%QW%B@”?ﬁﬁéﬁl@ﬁsofebgﬁc£égﬁib0@ é@&hs gIn

i nsulin secrétion deficient condition from a
addid ipthmihe REENg fRThPghereagoPEPEoat §PRcos eth@vreresent

the Jor | _level. _Furth nt .for
ARSI B Bepr BN SopaneeaFh Eobr e vasthrud o aiabetes,
anch(p“reﬁsftet hegemeuat ioh aaneépaicstwﬁsuflpaﬁ&@atfaqs cells.

t f tecti ft
AT o/r U GF BEa EB - HACF ERPPCPFAF PEhLoRaiE oG present

1d¥éﬂﬂ¥dﬁ“d§n¢br@ﬁ%t%opgbaQ@E§§n pr8195t0b$ﬂcreat1c B cells.
|UC$|IpOtOXICIty, oxi dant stress; endoplasmc

[PedRdul um stress and the like, and can maintain the

gl ucoserdep Nfo g%ﬁdfbasse Mcx:lgﬁ' lJe ¥he \#}:e%lénits

an i nmportan unct f pan eatlc cells.
lnﬂhnuuqmwcamhbeageaﬂ ﬁnrcpmbmne&soprmiéhtobhenfpmimmaceutlcal

gsent ntlon c ress ncreatic
ea ﬁhﬁﬁglpg 5b§?e§ §ﬁgeﬁ?aﬁg$ea§e@eﬁ%mé}??ﬁﬁ?ﬁ drug),
ag dpricats @n bqboaaqmueatsécmw@ehhg dri’ €RY€rdoéfenot
agent for pancreas protection of the present invention
SR LGt G Wrdd $eGrsk ion gianst geamenest | )f aelgampound (II),

wﬁgéﬂ(g%%zhczq%eagﬁakeﬁgéngénCS?QSnBE°£§§é£9819faff@%ted

pr esent
Here, as the “combination drug”, therapeutic agents for

diabetes, therapeutic agents for diabetic complications,
therapeutic agents for hyperlipidemia, antihypertensive agents,
antiobesity agents, diuretic agents, antithrombotic agents and
the like can be mentioned.

The timing of administration of the agent for pancreas
protection of the present invention and a combination drug is
not limited. They may be simultaneously administered to an
administration subject or administered in a staggered manner.
Moreover, the agent for pancreas protection of the present
invention and a combination drug may be administered as two
kinds of preparations each containing an active ingredient, or
may be administered as a single preparation containing both

active ingredients.
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phar maceutical agent (hereinafter to be abbreviated

as a conbination drug), as long as a blood gl ucose

| owering drug that does not 20 stinulate insulin

secretion, and conpound (1) or conpound (I1), which

are aofhy eqd &I SorMihdtlorddiveSehy 8kf eppbedpriately -

Here, as the "conbination drug", therapeutic agents
deftgrmigiegbbresd phethpedofe ajenicalby ¢hpbere¢d. The

pf% %&kk%ﬁtb%nihe gggﬁgp%gkiéaggfgégeéf§tgg%¥%%ié%c%ﬂgE%resent
anti hypertensive dgents, 25 antio rty agents,

irtiemiteaioine aagepbspbiaatibhr dpbgt candgenappespiridtel ¥ i determined
can he nentiﬁned. The timng of adm nistration of

; t he
d NoP pAEr BRINEFEERELPBNSYPI PREr prRHHEStTation route,

tdreeNdi@Ra880 2onaARLBAL I BBMHiNStisn &0d théi1gke. Th@ken, for
may be sinultaneously admi nistered to an 30 . '
exaple stthet pdmisdgsteation auhiaFst f cdunana 3t epeirakion
r Leover agen r [
T e e LA 4R, mubRroRTan 0L 1BARRERY O chE IR
pare dgniweiigher ed abet motikendsgoédperpacht tlmsagacth for
containin% an activE iF redient, or na%.be
PaTHSs PEPEFCREOR 8FnGPE BFEpERht FBRRLHCR ni ng bot h
[8048%tive ingredients. 31 The dose of the conbination

drug can be appropriately determ ned based on the
dose ch$ nt%lago@ﬂﬁmedrﬁ@eﬁmmuq ggeat dioe ddapetes,

SR S 665K
R R G 8P Ug CaR BESa5t R PEEFy b VAT LARL ALK

prgrerdiiogsorextiracaedd firetr fheopasobgaestof bovine and swine;

hadmnistrlation rout%. tar%ﬁt disgise C nditiqﬂ, .
WhithiREoR BAGPEREtEPRE. IMBRICEOY %X%ﬁb?%}z? S

ESSHB NI Hilatdoan swblyeskt] SzhHABInsal CRDbAetdRine 0F it

is used in an anount of 0.01-100 parts, by weight_per 1

insldngy figeogentoprt Heravatisei afr tasehinofet Ger atftdirl) » GLP-
f ' 0 e} ~th nt A { O i —

L o R RS o THor el dgert T or Drendin=a),

BIM-aidt’ds, AibdB, 80ahplLe;-Lli(Asal ) RHpt epamel imnsgdmists (e.g.,

o E R T
sdHfﬂ%@W%hb@%%e@?nﬁgiSaths§¥nY@?§iZQﬁJU§éﬂﬂ), gluconeogenesis
inhibitors (e.g., glycogen phosphorylase inhibitor, glucose-6-
phosphatase inhibitor, glucagon antagonist), SGLT (sodium-—
glucose cotransporter) inhibitors (e.g., T-1095), adiponectin
or agonist thereof, IKK inhibitors (e.g., AS-2868), leptin
resistance improving drugs, glucokinase activators (e.g., Ro-
28-1675), JNK inhibitor, GSK3B inhibitor and the like can be
mentioned.

Examples of the therapeutic agent for diabetic
complications include aldose reductase inhibitors (e.g.,
Tolrestat, Epalrestat, Zenarestat, Zopolrestat, Minalrestat,
Fidarestat, Ranirestat etc.), neurotrophic factors and
increasing drugs thereof (e.g., NGF, NT-3, BDNF, neurotrophin
production-secretion promoters described in W001/14372 (e.g.,

4-(4-chlorophenyl) -2-(2-methyl-1-imidazolyl)-5-[3-(2-
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; ulin; protam ne
zinc insulin; fragnent or derivative of insulin
(e.g., INS-1), GP- 1 receptor agonists [e.g., GP-i,
NN- 2211, AC-2993 (exendin-4), BIM51077,

Ai b( 8, 35)hGLP I(7 37)NH2], anylin agonists (e.g., 20

e hot S|n sphatase i nhi b tors
me%%%&bb% o@ Eaa?e g ggh S?ur?na%F?e 14
stA&mQﬁths gbugonemgezes;SPKcnbnbibﬂtcrée(@ g. ol pmgeistaurin

phosphqryl ase i nhi bitor, glucose- 6 hos hat ase
m'sﬁﬁ?EESOrAG&I&BgéeﬁtaﬁFaé%ngst) e dbe
phelalc3NEPALLSN i uln BBt Q8 S (AETU66) | T éﬁ@@@zeﬁ | RONSCtdd) oxygen
25 or agoni st thereof, |KK |nh|b|tors (e.g., AS-2868),

sqaﬁﬂnq¢r8ré§|gtanéélpﬁppgvaﬂgdbrug%re@t@b0ka$eéxiators (e.g.,

to 8- b _

tl%%h %%fo%%xggegﬁneﬁ ﬁgacaégéégsh%2¥ié§éiif Ast cﬁanase 1

(ASKe- 1) hénhpeldtoesagent for di abetic 30 conpllcations
inclrde al dose reductase inhibitors (e.g., Tolrestat,

estat, Zenarestat, Zopolrestat, M nalrestat,

Fl dar estahpl S8 ¢ ecsieattr@tﬁa@eut&e;ura h@pli'fb&‘r ﬁgﬁ%@lipilagmla
i |ncrea5|ng drugs t her eof

ingdydst HYENTCeR EFéEGéFF@nléhébét©§ﬁ p¢omtneﬁﬁavﬁ§&ﬁﬁxnxi
43
sigalfeabibi s (oveSrdryniSatoryastating fluyastating
1t&&am¢ahyhphenemyﬁptapyh}opﬂtab&seatla)andmsalmmagﬂnfﬁedf
stimul atqrs C inhibifors (e.qg.
(&2 o POEIGR Ko 1Fe s GRIEEM REit) nroge Los ynfhdse
1nﬁhE&%6¢spu@a%§¢|esmpbhnaseaégaribé@ZQﬁIwwaivzwaﬁ@ such as
(ALT766) 226 reacti ve ox scavengers

—([e[ (GR, 5§ﬁ|—éct(|3ca§@F63<y %a?e«étlaqszkml:.@mpmbw%—qfel@ro 5-(2,3-
t d _
e ) bRe L o 3P P bRy SRR} B Bl o
ylﬂh@e&p@dpupeagdmneﬁéfahypecIapldeeta );oflbmﬂtmkrompounds
duc inhibito t at
(I SRR RIS, (Eufean ek i ngace.

Acmﬂaﬁ@hhbhtﬁrsrQ§U§a$tRﬁbﬁlmﬂbéﬂVﬁﬁlééimhﬁﬁmifﬁﬂiéh exchange
thereof (e.g sodiumsalt, calciumsalt), squal ene

regjiRchdse 9- |rnﬁPE?F6V§a’E‘én@) . BEAReTPls REEREiBe agid drugs
(éwggzl%9%%ﬁ01§uﬁgc§§ltrol), ethyl icosapentate, plant sterols

(e.g., soysterol, y-oryzanol) and the like.

Examples of the antihypertensive agent include
angiotensin converting enzyme inhibitors (e.g., captopril,
enalapril, delapril), angiotensin II antagonists (e.g.,
candesartan cilexetil, losartan, eprosartan, valsartan,
telmisartan, irbesartan, tasosartan, 1-[[2’-(2,5-dihydro-5-
oxo-4H-1, 2, 4-oxadiazol-3~-yl)biphenyl-4-yl]lmethyl]-2-ethoxy—-1H-
benzimidazole-7-carboxylic acid), calcium antagonists (e.g.,
manidipine, nifedipine, amlodipine, efonidipine, nicardipine),
potassium channel openers (e.g., levcromakalim, L-27152, AL
0671, NIP-121), Clonidine and the like.

[0045]
Examples of the antiobesity agent include antiobestic

agents acting on the central nervous system (e.g.,
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N-[[(3R,58)-i-(3-acetoxy-2,2-dinethylpropyl)-?-chloro-
5-(2, 3-

di met hoxyphenyl ) - 2- oxo-1, 2, 3, 5-tetrahydro-4, | - benzoxaz
epi n-3- yl]acetyl]piperidine-4-acetic acid etc.),

o A0 SRR G305y g B EHE 16y, 1Bt

amfiegsianidne,, Bblxampmelna)n;manl mazérdhangph@lfylpsopanolamine,

(e. col estyram ne ucol , nicotinic [ S
B oRo Mo TRCBBEPE BRFSSBRIgES] BeRpontr 266 bl G SNRE-
75418 Actpdu@rds: en&@mgbgrs@b i¥- AOPIABebYsaafdtweol y&es34) ;
Exanpl es of the antihypertensive agent include
NHARSRIHsIen Yo aRFagenA§tendgnd - nRFDALEP35)] &. gannabinoid
QY | apr I g
TNt agon|ajsnttsag%>e$ilgr&:’é 3§ﬁgééar§?\azag?h§xe?ﬁ Wf'ﬁ?i’r %llxrelln
argEggdErstan panalrearttian llpaebnushubanprsr besart aprlistat, ATL-
asosartan, 1-[[2'-(2,5-di 81'7
948l 1 2eSNASbRndragor - AIyPPR! DnoRGPL LT FROTGFIanES, (o-9-
14ﬁ@@h1H¢N1bencﬂmr@&aoweuzo@abb@&yba@taeo¢),cnaiscystoklnln
ant agoni sts (e.g ine, nifed

agaR st i (fe 9 -ef dﬁi"&llyﬁlrﬁé’tr nF@grélrsﬁﬂﬁé) andp‘ébas%m?n

o671, KIRRESE) otytiie BELATAEi T reIell) Sprfthine
deaxiargt] isse s0f (. kye ,amod;ﬁes say igyéntei actiudhealnrombest icalcium
bt g o BT R O i CECTER

ethinE T REiclopdnepiarade, deienpbebasthneaziag) ndol,
phenyl propanol am ne cl obenzorex; MCH receptor

hygregathiazige, Yyosefdugetiiapidees1: conpounds
25 18283 iazi
béﬁﬁﬁ%ﬁﬁﬁﬁﬁ%ﬁ;d?%g%%ég%ﬁ%stg@ﬁ%lﬁ@?&lﬁé é%lgéh azide,

meﬁetmabinmiiajzldeé ce patrrtnaérﬂpag@nrpgtes p@epg ratSR:l:s_41€ 16;,

SR-1477 hr.el ant a on| St , ner .
SR S, ¢ Breara s ARooBesy BphvdpakRERCinhinitors
(éﬁgg,,ad&béﬁﬁlamld@eptb@ﬂ@r@b@h&kh@@h&f@ﬁaglde beepaﬁatlons

CNTF (Ciliary Neurotrop| c Factor)), chol ecystokini n i 0
(@gfbni s‘ilbl‘{’%:aglldqnient e |ryb1131dFF>L 1?9‘8@95“15%' t REOpeREde,

1 S50 £ Ofe d G A1 &ldiG, a%ﬁ@%tbﬂ@h@debﬁﬁEEQhﬂﬁe,_furosemlde

derivatives (e.g., sodiumsalicylate and theobron ne,
and| themilgal i cyl ate and theobromine), thiazide

prepar@%ﬁ%ﬁiegeég'the antithrombotic agent include heparin

(e.g., heparin sodium, heparin calcium, dalteparin sodium),

warfarin (e.g., warfarin potassium), anti-thrombin drugs (e.qg.,

aragatroban), thrombolytic agents (e.g., urokinase, tisokinase,

alteplase, nateplase, monteplase, pamiteplase), platelet
aggregation inhibitors (e.g., ticlopidine hydrochloride,
cilostazol, ethyl icosapentate, beraprost sodium, sarpogrelate
hydrochloride) and the like.
[o046]
The present invention further relates to “an agent for
pancreas protection containing compound (I) or compound (II)”
The “agent for pancreas protection containing compound

(I) or compound (II)” can be produced by using compound (I) or
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et hi azi de, cycl opent hi azi de, trichl oronethi azi de, 15
hydr ochl or ot hi azi de, hydr of | unet hi azi de,
benzyl hydr ochl or ot hi azi de, penflutizide, polythiazide,
met hycl ot hi azi de), anti al dosterone preparations (e.qg.,
spironol actone, trianterene), carbonate dehydratase
. nhibitors,(e.g acetazol am de .
o QT g5 FPSn S e R BB a 471 BstheguEheg, of the
aliveotiealtiidmee, agehtufodepanbdapanpdelecarosest dehe present
. 1sosarbide, etacrynic_acid, piretanide, bunetanide, .
lr’f"lﬁ‘%ﬂ'derrh‘éndag%’étl fRe. Px 2PHLEHe On containing
coPdud qyobirC caggBlnbngregde hgpasiiperf{sr %an@%@a’% in

sodi um heparin calcium dalteparin sodium, 2
pPrghecdiivie @etgon, wareieirabpyt Rasruaptianinsehipneemtent

i S 108 Sotiof! 293N EQE”F BFES”?SJ:V hé& gﬂg&ﬁﬁéﬁ@-or
ur oki nase, tisokinase, a ?ep ase, nateplase,
treatirepitasd, diabetesl and) thpl af kéet 1ikggtegaiforementioned
inhihitors (e.qg., ticlopidine_hydrochloride, )
aqfh s GRICEERY] PEOBESLEANaDE Lhk, BHPOREE SHATEAf 1on-
[pBupParel ate 3o hydrochloride) and the |ike. [0046]
The present invention further relates to "an agent for

pancr eéa@mpreRdctiormrdmennquny cdipoare @lscouseful as
t Qg ( 'a?)g'hts %g?sé@%ﬁgﬁzegO&i{’ﬁngég&ﬁ%ﬁt %g%f:g@ylurea

contal ni ng npoun ) or conpoun
fairlathe; e indy ad€iomd sappaiobd (hpudin Sdcrevpouneffédt) amd
t he, sane manner_ as i.n the_nethod of _the,, . .
olgh, SRt o ABa* 232100t 87 THRhcPESS bt SLEPeHiGrPAkients for
wHHhE SRilif onlyl vieekl eBmpbladsadaat thet-panehgasnPEDigct i on
contai ning conpound (1) or conpound (I11)" has

SaGRsdAIRIusEndrdds te prevadei asutinopechpeien apffect, due to
W QﬂPEﬁg&“%ibﬁ%ubﬂBoﬁo FSEEse'Tgﬁgéﬁh Je AELLONCA Gad

e use or the prophylaxis or treatnment of diabetes
acdnicviedds |i ke, |ike the aforenentioned agent for

pancr eas roteqéion f-th resent invention. 0047L .

10 Corbting 19 hheP B PR o5 GRIPRIngshaving a
stlTnfleltlelaC skgedtonf Ok de2bohesval tRe886ONUB6Y example,

sul fonylurea_failure, and afford superior insulin
toldytariss  egldbenghgmide, gliclazide, chlorpropamide,

tolazamide, acetohexamide, glyclopyramide, glimepiride,
glipizide, glybuzole and the like can be mentioned.

As the fast-acting insulin secretagogue, a compound
free of a sulfonylurea skeleton but promotes insulin secretion
from pancreatic B cells, like a sulfonylurea compound, for
example, glinide compounds such as repaglinide, senaglinide,
nateglinide, mitiglinide, a calcium salt hydrate thereof and
the like, and the like can be mentioned.

Furthermore, the “agent for pancreas protection
containing compound (I) or compound (II)” can be used in
combination with the aforementioned combination drug.

{0048] |

The present invention is explained in more detail by

the following Experimental Examples. These do not limit the

present invention and the present invention can be modified
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patients for whom sul fonyl urea conpounds and
fact-acting insulin 15 secretagogues fail to provide
insulin secretion effect, due to which sufficient

bl ood gl ucose | owering effect cannot be achieved.

Here, as the sulfonylurea c ound, a_caonpound N
Wi TG Ao "R V8T "2 CaBPIOREEy &L Rer LT SCpke E the
i ®ish. 20 tol butam de, glibenclam de, gliclazide,

chl orpropam de, tolazam de, acetohexam de,
[xperopensaiidBxagplaepiri de, glipizide, glybuzole and

(§§% lyi ke can be nentioned. As the fast-acting insulin

cPétagogue, a conmpound free of a sulfonylurea
skel et Urihgt BKB ofigt esLepsliVi-nLepeeticdn mopsef (bgreinafter to

ancreatjc cel l i ke a sul fonyl yr co nd r
b hfoh it T el el e R R Blar P RBIEN 168" dapan,
I5€NRgl Wi ¢le, i s natEgivdtidie modelli gliithi deweaedapanunesalit
_hydrate thereof and the |like, and the.ike can be,
ingntineentent « Homfbre dighetesyavdedo Wi, pprpgLeatic

| %?Bg‘@}qf@] GHEHOWIGter to be
fﬁ%fg)f:'a%}ﬁ%%%ﬁﬁﬁ n’lc{)]}gnbli ation V\n'(ntk%uﬁe i
abib oeetmred are dwombinmatsen (Gwgek-CA048matee pAegedapan,

i nventi.on .is, explained in re _detai .t .
A0 | ol P EcHr MOt - SRS od PSS ShdnabopLin, content
ihBLecasShh@reststt, vEfdided dyd 4 hemirieserdion vfeat bdnod

can be nodified 35 within the range,that does qpt .
gh@%@%%el?W%ﬁﬁﬁgmg%RﬁnﬁP%ﬁ dogs nPRyvERiTRHAte insulin secretion,

ahEXOSHhIB 3, Bxaumd&dileq [ 0049] 5 Using BKS. Cg- +

Leprdb/ + Leprdb/Jcl nouse (hereinafter to be . _
abbr eviFitret , ashebsbidhonsey (L6webkebd| ereplividgdgainto 2
Japan,. lnc.), which,is. a.di abe el, lyo
Gﬁ% ?e%t?%& %ng% ?%J?xnﬁéﬁh’?$§géﬁﬁﬂg?%Hé%%%ﬂﬁ%dgﬁgﬁg) was
giWwéh papsueat i diet alt gy namd RBES.0g-Ghed Jalpepr, ™ Bhdcl,
nmouse (hereinafter to be to abhreviated as db/+m diet
hfpesRy L Ler wERR-2ABE) et TR B i ISt 3 PAWeEh S
cBnPRE HBhg "PESk1 i fa PERE ISRt ScH Il dd QO (w/w) % as

pioglitazone) and compound A (0.03(w/w)% of compound A in a
free form) [dose of pioglitazone and free form compound A for
Group B was 14.1+0.8 (meantSD) mg/kg body weight/day and
56.5+3.1 (meantSD) mg/kg body weight/day, respectively], each
for 25 consecutive days.

In addition, a powder diet was given to db/+m mice (4
mice) for 25 days, and the mice were used as Group C (normal
group) .

No significant difference was observed in the food
intake of the mice in the above-mentioned Groups A - C.

In the above-mentioned Groups A - C, pancreas was
isolated from the mice at day 27 from the start of the powder
diet administration, and the pancreatic insulin content was
measured.

The pancreatic insulin content was measured as follows.

First, the mouse pancreas was homogenated in its 10
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d by a conbination of a
bl ood glucose |owering drug that does not stinulate
insulin secretion, and conpound A, was studied. 15
First, the db/db mce (16 mce) were divided into 2
Groups A and B (each 8 mce), to Goup A (contro
QUR).. . n r di tradensn : - .
cHE R o SAMET EORtaibiRET of B8P dydpognioric
aciad) gi Tee abpawled Hombgenahéasoluagien oghs tbebinestanding
hydrochl oride (0.0075(w w) % as 20 pioglitazone) and |
o yndey. G3avshphiod CoRFdtAaTRA AR 4 Cf rand resinhrifuged
at dosfrgit ad t2zaRe anHef pBRaiREM §\(§j’;ﬂ@@h’e§‘@ar& fud's
G oup B was 14.10.8 (neanSD) / kg bo K wei ght / day and__
amE & ia YedsanESpu ey g tho dpSwei) gHPheaphakeshuéfeyedyfaline)

. of ' d 2 iti :
R IR R R L0 B Fheuptn

calayesnt and thee diiloedkerselutddnawad mepsGrédobyal

oup). No significant differenc bgerved_in the
r R RSRE Y (e demer Fhg JBSILIReREPORLE" & oups
mahufdet¥ed by N rRsBHIGNed SGAQYPS aAd- the insulin
pancreas was isolated fromthe mce at day 27 from
COMeETE RYT FanHETdw & ssHcevedghitnvasr Geil6R1akAd- t he
pancreahLC LOgY énafgn%ﬁ@&nmfﬁ TéEfE“T?dThgh%Fﬁues in the
pancreatic rnsulirn content was nmeasured as fol[ows.
TS5l d-i irsdi cathee mars g ngd@ndmne &onps AoandeBat ae4i hni EsodpP
36 tines | ght_.af 74% et hanol (containing 0.15 nM
C*ﬁﬁﬁ%ﬁﬁ%%ﬁﬁa L35 The obtai ned honogenat e sol ution
[easoljeft standing overnight under the shading
conditisns at 4C, and centrifuged at 15000 rpmfor 5
[#alleTRd obtai ned supernatant was 5 appropriately

pald AL M AL HEN corddRhISRBR AP Uliseney. sal 1 ne)

contalning ovine serum-al bum n) The

dmsyd in content of the diluted sol ufeoereasiceasangdn
by radi oi nmunoassay (trade name: RAT I@SU IN R AKIT,
manuf act ured by RINCO Research, U.S. A°P*SBhd t he

dritsiy i (c@n&Qlgnt per pancreatic tissue weiyght wagy
cal cul at ed.

Group B (pioglitazone + compound A) 200.1 £ 138
Group C (normal group) 198.9 £ 16
{o051]

As shown in Table 1, the combination of the blood
glucose~lowering drug that does not stimulate insulin
secretion and compound A afforded a superior pancreatic
insulin content-increasing effect.

[Experimental Example 2}
[o052]

The pancreatic insulin content-increasing effect
afforded by a combination of a blood glucose lowering drug
that does not stimulate insulin secretion and compound A was
further studied.

The db/db mice (24; male, 6-week-old, CLEA Japan, Inc.)

were divided into 4 Groups A - D (each 6 mice), to Group A
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The results are shown in Table 1. The values in the
Tabl e indicate nmean (n=8 in Goups A and B; n=4 in
Group O standard deviation. [0050] 15 [Table 1]
Pancreatic insulin content (ng/ng tissue) G oup
Pancreatic insulin content Goup A (control) 44.0

o] n 0 38
(chfgr CRalpl P8 b1 H6RTE SoF AR U, Mot hark®cr-2,
c1$abbap&n,tm3ccpnbeﬁeim@ﬂt@f the ddmod, ﬁﬁ)group B ﬂas given

| ucose- |l owerin ug that. does n te insulin
gSHPSFu heanaoeg hﬁ% %P%&*Qﬁ%%dai @%% d&)g) [dose of

at [ teng+d ner ff
"PEpar, nE%faFﬁéﬁén% B | RS MRk by

wenab@VﬁﬁY&ont@nEronpr%aganggev¢@oa peader dbiethycamtaining

co§§€9h8a§ gplﬁélgypnfnsuﬁl8&@%@h$?W§riﬁmhcyféé ﬁo t [dose of

€S no creti'on and compoun
frmasfotmrtbmpoenddAeﬂorT@mbmﬁﬁcﬂmancﬂﬂ(aﬂn 4nﬂm£an+SD) mg/kg

were divided. intg 4
bofy B IRES UV ] 6 aeRd arey GEISE R % R vers A it et
cogtauﬂinwsogusasé poveler diak) £} racde dtﬂl(fﬁ)urﬁEAZ <o 03

Cl ea Japan, "Inc., hereinafter the sane), group

(wiad 8gPFe AOMACHBACR r 11li @tfmt%@mhg[cmﬁ |Qfo§@9(1(}b(9’(¥13 and
£opl St LOBEE oy BEE SR 8 YR Mol iod) s

bogvaalghpdddgraddeﬁBc&ﬁ9a2n(mgantsmmxmgwkgkuaﬁyx&eight/day,
% m% 0.0 E mpoy g a free f q%AJdose of free

TePBP 8 ac Fof} Up ?9%@&9%%? W meanSD) ny/ kg
body w&igﬁkﬁdﬁﬁkananalEQe@@g@@ Rawasbgkye8dai ROVEE! food
di et containing voglibose (0.001 (wWw% and conpound

ingake. 08 the(WiGfodof thenphrivrrmentiengd grqusP [tode
of Vogﬂd q‘ﬁ'%ea‘yb%e—mentloned Groups A - D, pancreas was

isolated from the mice at day 29 from the start of the powder
feed administration, and the pancreatic insulin content was
measured.

The insulin content per pancreatic tissue weight was
calculated in the same manner as in Experimental Example 1.
The results are shown in Table 2. The values in the Table

indicate mean (n=6)tstandard deviation.

[0053]

[Table 2]

Pancreatic insulin content (ng/mg tissue)

Group Pancreatic insulin
content

Group A (control) 58.0 + 23.1

Group B (voglibose) 198.1 + 169.8

Group C (compound A) 92.0 + 37.0

Group D (voglibose + compound A) 492.0 £+ 189.5

[0054]

As shown in Table 2, the combination of the blood
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free formconmpound A for Goup D was 1.80.3 (nmeanSD)
nmy/ kg body weight/day and 53.89.2 (meanSD) ng/ kg body
wei ght/day, respectively], each for 27 consecutive
days. No significant difference was observed in the
food 15 intake of the mice in the above-nentioned

gfﬂégggsf%dé}lng d#%tth%g b %%ﬁgen ogé?uﬁa eg§n$¥%ﬁ?the

pancreas was

sedxaerttldjf drite qmwdﬁmd head feddedl at kaptPlor apanthgatic
ancreatic insylin content was neasured. 20 The
4) qI?QHﬁﬁﬂﬁﬂ?WﬁﬁeaE&H@r§§€F6tt|ssue wei ght was

ek ] nner as i n Experi nent al
(Egg%%%g&%éalTﬁe §§P§s are shown in Table 2. The

[08pads in the Table |nd|cate mean (n= 6)standard

devi at Je 2] _,Pancr.eati c i.nsu
cont en?ﬁ%]n%%ggé%ﬂ%ls%e oup ('Fglanntcer gzaﬁncc LeRSHn eeect
aﬁﬁmndad bmeoupmhlbamﬁbhobf 58b®0083gluc&§@UDbﬁbrlng drug
i bose % (fr C (conpound A) 92.0
81 6‘1&)6 5 (l{}‘b‘&laltﬁoéé‘slﬂ &Bnﬁﬁﬁﬁat;’é\?n@fzd ocompaungd B was
sgﬂagga,ﬁe shown in Table 2, the conbination of the

bl ood 38 glucose-lowering drug that does not
sti mul Bre C%?»écm i ces et invnl eandb-omgkowdd, ACAERoJdpdna Inc.)

W SR AR IS B a T BOTE SRR, §0ELSE, 0% Group a
(geartgodagirouphs whsngdosheat pordeeadioy effegd naid orced,

b nbi nat f bl_ood cose |owering dru
CI¥ai ka8 RO -6t PREPARBLERSLET SabPbe1 bh SR i iven

a Bowaer stiedi edntddnTheg ghbER:ifhesné 28ydf@iioride
6- week-ol d, CLEA Japan, Inc.)
(0.0075(w/w)% as piog itazone) [dose of pioglitazone for Group

B was 17.7%1.7 (meaniSD) mg/kg body weight/day], to Group C
was given a powder diet containing compound B (0.03 (w/w)3% of
compound B in a free form) [dose of free form compound B for
Group C was 74.7+6.3 (meantSD) mg/kg body weight/day]}, and to
Group D was given a powder diet containing pioglitazone
hydrochloride (0.0075 (w/w)$%) and compound B (0.03 (w/w)% of
compound B in a free form) [dose of pioglitazone and free form
compound B for Group D was 15.8+1.2 (meantSD) mg/kg body
weight/day and 63.11#4.9 (meantSD) mg/kg body weight/day,
respectively], each for 26 consecutive days.

No significant difference was observed in the food
intake of the mice in the above-mentioned groups A to D.

In the above-mentioned Groups A - D, pancreas was
isolated from the mice at day 28 from the start of the powder
feed administration, and the pancreatic insulin content was
measured.

The insulin content per pancreatic tissue weight was
calculated in the same manner as in Experimental Example 1.
The results are shown in Table 3. The values in the Table

indicate mean (n=7)*standard deviation.
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. were divided into 4 Goups A- D (each 7 mce), to

G oup A (control group) was given a powder diet
(trade nane: CE-2, Cea Japan, Inc., hereinafter the
sanme), to group B was given a powder diet containing
pi ogl i tazone hydrochl oride 15 (0.0075(w w) % as
lqéggtltazone) [dose of pioglitazone for Goup B was
7 (nmeanSD) ng/ kg body wei ght/day], to Goup C
[rais19i YEN a povvder di et contai ni ng conpound B (0.03

a%vv/ W) %, of n‘%ound Bin afree for [dose of free
P SFﬁP&Exﬁpbf}ﬁH i GPREERbupRE IR TR, 3 (meanSD)

cPBhKY body wei ght/day], and [0 20 G et R 4@ G Ve &
powder di et containing pioglitazone hydrochloride

(0.0075 (W w) % and conpound B (0. 03ce¢nien s of

cConpoyngd B jn a free form | dose of piogli Zpn
GF?E@ # ?ﬁ?ntﬁﬁgbund B for G oup D was 15. é% (ﬁé@yg%»
Gﬁaﬁiﬁngoﬁyogmgmﬂ@ﬁy and 63.14.9 (nmeanSD)4 /K@ bsly

i ght/day, 25 respectively], each for 26 consecutive
GH%‘?E Cl\léc‘élméﬂ‘ll‘l*‘iic% t difference was obser v 4t the 0

GEQQS D' %%slﬁai eMC&mgbdm bove rrentm@nqdw%@uws

|soI ated fromthe m ce at day 28 fromthe start

[ é ,u]e powder 30 feed adm ni stration, and the
g Mtteatic insulin content was neasured. The insulin
cont erts REHowdANGT eRiHIe 13,53 WomBlihavasn 68| eHeabkdod
in the same manner as in Experinental Exanple 1.  The

glpgegerdoypEinodrugntrabl €o8s noke sEiMRLLe invitdp| e

se%§elt@9hcahe EBA o(lﬁa&sselesfagddgvméﬁbr hd: a8l

'e 3] Pancreatic insulin content” (ng/ng tissue)
1n@udup Pantee&t—uccrasahng etbatent G oup A (control)

3.7 .10. oglitazone) 74.8 21.5 Goup C
’é%‘ﬁf)b‘ﬁ‘?f&lt%} %’?rﬁpPﬂ% Group D (pioglitazone +
[cosppund B) 173.1 67.1

The pancreatic insulin content-increasing effect
afforded by a combination of a blood glucose lowering drug
that does not stimulate insulin secretion and compound C was
studied.

The db/db mice (28; male, 6-week-old, CLEA Japan, Inc.)
were divided into 4 Groups A - D (each 7 mice), to Group A
(control group) was given a powder diet (trade name: CE-2,
Clea Japan, Inc., hereinafter the same), to group B was given
a powder diet containing pioglitazone hydrochloride
(0.0075(w/w)% as pioglitazone) [dose of pioglitazone for Group
B was 17.7+£1.7 (meantSD) mg/kg body weight/day], to Group C
was given a powder diet containing compound C (0.1 (w/w)% of
compound C in a free form) [dose of free form compound C for
Group C was 245.8%17.3 (meantSD) mg/kg body weight/day], and
to Group D was given a powder diet containing pioglitazone
hydrochloride (0.0075 (w/w)% as pioglitazone) and compound C
(0.1 (w/w)% of compound C in a free form) [dose of

pioglitazone and free form compound C for Group D was 17.3%1.3
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5 [0057] As shown in Table 3, the conbination of the
bl ood gl ucose-lowering drug that does not stinulate
insulin secretion and conpound B afforded a superior
pancreatic insulin content-increasing effect. 10
[Experi mental Exanple 4] [0058] The pancreatic

ns en creas ef f ect f L d_by a
leBiHa), TR modlf IRt ea YL ShgverPngtif g Yrfentsm) mo/kg
baﬂyxwam@hﬁ%da@ula@%peﬁﬁubeuyqecéabhomo@ndsceaﬂgé@@t£be days.
was 15 studied, The db/db mce (28; nmale, 6-week-old,
CLEA‘JQBaﬁlgPhgl§an¥wﬁ%ﬁ§ﬁRﬁQﬁﬁjW%ﬁ(?b§%¥6ﬁb§nAtheDfeed
irfea&d ok 1 0 Q u I a
e eSS, ApotBOREhPLALE BLoUES A1 £5TD!
her ei n&ft ehet dleovermynt tengt diqDLB)SN@s -g|D;erpa21@raaas was

wder t | n | Q I one dro

lé(%% 07(15%\/?)\%\% c?%s%ﬁ‘l ogFi taz ;9 ?58§le {g%ﬁg ?gztb}hee powder
fdend s@noiuyd standsnl7 and. fhénpaﬁSE%aﬂQékgnbﬁﬂﬂn content was

wei ght day], to G oup C was given a powder diet
mn ing conpound C (0.1 (wWw) %of conpound Cin a

free feRA) i hQP f 31 5

C was 245. 817. BEE ?rée%i%%)ﬁ: n%%’lf(ng body \/\Elcgﬁt %gg)%] w@iﬁgﬂ was
CQquéaﬁﬂﬂ Dnm&§egﬁa@ﬁ papoedepsdint Esparanentgl Example 1.

h w 0
T SEPE0AEe BAROERoTRATE 0 T Wid %D AT hso ek Le

irfa:ijcmt@ frream f((m&ﬁ)) i[sd:asela@ﬁ dpvogtibazone and free form
lﬁﬁ Yund Cfor Goup Dwas 17.31.3 40 (neanSD) ng/kg
ng wei ght/day and 230.317.5 (neanSD) ng/ kg body
(wgbggtél’\gay, respectively], each for 26 consecutive
gni ficant di fference was observed in the
Pa\‘”@é@atllm &R’éuéﬂnt gengepé i(ngtme bbsseehenti oned gr oups
5 Tn the above-nentioned G g {gc ey
pan reas was isolated fromthe nice a ﬁ%@/ ]2% *I?%‘fﬁln
the start of the povvder feed adm ni steaténn, and the

gdllu l:‘dll cT sttt eontent—was—heasured—Hre—-hRsulhn
8HPefit ﬁ@Ptﬁaﬁbr eatic tissue weight was 33-7 = 10.8
Group B (pioglitazone) 74.8 £ 21.5
Group C (compound C) 57.2 £ 17.8
Group D (pioglitazone + compound C) 116.1 + 47.8

[o060]

As shown in Table 4, the combination of the blood
glucose-lowering drug that does not stimulate insulin
secretion and compound C afforded a superior pancreatic
insulin content-increasing effect.

Industrial Applicability
{o061]

The agent for pancreas protection of the present
invention provides a superior pancreatic insulin content
increasing effect and is useful for the treatment of diabetes
and the like.

This application is based on patent application Nos.

2005-379407 (filing date: December 28, 2005) and 2006-061722
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lo calculated in the sanme manner as in Experinental
Exanple 1. The results are shown in Table 4. The
values in the Table indicate nean (n=7)standard
devi ation. [0059] [Table 4] 15 Pancreatic insulin
content (ng/ng tissue) G oup Pancreatic insulin

(SAREG Pessontr=on - 30081 Brafp &N daman G°“2cn5 gontents of

whi&B axk& oapl Dhépebyl ihasepe rateanpound C) 116.1 47.8
[0060] As shown in Table 4, the conbination of the
bl ood gl ucose-lowering drug that does not stinulate
insulin 20 secretion and conpound C afforded a
superior pancreatic insulin content-increasing
effect. Industrial Applicability [0061] The agent for
pancreas protection of the present 25 invention
provi des a superior pancreatic insulin content
increasing effect and is useful for the treatnment of
di abetes and the like. This application is based on
patent application Nos. 2005-379407 (filing date:
Decenber 28, 2005) and 2006-061722 41 (filing date:
March 7, 2006) filed in Japan, the contents of which
are all hereby incorporated. 42 Clains 1. An agent
for pancreas protection, which conprises a bl ood
gl ucose lowering drug that does not stinmulate insulin
secretion, and conpound (1) or conpound (I1) in
conbi nation, s wherein the conpound (1) is a conpound
represented by the formula (1):
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1 ~ @ N x wherein Mis Nor CR4; QL and @ are
each independently selected fromthe group 1o
consisting of CO CS, SO SO and C=NRl; R2 is a
hydrogen atom or a group selected fromthe group
consisting of (Cl_lo) alkyl, (C3_12) cycloal kyl, (C3
12) cycloal kyl (C1_5) alkyl, hetero (C3_12) cycloalkyl
Hﬁ£%55) al kyl, hetero (C3_ 12) cycl oal kyl, (C6_10) aryl
1.(@n HQenal lﬂblr phateeasr prot&dtrids, @hf&%%om;(ﬁ%g&)a blood
b|c cl het er o gC4 12) bi cycl oaryl, hetero (C4_
g i‘ﬁosﬁ Sk%%aam dreg thag) 99es Ref byhymukate syl
sddHe@Gnhonyl @Qﬁpouﬁa rkybyr é&%ﬁ&ﬁ%ﬁ f{?&J@nzﬂAﬁﬂrnation,

sulflnyl (d al kyl, imno
whegginother Flomphenelr 63) yis aydenmgynd Qlegmseiiﬂ@(yoy the

f&yg®i£0)§ yl oxy, heteroaryl oxy, carbonyl group, imno
group, 6’sulfonyl group and sul finyl group (each of

,chese can be substituted or unsubstituted); R3 is a
oupg el ected fromthe group consisting of perhalo

(CNT o)yl kyl, anmino, (CL_10) alkyl, (C3_12)
cygl oal I hetero (C3_12) cycloalkyl (C6_10) aryl
(QW10) : teroaryl (Cl_ 25 5) aIkyI (C6_10)
aryl N ete aryl arbonyl (C1_3) alkyl, thlocarbonyl
(C1_3 al kyl, sulfonyl (d _3) al kyl, sulflnyl (C1_3)
al kyl < i m no (C1_3) alkyl, hydroxy, (Cl1_10) al koxy,
(CB_lO)xaronxy, het er oaryl oxy, carbonyl group, imno

roup, ., sul fonyl group and sulfinyl group (each of
h%ﬁ@%@ ¥ansSpl éﬁbgBPtuted or 30 unsubstituted), and a

substigiubed 0F aRsulsdh iR edderttly Jelec#8d0FrBh the group
7-menbered ring; R4 is a hydrogen atom or a group

cogsiistiag Pfoﬁpthﬁsfg$@upSQnﬁ§K%£FN@40f hal o,

glerk;ialé)(%%O}§§§)é oaI 2?8‘3’2‘2153‘? l‘%:cyc/échéa Ii?)ﬂ the
gréupCeons) saiyl éﬁlmmo)alwl,, ﬁe’EB.ED@YMOE(ﬂLﬁ) adskyl
AR TG Fb oSS Sheblo B g v,
he%éhrbl (oYl (&laiDa By - (deM, Nr£ic3) o)AMY, heterocaryl (Cs-
s)alkyl, (Cg-12)bicycloaryl, hetero(Cy-12)bicycloaryl, hetero (C,-
12)bicycloaryl (Ci-s)alkyl, carbonyl (C;-3)alkyl, thiocarbonyl (C;-
3)alkyl, sulfonyl (C;-3)alkyl, sulfinyl(Cj;-3)alkyl, imino (C;-
3)alkyl, amino, (Ce-10)aryl, heteroaryl, hydroxy, (C1-10) alkoxy,
(Ce-10) aryloxy, heteroaryloxy, carbonyl group, imino group,
sulfonyl group and sulfinyl group (each of these can be
substituted or unsubstituted);

R3 is a group selected from the group consisting of
perhalo (Ci-3p)alkyl, amino, (Ci-10)alkyl, (Cz-12) cycloalkyl,
hetero (C3-12) cycloalkyl, (Ce-10)aryl(Ci-10)alkyl, heteroaryl (C;-
s)alkyl, (Ce-10)aryl, heteroaryl, carbonyl (C;-3)alkyl,
thiocarbonyl (C;-3)alkyl, sulfonyl(C;-3)alkyl, sulfinyl (Cy-3) alkyl,
imino(C;-3)alkyl, hydroxy, (Ci-10)alkoxy, (Ce-10) aryloxy,
heteroaryloxy, carbonyl group, imino group, sulfonyl group and
sulfinyl group (each of these can be substituted or

unsubstituted), and a substituted or unsubstituted 3-, 4-, 5-,

43




10

15

20

25

30

hydroxy, (Cl_10)_alkoxy, (C6 10) aryloxy,

het eroaryl oxy, a carbonyl group, an imno group, a

sul fonyl group and a sulfinyl group io (each of these
can be substituted or unsubstituted); RL is a hydrogen
atom or a group sel ected fromthe group consisting

of 1o) al C3_12) cycloal kyl, hetero (C3_ 12)
G—Cfﬂ( %ngb,er ri'@% jaryl (Cl_10) al kyl, heteroaryl
(C1_5)raplig/la h(y@:o ehZhtlhCyeloar éjk:ouﬁng%f%té@é@ from the

(C4_12) blcycloa%y geach of thesé can
g%‘?)ﬁ%tqquléc}l@ig Qs i Pl:tHﬁﬁbﬁlOKci-so)ailthikelanpm@vi diyaqo,

apcor I
t}?lcg r(l('cﬁ IOES gon d”? c’gf(:tlh qklyo ?58?8 “\li\ﬁlgé’r >§1°sariq(yl
(%eioéetrgél (cf@mall*kxylgr (biﬂa[:lte&m&lyit(cm.g) aﬁkglpawg@o)aim
om and a sul fur aton);

AT, Ky LIRS Tt
SLfoc(r@iD._(CﬂaQ)al%zKW sui@@n}iXC%é%P%i(yllmﬂ% 19 &

cl oal k io) aryl al kyl, teroa y
PR qu)a%@xnlz)(%my@wépyy, haterparyaxy2)a carbonyl

gl@lﬁy Clk%la lﬂéf}ﬁ grrgPB 3 %‘ﬁ%ﬂ% kgjlf%l]lé hén aaz ?f?%lnycj. group

(%CRI/IOf |t|1me|$e (:@ih béSsGb)sahkytedam: nmsdk@:itﬁjtéﬁ)y,

het er r d oxg kox%/ (C6_10) ony
het er o y(jé? 535 3 P@nyPr 3 %‘}pa"r‘kjﬁﬁﬂed rom "the
gr(baifgb@am|51gltﬁﬁg oﬁyacpm)aﬂwm nO(@HQ?EYchggiﬂg%ﬁnMetero(C3_

group and a sul roup e_‘)((Jreac
)s‘aﬁé?:?% heed o(lcs—luhéab% Ct-ut)@d)kylor h&tgaparyhéf:eefalhmu, (Co-
12%)-1- mwou%qld%leé 'ﬁé(@; Wg%‘iae‘%:gs%% L?kfy e%e can

b%ﬁ@b@ltntqtesl etl ensedstioantede; gr oup consi sting of CO,

SO, SCiZ.andC-R? le roug sel ected fromthe
ar oup BorRi St iTRkG BRgdinge PngrR poxresponfiny to 1, 2 or

3 amions, beyasen Khhed €64 _2A0gal kid .ol PHKYlthe Btom of the
1 .het erqcycl oal kyl , aryl, heteroaryl,
Bony] FEieg‘}ﬁﬂk?FomtW%C%WWOI(Q}F@)H%IO@IEI carbon atom,

ansYlhOBW at&h, 3 ﬁ‘igi’&geﬁué\{éxﬁ]yénc( g—s@lﬁlrkgt’om) ; and

X is a group selected from the group consisting of (C;-
10)alkyl, (Csz-12)cycloalkyl, hetero(Cs.3;) cycloalkyl, (Ce-
10)aryl (Ci-1p) alkyl, heteroaryl (Ci-s) alkyl, (Cs-12)bicycloaryl,
hetero (C4-12) bicycloaryl, carbonyl (C;-3) alkyl, thiocarbonyl (C;-
3)alkyl, sulfonyl(C;-3)alkyl, sulfinyl(Ci-3)alkyl, imino (C;-
3)alkyl, amino, (Ce-19)aryl, heteroaryl, hydroxy, (Cj-ip)alkoxy,
(Ce-10) aryloxy, heteroaryloxy, (Cz-¢)alkenyl, (Cz-g)alkynyl, a
carbonyl group, cyano, an imino group, a sulfonyl group and a
sulfinyl group (each of these can be substituted or
unsubstituted), or a salt thereof, and
the compound (II) is a compound represented by the formula
(II):

R; 0\ lLa—Xa
/k an
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i mno(Cl_3)al kyl, hydroxy, alkoxy, aryl oxy,

het eroaryl oxy, al kenyl, al kynyl, a carbonyl group, an

i mno group, a sulfonyl group and a sulfinyl group

(each of these can be substituted io or

unsubstituted), and a substituted or unsubstituted 4-,

5-, . 6- or 7-fenbere riqai R8 and R9 are .each
whepgdpeRdéft £§ %CF%rgﬁ@ﬁ DHTWP LGSt GePdcfld SO, SO2
anflr eenkhe group consisting of halo, perhalo(Cl_ 10)

al kyl, am no, cyano, nitro, thio, (CL_10) alkyl, (C3

15 18 @ caip seHacdes focym thee geoval kpnsigtyng of halo,

| | h \ al k
peifiad o, St iyr RHRE Yudid - Pnat N Lfdakel | everoativ,
het€todycabhykyl} hapghy boayerdaiyl3) addbnyl (€ul)aikll,
Cl 3 | , i I Cl 3 kyl ,..im 1 3
ehpgrboly S ti-shel kv DL st Tt Bucd) ke SudEIpgly Cros) alkyl,
imRebeCP3y ML RYY, BYHEOYY, 20c@KY Wyl aky;ahkerHoady8Ry,

an imno grou , a sulfonyl group "and a sulfinyl groug
alkeayh: oplKKBEE, cancaEbPLtIEQRIDA a8y imimeygsoupyt adpulfonyl
[ y t r c r.o :
gritp, Snd YSLEEEN T SR8 (o P SEROLRD PO RubiEicured
orheheubeyitobedy) , an@5a asybhst ity any lunsabgitdltkyled 4-, 5-,
6_hete oar alkél .bicycloaryl and heterobicycl oaryl
(84ch BEMPRESE £3M9be substituted or unsubstit uted):

La i s R hhBKRE PFOVELLNG iGN GSRORGHRBgEA AtbA, Bor a
atonms between Xa and the ring La is bonded to;, 30 Xa
9rP¥Pa SGLBaHhed ef EeM ethe r BFRUI CPBIRT idh sifs hizdg oPegbglo (Ci-

I I kyl i nC3 : k . het
ol ot srered B1Ton kot 7L S ER Y o)
12)avodloal(k@d , 1 2ptieiroyfCh-aargycldeetkrlo @241 (C1dp)alkyl,
[ I |, b C1.,3 Lkyl , - thj b I
nefef¥Sr iy STEER T ot et oA bk REFRRRNR c_s)
12)8iklcldaiiynQ cekbdhyalikyls) adry DY, tiBbodd donylet@GLHANMy1,
dr ox al koxy, aryl oxy,_ heteroaryl oxy, 45 al kenyl,

hy y . .
suditRpiyi(Cr-a) B akBbnysubE baipl (Gyaddkvdn iIMiRG (Grodplkyl, aryl,
g d [ p e
heFroaTYe PRIVESRLY ThElhu P R R cat
alxynyhe agearbohyt|@rougd, ameimsine tdmup,oed sgllfooyd group
|.owner i t hat ,do stimﬂat%

angegrg ?g%ngiugﬁoF%S&??ﬁﬁ é%nthese can é'gﬂgggltuted or
unsubstituted);

R; is a hydrogen atom, or a group selected from the
group consisting of (Cji.ig)alkyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, bicycloaryl and
heterobicycloaryl (each of these can be substituted or
unsubstituted);

La is a linker providing a gap corresponding to 0 to 6
atoms between Xa and the ring La is bonded to;

Xa is a group selected from the group consisting of (C;-
10)alkyl, (Cs-12)cycloalkyl, hetero(Ci.i2) cycloalkyl, aryl (Ci-
10)alkyl, heteroaryl (Ci-s)alkyl, (Cg-12)bicycloaryl, hetero(C,-
12)bicycloaryl, carbonyl (Ci-3)alkyl, thiocarbonyl (C;-3)alkyl,
sulfonyl (Cy-3)alkyl, sulfinyl(C;-3)alkyl, imino(Ci;-3)alkyl, amino,
aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,

45




10

15

20

25

30

35

sensitizer. 3. The agent of claim2, wherein the
insulin sensitizer is 10 pioglitazone or a salt
thereof. 4. The agent of claim1, wherein the bl ood
gl ucose lowering drug that does not stinulate insulin
secretion is a biguanide. 15 5. The agent of claim 4,
he bi.guani de is tformn or a salt thereof.
é’éﬁéff‘ &r el SFﬁPﬁanE‘éF%‘r‘%'t%a’b‘P'oc?d’ g grovp, a
sdﬂﬁ&ﬂyln@ro@bUgthatsdQESnQDtgﬁéMﬁUkéﬁ&h|dfﬂﬁhéhe can be
secretion is an a 20 glucosidase inhibitor. 7. The
subgdrttused g HPQUbﬁ/ﬁégBFﬁdi heCR-3y| 3RS e qthni bi t or
is voglibose. 25 8. An agent for pancreas protection,
whi ch conprises a blood glucose |owering drug that
2.dGde ﬁ@ﬁn$tbﬁubABémihsuWharesectmeimﬁpqduglucose lowering

tdinyl]-3, 4- d
a5 Pt S B BCIPSER PRy K by TS SRt tnZ8hirsuLin
séﬂ%uﬂlzﬁr salt thereof in conbination. 30 9. An agent

for pancreas protection, which conprises a bl ood
gl ucose | owering drug that does not stinulate insulin

3 SEHLLRAARE 1 2, wh th 14
i FEEBS ghain 2, wherein the insulin sensitizer is

i®giditiaziong, ¢rdaosall(2h¢rpgf;n1d|nyl]nethyl] 4 35
fluorobenzonltrlle or a salt thereof in conbination.
46 10. An agent for pancreas protection, which
4 .camyar ia@esltaoﬁl OlemgIlLJCleeréDM\Eﬂhélgoletg dlhrdognaowedting
St ate insulin secretion and
d??qlnﬁ? PQFSaHPﬁoﬁFb@P%@F% 1“??%1% FEHUSF LB b &5 biguanide.
6H pyrimdin-1-ylmethyl]benzonitrile or a salt thereof
in conbination. 11. A nethod of pancreas protection
>-ofThe maentl ofwhilehm éeonphesedn dtr rbgusride ddimedformin or

0 I ring drug that 1o does not stinulate
a %%é%liﬁ s%??etlon and conpound (1) or compound (I1) to

the manmal , wherein the conpound (I') is a conpound
resented %y Ehe f nula 1 )
e agent of’ claim wherel ‘the blood glucose lowering
drug that does not stimulate insulin secretion is an o-

glucosidase inhibitor.

7. The agent of claim 6, wherein the a-glucosidase inhibitor

is voglibose.

8. An agent for pancreas protection, which comprises a blood
glucose lowering drug that does not stimulate insulin

secretion and 2-[[6-{[ (3R)-3-amino-1l-piperidinyl]-3,4-dihydro-
3-methyl-2, 4-dioxo-1{(2H) -pyrimidinyl]lmethyl]benzonitrile or a

salt thereof in combination.

9. An agent for pancreas protection, which comprises a blood
glucose lowering drug that does not stimulate insulin
secretion and 2-[[6-[(3R)~-3-amino-1-piperidinyl]-3,4-dihydro-
3-methyl-2,4-dioxo-1(2H) -pyrimidinyl]methyl]-4-

fluorcbenzonitrile or a salt thereof in combination.
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RQtN (l) L., X is wherein each synbol is as
defined in claim1l1, or a salt thereof, and the
conpound (I1) is a conpound represented by the formnul a
(1) : RBO",N-La-Xa 20 ' 9 N Z wherein each synbol
is as defined in claiml1, or a salt thereof. 12. Use
of a bl ood glucose |owering drug that does not 25
stimulate insulin secretion and conpound (1) or

1comoWikdt lfbr fp@hctrbasppﬂdtlé&tﬂﬁnpfwlﬁlﬁc@g@ﬂﬁpfﬁes a blood

pancreas praotection, wherein the conpound (]) is, a

g]dtﬁﬁiﬂj APWegings gxtigd thytt deea mebr ﬁmrauhf}e insdyn)

sdcr Bid’x‘f‘eafn‘?i B-§ach BSXWthhﬁoﬁﬁgfiai‘ﬁdll Vgl )Cléuf‘itilor@% -ox0-

a salt 5 thereof, e conpound (I1) 1s a conpound
6H1ﬂyn¥mmﬂuaiurwlmhéhWéﬂhahaonitr;le &8 A jaltXathdeof zin
ﬁh nggea .y each synbol is as defined in claiml, or a

T ereof . 48

11. A method of pancreas protection of a mammal, which
comprises administering a blood glucose lowering drug that
does not stimulate insulin secretion and compound (I) or
compound (II) to the mammal, wherein the compound (I) is a

compound represented by the formula (I):

R, ]
\N/Q\M

of\l}‘ J\g

L\x
wherein each symbol is as defined in claim 1, or a salt
thereof, and
the compound (II) is a compound represented by the formula

(II):

/1\ an

wherein each symbol is as defined in claim 1, or a salt

thereof.

12. Use of a blood glucose lowering drug that does not

stimulate insulin secretion and compound (I) or compound (II)

for the production of an agent for pancreas protection,

wherein the compound (I) is a compound represented by the
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formula (I):

Rz\ ,o\

S

X

wherein each symbol is as defined in claim 1, or a salt

5 thereof, and
the compound (II) is a compound represented by the formula
(II):

Rs 0\ _La—Xa

)\ an

10 wherein each symbol is as defined in claim 1, or a salt

thereof.
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