DESCRI PTI ON THERAPEUTI C AGENT FOR DI ABETES Technical Field [0 O O 1] 5The
present invention relates to an agent for pancreas protection, which is
useful for the treatnent of diabetes and the |ike. Background Art [0002]

/olt is known that the anount of p i cells remarkably decreases
not only in type 1 but also type Zeﬁgggg%gg fasting bl ood glucose: FPG126
ng/ dL), and the decrease THERNBEHmDonA%ngpamzn???gmgﬁgghgg Qgs a}zﬁ)been
acknow edged in I FG (I npaired Fasting .G ucose < ng

wher ei n tﬁe fasting élggd gIuc053399n§6ﬁémﬁaﬁ£5bove the normal level. Wile
the amount{pofpijancreatic cells is histologically quantified as the anount
of insulin-positive cells, a pancreatic insulin content is considered to
refl ect the anouhf€oPrpanekedtvenpler| relaes afe i arswrdenicofmemanfrass

| ndi vi dughy fe &bl don AGRAI] 1A YasoleQh LG Whi! HBLE (kLA HRNL; Ol FLabelgs.
therefore, a pharnaceutical agent positively increasing a pancreati

i nsul i n dgm entkeg.hat reflect both the anount of pancreatic cells and the
insulin content of individual p cell is considered to be effective. 25The
anount of pancreatic cells is comTFFeERHPAregeneration, replication and
cell deatif{odge]to apoptosis of cells and, in diabetes, pancreatic cells
are exhausted and the pancreatic cell death is finally promoted. .
AccordPngly, a pharhackueveathagetie tdmounthcreasasctdrt parferestlic i nsul in

remarkably decreases not only in type 1 but also type 2
diabetes (fasting blood glucose: FPG>126 mg/dL), and the
decrease in the amount of pancreatic f cells has also been
acknowledged in IFG (Impaired Fasting Glucose) (110<FPG<125

15 mg/dL) wherein the fasting blood glucose is somewhat above the
normal level. While the amount of pancreatic B cells is
histologically quantified as the amount of insulin-positive B
cells, a pancreatic insulin content is considered to reflect
the amount of pancreatic B cells and an insulin content of

20 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.

25 The amount of pancreatic f 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

30 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

35 (II) are known to be useful as dipeptidyl-peptidase IV
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30 content and has a pancreas protection activity such as suppression of
pancreatic fatigue, pancreatic p cell death, and the like is considered to

be extrenely effective for the treatnent of diabetes. In the
present 591%' e%”so%% %%%dt%'b QHbEQGEQEBQ 33 bbbliﬁzel%HQMDtéPsbe
usef ul as pept| yl - pepti dase fherelna ter sonetines to be abbreviated

as DPP-IVﬁaaﬂﬂﬂmﬁa@@@SGQQélaslAaZ@05962612¢§9éﬁd EP- A- 1506967). Discl osure
of the Invention Problens %p Eg‘Solved b Inv ntion 5 [ 0003] I t
is an object of the present 8ﬁPF8n°Fo¥B H@n f°8gent for pancreas

protection, which is y§@$L¢m§0{ot$gegdxﬁgdnﬁy e dizhaiteicomnd the |i ke and
free of side effects. Means of Solving the Problens 119[ 0004] The

present i A08ABdrs have first found that a conbination of a bl ood gl ucose

lowering drug that doeg,ngby éét”&'faék?e';ﬁséﬁér{h SEOFES Qh @NGRRURG, (1)
or conpound (11) affords unexpected y superior effects on increasing

pancr eat iagelfi ifregulpam ayertse probeleitd g ewblicdd isnuskéudodpirethen of the

A d
Fol T ow ik S 1T en CHo@HEHor DANGY GLE' BrOEe Bl Cok® Sneeh “A8pPF EEE R bl ood

20 glucose | owering drug Maain s0QES sBalisl Mukabecblewki N secretion, and
conpound (1) or conpound (I1) in conbination (hereinafter to be sonetines

abbr evicat 480841"t he agent for protecting pancreas of the present

i nvention”). 2yndhgragent ohvibes Al Aerenti snededing Whel€in the bl ood 25
gl ucose lowering drug that does not stinmulate insulin secretion is an

i nsul i n sEmdiitnatdron of a blood glucose lowering drug that does not
stimulate insulin secretion, and compound (I) or compound (II)
affords unexpectedly superior effects on increasing pancreatic

15 insulin content, which resulted in the completion of the
present invention.
[0005]
Accordingly, the present invention is the following.
1) An agent for pancreas protection, which comprises a blood
20 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
25 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 blcod
30 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

35 glucose lowering drug that does not stimulate insulin
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3) The agent of the aforenmentioned 2), wherein the insulin sensitizer is
pi oglitazone or a salt thereof. 4) The agent of the aforenentioned 1),
wherein the bl ood 30 glucose |lowering drug that does not stinulate insulin

secretion,d s Rguanide ggbc'ggggl% %”%n?; ?Ltggraf orementioned 4), wherein

t he biguanide 1s metformn or a s ereo 6) The agent of the
af or enentilorfde Bgentherfeithet lad drlcoed t35nglduéosewheweinnghdrag that does not
stimul ate | nsull secreti.gn i s an aég%ucom dase inhibitor. 7) The agent

of the afrsent djaosneamé))l ér &in \PHe “8§1°Gcosi dase inhibitor is voglibose.
8) An agesit HroradgeaftcIfeas ppheireels erotwhitabnGompricsesoapklioed & Bhysase

| owering drug that does not stinulate insulin secretion and

2- [ [ 6- P( 3L rigido @i yelt- si%SdedrS@smﬁéﬁﬁﬁ ipsuldnoxo- 1(2H) - pyri

”1dlnyW]rggéBéd£ﬁ$%ﬂﬁitﬁw[% QW3% sal Llihere b% E% ? @?LBOQ dlg%dég agent

for pancreas protection, which conprises a ucose | ower 1 ng drug
t hat does’i-mmtf&th—rml%tdeqmsm(|2rfﬁ)swmmldnnarridmethyl]benzonltrlle or a
2-[[6-[( am no plpe dln - 3, 4-di hydr 03- net hyl - 2, 4- di oxo- 1( 2H) - pyri
mi di nyl | r?eazlh ezfeq‘t{ l@r(%) f1'e or a salt thereof in conbination.

10) An agaantzm‘ @rgepajmoe;a@a@mte%@t ipidt eWtiieh , C @RREhs esmprhkeeda/ bi1gbdcose
| owering drug that does not stinulate insulin secretion and
2- [ 2- (8- (RUKANIFMFEEH AUy 1ONes. Fogsr 896- §X6BRLAYRI ARERAP- yI net hyl | benz

oL e el diheveqi d.n cantinatlion1 jibohimEhhed o soannians.

protection in a mammal, which 20 conprises administering a
| oweri ng 3d"rmﬁg‘-fmiat2 doeigom@t—ls(tZHﬁﬁlpa/tremllds@Mldn@ébNéﬂ r-én and corrpound (1)

or conpo%qlo(ljol enz I&Lri%rma a%)t %e of b O(ég ¢ose | owering drug

t hat does not s e Tnsul 7 Secretion, @PF or conpound
(rr) 25 fiar tperamerdu@tdm@aafcr@asagﬁmtefdmomnmmaﬁ l@bﬁlbe(itsle@na blood

15 glucose lowering drug that does not stimulate insulin
secretion and 2-{2-(3-(R)-aminopiperidin-1-yl)-5-fluoro-6-oxo-
6H~-pyrimidin-1l-ylmethyl]lbenzonitrile or a salt thereof in
combination.

11) A method of pancreas protection in a mammal, which

20 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)
25 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

30 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

35 endoplasmic reticulum stress and the like caused by diabetes,
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Ef fect of the Invention [0006] The agent for pancreas protection of
‘the present invention affords superior effects in increasing pancreatic 30
insulin content, and is useful for the treatnent of diabetes and the |iKke.

Nbreover,aﬁ@ecégemﬁi$égiﬁ’ é%E%lH%ﬁéﬁééé¥lstJﬂ¥aFﬁé%%%@i& n%ﬁﬂgkﬁggfive

suppress pancreatic fatigue due to glucotoxicity, lipotoxicity, OXi

stress orwlahci35iendoplmsetcanet fioudtibrsto L ysarandddie I§ keicaused by

di abetes, and c?In mai_nt ai ucosg- gg endent insulin secretion activity,
a

|
which is an inpo P&ﬁf)vfeﬁnc??%nag?n eBEPETBEePFETection Of fhteover,
the agentpfoseR@nthast 01 e4 | Qb e dNGHHESENL d BV RRL IO SURPLESS

pancreatic p cell death due to 5 diabetes and can pronote regeneration or
replicati SHRACPAMIR IR RFePts regeneratiqyathgamricatdlarh@fgh the agent

for pancr td 0 f_the present invention initiates pronotion of a
gl ucose- e%z%]gée%fcfcr%u%%ss'ecreti on, it is free of side effects. /o

associ ated wi th Fasthemmpreparathongh(ehg. ageatscﬁbarpapn@pdlahsapj:@nscl;*_cion
hypogl ycem and bl ood glucose | owering drugs that sti ate insulin
secreti ong%sg%%tg%%s%rht & ST SRS U PR H O g Odg]_"r?crgéé’ﬁoéef‘atl gue,
hypogl ycedepgndditerafaiein thecagendn f orc pancreas 3 ofiefd iaFrLft 4 he present
invention can 15 be safely admnistered for a long tine to patients

af f ect®¥d IF IR et nndheln ikeePFo00TNY nle 4 priesemlapeci ficati on,

the bl ood- @S i0ons, hypoglycemia) and blood glucose lowering drugs
that stimulate insulin secretion by acting on a sulfonylurea
receptor (e.g., pancreatic fatigue, hypoglycemia). Therefore,
the agent for pancreas protection of the present invention can
15 be safely administered for a long time to patients affected
with diabetes and the like.
[0007]
In the present specification, the blood glucose
lowéring drug that does not stimulate insulin secretion means a
20 compound that lowers blood glucose by an 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

Ny
Uy

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
30 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

35 an active form by reaction of enzyme, gastric acid and the

4



| owering drug that does not stimulate insulin secretion neans a 20 conpound
that | owers bl ood glucose by an action nechanismother than the insulin
secretion from pancreatic cells. Wile the conpound may be peptidic or

nonpept i G eptidic one is_pref lLe. L on bl ood
gl ucose ﬁomerlng dp YEhae © 55?52 n% st?nu gtgthSU|lﬁ secrgflon may be

in different formeda_efm e= b od & e:sf atdrm b sdddtd oucdgd A dueeingvidigigbody, as
| ong as the bl ood glucose |owering activity wthout silnulatlon of insulin

secreti of"PS RRFAt BPhedT1TH Tthe Shdrdls SSCHE “BPBod BF tikd e P okt ng dr ug
that doeg %%tltﬁtz'e%l atb‘::’Lg'u@i%‘ild'e@ S%Bfn%ﬁ:b%’%a%‘ln”@éc@ t@@ 2 ggﬁi¥€smﬁ§@9| ite”

that acquires a Iucose déwering activit Imul"ation” of
i nsulig éemimﬁnyataﬂum@'db@@dmpggnasstau@ﬂ@n&cwsdlﬁrgdudpagdbyenetabol|sn1|n

vivo. Mrganes. Lie a‘?l'dg%%eg'l‘i%%se %ﬁéé‘e%”ﬁogéuﬂlﬁggttg% OP% tﬁé“ﬂ@é&

i nsulin secretion na prodrug at  changes an act form by
reacti on iof dmmbmnatmmmtmjenaep@rapdlhhe rbm&e under phyS|oIog|ca
conditions in the livjin ecjfjc exa of the bl ood

gl ucose IomeringEﬁ?%@i? a?rd%E% +Rﬁu%¥?n%$%fk }?ﬁﬁn¥$2%§§§?etion i ncl ude
insulin $§%ﬁﬂﬂdﬂ%ﬁfﬁed@dﬂéa@o%%%unggnﬁéo%tatbﬁo@@ﬁ%@%@heaggnbséﬁltll S
hydr oxyst er oi d dehydr ogenase inhibitors, a-glucosidase inhibitors and the

| i ke. ITwdherevdr « pkiafes abthar @dﬁrmlbélai@éd ineséeRBitAgLnencat aafalt
apPrOpr'SE%rr%k?opr%&%q% 3? %al%g%e&nsﬁ%t%g%ﬂ%%&%%%erngg Eg%?ﬁone

t hi azol i di one Féompoun Iitazone or & salt er eof
(preferaMaﬁdqﬂﬂuaﬂdn@nlmdbglnmamgheﬂaz®@@1QMamesamK—6henemhe(pbmbeuahby

naleate), azon litazone, .Bal aglitaz Edagl it azone],
Reglixan 3%@&§§§§% 8§éﬁiﬁg V%ﬁ@’ g%ﬁgza esagl it azar,
Ragagl i t@@&ra,glMtra&QJﬂ t Edleg1NRBeSIH, tmra,glw%ta%@ld dasen10b¥9916929, §r131 or
15 a salt thereof, THR-OQZ?.and the |ike. these t hi azol i di nedi one

conpodﬁd§ éﬁéipﬁ%ﬁ%ﬁ%%ﬂreTH§W@9ﬁ&rﬁﬁ@rthﬁidgﬂ%%az@ﬁetéﬁﬁea salt ther eof
(pref er abhy Hvdroghl-oride) R ol% erahl & ¢ 185 ahdt %r?}x%?&?”' des

include nmetformn, 20 phenfor Suformih and a salt theréo e.g.,
hydrochl@mqﬁiiﬂammmﬂﬁemi9U®@dmat®ﬁx&@d t (rec e fickmb1Qf Myldeseh lwetien memeand a
salt thereof ferably hydrochl ori de) are preferable. Exanpl es
of the s& ﬁ receptor agonists include the conpounds described in
W01/ 25228, VWOBtA&ﬁ@ﬁesV@E8iﬂégﬂﬂguanldes include metformin,

20 phenformin, buformin and a salt thereof (e.g., hydrochloride,
fumarate, succinate) 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 WO01/25228, WO003/42204, W098/44921,

25 W098/45285, WO08S8/22735 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

30 voglibose, acarbose, miglitol, emiglitate and the like. Of
these, voglibose is preferable.

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

35 insulin sensitizer, particularly preferably pioglitazone or a
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25 W98/ 45285, W99/ 22735 and the like, and the like. O these,

somat ostatin subtype 2 receptor agonists are preferable. Exanpl es
of the 11-hydroxysteroid dehydrogenase inhibitor include BVT-3498 and the
| i ke. Exanmpl es of the a-glucosidase jnhihitaors include 30 voglibose,
acarboseggiRNQQQﬁ?OﬁaﬁHﬁQQ%£%§¥¥1 ﬂQHQQAi&¥l§§)These, vogl i bose is
preferabIQOOOBF The bl ood gl ucose |owering drug that does not
stinmulate insulin secretion is preferably an insulin sensitizer, biguanide
or a-glucosi daseThahfipfinttignref peeterapbytahussti M utemraarsi t1)zernd
parti cul e l'y: pi it or. I\t . 1-nereof (preferably
hydrochlgﬁﬁhggﬁ%oggg]léjé%glaﬁgﬁgq'eﬁq%téﬁ%%%ﬁﬁﬁéch substituent in
conpound (I) andAsofipouhbe(THyrbssieuptdi oedunaubheitotediv nghe 5As for the

"substituted or, unsubstituted", fhe substituent includes gldehyde, alkyl,
al Ky ene S § e, A HHES AR i MOyl 2 e, GV

bi cycl oaralidecardha@my, antiRoayal,ylaryar Bpeycichgny,! g oaeyal,oal kyl ,
cycl oal kyl ene, ester, hal o, heterobicycloal kKyl, /o heterocycl oal kyl ene,

het er oar ylarbasastlobi @rdIsatsly 1 -hetaatsepbl ¢ 1GANY loxad oupy d Co%y-Cailmyreket one,

ket one, nj |, | kyl, (e ; substituted or
unsubst | {Hlﬁ%lgialmaét Y St eid, q‘gkﬁ%}b'lgﬁ’k‘;wélgﬁ;&’(m- 10) al kyl i ncl ude
Cl- 6 abkyletsuciryasl dbl kyetdnd,, retterdoa myrigpyetasdpramiloadylt,yl , sec-butyl,

i sobutyl, tert-butyl and the |ike. .. The "al kyl.ene" inclydes Cl-6
alkylenehﬁﬁﬁf9ﬁ¥9ﬁﬁ3§ky e(?thE%QrQﬁWnﬂ¥ﬁﬁP?-%?ﬁfﬁz-eF ’ “%ne

(- CH2CH2 G591 it 1 asmed i eine( dacdBHAERR G2 GhiZrdhe 2- JUBANh AR or

(- CH2CH=CHCH2-),.  2- 20 net hyl t etranet hyl ene (- CH2CH( CH3) CH2CH2-),

pent anet Msks (L tulepbHan® drcH2-ke -and the i ke.

The “alkyl” and (Ci-10)alkyl include C,.¢ alkyl such as
15 methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl,
tert-butyl and the like.

The “alkylene” includes Cj-¢ alkylene such as methylene
(-CHy~), ethylene (~CHyCH-), trimethylene (-CH,CH,CH,-},
tetramethylene (-CH,CH,CH,CH,-), 2-butenylene (-CH;CH=CHCH,-), 2-

20 methyltetramethylene (-CH,CH(CHs)CH,CH,-), pentamethylene (-
CH;CH,CH,CH,CH,;—-) and the like.

Examples of the “alkylidene” include C;_s alkylidene
such as methylene (=CH;), ethylidene (=CHCH;), isopropylidene
(=C (CHs)2), propylidene (=CHCH,CHsz), allylidene (=CH-CH=CH;) and

25 the like.

The “amino” includes -NH,, -NHCH;, -N{(CH3),, —-NHC;.3-
alkyl, -N(Cij_3~alkyl), and the like, and may be protected by a
suitable protecting group (e.g., acetyl, tert-butoxycarbonyl,
benzyloxycarbonyl etc.).

30 The “aryl” means a monocyclic aromatic hydrocarbon
group, and (Ce-10)aryl such as phenyl and the like.

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

The “carbocyclyl” means a ring consisting of carbon

35 atoms.



Exanpl es of the "al kylidene" include Cl1_6 al kylidene such as nethyl ene
(=CH2), ethylidene (=CHCH3), isopropylidene (=C(CH3) 2), propylidene
(=CHCH2CH3), allylidene (=CH CH=CH2) and 25 the like. The "am no"
i ncl udes - NH2, HCH3 C I NG C IkyI)2 and the

. %% e%%edgﬁgggisuﬁF kf dﬁoal . %ﬁ%lﬁ

| i ke, and may be prot tectln group 8. g., acetyl,

t ert - but @y dahomll,, hgniyhmnmmarbgﬁylogémtyl 38¥bechaxyl, opahshaxenyl,
nonocycllc aronatlc hydrocarbon grQup, %]%%giayaryl such_as_phenyl and
i

n
the |ike2s27CYC OheﬁﬂngHK%ycl&gﬂfﬁo[@eg cBPE™3P&AaT ¥E - hydr ocar bon
group, ar@dERADRIfMH a8 Wxote g xRaphidivx 1bpexkike. The

"carbocyclyl" "neans ‘a ring consisting of carbon 35 atons. The

"cycl oal Kyiiocud qhexyil2) drelxediloyiclioiel-ddé 1hpgsitoprogy Bnde akobakegl- |

I tyl,
cyolopentyl, cyckphexyle eyeloherenile: doss L ORI D ettt
dioxocyckﬁ$ﬁaqydrdhdﬁhﬁhyﬂgldhemmblcgmﬂxqmldeﬂ@h&tzl}bhephdlthb andet he

li ke. "blc%cloalk |ncluﬂ bIC %%oct ,
decahydronaphthy?hez BX %?%%EY Be2 AH 55e% @I ?%% derived pge
"cycl oal kylgne'hd nHdes i ﬂydéa %@kﬂgkgg@dﬂerlved fromthe aforenentioned
cycl oal kyl . /oThe "hal 0" neans fluoro, chloro, brono or iodo. The

"het ertobi cycl oal Kpe" “hatel d@@a@s 6&@@I@yc¢b{quz0?h@@@ Qe yjodo.
2-azabi cycl o 3. 14 8% l%e@¢¥£b1$ﬁ%f%§?k y&l &g%&dgéhgx 3-yl and the like.
y

The "heterocycl oa ene” 1 nc |va ent group 15 derived fromthe
af or enenta zaeidt yhgteerdody.d JdsdgoH3-yl, 2-azabicyclo[3.1.0}lhex-2~yl, 3-
azabicyclo[3.1.0lhex-3-yl and the like.

The “heterocycloalkylene” includes a divalent group

15 derived from the aforementioned heterocycloalkyl.

The “heterocaryl” means a cyclic aromatic group
containing 5 or 6 ring constituting atoms, wherein at least
one of the atoms is a hetero atom (e.g., nitrogen atom, oxygen
atom, sulfur atom) and the rest are carbon atoms. Here, the

20 nitrogen atom may be quaternized, and the sulfur atom may be
oxidized. The heterocaryl 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

25 tetrazole.

The “hetercaryl” 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

30 heteroaryl 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-c]pyridine, thieno(3,2-
blpyridine, thieno{2,3-blpyridine, indolizine, imidazo[l,2-

35 alpyridine, quinoline, isogquinoline, phthalazine, quinoxaline,
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The "heteroaryl” neans a cyclic aromatic group containing 5 or 6 ring
constituting atons, wherein at |east one of the atons is a hetero atom
(e.qg., nitrogen at om oxygen atom sulfur aton) and the rest are carbon

at ons. to nay he ater.nj ze andt | fur atom
may be oxI gpze@? %?ln oary rgnlc eE/Jdes Qgﬂgr oupsoéélg vea f-F %ZPL‘{Fan,

i m dazol a,nd@mmamxmoxma&zolb@,nmp@dja&mle, oxazoldiakoded- oxadi azol,
pyra2| ne, azo , p%/]rl dazj.ne, pyridine, pyrl m di ne,, pyrroline, thi azol e,
1,3, 4-t hi’ ﬁ* FOITe G 25 BBt 6 o-alpyridiske iRdeeradly P

i ncl udes aajptyleﬁﬁidicné)r :LHJJC%)QQJ['lC TG e[ 81 i, N8 higkerqar ylani ng i's
i ndependent |y condensed Wi th or 2 rings selected fromt he group

consi sti My ofnkgine v |JnTng8c?5¢dlloa'§I"lqﬂl Hymgnldclytﬂro@IYKQWIo [Qllﬁgbé@d’roﬁhele,
nmonocycl i r et rin The hi ¢

tricycli %?eir](g & ac'r]ry{%ﬁgﬂs% gjrﬁ%ﬁ%ocl e@l’ o}l)lipryomdﬁneZoFB’][%t?}é)

benzo[ b] tch]lp)_,phaﬂme,bepgrmﬂazm e—d'npj/damﬁ){iﬂné glypyoildi[ne 2 @Qm&lﬁhdﬁae,
thleno[ZSCQ(ﬁ/g % t hi eno[ 3, 2 yr|d|ne t hi eng[ 2, 3-b] pyr.i di_ne,

i ndol i zi RYTANTY O‘J[] ]?yr%lé‘]epyﬂycﬁ LQfui mo13] rPéferslb’-&m Rairdo 11, 2=

pht hal azigyg,yeidexa | fRrrd1aghit, Wd]%jl%mﬂﬁri@' iZirdicng, (11 pdol e, isoindole,
i ndazol e, |ndoI|ne benzoxazol e, benzopyrazol e, bénzot hi azol er

i m dazZé[ P]Hlﬁd]wcﬂ]dﬁ}e pwarodﬁillo[zl‘aﬂ mr]WJlrmrné:ruamOdéz@[-la pyrappyuei,m di ne,
i m dazo[ #Jt?ercﬂcﬂlr(' g%‘%llgl%ﬂ 'dgr%% 2% 5 aagr rg;l Ing%’l ! m dazo[ 1,5-¢]
e ] pyri ’ h]

pyrim di pyrrol pyrro pyri
pyrrol o[ HHrbjtpyra zhmes, mmwdaaﬂﬁﬁ}e c]]p,)mdjim}eiromyrrrmll@[[z 2-,d}pyri m di ne,

pyrrol o] d i m.di r p Zi ne, Q 5-a] pyri di ne,
pyrrol o %é rl‘f?%%ﬁ dﬁﬁoﬁézp%ﬁ’r &Jdﬁjiigozfjlw]:’ %ﬁﬁﬂd&lﬁe “}aﬁi (31[}@[‘1 2- /o

a] pyri m giynend Yol ofrhe2nalkpynazi ae, ttr'ilc%'Z:Q[lgE 9iabpwhidbBepcRbieni dbn,
purine, carbazole, acridine, phenazine, enot hi azene, phenoxat hi i ne,

1, 2- dihy dricpyR 3 et Sn?lqcujfﬁ]Yh%lolﬂéterﬁéé]{ﬂzﬂﬁéelﬁyrPéo{ixyéva]qyn‘d@laékéfﬁd
2(1H) - pyrjdi none.The, bi h@t@fo%y%fléap}{yf' I fdﬂ‘qs”%r%nl'%% %441&10 the 1ts

parent nol'ecul e vid heteroaryl itsel or ary cycl oal ky al kenyl or
het er ocydlegatdgdrywhi ch is condensed with the het eroaryl . The

"het er obi cycl oaryl' d hetero j,cycl.o | ude .

2- ani no- 4- oxo- 3, ﬂl& hgﬁ}f‘%ﬁ?%%? F O%rg/’F éﬁd @?T\{%ﬁ ﬁﬁﬁsgﬁﬁyﬁqwl and the
li ke. lncludénu>aﬂmﬁdymyagﬂ43m4edlhyunbﬂﬁﬁﬁmdyﬂ:$—ya)cycloalkyl i ncl ude

pi peridyl, 4-norpholyl, 4-npiperazin I pyrrolldlnyl per hydr opyrrolidinyl,
1, 4- di?4z &5 Cgréﬁrsrﬂﬂumf’ 1dngilo 9 4% -oxanyl and the Iike. 25The

(CG 10)aryI(C11 | K yl - 0
3- phenyl pr opy! a%?jlét hgétfﬂgéyg%apﬁﬁ anBNRBELDY ¢, 1) Rhand i

include piperidyl, 4-morpholyl, 4-piperazinyl, pyrrolidinyl,
perhydropyrrolidinyl, 1,4-diazaperhydroepinyl, 1,3-dioxanyl,
1,4-dioxanyl and the like.
25 The (Ce-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:

30 [0010]



[ 0009] In the present specification, conpound (l) is a conpound
represented by the formula: 30[0010] NR3(I) LN X [0011] wherein Mis N or

CR4; QL- and @ are each independently selected fromthe group 5
consi st of CO CS, SO S and C=NRi ; R2 is a hydrogen atom
or a grong eleq?ed fromthe group consisting of (Cl110) al kyl, (C3-12)
cycloalkyIfQQ@K ~32 ) cycloalkyl (C1_5) alkyl, hetero (C3-12) cycl oal ky

heteroaryl (@.- 105) alkyl, (C9_12) bicycloaryl, hetero (C4-12)

bi cycl oaryl, heygfo (@4- 12)(kicycloaryl (CL_5) alkyl, carbonyl (Cl_3)
al kyl , thi ocar bonyl (Cﬁ- 3)al kyl, sulfonyl (G _3) alkyl, sulfinyl (G _3)
al kyl, imno (Ci-_3) alkyl, amno, (C6_10) aryl, heteroaryl, hydroxy,
(C1_10) al koxy, (Cg_10) aryl oxy, heteroaryl oxy, carbonyl group, imno
group, 15 sulfonyl group and sulfinyl group (each of these can be
substitut d@0dr Junsubstituted)

wherein M is N or CRy;

(C1_5) alkyl,ihi;iﬂg((c3_12) cycl oal kyl, (C6-10) aryl (C1-10) al kyl,

Q' and Q? are each independently selected from the group

5 consisting of CO, CS, SO, SO, and C=NR;;

R, is a hydrogen atom, or a group selected from the
group consisting of (Cj-i0)alkyl, (Csz-12)cycloalkyl, (Cs-

12) cycloalkyl (C;-s)alkyl, hetero(Cs-1)cycloalkyl (Ci-s)alkyl,
hetero(Cs-12) cycloalkyl, (Ce-10)aryl(Ci-1p)alkyl, heteroaryl (C;-

10 s)alkyl, (Co-12)bicycloaryl, hetero(C4-1p)bicycloaryl, hetero (Cq
12)bicycloaryl (Ci-s)alkyl, carbonyl (Ci-3)alkyl, thiocarbonyl (C;-
3)alkyl, sulfonyl(Ci-3z)alkyl, sulfinyl(Ci-3z)alkyl, imino (C;-
3Yalkyl, amino, (Ce¢-10)aryl, heteroaryl, hydroxy, (Ci-10) @alkoxy,
(Ce-10) aryloxy, heteroaryloxy, carbonyl group, imino group,

15 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-10)alkyl, amino, (Ci-ip)alkyl, (Cs-12)cycloalkyl,
hetero (Cz-1p)cycloalkyl, (Ce-10)aryl(Ci-10)alkyl, heteroaryl (Ci-

20 s)alkyl, (Ce.19)aryl, heteroaryl, carbonyl (Ci-3)alkyl,
thiocarbonyl (Ci-3)alkyl, sulfonyl (Ci-3)alkyl, sulfinyl (C;-3)alkyl,
imino (Ci-3)alkyl, hydroxy, (Ci-19)alkoxy, (Cs-10)aryloxy,
heteroaryloxy, carbonyl group, imino group, sulfonyl group and
sulfinyl group (each of these can be substituted or

25 unsubstituted), and a substituted or unsubstituted 3-, 4-, 5-,
6— or T7-membered ring;

| Ry is a hydrogen atom, or a group selected from the
group consisting of halo, perhalo(Ci-1p)alkyl, amino, cyano,
thio, (Ci-10)alkyl, (Cs-12)cycloalkyl, hetero (Cs.12)cycloalkyl,

30 (Ce-10) @aryl (Ci-y0) alkyl, heteroaryl (Ci-s)alkyl, (Cg-10)aryl,

9



R3 is a group selected fromthe group consisting of perhalo (Cl-10) alkyl,
am no, (Cl-10) alkyl, (C3_12) cycloal kyl, hetero (C3-12) cycl oal kyl,
(C6_10) aryl (C1_10) alkyl, heteroaryl (Cl- 20 5) alkyl, (C6-10) aryl,

het er oar yheteasbony) céanb&)yB &yl) aJIHleCad}ﬁQiBélrk{o@@_l?(blag' k¥ hsy1sul fonyl
(C1_3) al%%/ ‘?L sulfinyl (C1 3) alkyl, imno (CL_3) alkyl, hydroxy, (C1-10)

al koxy, Yhi§i-ehed knkt eF ok y1ox (3}31 -Qar I @Wcuﬁrﬁhbygr oup,
sul f onyl M@md(@l“lo |ar1)ﬂoxg,r oqge( 3 % %heﬁ&(g stl tc%&%% (g/rl 25
u su

unsubstituted), and a substltut ed“or Ttuted 3-,
7- menber edireimg;an imino groupd a ssuwl fydrlogerowt eamd er sallgnmypl gebepet ed

fromt t|n of haI al Cl-io I m no, cyan,

t hi o, Pcl%l%#pa(?ﬁn@(g b%ysc osaqol%ﬂhc Cﬁé%( Ter'd’ L&%t&’?gl’oal kyl , Y 30
(C6-10) aryl (ClRiOisaélﬂyi/drcbl@éxer@@cm d:€1a RralkWel d@d Oroa ¥he
heteroaryl, carbony] (Cl 3)al k t hi ocar bonyl (C1_3) al kyl

sul f onyl (€1°'%) &f S |<h]§/| (%1103)3%9(}» (Crritnof 2 @a)ldﬂklw heFFﬁT-lQi)Cy

(G -i)al ¥vel ar b t L no
Group, & ot oyl ot sap ! st %’1&3 R, BefREORPY (EhEtE: 4
subst i tutleblbb@}’@h@@lbs{ihtan@dbletero Ca- 1z)bﬁrylcsloaarmldr egeh atfonheee aagr oup

sel ect Q nS| stl f 110) al kyl, (C3-12)cycl oal kyl ,

het erol?)CSgé %ﬁ{%{%&f’% (I&Sﬁ%ﬁ ary -io)al kyl, heteroaryl (CL_5) al kyl ,
(C9_ n)bicycl oar gl ;Lsaadlhﬁkeltob%viaihgcac@@pryéeﬁgﬁgbl@:fa these can _to be
substituted or unsubstituted); L is a linker providing a gap. (segaratl on)

cor r esporf BT IR i 3l atDrRE bRk ReAMEah& @invg thei $ibendedst o (t he
atom of thndddkes {ihsel@st ek frmitha gy Qup Lansisld o f tﬁeca&BBB atom

an oxygen atom a nitrogen atom 15 and a sul fur atom;
group sel&RtEdTimgmathe gravthr e csinst iamg cofy gedl atte), al kly.h:,rogen atom

(C33-12).cyglpal @Jlfﬁetaetroql()g?, e cycloal kyl, (C6_

X is a group selected from the group consisting of (C;-
10)alkyl, (Cs.i2)cycloalkyl, hetero (Cs-12) cycloalkyl, (Cs-
10)aryl (Ci-10) alkyl, heteroaryl (C;-s)alkyl, (Co-12) bicycloaryl,
hetero (C4-12) bicycloaryl, carbonyl (C;i-3)alkyl, thiocarbonyl (C;-

20 3)alkyl, sulfonyl(Cj-3)alkyl, sulfinyl (Ci.3)alkyl, imino(C;-
3)alkyl, amino, (Cg-10)aryl, heteroaryl, hydroxy, (Ci-10)alkoxy,
(Ce-10) aryloxy, heteroaryloxy, (Cz-¢)alkenyl, (Ca-6)alkynyl, a
carbonyl group, cyano, an imino group, a sulfonyl group and a
sulfinyl group (each of these can be substituted or

25 unsubstituted), or a salt thereof.

[0012]

Here, M is preferably CRs, more preferably CH.

o' and Q? are preferably CO.

Ry is preferably a (Ci-4)alkyl group, more preferably

30 methyl.

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

[0013]

35

10



10) aryl (Co) alkyl, heteroaryl (Cl1_5) alkyl, (C9-12) bicycloaryir hetero
(C4-12) bicycloaryl, carbonyl (G _3) alkyl, thiocarbonyl (Cil- 20 3)alkyl,
sul fonyl (C _3)al kyl, sulfinyl(01_3)al kyl, imno(Cl- 3)al kyl, am no,

(C6-10)aryl, roaryl , hydroxy, (G -io)al koxY, (C6-10) aryl oxy,
heteroary_ﬁ -6) al kenyl, (C2-6) al kynyl, a carbonyl group, cyano, an
i mno group,sa fonyl group and a sulfinyl group (each of these can be
substituted o b)ii}ituted), or a salt thereof. [0012] Here, Mis
preferably CR4, m)res(B‘if erably CH Q and @ are preferably CO R2 is
preferabl yoa164§1_4)al kyl group, nmore preferably 30 nethyl. R3

is preferably a substituted or unsubstituted 4-, 5-, 6- or 7-nenbered
het er ocycThsAiadyl P rigt & prlsf é%abl’syeécbrbnﬁe?@mﬂ@@’éht’e@aby tiprer Haokaidha:

Lg?ﬁg} o s am‘%qc%i C%)a?if’g’ néf%nd ﬁﬁtsff’g" h%ﬁ&%i)gﬁ%qd B*%e—%m E%L’e "(C610)
aryl, 5 h&t&rn&m&il, amimesud ffaml,, ((Cl-3plalykyuddbheny| (C(-C6- 10)
arylSUlfonylryf %gg§flsgéééggéryf lgbnffy|?§?¥ )aryloxy,
heterocaryloxy, (Ce-10)aryl(Ci-1p)alkyl, heteroaryl(Ci-s)alkyl, (Cs-
12) cycloalkyl, hetero(Cs.iz)cycloalkyl, amino, thio, (Ci-10)alkoxy,
a carbonyl group, an imino group, a sulfonyl group or a
10 sulfinyl group (each of these can be substituted or
unsubstituted). Rs is particularly preferably 3-
aminopiperidin-1-yl.
Rs is preferably a hydrogen atom.
The linker for 1. is preferably -CH,—, -CH,CH,—, -
15 CHCHpCHy—, -C(0O)—-, -CH,C(O)-, -C(O)CHy—, -CH,C(O)CHz—, -
C(0)CHyCHz-, -CH,CH,C(0O)-, -0-, -OCHz-, -CH,0-, -CH,OCH,-, -
OCH2CHz—-, -CHpCH;0-, -N(CHz)~-, —-NHCH;-, -CHy;NH-, -CH,NHCH,-, -
NHCH,CH,—-, —-CHCH»NH-, -NHC{O)-, -N(CH3)C(0O)-, =-C{O)NH-, -
C(O)N(CH3)-, -NHC(O)CH;-, -C(O)NHCHz-, =-C(O)CHzNH~-, —-CH,NHC(O)-,
20 —-CHpC(O)NH-, -NHCH,C(O)-, -S-, —-SCH,—, -CH,S-, —-SCH,CH,-,
CH35CHy~-, —CHpCH,S-, -C{0)S-, -C{0O)SCHy;-, -CH,C(0O)S-, -C(O)CH,S-,
~CH,SC(0)~ and the like, each of which can be substituted or
unsubstituted. L is particularly preferably -CH,-.
{o015]

25 X is preferably a group represented by the formula:

[o016]

A

[0017]

wherein t is 0, 1, 2, 3, 4 or 5; R¢ is each independently halo,

Ryt

30 perhalo(Ci-i0)alkyl, CFi;, (Ci-ig)alkyl, (Ci-e)alkenyl, (Cyg)alkynyl,
(Cs-10) aryl, heteroaryl, aminosulfonyl, (Ci-3)alkylsulfonyl, (Ce

11



het er oaryl oxy, (C6-10) aryl (Cl-10) alkyl, heteroaryl (Cl1_5) alkyl, (C3_
12) cycloal kyl, hetero (C3-12) cycloal kyl, amno, thio, (Cl-10) al koxY a
carbonyl group, an imno group, a sulfonyl group or a 10 sulfinyl group
(each of these can be substituted or unsubst i t ut ed) articularly
pr ef er abl yo) B ValEprEedr i BPRETOY to-10 RE YIS YrT SFeitab Ga%@f n atom The

l'i nker f
B o A e e

- CH20-, GHZ@@H@a1k®¢H2Gﬁzero Ckﬁi%%%ﬁloahh YAGHEino, - RACRR- cYErpNHRitro,

Ry NG RO B o %%éﬁa TG % cone

éﬂéSéHgsZgﬁiggggéggioﬁt+or NHGHPE 1(30) grouS- ( eadﬁjdz the@E28an bSCH2CH2- r
i 0) SCH2-, -CH2C (0) S-, -C (0) CH2S-,
- CH2SC( 0) SuRRHEHESH RE, ‘(”é\%‘é}l’lsﬁt\ﬁﬁ h' can be substituted or unsubstituted.

L is particularly prehrrablyrererinyl 0016)aR8XpohenpI fex a'hc@ ecnw_
repr esent ed by the fothtqua [ 0016 [ooi{%] ! np 59 &b} Em

or 5, R6 i(g- eaéﬁowaebemént (3~ adeex B artal o 2( dlee@)aléﬁklyll Pt’ﬁeyi( Cl- 110)
o191 A BBl ) OV, (B30 9l 1 00

10 ¢)alkynyl)phenyl, (2-methoxy)phenyl, (3-methoxy)phenyl, (2-
nitro)phenyl, (3-nitro)phenyl, (2-carboxy)phenyl, (3-
carboxy)phenyl, (2-carboxamide)phenyl, (3-carboxamide)phenyl,
(2-sulfonamido)phenyl, (3-sulfonamido)phenyl, (2-
tetrazolyl)phenyl, (3-tetrazolyl)phenyl, (2-aminomethyl)phenyl,

15 (3-aminomethyl)phenyl, (2-hydroxymethyl)phenyl, (3-
hydroxymethyl)phenyl, (2-phenyl)phenyl, (3-phenyl)phenyl, (2-
halo)phenyl, (3-halo)phenyl, (2-CONH;)phenyl, (3-CONH;)phenyl,
(2-CONH (Cy.7) alkyl) phenyl, (3-CONH(C; 7)alkyl)phenyl, (2~CO5 (Cy-
.)alkyl)phenyl, (3-CO,(Ci.7)alkyl)phenyl, (2-NH;)phenyl, (3-

20 NHp)phenyl, (2-(C;.;)alkyl)phenyl, (3-(Cs.y) alkyl)phenyl, (2-(Cs.
;) cycloalkyl)phenyl, (3-(Cs.7)cycloalkyl)phenyl, (2-(Cs-
10) aryl) phenyl, (3-(Cg.10)aryl)phenyl, (2-heterocaryl)phenyl, (3-
heteroaryl)phenyl, 2-bromo-5-fluorophenyl, 2-chloro-5-
fluorophenyl, 2-cyano-5-fluorophenyl, 2,5-dichlorophenyl, 2,5-

25 difluorophenyl, 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;.1p)cycloalkyl)phenyl, (3-

30 hetero(C;.1,) 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.

[oo018]

35 When compound (I) forms a salt, the salt is preferably

12



10) aryl sul fonyl, hetero(C6-10)aryl sul fonyl, (06-10)aryloxy, heteroaryl oxyY,
(C6-10)aryl (C1_10)al kyl, heteroaryl (Cl _Cal kyl, (03_ 12)cycl oal kyl,

het ero( C3_12) cycl oal kyl, amino, thio, cyano, nitro, hydroxy, (Cl-10)alkoxy,
a carbonyl group, an imno group, a 5 sulfonyl group or a_sulfinyl group
(each of %h@gér@%ﬁoh%g%Q&%&Yt%ﬁ%ﬁP?ﬁbh%§ﬁ5§blﬁﬂF%UFS a salt witR p8 npre

pref erabl yn625 &M@Boé@ﬂ?nyé sd B Wﬂﬂ@a&h%&am@ ddr oxy)sRhenykin a
(3- hydroxy)pheny (2-('c2_6) al kenyl') phenyl’, (3-(C2_6)al kenyl ) phenyl ,

(2- (C2_6)b&kyﬂyb¥ph©n@ic 4@&%@1@01@)&n@umeykmﬁhenyl (2- nethoxy)phenyl
(3-nethoxy)pheny|re&2 a@ tro Eg tBlt ighengh aéz 9§rb0X¥29Q§ﬂ¥|
(2 ypRé ) pheny

(3- carboxy)phenyl carboxa - car boxani

(2- sulhpnaﬁtuoaeheﬂyte ﬁfﬁBLﬁidmwﬁﬁIbﬁiﬁmﬁndd (HydﬂdﬁMb@a@Iﬁbﬁ@hemykxlc
(3-tetrazol yl ) phen % (2- anlnonethyl)phenyl 15 (3-am_nonet hyl ) phenyl ,
( 2- hydr oxgfiethy Py phahit , 2¢ . pRe Ryt Ryd 5ish the2dgikény| ) phenyl |

(3- phenyl)phenylpr@%er%%h%)%&%ﬁxhes(%fh%h@)samenwhth(gnCE?ﬁﬁaﬁ@eﬁaid
(3-CONH2) phenyl, (2-CONH(C1 _7)al kyl)phenyl, (3-CONH(C1_7)al kyl) phenyl,
(2- OCQ(C11n¢}eﬁky$§bhehwith(&pQKIQCacﬂdar& A Hprerpdce iz R dphdmyiaric3- 20

NH2)pheny { hen, 7 IkyI) enyl

7) cycl oal f§bheny%1% %g%%B %%% Y$?pﬁ%%% (gBChfgjargé?ﬁhenyl
(3-( C61_010§;ﬁt¢iblﬁ)hea§|§lid (Rahet %@;ﬁﬁ,yl xﬁeptkmyésu](ﬁ)mh:eta&ﬁ@ar YHerphdrylacid,

2- br onp- 5-1| uor ophen 2-chl oro-5- fl uorophenyl, 2-cyano-5-f|uoropheny|,
2, 5- dichlB?BBﬁ@ﬁgFlf ngte e ok bfenyl, 2, 5- di br omophenyl

2- br onmo- 3, 5- d'flqg%&@ﬁ%BME e%afmbh 5003, %h@'EEEQrQEB§n¥|ba51c amino acid
2,3,5-trifluorophen 5,6- "tetrafl uorophenyl

2- br ono- 3l508uﬂ¢|$¢ﬁer%ph@n@tgl6&@%l@m@3tEEEﬂ%kﬁfIuorophenyl

2-cyano- 3, 5-di f 1 ygr, u

(2- hetero(C3- 12)cy %%ﬁf)p% é?@% g% gBQhé%%%%(@%?§2§§¥% Bal'ky ??p%%h%l
and the IlkeludachathMLtﬂn @wlanbtelcsud&siai,t L@hd:amlmmbistairtdm:eﬁa A Kes.
particularly preferabl yano) hen or - C uor hen 0018]
35When conpound (1 6¥ﬁ%%§Ss§FP Fh@ eésaﬁ¥ g?ﬁg Xamp£

“phar macol@géclaétuoaeceeéebieeeaiﬁ erhzeesaomimw tﬂp@{lymmm badd, a
salt with an organic acid, a salt with a basic or acidic amno acid and the

li ke. method” phal eaBs etlg®miPes of the salt with an inorganic acid 5
i ncl ude sat q? th hydrochloric acid, hydrobromc acid, nitric acid,
G,

sulfurlc hosphoric acid and the like.
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-

25 ylmethyl)benzonitrile;
2-[[6~[3~-amino~1~piperidinyl]-3,4-dihydro-3-methyl-2,4-dioxo-
1(2H) -pyrimidinyl]methyl]benzonitrile;
2-[[6-[(3R)-3-amino-1-piperidinyl]-3,4~-dihydro~3-methyl-2,4-
dioxo-1(2H) -pyrimidinyl]methyl]lbenzonitrile;

30 2-[6-(3-aminopiperidin-1-yl)-3-ethyl-2,4-dioxo~3,4~dihydro-2H-
pyrimidin-l-ylmethyllbenzonitrile;
2-[6~-(3~aminopiperidin-1-yl) -2, 4-dioxo~3,4~dihydro~-2H~
pyrimidin-1-ylmethyl]benzonitrile;
2-[6-(3-aminopiperidin-1-yl)-5-chloro-3-methyl-2,4-dioxo-3, 4~

35 dihydro-2H-pyrimidin~l1-ylmethyl]lbenzonitrile;

13



Preferabl e exanples of the salt wwth an organic acid include salts with
acetic acid, trifluoroacetic acid, fumaric acid, oxalic acid, tartaric
acid, maleic acid, citric acid, 10 succinic acid, malic acid,

met hanesul fonic acid, benzoic acid,. t enesul fonate_and the . like.

P ef or abl & bABTBLEM HOTTE ko T W h Db ) s Aoy e EaPe 4 t h
argi ni ne @anghé he like. Preferable exanples of the salts with acidic am no
acid 15 include salts with aspartic acid, glutam c acid and the |ike.
Conpound §7T §3cahlbeP proeider sotbrdi ng tiwdaisn akddmiibe pyrhaigdngods 4~
descri bedyjH,US- A- 2005- 0261271, EP- A-1506967, or a nethod anal ogous
thereto. [0019] 20Preferabl e specific exanples of conpound (1) are the

f ol | owisngé € O3pamhuisp apelr 5@l sl -thierelof (2-bromo-5-fluorobenzyl) -3-methyl-
2-(6-ch|oi%;2,4:di X0- 3 47Q%£ dro- 2H pyri m di n-1yl met hyl ) benzonitril e;
2-(6-chlo @%%@1@%,%& X% 4-di hydro- 2H pyrinmidin-1- 25

yl met hyl ) bepzofmt ibpBperidin-1-y1l) -1- (2-chloro-5-fluorobenzyl) -3~
2-[[6-[3-am no- 1- pi peridi nyl] -3, 4-dj hydr o- 3- net hy1- 2, 4- di oxol(2H) - pyrim din
yI]nethyPP%%%X%ﬁ?ﬁ?PYE%mldlne“zr4”dlone?

2-[[6-1(3 - 2l 0Os 15 0i I i nyl] -3, i - 3- AL 2 -3-

di oxo- 1( 2(5)) (%y%ﬁlmﬁgﬁ)ﬂn@?%{g{%ﬁ %leﬂnzﬁonfl‘zt%ﬁg&éoé %e%z@l) 3

2- [ 6- (13- anenlopl pei+pyninigine-32 e4+vilor®s 4- di oxo- 3, 4- di hydr o- 2Hpyri mi di n-1 -yl
nethyl]beggﬁgltrile'. L din-Leovl) Lo (2 ) 3—methyl—1 He

2-[ 6- (3- afi hopr PEPPRIRELESAT ~ 5, Yt )i ox i P R0 2 i Y 4= yI net hyl | b
enzoni triperiR: §6né 32 pm-apphgeri di n- 1-y1) - 5- chl or o- 3- net hyl- 2, 4- di oxo- 3, 4-
35 di hydro-2H pyrim di n- 1-yl met hyl ] benzonitrile; . )

6- ( 3- am nopl pe ?a?ﬂam:%f}hﬂ(aznm%ﬂm%* Sy L 144 Gy AR Shdslihy ol

6- (3- am nopiperiidhnr Lo yvdd edy { Asd pagbenzydd s 1H pyrimi di ne- 2, 4- di one;

15 2-{6-[3(4)-aminocazepan-1-yl]-3-methyl-2,4-dioxo-3, 4-dihydro-

2H-pyrimidin-1~-ylmethyl}benzonitrile;

2-[6- (2-aminoethylamino)-3-ethyl~2,4~dioxo~3,4-dihydro-2H-
pyrimidin-l1-ylmethyllbenzonitrile;
2-[6~(3~aminopiperidin-1-~yl)-3-(3-cyanocbenzyl) -2, 4-dioxo-3, 4~

20 dihydro-2H-pyrimidin-1l-ylmethyl]benzonitrile;
2-[6-(3-aminopiperidin-1-yl)-3-(2-cyanobenzyl) -2, 4-dioxo-3,4-
dihydro-2H-pyrimidin~1-ylmethyl]benzonitrile;
2-[6~(3~-aminopiperidin-1-yl)-3-(4-cyanobenzyl) -2, 4-dioxo-3, 4-
dihydro-2H-pyrimidin-1-ylmethyl]lbenzonitrile;

25 2-[6-(3-aminopiperidin-1-yl)-3-(1lH-benzimidazol-2-ylmethyl) -
2,4-dioxo-3,4-dihydro-2H-pyrimidin~-1l-ylmethyl]lbenzonitrile;
2-[6-(3-aminopiperidin-1-yl)-2,4-dioxo-3~ (4~-pyrazol-1-
ylbenzyl) -3, 4~-dihydro-2H~-pyrimidin-1-ylmethyl]lbenzonitrile;
2-[6-(3-aminopiperidin-1-yl) -2, 4~dioxo~3~(3-pyrrol-1-

30 ylbenzyl)-3,4-dihydro-2H-pyrimidin-l-ylmethyl]lbenzonitrile;
6~ [ (3—aminopiperidin-1-yl)-3-(2-cyanobenzyl) -2, 6-dioxo-3, 6~
dihydro-2H-pyrimidin-1-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;

35 3-[4-(3-aminopiperidin-1-yl)-3-{(2-cyanobenzyl)-2,6-dioxo-3, 6-
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5

6- (3-am nopi peridin-1-yl1)-1-(2-brono-5-fl uorobenzyl) - 3-net hyl 1H pyri m di ne-
2, 4-di one; 6-(3-am nopi peridin-1-yl)-1-(2-chloro-5-fluorobenzyl)- 3-

met hyl -

5 o R S A s S A0S s by A ] FPGBZBBEN315: 3. 10

met hyl - 1|'6-p08—la”1lﬂld'ld1ﬂ-p%,r4d1h0lle~yl -1,3-bis-(2-bromo-5-fluorobenzyl)-1H-

6 (3-am nopi peridin-1-y1)-1-(2- bronDbenzyl) 3- et hyl - 1Hpyri m di ne- 2, 4- di one
pyrimidine-2, 4 1one,

2-16-[ az 921633 1 A1 BB N1 2y 41 450X 3= A9z 3EpyL M di n-1 -yl e
thyl}benzonltrlle

ﬁeiﬁ {?é}témmqnﬁ;%ﬂﬁﬂY£Lm¢ﬁpn3lﬁEﬂW¢Lh2l4bdn@m018rdldrhydroZH—pyrlnldln | -yl
z [
2 16 (2- i o Ry ARG P38 Ry LY T4 82053 R RGPS SYBY T FFRGFRYE 1 et

|'] benzonig-dsheimidine~2, 4~ dlone,
6- ( 3-am no |per|d|n - yl) - 3- anobenzgl) 2, 4-di ox0- 3, 4- 20
i hydr o- 2 lpy¥ madmaRipere dhpr DA oR (P T bro"3, 6-dL Flubrobanzyl) -

6 (3- aymraiperifligh ot B3 b2cyanabenzy1) - 2 4 di oxo- 3, 4-
ydr o- 2H pyri'm di n-1"- yl met hyl ]benzonltrl

y

2-[

di h

2-

di h

2-[ 6- (18- i) WW@Mlmrﬁ—B@mydpap@bedwﬂ g2l4-droxbhgl42, 4-dioxo-
di hydr o- P |n 1 met hyl nz Qni tr e
2-[6-(3- éﬁ;né%lgén?f ¥i- ldff—& %%H— zu%?&a%o% yPﬁg?%§F?§1trlle,
2,4-
2-[
ylb
2-

y

dlOXQFG;M&{m3ﬂaﬁﬂhdyiﬂ@¢@bﬁuduﬁyl]yBUEPHih&HQBZGHméthyE 2,4~dioxo-

6- (3 noplperldl - di 0xQ- 3- (4- pyrazo

enzyl) ﬁﬁﬁﬂ%ﬁl légﬁFPN A 4If§Pﬁ§PH§PFBEﬁESHFFr|FEd

[ 6-(3- @mmcanpﬁfﬂc}dlylam&ﬂp&p@lr%%ﬂ(]33D>4L69;h émBQ-methyl 2,4~
| benzyl) ro-2H pyrimdin-| -yl et yI]benzonltn

6-[ (3Jamd1@m0pérﬁ%1 rrgyrw)ldsn(yz]@@é}ﬁ@t}énﬁyﬁ)lugr@bén@smlgr@le

di hydr o- ZKEB¥6 m di n-1 -yl met hyl] -t hi ophene-3-carbonitrile;

3-[4-(3-a nop peridin-1-yl)-3-(2-cyanobenzyl)- 2, 6-di oxo- 3, 6-

di hydr o- 2H pyri ntdinpedng| (B} hyd |pbefzoilcl vci d nethyl ester; 35

3-[4-(3-gnm erldln .-yl 2-C ben 2, 6-di oxo- 3, 6- ,

i by o 3 R A 2 0 9.6 oo

6- (3-am rlqmmerpﬂlrmhly@lme% g;llqb(e%zl@hamiefl uor obenzyl) - 1Hpyri m di ne- 2, 4
- di one; 3(R) - anlnoplperl in-1-yl] chlor012,4-dioxo-3,4- 5

di hydeé- 2FF[|d Imrafimer Ry Piberidanydil -6, 4-dihydro-3-methyl-2,

6-[ 3(R R 3- et hyl 1H di ne-2
4[dfo%e%ﬁ]- 38p }infﬁg%f%é%|§]ggféh%?qg-?fggﬁﬁg¥%gé 6n§|f¥uoroggaéga)lne

3 nethylé&+¢&@Hﬁanammnyﬁ;ﬂ@mmamm@;nyo] -3,4- dlhydro 3 -methyl-2, 4-dioxo-

()2 a3 T Y pLASTl b 35 ks 241 0603, 41y o

2-[ [ 6- [ 3-2an -1 33)934&1@%1]1"@,1@8@1@1@@]330ﬂt—bﬁhyaré di-gxeh(2Hp, pyrimdin
yl ] met hyl] - 4- quorobenzonltrlle and

2 [ [ 62f ( SRPZRZn2E-PyFisdriavy Terdva] gitmfdierabgeeRpitride: 15T
di oxo- 1( 2HnW ivHiddH | pRlehelldf baorehenzon i he e[, 0020]

trifluorocacetate, 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) -

30 pyrimidinyllmethyllbenzonitrile 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]benzonitrile benzoate (to be sometimes

35 abbreviated as compound A in the present specification). 1In
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Compound (I) is preferably
2-[[6-[ 3-am no- 1- pi peri di nyl] -3, 4-di hydr o- 3- et hyl- 2, 4- di oxol(2H) - pyri m di n
ylimet hyl ] benzonitrile; 20

2-[[6-[(3R)-3-am no-| |d|r1I hydr.o- 3-nmet h

i oxo- [1E2 S BT rﬁxfﬁ A iz G0k LG, £orin OF Chmpotind A means
2-[[6-[ 3-an fo= Lt PP MiMeH 3 idred ihda- 3-37RLRY hydré-di-preh(2Hp; pyrim din
yl ] met hyl 4 fl uorobenzonl trile

2-1[6-[( O%P?ﬁﬁ%ﬁi1PXﬁHm&qkﬂM%¢£F¢®yi- demFend L3idethy1- 2, 4- 25

di oxo-1(2H) - pyri 4- zoni to t eof
(preferably benzgg?%%é%g%%g Coméé‘l#ﬁq Eggcg%]arﬁ%fé '?%J‘F%ea?aem 2 [h['eé

t ol uenesu[tlm)aiie—mmw«gﬁmgmjcdm)yl] -3, 4-dihyGoopSune thiy) -2 4rdiexo-

D1 per | 1 iy 4105 BT O S A  eRbeean) trige o @ sait

pyrim di nyhédredhyldhenzmity, & i @ rerlde ther, ealictaheker akl y
trifluoroacetate, benzoate, hydrochloride or t ol uenesul f onat e)

parti cul arY§rolieierigsy Zla[l[fﬁ—cfl{lﬂlm-%ﬁﬁ%'—alblpf gerli[@—ry(BR) -3~amino-1-

3, 4-di hy 24 qiigﬁq I8 gi_nyl t ]benzom trile
benzoat edé érbe 3%1{.3@‘% %{ew ate laspé‘ %o%égd‘%lx&?*n t he present

speci fjocepyxm)ldnlmylmm:kmldsaﬂfhpﬁmﬁemmlhehemat@r rtof beonpound A
means 2-[[6-[(3R m peri di 4- d|h ro 3-net hyl -2, 4-

di oxo- 1( %‘éﬂr’il%ﬁ diib%ﬁ ],ﬁ‘f{)d a&er?f&ﬁ%lot“{’]qz@ N né?trle\fgl , conpound (1) is
nor e pref@ﬁ@@&ﬁ&é&ﬂi&h)5 In the present specification, the free form of

[ (3R) - 3- am no- lllm?oge“ di nyl] -3, 4-di hydro 3- et hyl - 2, 4- di ox01(32H) pyri m di ny
| ] met hy 1] SR SR 41 Heéotr sl e dof Lpsradmanily

trifluor ), 511%9% at C rigde) r k preferably

2-[[ 6- [(g(%) @%%Bno 1- pi pzzrgdd %%3@4}9dlﬁé§rﬁn&%ntr%ﬁw&hﬁﬂi éll oxo- 1(2H) -
10 pyrism ol wyt et 2oyl t2i-1fd .uor obenzonitril e succinate (to be sonetines

abbr evi atet‘% %s“corrpound B in the present specification). In the present
speci fi cat 55t he free form of conmpound B neans

2-[[6-[(3R) - 3- anthothepppesedinypicdfdecation, compound (II) is a

di hydr.o- 3- net hyl - 2, 4- di oxo- G{ZI—I) pyrl m di nyl i met hyl1-4- 15

fl uor oben%%‘?i?‘?‘f‘?qlereffmte by the |5p3mE 45r esent specification, conmpound

(rr) is am@@qund represented by the formula: [0022] 20

20

R; Q\\‘,La Xa

/l\ oAb

Rg
[0023]
wherein Q is selected from the group consisting of CO, SO, SO,
and C=NR5;
25 Z is a group selected from the group consisting of halo,

perhalo(Ci-10)alkyl, amino, cyano, thio, (Ci-i0)alkyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, carbonyl (C;_3)alkyl,
thiocarbonyl (Ci-3)alkyl, sulfonyl(Ci-3)alkyl, sulfinyl (Ci-3)alkyl,
imino (C;-3)alkyl, hydroxy, alkoxy, aryloxy, heterocaryloxy,

30 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-,

16



[0023] wherein Qis selected fromthe group consisting of CO SO SO and
C=NR7; 25Z is a group selected fromthe group consisting of halo,
per hal o(C -lo)al kyl, am no, cyano, thio, (Cl110) al kyl, cycloal kylr
het er ocyc/l oal kyJ n%énﬂlqr’ het eroaryl car bonyl (G _3) al kyI t hi ocar bonyl
ul

(C1-3) al yI 7 7al kyI sul finyl (C1_3) al kyI hydr oxy,

al koxy, aryl oxy R@&tnﬂ aar er@X¥aCBO1abl|&§épﬂjenalyyeﬁly}hydﬁoganb@tkyrh gsOUP, an
imno group, a sulfonyl roup and a sul finyl group h of these can be

subst i t utFPH ISR FFoay)E e fd oars (oS ekt ed 8|f Bﬁ GpbsPPrifes (4 5-

6- or 7-menhered, riftho, cyano, nifanthiRy afg gashiindependently a

hydr ogen ‘atom ~or a group ‘sel ected fromthe group consisting of hal o,
per hal ¢( @zb@}’albk@!lky}a\m It e oy B 12 ) iviodoa liklyile, afg3 (Co1ap3lkykd oal kyl ,

het I, I ClL 5 | kyl ,
(ggerl(zj)(t(}\?gcyc oar@]i%31 é%éé‘rk E’&‘é)lﬁﬁég% ggl?(%fylcar {g@(%wfec(l 3) ?al aIiyl Y
t hi ocar bopybi&Gd1i3aral kydariseth§ o0yl ¢)XE11ByR8! kyH1iocsftfanyl ((@13)%)1&1%134 :

C1_3)al kyl I, h hyd I Kk
ot or oar FGRATE (B IELIRE Al iy 1 o By gRBUBS (Ghs ke gr BEBY  a

sul fonyl gdqusand a rgldrfdx@,yl ag_rwg,(%@%o@f L hesereanhexsubshivkuted or
unsubsti tut ed); is ah ydr égen atom or a@grou selecfed from
t he grl@upabmsylsrtlaﬁg:aﬁbquﬂl@)lailWl arwml@@l kyloupheBesgeyenyal kyeuprls aryl ,
(oach o Fisset SR o6l BT Ll DAL iRy el B SBBRLRLRRANLY 080

| i nker provsubsigi @itgap (separ ation) corresponding to O to 6 atons bet vveen

Xa and the ring La152 nded to; Xa is a}@%ou eIe ed from
the group consi sty ng® & ro@l%} W O G-I PP tl%ﬂp 0 (C3-12)

cycl oal kydrowdd YeodGlst iHY o'ﬁ kodmly@mg/@ar ¥hc{&d1Ry1 Al K&teré@?ci@élkyl
bi cycl oaryl, hetero (CA_ 12)bicycloaryl, carbonyl (C1-3) al

t hi ocazﬁboaml(oh%ae%qwﬂ %yshﬁlflﬁﬁw f(@@ﬁ@)aral@wkylsu|brhqy>ﬂ10(a@yls)an§| kyl ,
i m no (C @%er a)qh Jﬂ‘_ettq{ 3(::a1’n @éd %)Séftlacluktw’oraryl oxy,
eny kyn ony

het er oary oxy, a car group, cyano, an imno group, a

sul f onyl Lguslmastalndnaﬁct)ulfl nyl group (each of these can be substituted or

unsubstituted), Br ¢ Sal&lgper prov1d1ng a gap (separation)
corresponding to 0 to 6 atoms between Xa and the ring La is

20 bonded to;

Xa is a group selected from the group consisting of (Ci-
10)alkyl, (Cs-iz)cycloalkyl, hetero(Cs-ip)cycloalkyl, aryil (Ci-
10)alkyl, heteroaryl (Ci-s)alkyl, (Ce-i2)bicycloaryl, hetero(Cs-

12) bicycloaryl, carbonyl (Ci-3)alkyl, thiocarbonyl(C;.3)alkyl,

25 sulfonyl(Ci-3z)alkyl, sulfinyl(C;_3)alkyl, imino(C;-3)alkyl, amino,
aryl, heterocaryl, 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.

30 [0024]

Here, Q is preferably CO.

Z is preferably a substituted or unsubstituted 4-, 5-,
6- or T7-membered ring, more preferably a group represented by

the formula:

35 [0025]
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30[ 002 4] Here, Qis preferably CO Zis preferably a substituted
or unsubstituted 4-, 5-, 6- or 7-nenbered ring, nore preferably a group
represented by the fornula: 35[0025] (R5) P [0026] wherein p and R5
are as defined above. Z is particularly 5 preferably

3-am no-piperidinyl-1-yl. R8 is preferably halo, nore preferably fluoro. RO

I's preferabl drogen atom The linker for La is preferably
-CH2-, - CH2{gH2- CH2CH2CH2-, -0 (0)-CH2C (0)-0 (0) CH2-, -CH2C (0) CH2-
(0) CHz2CH2- s\CH2 c((0o - f -0-, -00H2-, -0H20-, -CH200H2- - OCH20H2- |,

- CH2CH20-, - ) -ﬁ%)ﬁwK}Q-, - CH2NH-, - CH2NHCH2-, - NHCH2CHZ2-,
-CH2CH2NH-, -NHC (0)-N(CH3) C (0) -, -C(0) NH - C(0) N (CH3) -, -NHC
(0) CH2-, [00@6(0) NHCH2- -0(0) CH2NH-, -CH2NHC (0) -CH2C (0) NH-, -NHCH2C
(0)-S, wue_llrzein %_lzasnd R%Cgl%g_gs defined above. Z is particularly

5 preferably 3-amino-piperidinyl-1-yl.

Rg is preferably halo, more preferably fluoro.

Ry is preferably a hydrogen atom.

The linker for La is preferably ~CHgy-, —-CHyCHa-,
CH,CH,CHy-, -C(0O)-, -CHC(0O)-, -C(O)CHy—-, -CH,C(O)CHy—,

10 C(O)CHyCHy-, =-CHyCHC(0O)-, -0O-~, -OCHy~, -CH,0-, ~CH;0CHz-, -
OCH,CH,—-, -CH,CH»0-, -N{(CHs)-, -NHCH,-, -CHyNH-, -CH,NHCH,-, -
NHCH,CHy~, -CH,CH,NH-, -NHC(O)-, -N(CH3;)C(0O)—-, ~-C(O)NH-, -
C(O)N(CH3) -, —-NHC(O)CH;-, —-C(O)NHCH,-, -C{(0Q)CHNH~, -~CH,NHC(O)-,
—CH2C (O)NH-, -NHCH,C(O)-, -S-, -SCH,-, -CHyS-, -SCHyCH,-, -

15 CH,;SCH,-, -CH,CH,S-, -C(0)S-, —-C(0O)SCHy;~, -CH,C(0O)S~, —-C(O)CHyS-,
—CH,SC(0)- and the like. La is particularly preferably —-CH;-.

[0027]
Xa is preferably a group represented by the formula:
[0028]
20
R,y ta
[0029]

wherein ta is 0, 1, 2 or 3; each Rjp is independently halo,
perhalo(Ci-ig)alkyl, CF3, (Ci-10)alkyl, (Cz-g)alkenyl, (Ci-¢)alkynyl,

25 (Cg-10)aryl, hetercaryl, aminosulfonyl, (Ci-3)alkylsulfonyl, (Cse-
10) arylsulfonyl, hetero(Cg-1p)arylsulfonyl, (Cg1p0)aryloxy,
heterocaryloxy, (Cgoi0)aryl (Ci-1p)alkyl, heterocaryl (Ci-s)alkyl, (Cs
12} cycloalkyl, hetero(Cs.ip)cycloalkyl, amino, thio, cyano, nitro,
hydroxy, (Cj-i0)alkoxy, a carbonyl group, an imino group, a

30 sulfonyl group or a sulfinyl group (each of these can be

substituted or unsubstituted).
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CH2S CH 2CH2CH 2S(0) S- -0(0) SCH2-f CH2C (0) S-, -0(0) CH2S-f -CH2SC(O0) -
and the like. La is particularly preferably -CH2-- [0027] Xa is preferably
a group represented by the fornula: [0028] (R10) ta [0029] wherein ta is

0, 1, 3; h Rnis i d d | | r.hal o G Co)
al kyl , ((c):rz 6) aﬁg%nw ;“%B‘Iin%g ﬁ’?ﬁy yéga & %}P%%Y %?é?%)lphenyl
aninosulfamydydﬂdkyﬁﬁhﬁdgmEﬂﬂj4wﬁdno y@@benyl@rszqtggmﬁhkeh§R$bﬁeﬁ?@ 10)

aryl sul fo (06-.10) aryl oxY, _het eroaryl ox lo) ar I(C|-|

het er oar yn%l'df%é a’ﬂéﬂﬂny]()@lenﬁ)rc%@rd&zwIal)él’!f@t&/ér} @@GBLYH) dyclieal kyI ani no,
t hi o, %&k@h%EQph@MQEOXXZ ﬁE%rbf?héR?Y %3Cﬂ%998¥£h§£§ﬁes (80 i mno

group, a 0 sul fonyl group or a sulfinyf group (eac ¢ can be
subst i buteEcr=yirhdrstli,t utledarboxy) phenyl, X&-icsrivoxengdef ehablyy, (3-

2- cyano n (3n6xanQ phe hydr.o hen 3- hydr oxy) phenyl ,

Ez ()cl:z 6%%%3/’( 131(013%3 nyly r}\éf%#z EH?%%E‘&H}& (3~ (c2_6)

al kynyl ) phendnedid-del) %er@al Kymytephemdly 10 2heink19) aizenyl, (3-nitro) phenyl,
(2- 5 car boxy)phenyl (3 car boxy) phenyl, (2-carboxam de)phenyl (3-

car boxani ey L) P(h? f orfeaAdSTSHENH Ph@f)-ylsul Boneamn de) Ehen?/l 3
2-tet t et razghy , phepy -
am ngmre'f1 f}égl:ugﬂphenyl (p h(eg]n%lng) Zﬁéa(r}]ﬁ %&)%%glﬁlno)(%h%mﬁ%%q?%@%g 2

hydr oﬂywﬁtyﬁfqmyh@@am,ox@@w?ommgﬂyi E2emieny?y-phenyl ,
3- ph n
EZ- ?:oslﬂ%/é)fﬁ %%/%ylgqe) hény?)%r@%ﬁﬁe% lﬂ?k@g‘giﬁwnyl (3-

(2- 02( CcaNml) kitkpphenyb -cORHQERE C41 ¥y a) knbhphenyb-aodutde i ke, each of
which can bg, sybstituted gr &5 unsubstifuted. (3-CO, (C1-7) alkyl) phenyl
and the like, each of which can be substituted or

15 unsubstituted.

Xa is particularly preferably (2-cyano)phenyl.
{0030]

When compound (II) forms a salt, the salt is preferably
a pharmacologically acceptable salt similar to compound (I).

20 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

25 the following compounds and salts thereof.
2-[2-(3-(R)-aminopiperidin-1-yl)-5-bromo-6~0xo-6H-pyrimidin-1-
ylmethyllbenzonitrile;
2—{2—(3—(R)—aminopiperidin—l—yl)-5—ethynyl—6—oxo~6H~pyrimidin—
l1-ylmethyllibenzonitrile;

30 2-[2-(3-(R)-aminopiperidin-1-yl)-4,5-dimethyl-6-oxo-6H-
pyrimidin-1-ylmethyllbenzonitrile;
2-[2-(3-(R)-aminopiperidin-1-yl)-5-chloro-6-oxo~6H-pyrimidin-
1~ylmethyllbenzonitrile;
(R)-2-((2-(3-aminopiperidin-1-yl)-5-fluoro-6-oxopyrimidin-

35 1(6H)-yl)methyl)-4-fluorobenzonitrile;
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Xa is particularly preferably (2-cyano)phenyl. [0030] When conpound
(I'1) fornms a salt, the salt is preferably a pharmacol ogi cally acceptabl e
salt simlar to compound (I). 20Conpound (11) can be produced according to,
for exanp h rd i A2 2612 n EP- A—1506967

or a nethQ§ 5%a ogogb% gﬁ%)Iﬁgg§ﬁ?'g§éferg%ﬁggép§cp X y?1arrplles of
conpound X (45) 1yMNmﬂhhﬁM3{4ﬂfﬁuﬁﬂdmmmn@mmmmpa@nds and salts thereof.
3[%5{%3[}5@ ggh?@f ﬁfﬁ$ﬁ¥ggég éQléanbﬁonﬂ 65°é%o%§'%y%§gbgkgh%aln—

2-[2- (3I (RbG@mﬂqm&@fmlm&m@ro%&tzwaxhﬁeox0 6H pyrim di nl -yl net hyl ] ben
zonitrile;

2-[2-(3-(® L%ﬂ%@ peftidiapiperidin-g-¢ilhethprop-dxonglippricacdioi=| - yl met hyl |

benzonitr '
2-[2-(3- (ESR% amrﬁ'dnlc?pllpgrllm(fthyl]b B -éhr5rlo 6- oxo- 6H pyri m di n1-yl nmet hyl ] benz

onitrile;2<R)- BA{rin(cg>igre micPiirpdr-ydi) -G~ hprb—fo-vee-66—@yefyd dindlR- 35

1(6 I fl b tril
(g)Hé {(égf qéﬁ%ﬂgﬁi uo%&ieqfogh)r% ghloro 6- oxopyrimdi n1(6H)-yl)nethyl)-4

- f 1l uor obenzpni 34 {re;- ~aminopiperidin-~1-yl)-5-fluoro-6-oxo—-6H-

(R -2-((2-(3-am nopi peridin-|-yl)-5-brono-6- oxopyr|n1d|n1(6ﬁy-yl)nethyl)-4-
f 1 uor d8enzZonigiteklpnzonitrile; and o

212 (3 (R |I'2”1f'? 001 REL -3l AL I WY Ly Gy 060 By g di 3y | met hyl
2- [ 2- ( 3- gyw miopi gier- Idiyn-ne by - 1B acoridr6-lexo- 6H pyri m di n- | yl net hyl ] benzoni t

rile; [0032]

Compound (II) is preferably
15 2-[2-(3-aminopiperidin-1-yl)-5-fluoro-6-oxo-6H-pyrimidin-1-
ylmethyllbenzonitrile;
2-{2-(3-(R)-aminopiperidin~1-yl)-5-fluoro-6-oxo-6H-pyrimidin~-
1-ylmethyl]lbenzonitrile;
or a salt thereof (preferably trifluorocacetate, tartrate or
20 hydrochloride).
{0033]

Compound (II) is more preferably 2-[2-(3-(R)-
aminopiperidin-1-yl)-5-fluocro-6-oxo-6H-pyrimidin-1-
ylmethyllbenzonitrile or a salt thereof (preferably

25 trifluorocacetate, tartrate or hydrochloride), particularly
preferably, 2-[2-(3-(R)-aminopiperidin-1-yl)-5-fluoro-6-oxo-
6H-pyrimidin-1l-ylmethyl]lbenzonitrile tartrate (to be sometimes
abbreviated as compound C in the present specification). 1In
the present specification, the free form of compound C means

30 2-{2-(3-(R)-aminopiperidin-1-yl)-5-fluoro-6-oxo-6H-pyrimidin-
l-ylmethyl]lbenzonitrile.

[0034]

Preferable specific examples of the agent for pancreas

protection of the present invention include are as follows:

35 (1) an agent for pancreas protection, which comprises a blood

20



2-[2-(3-(R)-am nopi peridin-1-yl)-5-fluoro-6-o0xo-6H pyrimdin- 10

1-yl met hyl | benzonitrile; and S
2-[2-(3-(R)-am no- 3- net hyl pi peridin-1-yl)-5-chl or o-6- oxo- 6Hpyri m di n-1-yl ne
thyl ] benzonitrile. [0032 n ) is preferably i.s .

2-12-(3- a%ﬂﬁ%%si%gr?%%né f%our@%%og&% 5%5- @%ﬂ‘?ﬁ%edilﬁlswﬂﬁet hyl ] benzoni t
rile; secretion and 2-[[6-[(3R)-3-amino-l-piperidinyl]-3,4~-dihydro-

2-[2-(3-(R) -am nopi peri di n- 1-(}/1 -5-fl uoro-6-0xo-6H pyrim di nl-yl met hyl ] benz
oni tril e;3 MRV L 14t dof2 H prrafrd sl iy Hilmethyrld deerend trddet Pt @ or 20

hydr ochl 0z 0€) £ 9938in combinatGpound (11) is nore preferably
2-[12-(3-(R) - .

am nopispetieii e | thyed )bIdd (s @soXiowH-pyy idnudi rehlafl metetsy njdteszaniaf eitee or
ga??: E:ult erlﬁsgxﬁ)%irréfs;e%e%tsibér}' 1235 ptrrel e!rua%rl%agc%teatf%lltoz%lqritnrge}t e or hydrochl oride),
2- [ 2- (3- (Rapnimapi perdddigi-d el - Gfd Laa0:16, @efttHmuzidnedict la- yhmet hyl ] benz
onitrile tartrate (to be sonetines abbreviated as conpound C in the present
speci fi cat?or§ot1 Mt Pradsal hadigilddazone tyslgacdd orgidn)ef conpound C

means 30 (1p) bi id ferabl tformi 1t th £,
2-12-(3-( i?) -)am lngoupailrblerei d(lpnr-el-eyrla) - g fnieuorog-méL-nofg- gl—ksgyri m (?irr?f- yl Ir%gtrﬁyl ] benz

oni t r idoe. PYO0BZAL IPr efedyiahine rs gasifdahlexdmsl)es cof t he agent for pancreas

protectiop of th resent_invention include are as fallows: 35 (1) an agent
for pancresd pcfoq%e‘&? ,a%i]ﬁﬁ"%ﬁ% SEELSF Véﬂq(jﬁx?aoegq)dwerl ng drug

t hat does(Mpotarstdqad@at® Qﬁdﬂdﬂéaﬁ}ﬁ@ﬁ&iﬁé;ﬁtﬁaigd whichh Cfmgrjsdels a b%z:gﬁ) .
2-[[6-[(3R) -3-amno- | -piperidinyl]-3, 4-di hydro3- nmet hyl- 2, 4- di oxo- - pyri
mi di nyl | rﬁwi]%elﬁ%ﬁﬁltr}q Rett é%l@%&%ﬁﬁ%@&?& ARSI N

secretion and 2-{[[6~[(3R)~-3-amino-1-piperidinyl]-3,4-dihydro-
15 3-methyl-2,4-dioxo-1(2H) ~pyrimidinyl]methyl]-4-

fluorobenzonitrile or a salt thereof in combination

[here, the blood glucose lowering drug that does not stimulate

insulin secretion is preferably the following:

(2a) insulin sensitizer (preferably pioglitazone or a salt
20 thereof, more preferably pioglitazone hydrochloride),

(2b) biguanide (preferably metformin or a salt thereof, more

preferably metformin hydrochloride), or

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

(3) an agent for pancreas protection, which comprises a blood
25 glucose lowering drug that does not stimulate insulin

secretion and 2-[2-(3-(R)-aminopiperidin-1-yl)-5-fluoro-6-oxo-

6H-pyrimidin-l-ylmethyllbenzonitrile or a salt thereof in

combination

[here, the blood glucose lowering drug that does not stimulate
30 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

35 (3c) oa-glucosidase inhibitor (preferably voglibose)].
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s [here, the blood glucose |owering drug that does not stinulate insulin
secretion is preferably the following: (1a) insulin sensitizer (preferably
pioglitazone or a salt thereof, nore preferably pioglitazone
hydrochloq&&@%, (I b) biguanide (preferably netformn or a salt thereof,
nore io pr Ably metfoimn hydrochloride), or (lc) a-glucosidase

i nhibitor (preferhbl gg¥ngl fbospahcred?)pastagentnfof fancseasery ot ecti on,
whi ch co rlses a bl ood gl ucose Iomerlng drug that _does not stimulate

i nsul i n sEYSTARP &47d 29 [(RHaiaRd :?Xmﬁqm?qnﬁﬁgpérP&Pﬁ?lﬁlgc@sélhydro- 15
3- met hyl - Zo s 6 X Q{2 Ry IddB i Jaratdiyi Heed-i sl iqnokerzeni bhi Legor a

salt thereof in conblnatlon [ here, the bl ood gl ucose | owering drug that
does nét eipeHRd e ] n§GHQ@mn§Hm§|@HI|§Hpﬁ€ﬁ€ﬁﬁbhwgwhélﬁokbomnﬁgese (2a)

insulin s 0 zpne .or a salt .20 thereof re
pr ef er abl f&is)il%%lzﬁgaéeginlge Sglr?(lc%’hl%c?r % 5&"%&)(]% ° BIGRANFGE S gfagﬁﬁgfggy

met f or mi mzorsmm]ﬁiatnetdmﬂq,oft,ogﬁm'ﬂarprvefmf ablmarmbfwﬂmgﬂcﬁ)ldlyoébb@bltdble or
(2c) a-glucosjidase inhibitor (preferably voglibose)]; and (3) an agent for

pancr eas PtiotEcti on, which conprises a bl ood 25 gl ucose | owering drug that

does not 5t|nU'aﬁ@rénséé'ﬂh§e§5§£m980§891cally acceptable carrier
2-12-(3-(R) - anlnoplperldln | -y1)-5-fluofo-6-0xo6H pyrim din- [-yI'net hyl ] benz

oni t riloe GripwH|ArddEedit iimasmniradagirier Wdﬁaﬂaalﬁh@O@W@@dl@h@édye
| oweri ng Lgsré@ até"?r%a\%%%l%mfosil Q}é %e%oc(lpr eulglr 5 ?Lt ! Qn alrse A&l glerably

the foll ow ng: I'nsul in'sensitizer y plog i fazone or a salt

t her eof , Thore Freefidraatiled EEiso@xdiaviens hyidodilaert, d@)inde3b)y bi guanl de
(prefera(# netfornln r a salt thereof, nore preferably nmetform
0 :é%%fo

hydr ochl teqhans RISRAIREE IhHi BiPCos OdFeeer éﬁllylb\}&glzulﬁas e)].

agent suspending agent, isotonicity agent, buffer, soothing

15 agent and the like for liquid preparations. Where necessary,
an additive for pharmaceutical preparations such as
preservative, antioxidant, colorant, sweetening agent and the
like can be used.

[0036]

20 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

25 aluminum silicate, magnesium aluminate metasilicate and the
like.

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

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

35 hydroxypropylcellulose, hydroxypropyl methylcellulose,

22



[ 00 3 5] The agent for pancreas protection of the present
i nvention can be obtained by conbining a blood glucose | owering drug that
does not stinulate insulin secretion and 5 conpound (1) or conpound (I1) as

active | {ﬁp %nggtlgﬁ%gﬂgg%_ &nts may be formed into

preparatlon el'y or similtaneously together with a pharmacol ogically
accept abl e carrlérefbbableasxampl@haoﬁat@éo@igﬁmﬁ@gfumﬁxﬁﬁﬁmw&aarr|er io
vari ous gﬂ%:nlc or ani ¢ carrier naterlals cogﬁgntlonall¥ ysed as

b

nat eri al Eﬁﬁaﬁﬁﬁgé rcdl “rpar Aoy S S YdSEF L IFREG - aFa 16 Efded as

exci pi entcaﬂw}fyrﬁe?dﬁyldamdﬂosg dHod ke dr¥icalr@fe 190)skd BbERAKRAt i ons; and
sol vent, solubiliz agent, suspendi agent, |soton|C|ty agent, buffer
soothlﬁg’%§¥ %ﬁéit%ﬁ?HQNﬂakkghﬂ|&§iﬁﬁqﬂu§p§ﬂdﬂﬁ@ﬁsacwﬁeréOWecessary, an

addi tive J91shalime dfgg%ggﬁﬁyiégiqyy%s%y gda%h%rﬁiﬁrvatlve anti oxi dant,

col orant, sweetening agent e can be used 8036] 20Pr ef er abl e
exanpl es of the éxefprehielezhmﬁhetacfosme sotvase, ik edwmidaler Faor bit ol ,

starch, pre elatlnlz d starch, dextr.i.n, stalllne el lulo
| ow substit g%@%ﬁ q|ﬁ%&§§ ’s 5r58§§ﬁé9ﬁylégFPUPése gum
ar abi c, gmapylaghe |q1§3}ﬁola,n|b&ry@tﬁhyﬂlédeclgqy%“dld, s¥RhBebi e, 2eoahupi pum

S|I|cate magnesj um al um nate netasilicaté and the |ike. Preferabie’

exanplés Vi Ene@ilubrgtdmnsans wdd maghédicurhideear at e, cal ci um st earat e,
taic, jcolloldal BrLicaasd Lhenbike: o 20K Ef g&ﬁ?&ﬁ%ﬁ(@'%}% Lhe Ridnder

|nclude pregelatlnlze starc sacc ar ose, atin
nethylceMQﬂyﬁnthaﬂbQﬂmﬂEﬂhymndgyﬂaﬁﬁglymmhnm}ﬂameX¢&ethybhaﬂbsbose

CrySta'“BB%%??'Séé%géuéycﬁ;%Smﬂpn%nTééﬁlnome%%%E%fechoﬁé%EEQo pul Tulan,

triethanolamine, sodium carbonate, sodium citrate, sodium
15 salicylate, sodium acetate and the like.

Preferable examples of the suspending agent include
surfactants such as stearyltriethanolamine, sodium lauryl
sulfate, lauryl aminopropionate, lecithin, benzalkonium
chloride, benzethonium chloride, glycerol monostearate and the

20 like; hydrophilic polymers such as polyvinyl alcohol,
polyvinylpyrrolidone, sodium carboxymethylcellulose,
methylcellulose, hydroxymethylcellulose,
hydroxyethylcellulose, hydroxypropylcellulose and the like;
polysorbates, polyoxyethylene hydrogenated castor oil; and the

25 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

30 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-

35 oxybenzoates, chlorobutanol, benzyl alcohol, phenethyl
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35 hydroxypropyl cel l ul ose, hydroxypropyl nethylcellul ose,
pol yvi nyl pyrrolidone and the |iKke. Pref erabl e exanpl es of the
di sintegrant include | actose, sucrose, starch, carboxynethylcellul ose,

calciumc t | lul ose, sodjum croscarnell ose, .sodi.um 5
car boxyrre%%%ﬁz‘(%ggr c%kl& (?lf%ﬁtﬁl © aln%yad:rlc()iUS Ssolﬁbllcci cacécdl (fndlegv}\}tes S%EF i"tuted

hydr oxypr opyl cel Puledeeabid thempi&e.of the antPoeiesabl enexadpl sl oftd he
sol vent include water for injection, physiological saline, R nger's
sol uti on,@3f e #dpyrenktiycol , pol yethyl ene glycol, sesane oil, corn

oil, _to olive oiphereebbansegdmpibsadd the LbkSrant includdr&h&Lalk e
exanpl es of the solubilizing agent include pol yethyl ene glycol, propylene

gl ycol ;5 HENE tedr rigmenosele enzyiodspdsmse, suthhavolFoodr Codmirn&eet hane
chol ester tgi anol am i C te, sodiumcitrat sadi um 15
salicylai%%séd%i%%#a%bta éﬁgﬁaﬁgﬂgﬂﬁpﬁ§{9ﬁﬂ§ Eﬁ“ﬂﬁ%fé&?€l§°§?§n§ﬁ@§ of
t he suspenas ngl agedt?2 i etcd Uide wwirdmdtrantisitsiec N sase stiemreylttsr i (et.kanol am ne,

sodium | a |, sulfate, |auryl am nopropionate, |ecithin, benzal koni um
chl ori de,? hZEThor bim Thi 0% &eﬁorgﬁ"{%e@g&n%%%ﬁé% tRE 20 1ike;
hydr ophi | b LorRoh t/YTET $SaSWEAN aS1 U cohals Relorddy! RRIkebibgone,,

sodi um car boxynet hyl cel | ul ose, met hy dq I'ul ose, hydroxynet hyl cel'l Ul ose,
hydr oxdfet 34 cef¢ny| eside Mt axsdrapyiasalilalwsialeindnchd e Rékepol ysor bat es,

pol yoxyet hyl ene e kl ;. an i .

Preferabl e exanp?ég%ggggﬁé ?égﬁé%géi§§ gagngw%gg ﬁggés%ﬁ?%%1%%ﬁ%ﬁ?%e,

gl ycer ol ,s@xatenmit osodDus,0rdiigatla s sgluwc agley andriihel dadee. aspartame,

Pref erabl e exanpl e f tf buffer include phosphate 30 buffer, acetate

buf f er, C%F%Vdnaataen%u@?%r ,ﬁﬁt rate buffer and the Iike. Preferabl e
exanpl es qfpotzhg soot hi ng agent include benzyl alcohol and the Iike.

Pref erabl e exanpl es of the preservative include £35 oxybenzoat es,

chl or oSut anol , bEK2PPl&EcBRolhepAenegfyform of the agent for pancreas

protection of the present invention include oral preparations
such as tablet (including sugar-coated tablet, film-coated
tablet, sublingual tablet, orally disintegrating tablet),
capsule (including soft capsule, microcapsule), granule,

20 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.,

25 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. In
addition, these preparations may be sustained-release

30 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

35 invention can be produced according to a method conventionally
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al cohol , dehydroacetic acid, sorbic acid and the |ike. Preferable exanples
-of the antioxidant include sulfite, ascorbate and the like. Preferable
exanpl es of the colorant include aqueous 5 edible tar pignments (e.qg.,

f oodcol ors such Faaod | ar Red Nos. .2 and 3, Food. Col or Yell ow Nos. 4
e Phettiah R a0 pRR bR 22 e b PR L R P e e &
(e.g., alm#vhudanasaldrisled he akpranmeRkirfAedpagigodsdethdl Bikar pignment),

natural pignents (e.qg., beta carotene, chlorophyll, io red iron oxide and
yel low ferric oxfigede ke tFRN§Ke.0f the actipiefigonndd catarpleedof the

sweet eni pg AL 1iRLUGS sReehanhp 8edkURLLdLpehasstYM GEYEYA T hi zi nate,
aspartane, stevia and the |iKe. [0037] 15Exanples of the dosage formof the

agent §osesaedricas prot/ect icompofinthdIpr esenppmppuedt i 8A) | nth udee oagent
preparations such as. tabl.et  (includi sugar-coated tablet, filmcoated
Dbl ot - 0BT PROGAI b G Eog BT 5 S b O P RPEng T SBT O "25bSEI o

(i ncl udi egpeeidi ncapsultée MieHoe&psHkehctdkanihgred@epoyWere $106h6f Syrup,
enul si on, suspension, film(e,qg., nouth cavity disinte?rating film and the
like; or {h& SFEERARHCEpANS: HRs 1dtien 4§ iy e6PFORZATRIG: , Ls8BCcHiEAneous

i nj ecti ORSeAdHEAVLRAYS kfpisections, intramuscular injections and
intraperitoneal injections), external agents (e.g., 25 preparations for
nasal zadmifpD88lation, transdermal preparations and oi ntnents),

suppositories (e;g. e .. s sitories and vagi nal osi tories),
pel l ets, drops, ]éget r opi%rpu#lcgrlg(r)?aarrilcﬁoeraespapr%%leocggo(q rﬂquchg‘t%. (?r{s?)searfﬁcd t he
l'i ke. | niagdintiion, theseaipriepatationsfmybhecsusliacoed-iekveasfg38rug

preparations (e.g., sustained-release m crocapsule), such as an inmedi ate

rel ease ﬁ?@ﬁé&%?%bﬁOGrsg _?§Fné8§PiE8a§€cﬁFEb8PatFBH:C@TPPHEQe(I) or

preparath@ﬂ%ou%bahIQBeQﬁhﬁ%@°@§p§B@%&bQ%lynd%hérﬁ@ﬂé@nhéeéﬁdQﬁgC@ggkhénce
ra

are preferable. The agent for pancreas protection of the present
i nvent§ oFu®ds Be Pr edided sdeasignngadniaissraddononvehei onakdgt used in the

field of pharmmceytical. preparabholn.syeh 8% Lhe MELhad; dgscribadsi prdapan

Phar macopoei a and the 11 ke
the like. For example, compound (I) or compound (II) is

generally used in an amount of about 0.005-200 parts by weight,
preferably about 0.01-100 parts by weight, relative to 1 part

20 by weight of the blood glucose lowering drug that does 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

25 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

30 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

35 administration route, (3) administratiocn of two kinds of

25



VWi le the content of the active ingredient (blood glucose |owering drug
that does not stinulate insulin 5 secretion, and/or conpound (I) or
conmpound (I1)) in the agent for pancreas protection of the present
invention varies depending on the kind of the active.ingredient, the size
of the prRpEHtF o cﬁhﬁéﬁqq Y jReRaL by éf&ﬁﬂh@%lfggﬁ %h@?dpreferably

5-80 W %g1@t&d38lowering drdd tihe: g Jdar papeneas pheLeehi on of the
present invention, the mxing ratio of a blood glucose | owering drug that

does not t¢Fel e iavwhidannseEicet (oon oTamemmemssurid 1) 1) aér déékpsaRE (11) can
be appront jat ely, dajeraned aecording 46, the /D suhi e6h,qf adaiai stration,
adm ni stration r%ute, target disease, cfosage fdrm "conbi nati on of

phar mace w dcih i sigent orand. ttve 1kikeds Fof peoegrgplag,ionenpbiadneld) ber conmpound
(I'l) is generally used i n._amount. of ~ahout 0.Q05-200 parts ight,

b of or abl SPEHGHETH L B0 Harith by WAL Gt e T8, it Do nyoRs: oht
of the bloed gt ueese-d omeni NG dHdtgrddiadn,degsd RImpPunbll @t e drnevbBund
secretion. The adm ni strati on node of the agent for pancreas

prot ecti ohlb¥, the Phlelerant mamm o ratimgt goartEseul @) pamipiiségating a

bl ood gl S ! r -d(gjef . g my i in secretion,
and com%ﬁdﬁ+%&%%ﬁﬁ%§%? on y&ﬁ%aelgét% HB’Z*@% %iari% 'yon

adm ni st radronl atSund admiotdtglatcase Noderingd utles), thert eesphet (1)

adm nistration of a,single preparation_ohtained b i mul t aneousl

ormil at| B0 HU L Boa SPUEHE S FERRE T dR0Y CRAPOSE b6l Rbe CorPRiTd: 4TT)
insulin sgereti@ieradt G AN {# fe n € AMOUNG Hdalh.on( Zousigrll fcargqus
adm ni stration of two kinds of preparations obtained by separ.atel

f or mul at | AGE b Rt PcHs Eovierdey A By RIRRd geCasst lomaRing €599sul i n
secr eti onyy, and;600PAUNGs iy 104+ £ opAYNG, (dddre b he S AR B2 AHRISt rati on
route, (3) admnistration of two kinds of preparations obtainéd by

separ atsel Y1 opmutenpound bl blod @f ucosthd owerd Tae dmag Hhandddds ddtke.

stinul ate r’trbﬁtéli n secretion, and compound (I) or conpound (I11), at

different %3S by the sanme adm nistration route, (4) sinultaneous 5

adm ni stration offhewagkhndsoef ppheparat pepscebt ahned byesppasahel y

formul ati png a bl ood glucose | owering drug that does not stinulate _insulin
secr et i ont M ERRACEORPTIMAPY 1526716 AFBHMES {5199 A it 187 SRTSTHATRISH! &9 on
routes, (mamARETEN{sStdat ininfistweikd ndsyof, praparal,l epzyObtained by
separately lo fornulating a blood glucose | owering drug that does not

sti mulzgt oPVisesn Reeyeti oiwingd dempeey®) (1) or conpound (11), at
staggered tines i f admni ti e M. pi skragjon in
the order of a b%&‘gl&ﬁ%gg d g\%\%r F%%Bgr Eél}t hg#gg%’éé ﬁg?%??%ﬁﬁ% ?%éul in
secr et i onpasasetheincanpoundi 4 5 {fgcoive afmoungbd 19 )diadretias tdee reetey,se
order) angnéhgulré

ﬁgf, effective for type 2 diabetes patients with
pancreatic fatigue. Here, pancreatic fatigue can be defined

25 using HOMA-f as an index. For example, HOMA-f is a value
calculated by [fasting blood insulin level (puU/mL)x
360}/ [fasting blood glucose level (mg/dL)-63](%), and when the
VHOMA—B is not more than 50%, preferably not more than 30%, the
pancreas is exhausted.

30 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

35 according to the subject of administration, administration
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[ 0039] The agent for pancreas protection of the present invention
can be safely admnistered orally or parenterally to mammals (e.g., humans,
mce, rats, rabbits, dogs, cats, 20 bovines, horses, sw nes, nonkeys).

Particul ar| t he agent,.for pancreas protection, of the present invention is
ertectiva TUEeT y e B iR i S Lohi FOPPRBREIGPT 8t ve for type 2
di abet es pRd heMtSumiddl papereatdy fiald guae Here, pancreatic fatigue can be
defined 25 using HOVA-P as an index. For exanple, HOVA-P is a val ue

cal cul ated by [f&8€i figsel 86dthAshlPAdl eberosd Llaysidng 36079 [Fhat i9rReDl ood
gl ucose |evel s m s 631 Min ﬁ'!ﬁ%r{,h%ddo%fnﬁohﬁdngtl) rect)g\geuﬁg%

preferably not nore than 30% the pancreas Is exhauste 3 ‘Fhe se of the
agent fsor ( pAncraasoprayirecinmk icf 1t e tpresierd bavedt bon then rbeldnickar to

t he dose gf a_ bl ood glucose |owering drug that does not stinulate insulin
secretion % tonpound (1) or conmpound (1), which are the active

i ngredi ents, andrgandbeeappr 0REi BlebY gehes st NBskbi raf COrEdh Nghd© ddes
subject of admi nistration, admnistration route, target disease, dosage
form conm®?hatt O Bt HHASHESUtIA S HgEhtis arf@ Tt REapplke, generallyhe dose

of the Dbl @agh 0fsie® Qgs'ﬁﬁ“ Anug Lhad dogsp onaly /Sl TulRhe Jrasuldi «

secretion, and corrpsnggu)n (l )Eﬂgar corrp%nd' 5 (1) én B/guappropri ater

det er nioneplabesed Grodtheigigit mEatg)dos@sis amount Fhe desedoiniheebédod

gl ucose | owe£i n}g §iru t.hat doen%ﬁ not stinulate insulin secretion is, for
'y 0.

exanpl e, gérerd -“BO00 riji*day, preferably 0.1-3000 ng/day, for one

adult /o patient whbadynwehghtif0skghitThes asDusEd can Hebbelsd ngBieses in 2
or 3 portions a day. When an insulin sensitizer is used as_a bl ood
gl ucose |BWERTHE Y tHhat RS MRT sthimtiate insuin S&Gration, the dose

of the ingud nosensd LiZen 5 GaNerd Jor Gsl-gkR A18AYaYy. 1-100 mg/day,
15 preferably 1-60 mg/day for one adult patient (body weight 60
kg) .

Particularly, when the insulin sensitizer is
pioglitazone hydrochloride, the effective amount of
pioglitazone hydrochloride is generally 7.5-60 mg/day,

20 preferably 15-45 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

25 welght 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

30 mg/day, preferably 250-2550 mg/day for one adult patient (body
weight 60 kg).

When o-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

35 mg/day, preferably 0.1 - 500 mg/day, for one adult patient
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15 preferably 1-60 ng/day for one adult patient (body weight 60 kg).
~Particularly, when the insulin sensitizer is pioglitazone hydrochl ori de,
the effective anount of pioglitazone hydrochloride is generally 7.5-60
‘ng/ day, 20 preferably 15-45 ng/dagh for one adult patient (body weight 60
kg), as pily tidde 60 k9) . “WRRERifHéaFrh¥ul FRcBefsPLsepifastosi gl it azone

nel eate, theeffectiyveyMwpEsOf tRsidlfdazonre smpheat  f $ogenebakl ¥s1- 12
ny/ day, preferably 2-8 ng%day for one adult patient (body 25 weight 60 kg)
When a bigrnrenalel { gt er abimg /ieet o mred sapdrlac 91-ér rdndi/slaiys edoas oaebl ood '

gl ucose IéHﬁﬁﬂ:E?é%égkt&§§¥f§ﬁ%%#§g 3t gyl ate insulin secretion, the dose

of the biguani des (prefera orm n-hydrochloride) is generally
125- 2550 30 ng/ day, apaet esapl yh2h 0t RE5Q-ahhdayidiose onehaditdr pasi ent (body

wei ght 60 kqg),. Wen a- gl ucosi.dase inhibitor is used.as a blo gl.ucose
et | ng AP e & A S ey o TEBR P et Eo e Bie Lagad ot

a- gl ucosistEsend MU P tfe e gaRera |-y 200hg/dE00 £33 Bvedayu 1Rl gherabky 0.1
- 500 ng/day, for one adult patient (body weight 60 kg). Particularly,
when a- gl (R diiaitntibik®r- i s vogl i bose, the effective amount of

vogl i bose is gen I cde- y refe 1+ d for one
adult patient (bgés g%?gh%f688ﬂg€éga (af &t %éﬁ%%?l?i&%?iu%%ha% e
a- gl ucosiatas® ievhidurteoralily dedr bosld 00t Ingy /efefye ¢ tored canaliyt 1of- &O&r bose i s

enerally 10 - 50 [ day,, preferably 20 - 200 .ng/day, .fqQr one.adult
gati ent )(/“b%ﬁcﬂ/aﬁ(/\’/el%iﬁ l?é%‘ﬂtﬂ?@td@% 0(23 Sy & ?6)36 &g?conggﬁﬁda’(l?‘i“?ti s,
for /o exawles@aneraininhiGtlered Q00 nwrday pdiraieisall yal,.- 500 ng/day, for

one adul t pati?nt (body weight 60 kg). This anobunt can al so be adm ni stered
in 2 or 3[R8ACIlons a day.

The agent for pancreas protection of the present

15 invention has a superior pancreas protective action. Examples
of the pancreas protective action include pancreatic insulin
content-increasing action, pancreatic fatigue-preventing or
treating action, pancreas (B cell) function-ameliorating effect,
pancreas (f cell) regenerating action, pancreas (B cell)

20 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

25 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

30 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

35 protective action superior to the sum of “pancreas protective
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[ 0040] The agent for pancreas protection of the present 15 invention has a
superior pancreas protective action. Exanples of the pancreas protective
action include pancreatic insulin content-increasing action, pancreatic
fatigue-preventing or. treating action, pancreas cel])

functi on-3net9orat i P B¥Ied: %ﬁr%%ﬁ%éﬁ‘)‘? r &9%65i RGTact i on,
pancreas 4¢pifeldte 20hsiemanead i an i UMY Al 'Yhn IO EROLEtY ve
suppressing action, |ipotoxicity suppressing action, glucolipotoxicity
suppr essi gt et | oh, cavpaEtd vel lstaresmampressiing aarnieon, endopl asmi ¢
reticul um stress ;UPRLESSLOG,ACLEON; (PADCEEALI 1B GELECADOPIOS] Souyin
suppressi ve action, 1 nstl'i'n secretion énhancing 25 action and the TTke.
Her e, isnsubntreset metaosn sanhiaroilnig agirtemtcant beheevradnicateads .by Thal cul at i ng

the ratio,of plasma insuljin value | agsma gl ucose, val ue of a subject for
i st AT Sy L e ey (Gt T SO S Gk TeAR o

gl ucose vahiel i lreadsr £ahan a8feNtndfhdNstduh $86F edd Fronl R RMRGIRAS 30
protective action is preferably pancreatic insulin content-increasing
action. tissue offe tghtariigrapargwedinr died ingthefd tiiewsy gsantsd.nvent i on

shows a_syfierl SLi CoRANCTRAS B W LCHI AR ACLAN pdele, L9 grayney gi sti ¢

pancreas protective action” means a pancreas "35 protective action superior

to t heosumoilparen das nprantiectd ve Spactiifdradflva bl ecadighmnoseakewgr bng drug

t hat does not stinmulate insulin secretion, alone" and " ancreas.bprdot ective
§%HP'O Yy: an

action of St oPouHE {19262 % SHpdtthPIT 15128 dHean Gk

speci fi cadh Hyme t NENIPHES DAL L1 ANSED Nk I EHO M NNt MR 18 IARUlddy ieant ent
of the pancreas. The "pancreatic insulin content” can be obtained by

measur i g3 st | A BTt P HyerRe b d- ok petas @9 rifick pancr eat i ¢
tissue of a test raniapkagGor ghAgy Qnerggwedikgemnp%%%snﬁhsaﬁﬁgﬁy&erfent

met hod of insulin nay be any as long as o insulin can be neasured.
Speci fiscdbe ygval valtkdi mitin qzsene ar i @nizysel immRiassaythesianpuwrie &i nd of

anti-insulin antiboﬁ$/; enzynme i munoassay using two kinds of

anti-i nsdPFHCEm T 4o ecse%ﬁ;ﬁ/iar%ad}fjf it epitopes and the |ike can be used.
I n addition, thenepancrrat penchsetin eastienh”" medn ahgothd beoeMal vated with
pancreatic insulin nRNA or the amount of pancreatic p cells as an index.

Here, theePumesdats d iGmldls ramRee saivksWehivum wthathdmeatl ©9r adl s can
be neasurgg: QyxAnped hod Kaysy RS Best S g XML € 13 tmqugb}’arhiaﬁ{%—om cal

staining using an anti- 20 insulin antibody is generally used for the
measurzZ@nemspiin rnaheedit of qrirrebty cugedefds. the reiuianrsnt miithe

hybridi zation that detects inspylin nRNA,__a nethaod including |abeling with
an endogeH¥u¥ or® %ag%%%%tjs(hggtca that® ROGHY Spedi® 'rsc,lgl%l y binds to a
protei n seflectdivedyi@xpriessetbtiari2d jpanck eatmRND, celhesthadinimdsidkimdag t he

| abel ed su stj[ance to.a test animal, and thereafter asuring the | abeling
et vi ty S LGS 1710e ity Dl e ot ertaries it iy s YO LY
eX0genousssbrst BRCE] £ 3l s |abel g otfOfn examt€; vad § hesdo Fagi Qi sgi ope, a
| um nescence substance (| ow nol ecul ar-wei ght
25 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
30 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

35 example, a method including a glucagon tolerance test and
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30 conpound or protein such as luciferase, GFP and the like), a fluorescent
subst ance and the |iKke. Mor eover, the "pancreatic insulin content™
can al so be evaluated by a known method used for the assunption of the
amount of renmining pancreatic p cells. As such nethod, for 35 exanp

met hod iﬁ@a@dtrﬁ@ %gpttcal@éﬁve&eer anseliBsPrahdrertadar efehbe ?laetiu 9%‘tjed

I nsulin qmCinept 'c% i tr{é%t laed angd; {bendi ke £4N Qegﬂ?&gé@nf&adlr%%e

Al ternati veI y, a glucose loading test may be conducted instead of
gl ucagon ttetﬂtemaam:évet esndard echémsttkedacfi tzhteedlunegbnntoile@peptteeti n the

bl ood may. 5 ured Furt r.nor e the activ tide in
t he bl ooc?qtja&?‘o gsfi1 E&V\ﬁ &tnsg Puf:)gg n“tBle erance est 8%4’%?9

The agentbd afeapanedeasrpioheehnbes, othéhecpresead imyenin ovric-peetide f or

t he prophyl axis or treatnent of /0 di abet es [e.g type 1 diabetes, tyge 2

di abet es, 11t yidt® LAY (et BerS RERS] D %b@%@gagﬂnAHat%wce

gestati on%%gil betes nellitus, insulin secretion-deficient diabetes, obese

di abet es, ?I npai red G ucose Tol erance), |IFG (I npaired Fasting a ucose),
| FG (I npai red FaBh¢ n@g@fycﬁ@m Iaf)l]lcreeﬁahem‘ﬂteqf&@brmﬁ | et imresqEL g.

neur opat hy,  nephropat hy, . &t qurtgger s PalyliaCt < BB Cq:%%g% i.apat hy,

rteriosclerosis, ost eopeni-a coma. " nf ect i ous
d| seases dl%ldjat.ed’ €2Rig.at @ypd Nf edtaberesyr ikppey 2t ddebeitrbectiyor, 1.5
gast roi nt esti nal i nfection, dernmal soft tissue infections and 20 inferior

i mb i nf edtABh) (Ladieate AUt Gamyren£1iapsisst dni 295l us I8 Steéiehrvascul ar

di sorder gngdeld planal 0%‘15%1&91“|s<'é'fdr‘é'%1@h3@"e(§%61en%n@ﬂaﬁ%t@skeobé@e
addi tion, the agent for pancreas protection of the present i nvention can

suppr ess Cblrathﬁ’feﬁﬁ,l d&Tof (Igiratiatass Glncosgi dledeirencenpl L&t i (Gapadged

(particul Ko, A t b , gla

reti nopatftarg ar%dec’flll?%lsc er’o;tlr@a(%al@e% %%S%lgggm&%%tﬁgréla ‘a E';thd::tgg(t%;acrlcbI ood
gl ucose |monedlitdzemicize [Rargyl reamedpatiync acppepgityye nra tiheglfthgecr eases
the pancreatic insulin content, the agent. for pancr eas s%rot ect.ion 30 of the

present iTREHACN CAFHENEAPFEY 56 @r’foc?flst'héj Ie88§ndl%cose | evel

in a mMBpddm 2 Righert i eeshgl ucazetheve dikanddie ragml |evel .
Mor eover , the agent for pancreas protection of the present invention is

usef ul f gresimeaheElY windie qtevwpaneridss y Fréat Lrf@sdtiovn and i nsul in
secreti ong, 33 Hefd &8s 1€ ANH I | IRRTORG ich s RS, Vg A Aigher

20 inferior limb infection), diabetic gangrene, xerostomia,
hypacusis, cerebrovascular disorder and peripheral blood
circulation disorder], and the like. In 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 (f§ cell) function and insulin secretion-

35 deficient condition, from among the mammals having a higher
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bl ood gl ucose | evel than the normal |evel. Furt hernore, the agent
for pancreas protection of the present invention can increase the anmount of
pancreatic insulin nRNA. The agent for pancreas protection of the present 5
invention]igggr sses pancreatic fatigue caused bi glucotoxicity due to

t t

di abet es P Gy LeyPdc SPPPot-b% BPEfaloxFPigAt stress, endopl asnic

reticul um stressrapthéfAfotd Kerhandhy&an i Paldrde Gt dcaser derandend
insulin secretory ability, which is an inportant function of pancreatic p

cel | s. | PrEFeaddiiivemt ithe cage i cirer spaibeeagiopnst eét Pemcotathe present
inventio .SU SS o |.C o . dj apet not e
rogener at o ar PR PABTRERhET B CBrhoPERE JpPUECLEI SHORE B SLERNETT
pancr eas iprwreditano s ugip ridse apr eaentrelanventfiaai goan cpekat &ypr oduct i on of

gi ant pancreatic .p.cells. 150, 0 4 2 , The agent for  pancreas
protecti6ﬁfﬁpqﬂﬁ%ﬁﬁ%kéﬁ¥afﬁ%eﬁ%?gﬁt%ﬁn BéPBEEﬁIthXOnﬁﬁH&PﬂéEoﬁPfﬁchNer
phar mace W icain tagetie ) erpiddp bemilo ke jabblayvisated sasrd ¢prbiAabi ogndrug),
as long as a bl ood glucose |owering drug that does not 20 stinulate insulin
secr et i orsaram igdRFeu e YL ueoscomseendent] L nsuhileh sgca edomiyv ebilagEddi ent s,
are not agdversely aff.ected. . Here, as the ".conbi nati on drug",

her apeutt i abar €7 F i EaaRte S untd i 6t PERSGSRELS B cddberi £

conpl izcatadahis, i drhertdyee @iden tadfent paharrehyp erbitpictdmina o fanthiehyppesteansi ve
agents, 25 antiobesity agents, diuretic,agﬁrts antithronbotic agents and
the |ike ‘T8fTHd FeM@pra®Ppress pancrepdic fi f§1af dgaitniodier P BA2BELERe

agent f ora RARGIRRT PHARHIAR i10h e f2 Q%%B%ib%V%&tk@ﬁuﬁﬁ¥$ﬁicCB”EE@§Elon
drug is not lI'imted. They nmay be sinul taneously adnministered to an 30
adm ni st MGV Subjté@ agierddfiod PEECE§aisn PEoseafdere @ fmdmfePremsR&over, the

agent for, .eas pro i f t resent . nt | . onhi nation
Arug mmy By A S S S Wb T SIS e AP Gro a0 Aehiag an
activesi ngoedént, or may be administered as a single preparation

cont ai ni ng both A2 agtiv Lngr edi ent s. e he _dose of the
Conbi natf on ar Ug R&n<B&" BpbT oph 1AL EF9° BT EHET ReP b2belr ot A tose
clini cal lihwmplieyedanThe psepOhn Gondfinlahe cagenitH et Heangreamapeoteekiion of
the present invention and conbi nation drug can be appropriately determ ned
agent (hereinafter to be abbreviated as a combination drug),
as long as a blood glucose lowering drug that does not
20 stimulate insulin secretion, and compound (I) or compound (II),
which are active ingredients, are not adversely affected.

Here, as the “combination drug”, therapeutic agents for
diabetes, therapeutic agents for diabetic complications,
therapeutic agents for hyperlipidemia, antihypertensive agents,

25 antiobesity agénts, 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

30 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

35 active ingredients.
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5 depending on the adm nistration subject, adm nistration route, target
di sease, condition, conbination and the |ike. Wen, for exanple, the
adm ni stration subject is human, a conbination drug is used in an anount of

0.01-100 parts byn,weight Ber tﬂxepé{)ﬁmb?M?’é\?hghBrgé Lhe Betl §€%§9{%g%§}?t~ of

the agent for | o pancreas protection o e present inven
As the afmmremmeemmwmrcapelna cimmlﬁrdrca:lﬂabmoyfe@i eXhaple, insulin

preparation ani i ns arations xt r.act ed m t he pancreas
of bovi neplén%‘grtg%% El]str%unaac—ﬁer?qhs%ﬁp €pata plr(?ns Fervdt i%al ?V SVIETESi zed
usi ng Eschevécthien cald @smyeastioZzidud s idE JPpicpiing iyh@dursliinkd

fragrrent or derjvative of insulin (e.g., INS-1), G.P- 1 receptor agonists
. SQLEERSNANID N, LI ST et 9 Hub W5 P nistration route,

A b(8, 35) 8 F-Fs L (3 HANP] oo 1 $h 29SS ((i€10 - an PEHY ANt g8bn, for,

phosphot yr osi ne phosphatase inhibitors (e.g., sodi um vanadate), 33 agonists

(e.g., AlDET)e, gﬁm&m@g@r@srstmml@ktlﬁcg (des gmmag1,y@ogmmbpmas:pm7r yl ase

i nhi bi t or I ucose- 6 pho hat ase | uc ant a SA.T
(sodi um g uc%sleS cot er%nlsporrferrﬁlo i'h ?t&;rés (edg ?‘%18@’5 12133] é#é!ct]] n 25 or

agoni st tjheredby wdiGhinhdbitios Sac(tel@ ,lrfg&e%&ﬁﬁit depHen argaﬁitstfaﬁce

i nprovi ng drugs, glucokinase activators (e.g., Ro28-1675), JNK inhibitor,
GSK3P 1nHPEREoraamireRe iR athee F?ﬁsﬁ*ﬁ?‘%fnéd“’%r%’i es of the therapeutic
agent for lcy tic 30 conplications include al dose reductase inhibitors
(e.g., Tolrestat, Epalrestat, Zenarestat, Zopolrestat, M nalrestat,

Fi darestat, Rani E\ésltétf étf@r)amenémpoeﬁophbcapautdn:saaﬂdti ficredsiéngtdsugs

t hereof (g, 3 %%%:}1 37]2“( %%peuragct {1 prOdué:an?ari slergzsruefiinon pronot ers

descri be
4- (4- chl opopberytd)or?s (éfmmd‘lyéld 1Etom dazrolpah)cied 3-d2-bovine and swine;

T 108 PR TR G a2 A S O by D) S RS ¢ or s
(e. 9., ALFS4kerpinpgeds ne, oNohenacy!1hazald umbr gidedAld 7668)c  EXO 226) ,

reactive oxygen 5 scavengers (e.g., thioctic acid), cerebral vasodilators
(e.g., tiHpPibEn/ nesadetithedr aiﬁifla‘tﬁjblt‘t%l%f Sl 1 e Bt i ngiski Inas 1P -

( ASK- 1) IPhLDLLOES: agonists [e.g., GLP-1, NN-2211, AC-2993 (exendin-4),
BIM-51077, Aib(8,35)hGLP-1(7,37)NH,], amylin agonists (e.g.,

20 pramlintide), phosphotyrosine phosphatase inhibitors (e.g.,
sodium vanadate), B3 agonists (e.g., AJ-9677), gluconeogenesis
inhibitors (e.g., glycogen phosphorylase inhibitor, glucose-6-
phosphatase inhibitor, glucagon antagonist), SGLT (sodium-
glucose cotransporter) inhibitors (e.g., T-1095), adiponectin

25 or agonist thereof, IKK inhibitors (e.g., AS-2868), leptin
resistance improving drugs, glucokinase activators (e.g., Ro-
28-1675), JNK inhibitor, GSK3pB inhibitor and the like can be
mentioned.

Examples of the therapeutic agent for diabetic

30 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 WO01/14372 (e.qg.,

35 4-(4-chlorophenyl) -2~ (2-methyl-1-imidazolyl)-5-[3-(2-
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[0044] Exanples of the therapeutic agent for hyperlipidema /0 include
HMG CoA reductase inhibitors (e.g., pravastatin, sinmvastatin, |ovastatin,
atorvastatin, fluvastatin, itavastatin, rosuvast ati n, pitavastatin and

Its ther ci,umsal t ualene synt hase
P2l NoREOR o S PRy £ U o8 L spbRLSOS Sy
N- H( 3R, 5S}t Imf Bataces oxy - @, 2- 0 1ot ) hylm«rmpjyﬂ)rﬂxﬂ?ﬁmr Qa— ar.(,2, J:?uébox1staurin
di met h h 5- tetr dro 1- benzoxazepi n- 3-
| T acety I Tor B vl neil sk ity Bas . A bt ompoimae | g
bezaf i br atigensd f £ 8L&1 1 %h fﬁi&ﬁl&i@ (el 1o br@&@)zze%CATréaeret Q‘fx%zg(e% !

Avasi m be, Eflucim be), anion exchange 20 resins (e.g., col estyram ne),
probucdl , SPREDLIATE &2 a- driyoqtelg.acig oorﬁﬂrebﬂacler‘a‘atf’mﬂl)lafemwl e.g.,

| cosapent%%%eé@ntm LELOL End P A ga}nc%g% ﬁsroudseygaog]yzrﬁe S atai@%qnf/gre Ade

Exanpl es anti yperten5| ve a ngi o inc I'ng
enzyne | nh&&ﬁi%br sifleilgitocaptopril, 25 enalapril, delapril), angiotensin Il
ant agoni st , candesartan cil exeti | ;| osartan, eprosartan, val sartan,
tel m sart 04l‘lr]besartan tasosartan, 1-[[2'-(2,5-dihydro-5-

0x0-4H-1, 2, 4- Oxa@lx@@z@'le% Bie) Eh@hﬁﬁékaf}eﬁhkﬁﬁht}éﬁk 2ot h9§¥riﬂ9§aéﬂnﬁdazol e-
7-car boxyl i c aci I%WKF‘)caI ci um ant agoni sts (e.g. mani di pi ne,  ni f edi pi ne,

am odi ¥ nENCEIdmi BGTHRA FREueH 5 ﬂé)hlkp"d:t%%l Lﬁn%hami@lvaﬂt@”téﬁs (e.g.
ever omalalimo Ls 27152, Al 087, NP2 000 ding Ang e 11 ke. [00as]
e A

Exanpl es e antiobesity agent 1nc I'obesti ¢ agen_ts acting on
t he cent r:attamt/@tlsnsym:amz{set@m, m)daarﬁé.nmam rend feerifd sirdnd e £

hent , _ Si but nf epr anone, het_am ne, zi ndol ,
Ny ! pr ot At HOE IR Ska o el L R & oot S G S e (o g,
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5 neurope t| de Y an onists (e.g., CP-422935 cannabi noi d recept or

ant agolfi sl (SR 5 191,317‘31‘6@“8%@7277@)“6% TP Yt Aot arothanch et i ¢
i pase Irﬁmmér%}éyﬁ@exgyl opld:Sial o %T@%t P(g—odq'ftﬁer(%&zi?églnor 377)

pepti dic anorexiants (e.g., eptln |ary Ne'ur ot r opi ¢
Ch0|ecystxﬂdaﬂ¢tyl]plperldlne 4-acetic ac1d etc.), fibrate compounds

(e.g., bezafibrate, clofibrate, simfibrate, clinofibrate),
ACAT inhibitors (e.g., Avasimibe, Eflucimibe), anion exchange

20 resins (e.g., colestyramine), probucol, nicotinic acid drugs
(e.g., nicomol, niceritrol), 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,

25 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.,

30 manidipine, nifedipine, amlodipine, efonidipine, nicardipine),
potassium channel openers (e.g., levcromakalim, 1-27152, AL
0671, NIP-121), Clonidine and the like.

[0045]
Examples of the antiobesity agent include antiobestic

35 agents acting on the central nervous system (e.qg.,
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10 agonists (e.g., lintitript, FPL-15849) and the |ike. Exanpl es of
‘the diuretic agent include xanthine derivatives (e.g., sodiumsalicylate
and t heobrom ne, calciumsalicylate and theobroni ne), thiazide preparations

(e.g., ethiazide,  cyclpe | AZ] - trichl rgr)r_gﬁ i azi .
hydr ochl o%%rg%%e, ﬁglé(?fr %%Hu% ?ﬂéﬁ de%r?]beglr?zyl y&ﬂo§ﬁf’3ﬁ})?ﬁ‘%§§rde, _
penf | ut i Andesppotgrtehi adgephretamicleot magzinde)l,, @htcingllgespenchenpnepar at i ons

(e.g., spivt.qgnol.actaone, i.ant erene), .carbanate dehydratase inhi bi S
(e.g., ace (%%eo A de) ,M(}(-:PLIr(?rc(%)etr?fer?@écﬁigf)éﬁa? i€ Sp _epa%%t i%_gﬁéqg@ @@9% _,
chlortal itore;, deigdigidie eddtdgpascde)in F0VSEER,5 230 a0bIIde;7884aGr yni c
aci d, piretanide, bunetanide, furosem de and the |ike. . Exanpl es of
the anfi tH OISR ¢ Syent 1 Ude Begérion -( £Fg.422%6pari Fas8aPirriRepari n
cal cium daldopar idhSRlidtibes 22 varf ann Ji81%,, shanignhe)RoLAsSshyYR) .
anti-thronmbin drugs (€.g., asr g%a\t@?oban) , thronbol ytll C agéntg ?e. g.,

ur oki naseantd ki stas eyared tegyd ias €, 1 pestee plndsidy 1 toonst e(sl-as e, oﬁlams_ttgml, A&~

pl at el et re ion i.nhibitors (e.g., ticlopidine hydrochloride,

cil ostazol <%t ﬁgﬁt 39 ént&-&- b 53@3279 'sgﬁpﬁﬁjdlé’aﬁﬁﬁﬁfeélléflé%ée'9- r
hydr ochl ardémte)n arethe(diikie.ry GR46lotHee iRy €seMor )Ny erthicar futbirenihel at es
to "an agent faor pancreas praotection _containing conpound (I) or conpound

(11) " 1OTHEHGE  §ord pancréds bt e cihilon Edrit)aiaich & héo nd 35 (1) or
cormpound (I1)" cagaﬂaﬁwgogycegebaw]_swgcCQ&@HH%&M&&M&W nd (I1) in

the same nmanner as in the nethod of the above-nentioned agent for pancreas
prot ect i GFEOfVathergst esemt- /i mostitimosa oy 'sdgemind dthegdmongas , pratlediimon

taini : d LL)." _h eri qr_.pancreas s
g(r)(r;t ZJC'[]: \r/%ala(ig%q{galrgé p&}(ﬂe(% t(%{eb%%%%% (t L1 3

er ably Pancrdati e ISt i EoREEnt iendFeSsiing action,
and can bethised degr dyhd qureopiiilaandids: , ort rtircddio e tofi adiialeet es and t he |i ke,

| nvent o VRO IR (P ST ) are. al so usef dl s
benzylhydrochlorothiazide, penflutizide, polythiazide,
methyclothiazide), antialdosterone preparations (e.g.,
spironolactone, triamterene), carbonate dehydratase inhibitors
(e.g., acetazolamide), chlorobenzenesulfonamide preparations

20 (e.g., chlortalidone, mefruside, indapamide), azosemide,
isosorbide, etacrynic acid, piretanide, bumetanide, furosemide
and the like.

Examples of the antithrombotic agent include heparin
(e.g., heparin sodium, heparin calcium, dalteparin sodium),

25 warfarin (e.g., warfarin potassium), anti-thrombin drugs (e.q.,
aragatroban), thrombolytic agents (e.g., urokinase, tisokinase,
alteplase, nateplase, monteplase, pamiteplase), platelet
aggregation inhibitors (e.g., ticlopidine hydrochloride,
cilostazol, ethyl icosapentate, beraprost sodium, sarpogrelate

30 hydrochloride) and the like.

[0046]
The present invention further relates to “an agent for
pancreas protection containing compound (I) or compound (II)”.
The “agent for pancreas protection containing compound

35 (I) or compound (II)” can be produced by using compound (I) or
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t herapeutic agents for diabetes with secondary sul fonylurea failure, and
afford superior insulin secretion effect and bl ood gl ucose decreasing
ef fect even for diabetic patients for whom sul fonyl urea conpounds and
fast-acting insulin 15 secretagogues fail to provide insulin secretion
effect, deempounki dBIsufhi ehensabt oviegctselll SWks iR NerF &t te&nnot be

achi eved. _ - e I slyuelelV; ving a
sul f onyl uraggvsekgﬁegttgﬁglgg gg?#%af?%egﬁ%%rée%f?p?or exg%!plog, %%%p?glegﬁggm de,
gl i bencl anindentgbincl azhe e’ agdhorjmopanadeas girazanitden acetahexas de,

gl ycl opyram de | i nepiride | i pi zide, .0l ybuzole and the |ike can be
rrentioned.cOmpozungl (gisthgo?Qnggcf#ﬂb H%?%I??P%ﬁiﬁ&ﬁ%ﬁﬂﬁfi?ﬁ a conpound
free of saprdtkemryker aarskal epearbuib Py opmi@sed st ik Seer elonern25 from
pancreatic p cells, like a sulfonylurea conpound, for exanple, glinide
conpounds 1EGER284 NP BEGIL PRI 81O sEHAPE nieRe TR ddis M PPV G PRi de, a

cal ci um salfhydiat &5t BeLBAtcaNgnd Nend | KBie ANCi td1& Hd ki Hamebe ieRRaEI Oned.
Furthernore, the "agent for pancreas protection 30 containing conpound (I)

or conpourgefit] forc@anbreasedrphecohdi raf | Ure \wrgraHe ANVGNEROR-i oned
conbinatior g%?g. [ 0048] The present invention is explained in nore detai
by t he ?o w ng Experinental Exanples. These do not Iimt the 35
presentioi nvent i onCamsbuim® @resert dompentidord IGanabe abdofusdfulnadin the
range that does not, devi ate fron1th§

Exanpl ¢ 1HFO0RST COLPHG BRS-Ch. & Tapr G/ - bgt 701 e T Har BeRal Cor 1 o
failure, and afford superior insulin secretion effect and
blood glucose decreasing effect even for diabetic patients for
whom sulfonylurea compounds and fast-acting insulin

15 secretagogues fail to provide insulin secretion effect, due to
which sufficient blood glucose lowering effect cannot be
achieved.

Here, as the sulfonylurea compound, a compound having a
sulfonylurea skeleton, a derivative thereof, for example,

20 tolbutamide, glibenclamide, 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

25 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

30 containing compound (I) or compound (II)” can be used in

combination with the aforementioned combination drug.
[oo04s]

The present invention is explained in more detail by
the following Experimental Examples. These do not limit the

35 present invention and the present invention can be modified
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be abbrevi ated as db/db nouse) (6-week-old, male, Cea Japan, Inc.), which
is a diabetes nodel with | owered pancreatic insulin content (type 2

di abet es nodel with pancreatic fatigue), and BKS. Cg-m +/ + Leprdb/Jcl nouse
(herei nafter t vi ated as db/ +m nmouse 6- week-old, nmale, Cea

0 i 0 abbr
Japan, |fEtYD r\‘m‘ibkb% 5GP 1 arﬁal Houdlot LPFamtredtid itheulSCRPEo Rt e he
i ncr easi n&@ﬁ@gn af forded by a conbi nation of a blood glucose | owering

drug that does not stimulate insulin secretion, and conpound A, was

st udi ed. IBRpegtimenivaldbikabpiiecd](16 mice) were divided into 2 Groups A and
B (each 8 O%%)el to Goup A (control group) was given a powder diet (trade
namne: CE- a Japan, Inc., hereinafter the sane), to Goup B was given a
powder sdi et cont HsmnggBﬁSogbi—&aZepedbhydM@Irldb/ricﬂ]e {1 Q0 7Hlewei)%ras r2@ o

i oglitazone andco undA wW W) % dAlnafreefor
I[odoge of o%t?l?lfea qt%}éﬁ? Oét e\c,,y)n%g rrpQJ&P &dGp BiRas I Eaf(b 8
(meanSD) md kg, b@djycmeigm/cd@ab@d& W3 LiltreansidramidgiRedy jwei ght/ day,

respectively], each for 25 consecutive days. 25In addition, a powder diet
was gi veringikir #ﬁnﬁ%t(ﬂtm%e% dmb%%aysﬂehmqm@amcg@mﬁe used as

Goup C (apr %ﬁ) Qb f ryed in
the food i nt e of e BnI‘fS(:'ecq r%nt he algé ve- %r%%?%)%g%jé ﬁ}é’@e&oﬁ%& N the
above- MerEtkaII’@dlﬁmlpSS Adb /@ npancy)e als -wese i-soldit erda]fer,omlidae Jaipee,at day 27

fromthe start of the powder di t adm . ni stration, .and .the pancreati
Ul i n ot o Rk Hrebous apinal moder, 3 R Pidrda it HsuSoR tEst ent

was neasmrrad:@@sifﬁl@ﬂ@c&mﬁndé&% oA Edsh Was hyymegenated in its
10 times weight of 74% ethanol (containi ng 0.15 nM hydrochl oric acid). The
i

obt ai ned hHHRGEHatIRGHRA |%‘?P‘J/\d§‘a1teﬂoe§t andi i§iBvenhe ws@ﬂdersem@tgﬁadu ng

condi ti ong, @tcpor @l £enfdd fsqgg% 15000 rpmfor 5 mn. The obtained
supernatant was 5 appropri at el iTuted with PBS(-) (phosphate-buffered

sal i nelp cont ai ni ngetl%:BSAdblédbl nacsef Um al bair w?reﬂden@scdul imteoht ent of

TREUEII :\IUt %L%)slr% Irrggu:‘@gi a}au%ed b%coafﬁesear% 35%}’% trla%eﬁéana e ﬁ?:\ul in

/ 0 cont ergipat Pparwrdat ididt smd/@ngme wax-cal aulat eldapan, Inc.,
hereinafter the same), to Group B was given a powder diet
containing pioglitazone hydrochloride (0.0075(w/w)% as

20 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 14.140.8 (meantSD) mg/kg body weight/day and
56.5%3.1 (meantSD) mg/kg body weight/day, respectively], each
for 25 consecutive days.

25 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.

30 In the above-mentioned Groups A - C, pancreas was
isclated 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.

35 First, the mouse pancreas was homogenated in its 10
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The results are shown in Table 1. The values in the Table indicate nean
(n=8 in Goups A and B; n=4 in Goup Cstandard deviation. [0050] 15 [Table
1] Pancreatic insulin content (ng/ng ti ssue) C}oupPancreatic i nsulin

To8 & ount B S A T M el DBt RN Bl 5 R LR R B 200

conbi nat i &1 @f . thEmbb@Q@l&@dgm@a@@@anwe@bngtdbugwhhaneﬂeeStaﬂalﬁ@|nulate
insulin secretion and conpound A afforded a superi or pancreatic insulin

cont ent - | Aceeabihy Widextthd Bpetinemaldibians @t2]4°Fo08pf o8Thel fanedeati c
insulin QQ@tf%6o¢Uﬁ&€%§hP95%&L%PtThe obtained supernatant was

5 appropriately diluted with PBS(-) (phosphate-buffered saline)
containing 0.1% BSA (bovine serum albumin). The insulin
content of the diluted solution was measured by
radioimmunocassay (trade name: RAT INSULIN RIA KIT,
manufactured by RINCO Research, U.S.A.), and the insulin

10 content per pancreatic tissue weight was calculated.

The results are shown in Table 1. The values in the
Table indicate mean (n=8 in Groups A and B; n=4 in Group
C)tstandard deviation.
[0050]
15 [Table 1]

Pancreatic insulin content (ng/mg tissue)

Group Pancreatic insulin
content

Group A (control) 44.0 £ 17

Group B (pioglitazone + compound A) 200.1 + 138

Group C (normal group) 198.9 + 16

[0051]

As shown in Table 1, the combination of the blood

20 glucose-lowering drug that does not stimulate insulin
secretion and compound A afforded a superior pancreatic
insulin content-increasing effect.

[Experimental Example 2]
[0052]

25 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.)

30 were divided into 4 Groups A — D (each 6 mice), to Group A
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afforded by a conbination of a blood glucose |owering drug that does not
stinulate insulin secretion and conpound A was further studied.
The db/db mice (24; male, 6-week-old, CLEA Japan, Inc.) 30 were divided

into 4 G A - D (each 6 m.ce), to GO \ ontrol gro iven a
ovder a1 Gt il et D% s S et (EeRbPmlEr B ey Voo
group B Sl gihrg M@wler hdireli ne@teal RHinRg swa@l)i beseqgBuB0l (wswy¥yef dose

of voglibose for Goup B was 1.80.2 (neanSD) / kg body 5 weight/day], to
Group C iaPYidrh H Powpert adindn g FiGdiimass dé) 8%&%&’6)0@9#@% of
conpound {0 ' of; far u f oup C was
72.84. 4 (‘}r%edénq%géme%k%%[)ﬂc%ﬁ \%Ce)?‘%ﬁt lld%ﬂ#@,i jag( tag&grB 2uggé'ﬁ\%a§68' ven a powder
di et centvainghiy daggl,i Bes €odp0Cl Waw W)i%erard pookpounddes €OnO3in@ngw w) % of

d A lib d_f f d Af
Goup. b vt Gt 5 (1SS 6 SRRy day “ahacsaTeS (ReHSe)
ng/ kg bodirewei Ghint dasmpdigspectfiotelgtlourear Rafs0r7 22 8+a0ns gabint g DYlayg,/ ko

significant difference was observed in the food 15 intake of the mice in
the abov&afBhtiSrBY (flfdlps 388G $pGroup D way givge apbBPuIfEnfii6hed G oups A

- D pancisas, was,d SRl sfe; g(g?.tdm MeeHah day 23nbhamdt Re (gtast of the

powder feed adm nistration, the pancreatic insulin content was
measured. (w0MHe d¢hswdrippueohttenn gerf neandragat)i d doisssovd weigghbowes acdl cul at ed

|01, SIS, e eIt EYTRLE L dhe [ERYLLSCR Bedhonn
[ 0053] 2%ddhahtei gt RrRcreat 53 .ig3suUld nneeien) @ag/hkan boldsswe)i ght /day,
CEOUpFHn%&§§géé%£J§¥§ff]each for 27 consecutive days.
No significant difference was observed in the food
15 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 29 from the start of the powder
feed administration, and the pancreatic insulin content was
measured.

20 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]
25 [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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content G oup A (control)58.0 23.1 Goup B (voglibose)198.1 169.8 G oup C
(conpound A)92.0 37.0 Goup D (voglibose + conpound A)492.0 189.5 [0054]
As shown in Table 2, the conbination of the blood gl gcose%:cowgrldng drug
that does _not stipulate insulin secretion and conpound A afforded a

super i or %g‘ﬁ%?%%f.f%‘”%%% EhntEnt - 9Pt eré‘gti i BHHES ket ment al

Exanpl e 33e6t8056) dhe qasseal it insethddd CONgMridic Rasifg tafdf ect
afforded by a conbination of a bl ood glucose |owering drug that does not

sti mul atel'ﬁ‘éhﬁlncg%%%i%TﬂdrPWJe%p%g%cta was studied. 10The db/db mice

(28; mal e,(%ﬁ@??egt%&pgﬁgﬁgé%p% , Inc.) were divided into 4 Goups A- D

(each 7 mc¢ ntrol group) was given a powder diet (trade
name: GE- X00@5a Japan, Inc., hereinafter the sgma), t8 86(7)upw/B \)/voa/s given a
owder diet containin i ogli.tazone_hydrochl ori de 15 : W) % as

Bi ogl i t azone) [d?;lgg 8%“%?8%%%?&8%11{1& C@BﬁBgBl%Ee‘ig??‘i. ?j?_%%‘énSD) ng/ kg
body wei ghffeleydd bp & @b Gaesoli yens dpavdef1 tidle QR NN Lmpound B
(0.03 (Ww %of conmpound Bin a free fornm [dose of free form conpound B
for G oup 'Shedo7a. 76" SRS FRy7 Ul b ot W gt /Adely |Commednco B2aGr oup D
was gi venggudppmgler diet containing pioglitazone hydrochloride (0.0075
(Ww) % and conpound B (0.03 (ww) % of conmpound B in a free form [dose of
pi ogl i®tazone andTheedbfdbnmiorpddhd Bafler GreapkbPoids ABEB1JZp{mpanSsDd))

rrg/ kg boqyeil@icg:micgéy flnr%:do 643' 140'1:19p§ rgga_n%‘)) (erggc/hkg7 Qn%d e)‘ﬁeit%htdr%%’ 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

15 (0.0075(w/w)% as pioglitazone) [dose of pioglitazone for Group
B was 17.7+1.7 (mean*SD) mg/kg body weight/day], to Group C
was given a powder diet containing compound B (0.03 (w/w)% 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

20 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 63.1+4.9 (meantSD) mg/kg body weight/day,

25 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

30 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

35 indicate mean (n=7)z*standard deviation.
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25 respectively], each for 26 consecutive days. No significant
di fference was observed in the food intake of the mce in the
above-nentioned groups Ato D. In the above-nentioned G oups A -
D, pancreeis vvai isolated fromthe mce at day 28 fromthe start of the
powder 30 P8e&ladnmi nistration, and the pancreatic insulin content was
neasured.éTable 3] The insulin content per pancreatic tissue weight was
calculated in the sane manner as in Experinmental Exanple 1. The results are
shown i n PRAKITE S IcTHO S e Caae (NaIMe 33 SiSHGi cat e nean (n=7) st andard
devi ati on 056] [Table 3] Pancreatic i1nsuli . (ng/lg tissue)
C?oupPanchgkgb I nsulin content G oup A‘(contrgﬁﬁgg%%ﬁhfb?gsggéhp B
(pioglitazone)74.8 21.5 Goup C (conpound B)5&chtebz. 0 G oup D

(pioglit group A (cbn%rol; ) ) [ ] 33.7 + 10.8

Group B (pioglitazone) 74.8 £ 21.5

Group C (compound B) 58.1 + 17.0

Group D (pioglitazone + compound B) 173.1 £ 67.1
5 [0057]

As shown in Table 3, the combination of the blood
glucose-lowering drug that does not stimulate insulin
secretion and compound B afforded a superior pancreatic
insulin content-increasing effect.

10 [Experimental Example 4]
[0058]

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

15 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

20 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

25 Group C was 245.8%217.3 (mean*SD) 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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As shown in Table 3, the conbination of the bl ood gl ucose-Iowering drug
that does not stinulate insulin secretion and conpound B afforded a
superior pancreatic insulin content-increasing effect. 10 [ Experi nental
Exanpl e 4] [ 0058 The pancreatic insulin content-increasing effect
af f or ded %*@d&bi%ﬁ%#%y T BBGd GruesSe 2POqwerildg “drliigapRab) dBeskdot
stimul at g,d s WdiRyresd i%s?ﬂﬁ:tfiq}@l nd G Wag ko o9t kdhedcuthgedhigh, m ce
(28; nal e, déﬁweelkr?g ol da%IéLEA apan, I(r%g.)evére di vided int 8u4 G?oup§sj A- D
(each 7 mice), tBoGoupiAi¢ennt doffegronp) was epverved powdere diesd (trade
name: CE-. e n, .nc.. reipnaftter ) gr.o was given
20 a pomdl(%a}ta%ee%fé%ﬁ}%aimrﬁcn%g 16} ogﬁ t%?’é’r‘?emﬁb ?L&%:%Iﬁg ;r téJ%(SOTAOS%EWV\/) % as

pi ogl i tazone) [dpsetbhé pbogkihazohenédrctrupyp B was, Iarfdrdad neanSD) ng/ kg

body wei ght/da 0 Goup C was given _a powder diet containing conpound C
(0.1 (w %Jﬁg%%r%&%&?@ -G s o) TF@Bs &G Stp&d Por iPEORPYLRE C for

25 G oup fedbbdifitiSliiad ildEansd Y k@nkody twel Qtf'lts/udﬁyq coddntoy§soup D

was given a powder diet containing pioglitazone hydrochloride (0.0075
(W W) % asngsisogidd-azone) and conpound C (0.1 (W w) % of conpound Cin a free

form [dose of phQglli e r ou S
1731 3 (oanSl b KG bady e Hht T day Sid 9a0r 817 s s kg body
wei ghtzbdaygl ndspect iiveltHe ssaeh rfaame?6 aconse Guiderd mdays]l Example 1No
significant diffuéience was observed in the feed intake.of fhe mce in the

above- memt1oiEF YroufEL A FWE B) FaHE dbovelFeNei-BREd1tr BipsTaPLe p,
pancreas was d=@ ated fremithe JAGE Aldedanta@f.romthe start of the powder

{0059]
[Table 4]

15 Pancreatic insulin content (ng/mg tissue)
Group Pancreatic insulin

content

Group A (control) 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
[0060]

As shown in Table 4, the combination of the blcod
glucose-lowering drug that does not stimulate insulin
20 secretion and compound C afforded a superior pancreatic
insulin content-increasing effect.
Industrial Applicability
[o061]
The agent for pancreas protection of the present
25 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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feed adm nistration, and the pancreatic insulin content was nmeasured. The
insulin content per pancreatic tissue weight was |o calculated in the sane
manner as in Experimental Exanple 1. The results are shown in Table 4. The

val ues in Tab i n cate 7 dard devi at i gn 0059 Tabl e 4]
15 Pancr e%ﬁ{){]}cﬂ?%s ec g%nrtcght ?b/dnba ti?ls ) Iérou%:))'il’at‘lc;‘:glat f“jc(:) |Qtnsn]ﬁ4 3P
cont ent Gwmy@hAaﬁéoauaohh$é5@ ﬂﬁb&kﬁ%@aﬁeB (pioglitazone)74.8 21.5 G oup
C (conpound C)57.2 17.8 Goup D (pioglitazone + conpound 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
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[ 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 treatnent of diabetes and the |iKke. Thi s application
is based Q atent application Nos. 2005-379407 (filing date: Decenber 28,
2005) andcgﬁg%§061722 (filing date: March 7, 2006) filed in Japan, the

contents of AN gherf eradt | pdreselys iglcrfaridled whidmid®pki A8 agentohor
pancreas protection, which conprises a blood glucose |owering drug that
does not StP@RfatEOYEiNg rret ridtadtordossndatormidawd atle) iosudénpound (11) in

conbi nat i rein;t u I d.repr nt by the
Formi a (192 A aRerer Ve oy gy <o SRS o RCRBIPLEI R o
i ndependenih¢ye sl elot ecorfipamd hel )gricup .@oeongl stdmesehteq, bESEh80, SO2 and
C=NR1; - ﬁg is a hydrogen atom or a group selected fromthe group

consi sti ngPBFHT110) " al kyl, (C3_12) cycloal kyl, (C3_ 12) cYcloal kyl (CL_5)

al kyl, hghero (C%-lZ) cycl oal kyl (C1_5) al kyl,

\N/Q\M
2 I

0‘\\N//l\\R3 (a
I

L\

X

wherein M is N or CRy;

Q' and Q? are each independently selected from the group

10 consisting of CO, CS, SO, SO, and C=NR;;

R; is a hydrogen atom, or a group selected from the
group consisting of (Ci.ip)alkyl, (Cs-12)cycloalkyl, (Cs-

12) cycloalkyl (Ci-s)alkyl, hetero (Cs_12) cycloalkyl (Ci-s)alkyl,
hetero (C3-1p) cycloalkyl, (Cg-10)aryl(Ci_jo)alkyl, heteroaryl (Ci-

15 s)alkyl, (Cg-12)bicycloaryl, hetero(C4-12)bicycloaryl, hetero (Ca
12)bicycloaryl (Cis)alkyl, carbonyl (Ci-3)alkyl, thiocarbonyl (Ci-
3)alkyl, sulfonyl(Ci_3)alkyl, sulfinyl(Ci-3)alkyl, imino (C;-
3)alkyl, amino, (Ce¢-10)aryl, hetercaryl, hydroxy, (Ci-10)alkoxy,
(Ce-10) aryloxy, heteroaryloxy, carbonyl group, imino group,

20 sulfonyl group and sulfinyl group (each of these can be
substituted or unsubstituted);

R3; 1is a group selected from the group consisting of
perhalo (Ci-10) alkyl, amino, (Ci-10)alkyl, (Cs-12)cycloalkyl,
hetero(Cs-12) cycloalkyl, (Ce-10)aryl (Ci-10)alkyl, heterocaryl (C;-

25 s)alkyl, (Ce.109)aryl, heterocaryl, carbonyl (Ci-3)alkyl,
thiocarbonyl (Ci-3)alkyl, sulfonyl(Ci-3)alkyl, sulfinyl (Ci-3)alkyl,
imino (C;-3)alkyl, hydroxy, (Ci-10) alkoxy, (Cg-19)aryloxy,
heteroaryloxy, carbonyl group, imino group, sulfonyl group and
sulfinyl group (each of these can be substituted or

30 unsubstituted), and a substituted or unsubstituted 3-, 4-, 5-,
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hetero (C3_12) cycloal kyl, (C6-10) aryl (Cl-10) al kyl, heteroaryl (Cl- 15
5) alkyl, (C9_12) bicycloaryl, hetero (C4-12) bicycloaryl hetero (C4- 12)
bi cycloaryl (C1_5) alkyl, carbonyl (C1_3) alkyl, thiocarbonyl (Cl- 3)
al kyl, sul fonyl (O’ 3) aI kyl, sulfinyl (G _3) aI kyl, imno (Cl- 3)al kyl,
ami no, (OB 168¥aryMeTRErefoEiyY; hydroxy, (G-n)al koxY, (06-10)aryl oxy,

,heteroaryl oxy, cagbqnyl gggg hmdggmgrgypa ﬁ u@éi%ﬁ%{%ﬁo&% ncdnsulflnyl

group (each of t hese can bstituted or u R3 is
a group s@lr@@pe@Oﬁsdﬁttth gfooplepnséshahg(Of 1 Perthallo 661ndQ) cgbkyl,, am no,

Cl-10 I kY] C3-12 | oal kYl C6-.10 I
(C1-10) alEyP: (&var G ST B aseuf thrigut  eathos Grom conoaidaiyl
car bonyj ((Ca__lg)aﬁj/kydil,_lot lame;ar bae%é:@&ﬁlatmamyifO(kyd %o%r%, nal kyl
sul finyl (Cl_3)alkyl, imno (Cl _3) alkyl, hydroxy, (C al koxy, (CG 10)

aryl oxY, H@F@FB&FY%XWIE%ISM@ 3R bapl - "n@mf:@?mrpyl @hka‘ @My lgroup and
sul finyl guowBnieael , Blk £5€s Sf‘f‘lz%‘?l Beib Hi)%%?d Oﬁgﬁ%gﬁ&l ﬁf;t ed), and

a substituted or unsu stl ut ed 3-,
R4 is a h?ﬁd@géﬁ,at(@mm)carlla»g/r,od[ﬁlsslebecyédxm ohetdamgrplmyzprsnsérhmnpi

hal Cl Cl 10 C3 12)
c?c?oa?ﬁ;pggﬁgl’ ero( %)% é)%{}%ﬁm%gﬁ‘%ﬁgfgo%& % éi ‘?}le %15%6%/1%1 (ﬁroup
het er oar yl(e6Bh_BbY ahkyk, cé%éoéumwitub@a%@aﬁﬂéubw@mad (G _3) alkyl,

t hi ocarbonyl (G _3) ,alkYl, sulfonyl (G _3) alkyl, sulfinyl £O _3) al kyl,
imno (G _3) al kW lﬁyar BXS}rO‘@@ #8698l kBRYy2 ‘EB‘BUIP oj ak§tiend, fvee étwar yl oxy,
a carbonylrgtguBenadisi Moo gr palp fo S roup io
(each of {;ﬁesg C(a).f’ll bz SU(ES('[)I tfj)dtzlle1 (%irlsklé)nlsug)sd3 1? gg}%gﬁh %é%%f)@ gen at om
or a group)seicderd&yilr orffCthe) Eglrﬁohfﬁlem‘)@]éqyllngh@tGQ:Garjz(D)(CaJskyllkyQOB-((]:a)

cycloalkyl IoaI al , heteroaryl
(01.5) alkK fb%@%a(f Bi %‘59 gé‘r%y 5%2 ’t%¥cjj(%§1‘- acc)y% ﬁ X‘;h Led? of
t hese mnb&SsbbsSmbatecﬁuéeduMukbmthbsﬁdacﬂm ed); is a linker

provi ding a gap ;orrespgﬁdl ng to 1, 2 or 3 atons between X and the ring L
i's bonded to (the' dtoM PFRKEFINS Sepabt EATFPERPEAENGr BAPLeoRsPEL i ng

of a carb®na86@B) babweXy 32Nl Offie & fhd RN B BANG, a3l fU AL oMLy aNnd
linker is selected from the group consisting of a carbon atom,
an oxygen atom, a nitrogen atom and a sulfur atom); and

20 X 1s a group selected from the group consisting of (C;.
10)alkyl, (Cs_-12)cycloalkyl, hetero (Cs.13) cycloalkyl, (Ce-
10)aryl (Ci-1p9)alkyl, heteroaryl (Ci-s)alkyl, (Co-12)bicycloaryl,
hetero (C4-12) bicycloaryl, carbonyl (Ci-3)alkyl, thiocarbonyl (Ci-
3)alkyl, sulfonyl(Ci-3)alkyl, sulfinyl (Ci-3)alkyl, imino (C;-

25 3)alkyl, amino, (Cg10)aryl, heteroaryl, hydroxy, (Ci-10)alkoxy,
(Ce-10) aryloxy, heteroaryloxy, (Cz-¢)alkenyl, (Ca-)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

30 the compound (II) is a compound represented by the formula

(I1I) :

)\ ()
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20X is a group selected fromthe group consisting of (Cl_ n) alkyl, (03-12)
cycl oal kyl, hetero (C3_12) cycloal kyl, (06_1i0) aryl (Co) alkyl, heteroaryl
(01_5) alkyl, (09-12) bicycloaryl, hetero (04-12) bicycloaryl, carbonyl

(G _3) alkyl, thiocarbonyl 3)alkyl, sulfonyl (C1_3) alkyl, sulfinyl (G _3)
al kyl , imeres 3 id lgalechfachd rqéhropramyl coneietsagyPt ®9dr oRky, SPCo)

al koxy, (ég;@dl(g):)mgr.yl oxy, heteroaryloxy, (C2_6) alkenyl, (C2-6) alkynyl, a
carbonyl group, cyano, an inino group, a sulfonyl group and a sul finyl
group (each of theseacamobe sebstitdt édoar thasygbstpt abed)stongaofahtlo,

t hereof, and 30 the conpound (I.1) is a co und represented by the romul a
() ORISR L (Sl RaRain @F Ebsercred FRoft HE go bupcEonslEELia - or L oo
SO SO2 amshe &ENR/Gloalkyl, 4rhfl A HitRURaSEheciadrbhgmthe) anryp, consi sting

of hal o, perhal o(Cl-10)al kyl, am no, cyano, thio,cycloal ky 5

l
het er ocy ct b ®gaRomrly(Ci-Hetldntlar WUl feavBdivyts) elsyal kgplfinyl (Cis) alkyl,
t hi b 3 , Kyl fi |,
i ocarbanyligh ol SO (Gl il LA,

al kynyl , allamypbnydllgyrodlp, earcduhanylgrgowmp,a asulifkdnyl ggoopp andudfsulti nyl
group (each of th(gse can_be substituted. io or _unsubstitut ed%,stand a

substit utEPY YN bR ArowR (§ch, P57 thepferag PEngHPstituted  pg

and R9qar&r eacduh Hdependent |ahd hwingan @lemoolingugksedpuseteatedst-rom t he
group consisting of halo, perhalo(C _ 10)al kyl, am no, cyano, nitro, thio,
(C1.10) abkyPr (CEmAG-eD)rigydl oal kyl, hetero (C3-12) cycloal kyl, aryl

Cl-10) al kyl, het I k - [ h -5
12)bi cycloaryl . SarBamyi CF 3La Tyl R ear oty L Clos AP Ry Eore | OF
sul f onyl (Qlo®) asklectegul Friany | (1€l Ralkydonsimtio@Cbi3hallky| peahplo (Ci-

Car bony! 61 BOBY Laniii o SYaRe: A U 1 ORVTCgr Sp ARE e sl FFhyl group {each
of these ganybeosubgl|t beedrorcunsubstiidautigd),; aryl (Ci-10) alkyl,
heterocaryl (Ci-s)alkyl, (Co-12)bicycloaryl, hetero(Cs-
12)bicycloaryl, carbonyl (Ci-3)alkyl, thiocarbonyl (C;-3)alkyl,
sulfonyl (Ci-3}alkyl, sulfinyl(Ci-3)alkyl, imino(C;-3)alkyl, aryl,
heterocaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy, alkenyl,
20 alkynyl, a carbonyl group, an imino group, a sulfonyl group
and a sulfinyl group (each of these can be substituted or
unsubstituted);
R; is a hydrogen atom, or a group selected from the
group consisting of (Ci.ip)alkyl, cycloalkyl, heterocycloalkyl,
25 aryl, heteroaryl, arylalkyl, heteroarylalkyl, bicycloaryl and
heterobicycloaryl (each of these can be substituted or
unsubstituted) ;
La is a linker providing a gap corresponding to O to 6
atoms between Xa and the ring La is bonded to;
30 Xa is a group selected from the group consisting of (Ci-
10) alkyl, (Cs-1z)cycloalkyl, hetero(Cs-iz)cycloalkyl, aryl (Ci-
10) @alkyl, heterocaryl (Ci-s)alkyl, (Cs-iz)bicycloaryl, hetero (Cs-
12) bicycloaryl, carbonyl (C;-3)alkyl, thiocarbonyl (C;_3)alkyl,
sulfonyl (Ci-3)alkyl, sulfinyl(Ci3)alkyl, imino(Ci_3)alkyl, amino,
35 aryl, hetercaryl, hydroxy, alkoxy, aryloxy, heterocaryloxy,
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R7 is a hydrogen atom or a group selected fromthe group consisting of
(C1-10)al kyl, cycloal kyl, heterocycloal kyl, 25 aryl, heteroaryl, arylal kyl,
het eroaryl al kyl, bicycloaryl and heterobicycloaryl (each of these can be
substituted or unsubstltuted) La is a linker providing a gap
correspon@lh@PYk»(BkKYQYkn(ﬁﬂ?%ﬁQQQ¥%1QXQU@deUﬁéorlﬁ@ LR1NS B&AHRd #0; 30Xa

Cychonl kyF RerEro T 2y Lt oa Ry P Syt &g 2o o kyp oK bet 1)

heteroary$@ﬁ§;5ﬁ®ﬁé@1qr(dﬁﬁgbéﬂﬁunw&kbaryh‘aheaéto@ﬁngeQZ)bicycloaryl,
car bonyl (G _3)al kyl, thiocarbonyl (Cl1_3)al kyl, sul fonyl (Cl1_3)al kyl,
sulfinyl (Cl_3)al kyl, imno(Cl_3)al kyl, amno, 35 aryl, heteroaryl, hydroxy,

al koxy,; apyl oy ,aM@r&@rdﬂM 1, alrkanyiln talkynybd @1@@ba@nybwgﬁ:@ug cyano,
an imno group, a sulfonyl group and a sul finyl group (each of these can be
subst it ut@augr thas udres tAtedtimtlar s dnsWHier §6FTSLI0NTRE 88eAPSHE IR ai m 1,
wherein the blpod glucose lowering drug that does not stimulate insulin
secretion is an Tnsulin sensitizer. 3. The agent of claim 2, wherein
the insulin sensitizer is /o pioglitazone or a salt thereof. 4. The agent

of claim], erein the_blood uc se Io r|n that d es not. stinul ate
insulin s crﬁg?o%g?% a:%‘ﬁﬁﬁﬂ?gg U% EA°m 47 Swhérei n t he

biguanhﬂeﬂig ﬂﬁfigﬁﬁ@rbﬁﬂaégéﬁﬂttﬁéﬁgdgﬁ. 6. The agent of cIa|n11,
wherein t %Iood gl ucose lowering drug that does not stinulate insulin

secretion is an a-z() glucosidase inhibitor. 7. The agent of claim§6,

wherein the g@ﬁﬁgﬁ? %iQﬂﬁbi t qghé-fel\gfggﬂeb(?ﬁ%odz l%cd%ﬁa aghrt-iher

pancr eas protectl conprises a gl ucose | owering drug that
does not dtugutbte deosulnot secimilaore antulin secretion is a biguanide.
2-[[6-[(3R)-3-am no- I -pi peridinyl]-3,4-di hydro3-net hyl - 2, 4-di oxo- 1(2H) - pyri
m di nyl ] met hyl ] benzonitrile or a salt thereof in conbination. 30

15 5. The agent of claim 4, wherein the biguanide is metformin or

a salt thereof.

6. The agent of claim 1, wherein the blood glucose lowering
drug that does not stimulate insulin secretion is an o-

20 glucosidase inhibitor.

7. The agent of claim 6, wherein the o~glucosidase inhibitor

is voglibose.

25 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-1-piperidinyl]-3,4~-dihydro-
3-methyl-2, 4-dioxo-1(2H) -pyrimidinyl]methyllbenzonitrile or a
salt thereof in combination.

30
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-l-piperidinyl]-3,4-dihydro-
3-methyl-2,4-dioxo-1(2H) -pyrimidinyllmethyl]-4-

35 fluorobenzonitrile or a salt thereof in combination.
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9. An agent for pancreas protection, which conprises a blood gl ucose

| owering drug that does not stinmulate insulin secretion and
2-[[6-[(3R)-3-am no- I -piperidinyl]-3,4-di hydro3- et hyl - 2, 4- di oxo- 1(2H) - pyri
m di nylimethyl]-4- 35 fluorobenzonitrile or a salt thereof in conbination.
10. An agent for pancreas protection, which conprises a bl ood gl ucose

| owering ?[ngtlh er@@eﬁ%‘{l%ﬁ@%ﬁ%%ﬁ{bdﬂé&lﬂdnﬂ %@LrSc%t I@hp#des a blood

2-[2-(3-(R)-am nopi peri or o- 6- oxo-
6H- pyri m dinedsy| hewdwljdehznonithdt elars actalst imwdedef insuddmbi nation. 11.

A method of pancreas protectjon of a mamml, .which ¢ I m.nisterin
2 blood gPtEReELPoent iy Hrub T Hok THTIBee et i AL S LT CoREPet | on
and conpogAdp {+)modi GorPELEk K1 )bdiozdritec viam R, amerei nHeheotorpound (1)
is a conpound represented by the formula (I): 112 \NA-M CK, | NR3(I) LN X
15 wher ei aoBRER2SYPBOl is as defined in claim1, or a salt thereof, and the
conpound (Il) is a conpound represented by the formula (I1): La -Xa (H)

11. A method of pancreas protection of a mammal, which

comprises administering a blood glucose lowering drug that
i0c 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, 1
\N/Q\

IM

7

T o
L\

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

thereof, and

the compound (II) is a compound represented by the formula

(I1):

| !
N Vl\z (an

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

20

thereof.

12. Use of a blood glucose lowering drug that does not
25 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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20 R wherein each synbol is as defined in claiml1, or a salt thereof. 12.
Use of a blood glucose |owering drug that does not 25 stinulate insulin
secretion and conpound (1) or conpound (I1) for the production of an agent
for pancrgas pLOtF }ion, wherein the conpound (I) is a compound represented
by the 7 A% ( § wherein each synbol is as defined in claim1, or a
salt 5 thereof, and the conpound (Il) is a conpound represented by the
formula (11): La-Xa (H -Nz mwherein each synbol is as defined in claim1,
or a sal tRZI her eof,.

A

N

2

l})\NJ\RS 0
1
L\

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

(IT):

R Q\N _La—Xa
|
Rg N//Lz

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

(1)

thereof.
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