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(54) Title: PEPTIDES HAVING INHIBITING ACTIVITY ON THE PRODUCTION OF NITRIC OXIDE
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(57) Abstract: The present invention relates to a compound of the formula (Dwherein R1 is benzofurany! substituted by halogen, or
styryl substituted by halogen; R2 is substituted hydroxy, substituted mercapto or substituted sulfonyl; and X is or pharmaceutically

O acceptable salts thereof. The compound (T) of the present invention and pharmaceutically acceptable salts thereof possess a strong
inhibitory activity on the production of nitric oxide (NO), and are useful for prevention and/or treatment of NO-mediated diseases in
human being and animals.



endocrine di seases such as diabetes (e.g.., insulin.-dependent diabetes
mellitus,-.etc.), conplications of diabetes nellitus. 30 (e.g. 1dMabeR§c

nephropatgy di abetic retinopathy,. diabetic. neuropathy, etc. 2 and g
renal di Y8488 uch as gl onerul onephritis and renal - fai PGREPOL/11067

gastroi ntestinal diseases such as peptic ulcer and inflammtory bowel

di sease (e.qg. ul cer-ative CO|ItISDE§&ﬁf§yﬁmﬁO|ItIS etc.); pancreatic

di seases 35 such as, pancreatiti hﬁgatlc di seases such as hepatitis and

liver cirrhosis; diseases of boﬁ% R as synovitis,; arthritis,
osteoarthritis, osteoporosis; autﬂmmmung,duggases such. as rheunatoi d. -
arthritis en ¢ s er susand 1 2005 WD 02/ 053541

PCT/ JPOL/ 1106%%#&1 Reigg) ’g‘?ﬂ%‘f% Odé’%PealLyi LD Eer matitis and

eczefm; pimmercemmhaa]sy saxtdep talnier saand hbeastBsitsichr ejrecuisefubyas of gan

transplq&%g%bggn yShock (e.g., septic shock,. etc.); sepsis- induced
systenic i nflammatory response syndrong; and sexual 5 dysfunction such as

mal e sexual dysfunction -(e.g., SREEERPENDARK unction) and femal e sexua
dysfunction (&de p@ﬁgféén Eomﬁ)iﬁ'fdﬁ“ht Iv@_nb&ehahm Oasddés‘?fﬂlbeg §{%Ufﬂs’@ces)

I n human bei ng and dlngly, I r st as ect 0 e present ’
i nvent i GBSy E%soag%%n‘%ﬁﬂjﬁ&foﬁotgﬁélﬁg hand (JP)‘ ~GORBLRABNH CONH- CHZ
CO M X(1) wherein 15. .R mfsdﬁmﬂmmmmmﬂvaEmbamﬂtuted by hal ogen, or

SV SubSt e B ) 008 o GBS A b gp subst futed
accept abl e sal @se tderebinenA QécbhusasmmﬁntxﬁntMﬂy pregede | nyentdroh provi des
R i e D I e
phar macé&berear| l}h%ﬁécr@@t%ﬂSeac&rErp@g inhibitory activity on the :
15 production of nitric oxide (NO).

Another embodimént of this inventicn may provide a process
for the preparation of the peptide compounds and salts thereof.

A further embodiment of this invention rﬁay pfovide a

. -phammaceutical comp081tlon comprlslng sald peptide compound or'a
20 phanmaceutlcally acceptable salt thereof.

5till further embodiment of this invention may prov1de a use
of said peptlde compounds or pharmaceutically acceptable . salts
thereof as a medicament for‘prophylactlc and therapeutic
treatment of NO-mediated diseases including respiratory diseases

25 .such as adult respiratory distress syndrome '(ARDS) and asthma;
cardiovascular diéeases such as Cardiovaédular ischemia,. .
myocarditis, heart failure, hypotensioh and-athérosclerosis;
:epdocriﬁe diseases such as diabetes (e,g,,-ingulin:dependéﬁt

- diabetes mellitus, etc.), complications of diabetes meliitus..'

30 (e g., diabetic nephrqpathy,-diabetic retinopathy, diabetic,

' neuropathy, etc.) and gout, renal dlseases Ssuch as . - L
glomerulonephrltls and renal fallure, gastr01ntest1nal dlseases
such as peptic ulcer and 1nflammatory bowel dlseaSe fe.g.;,
ulceratlve colitis, chronic colitis, etc.};. pancreatlc dlseases

35 . such as pancreatltls, hepatlc diseases such as hepatltls and:

~ llver 01rrh0515, dlseases of bone or 301nt such as synov1tls,
,arthrlt;s(‘qstegarthrltls, osteoppr051s(¥aut01mmune1dlsegses such

as rhéumatgidhapthﬁitis, systemic lupus erythematosgs:and .
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~conpound

.. potassium
. magnesiumsalt, etc.), an anmoni um salt a salt with an organi c base,
~foriexanple, an organic anmine salt %
“salt, picol i I harol B e assé)letc ' ofi etMandizasiens sapyention

A third aspect of the present inventionprovi des a conpound of the f| rst

aspect or a pharnmaceutically acceptable salt thereof for use dasluly2005
medi camer\% A fourth aspect of the present invention provides a use of the

P®fe¥irst | aspect or a pharmaceutically 2 1 JETyIPRO0S67
acceptabl e salt thereof in the manufacture of a nedi canent for
prophyl aglh t tj.Cc trea nt._of NO:nedi ated di seases A fi fth
aspect of t%eB%?egg%?p?e#véé {5”%%7?88?% Stardh AC180APSsi ti on.
conpri si Ag2FR806CamceL tmlcboapoaqmdf tumdms fa:rdstmeﬁﬁﬁﬁ:&ts:&r ejection by
phar maceyt- §§|£yaﬁ§5§gﬁ Le,sa : xth as ect of ' the present
i nvention gr ovi des a us%lg ?n H’?’u rrgce i ca on‘ﬁ%1 ofit€ohpr i Fg FK506
and 't he %Bﬂﬁ%%ﬂdsyﬁﬁemﬂﬁe1ﬂfi§mme§@EEtr@ﬁpqnqﬁuaymmmemhucahﬂysaxmaptabIe sal t
t her &of dpsfdnecmmfsaﬂhuae Rf18 %&P'@% e e.(@sqan
|nnunos SS SU|tabIe ggarnaceutlcajinggggpé%bpe’s ¥?gt%%ethe obj ect
corrpoun fmﬂﬁaa‘fll% aferioml (s iensAtion {gdgi nctbnmmicor exanpl e;
a salt vd)téstftmdtals:m @relaneacwl a4 0N cE@thrb‘éﬂ@:Qs?slﬁ h&[ﬁéﬁ CPAA %Fl,[d

g., I um7sa

i nor gani_g, ﬁ@a}ﬁtes for exarrple an al kali netal sal
sa etc.)., an alkaline earth netal salt (e. g , calciumsalt,

triethylatine satt, pyridine

di cycl ohexhidEsNe eahbouliNor Gidd ezl Athylgnedi am ne salt, etc.); an
inorganic acid addition, salt (e=g., hydrochloride, 2a 1 JuIy 2005 WO

02/ 055541 PCT/ JP01/ 11067 hydrobrom de, sulfate, phosphate, etc.); an _
organi ¢ carboxylic or sulfonitxpcid addition salt (e.g., formate, acetatwe,
trifluoroacetate, numleate, tgitrhte, citrate ate, nethanesul fonate, ™
benzenesul fonate, toluenesulffoNate, etc.); /And“\5 a salt with a basic or

acidic amno acid (eRg.-COQﬁ Re—c3shakdlyg gul ta acid, etc.). In
t he above and subsequent descrl pt| ong pﬁ‘? the pr gxent r&f .

" wherein -

15. R is benzofuranyl substltuted by halogenjr or styryl substltuted
by halogen, ' :

"R® is substituted hydroxy, substltuted mercapto or substltuted
_ -sulfonyl; and '
X is

20 ' _ | SN NS
' or pharmaceutically acceptable salts thereof.

A second aspect of the present invention prOV1des a .

pharmaceutlcal composition comprising the compound of the
first aspect or a pharmaceutically acceptable salt thereof in

admixture with a pharmaceutically acceptable carrier.

A  third aspect of the present invention --provides a
compound of the first aspect or a pharmaceutically acceptable

salt thereof for use as a medicament.

A fourth aspect of the present invention provides a use of

‘the compound of thei first E aspect or a pharmaceutically

Ly



specification, suitable exanples and illustration of the various 10
definitions which the present invention intends to include wi tHhiduly20he
scope thereof are explained in detail as follows. The term"lower" is used
to intend a group having 1 to 6, preferably 1 to 4, carbon aton(s), unless
ot herwi se provided. 15 Suitable "hal ogen"” includes, for exanple, fluorine,
brom ne, <chlorine and iodine. "Styryl substituted by hal ogen" neans styryl
whi ch has hal ogen atom as a substituent on the benzene ring. Suitable
exanpl es of "styryl substituted by hal ogen” include 2-(2 20 '
chl orophenyl ) et.henyl . .2-(3-chl.or.ophenyl ) et henyl , - 2-(4- .
chl or ophanyrd Sty s AR kBRI %00 5 mediaieni i T8 heny!
2- ( 4- br opoppienyd gtatchemy Ehe Rap@at fd uorcpivemy! pé&t Neayédiated diseases.
2- (3-fluorophenyl)ethenyl, 2-(4- fluorophenyl)ethenyl, and the Iike. 25
"Substituted hydroxy" nmeans a group of the fornmula: -Y-R3 wherein Y is -0-
and R3 is a switabith ogasce gooupthe " Subsddritut edvenRt caPpt Qb rdeiRIESs a agr oup
of the fornula: -Y- whereipn Y is -5- and R3 is _a syitable organjc group.
"Subst i t RRFPXWY AP CRERASY S Yt SUPRI T FEPﬁﬁI gnd_ {hggeomgp inYis
-SR- aneh&3 fsrdc SUidsplce OLganiaC @HathacE¥aIBh BBy Of addugpaliave- renti oned
"suitable organic group” include.lower alkyl, halo(lower)alkyl, optionally
substitLﬁﬁﬁFGQEﬂerocyclic group and optionally substituted aryl.. Each of
said heterocyclic group and aryl is optionally substituted by one or 35
more, preferably one to three substitutent(s) such as |ower alkyl, |ower
al koxy, hal odersi{dl GEP&REr Pal ke, PEsRET helMVaediopnPERE1IADF ndl BSe - R3, Y
i's prefes abl ¥ iH8E CEQRYSL] €1 G Qlnnyi NGk @Rk st UhAL Bfle OLoMpGRIAT at ed,
3 1 July 2005 WO 02/055541 PCT/JPOl/lbe? het er ononocyclic or fused
het er ocyef i ¢hgr otirdontabatng dvet er gdtaomaseusératied dacmmtiabd egr ol
consi sti f nitro ur _atam . m i tabl

E}%&%fn 15092 3 9M ¢, Y], I ?ﬁ q @Q&%@(%fﬂ;t 259 ps L3

3 to 8-nenbered

exanpl es eterocyclic group” 1nclude unsa
(nor e prigmeradsiuppseesaBt . nenber ed) het erononocyclic group containing | to 4
nitrogen aton(s), for exanple, pyrrolyl, pyrrolinyl, imdazolyl,

pyrazol yl,
: Suitable phaimaq:eﬂtit:él-lj‘ at:céptéble salts of the object
compound (I} may be conventionél non-toxic salté and include,l for
example, a salt with a base or ‘an acid addition sait such as a
. salt with an inorganic base, for ‘example, an alkali metal salt
{eig., sodium salt, pbtés's'ium ‘salt; etc.), an alkaline earth
metal salt {e.qg., calcivm 'Sélt}"'magnesim salt, etc.), an’
ammonium salt; a salt with an organic base, for ,exgmpie, an .
organic amine salt ‘(e.g., triethylamine salt, pyridine salt, = - -
. picoline salt, ethanolamine sdlt, triethanolamine salt, -
" -.dicyclohexylamine salt;'N,N?%dibenzylethylenediamine'Salt,'etc.);
an inorganic acid additionfsalt*(é;d., hydrochloride, - -

2a



pyridyl, di hydropyridyl, pyrimdinyl, pyrazinyl, pyridazinyl, tirazolyl,
(e.g., 4H1,2,4-triazolyl, 1H1,2,3-triazolyl, 2H 10-1,2 3-tri azbily2ops
tetrazolyl wigemmsssstHtetrazolyl, 2Htetrazolyl), etc.; sat PERYEA AT O

" 8-nmenbered (nore preferably 5 or 6-nenbered) heter ormnocycl Ic group
cont ai ni ng}i to 4 nitrogen aton(s), for exarrpl e, pyrrolidinyl,

i mi dazol i dWisEbTEmbde; oﬁﬂnlfamqoepa@snlyaterlset@t d.; apneaganit ethrbogydic or

heterOCyC@Lﬂf@:hQ@paéQc@te?ddl’ﬂ%n shotd (e Nty %Oﬁéé%ta{e? exanpl e,
i ndel yl, isqindolyl, indoliny i ndol | Zi'ny enzi m dazol'yl, quinolyl,

i soqui nol ﬁrlfrlHS’éE%‘F?iFatefb@I@ﬂ@@??az%@ﬂ’—“a@m mt%’tmﬁwm@ 3-to

8- ”Fnber edlefltﬁ@flesﬁlﬂcﬁﬁﬁ:p' tbe'i&'én@suﬂﬁcﬁﬁ@it@détoﬂﬁtbﬁégﬁpf&t@é‘%( ! ;ét@:; QUPang e
contai pi n Xygen at.o 0 nitrogen aton(s), for exanple,
ool 51 4 533k B PP e Brobgi e dnin 257 (R0 asorganing, 3 4

oxadi azol yalspa?rﬂ:;é &m,acbtﬂztehub)aei@, ;etzh jsaturated 3 to 8-nmembered (nore- -
preferably 5 or 6-nenbered). heterononocyclic group containing 1 or 2
oxygen ator(s) and 1 to 3 nitrogen' aton(s); for exanple, norpholinyl,
sydnonyl, etc.- Inuhlsat%btmaaebn‘djgebmqmemoqﬁssqmpgnonp cbntlee niregehtor 2-
oxygen at é)_ggggt 0 ggjgarg ngzoxazolyl,
benzoi@dl gggl 1301-1 l?%lé}gt%%?gte E;ﬂ%( ?ﬁd %gftu E érr%%a O%Otggrg %/O%S or 6-
menberted) ﬁgi”'é1 ’6+Rﬂfodf§@4 e thEoRBe SeIHE dmew@lqanomtzexs@ﬁ flgr a@pénﬂ(eswmaau 1

to 3 nitrogensedsdifercodr a@éaé%ﬁa;ﬂéﬁ_ azoh¥taii st higzehad,,  thiadiazolyl
(e.g., 1,2,3-thiadiazolyl, 2 thladLazolyI, 35 1,3;4-th|ad|azolyl,

1,2, 5"thi adi azolyl), di hydroth| azinyl, etc.; saturated 3 to 8-nenbered
(m)re pref er abl ¥hé tosrmb-"Mewesred) uﬁal elIdernt@ﬁyiclal §rgt® n et ai gbng, 1 or 2

sul fur at 0, 3.ni,tro for .exanpl e, thiazo |d|nyI
etc.; Bgéfér%gg% \il_\% 6o/ 6%%%9& g@lﬁiﬁ ‘ﬁ}f‘s‘gﬁ&ﬁapﬁa ’S‘é ‘%)
8- me'n%red (rmr%upiiaéﬁ]e?r dWialogepf Glmlmead)fdleteenampﬂﬂoc;fd:homrgsr,omromne, -

cont al ni nghjoﬂrngsaylldf ligd%ﬁgn( s), for exanple, thi enyl, dihydrodithii nyl ,
etc.; unsaturated fused heterocyclic group containing 1 or 2 5 sulfur

atom( s) and 1 t ook sygeRihubed By Hdoderdnprans styryl which has

halogen atom as a substituent on the benzene ring. Sultable

. examples of "styry} substituted by halogen™ include 2- (2—
'20 chlorophenyl)ethenyl, 2-(3- chlorophenyl)ethenyl - 2= (4~
. chlorophenyl) ethenyl, 2-(2-bromophenyl)ethenyl, 2-(3—
bromophenyl) ethenyl, 2-(4-bromophenyl)ethenyl, 2- (2~
fluorophenyl)ethenyl, 2-(3- fluorophenyl)ethenyl 2- (4—
fluorophenyl)ethenyl, and the like. '
25 "Substituted hydroxy" means a group of the formula: *f%Rs
lwherein Y is —0- and R? is a suitable organic group.- ' '
"Substituted mercapto” means a.group of the formula: -Y-R3
wherein Y is -8~ and R® is a suitable organic group. .
"Substltuted sulfonyl"™ means a group of the formula: -Y-R
30 whereln Y is -S0,~ and R’ is a suitable organic group. , '
Examples of the above-mentioned "suitable organic group”
-include lower alkyl,=halo(lower)alkyl, optionally substituﬁed'
heterocyclic group and optionally substituted aryl.. Each of said
heterocyclic. group and aryl is optionally substituted by one or
' 35 more, preferably one to. three substltutent(s) such as lower alkyl
.1ower alkoxy, halogen, halo(lower)alkyl, and the like.
In the formula. -Y-R?, Y is preferably -O-.
"Heterocyglic group” includes saturated or unsaturated,

3



benzot hi azol yI', benzot hi.adi azol yl , i mi dazot hi adi azolyl, etc.; unsaturated 3
to. 8-nenbered(nore preferably 5 or 6 nenbered) heterom)nocycl | 1CIuyr200p
cont ai ni ng vpg oPydkgen atom for . exanple, furyl, etc.; 10 sat

3.t
* 8-nmenbered (more preferably 5 or 6-nmenbered)  heter O'rmnocycl 15'?06’%067

contai ning an oxygen atom for exanpl e, tetrahydrofuranyl,

tetrahydromten&ﬁonﬁ@hé@wrﬂbéa BetOrSs el e REaLRE AL g5 bl ¥ 5 or
6- menber ed hetero [ oup containing an oxygen atomand 1 or 215
sul fur at o#ﬁ% n’%ﬁ%& %hf&PBo%éﬁhgrﬁ\}P cergisting mfimitapgdn &tiomd

het ér ocycl sulgunmstmrarm mxlygeﬂ; gtoR.. sulfur aton(s), for exanple,
benzot hi enyl-, be Lin etc turated fused heterocycllc group
cont ai ni ng- an ox%]ggégf %%%“E’Hﬁslogr ugegﬁ‘?‘ﬁﬁfcjeﬂt%rﬂ%ulj 't dRcéngel e,

benzoxat hi i nyl , u2getimatedarsd tbhﬁ—inehberéhietxwlablpﬁ:@é&&bh_gsso&rl‘@i erocyclic
group incly n K er .o het er ompnpcycl i c group

cont ai ni ng Qﬁberedi ?ﬂﬁ#&%@ﬁggggﬁ{ ? EPCESD P&PgSR E‘B & ERed

het er onono@YeR i rgrfedp exempdeni @gfrroéylz ,gwim&lzwnn(ﬁr)lcwnd)lylt OpyE&zLyl, _
ni trogen i3 (01 Mih I i.C Qu ncl ude -
pyridyl, gé?az(?) :jg?%?ﬂéyp%/rl a2| rﬁﬁ?lﬁ gyrg}rzrgnlci hyﬁ’yrﬁ%i R i -
parti cul ar A éfratffaegexa agoddel LE-§F auqb-’ameazq:iwrll,d;m— S

pyrazilyl: ‘Bz, 3irdaabyly1) 30t Suirbdabl ¢1 " o 12
phenyl and tfé“ua,phtrhyl ?n)a/hl ch nor e%r gé)e%redf%ln%g%%g%yl ﬁ%ﬁ%gﬁ%&ﬁ%
y

"lower al kyT™ “and "l ower al kyl" noiety inthe term "halo (lower) alkyl"
i ncl ude strai ghtsadmrlartaricBeﬁoashyémlmdlg(mbrbopr@fé%ﬁDﬁ Saélofﬁél)ambéi—'éa) as

nmet hyl ; et o) 3 sec .
tert- butylﬂaﬁggﬁﬁéqu{( Jfé %{q‘{%’ doﬁ% § 1: g/rﬁ‘%ﬁr 33'10 (é retPne is. '“;_
Cl-C4 . al9&AmPlsyi pubrel tdiowst, alm@ayz'blmdmhyﬂespm@mcgm, @iperanther, .
al kOXﬂ[Sha\éth 1to 6 carbon aton{(s), such .as.nethoxy, ethoxy, 5 1. July
2005 V\002/055541 PCT/ 01/11067 propoxy, isopropoxy, butoxy, isobutoxy,
sec-butoxy, ter PFaFBk§tedpbkisd digtenosyrlpengypurycarth treind dxyp 4n whi ch-

mor e pref eritedgennerdit (€3], @Fbraldk@inpie, -indolyi, isoindolyl, indolinyl,
; indolizinyl, ben21mldazolyl, qulnolyl, 1soqu1noly1, 1ndazolyl,_
benzotrlazolyl, etcl; ' ' '

20 unsaturated 3-to 8—membered {more preferably 5 or. 6 -
mambered) heteromonocycllc group contalnlng 1 or 2 oxygen atom(é)' -
and 1 to 3:nitrogen atom(s), for exaﬁple, oxazolyi, isoxazolyl,
oxadiazolyl (e.g.; 1,2, 4—oxadiaéolyl 1,3,4~

-oxadlazolyl,-l 2, 5-oxadiazolyl) ete.; :
25 saturated 3. to 8-membered (more preferably 5 or G"membered)
heteromonocycllc_group.contalnlng 1 or 2 oxygen atom(s) and 1 to . i
' 3 nitrogen ‘atom(s), for example, morpholinyl, sydnonyl, etc.; “
unsaturated fused heterocyclic group containing t or 2-
oxygen atom(s) and 1 to 3 nitrogen atom(s), for example,
30 ° benzoxazolyl, benzoxadiazolyl, etc.; ‘
' unsaturated 3.to 8—membered {more preferably 5 or 6-
- membered) heteromenocyclic group containing 1 or 2 sulfur atom(s)
- and 1 to 3 nltrogen atom{(s), for example, thlazolyl, 1soth1azolyl
thiadiazolyl (e.g., 1,2,3-thiadiazolyl, 1,2,%- thladlazolyl,
35  1,3,4~thiadiazolyl, 1,2,5- thiadiazolyl), dihydrothiazinyl, etc.;
' saturated 3 to 8-membered (more preferably 5 or 6-membered)
heteromonocyclic group containing 1 or 2 sulfur atom(s) and l;to
3 nitrogen atom(s), for example, thiazblidinyl, etec.;

4



Sui t abl e

nore, preferably one to three hal ogen aton{(s) such as:

trifluoromgigyhpsdsii f1loromethyl, tribromomethyl, 2,2,2- trifluoroeth
quord%%BE%lln which nore preferred one is trlhaléfﬁbﬁg
10 group- |nclude

(#ﬂﬁlaﬂ R pyrldyl

0 3;3,3-tri
Sui t abl e exanpl es of optionally substituted heterocyclic

3- pyruﬂslatuﬁatﬁw i3dyb, 6- zﬁ&mb@ﬁad 2(mdpe | %kera@

2- pyridyl,
5-chl or o-

6-.chl oro-2 , 3- chloro 2-

2Bk BYBEEUNT 5 CetsRonorye Pl haim ontadsynaay] ox

"hal o (Iomer)alkyl I ncl udes | ower al kyl 5 substituted by one-or

1 July 2005
i and
yI

3, 5-di chl sulfur atom(s),
5-(trifl uofoneemgmplé}|rbnedyl &&hjﬁﬂdﬁmﬂuﬁlnyi-cét@ro 2. pyrazinyl, :
6- chl or o- 2- pyraz i.azol 1 1, 3-thiazol -4-yl

1, 3- thlazolpy hﬂéétu%ﬁF u§e ?ﬁ%ﬁ%ﬁ g% ¢ ‘group contalnfﬁg 1l or 2

5- chl oro- | selfwr aeimm@)yapa byto dhziitdogess atom(s), for example,

ridazin ho r|d ! |
IO%p/yrl i n%eﬁi&%%n%b lﬁl}py}éw@ﬁﬂgég n%olﬁ}g‘ E‘?ﬁlg 4thp33?r éhmﬂ etc.;
6- (trifl uoronet hW?aW%heﬂngdt@yﬂ*—m@ﬁ(de | {morenprafedabl 2 G pyr 6ri di nyl

and the |Imémbé%édﬁﬂﬂe%e%éﬁ8$6é§b1¥

phenyl, 2- chloro hsﬁﬁai 3- chlorophenyl boeah#orop%?%ﬁ{%&ggeﬁ[%%;ggﬁeUde
op

3- quoroph

2- (trlfluoronethyl)phenyl

3-(tril0l uoronet f‘hs'ii)umh&ﬂyB tél QEue(nﬂd’elrfeldJQE;@ﬁfEt fsyé&é&mx) 5. aﬂdaiﬁémﬂ JKS‘:N

t he fornul

~R? - IS preferably

30 more pre era%[f %ggfgﬁgl Oi’é’ogong\ﬁlf)‘éfl%%%ﬁxmﬁ ey 15%7e¢énpleror -N) ‘

and parti diﬁta?alsyméﬁemj@l B, tetruhyaiopﬁr&lylabé&.,am no- pr ot ectl ng gr oup”
for -exaRh&ted@8Vio aé‘@ueﬁw%@f%@it ﬁn.xa.l 8 S r§/g5gr gup her%sd)

i ncl udes,

mono( or. dl

15.

-20

25

30

35

heteromonocycllc group containing an oxygen atom and 1 or 2
- sulfur atom(s), for example, dihydrooxathiinyl, etc.; ST

" unsaturated fused heterocyclic group containing 1 Qr 2

sulfur atom(s), for example, benzothienyl, benzodlthllnyl, etc.,‘

unsaturated fused heterocyclic group containing anoxygen .

etc.; and the like.

.atom and 1 or 2 sulfur atom(s), for example, benzoxathllnyl

Preferable examples of “heterocyclic group include .

unsaturated 5 or 6-membered hetereomonocyclic group centaining 1

to 4 nitrogen atom(s); and unsaturated 5 or G-membered

heteromonocyelic group containing 1 or 2 sulfUr atom(s) and 1 to

3 nitrogen atom(s).

More preferable examples of heterocyclic group include

pyrldyl pyrazinyl, thlazolyl pyridazinyl and pyrlmldlnyl aﬁd

particularly preferable examples of heterocycllc group are

pyridyl, pyrazinyl and thiazolyl.

Suitable "aryl" includes Cs—Cj; aryl such as phenyl and

naphthyl, in which more preferred one is phenyl.

Suitable "lower alkyl" and "lower alkyl"™ moiety in the term

6- carbon atom(s), such as methyl, ethyl, propyl,

in‘which more preferred one is C;—C, alkyl.

'"halo(lower)alkyl" include straight or branched alkyl having 1 to

1sopropyl butyl,

_1sobutyl, seg—butyl, tert—butyl, pentyl, tert~pentyl and hexyl,

Suitable "lower alkoxy" includes straight or branched

alkoxry having 1:to 6 carbon atom(s), such as methoxy, ethoxy,

5



“one to thr

tri) aryl (lower) alkyl, for exanple, nono(or di or tri)phenyl (lower)
al kyl (e.g., benzyl, trityl, etc.). Suitable exanples of 10 sai fuueatos _
include;alggnﬁ”ic_acyl such as | ower al kanoyl which may be substituted by
5yen atoms (e.g., fonnyl, acetyl, propanoyPCTHRPHHEST :
2-meth 1 ro ono 1 YYPPY, pentanoyl, 2, 2- dlnethylpropanoyl
f

PEXAN0Y, | SREbERUD” 808k ool KO0 EMon ! S L OUBL, LIRS

(e.0.,
tert- pentﬁﬁ@kyéaxhon§¢rt Rﬁntyﬂoxyryhd(hewwﬁgxym waxybachomgre[pxqﬁarred

phenyl (1 owgk) 1sak YgaL | (e.qg., benzyloxycarbonyl etc;), etc.] and
the |ike. Swlfqabm:)s cargggy EyfteCtln oup |ncludes for exanpl e, 20.

| oner al kyl (e. §uitdpifylha werpedyl”| tephedss laveryklkyée- butyl

i sobutyl, shﬁétlﬁ&'ﬁé/ch LPeHe lor B@Qgenﬁl‘t’éfeﬂﬁﬂ)ﬁ} ol €o) thrORPUMDRR Y o

AR IGR S g S A R A

4- nltrobeHZ¥12-c)dthytLr iahyl 3,8} 3-Yri ARG AR opId; | i 6 iEe moRieeCt
conpound- £I%f§£§t$l esent 5@;?8%é§§r$§¥k§;3 prepared by the fo1|omnng |
processes 1/11067 Process (1) R2
R1- OOCH + H2N CSB&t&bEb(K&&mpidé o 6ptidnally itibatddatbdehdestomidMe or its
For e el s SR LD (R T L
t her eof ~ PY®E@8l (@yregthyi-~2-pyridyl, S5-chloro-2-pyridyl, 6~ chloro-2-
pyridyl, 3-chloro-2-pyridyl, 3,5-dichloro-2-pyridyl, 3-
{trifluoromethyl)-2-pyridyl, 5-(trifluoromethyl)-2-pyridyl, 2-
_  pyrazinyl;-S*Ghlorofz-pyrazinYl}n6—chloro—2~py;aziny1, lpé;
15 thiazol- 2—yl,-1“3'thiazol ~4-yl, 1,3-thiazol-5-yl, S—methyl-l,BQ*
" thiazol=2- y”; S=chloro-1, 3= thlazol 2—yl, 3-pyridazinyl, 4-
‘pyridazinyl, 6—chloro—3—pyr1da21nyl 6—methoxy—3—pyr1da21nyl 2=
© . -pyrimidinyl; 4-pyrimidinyl; S-pyrimidinyl, 6-chloro-4-pyrimidinyl,
6~ {trifluoromethyl) —4-pyrimidinyl, 2- (trlfluoromethyl) -4-=
20 pyrimidinyl, and the like. _ oL ' :
- Suitable examples of optionally substltuted aryl include
: phenyl 2—chlorophenyl 3—chlorophenyl “4-chlorophenyl, 2-
| fluorophenyl ‘3=fluorophenyl, 4 ~flucrophenyl, 2- - '
'(trlfluoromethyl)phenyl, 3-{trifluorcmethyl) phenyl, 4-
25__ (trifluoromethyl)phenyl, and the like. '
N - In the formula (I), a group of the formula: ' ( :

. is preferably

-
/'—‘/R

i
30 ’ \—)

more preferably



N.RI - CONH CONH- CH2-COON + HN X -~ (IV) (V) or its reactive derivative or
a salt thereof at the carboxygroup, or a salt thereof 2 R2 CONtLintdds- CH2
CONX.. . 009@7 gusalt thereof 5 1 wherein R R2 and X:are.each as

2005 WD 02/ 055541 PCTI JP01/ 11067 PEREPAYHMET ng

- defined above 1 July
conpounds can be prepared by the followi ng processes. Process (A) 2 R

R4- HN- CH2- cOoH -+ HN g (VI) (V) or its reac&zl ve derivative or a-salt

thereof ~at the carb group, or a salt thereof R2 R&4- HN- CH2 CONX(VII)
5 or. a salt thereofy g£5s (B el innation reaction R2 of the
am no- protectlngR2 oup R47HN- CH2- CO. - HNCH OON X (VII) (VIII)

or a salt thereof or a salt thereof 9 1 July 2005 V\D 02/ 0555: 11

PCT/ JPO /11067
and particularly preferably

— s

Suitable "amino-protecting group® iﬁélﬁdes[ fer'example,
acyl and conventional protecting group such as mono (oxr di or
trl)aryl(lower)alkyl for example, mono {or di or tri)phenyl
(lower)alkyl (e.g., benzyl, trityl, etc ). Suitable examplesrof

10 said acyl include aliphatic acyl such as lower: alkanoyl which may
be substltuted by one to three halogen atoms (e.g., formyl,.
acetyl, propanoyl butanoyl 2~methylpropanoyl, pentanoyl, 2, 2— :
dimethylpropanoyl, ‘hexanoyl, trichlorocacetyl, trlfluoroacetyl

E etc.), lower alkoxycarbonyl (e.g., methoxycarbonyl,

’ _15,'-ethoxycarbonyl tert-butoxycarbonyl, tert—pentyloxyeerbonyl,
etec.), aryi(lower)alkoxycarbonyl [e.g., phenyl{lower}—
alkoxycarbonyl {e. g » benzyloxycarbonyl, etc: }, ‘ete, ] and the
‘like. ' S '

- Suitable "carboXy—protecting group" includes, for eiample;
20 . lower alkyl' (e.g., methyl, ethyl, propyl, 1sopropyl butyl, sec—
butyl, isobutyl, tert—butyl pentyl, neopentyl, hexyl, etc.),

optionally substituted phenyl(lower)alkyl, for example, mono(er

di or trl)phenyl(lower)alkyi which may be substituted by nitro

(e.g., benzyl, 4~n1trobenzyl benzhydryl, trltyl, etc.) and the -
25 like. '

" The object compound (I} of the present invention can be

prepared by the following processes.



Process (C) 2. NR R5-HN COON + HZNNCHCO-N'x _0 (I X) (M1I1l), or its"
reactive derivative or its reactive derivative at the carboxy gapumosat

the am no a salt thereof or
S (X)  or aggt%ﬁmﬁ

am no-protecting group RZ 0 R2 / {°
CONH- CH?- EDoNeXs (X) (111)

2005 WD 02/ 0555. 41 PCT/ JP01/ 11067 Process (B’
(11) (X1). or its reactive derivative
carboxy group, at the am no group, or

R1-CONH COOR6 ~ (XI'l) or a salt thereof

RL“COOH + H N

(IT)

or its reactive derlvatlve
at the carboxy group,
. oxr a salt thereof

Process‘(Z)

: ]{., |
et

- R™—CONH~ ~CONH—CH,~COOHE

(IV)

or its reactive derivative

“at the carboxy group,
- or a salt thereof '

RYcoNH

R~-conn

a salt thereof R2 RS-HN.CONH CH2- CO
reof Process (D) elimnation reaction - ofCTHROV11067

N R5- HN CONH- CH2- CO-N X H2N .

. or asalt thereof or a salt thereof 5 10 1 July

N R1-COOH + H2N COOR6 -1
\ts reactive derivative at the

isallt' thereof or a,Ralt thereof N

ocess (F)
CONH—CH,—CO™N X —
CA{IIT)

or its reactive derlvatlve
at the amino group,

or-a salt thereof

CONH—CH,~CO—N X

(1)

or a salt therebf

et

r2
\_/
(v)

or a salt thereof-f

S

- R?
N .
CONH—CH,~CO—N . X

(I)
or a salt thereof

5 wherein R', R? and X are each as defined above.



el.imnation reaction of the carboxy-protecting group ' N R7-CONH COOR6
R1-CONH COON (XI'1) (XIIl) or a salt thereof or a salt thereoftJulyZobsl
July 2005 Li}?¥)‘()‘)()Z/_L)55541 PCT/ JP01/ 11067 Process (G N RI-CONHCOOH + -
- H2N- CH2000RP #5575 11y (XIV) or its reactive derivative orPETIPHAN ve
derivative at the carboxy group, at the am no group, or a salt thereof or

a salt thereof = ] - - !/ salt, .t hereof
Process (H) eli %hﬁa?%ﬁ@nﬁmg%ggﬁé tcﬁ%n gggg)%ﬁ%)regt g’&t }a‘lﬁ% -1glr°é”&89m

R 1- CONH ®@RFe&sZs COOR7 R1- CONH CONH- CH2 COOH (XV) " (1V) or a salt thereof
or a salt thereof 5 12 I July 2005 WO 02/055541 PCT/JPA /11067 Process
(1) I'i N R5-HN COOH + H2N- CHZCOOR7 (I X) (XIV) R -

: Process (A) o e -

=t
R'-HN-CH,~COOH 4. BN X
(vIy T (v)
or its reactive;derivative . or a salt ﬁhereof
at the carboxy group, ' :
- or a salt thereof - '
. R“-“HN-CH;,—co—N X
(VII)
5 . :J::_._ L ~ or a salt thereof
Process (B) ‘ |
eliminétion reaction .
R? of the amino-protecting 7 R2
7 _ group ' )
R'—HN—CH,—CO—N X HN-CH;~CO—N X
(VII) (VITI)
or a salt thereof - ' or a salt thereof



or its reactive derivative or its reactive derl'vatlve at the carbosy .

group, at.the am n'o group or a salt thereof or a salt thereof 1July2§05R5-HN

CONH- CHZ 7 éf'f" a salt thereof Process (J) elinination reaction
- of the ami nb?H e&‘tung group - N, N R5=HN CONH-CHZ COORS PORAROUONSE CH2
000R7 (XV1) (XVII) 5 or a salt thereof or a salt thereof 13 1 July 2005
WO 02/ 055541 BCIL J CC))l/ 11067 Process (K) 1IN R1l-CooH + H2ZN CONH CH2- 000R7
(1) (Xvi Ig—‘m—ﬁ—gfeactl ve derivative or its'reactive derivative at the
car boxy group, at the group, or a salt thereof or a salt.- thereof N -
R1- CONH CONH- CH2 or a salt thereof wherein RlL,RR2 and X are -
each as defined above and R5 are each am ho- prot ef,/tm%(group; and 5 R6.
and R7 are each gar %t ectipng group. H;'lhecﬁ) s fok prepari ‘'t he
obj ect conmpound are exp ained in detail in the foll ow 10 ProceSs’ (1)
The conpound (1).or.a salt thereof can be prepared by cting the
compound (11) or- its reactive derivative at the carboxy group, or a salt
thereof with the conpoddd’(111) or its (VIII). - . . -

or its reactive derlvatlve ‘or its reactive derivative

at the carboxy group, ‘ -at’ the amino group,
-or a salt thereof . or a salt thereof

R—HN~ “CONH—CH,~CO—N X -
_ (X)
or a salt thereof
Process (D) '
elimination reaction )
of the amino-protecting
roup - '
¢ - . .g P o RS : -
|~ . L N - :
B (T et ey o - ‘
RTHN. . CONH™CH;~CO—N K HpN" “CONH—CH;—CO—N X
(X) - . ' (III)
or a salt thereof ' . ~or a salt thereof {

10



reactive derlvatlve at the amno group, or a salt thereof. 15 Suitable
reactive derivative of the compound (I11) includes Schiff I's base2gpe
imno or its tautoneric enamne type isoner forned by the reaction of the
- conpound” (WAP%#¥H a carbonyl  conpound such as al dehyde, REVER1M67t he
like; a silyl derivative formed by the reaction of the compound (I11) with
a silyl 20p qg)such as N, Obis(trinethylsilyl)acetamde, N
'trlnethylsgﬁggggﬁtan1de or the like; a derivative formed by t he reactlon
of the conpound (I'l11) with phosphorus trichloride
2005 WO 02/ 055541 PCT/JP01/ 11067 Suitabl e reacti
conpound (I'l') includes an acid halide, an acid aphwifide and an acti vated
ester. The suitabl gre l e may be an acid c gnacid azide; a m xed
acid anhydride with anéggyd such dE substltutg%gghdgﬁ ricacid 5 (B g.,

di al kyl phosphoric acid, phenyl phosphoric acid, diphenyl phosphoric acid,

di benzyl phosphoric ac(IE)halogenated phosphorlc acid, etc.),

di al kyl phosphorous acid, sulfurous acid, thlosdﬁgurlc -acid,

al kanesul f onicadite Feagﬁ%van@ehaHQSIﬂé<3n|coraxhsixeathamesddﬂm@mt¢VGC|d

etc.), sulfurdtcthei garkesyiseatboni ¢ 10 actd, thedl iaphiaei ereai,boxylic acid
(e.g., pivali® &Paltpemzessi c " acid, i sopem awditctherebt ‘

2-ethyl butyricacid, trichloroacetic acid, etc.); aromatic carboxyllc aC|d
(e.qg., benzoi ¢_acid, etc. ); a synnetr1ca| aci d anhydride: an activated

am de with inmdazole, 4-substituted imdazole, dlnethylpyrazole triazole
or tetrazole;. 15 an activated ester (e.g., cyanonethyl ester;

met hoxymet hyl ester, . di methylim nomet hyl [(C}B)O CH] ester, vL | ester,
propargyl ester, p-nitrophenyl ester, 2,4-dinitropheny] ester

trichl orophenyl ester, pentachl orophenyl ester, nesylph%n§¢N%st@©0R

phenyl azophenyl ester, phenyl- thioester, p- nltrophenyl thloeester 20
p-cresyl'thioester, car boxynet hyl thi oester, pyranyl.ester, Xﬁ Pldyl ester,
pi peri.dyl ester, 8-quinolyl thioester, -etc. ) or. ancﬁste@amtt&héﬁéof
N—hydroxypggggggngn(e g., NN dlnethylhydroxylanlne -

1- hydroxy=2-ttrHy==pyri done. N hydroxysucciriim de, N-hydroxybenzotrlazole
N- hydr oxypht hal i ni de, 25 -hydroﬁ%lﬂleﬁFb?% 4¢¢Q5§ﬁfotr|azole .C.). These

xyPhosgene. 14 1 July
dgrivative of the

reactive derivatives cdh 0 tlon i 6e°§%?%%¥éﬁ“FF8F+?%en1a ing to the
. (N .
- RI~CoNn" ~coor® . —> RI—CONH" ~COOH
(xrny - N o (RIII)
or a salt thereof : or a salt thereof

11



ki nd of the conpound (Il) to be used. The.reaction is usually carried out
in a-conventional solvent such as water, acetone, di oxane, acetbhiyj200ke,-

chl or of or 39 nethylene chl ori de, ethylene chl oride, tetrahydrofuran,
- ethyl acet: Q2P di et hyl f or mami de; pyridine or any ot her PEEGEM/ 067
sol vents which do not adversely affect the reaction, or the mxture ,
t her eof . W@%@egge(épnpound (I'l) is used in free aC|d formor its 35 salt .
formin theTeactton, the reaction is preferably carried out~in the '
presence of a conventjegal condensing agent such ‘as N, N -

di cycl ohexyl car bodi i pgc N-cycl ohexyl - nDrphollnoethyI -car bodi i m de;
N-cycl ohexyl -N - (4-d %’_ylanlnocyclohexyl) 151 July 2005 WO 02/055541
PCT/ JP01/ 11064 car iimde; NN - dllsopro X+C % gﬁde N-ethyl -N - (3
di met hyl ani ndbr SYI) c&998di i mi de; N, N- car bot¥ netﬁvrrﬁ?ﬁazole)

pent anmet hyl eneket ene- N—cyclohexyllnne dlphenylketene N cycl ohexyl i m ne;;
et hoxyacetyl ene; 1-al koxy-1. 5 chl oroethyl ene; trial kyl phosphlte i sopropyl
pol yphosphat e; phosphoris oxychlorlde ( phos pharmny chlorlde) phosphor us

.trlchlorlde ogylchlorlde l§y chloride;: tri QX hosphi ne;

2- et hyl - 7- hg@ %@ S/ QS%%JT% Bt RT its! react ve erivative . .
ethyl - 5- (m Sy dllumhydro%ﬁ&gLe FEX R ar salt: 10

1-(p- chlorogenzenesu onYToxy) 6- chloro<?1+benzotr 3707 e; so-. call ed :
Vi | snei err eagent prepared by the reaction of N, N- dlnethylfornanlde W th

thionyl chloride, ;phosgene, "phosphorus- oxychloride, et or the like.
The reaction may also be carried out in the presence of 115 organic or
i norgani c base such as an al kali netal bicarbonate, mer)

al kyl ami ne, pyridine, N (lower)alkyl norphol ne, Ny N- d|

al kyl benzyl anmine; or the like. The reaction tenﬁer&?ﬁﬁe|QQNH0FHsz??%aI
and the reaction is usually carried out under cooling to heating. 20
Process-(2) The-conpound(l)-or a salt thereof can.be prepared by - reacting
t he conmpound (IV) or its reactive-derivative at the carb@exy group, or a
salt thereqf W th the compound (V) or.a:salt thergof. __ & thereof .

- . Process (H)

: elimination reaction : )
= of the carboay—protectlng TR

. ] )
o J ‘group : Lz
_ N ' A _
R*-CONH” “CONH—CH,COOR’ — R'—CONH" “CONH—CH,—COOH
(X¥7) | - | (TV)

or a salt thereof : ' oxr a salt thereof

12



25 This reaction can be carri‘ed out in a similar manner to the reaction in
the aforenentioned Process (1), and therefore the . reagents tbJBe2@¥§ed o
and reacti o @agifzi-ons (e.g., 'solvent, reacti-on tenperatugﬁ‘f ?'} can be
“referred to those of-Process (1) 30 .Process (A) The conpo EJ?‘QHI “or a

salt thereof can be prepared by. reacti-ng the conpound (VI) or its - o
reactive derivative at the carboxy group, or a salt thereof with the _
conmpound (), QL2 It 35 thereof. This reaction can be carried out in a

si m-l ar ma'nner—tv—@ie reaction in the aforenentioned Process (1), and. -
therefore the reagents 10 be used and reaction conditions (e.g., solvent,
16 1 July 2005 WD 02/ 065531 PCT/JPOL/.11067 reaction tenperature, etc.)
can be referred to thof ef Process Process (B) The compound (VII1) or a
salt thereof can be pr 'pgred by 5 subjecting the conpound (VIIl) or.a salt
thereof to elimn RATHSN QogHcti ot of the afeo=Brot®&H i ng group—Suisgable
nmet hod of this_eIininatLon_reaction i ncl udes " conventional one such as
hydrol ysis, reduction and the like. ~ (i) For hydrolysis: 10 The hydrol ysis. .
is preferably carried gy in-the presence of (grhpse or an acid including
Lewi s acid. Suitable base i-ncludes an inorganic base and an organic base.
such as-an alf&litsheracties glerdudiive pot assi ihg wi=ct) ve aderidtadtaine earth -
metal (e.g., NadissiGFEPosdlTiawy, etc. ), thet W% hdmoxgdesmr carbonate: or
hydr ogencar botat® $Hér EBerecf ri al kyl ani ne- f&. 3. salir icherdyf ani ne; A
triethylamne, etc.), picoline, 1,5-diazabicyclo[4.3.0]non-5-ene, or.the

li ke. Suitable acid-includes an organic acid(e.gryformc acid,- acetic
aci d, propionic acid, trichioroacetic acid, 20.47rifluoroacetic acid, etc.),
and an, .inorganic acid.(e.g., hydrochloric ac{dxhydrobronc acid,

sul furic acid, hydrogen chloride, hydrogen ide. etc.). Fhe elimnation
using Lewi s acid such as trihal oacetic ag?d dﬁ% cgé QOOR _ -

(XVI )

or a salt thereof-

Process ({(J)

" elimination reaction

N . of the amino-protecting Xy
. . group : . - 1 o :

. (XVI) . S _ o (XVII)
5 . or a salt thereof _ . or a salt thereof

13



(e.g., trichloroacetic acid, trifluoroacetic acid, etc.), or the 25 |ike
is preferably carried out in the presence of a cation trapping agamoote. g.
~ani sol e, ﬂe & _etc.). This reaction is wusually carried out wthout .
~solvent. T ép #5834 on may be carried’ out in a conventional $SNEAYII8ch as

wat er, al cohol (e.g.,-nethanol, ethanol, isopropyl 30 al cohol, etc.),

t et rahydr of Ly s‘¥ xane, tquene nethylene chl ori de, ethylene
_ . éﬁé g@ m

di chl ori de; N, N-di met hyl f or mani de, N, N-di net hyl acet ani de or
any ot her organic solvents which do not adversgly affect the reaction, or

a nmixture thereof. The reaction tenperature i% n¢t critical and the -
reaction 35 is usually carried out under co N t'o warm ng. (ii) -For
reduction: Reduction is carried out in a coplientional manner, including
chemical reduction aﬁ%‘@ﬁ?%lytlc*reductléhN 1 EONHTHE 2GR B2/ 855541

PCT/ JP01111067 SU|tabIe reduci ng reagent to be, used in chemcal reduction
are hydrides (e.g. gfggen i odi de, ‘hydrogen sul fide, [ithium alumnum
hydri de, sodlun1borohy ride sodlun1cyanoborohydﬁ¥%&l) etc.), or a-

conbi nati on ofpo@nBisakebet Ove ldd¥ivat D6e |ron r L& } .91 énag%lllglconpound

(e. g., chronuuﬂnmhl@&kdexthﬁﬂgmun1acetatei gfc ail Fgantrc acid or
i nor gani caci d {e.sgsalkotherecaci d, . acetic qgl d, RLPRE e%fg&

trifluoroacetic acid, p- toluenesulfonlc acid, hydrochloric:

aci d, : hydrobronmic acid, ~etc.). .Suitable catal ysts to be used in catalytic
reductlon are 10 conventional ones such as platipum catal ysts (e.g.,
platinum plate, spongy platinum platlnun1b|ack“p§3IIO|dal pl ati num .

pl ati num oxi de, platinumw re, etc.) palladlun1éq§ lysts (e.g., spongy
pal | adi um pal | adi um bl ack,: palladlun1OX|de p adi um on carbon, i
pal | adi um hydr oxi de on car bon; coII0|daJRpéFPHH|uﬁ?NﬁfF%EHQQQ& um on barium®
sul fate, palladiumon bariumcarbonate, etc-), nickel catalysts'(e.g.
reduced nickel, nickel oxide, Raney. nickel, etc.), cobalt catalysts
(e.g.., reduced cobalt, Raney cobalt,” etc. ) |roﬁXEhtaIysts (e.qg.,
reduced iron, Raney iron,.. Ulman iron, ete ), sand deebicke. 20 The
reduction-is usually carried out in -a conventional solvent such as. wat er ,
-al cohol y@egeln ﬁgtﬁﬁngpd X aaufaggich, as defined above,

- R* and R® are each amino-protecting group,; and
5 R°and R’ are each‘ca;boxy%protegting;group,

The processes for preparlng the ‘object campound are
-explained in detall in the follow1ng.

10 Process (1}
The compound {I)- or a salt thereof can be prepared by {_i

reacting the compeund‘(II) or its reactive derivative at the
carboxy group, or a salt thereof with the compound (III) or its
reactive derivative at the amino group, or a salt thereof. |
15 Suitable reactive derivaﬁive of the compeund (I1I) includes

Schiff’'s base type imino or its tautomeric enamine type isomer
formed by the reaction of tbe compound (I1I) with a carbonyl
compound such as aldehyde, ketone or the,like} a silyl derivative
formed by the reaction of the compound (IIT) with e silyl '

- 20 compound such as N,O—bis(trimethylsilyl)acetamide, N—

' trimethylsilylacetamide or the like; a derivative formed by the
reaction of the compound (III) with phosphorus trichloride or
phosgene.

14



i sopropyl al cohol, etc.), tetrahydrofuran,:.dioxane, toluene, .nethylene:
chl oride, ethylene dichloride, chloroform N, N dinethylformamidkly2005

N, N- di- net hx,#?ggésgnlﬁde or-any ot her organic 25 solvents which do not _
" adversely a The reaction, or a mxture thereof. Addit P&TAPPY1106T case

"that -.the above-nentioned acids to be usedin chem' cal reductron are in a

liquid state,’ t*’!ﬁﬁtﬁﬁmeairéé’c@fvé'stféh%tiv%%?r’ d@c‘?% fad & |§> fnclr{%qf iy

terrperature of thhs reduction Is not critic nis

carried out® HHiE g @G @rnﬁgfdﬂ@?o@&s%( ertiNetednpsted. (X)ler a
sal t there@hmﬂebexaaﬁﬂ@&@qz e aheaeaan@maﬁdécmﬁuaél&' Xbiafdf wixed
reactive d‘?ﬁ c%/ g}f ‘i 5 car hoxy 8%oup a salt thereo

conpound (Y17 )“%V <€ @ﬂ Feiderp t?ﬁ/eq”QSttlﬁétgﬁr EBOQP]@@{)IC @rCld salt
t her eob. Tte.g.;edtallionptanspherdar sced, oprﬁenylpalo%pﬁbka]g: aamaer tg the | a
reaction i Pr ere he 18 1. Ju y
2005 . WO 0@?&%&%@%}&&% 795p 6@%@%’5"5&%@8& | iR erRatsH -
condi t i onghasphorie dicisht eta. éacﬂnahkquntpmmburbas at:ﬂ:d) -sanfienieheiaed to
t hose of - o] n 11), or _a.salt thereof

R106888 kil acid, 05838nL B Bodhie SATUNG. (bl Qedil

can be prepared by ~subjeéting the conmpoun
el i ni nat i &% eaesUdEorRE anido- fpt@{)ectauﬂéugr-ou@ca.dhl alkpmaxbonlcan be

carri @l oratc:Ltin Al phEtier cBEBBﬁf{li@ hbgs (@@Ct'%ﬂvéﬂléh&g& r beped
Process (B). .and theref ore the 10 reagents t0 be used ‘reaction

condi t i on& t8” gtSOREREGBAIC apidcet PR BRI YAL Gr acidy ctyickiousacesterred to
t hose of ﬁr:@desstc (B) aPomaesa ¢Rbdhe icomeatnde (K ) pdisdic SREY, t bergof -can

be prepared a 0.t he-conpound L eactr ve derr vat'i've at -

the car b%xy%ﬁ?%%%,caﬁ %&ga‘?‘?ﬁ%’%Jrcg%f taf(f%:t%%g%%r%’cﬁ[iﬁi Bhh imddazele, -

reactive dcPigititpgedt inhdaani@o dimerithylpgrazosa) ttﬁiﬂcﬂ&f or thtsafsmelion

can bmcaraﬁls&ﬁrattanéét & &actian. in 1

af or ement i.oned Process i ?1% th re°8‘§e§hﬁ’g ei{) reag(é%rrrlroggyni g_ﬁg% eI and

reacti on CUREHYIdAInpRe Yi &()(FI‘%eénN* =CH-] -ester, "vinyl ester, pr0pargyl
ester, p—nltrophenyl ester, 2,4-dinitrophenyl ester, . : -

- trichlorophenyl ester, pentachlorophenyl ester, mesylphenyl ester,
phenylazophenyl ester, phenyl thicester, p-nitrophenyl th:r.oester,
20 p-cresyl thiocester, carboxymethyl thioester, pyranyl ester, .
pyridyl ester, piperidyl ester, B—qulnolyl thloester, etc. ), 5;:
an -ester with an N-hydroxy compound {e.g., N,N-
dl_methylhydroxylamlne, 1-hydroxy-2~{1H)-pyridone, N- : :
hydroxysuccinimide, N-hydroxybenzotriazole, N-hydroxyphthalimide,
.2_5-, 'l—hydroxy-G—chloro- 1H-benzotriazole, etc.). These reactive
derivatives can optionally be selected ‘from them according to the
kind of the compound (II} to be tised. '
The reaction is usually carried out in 'a- conventional |
B solvent such as water, acetone,"_dioxa.né, acetonitrile, chloroform,
.30 methylene chloride, ethylene chloride, tetrahydrofuran, ethyl '
acetate, N, N-dimethylformamide, pyridine or any other organic
solvents which do not adversely affect the reactlon, or the
mixture thereof. ' o
When the compound (II) is used in free acid form or its
35 salt form in theé reaction, the reaction is preferably carried out
- in the presence of a conventional condénsing agent such as N,N'—
dicyclohexylcarbodiimide; N-cyclohexyl-N' —morpholincethyl-
carbodiimide; N-cyclohexyl-N'-{ 4-diethylaminocyclohexyl) -

15



- the carboxy-

reaction tenperature, etc.) can be referred to those of Process (1)'. .
Process (F) The conpound (XII1) or a salt thereof can be preparemympos 25
subj ectin the coni)ound (XI'l') or a salt thereof to elimnation reaction of
ing.group:. This reaction can. be. carriedPETAPYIII667
simlar rranner to the reaction in the aforerrentioned Process (B), and

therefore i 10 Qn €. G . S0l vent,
CE%Odiﬁ&&%‘ & Nt d@?&éﬁﬂolg% erre td% tﬁose lé’ &

30 reaction terrperature etc rocess (B)..

Process (@& a@bO@lgmqle;t ﬁ‘bﬂ%@arban%ebpﬁeb%rr ed by
react i ng h@ﬁhﬁpﬁﬂ%%l@fl | bbnesmd b5y 1 8RO IR LY@ bHEP ke, 35 car boxy

group, or . a salt_thereof wth the conpound V) or its freactive derivative

at the. an%raha?wfﬁ “§~§ap%-0¥w3emmq‘me§ acrbHlensy b%‘ft:]d‘frorﬁYe'd —out in
a si m§ arcm@ﬁ@étrl}ﬂiéﬂlﬁ Atk Dok §§ 3 ar a%yge 6@5 and .

th f the .19 | 005 02 5551 0 t to b

et ana PASKRRORis Sy GRLde o (B cifvg&é# PR rﬁ%??S Setﬁ be

can be reteickbotiald hdﬁﬁoﬁj{lﬁtl@b@side;( Ixaliplochisridf; 5 The conpound (IV)
\ t th

O & Rl o an AR ARL PALGL DY SRSEbLAg LAS FOTPI LV of @

| Thi s rea@:ﬂil}ﬁlri'aﬁm—tﬁell(mphﬁ@ﬂlbl&oxarzqitmmihlyaln:omdaelntmamdfﬁeacwleacsamh,| n

Lhe ot erens L aeRRGEs sk Blon M phAY e 068 L HA-pd0: GEAENS  Gohe used

and reaction conditions : reaction te “ef’c.) can be
referred ‘f%ljt%?étl@@epﬁé"cé%geq%wmb@ﬂ Fh‘?héeé‘é‘?ﬁgﬁumf O ‘or . asal t .

t hereof c@imdithyArfRR#=eE dBYwi P tHERGEIHINGHI B 168MPENSSYdAX) pHsphbsukeact i ve.
a salt thereof w.th t he corrpound (XI'V) -

derivativeat .t.he . carbox
or its - rENTHPEFLEE &%FWGO%SB{%&% ‘no group, or asalt thereof. This
reaction can; belwarrdaationt mhp @l so Hd afarmEmRGEbULOihhEhe presence of an

5. organic or inorganic base such as an alkali metal bicarbonate,
i trl(lower) alkylamine, pyridine, N-{lower) alky]morphol:l.ne, N,N—-
di {lower) alkylbenzylamlne, -or- the like. . Co el
. The reaction temperature is not critical, and.the reactlon
1o ds usually. carried out - under coollng to heatlng ’
.20 Process: (2) . o . L
‘The- compound (I)-or-a salt thereof can be. prepared by

reactlng the compound (IV} or its- reactlve derivative .at the
carboxy group, -or a salt thereof with the compound: (V) or.a: salt
. thereof. . o . : = -
25 . This reaction can be carried out in a similar manner to the
.. reaction in the aforementioned Process (1), and therefore the . Ly

reagents to be used and reaction conditions {e.q., solvent, -

reaction temperature,' etc. } can be referred to those of- Process

LA

30 :
. Process (A):

The compound (VII) or a salt thereof can be prepared by .
reacting the compound (VI) or its reactive derlvat:n.ve at the
carboxy group, or a salt thereof with the compound (V) or a salt

35 .thereof. '
| This reaction can be carried out in a similar manner to the
reaction in the aforementioned Process (1), and therefore the

reagents to be used and reaction conditions (e.g., solvent;

16



reaction in the aforenentioned Process (1), and therefore the 20 rea ents
to be-used and reaction conditions:.(e.g., solvent, reaction th ure
~etc.) can lyeoopéwsyed.to those of Process (1). Process (J) %t}eﬂ,g E,’u

(XVI1) or a salt thereof can be prepared by 25 subjecti ng t ’2{@ nd
(XVl) or a saltthereof to elinmnation reaction of the am no- protecting
gr oup. - Thixeaddon tempanaberearetied oth be feféiid@rtdanBeE bo PR ess

reaction imythe aforenentioned Process (B), and therefore the Teagents to
be used a eaction COI’IdItIOJ’lS (e.g., soI vent, 30 reaction tenperature,

etc.) can H@©gespedBad t6 those of Process "«(B). Process (K) The ‘conpound

(XV) or a salt tihes epfp B%dbw%@p% L4 t.%ééltrﬁﬁg}e@ﬁ %al}g e %ﬁ?ﬂ% l%tﬁrthe

its re ctls*%iderlvatlve at the r boxy  gr oup
conpoufld . (SEFIEFteRYi FRe eempaungk (&'élll)verlafeselt tﬂineaxmmfnbogebmm,nacmon sal t

t her eof . - Tiagti6ACHF Othe agin it -G08 fc?hp'?‘ simlar-manner to the
ntioned Processﬂiﬁ and therefore the 20 1 July

reaction in the af%ﬁgie
2005 WD 02/ 055541 BEFF yAeirad 7 thisageiinebion Trastisndineheddsn

condi t i onsofwegtiosal veid ; sudieast hoardByaes At Rictebe- dndaphde igferred to
t hose of. Ry Suitable salts of the starting corrpounds and their

reactive rlvatl\%es i PHocesses (1) and (2) and Processes (A) to (K can
be reﬁ@rred to The bresohgsixeplpirkifedalbby tder vopotndn( the fhesceREpeynds

obt ai ned Bypkbe Gbowe araﬁ%%maanpel@@ Ufgy, and. purified by a

conventional nethod such ul'ver 1"on, recrystalllzatloh col um
chr omat ogr aphy, Skepriate frasa |Jéwludesmre inotganica bE!ISS aodben netgeskithat t he

conpound bh%e%\ibﬂ%%&h%&ka@.@.”ﬁ@ﬁ@sfe y |5ra,gl ‘ﬁe??%la |sorre}'(szjmdue

st er eoi sonﬁc%fz)&such g i.somer . s g
to asyme fH - Gnd IERﬁ?@ISéUB’on&F Fiumn ety I):othguch | somers
and nd&t uhg@fox:tdmercenfcaamnaltecbudgﬁbr&gbhbarbbﬁaﬁéoﬂ@eﬁof hi's"invention. -
The obj ec{:rfﬁm%%e( l(le %nd QQJ?'IEG %En&%%l,l ¥4 thﬁia:nlne, etc.); o
picoline, 1,5~diazabicyclo[4. 3. Olnon—5-ene, or.the llke.
Suitable acid includes an organlc acid’ (e. Gy formJ.c ac:Ld,.
acetic acid, propionic acid, trichloroacetic acid, s
20 ‘trifluorcacetic acid, etc.), and an 1norga.t11c acid (e q.,
hydrochloric acid, hydrobromic acid, sulfuric acid, hydrogen
chloride, hydrogen bromide, etc.). T
-The elimination using Lewis acid such as trihaloacetic acid
(e.g., trichloroacetic acid, trifluoroacetic acid, ete.), or the
25 ~ like is preferably carried out in the presence of a cation |
- trapping agent (e.q., anisole, phenol, etc.). This reaction is
usually carried out without solvent.. ‘ '
The reaction may be carried out in a conventlonal solvent.
such as water, alcohol (e.g., methanol, ethanol, isopropyl
30 alcohol etc.), tetrahydrofuran, dioxane, toluene, methylene
chloride, ethylene -dichloride, chloroform, N, N-dimethylformamide,
N,N~dimethylacetamide or any other organic solvents which do not
adversely affect the reaction, or a mixture thereof. '
The reaction temperature is not critical and the reaction
35 is usually carried out under cooling to warming.
(ii) For reduction:
Reductlon is carried out in a conventional manner,
including chemical reduction and catalytic reduction.
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salts thereof include solvates [e.g., enclosure conpounds (e.g., hydrate,
etc.)] 20 The object conpounds (I) -and pharmaceutically accept-phiye2cosal ts
t hereof p _a_strong inhibitory activity on- the production of nitric

- oxi de (NI 9@? 3¥di ngly, the object conpounds (1) and phar R&GERPVEWST y
acceptabl e salts thereof are expected to possess a nitric oxide 25

synthase (NOS) - Sﬂ@t%ﬁ?r%dgl(&%bﬁ %a@én@ é)r LéCIJ.I‘loI:.Ih LD tory, - ].|O§1

~activity. ‘Accordin onpoun and naceu Ica

acceptablérsémY@¢% é@fQarehY@%ﬁQﬂnflﬂdqd@ev@NﬁrggeanﬁibﬁHkLIéathanm of -

NO- edi at gth:fH 588 RehUSBH; BE I iratory -
ag e IIBI?HIQ: S%d rrek%IA- S). Xcﬁigsfhma B

di seases- SUChI resplratong tress Synd
car di ovasetf cﬁ%é‘a§é’§ﬂ°s%%l%is o cfaﬁllﬁt@}as(@ul%v ’F@ehemr&: hEoSar eitei ¥,

hear t 5f ai buinet4WPQ eoRbOHnd and. At h%}&%ﬁh@fnoehiorfawoqu&u% %%%%%té“‘?h as
di abet es %@Eg nsul i n-de end t di.abetes neIILtus etc.), I'i cati ons -
S

of 35 dia Ialnt QEIRtg. e titOTIEBAFopSERY (S abe xé“lcr éFilﬁopat hy,”
di abeti c aeiriopatdiyl, ptﬁpior&ttd eld,; Hrdfahotbseasbs- acSiléP h é.-as
sea guch as

I I t t
Ot o SRR RS0, YR B3RO SR Pl §5541
PCT/ JP01/ 11067 Syitaple ahtelmt&vetco:dte hisssd dhv mai:alybia: tr@dutﬁ:tmxy ,are :
panchgat I@omf&ﬁt%iei SHED %fcl’p%%c 293 hhﬁ{ cgfgg%sfs S%ase 1%‘&EE

hepatitis’ l'1ver cirr | Seases suc
synoviti & at'@rft IFPORRE | Pt ideant mafﬁl@mobﬂeebermlls)ldah @llmtunemdl seases

such 5 apriauit okdqal thNtintm SHHSMheck fPUﬁaﬂé’&ﬁﬁd%%i 5800 oMyl L pl e

scl erosi s; dernalﬁg éeases uch as dermatitis and eczena: cancer such: as ..
sol i d t urbPE9h Bt pdiys Rallagivey Pdacky Patladkium OXigsr aRrALreRumsPck
(e.qg.,.septibonshpakladiwn hydasideepal aarnaupeebmtdem alngbamrpt.ory

0 Th t I d t ||
[eoPRISS PRI op A0cID% SEE, comiounda, (L), snd.pammcelt  cally,
of NO madickeddcahalysius @aseaseedunedudlegebenum&blnexmdus Baﬁépn1
01 7 oases nidxB1a5 685 | SRS RarbehBRLovas gﬂg' oAl AP 2880 R, Iranef ' 21 2!

i nfarction cerebraI |s em a, cerebral
‘ coba t, etc.), iron catalysts (e.qg., reduced 1ron, Raney 1ron,"

Ullman iron, etec.), and the like. - ‘

20 The reduction is usually_carried.out—inre.eonveﬁtional
‘solvent such as water, alcohol (efg.,.methenbl,-ethanbl,r
lisoprOpylralcohol,.etc.), tetrahydrgfuranp.dioxane; toluene;-

- methylene chloride, ethyléne“dichloride,'chlqroform, N, N--
. dimethylformamide,‘N‘N;dimethylacetamide or-any other organic
25 solvents which do not adversely affect the reactlon, or a. mlxtﬁre :
- thereof. _ N _ o : . . , "
Additionally, in case that  the above—mentloned acids to be “
used in chemical reduction are.in a liquid state, they can also
be used as a solvent. _ N )

30 . The reaction temperature of this reduction is not critical '

“and the reaction is usually carried out under coollng to warmlng

Process (C) '

The compeund (X) - or a salt thereof cen be prepared by
- reacting the compound (IX) or its reactive derivatiﬁe at the
35 carboxy group, or a salt thereof with the compound (VIII)'or'its.‘
reactive derivative at the amino group, or a saltethereof,
This reaction can be carried out in a similar manner to the
reaction in.the aforementioned Process (1), and therefore the
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15:- ‘etc.); mgraine, Alzheinmer's disease; peripheral nervous system

di seases -such as>.neuritis,-pain (e.g, postherpetic neuralgia,1Juiefdogx
synpat het i SU phy (RSD), causal gi a,-deafferentation syndrome, -
- neur opat hi @’Op@ tc.), all ody’ni a, hyperal gesia, neurol og?t l‘méﬂ%%‘?ders
and neur opr ot ectl on; Parkinson's disease; 20 and anyotrophic | ateral

scleroti S_rea?éiﬂéiel tional h)éedtéb?d%a%‘\ttloﬁoggﬂ&ﬂgfoﬁé )(éi@d pFéi{??/}‘s??u“ cal |y

acceptable salts thereof are useful for treatnment of séxla ‘unction :
such as rra%f%a%@%FeaV@Faﬁéﬁorﬁ%m f@PnBeereteryed @y dhoret PErRIogRgst emal e
sexual . dygfunction including orgasm c 25 dysfunction related to clitoral
di sturbancg Furtﬁgr, t he obj ect conpounds (1) and phar naceuti cal | y
accept abl eof are useful forprevention and/or treatnent of
NO- mediflat ed opht Tiaé mampdiuneag83) i o laidialy th@ﬂhuﬂcé&ﬂeadjip%%@aeﬁdwh as
conj uncti v, a npup t| s rna con u.nctl vitis,
ker at oconj %}Er'# FT‘ ?}ggﬂslfac%::gﬁé&%ﬁdr a‘%q %%j Jﬁnc% VI o e

conj unct i vlrQa%th@t of) thavaaino-dimdasésngughoas. uvel t| s (e.g., Behcet

di sease, Harada gfifeasser; 5YTPAL el (., 90ANBLET 2 -2l fados) Ett'h%Ch

iritis, etc.);  scleral diseases such as scleritis; corneal seases S
as 35 cor feRACHEBY d8cthar plensisntipaed: Process offlealanddsharetore ddle

opaci 1y, cesRRAltsd¥st hepPhyed kzﬁ{cﬁtz@selﬁwénae&l&%mﬁar@ Yli Coo Rt itis;
retinal, vitr ous (Eil seases such _as diabetic reti nopath retinal arter

occl usi on;’ Ef‘a& A Srsishh - ) 252 By FRIresd o ?%?%@E%E‘LS_
PCT/ JPO1/ 10&)67 cent ral serous chorioretinopathy, central henorrhagic
chori oretl:|ljyctes~‘$3 cul ar degeneration (e.g., age-related macul ar

degener ah—mﬁ—et—é.—g?, retinal detachnent, retinal pignentary- degener ati on
macul ar ‘neovasc g iczappond REEL o holseltSthemoﬂ araat beeprepared by

vi tregset iRathy. tNbis T8 NBRCRRY MALiSONS eBPASELYe il seases

such as cataract (e.g., senile cataract, Ttraunatic catarac beti c
cataract, SROFRY FEPEPARE rRlf; thereet gl (e - sompeindr (XIoper- akgl e

gl aucons, rpkEictavE . asgl et BOSH €hel AWCIByrdiy, TR LeBsi Nt akEona and
neovascul ar 10 auconma;, ocul ar g%perten3|on Vi sion dliorders such as

ambl yopi a,  col df0i SFORCHYF & SRdSAFGREIbPhdiieSs Sipd F‘Ec‘f“?‘%’é‘a"ertPoFEesuch
as asti gnatﬂas:rtmchypxmr‘dm & foxpophbianed pResdnsepi(d) ; aadd| dGestafdre the

20 reagents to be used and reaction conditions (e.g.; solvent,

. reaction temperature, etc.) can be referred to those of Process
{1).

Process (F)

The compound (XIII) or a salt thereof can be prepared by

- 25 . subjectlng the compound (XII} or a salt thereof to ellmlnatlon

' 'reactlon of the carboxy-protecting group.- )
This reaction can be. carried out in a similar manner to the

reaction in the aforementioned—Process (B}, and therefore the .

reagents to be used and reaction conditions (e.g., solvent,

30'ﬂ reaction temperature, etc.) can be referred to those of Process
{B) . | |
‘Process (G)

The compound (XV) or a salt thereof can be prepared by
reactlng the’ compound (XIII) or its reactive derivative at the
36 = carboxy group, or a salt thereof with the compound (XIV) or its
reactive derivative at the amino group, or a salt thereof.
- This reaction can be carried out in a similar manner to 'the
reaction in the aforementioned Process (1), and therefore the
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appar at us di seasessuch as dry eye syndrones, lacrimal duct obstruction and
dacryocystitis. 15 In order . to illustrate the useful ness of the pjxos.
conmpound ( t he pharmacol ogi cal test result. of the conpound (lI) is.shown °

~in the fol I‘)&/\? 355480 Test Conpound: Conpound (a): - PCT/JP01/11067

5- Chl or o- N-[(IS) -2- 0X0- 2- ({2-ox0-2-{4-(1, 3-thi azol -
2-yl 1- I I 2- l.met h I th | 1-1 .-
be%zgi‘(m anrgég i{)o;(%ﬂ d}gﬁ‘d %%‘%t i R Idg%lggs Xe )e Y leentr

npound
(2E) - 3- (4- @@@EWWPPMMCES) eRe ok azadr QJ@Za:mfer%edZBo those ‘0f Process

[ 4- (2- pyrazipyl oxy) -1 -piperidinyl]ethyl}am no)-l-(2-

pyri dyl net )ethyl]acrylam de Conpound (c):
5- Chl oro-h@ﬂﬁﬁ_ﬂ:{)_u { 4-[ (6- met hoxy-2-

pyri-dylj oxy]-1- pl'}[@ré@ﬁffgﬂl} og}-hyl 2

pyri dyl met h iet hyl r%gigﬁaﬁizyc%%@o@rﬁrg%ﬂﬁﬁobg Br%pa(r d by
5- Chl or o- N ‘%‘E $heo compound. Xy)a.oma ﬁ;lﬂtd*yh@‘x’??fltcpuqielmaaﬁyo]xet hyl)
anmi no) -1- félacméromd)olﬂmhbyb)aebby Iprotjed@e_ﬂéog%a 7 2-car boxani-de. Conpound

(e): (2E)-3 r%phe 1S) QXO- - 0X0- 2-

(4-phenoxy- I < p| p A9 F %o‘}a¥1(5§ | AP AefhpL)eE H‘W]]‘lerSgo the
acryl am derﬁu‘qwnndn( the BfGhémem:iNgedl Brodex 0{B) [ { ZndXGckdrbré 2t Re 2-

trifly 1:pi per Y. t r|dylma

et hyl ] - I - be % % e aEB %a{rlgggaér#cg g%%%g]uegﬁ%%gg ?)29 US%EYXH%

PCT/ JP01/ FRFEFiouokponadatygye ( 22)c.3- @AnChIEorepdaengdi)t@\I—m’(ohﬁ) of-Pfdeéds

i sopr opoxygd)-.pi peridinyl)-2-oxoet hyl ] am no] - 2- oxo- 1- (2

pyri dyl met hyl et hyl)acrylam de 5 Test 1: Assay for i-nhibitory activity on
t he producti% (kitric oxide The nurine macr ophage cell [ine-RAWG4. 7

(Aneri can Type - TEel tufpoGall egttporbr- MosaItBﬁlﬂsré@ﬁ Hé:?cbé'b b;%eétly y.
RAW26 57 cel wer.e grown on F?%)npl astic cultu,re asks at ,_ pin 10

Dul begco S %’0 7Y e BB UL iléh PEVEN] SSpH et eé?}v\ﬁttlﬁeLa
gl ut am ne Qeehpxy | roup stoept amait thapdod Ofhteathd. m@m@dxwﬁt@_’r fayine

serum Th?cléa\é@i@e“@é@ \?gt{‘;eorgtclﬁhgugﬁlz% %oup, or aisalt thereof.

This reaction can be carried out: in. a s:tmllar manner to the

reaction in the aforementioned Process (1), and therefore the

20 reagents to be -used and- reaction conditions:(e.qg., solvent,’
- reaction temperature, etc.) ~can be referred to those of .Process
(1). | | |

Process (J)

The compound (XVII) or a.salt therecf can be prepared by
25 -subjecting the compound . (XVI) or a salt thereof to elimination
reaction of the amino-protecting group. - o o
This reaction can be carried out in a similar i‘nannef to the -

__reaction in the- aforementioned Process. (B) , and therefore the

reagents to be used and i‘eaction conditions ‘(e.g., solvent,
80  reaction temperature, etc.) can be referred to those of Process
Process {K)

The compound (XV) or a salt thereof can be prepared by
reacting the compound (II) or its reactive derlvatlve at the
35 = carboxy group, or a salt thereof with the coinpound (XVII) or its
- reactive derivative at the amino group, or a salt thereof.
This reaction can be carried out in a similar manner to the
‘reaction in the aforementioned Process. (1), and therefore the

20



rubber cell scraper and were centrifuged and resuspended in DMEM w t hout
phenol red. They were plated in 96-well mcrotiter plates. 15 (1l@%2vefl's
per well)- angm%g qed to adhere. over 2 hours. The test sanples were added
~and the cells ® preincubated for 1 hour. Thereafter thePeEIPE/IGTe .

activated with-both of |ipopolysaccharide (LPS) (1 )ig/m) and interferon

y (INFY) rédgeptdiith b f eagent (1%
20 sul fanlfa%g de/ 0.1% N- né%?uf%#et h%lté'égd?e'gir{nﬂn%u%l%ﬁr Ch%(ll?l dér}gl 5% .
H3PO4) ‘Wast SRfElek P HETPREA BN S 5 ai;é:ré caBubat seferradso thoperef krocdssr 10 -
m nut es. . Tie) absor bance was read at 570 nm using m croplate reader and NO
was neasuf“a"u5|ng NaNC2 as a standard. 25 Test result: Table 1F
Test conpound (10 ) I'nhibition (% (a) 100 (b) 97.6 (c) 100 - (d) 100 (e)
10?71) (f?j 100  (BuilfiblelesltR: %Prtﬁieeﬁﬂa\ttlﬁbf @@Iﬁpfﬁ.mf;n%§1gn@ggﬁ@ﬂ?d{éécﬁzt01675e Vo
conbi ne cardi a 0 t ho u
02/ 055541%‘53%(2’%&8% ’%Sé’pesrser?e ?%L arrt?f PEGCSASHal LR sKdngarc
rats wei ghﬂ rr@ffemeﬁ%ogthd?antsesvmseeaamplhﬁiede‘id)xvmthb ec@bcﬂﬁﬁd p(a])t obar bi t al
(50 ng/ kg, | e ( donar. to nt)
o R s O BNE e, PR RS, b el

heter ot Opl C car lac tr I on perinmen
ifito sin@msl @xg geé@vam:onér@nﬁm@alom@@im Ssngubvarlzyt:ime of

KS0610 Wil g al i eRera] b lanoen 0 L
EP- 018416 V\;\/g? °0.32 mg&gg Conbi neg“{’%%%%ﬁhé’t mé%ﬁgic%g’g%%@z b 1 k35 +

the conp *(1). (10 ng/kg). The grafted hearts were nonitored:- by 10 daily"'

pal pati on wher e Idougl ebebé eicﬂ:ft-id @ﬁawa&hdecf:dxﬁgﬁﬂlrﬁﬁ (tIhean&eﬁt%tdtﬂférOf E

palpable on |Ie Each drog suspended in.a sol ution_ of .
5@6nethy gpﬁgbose élﬂpgt%;émpr s ere01so er s} such as: optlca

isomer (s) and geometrlcal isomer(s) due to asymmetric carbon-
15 atom(s) and double bond(s), and all of such isomers and mlxtures
thereof are included within the scope of this 1nventlon
, ~ The object compounds (1) and pharmaceutically acceptable
_ salts thereof 1nclude solvates [e.g., enclosure compounds (e.qg.,
A hydrate,.etc ). : ;
. 20_‘ The object compounds (I} ‘and pharmaceutically acceptable
- salts thereof possess a strong 1nh1b1tory activity on: the
-productlon of nitric oxide (NO). . 4
) _ Accordlngly, the object compounds (I) and pharmaceutlcally
acceptable salts thereof are expected to possess a nitric oxide
25 synthase (N0S)-inhibitory activity or a NOS~production inhibitory
~activity. o :

' Accordlngly, the object compounds. (I) and pharmaceutlcally
acceptable salts thereof are useful for. prevention. and/or:
treatment of NO-mediated diseases in human being and animals, -

30 including respiratory diseases-such as adult respiratory disﬁress
syndrome (ARDS) and asthma; cardiovascular diseases such as’
caidiovascular ischemia, myocarditis, heart failure, hypotension
and atherosclerosis; endocrine diseases such as diabetes (e.g.,

“insulin-dependent diabetes mellitus, etc.), complioations of

35 -diabetes mellitus (e.g., diabetic nephropathy, diabetic
'retinopathy, diabetic neuropathy, etc.) and gout; renal diseases
such as glomerulonephritis and renal failure; gastrointestinal
diseases such as peptic ulcer and inflammatory bowel disease
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by daily gastric intubation in a volume of 5 m/kg of body weight .for.14
days. 15 The conbination' of the conmpound (1) and FK506 dramati caluy2005 '
pr ol onged‘,%@gz/&r_a{}t survi val’.- The: above experinmental results indicate that
“the activity. -and/or efficacy of an i nmunosuppressant in rRGTAROVEH6Hf
transpl antation can be remarkably and synergistically increased 20....by

admi ni st ergieng. ¢ OAPOEASE 1 4d JodiN +§QM0LRALL 0D, . Which, has aistrong. inhibitory
activity O(I’J ghe pr oduc%:ll"‘(()én cgtlrlril:ﬁtgf_i %Hgéillgg C%tjt%ereiﬁébt i]ga_m&eatlc

admi ni st r H-FBASSE HRUGH) T barewpathtist ) hepat it alisreesest shol ent ispaaidis
phaf maceutheaal i e BCEEPHRY & SRk t her " i.n the formaof .a.
convent i onatagh ?mace tical glrlé%g%%tsi ‘gﬁ ]?%{%3%9;63?% \?\Aﬂ?li&u % SoRrEitisnal
phar rrag;eu?lr 5SS acetiRomIterdbiri epSterprras sy ejotimune diswegmsi sushl i d
or lLi%gui-dsexhémhangidihrisis) & pbtenf O Q5 orRR E Les ext ernal
admi ni st rﬂﬁig '-‘lél,'hse har rrac_eLééLi ggiﬁg%e_ar atl'iﬁ%n r?_ay gﬂé‘gé%‘l_l?rrp%t?nded in a
solid formsuch as gramie; 05FRat isemiet Sudy a5edermapiiols ©od) or

oi ntment , eoremay; ardnry Gulchi 85 SEETH @ SturssH I tHreN me$HE BESSE O Bfe RAULSHGN

for-i.njection, i QUS.:  dri. Jdngestion, e drop, etc. If needed,
t her e may b%&f nc_: ud%%?l%git %89'51%6?%% ratd Eu?h?‘i%é'r yFiust #Ree such as
st abi | i zi FRPEFERndBEdwsyst eglorinfaAmidiamg regedhse bad®forer. any other
commagl y used - addi dhpes O oﬁﬁ%‘.@c- )V €y q&%%t pally. he ‘
adninistered in.a unji/t,' doseEo . Ok)i-l_) r%}k{gh%eao 89%%?5?3’&%#’9& ¥ 0.01
my/ kg to 5259 themposoese algy 0 gBE5 £ PIPOTRYPOLA¢1 081/ d10 trgkkyent 6D 4
times a duymddiwewver nekb@p@hﬂvééaf&%ag%dm}ﬁiﬁg c?ﬂﬁﬁﬁsr?s{}n%hfdg%ﬁgﬁed
accor‘dlrn_qiitsoeaas%%,_ body wej ght;. and conditionS of the patient or o
adni ni st ering Met ROE 2AcEDT HIRPHOSTohe CHreRERVas L idiseagephienaceut i cal -
5 conposiceirshredninifarotifiksferaitalhe seBEROENOcé b1 AeRBAFRRGEUT ical |y *
acceppablg.sal t. §§ %I +ArQvi ded. A hay naceutical conposition- -
conpri si ng. F%Og’.FL né%? e J?:lo%lpeour% (De 58353’ pREFHRRRY CREVGUS CBEPEADI e
sal t theﬁé@ﬁaﬁgsuggchlaasn%uriﬁiﬁwupainpmeegsahposﬁhﬁrpﬁta&phéuréiﬁia,'
conposi t reff1pRAL GRS SHESL£HL gy f‘tri':’?:h‘ herppesent. . .ivention. is useful as a’
medi cament .for the prevent i}%n 0 &r gat %thg%lf-lsgrie?lleadt id%ﬁfgﬁr%?ﬁ%wcn '
transpl aREAP §¥ndrome, - neuropathlc.-paln," etc.), allodynia, hyperalgesia,
'neurolpgical‘disorders and neuroprotection; Parkinson's disease;
.207 and amyotrophic lateral sclerosis.... ' R
Additionally; the ob‘j’eci_: compéunds (I) and _phannaceutically
acceptable salts thereof are useful for treatment of sexual
© dysfunction sugh-assmale sexual dysfunctioen including erectile
- dysfunction, and female sexual dysfunction including orgasmic
25  dysfunction related to clitoral disturbances. '
- Further, the object compounds (I) and pharmaceutically
~acceptable salts thereof are useful for prevention and/or
treatment of NO-mediated ophthalmic diseases, including
- conjunctive diseases such as conjunctivitis—(e.g.,.allergic
30 conjunctivitis, vernal conjunctivitis, keratoconjunctivitis sicca,
viral conjunctivitis, ‘bacterial conjunctivitis, etc.); uveal
diseases such as uveitis (e.g., Behcet disease, Harada disease,
Asympathe_tic ophthalmia, - sarcoidosis, diabetic iritis, etec.);
scleral diseases such as scleritis; corneal diseases such as
35 corneal neovasculérization;-keratitis, corneal edema, corneal
opacity, corneal dystrophy, keratoconus and neuroparalytic
keratitis; retinal, vitreous diseases such as diabetic

retinopathy, retinal artery occlusion, retinal vein occlusion,
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When the conmpound (1) is used in conbination with FK506, a ratio by weight -

of the. conpound (I) or:a pharmaceutically acceptable salt theraof2ote
FK506 i s |g, &i_tange of 0.1/1 15 1000/1, preferably-in the range of 1/1 - -

- 10.0/-1. Th (i) Perled enbodi nents of the conpound of the prRSEFR01/1§06Fent i on

represented by the general. formula.(l)are. as follows. (1) The

conmpound, o r formula: -Y-R3
wherein RSEFEBE%£é§3ﬂ§u y%ﬁg¥3¥¢§¥fﬂgéﬁﬁapky?egﬁé%' 3§¥¥ﬂﬁ¥ i€ubstituted
het er ocycl FROHIORF 184 Lopt manalhlqm dsagiwerahimd &T R B @'@@—Yelate@-mamﬁaror '

-S02-, or. aeg@{@a@gﬁutégéljy aHleEaél%h% q__re%g%ka é}L The corrpound of
(D) nentloaed above, mhereln omer &
het erocycl 18Bt|@@%@1®r25“%@%@%@@@%%@th@hoM@C@dawoheleubst|tuent(s)' -

sel ect &d fpfwﬂiﬂhiagiﬁéDV1E£EB%é%1ﬂH@aQB¥%Oﬁfﬂréﬂ 88%@5g@'é&§%n¢ﬂ%oﬂge”

and hal o(Iower roar tionally substitute
subst i t uent{ &yt élg%Pﬁdg¥§ TheUstoas E8rEaal rg- Sfrléﬂéllﬁlqaﬂaractower

al koxy, hatmgmtandch’adarddt),\l\ﬁﬁ)ﬁiek:)ib c@taﬁadﬂ“}aradf@g.%t bﬁ&%J:Xct SCERtggcqeplt abl e
ove erein i'S | ower

salt there ound of (2

al kyl : hal @{’1‘ oc\(/(\)e%%!) P%‘/ e]iéff*a&'éfyé’ éﬁ?% USOMEd ProRRFReangle-
gr oup- constsuEg Giagwwmahﬂnoqmpdatenyiqntdmauadmalanﬁyﬁedﬂi$éuaar-and :
pyri migi nyd1a183kd; h .S n S5 Su i tuted ne or
nor e subst('Jl;tauent(s)sg{ec%%%rﬁ%ﬁn’ Fggﬂ)r?c%in:l‘sﬂy% cﬂ‘:thl 1%311’13' '-

| over .al kREOThELBHM. dafeCth ane( néﬁbt)lalmes@r paényttumummysuch

one! St ngal L oter R S e Sl LR 2B 11067

| ower al koXy> ﬁgP%g%]rPes)r/?&ShéPsbl Bﬁ/e@hﬂél%sﬁ sypfranpfar heeemalc gy
accept abl @bgdih:‘tmtirm enid deéyvbbeseonpound of the fornmula (1), . Werein Xis
5 or ggpharmaceutical ly, acceptable' salt.thereof. (5) The conpound'of (4)
ment i onedc, above, whereinRZ is. substituted ‘hydroxy, -or 'a-

phar maceut i cal | yraexdst digl dldaistroher tod .ugeBuintbs oanbnelrmbjefdﬁ )

ment i oned cahig¥eng re'tBeRéhiaEnéc&[@dﬁQ:aﬁf tegéerégaﬂl'@f e coml%‘asxﬁc‘?"&)m 'S".

| ower alk&l alo(lo
shown in the fol owing.

20 Test Compound: - . :
Compound (a): 5- ~Chloro-N-[ (18)~2-oxo-2- ({2 oxo=2-{4-(1; 3-thiazol-
2-yloxy) 1—p1per1d1nyl}ethyl}amlno) -1- (2~pyr1dylmethyl)ethyl] o
benzofuran-2-carboxamide » . :
Compound (b): (2E)—3~(4-Chlorophenyl)-N—{(1S)~2—oxo~2—6{2—oxo"2~
25 [4-(2-pyrazinyloxy)~1-piperidinyl}ethyl}lamino) -1~ (2~ '
pyridylmethyl)ethyl]acrylamide | | o
Compound (c): 5- Chloro~N—[(1S) -2-[({2- {4~{(6~methoxym2—
pyridyl)oxy]l-1-piperidinyl}- 2~oxoethyl)am1no]—2 oxo—1-{2-
pyridylmethyl)ethyl]- 1~benzofuran—zfcarboxamlde
30 Compound (d): 5—Chloro—N~[{18)—2-0xo—2m({2—ox0—2 [4- (2~
pyridyloxy) -1-piperidinyl]ethyl }amino) 1-(2npyr1dylmethyl)ethyl]—
l-benzofuran-2-carboxamide
Compound (e) : (2E} =3~ (4~Chlorophenyl) -N- [ (1S) ~2-oxo—2-{ [ 2-oxo-2-
(4~phenoxy—1-p1per1d1ny1)ethyl]amlno} 1- (2—pyr1dylmethyl)ethyl}—
35 acrylamide ‘
Compound (£): 5-Chloro-N-[(1S)-2-oxo-2-{{2-oxo-2-[4- (2, 2,2-
trifluoroethoxy)~1-piperidinyl]ethyl}amino)-1- (2~pyr1dy1nethyl)
ethyl]-1-benzofuran-2-carboxamide
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10 optionally substituted heterocyclic group or optionally substituted
aryl, or a pharnmaceutically acceptable salt thereof. (7) The cbifhod
of . (6). megy dwdﬁbove, wherein=R3 is lower alkyl, halo (Iower) al k%/I ;o
~pyridyl,pyrazin thiazolyl or phenyl, each of said pyridfCTIB0HH Ty} |
thiazolyl and- phenyl is optionally 15 substituted by one or nDre

subst i t uentensehegt g § r @mLAe ( ?L@HPO oﬁ%}ﬁt&m (9k) Lover, al ky

| ower - al kox hal ogen and hal o Iomer

phar maceut F\éaP??%‘&%%rﬂt éﬁipérééﬂﬂﬂh‘e?‘e%‘?foe‘t‘(ha’)l]mn@bn%me‘f(Z&?) ment i oned

above, whepgtidfBnéihyOwehyah kitkylahade (lower) alkyl, pyridyl,. pyrazi nyl,
t hi azol yl or - phenyl, said 21 pyridyl is optionally. substltuted by a -
substituent.sel-ected. from the group consisting of | ower alkyl, |ower

al koxy,5 haTegent » d‘ﬂsdsa}h&b@ (hpyeifor} kadtivak oﬁhﬁlﬁ@%ﬁ%ad&ﬁlohyoﬁcﬁf%ﬁé’l e
sal t thereg%ld (9). The 'conpound of. the formula wherein s N
benzof uranyl~ - substituted by chlorine, or styryl substltuted by chlorine,

or a 25 phar nace’ﬂheaahltmeamembpbhgeseéll tihietee®RR2640) - Thes im0 uRpeof the

formula ( 5-ghl nzof ur.an

2- (4- chIo?%pheny d%%%%}hanbrﬁg.c¥#? %%a% ut.ésﬁ|§n2E§%§n§£H4¥ s34 Teof .

30 The foI¢%ngV€FIIEeM|oam onsFahplesia ealanee gfvaskd it Bhec, FB%I@L@ﬁe of

i 11 ustoat imgrddrePrLERat £i il

(((2S)-2- é£&§{t butoxycarb%%ﬁ?%%ﬁﬁﬂ$ &m@%&?z(n%§$¥ propanoy8§

acetate ‘3 Pegnchtlims)s zte[P(tP&WFlBu@%dy%% Bmﬁgﬂ—)lam:hmyat@d(z-

pyrldyl)pﬁﬁﬂaﬂombvaﬁbdséﬁﬁno ghey@h&@éﬂﬁaﬁﬁﬂ%yﬁiﬁﬁﬂ%ﬁlt&§¥|f§é%ks €89 7 9),

and di pheryljf%%?;s%h ?%I azi der‘é}ﬂG E‘F %ZJ 1 July 2005 WO O /055541 -
" PCT/ JPO1/1 PhRY ST éf@ﬂ%%@n a?d}ﬂieafeS&ﬁsswi% in DMEM \ !
N, N- di i sop¥itdeplt- plaehy]l.amcihed(rﬁéyGWdaté mlaiszﬁ 1£heenw?s1.urmml\@rﬂrgdat@s o
r oom- 14 enpgrpat r The resul ti m Xt ur

poureésl moﬁc&e‘]&%‘}) (r]kg{%l;y& ll? 5&1 gq%]g%%géjcggc u£ﬁ§8r86%ﬁcgqb%ﬂ%ﬁ 'gh\évaif%ﬁtr on
(700 m ). SPH®lgExvare @@@%M@h@dcewtaewwe pmtimgubasedt ade I takal. 1.3 L)

andwashed Taisgeassbyelnwi &d) MRLRE=( 4091 Phted ‘ﬁltén SR gleed agueous anmoni.um
chl oride iql ut i on (200 nl), aqueous sodium rogencar bonate solution, =

(300: n x-2Popo 5%%1?1@ e (4dFsh 1 Eﬂéﬂb)r@rdctﬂt&yréermsy driNEd YoV ES
anhydr ous wfeghesonni8-24 hours. An equal volume of Griess reagent (1%

20 sulfanilamide/0.1% N-naphthylethylenediamine dihydrochloride/2.5%
: H3PO4) was added and the cells were incubated at room temperature
+ for 10 minutes. -The absorbance was read at 570 nm u51ng

microplate reader and NO»~ was measured using NaNQ. as a standard.

25 Test result:

Table . 1 _ . B ’ f:t:

Test -compound (10 M) | Inhibition (%) | - ' -

(a) - 100 |

(b) | 97.6

(e} - - 100

(@ 100

(e) | 100

(9) | 100

Test 2: Protective effect of the compound (I) comblned with 'EK506
- on rat cardiac allograft : :
30 Method:
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| e conpound-(77.4 g) as pale

e the tit | :
300MHz, CDC13) 6 848(tslyxhs2Hz,

10 sulfate and concentrated to giv
(MtH) ' H NWR
6

brown crystals. ESI-M 414.3 H (

i1H) ,-7.82(br, 1H), 7.60 (td, J 8, 2Hz, .1H)y , 7.40-7.29-(m 5H), 7.21(d,
 J=8Hz, 1H) WG?S’“’PDﬂ(dd J=8,5Hz, 1H), 6.33(br, 1H), 5.15(s PCIHEPOL/L1062(br,
1H), 4.04(d, J=6Hz; 2H) .,. 3.36-3.18(m 2H), 1.43 (s, .9H Preparatlon 2
Benzyl - {[{2S)-2 2-pyridyl | ] am acet ate.

di hydrochlori de E%g‘?gﬁngné%l‘"ip% X %5 g‘ﬁ ?/‘%/ a8 128 and ACI rats
({(2S) - 2- (Weighbog okYe Wby )Ratzaﬂwmje aBekPhplt fay yittopadeyk)  am no)

t at 7 t ta 1 dded--d 4N |
v ogen chracoharbleal ) ng/i, L AFRLS R WBelnt R GSRICCIERISE N
m xt ure waSoRaFnke A¢h mweehbdn@:w@m soirfied tomsplhotasiofhe

tures { 0
prSci it ot & s ColLect 60 By 1] (Tarton, chea arrnsth R Caborile (700
m), and ﬁ?ﬁ“%ﬂn?‘% FHPyi wd ke —frig edespplitk505, 1Wh AMR w4800 MHz , o
EWEEEdG) GPEEﬁ%réd-Hﬂiﬁﬂ@nn&fbsu%§§§3&ﬁrt%a%kﬁlsétﬁsedghigﬁhbl ﬂg?2,§ﬁ§9(t
5. va(s, oif 33 8k Oofmintdutia®dbFe ruee B0 (0 S200uhe) - ,
3. 64( dd, Jztl@nmtqd UT) , (103mGAkald, El'héSgﬁdrthedlﬁeaﬂ%fseﬁ@tétm&’i‘lt?olgﬁﬁw

2S
i[g ()ZIOSyHiégf% p};a l%ér?%% g%gﬁgc;;%“}glt%t%egg 5¥§%Illdf"i‘%r9{n d{l]]nﬁdcﬁf‘o?%%l nnarmi ¢
acid (49. ZC%SEFWOIHI%P@ bkl arentractife) ankl eityldeBaok adythg cld=or i dg (3022 :
m d N5 d u tirre t oo
V0 0°210 iﬁs‘%‘ﬁd it b‘%%%‘%% b Spet 1R OE oy Bt SaR G
The reacti qﬁ“)gtlhrg@ ‘pdiadien ipoadrghess O%rﬁjntlﬁégreﬁlm vm:uglht '
chl ori de was: dJ£B$ia|y‘$6d LN d| chI oronet hane (900 m ). To this sol ution was

LRI c ﬁ@%e&dga%ayﬁaaﬁaffﬁ#ﬁ? ”°%a§§%§$%ﬁaaeu 116
m)’ over mqiqon@eglsthé’hgraiﬁb(ta:mmrmmﬂ allowed: .=
- The *above experimental results 1nd1cate that the actlv:l.ty
and/or efficacy of an J_nmunosuppressant in- rejectlon of -
transplantation can be remarkably and synergistically 1ncreased
+20.. . by administering compound- {I} in comblnatlon, which has a- strong-
-inhibitory activity on the production of nitric oxide. = -

-For therapeutic adrﬁinistration,' the objeot cbmpdui;d (I) of
the present invention and pharmaceutically acceptable salts
25 thereof are used in the form of a conventional pharmaceutical
preparation in admixture with a conventional pharmaceutically
acceptable carrier such as an organic 61: i—no&:ganic’: solid or
liquid excipient which is suitable for oral, parenteral or
external administration. The pharmaceutical preparation may be
30 compounded in a solid form such as granule, capsule, tablet,
dragee, suppository or oi—ritinent, or in a liquid form such as.
solution, suspension or emulsion for injection; intravenous drip,
ingestion, eye drop, etc. If needed, there -may be included in the
above preparation auxiliary substance such as stabihllzlng agent,
35 wetting or emu151fy1ng agent, buffer or any other commonly used
additives. ‘ , '
The effective ingredient may usually be adininilste'red in a
unit dose of 0.001 mg/kg to 500 mcj/kg, preferébly 0.01 mg/kg to
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to, warmto roomtenperature and stirred for 2 hours. The reaction ~m xture
was evaporat ed to dryness, and the residue was washed- successiwveipzoost h
water (500 m x 5) and tetrahydrofuran-n-hexane 10 (1:2, 500 m x 10), and

S dried in vRQBEH él ve the title conpound (115 g) as a whi PETEBIVHO6T

ESI - MS:  478. 3( M+H) H-IVlM(BOOM-lz CDC13) S 8.51(dd, J=5, 2Hz, lH) 8.27(t,

S M ag doPRl s KO it n (il 2R Hbvol Lo e
6.47(d, .J= %Pﬁeasm OIBdﬁzFF@aSQqLI)aCQDIgB@QpﬁOanGr—@PQdY Wgightoapd, - —5Hz

211), - 3, 86hdthiohslor BHE. pdtend. @@%nisé% 8 nertdy. Prepar ation 4
([(2S)-2- ([(2BE)-3-(4-Chl orophenyl) 2-propeno Gi 3-(2-20 _
pyri dyl) pr opanoyt¥s %p &eeths B’é‘f—%?ntl'dnél%l $pBnsa dPhaymaaysjica o l

{LfZS)ﬁ% { EdRi0s i1 0h- co ?151n FK506. and the compound ﬁ ‘or. a} : Lot
chl or ophe an ropanoyl |.am no}- 'acetate
(10. 8. 9) P%h%ﬁ%ﬁ’?%ﬁ%llce%ﬁ "f‘ﬁﬁel?%}zaaéﬁfdc‘fé‘g¥ IH"%’(—%&)LFSS FFREHehy dt oxi de
;oLutlon (PRafrade)itiand t$mpdﬁiﬁnﬁn3d@ﬁ@rﬁkimqemkiﬂ6rdﬁd“ﬁﬂé bgﬂpﬁﬁﬁautﬁdfor'
ours ntr in cuo, .and.the residue

was treate ?ﬁ‘ %*cﬁlggog]éf&i acc E%EBESI ﬁ%%dtheiwa ﬁ% FhHe™
resulting Mmmm@sppﬁgﬁpﬁaate ﬁas eE@mpbeidﬂmbphhmmhcautmnalwaxﬁ&&xmuﬂlof
t et r ahpdr 6§ n ive the title
compound (8 2o chess Sabdntion 3% siehu1 28 LUERAdUATIE: BllR (Soom,
DVSO- d6) %92’99%6?11 ) Lreptmmg: 98( weleFf o ap@uyan. Yrgpepkantayion. 56(d,
% :gg%adz"H\)J 754&'&1@:1 $R8HEompdling 7¢X 451__% H;lséﬁlﬁklzionéﬂg)nat?lo%pﬁﬂthJFﬁ%G?%%

: : - (m _
J=18, 6Hz, Hé%‘ﬂ%%@h %‘g(tgﬁ%ﬁ?mpﬁ?ll&d é“z?‘(lﬂ& Pharmaseutiepgly o 99(dd U
J=14, 10Hz acl:ldptabPeesaliatﬁl'mreﬁ)fBezbz?KSOs ls in the range of 0.1/ - ‘

8[2; (2)%541 C@P?&P@%Lﬁ%%aﬁ ai n%‘ang’a{% rl nYJ ﬂ88§ﬁo>lf| f;%yntz)?ogcey\gt e The

- title conpound Was pbederest feubmdigenyk «{Jf(’@@ czanmmum} of -the present

chi or 621 E?X?%?E‘?fﬁi%%ﬁ?ﬂt o) Py SEb bl SeRabhaL (57, 80 &% rollows.
he pound of the formula. (I}, wherein R. is a group ‘0f the .
_ formula —Y—R. wherein R® is lower alkyl, halo(lower)alkyl
20 . optlonally substituted. heterocycllc group: or- optlonally
substituted aryl, and. ¥ is -0-, -§- orr—SOZ ;s Or.a
pharmaceutically acceptable salt thereof.
(2) The compound of {1) mentioned-above; wherein R® is lower
alkyl; halo (lower)alkyl; heterocyclic group optibnally:; i
25 substituted by one or more substituent (s} selected from the group
con51st1ng of lower alkyl, lower alkoxy, halogen and
halo(lower)alkyl or aryl optionally substituted by one or more ;
substituent (s) selected from the group consisting of lower alkyl,
lower alkoxy, halogen and halo(lower)alkyl or a pharmaceutlcally
30 acceptable salt thereof. _ '
(3) The compound of (2) mentioned above, wherein R® is lower
- alkyl; halo(lower)alkyl; heterocyclic group selected from ﬁhe
group -.consisting of pyridyl, pyrazinyl; thiazdlyl, pyridazinyl.
, and pyrimidinyl, said heterocyclic group is optioﬁéily
35 . substituted by one or more substituent(s) selected from the group
consisting of lower alkyl, lower alkoxy, halogen and - =
halo(lower)alkyl; or phenyl optionally substituted by one or ﬁore
substituent (s) selected from the group consisting of lower alkyl,
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5 Preparation 3. . ESI Ms: 492. 3(M+rH) 1H NWR (3001,fflz, CDC13) S
8.70-8.49(m 3H), 7 71 7.62(m 2H), 7.52- 7.18(m 10—|) 5. 16('s,1 July 2005

2H), , 5. 11% ({’n_ 4.19-4.03(m 2H), 3.44(dd,'.J=15, 4Hz, . 1H), 335(dd
- J==15, 7YY Yé Preparation 6 PCT/JP01!11067

{[(2S)-2- {[(5 ChI or o- | - benzof ur an- 2- yl)carbonyl]am no) - 3-

benzyl ?{2%9?8"-’?%‘?%63%@%%?3? Bl iBdpdoBhest s, e BrARRads el sl oM
} - 3- ( 2- pyr REyEY pgsa ﬁ@g}(t]therelﬁ am no} acetate -in the same manner as, in. .

o oo 2oL PERortPlnd O M et q%%m% 50, 7 e0(a

J=2Hz, 1H), 7.72(d, J=9Hz, 1H), 7.67(fd\ I=82Hz, 7. 53(d J=Hz, 1H);
20 7.48(dd, J=9, 2Hz, 1H), 7.33(d,.J=8Ha 3., 7. 20(dd . J=8, 5Hz, 1H),

5.04-4,94 , dd J=18, 6Hz, 74(dd, J=18, 6Hz, |

3. 32(dg (5%43 cﬁ%mfﬁ? %cazlzl(yd&cc\?yfﬂbﬂ-a—&altilihh(elﬁoépar ation 7 'lt_?art Butyl

ﬁr é 1 g t?l )0l T glﬁlbmp?l)md'dﬂ peni ﬁbﬂ@@@ﬁb@xaﬁcﬁie% v%%ﬁzﬁnalﬁhlg S 1E‘9€éé'm
ride 6.0 | suspensi et hane. - (4

a)éded a soMtlc])%O gterrt%'1 I%&C?P%&Cﬁ}g%ﬁgé rlg éﬁ’*”ﬁ%‘%@i ate (23.9 g)

i n di met hol@jetTreneoBoumd jofos) Bentri aniée ssbeared Whermﬁtkf’r &.9aS gr&ig 6 £d

for an addigd. (f&%huiah(l%~33 dRei st ur e d h%flgg}b‘%%ﬁ ﬂbyzol e

(150€ and the_m xture was refluxe for Kours t he
resul J@nﬁulés{ns‘ékeﬁstﬁéam§ﬁénhaﬁsro@f¢mce@rm breohio&0Ey n ), and t he

mi xtur e W&Sbeslthﬂ:atéd ehg{ 1Qugh a ﬁﬁgnﬁécexﬁﬂdatﬂg The gj:téﬁié‘tﬁ%rl‘;t’f%g Wagfhed with

rous I’TB. nesi um sul conce I N vacuo.

brine, dri anh

The resi du@ﬁ g" £ cogpqnd fir itP1 efae%yl%w# RoFEl UB?Gﬁﬁnclﬁr @ﬁatl@geapwcyl,

(el uent; lﬁ%(letvéy]a]ﬁq&t,apgridjyn hexee)nyl9 ghygzbt%l tdn%/\gh dn(22.1
5 5541 N

| NS:._ 285, 3 Jul -
P)CT;i 3 Poi/ ﬁo%g%oémcgﬁf PEbRRAES 7 c%%l% Og % ; y S OBy loé\aéﬂii(d
J=4HZ5 1Hpubstitutid dyt obe dJ:AlIhdz:e ]Sii)bsts_tﬁ&bﬁddseiled’éec? iz tRH) gréu2(ddd, .

consisting of lower alkyl, lower .alkoxy, halogen and

halo(lower)alkyl or a pharmaceutically acceptable salt thereof
(8) Ihe compound of (7) mentioned above,_whereln-R?.ls lower " alkyl;,"
7 halo{lower)alkyl, pyridyl,. pyrazinyl,'thiazolyl=0r phenyl, said
20  pyridyl is optionally. substituted by a subsﬁituent.selected_from‘-
the group consisting of lower alkyl, lower alkoxy, halogen and - -
halo (lower)alkyl, or a pharmaceutically acceptable salt thereof.
(8) The compound of the formula-(I), wherein R is benzofuranyl
‘ substituted by chlorine, or styryl substituted by chlorine, or a
25 pharmaceutically acceptable salt thereof.
(10) The compound of the formula (I), wherein.R* is 5“chloro—1—
benzofuran-2-yl or 2-(4- chlorophenyl)ethenyl, or a
- Pharmaceutically acceptablé salt thereof.

30 The following Preparations and Examples.are given for the
purpose of illustrating the present J.nventlon in detall
Preparation 1

~Benzyl ({(25)~2 [(tert-butoxycarbonyl)amlno] -3~ {2
pyridyl)propanoyl}amino) acetate
35 _ To a solution of (2S8)-2-[ (tert-butoxycarbonyl)amino]-3-(2-
- pyridyl)propancic acid (55.0 g), glycine benzyl ester tosylate'
- (639.7 g), and diphenylphosphoryl azide (46.7 ml) in N,N-
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J=14,8,4Hz, 2H), 2.08-1.96(m 2H), 1.88-1.74(m 2H), 1.47(s, 9H Exanple 1

5 (2E)-3 (4 Chl orophenyl) N-[(iS)-2-0x0-2-({2-0x0=2- [4-(1,3- 1 July 2005 -
t hi azol - | ox 1- pi peridinyl]ethyl}am no)-1-(2-pyridyl methyl)- :
et hyl]acry %é”ﬂ) a solution of tert-butyl 4-(1,3-thiazol PQ’I‘I)JPQM”G’IL
pi peri di necarboxylate (2.93 g) in ethyl acetate (12 m) was added 10

dr opwi se 4 hiaride in.ethyl acet 15 ml) at 10C. Th tur
wns vy e PO TERPRERLe (50 T e, Adaed frdovith Lpprretas
concenlt (rjatetdxyaadudm ?dSLgnca)clm: 4Poe f’m%lllﬁlﬂﬁltuﬁeﬁégw\éﬁﬁédi teagoagded to an -
i ce-co en _
pr openoy!| iﬂa%rn&)lr%%%tg}fizgﬁa g%&%‘%‘r %?gnoy}j‘% éhhﬂ%crfudit(uzf oYY,

1- hydr oxyBenuwedr iaEe| dcetcail ggatlmadedlaq\é@em rm:bdmdmﬁ:y&pgepgﬂu)bonate
-3 ethyl caidipibil d90byaf PCNbl fewbdrd {1 ) %ﬁ[}&ﬁt d‘ca‘f&?gt{u; mage (49

m). To. . mxture._ was_ a W se I'SOpropy (3.9
m). The rﬁ%@ﬂi&?ﬂé Whetahat medoh endobRshed npererss el withr We‘ale omm hdlir s.

The resul bi ng, 20athiitée HRdRIBRRohiLR PRRERIS SALBLEYr0aGAQUS SOdT um

bydr ogencar bonate s | ution. (200 2? The mxture was extracted-, ' ‘three
Y e« PGERIP SOCHR SAGERRRBEORFSE AR Weksot S8, Blcg <P el achiatine -
sat ur at ed [@Quebys an:rmramgmuﬁ;hl DEVER W diri el oﬁréQOaﬂhﬁfdr&?é aohéifh X 3),

and brpne ) ni.¢c laye over anhydrous magnesi um .
sul fatg anéf%go‘g%e af'ﬁ?g: dTé?l%‘é xﬁl‘ g:drtleiﬁ 5&‘“89‘195 ?ﬁ; qﬁl@6;1 um -
chr omat ogpaéﬁyb{'@ﬂflmerﬂtystaﬂl% met.hanol i n chl oroform ito.give. the title:

conpound E4354<0) 4883 le yel l ow:solid, which was, recrysta] lized from
et hyl ace&ate ESI - M5 &4@@4 2(MrH) . 30 1H NWR (300M—Iz CDA 3) 5 8.55(dd,

7=5, 2Hz,  THHNMRS. (WMQ?(&DCM-N) 3 874864d, 8B{W2HM) 1H].,63( 88 (LI =8Bz, 1H).
3 gaz(dl J=86tka, I e ,2Hzg 486 9. 737 l“'7-292('ﬁ‘? 5?{) (7d21~169"!§=8}?{,') ’1H§ 25(d, ’
6. 50(?15 Hbl%f—i;d dg Hg. éHif;(BFg%{brer)l(H)s éelé @9(%1%& 6By, @ﬁod

J=4Hz, 2HK, 043(c8,3-:8=€5&(,m2}BH)3 3643(18m, I 218, 51z.43%H) . oup: 37- 3. 31(m 1H),

3. 26(dd .6 Ié) .08-1.81(m 4H). Exanple 2 .
5- Chloro- -2- ({2 0x0-2-[ 4-(1, 3-thi azol -2- -31° 1 Ju‘I'yf2005' W

021/ 055541 PCT. /B@@z}ymmm) —Z~amino~3- (2—pyr3.dyl)propanoyl]amino}-‘acetate
. . dihydrochloride: | - : R -
20 - . To a solution- of benzyl {{ (28) =2 (tert—butoxycarbonyl)—

.- amino] -3- (2—pyr1dy_l)propanoyl}am1no)acetate (73.8 g). in. ethyl.-
‘acetate (150 ml) ‘was added dropwise 4N hyd—rogen- chloride in ethyl
-acetate ( 669~ml)' at  10°C over 3’0',ntinut'—es‘ ‘The 'inixturé’“-w'as warmed

_ to room temperature and stirred for 3 hours. The mixture was
25 diluted with ethyl acetate (300 ml). The resulting -precipitate
was collected by flltratlon, washed with ethyl- acetate {700 ml), - {
and dried in vacuo to give the title compound
'H-NMR' (300MHz, DMSO-dg) & 9.31(t, J=6Hz, 1H)., 8.83(d, J=5Hz, 1H),
8.70(br, 3H), 8.40(t, J=8Hz, 1H), 7.96(d, J=8Hz, ‘1H), 7.87(t, ‘
30 J:_SHz, 1H), 7.41-7.30(m, 5H), 5.14(s, 2H), 4.53(br, 1H), 4.05(dd,

" J=18,6Hz, 1H), 3.99(dd, J=18,6Hz, 1H), 3.64(dd, J=15,5Hz, 1),
3.54(dd, J=15,8Hz, 1H). | o
Preparation 3

Benzyl {[(2S)-2-{{(2E)~-3-{(4- chlorophenyl) 2—propenoyl]-
35 amino}-3- (2-pyridyl)propanoyljamino}acetate

To a solution of 4~chlorocinnamic acid {49.2 g) in
dichloromethane (400 ml) were added oxalyl chloride (30.5 ml). and
1 drop of N,N-dimethylformamide, and the mixture was stirred at
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yl oxy) - 1- pi perdr nyl ] et hyI }am no) -I (2 pyri dyI met hyI )et hyI ] 1-
benzofuran 2- car boxam de The title conmpound was obtai ned- from t‘e.mﬂymlotiyl

4-(1,3 gﬁ; iloxy) 1- pi peridi necarboxylate and {[(25)-2-{[(5 5
“chl or o- 1 - bWOYBEHA- 2- Vi ) car bony! ] ani no) - 3~( 2- pyri dyl ) pr opaPGHIP01/11067
am nol acetic acid. in the same manner as in Exanple 1 ESI-NMS: 568. 3( M+H)

1H NVR (30QNER, 8,7 8.62(d, J=5
8.19-8. (11(%1 %ﬁe}a@(ﬁ%ﬁgﬁ @%ﬁ? E;rhe %%%@%%%%ﬁ) Wg%oe“?aﬂfyﬂ(a&
J=9Hz, . | H) Fo drmsss, By, the 3o¢sitiual-Gciidz chlblyidd 2y diissbadkd, 14H) ,

0 @ IoﬁHﬂ% o 3 :
E 25(3d16€&§ ?ﬁi 5. f?é J‘%g ml]) 4)5? %B%S}(%Oﬁgt(zﬂﬂzwés gé?édin%%z%l 53(m
3. 48((%{ 3 1%Wo-§m2-mm JFEpar2b) ) amigo bBseta®B(m  4H). '

Prepar@ro(ﬂ;L py Zi 3yl r ecar.bpxyl- ate To a -
slurry of lgy&f‘déhl%lﬂmle éf%4 3‘%) G%A)loqa gé%/iewrl\esc?gﬁ'e d%&rﬁ fn di et hyl -
sul f oxi de ‘?% *F#')\ J‘%g drl.}jp\;axgeé: 4% minutes. The m:.xture was allowed
butyl . 4- hytboaaami-nm mebmdtétqs@fét@mé alnel 6576ra8@) 00N shodesabl 8,20 40881 9
occurred igutlont%ﬁq%aiﬁorange- TQ. this _.solution was a

chl oropyrazr ne 3 JPESRasand e disidueo st vaskedt ure
for .12. h@mcsessm’relyewuthrwaj:en xﬁ&mmMMsspMd tﬂéﬁi@ﬂyb@bﬁﬁﬁﬂn—ﬁé}iéﬁaﬂeed
aqueoyg so Ju,_m rpge b lsut. i 0 tate, . The organic

| ayer was (jl goﬁeggwgtﬁﬂm?%ﬁ ?rg%lglr &%e{}agQ g‘ﬁ Fote W?g’é“%um
sul fate, aﬂd-st&ﬁcéﬁt palette jsphigouo. The resi dual sol i-d was triturated

w th a magm-eqf 4ehyimapet ate and n-hexane to gr ve the title conpound
(472 ) qs vvhrte cl%istal s- ES|-Ms: 280.2(MrH) 30 '"H NVR-. (300MHz, CDC13)
5 8.20(d, 7. £f5Cds) 2FHAL ey, T8, 0BLddIHY~R 13(t, 1958z, 1H),
5. 20(septé’t 83](d4HZ'—6H.:H) ,1H).,84-.84126M 72821z ,3. 13Q(ddd57qal4J§lg}ﬁz 1@;70

(22%5 1593(73?'4(2)(% glgﬁz}l )erﬁf( Ig%"% 88im ‘%’?’z OX&QZ(E@WE § B> 1H),
pyr azi nyI Sy -(d, pJﬁb@Hidl ) ),eﬁhgzrr}ram PB) r 14 (B (aypi dy| ore6ivy) )11y, .4.07(d, - '
et hyl yacr ygmzdeom) The, jd(fdde ﬁﬂﬂBoﬁﬁQ VES) | %‘%‘6’1‘&9 fﬁof%tgéz, bﬂby' 4- (2 32
R Preparation 4. ° n
{{(28)-2-{[ (2E} ~3- (4-Chlorophenyl) 2—propenoyl]am1no} 3- (2-
- 20 pyrldyl)propanoyl]amlno}acetlc acid : : "
To a suspension _of benzyl {[(2S}-2-{] (2E)-3-{4- . .
chlorophenyl)-2-propenoyllaminé}-3- (2-pyridyl) propanoyl] amino }-
‘acetate (10.8 g) in methanol (200 ml) was added 1N agueous scdium-
- hydroxide sclution {22.6 ml), and the mixture was stirred a¥ room -

25 temperature for 5 hours. The reaction mixture was concentrated in
vacue, and the residue was treated with aqueous citric ad:r.d
solution- (10%, 100 ml). The resulting white prec1p1tate was
collected by flltratlon, washed with tetrahydrofuran-hexane. (l 1,

_ 150 ml), and dried in vacuo to give the title compound (8.25 g)

30 .as a white solid. '
ESI-MS: 388.2{M+H) . -

H-NMR (300MHz, DMSO-d¢) & 12.6(bx, 1H), 8.50-8.36(m, 3H), 7.68(td, .
J=8,2Hz, 1H), 7.56(d, J=9Hz, 2H), 7.47(d, J=9Hz, 2H), 7.34(d,
J=16Hz, 1H)}, 7.30(d, J=8Hz, 1H), 7.20(dd, J=8,5Hz, 1H),. 6.68(d,

35 J=le6Hz, 1H), 4.96-4.86(m, 1H), 3.78(dd, J=18, 6Hz, 1H), 3.74(dd,
J=18,6Hz, 1H), 3.24(dd, J=14,5Hz, 1H), 2.99(dd, J=14,10Hz, 1H)
Preparation 5

Benzyl {[(25)-2-{[(5~chloro-l~benzofuran-2-yl}carbonyl]-
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1 July 2.005 WO 02/ 055541 PCT/J1>01/11067 '
pyrazi nyl oxy) -1 - pi peridi necarboxyl ate and {[(2S)-2-{[(2E)-3-(4-1July2005 "

chl or ophen propenoyl jam no} -3-(2-pyrizdyl)propanoyljanmno )- acetic
~acid in'it hﬁéﬁ’%@’ “Mnner as in Exanple 1. ESI-MS: 549. 4( MrH) BCT{ROKAMRET -

(300MHz, CDC13) S 8.56(dd,.-J=5,2Hz, 1H), 8.22-8. ZogzndSH?] 8 gI—éB(?H)J =3Hz,
t .

I 5 OS T B PRl oS i LA, V28,21 110,

J=8Hz, 1H), 7.197He, tItl; Sampotpll was. @mb;@b,neﬁ:mmzbembﬂrl 5[389)5-2-aumo~
"~ 5:07-4 :

150 585, 52 Q‘@é‘% @lzféﬁb?’%{‘?ﬁ]ﬁ égﬁh a%:%f é?%%argﬁfo’{%%]af%(m H)..

Exanpl e 4 5 bhenzpdupapxg-carbas iz agidpine fhe nsdme manner as in -

pi peri di nypj;@pﬁwéﬁﬁjﬂ ) - 1- (2- pyri dyI rret hyl.) et hyl ] - 1- benzof ur an-: 15

2- car boxa tle co ound was obtained fromtert-butyl 4-(2-

pyrazi nyl gﬁg? }EDI{J{J& 30‘#?\'@ ar boxyl at'e "and, ([(2S)-2- ([ (5-chl-oro-1-.

benzofuran’-r%m@a) (saokaay! doar) nele 3ro(& 4@’(&:! dﬁh) pﬁO@ﬁIESIWéj "?ﬁlfz? } - er»z-

"ok S So AT SIS o G H e gl "G i I

8. 22-8. 14(37}44216‘), J=85130d, 1E3HA. 3BHdd, 8.I8%6ddHz J=01) Hz, 1H) 7.65(td,

J=8, 2Hp, 1) anbrf30h ¢J=2Hz, . 111), 7.49(dd, J=9, 1Hz, 1H), 43(d J=1Hz,

1H), 7. 39( 1H), 7.27(d, J=8Hz, 1H), .25-7.20(dd, J=8,5Hz, 1H). -

5. 32- 5. 21(m " 1H) {1 290635 {66 Brh oo U bEBzafugBhn?-2L) carth@RyId anid e 34 H) |

3. 69- 3. 54 0-3.28(m 2H), 2.07-1.90(m
oH), 1. 89((1]27%@ Lagd, )é)gé’g%?%yl;]ét%no%r?éceél‘g): t gré%éBut |

4- (4-pyri dyl oxy) I}e éﬁlﬁéﬂel EIPIH%‘E‘H}CBW Sratmed; @FP’@ Teer@thurid (384 -8bd & Bred - L
fromtert dﬂmo;ﬂo—4—h¢dzomranl—z@4ya%a@‘baﬁ9au Saxyd p«f%—n@a%yh lsyh% @gém%m&
D8R, itk SRS S8l L0 SRy 5 -
4. 58( sept SI-MSAHAD2 1 BM+IB. 69(ddd,. J=14, 8, 4Hz, - 2H), 3.37(ddd,. J 14 8, 4Hz,
2H), 2. 0114, %k M 3@l 3 ohbol dﬁg%mlzz@(br 4§f5 Ba, o=smz, 1m);
8.49(dd, J=5,2Hz, 1H), 8.46(t, T=6Hz, 1H), T, 88 {d,  J=2Hz, 1H)l,
- 7.72{d, J—9Hz, AH), 7. 67(td J=8, 2Hz, lH), 7.53(d,. J;le, 1H),
 20 7.48(dd, - J=9,2Hz, 1H), 7.33(d, J=8Hz, 1H), 7. 2D(dd Jm8 SHz, 1H),. --.
.+ 5.04-4.94(n, 1H), 3.80(dd, 3418 6Hz, 1H), 3.74(dd, J=18, 6Hz, 1H),
3.32(dd, U=14,4Hz, 1H), 3.22(dd, J=14,10Hz, 1H).
Preparation 7 : - : :
, tert-Butyl 4~(1; 3—th1azol -2- yloxy) 1-p1per1d1necarboxylate
25 : To a slurry of sodium hydride (about 60% oil suspension,
| 5.67g) in dimethoxyethane (40 ml) was added a solution of tert-
butyl . 4~hydroxy-l-piperidinecarboxylate (23.9 g) in R
dimethoxyethane (60 ml) over 30 minutes, and the mixture was
stirred for an additional 1 hour. -To the mixture was added 2-
30 bromothiazole (15.0 'g), ‘and the mixture was refluxed for 4 hours.

After cooling, the resulting pale brown suspension was diluted _
~with ether (300 ml) and the mixture was filteredthrough a pad of
Celite. The filtrate was washed with brine, dried over anhydrous
magnesium sulfate, and concentrated in vacuo. The residual oi.

35 was purified by silica gel column chromatography (eluent; 15%
ethyl acetate in n-hexane) to give the title compound {22.1 g) as
a yellow oil. ’
ESI-MS: 285.2 (M+H)
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Exanple 5 33 1 July 2005 WO 02/055541 PCT/JP01/11067 (2E) _
3- (4 Chl orophenyl) N-[(lS) 2- 0X0-2- ({2-0x0-2-[4-(4- 1 July 2005 -
pyridyl oxy) - 1- pi peri di nyl ] et hyl } ami no) - 1- ( 2- pyri dyl met hyl ) et hyl ] -

- acryl am deWihe/s53slle conpound was obtai ned fromtert-butyl 14€'MP01&1067

pyridyl oxy) -1-piperidinecarboxylate and {[(25)-2-{[(2E)=3-(4- -
chl orOphen%/i g -2- pro enoyl 1 am no -3-(2-pyridyl)propanoyl] am no}- acetic
acid-in th a7n¢1illéd1 J“EQ{Z:I\/SH)5483 :57((Nlhrl-i§f“4fiﬂ+ ISHIHR,

3(33891|\/I7-IZ86252(1333()5.9,’;51:&:55A‘r=9|@l£{z;]“15@1 Hz,. 7§.|r91dd8 04-31(41@,, 4@& .@H'?;

1 6 =

J=8Hz, ﬁl%“ B {Hz/ Zé)rz 21 ?%B‘( SQ’H’JPM(*? iLH)J7 4{my ?L% ddi 4J7=(§ 5&33 “1H),

679(dd J!ibﬁa,n@ﬁﬂelZl—l) 650(dJ 16Hz,. 5.06-4.98(m 1H), 4.70-4.62(m
1 4r12-3. 96 8 79 4 lLe .6 - '
5H)Chl oPo- N—[(l(S;pZE?oxo%ﬂ ??go’a?ég&{gz“ylik%’ﬁb{g/%é% m) 1( ~ox3- 2P (13~

pi peri di nWW@Zh%?aﬂl@m})—ﬂ-@LﬂwﬂMyymmD}mmD ~1-l2fzefiddmethyl) -

2- car boxa l her i %‘ﬁfd&onpound was obtained fromtert-butyl -4-(4-- 20

I'n

pyri dyl oxy) - ecarboxylate and {[(2-S)-2-{[(5-chlo'ro-1
benzof ur an- 2-yl F@aﬁbéﬁ%’?hﬂﬁlr@{ t@-I(tszi}Yld%/M]prirdﬁlwIO]laﬁth@}Y) ~deetic. acid

h |
'cgctl 3iosa gg@ga%e%]@rbdkﬁ%@é Z(Qdd cj;)ES_m I\&hin%c%(:%E') (1#%@%09%

8. 22 drepwige 65(4@@@ pEide Hyn ethyésea’etatmls m;} at: 107G, |
J=9Hz, lH)fIhe?mzﬂﬁtﬁre ) wa?m?acﬁ(t@d roon=Bemb@rathie ahL8tdrréadkdr dHour.

1545 e ittt n BN b b0 T,
10 tert - Byeylow-gc@ipy mady lagide)- tepaqnelraailmédammmyrat@f Thie(ad) ke { ¢ c2pound
gafsI obt ai BeqsLEoMRL &Y %n%t)wz-ﬁala%&w WardnBly Sy L BOE AP RLRH -
ui)5r Op%{’ullgcl)}pa?celtnlc acid (4.0 g) 1—-hydroxybenzotrlazole (1.53'¢), and
r r .
1- {3~ dunethylaznlnopropyl)-—S ethylcarbodiimide hydroc:hlorlde (2.17 " -
g) in N,N-dimethylformamide (40 ml). To. the mixture was added
 dropwise N,N-diisopropylethylamine (3.9.ml)}. The mixture was :
warmed to room temperature and stirred for. 2 hours. The’ resultlng
20 mixture was poured into 'ice-cold saturated ‘aqueous sodium . _
. hydrogencarbonate solution (200 ml). The mixture was extracted-.
. three times with -ethyl acetate -(total_ 400 ,Iﬁl) and Was’hed"
successively with saturated aqueous ammonium cliloride solution
(100 ml), water (70 ml x 3), and brine (20 ‘ml). The organic layej:
25 was dried over anhydrous magnesium sulfate and concentrated.. The
residue was purified by silica gel column chromatography. (eluent"
1% methanol in chloroform) to give the title compound (4. 5‘7 g} as
a pale yellow solid, which was recrystalllzed from ethyl acetate
ESI-MS: 554.2(M+H) . '
30 H-XMR (300MHz, CDCls) § 8.55(dd,._J=5‘,2'Hz,‘ AlH), 8.04-7.97 (m, 1H),
7.96-7.88 (m, 1H), 7.63(td, J=8,2Hz, 1H), 7.60(d, J=16Hz, 1H),
7.45(d, J=%Hz, 2H), 7.34(d, J=9Hz, 2H), 7.25(d, J=8Hz, 1H),
- 7.18(ad, J=8,5Hz, 1H), 7.10(d, J=4Hz, 1H), 6.68(d, J=4Hz, 1H),
.~ 6.50(d, J=16Hz, 1H), 5.25-5.15(br m, 1H), 5.06-4.99(m, 1H),
35 4.03(d, J=4Hz, 2H), 3.83-3.52{(m, 3H), 3.43(dd, J=15,5Hz, 1H),
-3.37-3.31(m, 1H), 3.26(dd, J=15, 6Hz, 1H), 2.08-1. 81(m, 4H) .
Example 2
5-Chloro~N-[ (18) —,2—oxo—2— ({2~oxo-2-[4~(1,3-thiazol-2-
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35 ESI-MB: 279, 2(MFH) ' H NVR (300Miz, CDC13) S 8.33-8.30(m lH) 8.22(dd,

J=4,3Hz, iH), 7.23-7.20(m ‘2H), 4.51(septet, J=4Hz, 1H), 3.11(«dag.2005 .
J=14,7, 4Hz I—% 3.35(ddd, J=14,8,4Hz, 2H), 2.00-1.88(m 2H), 1.83-1.70(m
34 1 July: ¥R 20538510 2/ 055541 PCT/JPOL/ 11067 2H), 1.47(s, 9mcmmum7
(2E) - 3- (4- Chl orophenyl ) -N-[ (I s) - 2- 0x0- 2- ({2- 0x0- 2-[ 4- ( 3-

d r nmet.h I)eth I -
B b am bk P PRSP - R Y
p%[l dyl ﬁxyplegngf@mwm]hohamydi@te -and. {|[((jZS) 2- {g(ZE)IB (4 } éetlc . d
or ophen
fn thepsarrg manng{lgas I'n éé%mﬁ%ﬁ}ld W‘gio% Ix%ig‘;gﬁ%' g?&ﬁ‘%ﬁm ﬁl Hz,
ngé3)7 iﬁ g(%{gﬁl mmt é;i—lmp@:mr&mmxﬂa)tg aBd 24 ti2s) =4, [il(lﬂz- 1H),
gty op) haerdiloaat ;?B;ﬁzcaz‘y%wfé%”ﬂ%%&?g‘gfr&w@é %’Mﬁ”“
5. 06- 4. 99(%?‘111%30%16:3%56141157?% SEF)S IpNDSI3297im Exgple3 181- 3. 23(m 6H),
é?:ﬁlérgl(ljl 8560x02 20xo 2% 3-pyri - dlox -1-
pi peri.di nyl @é‘ﬁyl(?ogﬁ-ﬁlﬁo)c 3{ 20 g (Fﬂyl 2:1) hy$]62 Qd,beTﬁfébBHzaan:)% _
2- ca(rjboxarﬁdw—z—nl'ﬂhm,t %fg)ﬁ ’Em‘%l)md%[)gmz%m%amw *grf_;g@d elrg(t;rgm;gty[ler ( _
OX | -
Eg;llzo%k}r aﬁ 2419yﬁ Egjﬁlg%%yl amoirioizft% ?‘%ﬁlpy& égltﬁi‘%’rd% (?f}*raﬁr?% ? .27 (gcetlc
acidint “%relﬂrﬁmné'r«?%ddm J=568a1501z6 . 1;1) ESh- MB{d 56R-B{zVH 1) 256" gBW&,ZQ(m
1) 6 258 s - BT Ry e O B4 805 ATRy 38 by o et

1H)., 8.25-8.23(m Hé
J=2Hz, H)2H)7 &’9(8& 3333 311*), 37432(@@, Te 5, 5Hz,391(lﬁd 3)40-3+29 (H) 2H),

7. 30- 7 16(@uoedh). 81%m ) 64@) 07(m . 1H), .4.64- .4.55(m 1H), 4.15-3.98(m 2H),
3. 80- 51%528( _ 1.80(m 4H). 30 Prepar_atlon 11 tert Butyl L
4-1(6-Nhe %8&%5&8&@3 - I)oxy)-l-ptperldlne- . :
. - - tert-Butyl 4-(2-pyrazinyloxy)- 1ﬁp1per1d1necarboxylate
To -a slurry of sodium-hydride.{abou£760%-bil suspension,
114 mg) in:dimethyl:sulfoxideW(S*ml)-was.added-dropwise tert--
_ i:butyl,4—hydrqu—lfpiperidinecarboxylate‘L576‘mg). Consideréblef‘
20  foaming occurred and the solution turned.pale orange. - To.this .

- solution was added chloropyrazine (377 mg) and the mixturé was
stirred at room temperature for 12 hours. The resulting mixture -
was partitioned between saturated agueous sodium hydrogéné-
carbonate solution and ethyl.acetate. The organic layer was

25  washed with water and brine,. dried over anhydrous magnesium

sulfate, and concentrated in vacuo. The residual solid was ' {' f

" triturated with a mixture of ethyl acetate and n-hexane to give
~ the title compound (472 mg) as white crystals. :
ESI-MS: 280.2 (M+H) ‘ . .

30 1H—NMR (300MHZ, CDCli) 5 8 20(d J—le, 1H), 8.10(d, J=3Hz, 1H),
8.05{(dd, J=3,1Hz; 1H), 5. 20(septet J;4Hz, 1H), 3.84-3.72(m, 2H),
3.30(ddd, J=14,8,4Hz, 2H), 2. 05—1 93 (m, 2H), l 81-1. 68(m, 2H),
1.48(s, SH). ‘

Example 3 _

35 {2E) -3- (4-Chlorophenyl}-N-{ (18)-2-0ox0—2- ({2-0ox0-2— [ 4~ (2—
pyrazinyloxy)-1-piperidinyl]ethyl}amino)-1- (2-pyridylmethyl) -
ethyl]acrylamide | ‘

The title compound was cbtained from tert-butyl 4-{2-
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car boxyl ate The t|tIe corrpound was obt ai ned fromtert butyI 4- hydroxy-
1- pi peri di necar boxyl ate and 2-chl or o- 6- net hoxypyr| dine in the 3Qusa085
manner as in Preparation 8. ES.I|-Ms: 309 2(MrH) ' 'H- NVR ( 300VHz, CDClS) S-

- 7.49(t, J=¥¥@02/055§41 6. 29(d, J=8Hz, 2H), 5.17(septet, J=4HPCTAP)Y/1186788( s,

3H), . 3. 81-3. 70(m 2H), 3.31(ddd, 35 1 July 2005 WD 02/ 055541

1PAC;£ gPO 1&1}395%%@ ) 1—p1per£g1ne2c:'é(:)r%g}(y%§£e { [ (2882 21 {?7(§E) -32-|_?4’—'
(2E)-3- (4- ﬂiﬂl@rc@mimnﬂ F2NoE6A&)ov: 1l nbd ~BE 62 9By ARRYE) %roganoyl]amno}- ’

dyl th -2- -
pﬂ: d§l che);( 1%1:? ﬁq]d gll:pﬁ%rﬁ € i F)%(%n 218) 3 ‘?C/)vai's obt ai ned-"from
tert- but yIESII‘P’.[E(2654|98ﬂHﬁX§1} 2- pyr| dyl ) oxy] - | - pi peri di necar boxyl at eand
2S)s 2-1 l).-,2- 1) 2- d
E)L oéanéyl I génh%\% }aceI{gﬁ%Ch&ct%CiL3 {%é)SS@rqgr ﬁgﬁggﬁ gh'ﬂl n%(&%)% g}m
ESI - M5: 578 B (dh Hﬂ—ﬁﬁzwwmkem\m&z(ddm@ﬁ) 18z 8. B6(,ddB - QB=9 . 8Bitm, 128),,

8.04-7. 86(m642d=f_l)d Ze63fitd. ml) ,72|g§jaH)J 76 (8iH)J = q% N I—% 525 e 42(m
3H) Ve da, %1%, TrEF ;
6H)50(d J37? (dflﬁTBsz%)('d 73? Rz, Jﬁﬁbizf Ié)zps jﬁﬂ(ﬁﬁd 1758, Bine 115,- -
4-.98(m 1950 @1,03=(8mp, H) ) BAHE-52bk m, 31B6( S5 . 3k Joo3m8218R1(4Mos GHL

2. 02- 0’4

5 chi a0 N &%2- PHor AT A Roxdibe phr PRy hy - 70, 3-48-3.22(m,

pi peri di nﬁH})-,ZQQﬁGeEhQJZ]m,mZTﬁ], 1288xb-18 (- BH) dyl net hyl)ethyl] -1- .20
benzof ur a jpbgxam de The title. conmpound’ was obtained fromtert- but yl

4-1(6-
chl[f)ro Inebenzof @r‘é?%'lQrS?ﬂ)T'chHﬁ?ny?l-pX@nﬁnd{? =0R0-2-2{ by i2-gyich propkoy) -1 -

zg;“zgg@% iy %2%% FARATRI0 2 Pl P IATAS ebny EP Sl puran.,
§°58PF4E8 7. 65(td, J =82Hz, 1H), 7.65(d, J=2Hz, 1H),
7. 52 7.45 (m 2Hhe ¥i#2éScomdbnd %ag%ﬂealﬂec@ 2 tJéil)t,-bﬁtﬁ (& (2-

pyrazinyloxy) - 1—p1per1d.1necarboxylate and {[(25)-2 {f{5-chlorc-1-.
benzofuran-2-yl)carbonyllamino}—3- (2-—pyr1dyl)propanoyl]am1no}—-
_ acetic acid in the Same manner as in- Example 1.
- 20  ESI-MS: 563. 2(M+H) .
HbeiR (300MHz, CDCls) -& 8-.81—8.71 (m, 1H) - '8.62{dd, ~J=5,2HzZ, -lH)';-
8.22~8.14 (m, 2H), 8.13(ad, J=3Hz, 1H), 8.05(dd, J=3,1Hz, 1H),
- 7.65(td, J=8,2Hz, 1H), 7.65(d, J=2Hz, 1H), 7.49(dd, J=9,1Hz, 1H),
7.43(d, J=1Hz, 1H), 7.39(dd, J=9,2Hz, 1H), 7.27(d, J=8Hz, 1H),
25 7.20(dd, J=8,5Hz, 1H}, 5.32-5.21{(m, 1H), 5.16-5.06(m, iH), 4.15-
4.00(m, 2H), 3.92-3.76(m, 1H), 3.69-3.54(m, 2H), 3.49(dd,
- J=15,5Hz, 1H), 3.40-3.28(m, 2H), 2.07-1.90(m, 2H), 1.89-1.74(m,
2H). ' -
Preparation 9

30 ' tert-Butyl 4-(4 -pyridjrloxy) 1"—pip'eridinet:arboxylate
The title compound was obtained from tert-butyl 4-hydroxy-~
lwplperldlnecarboxylate and 4~-chloropyridine hydrochlorlde in the
same manner. as in Preparation 8.
ESI-MS: 279.2(M+H) _

35 *H-NMR (300MHz, CDCls) & 8.42(d, J=6Hz, 2H), 6.80(d, J=6Hz, 2H),
4.58(septet, Jg=4Hz, 1H), 3.69(ddd, J=14,8,4Hz, 2H), 3.37(ddd,
J=14,8,4Hz, 2H), 2.01-1.88(m, 2H), 1.84-1.69(m, 2H), -1.47(s, 9H).
Example 5
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ridyl) ] - 1- pi peri di necarboxyl ate and {[(2S)-2' ={] (5_



J=BHz, 1H), 7.20(dd, J=8,5Hz, 1H), 6.29(d, J=8Hz, 2H), 5.31 30 5.21(m 1H),
5 16 5.08(m 1H), 4.07(app d, J=4Hz, 2H), 3.86(s; 3H), 3.82-3. h#{wﬁﬂ%
_ . 3; 40‘§ y{)m 211), 2.03-1.70(m 4H). Preparation 12 tert-Butyl

3 [(5 chl o¥8: W dyl ) oxy} - 1- pi peri di ne- car boxyl at e '35 THRCEARYIB G npound
was obtained fromtert-butyl 3-hydroxy 1-piperidinecarboxylate and_

2, 5-di chl oropyri e ey n,Prepag a o
313. 2( MtH) 36 - (2] i Eﬁ%@%‘?&’%@z%éggﬂ RS ;ﬁd’é‘?‘zli’; -
(300MHz, m@ylgxg) ﬁ?ﬂ@llpemlflzw,ylﬂlé)thﬂ}mw) lirea—@fgmldyﬂi)nethﬁlys@t(m -
J=9Hz; 1I—|)<-ch s, 1H), 3,90-3.10(br m 4H), 2.10-. 1.70(br: -

3H), 160 5(m 1|_Qrfr 1.34(br s, 9H Exanple 11 5°

(2E) - 3- (4- Chl or Gie 9@%@9@@;@ ‘f[c?(szoma[t(lsdcﬁr@nd;@rt—butyl 4-(4-

pyri dyb) ownaynbﬁ Lﬁj ﬁh&ﬂéﬂ%ﬁf&‘&&%&%@ﬁté‘%& OX@sh> {[(25) c3-(4- 3

pyr.i dyl met h ['am de The ti,tT econpound was obt ai ne

tert - but yl“89 Fo R IRAORH pEkpp 13 pi %QY@W&W-@@WW@@W}— o
{[(25)-2 aﬂé_tﬁ-b( 3Eid3lﬁ%@|ﬁr%ph@hﬁb): 2s Promsaayilani no} - 3- (2- pyri dyl )

pr opanoyl 1 npala @ﬁ@ in the sanme manner as'in Exanple 1. . ESI-M5;
582. 3( Mt E‘S N%?%gﬁ CDC13) 5 8.58-8.51(m 1H), 8.10-7.81(m

;1%2) 7126H—Mé(3nowﬁlzl), cgcm(cgs sls8kad, 2%4}5 , 2508 | J=38|zﬂa(déH)J-5 2Hz,

5. 10- 4. 96Q )Qlé 04 :auf %H Ol?ffjc% '77835138'( n‘}%g}l—b o f‘%&{*?ﬂ 3
Exanpl e 1 4§ @h%&ﬁw [2(11313) 723p((g,[@—§145 @Hor 5261l i ayBEpXYIH)-I -

pi per i di nyl, hs?a@%qjﬁéwﬂp}zamlﬁlﬂ] - @70l &rzsPé’v\ng do% pen hy déc?(ﬁd‘y'.ﬂ:l%gzbu%m, ,'

benzof urag- 5 C oxam de ‘The 'fi t1e cormpound dmt
3-j{5- - %’r (’Z“'py]ﬁ)dyl‘-" %A 6 (Jﬁv péH) di ﬁe%%‘r?bo?@(lht e’ZIﬁnd 3.84-3.22 (m, :

{[(29)-2-6H[p-1.98-1.79 (m, 4H) . : .
chl or%- {E_ Ql%of uréan 2-yl)car bonyl ] am no} 3-(2- pyr| dyI) propanoyl]
am no in the sane manner as:in Exanple |. 25 ESI-Ms: 596. 3(l\/HrH)
1H NMR ( 300MHz , 56DOkB)o-B-F. (349 §260k0t2 1 H2 -k BB-§458@pyEitiyl Scl)y7-1- -
piperidinyl]ethyl}amino) =1- (2—pyr1dylmethyl)ethyl} 1—benzofuran—
- 2—carboxamide 2 -
The title compound was -obtained from ter't—'b'utyl '4-4(4‘4—'
20 pyridyloxy)~l-piperidinecarboxylate and {[(28)-2-{[(5-chloro-1-
‘benzofuran-2-yl)carbonyl Jamino}-3- (2-pyr1dy1)propanoyl]amlno}-
- acetic acid im the same manner as in Example ‘1. ' '
ESI-MS: 562.3(M+H) -
'H-NMR (300MHz, CDCls) & 8.83-8.71(m, 1H), 8.62(dd, J=5,2Hz, 1H),
25 - 8.43(d, J=6Hz, 2H), 8.22-8. 12 {m, 1H), 7.65(td, J=8, 2HZ, 1H),
7.65{(d, J=Z2Hz, 1H), 7.49(d, J=9Hz, 1H}, 7.42(5,.1H), 7.39(dd,
- 0=9,2Hz, 1H), 7.28(d, J=8Hz, 1H), 7.20(dd;, J=8,5Hz, 1H), 6.79(d,
J=6Hz, 2H), 5.15-5.07(m, 1H), 4.71-4.62(m, IH), 4.16-3.99(m, ZH), .
3.83-3.29(m, 6H), 2.00-1.77(m, 4H). oo
30 Preparation 10

tert-Butyl 4- (3“pyr1dyloxy) 1—p1per1d1necarboxylate

The title compound was obtained - from tert-butyl 4—hydroxyh
l—p'iperldlnecarboxylate and 3-fluoropyridine in the same manner
as in Preparation 8. k | ' | '

36 ESI-MS: 279.2 (M+H)

"H-NMR (BOOMHZ, CDCls) & 8.33-8.30(m, 1H}, 8.22(dd, J=4,3Hz, 1H),
7.23-7.20(m, 2H), 4. 51 (septet, J=4Hz, 1H), 3.71(ddd, J=14,7, 4Hz,
Z2H), 3.35(ddd, U=14,8, 4Hz, 2H), 2.00~1. 88(m, 2H), 1 83—1 70(111,
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797(m 2H) 768760(m 2H), 7.56-7.46(m 2H), 743736(m 2H)
7.29-7.24(m 1H), 7.23-7.16(m 1H), 6.70-6.60(m 1H), 5.15-4. 98|(me20@$-|)
4.20-3.85(m 2H), 3.76-3.27(m 6H), 2.09-1.50(m 4H). 30. Preparation 13

- tert-ButylWa- UQQ:WM dyl oxy), - 1- pi peri di necar boxyl ate To a  SRITAF0YMI0ET

2- hydr oxypyri di ne (2 0 g), tert-butyl 4- hydroxy-I-piperidinecarboxyl ate.
(5.3 9) a(r}q{trhpggn sphlne (8.3 g) in tetrahydrofuran (63 m) was '
slowy ad 3 di et hyl” 35 azodi car boxyl ate (5.5 g) at 8C, and the m xture was’
stirred a@ﬁ@é@ﬂ_ﬂerrperature for 4 hours. The reaction m xture was 3

concentrated in (ggcyug_w_@n& %ng,rlt)ldﬁ, %Og{fo_tzgs{% &;(? %lrl’ggund and

the crude product was purifi X chr oma y on
02/ 055541 Pﬁé?ﬂﬁ’@’iii)l‘lbﬁ’P-Pe?llldiléé gerhyllamipr (-éodmyr{mr@tlwl)ethyll—
8.-16-18. 1%@1&&@7 60-7.52(m 1H), 6.88- 6.81(m 1H), 6 71(d J=8Hz,

1H);5.21-5; 17 85-3: T0(m 3 05190m
2E)|) 1.80-1. 6(5( E};ﬂg@l W@ﬁ)%& Cgfj’:’@ R 2Bty 4 ( |

(2E) d3I (4p@nhdyb<p1>k5e)n—3&l Pmekgﬁheaaﬁlx@fﬂa(ﬂ&amﬂo{g%ﬁéf-fﬁh-{{ 2tE) - (4~
ri oX I e

1 s R b SR B S T B R oo -

pyri dyl oxgpetic piqiat iidi Fbeasbosyhaneea s {1[n(28)amﬁ1¢{1(2E) 3-(4- :

chl orgphepyi)us 2- Eplrg)@qpp,ﬂl ] am no }-3-(2-pyridyl)propa: noyl ] am no} - “acetic
acid in the sane manner- as in Exanple |.: ESI-Ms: mi'z 5548(M+1) 15 1H NMR

(300MHz, ( (590NBEd, COEEDIZO 8 HHO (81,0159, 28z5HEH) , 134933 8.304m7 . Bﬁ(,m
2|—|) 7J6787253<ﬂcm B, 1624506y ) BHE6- 27 (! - Qﬁ d, 7 64] J Hpnz 7 ﬁﬁ - 15(m

6. 85(d Bl JZ16Hez,
5 34 5. 25?n§1 &Ci«) %@86?%:4%5%(# Zg erf’é%mzﬁh(n? 3254) 3f=§5i17-3 Y m H)lH)
3 66 3‘ 50%29{}1)1,6(31,48}129 8. 5{@(@; -EH)GHZZ QF; 1. 90@m4m(m,11&§,147é3_(m 2H)

gl perl di ny[?::v %‘fl O'L}}th n[ é%sb %Z? S/rl &/’I{rzr?'e’%lglf ZtSﬁ beﬁgéﬁﬁ-aﬁ,ﬁmf .4d) .

car boxaffaerle 8 ,
- 5- Chloro—N—[(lS)—Q—oxo—Z {{2-0x0o—~2—~ [4 (3-pyridyloxy)-1-
piperldlnyl]ethyl}am;no)_1‘( ~pyr1dylmethyl)ethyl]tiebenzofuran~
. -Z2-carboxamide . - : : : :
20 - The title compound was obtained. from.tert—butyi 4—(3—
pyridyloxy}‘;ﬁp;perldlneearboxylate and {[(2S)f2—{[(5rchloro—l~ -
.benzofurah—Z}yl)carbonyl]amino}¥3—(2*pyridyl)Propanoyl}amino}—'
acetic acid in the same manner as in Example 1.
ESI-MS: 562.3(M+H) | __ , |
25 'H-NMR (300MHz, CDCls) & 8.83-8.70(m, 1H), 8.62(dd, J=5,2Hz, 1H),
8.33-8.29(m, 1H), 8.25-8.22(m, 1H), 8.2148..10(m, 1H), 7.65(td,
J=8,2Hz, 1H), 7. 65(d J=2Hz, 1H), 7.49(d, J=9Hz, 1H), 7.42(s, 1H), :
7. 39(dd, J=9, 2Hz, 1H), 7.30-7.16(m, 4H), 5.16-5.07(m, 1H), 4.64-
4. 55 (m, 1H), 4.15-3.98(m, 2H), 3.80-3.28(m, 6H), 1.98-1.80(m, 4H).
30 Preparatlon 11 | |

tert—Butyl 4- [(6—methoxy~2—pyr1dyl)oxy} l—plperldlne—

carboxylate

- The tltle campound was obtained from texrt- butyl 4~hydroxy-
l—piperldmecarboxylate and 2~ chloro-6—methoxypyr1d1_ne in the

35 same manner as in Preparation 8.

ESI-MS: 309.2 (M+H) , .
lH—NMR (300MHz, CDCls) & 7.49(t, J=8Hz, 1H), 6. 29(d, J=8Hz, 2H),
5.17(septet, J=4Hz, 1H), 3.88(s, 3H), 3.81-3.70(m, 2H), 3.31(ddd,
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25 The title conpound was obtained fromtert-butyl 4-(2:

pyridyl oxy) - 1- pi peri di necarboxyl ate and {[(25)-2-{[(5-chl oro-I-1July 2005
benzof uran | ) carbonyl lamino) -3=(2-pyridyl)propanoyl]amno }- acetic:

“acid in thwoé%éf?éaﬁénner as in Exanple 1. ESI-M5 nfz 562( M-RETEBOTHOMMR

(300MHz, CDC13) 5 8.80-8.71(m 1H), 8.62(d, J=5Hz, 1H) 8.16-8.07(m

211 7 48 0(d 7.37(d
J:2?8Hz, 1‘%4?%(’%{-27!41)2?() 2‘%1 ézggl(’dagﬁb’\l%sél-é 51‘%& %70%%715&%&9
5. 35- 5. 24(Byange, 5. 15507(m 1H), 409402(m 2H) , 390371(m 1H,
3.67-3.44 3 7 24 4 14
tert- Butyl(m4 [l(_%c n@t_ﬁﬁl Cﬁlg?‘%}éﬂ%@f)}] qg(llpj)sgr %(a:me I{-%a[rﬁa ra I n1 July
2005 WO" 032»719515794PW@TA&P@R@éIlllCD@YlThé’-onbéh@'bhpmmmﬂ -\Ba@xobﬂal(ﬁed from -

tert-bgtyhd~hydnastnyly RiRel] £ bexyl ate and 2-hydroxy- 6- met hyl pyri di ne o
in the sane manner asjl n %rjepg:}gt%%%n 13. ' H-NMR (300MHz, CDC13) 5 7. 44 o

(dd, LT=B, 8Hz, e tiglsscompounsmas phfaineds fxgndtegt-drty1dy [ (6~

S5: 26- 5. 16([1'@1'—1129'?1)_5(*23}3%2"13 ﬁ%@}—a 1p§r§éin§c§f]§83&y]?eh’)e a%d4%g§2853]:@- :
2.02-1.90( @4 % é } %‘ _
(2E) - 3- (4-'CHP8Y oph ﬁyF51 RF?I(WI ?(Er?ae @glhg%qml@ (2ppyridyl) -

pyri dyl ) oxyrpinpypéemdhayidetZcoxnaetinyh) st nedme- ek G2 in Example 1.

yr|d L)eth a mde The title conpound was obtalnedfrom,
tert- i{g,@ﬁ %{‘? -gerrlét ﬁﬁﬂ - pyridyl)oxy] - 1- pi peri di necar boxyl at e and

{s][( 28) ZlH{IﬁI(ﬂ?E)B(BBMIb,CMDGIls))plﬁeayB)S{adpro:panmﬂk,] Hm,nts} 0437 (263 | g&yj,)
o é’p??sé’%Wi‘%'@‘?h&"g“g"z@%ﬂéﬂ’@%i% JRUTIRRE AR, T FISTRRE oy o (m
2H) %3 ads JFZ8HBH2ZH) L H)T, 2§(‘érl(ﬂ=81:§&r16ﬂi)r11—4)18(?1d50J?84'@ﬂ$m BH), :
7 35(d 3685’8,((:12"&%—151{@,0 1f1)156129 2k | J=581—?:9,( ObH)J 3142&2 %F&@u@ 5ﬁi)20 1‘?‘ d‘@(m

5 m 07-4.98(m , 15, -4 0 kg 3.72(m
1H) 3 § ?é?‘#ﬁ %‘iw 3. %@Pza(rf? 22%1(% 9%% 3H), 82-3! 21(1“' |

6H), 2.02-1.74 (m,. 4H) . S o

Example 10 i : -

B- Chloro—N—{(lS)—Z—[(Z { 4-»{(6—methoxy— —pyrldyl)oxy] g

piperidinyl}- 2-oxoethyl)am1no] —-2—0X0-1- (2—pyr1dyhuethyl) ethyl] 1-— :

.20 benzofuran-2-carboxamide - S R - ' S

-The title.compound was' obtained- from tert—butyl 4— [( 6-—
methoxy—Z—pyrldyl)oxy] l“plperldlnecarboxylate and {{28)=2={ [ {5~
chloro-l-benzofuran~2-yl) carbonyl Jamino}- 3—(2-pyr1dyl)propanoyl]—_'
amino}acetic acid in the same manner as in Example 1.

25 ESI-MS: 592.4 (M+H) TR
TH-NMR (BOOMI-IZ, CDC1s) & 8.82~ 8 71 (m, 1H), 8 62(dd, J=5,2Hz, lH),
8.19-8. 09(m, 1H), 7. 65(td, J=8,2Hz, 1H), 7.65(d, J=2Hz, 1H),

7.52-7.45(m, 2H}, 7. 42(5,‘ 1H), 7. 38(dd J=9,2Hz, 1H)}, 7. 27(d,
-J=8Hz, 1H)( 7.20(dd, J=8, 5Hz, 1H), 6. 29(d J=8Hz, 2H), 5.31-.

30 5.21(m, 1H), 5. 16-5.08{m, 1H), 4. OT(app d, J=4Hz, 21—1), 3 86(5,
3H), 3.82-3.44(m, 4H),. 3. 40-3. 28(m, 2H), 2.03-1. 70(m, 4H) .
Preparation 12

tert-~Butyl 3- [(S—Chloro-— *pyrldyl)oxy] 1-p1per1d3.ne.—
carboxylate : ‘ ' ‘

35 The title compound was obtained from tert~butyl 3— hydroxy—-
~p1perld1necarboxylate and 2,5-dichloropyridine in the same -

marmmer as in Preparation 8.
- ESI-MS: 313.2(MHH)
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2.01=1.71(m -4H). Exanpl e 16 : ,
5-Chloro-N-[(15)-2-[(2-(4-[(6-nethyl -2-pyridyl)oxy]-1- 25 1 July 2005 -
plper|d|nyl - 2- oxoet hyl ) am no] - 2- oxo-1- (2- pyri dyl methyl)et hyl]-1-
~ benzof ur an9%245%56kani de The title conpound was obtai ned f rREWIRSIALIGHL v
4-[(6- met hyl - 2- pyri dyl ) oxy] - 1- pi peridi necar boxyl ate and {[(28) 2-{[(5-

hi | - b I b 3-(2- dyl ) pr opano 30-
am oy acet PNk, [ NPT A P B oRshZ, b 11 £14 9n$E257J@()M+1)
' H NMR (30@|\ﬁ6z(d,0|33€33;, SH. ,891- B9IBENE, 1H)),, &.62¢4. 10:(—'BHZm 1413),, 2.10-

8.16-8. 07(4m 7. 7 730 16 2H)
6. 70(d, J(8Hz %951’9(16 a%éz'd)‘In H}§’1’5 ]32’%(5‘%5? 35 5. 153[”5.06|(_|)m

1H), 4. 10-Bxampim 19 -, 3. 85- 3 27(m 6H), "2.41(s, 3H), 2 02- 1 70(m 4H).
Prepargtion 15 t@gl) ¥l ddBHehhat On21 pys ol D@ | Aine- 39 1
July 2005 055541. PCTf&%%1/£Q66 [g%r%ox{lgtghT%(B e conpound was

obt ai ned- % E&ﬁﬁii?%%hijwpl&%ﬁalﬂayw ~2-giqndhvdi) ﬁ@é%@]bo&wm'ela{ﬂd _
6 chl or.o- yiny dy ety )HHke 1] Ackh @amﬁgge nanner as in Preparation,13. 5

“H NVR (300MHz. 13) S.7.50(dd 6.87(d, J=8Hz. "
6, 61(d, J =8Hz, ?H?CD% %% “P?Cﬁ% &’ﬁf S %‘Tw EEOm t?éwy“b%ts% 34 g)sm 2H)
2.03-1. 90(q1nlozbi)2—x1yﬂﬁiyﬂl)wﬁrmﬁpﬂpeﬁldhﬂ@arﬁblk ylatxaimd 6 [L{2s) -2~

)

pyri dyl mePEYPFRY. IﬁW%ﬁQQE&ﬁté@ a¢mﬁtlnlﬁ§e06ﬁpawndnmas Zhtian . Bgdmpreom.
tert-but yks$-iif 6- 5g§ﬂ3qMQHg pyridyl)oxy]-1-piperidinecarboxyl ateand {[(25)-2

{[ (2E) - 3- (4-chl or opheny openoyl Jam no }-3-(2-pyridyl) . 15 propanoyl]
ani no} acetgfi'f é\m@cl(éomﬂi?héﬂé@rﬁé graﬁn%ﬁ—é’aéﬁll(mr ExHhpl 8. 10-= 7 EssumvssHm 275@-( |v++1)

1H NVR  (300N4z, SHPCL3),3&(8, 5648Hz )50, 71bk (a, Sr-Lutrr,. § 72t%-r7
ST O T zé*zw o e EEY
3.80(m, 2H), 3.77-3. 20(m, 6H), 2.10-1.50(m, 4H). -. .
' Example 12 L "
L 5~Chloro-N-{ (13) 2 [(2- {3—[(5 chloro-2 —pyrldyl)oxy] -1-.
: plperldlnyl} —2~oxoethyl)amino]-2- oxo—l—(2—pyr1dylmethyl)ethyl] -1-
20 Dbenzofuran-2-carboxamide S . :
The title compound was. obtalned from tert—butyl 3-[1{5-
, chloro- 2—pyr1dyl)oxy] l—plperldlnecarboxylate and {[(2S5)-2- {[(5~
- .chloro~l-benzofuran-2 -—yl)carbonyl]am:mo} 3- (2-pyridyl)propanoyl] -
amino}acetic acid in the same manher as in Example +1.
25 ESI-MS: 596.3 (M+H) ,
AH-NMR (300MHz, CDCls) & 8.84-8.69 {m, 1H), 8.65~-8.58{m, 1H), 8.17-
7.97(m, 2H), 7.68-7.60(m, 2H), 7.56-7.46{(m, 2H), 7.43-7.36{m, 2H),
7.29-7.24({m, 1H), 7.23-7.16(m, 1H), 6.70-6.60{m, 1H), 5.15-4.98 (m,
_ 2H), 4.20-3.85(m, 2H), 3.76~3.27(m, 6H), 2.09-1.50(m, 4H). ’
30. Preparation 13 . ' ' :

tert-Butyl 4-(2-pyridyloxy)-1 —piperidinecarboxylate

To a solution of 2-hydroxypyridine (2.0 g}, tert-butyl 4-
‘hydroxy—1~p1per1d1necarboxy1ate (5.3 g) and trlphenylphosphlne
(8.3 ¢g) in tetrahydrofuran (63 ml) was slowly added diethyl

35 azodicarboxylate (5.5 g) at 8°C, and the mixture was stirred at

room temperature for 4 hours. The reaction mixture was
concentrated in vacuo to give the crude product of the title
compound and the crude product was purified by chromatography on
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20 J==16Hz, 1H), 5.35-5.25(m 1H), 5.07=4.99(m 1H), 4.08-4.00(m 2H),

3.90-3.75(m 1H)-, 3.67.-3.50 (m 2H), 3. 49-3.20.(m .3H), 2.06-sly20¢m ,
2H), 1.87-1. 73gm 211). Exanple 18

. 5- Chl oro-WOPESHD. [(2 {4-[(6-chloro-2-pyridyl)oxy]-1 25 PCT/IPOL/11067

pi peridinyl }-2-oxoet hyl)am no] -2-oxo-1-(2-pyridylnmethyl)ethyl]-1-

benzof uran; l.2l car bo&am de The title conpound was obtained fromtert-butyl 4-
[ (6~ chi- orolfab)gridyl) oxy] -1-pi‘peridi necarboxyl ate and {[(25)-2-{[(5-
chl or o- | - PeREER U 306G, )apaihpny/ |8 . j6we . Q@}(m,Blﬁi,pyrsﬁw)saz@aan%] 6383

n ESI
206 AP Jon s TR SRS sty S Ty o i S W 1By
8.14(d, J=Hiz, 31|é|)5 37280my7. BO(.m 2 26H~1 PG6r, 7. 24D(mL . BiE)-) . 854 d2H),J—:8HzZ(s,
1H), 7534( =2,8Hz, 1H), 7.30-7.16(m 2H), 6.90(d, 35 3 8Hz, 1H),

6.67(dd, J= 8Hz 1H), 5.35-5.24(m 1H), 5.15-5.07(m 1H), 4.10- 4. 03(m
oH), 3.89Exappde 131) 3.66-3.44(m 3H), 3.40- 3.28(m 2H). 2.05-1.89(m

2H), 1.86-1. 69( nze2Hp- (PreRss yLy..2005 90341 (52
PCT/ JP01/ 11067 ;Lezrt BU(E ]'865{5}?;?%1% é\g.r (])(rrét hyl| )8QQ %yyf%d%ﬁ ?41 (2

pi peri di n&¥ZHERGFNRL el eﬁﬁ@}’ RESTd amaBo bt af Fad 4 ﬁﬂ‘% ¥ lbetpyli-

4- hydr oxy-ackypepededi necarboxyl ate and 5- tr| fil uoron"et hyl -2- hydr oxypyri di ne

5 in jde same m?[,ﬂge% gf—ﬁl n Prelgla %%b‘i(to(r!})b j‘l %I 391%/'%2113*:3%%13& 5 8. 40(br.

s, .1H), 7.76(dd,
3. 84- 3. 70mr1@m;t¢x3) e&p:@ezs(dmeza):bozymsm mc(ini{mﬁ)) 21—{8(121:)66{(14 2H)

1. 48 Ok, Z
(2E)(:S% (2<Chl oggﬁ%&l ngﬁ}%é’fg)oyiloxo P TP Ry prgpancyllamino} -
(trifluor éﬁethymcmpmltégﬂ Fe%g) menpepens dimylbyambg lam no}- 1-(2-

pyri dyl megbyhyist hytd axrgyhanide The title conpound was obtained from :
) - 2-pyridyl]oxy}-1- plperldlnecarboxylate

tert- ty 4- trlfluororreth
and. Iﬁ”ﬂg (ZBO%H‘IEE) CRCYs)- @h%eﬁééﬁenﬁ?l‘l&r pHbperfo ] (gwi FoPHz3-18) ,
pyri dyl )pBopaﬁ“@y&E)alm 1208) , a00E767 aEBAm| NILhe BAUERdraRsH-AS2HN, ExXaR{e 1.
- J=8Hz, 2H), 7.28-7.15{m, 2H), 6.85(dd, J=8,8Hz, 1H), 6.70(d,
J=8Hz, 1H);, 6.50(d, J=16Hz, 1H), 5.34~5.25{m, 1H), 5.06-4.98 (m;
- 1H),. . 4.06-4.01(m, 2H), 3. 91-3. 77{m, 1H}, 3.66~3.50(m, 2H), " 3 48—
20 3.20(m, 3H), 2.05-1. 90 (i, 2H), 1.86-1:71(m, -2H). .
Example 14 . IR : e .
5= Chloro~N%[(lS} 2—oxo-2 ({2 oxo~2 [4~(2—pyr1dyloxy) ~1-
s plperldlnyl]ethyl}amlno) =1- (2epyr1dylmethyl)ethyl] —l-benzofuran-—
_ 2-carboxamide : L : :
25 .The title compound was obtained from tert—butyl 4-(2-
. pyridyloxy)-l-piperidinecarboxylate and {[{25)~2- {[(5-chloro-l— {
benzofuran-2-yl)carbonyl}amino}=-3= (2—pyr1dyl)propanoy1}amlno}— |
' acetlc acid in the same manner as -in Example 1 '
ESI-MS: m/z 562 (M+1)
30 'H-NMR (300MHz, CDCls) & 8.80-8.71(m, 1H), 8.62(d; J=5Hz, 1H), -
'8.16~8.07 (m, 2H), 7.68-7.52(m, 3H), 7. 48(d, J=8Hz, 1H}, 7.40(d,
J—BHz, 1H), 7.37(dd4, J——2 8Hz, 1H), 7.30-7. 15{m, ‘2H), 6.85(dd,
J=8, 8Hz, 1H), 6.70(d, J—-8Hz,.1H), 5.35-5.24(m, 1IH), 5.15-5.07(m,
| - 1H), 4.09-4.02(m, 2H}, 3.90-3.71(m, 1H), 3.67-3.44(m, 3H), 3.39-
85 3.26({m, 2H), 2.05-1.70{m, 4H).
Preparation 14 : | :
' tert-Butyl 4- [(6~methyl 2-pyr1dyl)oxy] —~1l-piperidine- ‘

carboxylate
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ESI-MS: mz 616(M-1) ' H NVR (300MHz, -.CDCL13) 5 8.55(d, J=5Hz, 1H), 8.40 (br

s; 1H), .:20 8.04-7..95 (m - 1H) , 7.91 (d, J=8Hz, 1H)-, 7. 771.(u@d;005
1H 7 63(dd, J=2,16Hz, 1H), 7.60(d, J=16Hz, 1H), 7.45(d,
— J 8Hz M}OOZ’O?DB'S(d J=8Hz, 2H), 7.29-7.15(m 2H), °6. 80(dlar;'r/ma21;1maz 1H),

6.50(d, J=16Hz, 1H), 5.41-5.30(m 1H), 506497(m 1H), 4.08- 400(m 2H) ,

2 923.20m SUmg 98 830 2t B o e BRI T80
(trifluorcmeippiridinpgaihiylety} ahdpppleydtxuo-aishil1paridide <h- €Be
pyri‘dyl metdumle) ﬁ‘%%ut | qp?}f{e%[a%g{__saﬁai§oxam de The title. corrpound was

obtai ned fromtert
(trifluor oHeME| Y 300Ma,i @PCLeoxyY -7L-4di (pik; i d#lealaz,bomw ate 6a1d, J=g8Hz, 1H),

([(2982 (U5 @) omant; henzobipans?y dla.camony. boadt BOla S Af, s.30- o 1.

pyr i dyI ) propgnoyl m no acetic acid

ES| ng nfkfif %—Q-SwlvﬁH B0OME1 C18013) 2B) 8. 75( %1 JlBlku, 2HH)

8. 62(d, Ji&smz:'(s;w&aﬂ) 8..40(br s, 1H), 8.18-8.10(m 1H), .7.77(dd, J=2, 8Hz,
1H), 7.694,2,60(m2H), 7.49(d, J=8Hz, 1H), 7.41(d, J=8Hz, 1H), 7. 39(dd,
J=2, 8Hz, , 7.15(m 2H), 6.80(dd, J=2, 8Hz, 1H), 5.41. 41°% July 2005
WO 02/ 055541 PCYR2EPO3+ &%%ﬂoxﬁpﬁ@ﬁm)%‘l}[(ﬁ;)lr@—ﬁ (07¢m-[ | é,-lﬁengllg =4.03(m

e i e R

iperidine 5
car boxy| aP¥T THELRSEhE ) edhiydladrweanisls ai ned fromtert-butyl 4-hydroxy- - '

L Pl pery di necar baayk et antpSughl gno-chia yRih dLae NG fRpoe mnner

as in. Preﬁa{:}g{dzo 13. 1H-N
7.51(dd, J Ryridvihogy J(~opl%mne£ﬂyngx@lﬁ® BCm{ [1BF)-3- 83-3 70(m

2H), 3.33{ [&RD(M(%loﬂoﬁlZerl 0(214 AN 22 idy A s: 9H) .
Exanmglse %ﬁ_@ﬁ Ch;oro hen (2-{4-.[(5-Chloro-2-- N
pyri 71y SO EmigR nﬁfm 2“-“?6&’@1‘1 a(SZlnlgxample 1.

pyrl dyI melt Pt 127 S6R yM-ahi de
_ H—NMR (300MHzZ, CDCl3) o 8.:55(d, J=5Hz, 1H), .8.04-7. 85(m, 2H),
- 7 63 (dd, J=2, 16Hz, ‘1H), 7.61(d, J=16Hz, 1H), 7.50-7. 40 (m, 3H),
| 7.35(d, U=8Hz, 2H), 7.30-7.15(m, 2H), 6.70(d, J=BHz, lH), 6.55-
20 6. 45(m,.2H), .5.35-5.25(m, 1H), 5.07-4.98(m, 1H), 4. 07-4. 00 (m, 2H), .
3.86-3.72(m, 1H), .3.70-3.52(m, 2H), 3.48-3.20(m, 3H), 2. 41(3, BH),
2.01-+1.71 (m," 4H)}. '
ExXanmple 16 AR .. I
5-Chloro-N-[ (1§)-2-[ (2- {4 [ (6-methyl-2-pyridyl) oxy] -1~ -
25 plperldlnyl}—z oxoethyl)amino)]-2-oxo—-1- (2—pyr1dyhnethyl)ethyl} -1~
benzofuran——2-carboxamlde
The tltle compound was obtalned from tert-butyl 4-[ (6~
methyl- 2—-pyr1dyl)oxy} 1—p1per1d1necarboxylate and {[(25)-2-{[ (5~
chloro—-l-benzofuran-2-yl)carbonyl]amino}—-3- (2-pyridyl)propanoyl] ~
30- aminol}acetic acid in the same manner as in Example 1.
ESI-MS: m/z 576 (M+1)
H-NMR  (300MHz, CDCls) § 8.80-8.70(m, 1H), 8.62(d, J=5Hz, 1H),
8.16-8.07 (m, 1H), 7.69-7.60(m, 2H), 7.51—-7-35(.;m, -4H) , 7!30-,7.-16(m,
2H), 6.70(d, J0=8Hz, 1H), 6.49(d, J=8Hz, 1H), 5.35-5 _25(m, 1H),
36 5.16-5.06(m, 1H), 4.10-4. 02(m, 2H), 3.85-3.27(m, 6H), 2 41(s, 3H),
2.02-1.70{m, 4H).
Preparation 15
tert-Butyl 4-[(6-chloro-2-pyridyl)oxy] —l-piperidine-
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The title conpound was obtained fromtert- butyI 4- [(5-

chl oro- 2--pyri dyl ) oxy) - 1- pi peri di necar boxyl ate and {[(28) 2-" 1Ju|y2005_'

{[ (2E) - 3- (4-chl or ophenyl ) - 2- propenoyl ] am no} - 3- (2-pyridyl) -

- propanoyl | @ A¥REEtic acid in the sanme manner as .in Exanpl P CI/IPORDIOES! - VB:
m z 582(NH) 1H NVR' (300MHz, CDC13) .6 8.55(d, J=5Hz, 1H),- 8.05(d, J=2Hz,

1H) 7.90(d, J—8HZ 1H), 7.63(dd, J:2,16HZ, 1H), 7.60(d,
i tboRunabes =5 o (4, 3= |

J= 16i—|z =2, 8Hz, 7.45(d, J==8Hz, 2H), 7.35(d, J=8Hz,

2H), 7. 28 7 14( rrrI'hZéH):,ltﬂieG&mmm—%a&%btéﬂledZEr&n FHYrd~phE S HE b D oxy-—

5 275 17(m ke, ge e derCn T 0o o S8 B DS BT VAT

5- Chl or o- Ns@f¢ Shagnel 2a$ 4iy] Prepatatbe-pyr i dyI ) oxy] - 1- -

P o ) emnel & e BB e L0

4-[(5 chl 6r.81 2dpydT@E,) B} - b- p6p2rlBime cHilho>3.88-6 . a8 dm] [ZHD5) -2 -36( 5-
chl oro-1 - benzgimr apap; ﬁ)@albgwﬂd o N0} 1 374E_§1 F@q(hdybﬁgsogglpﬁs £y

am no}acetlc acid in the same manher as 1nh
506( Mr1) 1PE#ERLe 3HOMHz, CDC13) 5 8.75(d, J 8Hz 1H), 8.62(d,  J=5Hz, .1H),

8 17 8 09(m 1H) (28) 03¢ ti-Glidiépher )—ﬁ-—@? 5}@%@2—%@)—£(1 Jujfy ZOQJ =2, 8Hz,

49 39(dd, 4 05 WO
02/ 05 41(%‘31%%;29%1]]0 Plﬁ’e’é-‘(“g%%yl}l o %éwgl J?#(éﬁ?j 2H)OX% 5 A@dd, J=2, 8Hz,
1H), 5.27-PBcidyinettiyl) AhyhlscHanidd), 4:10-4.02(m 2H),  3.90- 3. 76(m

) 53p?§p§r e R A T e Lt

title co QNB%‘mmlaiYﬂéGXﬂ-deMrMCatbbyylakg and {[(28)-2~

P A A i IR Rl 2

4.41(1F 1O acsijc. a@;l dm mnsagﬁ)malln@g-aj_s @@(mxamp{}ge 1.
1. 47(s, 9Iﬂ)sx—Ezsarra{/Q 332 (M+1) -
1H—NMR (300MHz, -€DCls) & 8. 56(d J=5Hz, 1H},. 8.04=7.87(n, 2H), -
- 7.69- 7 49(m, 3H), 7.46(d, J=8Hz, 2H), 7.36(d, J=8Hz, 2H), 7.30-
© 7.15(m, ‘2H),. 6.90(d, J=8Hz, 1H), 6.64(dd, J=2,8Hz, 1H), 6.50(d,
20 -J=16Hz, 1H), 5.35-5. '25'(m, iH), 5.07-=4.99(m, 1H), 4. OB 4.00(m, 2H),
3.90-3.75(m, 1H), 3.67-3.50 (m, 2H), 3.49-3.20.(m, 3H), 2. 06-1 90(m,_
2H), 1.87~1.73(m, 2H).
Example 18 . :
. SeChloro—N¥ [(1S)-2-1(2-{4-[ (6~chloro-2-pyridyl)oxy]-1- .
25 piperidinyl }~2-oxoethyl) amino] -2-oxo-1- (2-pyridylmethyl) ethyli-1-
benzofuran-2 carboxamlde : - . : .

. The title compound was obtained from tert-butyl 4- [( 6—
-chloro-2-pyridyl)oxy] -l-piperidinecarboxylate and- { [ (25)-2~={(5-
chloro-l1-benzofuran-2-yl)carbonyl]amino}-3- (2-pyridyl) p'ropanoyl] -

30 aminolacetic acid in the same manner as in Example 1. |

.ESI-MS: m/z 596 (M+1)

‘H-NMR (300MHz, CDCls) & 8.80~8.71(m, 1H), 8.62(d, J=5Hz, 1H),

'8.14(d, J=2Hz, 1H), 7.69-7.60(m, 2H), 7.56-7.45(m, 2H), 7.41(4,
J=.§Hz, 1H}, 7.34{dd, U=~2,8Hz, 1H}, 7.30-7.16(m, 2H), 6.90(d,

35 J=8Hz, 1H), 6.67(dd, J=2,8Hz, 1H), 5.35-5.24(m, 1H), 5.15-5.07(m,
' 1H), 4.10-4.03(m, 2H), 3.89-3.75(m, 1H), 3.66-3.44{(m, 3H), 3 40—
3.28(m, 2H), 2.05-1.89{(m, 2H), 1.86-1.69(m, 2H).
Preparation 16 '
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(2E) - 3- (4- Chl or ophenyl }-N-[ (1S) - 2- ox0- 2- ([ 2- ox0-2-(4 15

phenoxy- 1- pi peri di nyl ) ethyl ] am no} - 1- (2-pyridyl methyl)ethyl]- asCJuw;mns de
The title conpound was obtained fromtert-butyl 4-phenoxy.- ,

- 1- pi peri di weeewussnay| at e and {{(2S)-2-{[(2E)-3-(4-chl oropherl}(ti)lJmu/]loﬁ? _
pr openoyl ] am no} - 3- ( 2- pyr| dyI )propanoyl ] am no}acetic acid in the 20 sanme

manner as in Exa le 1. m z, 547 M%hid H NVR (300MHz, - CDC13) S
8.55(d, J=5Hz,: 1¥35%" Bélfé’é ‘? éi?m(tlzﬁluorrme ¥ 5-2?JEJ§§IJZJOXM1- 7 60(d,
J=16Hz, 1|—|pl§eﬁﬁﬁﬂ1egb§3bﬁ lafle 12- 7. 38(m 6H) 6.96(dd, J=8, 8Hz, -
6.90(d, J=8Hz 64 dd, J=2,1 " 5.06-4. o

4. 60- 4. 50(m 1H)%h%1 ‘66?‘51 %%’ﬂim‘émas§ 1§e‘§2f¥ﬁm éi%rt‘%“g?gls‘*;%}’%m%ﬁ)

1. ?:gl 1. 79( ﬁrrz(mpérldlﬁmaapbmﬁ@ate and 5- tﬁlfluoromethyl 2—51ydr<|>:3§yp3;’1rlldi1ne ‘

5- org- X 2 XY, pi peridinyl)ethy :

am no}-1- (%L glir%idgalm%eﬁﬁg?% tahQS]% %f(eggﬁzg‘}or?alnj- 30 2-carboxanide The title
conpound miats-mm dBOeHE,r @DCLg) t 8 bita0 (bé-phettxy -7 . Jalidelr Udbperay vyl ate
and- {[(28)626§ [d(%"@hhorﬁi)l rBZSQTSUQ?Qm, lﬂ)l,)cflrsgolngo (ﬁé 2H 3.35-

] am no} - 3 égl@\é propanoyl Jam o} ‘ateti'd aci
Exanpl e 1 nfz %611( ZH) VR %%cilm\ﬁéz(m,c@ﬁia)lsfi%{m-%neg(m

1H), 8. 61(@;31@—:@4219 1H), 8.19-8.08(m. 1H), 7.67-7.60(m 2H), 7.49(d,
Sobcde 45 T Byt sl N s Frers 2 ogonto (ks
6. 90(d,  J=8bzt FI2kromSLAR5:BEmi Yt oxd) SI-pAFEH Minyl b thdl Db 2m22H)
3,003 A e O AT Ry 02 1 80(m ar) reparation 19757
sol uti on-of tertTliﬁJﬂ:ytla ¢ymbraxyd Wasi pbtathend-froar hexy-bueyl 30-0[ %) | o
t2 et2 rgqgéiuﬁgﬁ%gﬁﬁhﬁ@%%%lw %gﬁﬁ%b%?gtaﬁﬁ{aegglé%% t%Z)xyPate (38. 9 -
g) at xt ) wadde |W@§°Ehe¥ﬂdm2r§ﬁﬁEﬁE@Mibmﬂﬁ0]2‘3Td13r's and at *
60C for 8 pyridyl)propanoyl]amino}acetic acid in the.same manner as in
Example 1. L ‘ - '
ESI-MS: m/z 616(M+1)
_ TH-NMR (300MHz, CDCl3) o6 8.551{d, J—SHZ, 1H}, 8.40 (br s, 1H),
-+ 20 8.04~7.95(m,- 1H), 7.91(d, J-—BHZ, iy, 7.77(dd, J=2,8Hz, IH), 7
7.63(dd, J=2,16Hz, 1H), 7.60(d, J=16Hz, 1H), 7.45(d, J=8Hz, 2H),
‘7-35(d, J=8Hz, 2H), 7.29~7.15(m, 2H}, 6.80 (ad, J=2,8Hz, 1H),
6.50(d, J=16Hz, 1H), 5.41-5.30(m, 1H), 5.06-4.97(m,  1H), 4.08-
4.00(m, 2H), 3.92-3.20(m, 6H), 2'.06—1.92 (m, 2H)}, 1.86-1.71{(m, 2H).
25  Example 20 | ‘ -
5= Chloro-N—[(lS)—Z 0X0o—2~ {[2—oxo—2 (4- {[5-
{(trifluoromethyl)-2~pyridyl]oxy} ~J.-p1per:1.d1nyl) ethyljamino}-1-{2- |
pyridylmethyl)ethyl]-1-benzofuran-2-carboxamide - '
- The title compound was obtained from tert-butyl.4-{[5-

30 (trifluoromethyl)-2~-pyridyl]oxy}-1-piperidinecarboxylate and -
{[(25)~2-{{ (5~chloro~1-benzofuran-2-yl) carbonyl] amino}-3- (2~
pyridyl)propanoyl]aminolacetic acid in the same manner as in
Example 1. | 7
ESI-MS: m/z 630 (M+1)

35 H-NMR (300MHz, CbCls) o 8. 75(d, J=8Hz, 1lH), 8.62(d, J=5Hz, 1H),
8.40(br s, 1H), 8.18-8.10(m, -1H), 7.77(dd, J=2,8Hz, 1H), 7.69-
7.60(m, 2H), 7.49(d, J=8Hz, 1H), 7.41(d, J=8Hz, 1H), 7.39(dd,
J=2,8Hz, 1H), 7.30-7.15(m, 2H), 6.80(dd, J=2,8Hz, 1H), 5.41-
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manner as in -




. 5H), 3.20-

hours. The reaction m xture was concentrated in vacuo to give the crude
product of the title conpound. The crude product was purified fyuly 2005
chromat ogr a hfé on SI lica gel.. 15 1H NVR (300MHz, CDC13) &- 3.90-3.58(m
‘XD ,1.90-- 1.78(m 2H), 1.65-1.50(m 2H), PETABYILI0GH)
Exanpl e 25 (2E) 3 (4 Cilorophenyl)-N-[(1S)-2-oxo-2-({2-oxo-2-[4- -
(222tr|I etx) pEP etl m :
; pyridyl ne{)hﬂ?)gnp riﬁ] écﬂ a%q gzhﬁj’h%ﬂtlgﬁcoﬁp&%ﬂg 2ﬁ?bb$a?% 80 (m, 1H)
fromtert %u{%B-EJ(@,,ZSE},t2407110r9c1dmh02§I) 11p8’pe14'kﬁ(mcéﬂboxyl ate and

{[(29)-2- {li]_(%@ra%mn(i?chl orophenyl ) - 2- propenoyl.] am no} - 3- (2 :
pyri dyl) propamoyti —amrno}acetic acid in the sane -manner ‘asin Exarrpl e l. 25

ESI M8z 553(Mut-Bugyiivk- [ $9omhtorccBepyyisys) esyk; 1-pislariding- 8
05-7. 85(mcaah90xy(1atg 62(dd J= 2 16Hz, 1H) 7. 60(d J=16Hz, 1H), 7.45(d,
J=8Hz, 34( %@i 7.28-7.13(m 6.49(dd, J=2, 16Hz, 1H),.
5. 05- 4. 95( m 1H)T 8. Q?PPR%W&% O@Gasn6§( ﬁf—orameﬂ?kwﬁ $5huery3H) , -
5 chl o éGWPMB o 3. [ (> o B (2 S P apymidine in the

X0-Z~ | u -
et hoxy) - 1-3 F“)E”d‘i“ﬁ’y’| ‘]’%H‘é/l re&’ﬁlrﬁ%)l[’ é zpyridyl methyl)ethyl] -1-
benzofuraﬁHannr bpoavrle CBRITheS ta tdee(cz;or;upagg@d way, obtsi el 50 Bt{%rtiﬁqltw
4- (2, 29 2- 6tr617f uo&ng%@ox%ﬁ)él -5p|25e Kﬁ} oxy:J’ agaegsﬁgéﬂ‘[(%@dy% {3[3(_5- .

chl oro- 1- benzo ur an- rbony I ='("2-
ani no} acet3i-€04® d2Hh: t eozsénﬁodﬂnnéﬁ) ash?ﬁﬂxeﬁrﬁ)ﬂne 2H) 441142 ($y D05 WO

02/ 055541 JBCi4 11067 ESI-M5: mz 567(Mrl) 'H NWMR (300MHz, CDC13) 5
8. 83-8. 67(:-m %FI)'_S d, J=5 8.19-8.05 IH), 7:69-7.59(m 2H), .
7.49(d, J=8Hz, m?E)73z&ﬂoCthF%nH§hyN-ﬂ%%)(ﬁ%~E@d%%S-ghﬁorw%O 7.16(m
211) ,. 5 1@y5161§(tmax§3—1119plpérialﬁ vy D 0:285hy 13 And 1 64L 8x04t) (2-3.,60- 3. 42(m™ -
iHI) sopropgyy %Y%‘F"%‘é‘?ﬁlﬁfd%@gﬂsswﬁ%ﬁ%é rirt?f)gr 2f)lngguﬁ8 ;[Ngztog'tjg%/lned from
tert-butyl 4-hy@hexyitle .compound was obtained from tert-butyl 4~{{(5- . '
chloro~2-pyridyl)oxy]-l-piperidinecarboxylate and {[(28}-2~"
{{(2E)-3-(4- chlorophenyl) -2-propenoyl]amino}-3- {2-pyr1dyl)—
, propanoyl}amlno}acetlc acid in the same manner as in Example L.
20 ESI-—MS m/z 582 (M+1) . ) ‘ ,
TR (300MHz, CDCls) -8 8.55(d, J—5Hz, 1H),' 8.05(d, J=2Hz, lH),
7.98(br s, 1H), 7.90(d, J=8Hz, lH), 7.63(dd, J=2,16Hz, 1H), .
7.60(d, J=16Hz, 1H), 7.52(dd, -J=2,8Hz, 1H), 7.45{(d, J=8Hz, 2H),
7.35(d, J=8Hz, 2H), 7.28-7.14(m, 2H), 6.66(dd, J=2,8Hz, 1H),
- 26 6.50(d, J=16Hz, 1H), 5.27-5.17{m, 1H), 5.06-4.97(m, 1H), 4.06~
3.98(m, 2H), 3.90-3.75(m, 1H), 3.70-3.20(m, 5H)‘,,2.o3—1.'70(m-, aH). |
- Example 22 : :
5 Chloro——N—[(lS} 2 [ (2-{4-[ (5-chloro-2-pyridyl) oxy]-1-
plperldlnyl}—2 oxoethyl) amino]-2-oxo-1- (2—pyr1dylmethyl)ethyl] 1-
30 . benzofuran-2-carboxamide
The title compound was obtained from tert-butyl 4-[ (5-
chloro-2-pyridyl)oxy]-1l-piperidinecarboxylate and {[(28)-2-{[ (5~
chloro-l-benzofuran-2-yl)carbonyl]amino}-3- (2—~pyr1dyl)propanoyl]-—
‘amino}acetic acid in the same manner as 1n Example 1.
35 ESI-MS: m/z 596 (M+1)
*H-NMR (300MHz, CDCls) & 8.75(d, J=8Hz, 1H), 8.62(d, J=5Hz, 1H),
8.17-8.09(m, 1H), 8.05(d, J=2Hz, 1H), 7.69-7.60(m, 2H), 7.52(dd,
J=2,8Hz, 1H), 7.49(d, J=8Hz, 1H), 7.41(d, J=8Hz, 1H), 7.39(dd,
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10 1- pi peridi necar boxyl ate and 2-i odopropane in the sane' nmanner as - in .
Pr epar at i on77 "H NMR (300MHz, CDC13) 5 3.87-3.73(m 2H), 3.75- BJLﬂi510tﬂﬁ 1H),
3-55- 3.45 1H), 3.10-2.47(m 2H),- 1.85-1.40(m 4H'; 1.26(s, 9H)" 1.15
- (d, J=THz, 2/0“%*1 Exanpl e 27 - PCT/IPOI/11067 '
(2E) - 3- (4 Chl or ophenyl )-N-[ (1S)-2-{[ 2- (4 i sopr opoxy-1-

pi peri di nyhl oatyhy! Farhne} ( I e |'] ryl am de
The title" l-30%28%);%(1n(?hlhi,ﬁ’ V\/<}517sIgb ft?all'?n(e % om t%ef%t&i gﬂi’ ‘F(Bédr%%) afty} s 21

i sopr opoxy=! ?)I&er:ifépirne'i)drﬁaéxwme Hhld {4 {J(OZQ)--OZ—({rt[f(ZE) 33(20-3.76(m, 1H),
chl or ophenyl §5-23 pr: noy) a 13 p dyl a a IZO cid
in the sa manner:qg[g in I':'xglrrggg%éélél yjl\l}g 3?52-?3(@%% %I—F'NI\}R%?}OI\ZEZ&’ o
.CDC13) 5 5(d, J=5Hz, 1H), 8.01-7.81(m 2H), - 25 7.66-7.55 (m 2H);
7t45. (& BF@ﬁ:atZth 187.35(d, J=8Hz, 2H), 7.14- 7.27(6, 2H) ., 6.49(dd,

J=2,16Hz, 1 4- 3.96(m.2H), 3.90-3.31 6

3. 29- 3. 10( mH) 2H) ¢ 55?}%(14&9@%@‘ “%E@&lgi%?%%boma eExam(:)Ime 22) 30
5- Chl or 0- N- [ (1S) Tigs {{fiZ1e4 conppmnd mas bb}tlaﬁﬁéddfﬁ&ﬁ)t&t—@(ﬁwhyl-ﬂlydroxy~
am no} - 2- 0XQs] é:e(r%d ecg}'%g)gf/?rom%%j kaiﬂ.gn?Jb.enxiO{klfé an. 2 carl&ggxam de The

title conpound was o taine
i sopr opoxyRTeR#AnFEAcs Aécar boxyl ate and: {[(28) 2-{[(5-chl'oi -0-1- 35

b f M2 2 I ti id
o hesans u 13604 .n@‘f L 73S Zepby At °£§‘>§%ﬂf]1 9B N ot
CDC13) S & g3-@edfiy BHyo 8- @H 20518 - 3PFP, 27 4B, 128\ L2504 - 6\6\@ 4H),
02/ 055541 JP@’U/(&POQH11067 '8.15-8.05(m 1H), 7. 68-7.60(m 2H), 7.48(d,
J=8Hz, 1 4- 35(m 2 7.30-7.15(m 2 ,5.,15-5..05m'1,

. 4.06- 4. ?&%@ﬁ)—g 3. g9 3. %(m 1H), 3. (78 3. '?g(m-em)- 3. 2’3(3 10(H)m 1H),
1.82-1.45(m  4HPE)+3140eChIoihihengt) ~N5 [ PLepaR-addaip-312texs-But4d .

4- but ggy- 'ph%hegy@Qafﬁgffcawla}gﬁlmmmg}e CO{ED%%%EidWimeﬁ%} 'd %d firom

tert-butyl4-
acry amlde .

The title compound was obtalned, from-tert—butyl 4—-'phe_noxy-
~piperidinecarboxylate'and {F(28) 2 {[(2E)-3-(4~ chlorophenyl)—z'—'-
propenoyl]amino}—3- (2—-pyr1dyl)propa_noyl]am:.no}acetlc acid in the

20  same manner-as in Example 1. '
ESI-MS: m/z 547 (M+1) ) L
'H-NMR (300MHz,- CDCls) & 8.55(d, J=5Hz,. 1H), 8.05-7.82(m, 2H),
7.62(dd, J=2,16Hz, 1H), 7.60(d, J=16Hz, -1H), ,7 45(d, J=8Hz, 2H},.
7.12-7.38(m, 6H); 6.96(dd, J=8,8Hz, 1H), 6.90(d, J=8Hz, 2H),

25 6.49(dd, J=2,16Hz, 1H), 5.06-4.97{(m, 1H), 4.,60-4.50{m, 1H), 4.06-
3.99(m, 2H), 3.81-3.52(m, 3H), 3.48—3.20(m, 3H}), 1.90-1.79{(m, - 4H).
Example 24 - :

5-—Chloro-N—[(ls) —2- ox0—-2-{ [2~ox0-2~ (4-phenoxy-1-
_ plperldlnyl)ethyl]amlno} i- (2-—pyr1dylmethyl}ethyl] ~1~benzofuran—

30  2-carboxamide ,

The title compound was obtained from tert-butyl 4-phenoxy-
l-piperidinecarboxylate and {{(25)-2-{ [ (5-chloro-1-benzofuran-2-
yl)carbonyl]amlno} 3~ (2-pyr1dyl)propanoyl]amlno}acetlc acid in
the same mamner as in Example 1. ‘

35 ESIMS: m/z 561 (M+l) . _ _

'H-NMR (300MHz, CDCls) & 8.84-8.69(m, 1H), 8.61(d, J=SHz, 1H),
8.19-8.08(m, 1H), 7.67-7.60(m, 2H), 7.49(d, J=8Hz, 1H), 7.41(d,
J=8Hz, 1H), 7.38(dd, J=2,8Hz, 1H), 7.32-7.15(m, 4H), 6.96(dd,
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1- plperldlnecarboxylate and | -i-odobutane in the sanme manner as in - o
Preparatlon 7. 10 1H NWVR (300MHz, CDCl13) 6 3.82-3.70(m 2H) 3. d.ﬁwaoc%(m
3H), 3.12- 3.00(m 2H), 1.87-1.76(m 2H), 1.46(s, 9H), 1.60-1.30(m 4-H),
- 0.98-0. 80( mo%ﬁmﬁxarrpl e 29 . . PCT/IPOI11067
(2E) - N-[(lS) 2- {[2 (4 But oxy- | - pi per|d| nyl )-2-oxoethyl]- 15 am no

L 21 O o R Tt BT kel G SO 0P 361V PTG AT,
pi peri di netEr bokylSatde Oarid, { PHRS)3 BA-{.28)(n3- {4} £hd or®E @B, - 2H) , 1.92-

propenoyl-]@_ngggn} 4 (2-pyridyl)propanoyl.] amno} acetic acid in the 20 .
sanme nmari ner a (ampl e 1. ESI-Ms: mlz 527(M+1) 1H NVR (300|\/Hz CDC13) 6 ..

8. 55(d, J=Ml 7.82 (ni, 2H), . 7.62(dd, J=2, 16Hz, .7.60(d,
J=16Hz 5 1 7. 454 _ 2 14 2

6. 49(dd5 ?)2 15Hz ﬁfﬁy&Hé égg% =y gﬁéﬁ(‘ﬂ’fﬁ)&ﬁ%g% gﬂ%‘{ "31%5‘&0 m 2
3. 84- 3. eg(ﬁrhwlag%g 3.11(m -8H), 1.84-1.70(m. 2H), 1.29(m 4H),

0.91(ti J=7Hz, 31!'E9 a 5@1@'&953 39 tert—butizl 4-hydroxy—1 r‘P er2~|_d1ne-
N-[(1S)-2- % pi perid a\g oxoet hyl . :
oxo- 1- ( 2- py¥¥ Y&é ﬁy|(¥8t%y9f 1, [arFer 1%#511105%%#&%@ g berdri de 30 The
title corrpmmeumphbts i‘:@él tfzsz)g tggrtmb?%yfhl &.t&ﬁﬁ:séﬂ (4f50 ml)* was _ .
I peri |ne - C nzof uran-2- .

SI ;Jcar]‘@ C]]awgﬁﬁ éga d g’? dﬁﬁ?&f?ﬁﬁi@ﬁe 8né’} géﬁ% i&Cacithe ﬁ‘lx‘t:ﬁ?ée
sé%gﬁ?,;ragnavaaa$twr5daﬂt)lﬁocin HeblpadVatubz £64 14 Mﬂﬁr535ahﬂ'9HUR60@Qbﬂ'@ |
7.51-7. 15?’&&58 e %%%2 ’%F@’Q%%g]?l‘% tzag?—ﬁ in ‘gaggﬂl%l%b%"elwe

3. 60- 3. 27(%ud¢H;>r0<é,ugtt &t ltiz(antlzm)e compsund 47 The cebfie drddudt 3@6m. 2H),

0.91(t, Jofid; 4@h§o 1 PCT/JP01/.11067
Prepgrgt iqn Zgltag?l? Buty m]al:lﬂdgl%g % 8%{\0%92{)%%?nyl Yoxy]-1-

pi per L9 negamx@%thgDﬁlt}l & SofPodnas (s %Btral-?n@@"ﬁr éﬁ](merZH)but]y-IQO—*
4- hydr oxy-1.98Xmpi ey ] di ressar. Wml apg) and. Qgﬁg,dlgml or opyr azine-.in: t he samne

manner asE&%mBigpggatlon 8. - N
- " (2E)-3- (4 -Chlorophenyl)—N—[(lS) 2—oxo—~2-({2 0X0~2~ 2=
_ e (R 2,2 trlfluoroethoxy) 1—p1per1d1nyl]ethyl}amlno) 1- (2—
20- pyrldylmethyl)ethyl]acrylamlde : oo -
_ The title compound was obtained from tertmbutyl 4~ {2 2,2~ -~
- trifluoroethoxy)-1-piperidinecarboxylate and {[(2S)~2-{[ (2E)~3~.
(4-chleorophenyl) ~2-piropenoyl]amino}-3- (deyrldyl)propanoyl]—'
amino}acetic acid in the same manner as in Example 1. '

25 . ESI-MS: m/z 553 (M+1) ' . '

' H-NMR {300MHz, CDCls) & 8.55(d, J—SHZ, 1H), 8.05-7.82 (m, 2H), , f
7.62(dd, J=2,16Hz, 1H), 7.60(d, J=16Hz, 1H), 7. 45 (d, - J=8Hz,. 2.H),
71.34(d, J=8HZ, 2H), 7.28-7.13(m, 2H), 6.49(dd, J=2,16Hz, 1H),
5.05-4.95(m, 1H), 4.10-3.92(m, 2H), 3.90-3.63(m, 4H), 3.60-3.35(m,

30 3H), 3.30-3.16(m, 2H), 1.88-1.56(m, 4H). c
Example 26 B ‘

5-Chloro-N-[ (1S} ~2-ox0o-2- ({2-0x0-2~[4~ (2,2, 2~trifluoro-
ethoxy) ~1-piperidinyl)ethyl}amino)-1- (2—pyr1dylmethyl)ethyl] -1-
. benzofuran-—2- —-carboxamide :

35 The title compound was obtalned from tert“butyl 4-(2,2,2-
trifluoroethoxy)-l-piperidinecarboxylate and {[(2S}-2-{[ {5~
.Cchloro-l1-benzofuran-2-yl)carbonyl]amino} 3~(2—pyr1dy1)propanoyl]-
amino}acetic acid in the same manner as in Example 1
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ESI - MS: 314..2(M+H) ' H NVR (300MHz, CDC13). 6.8.13(s, 1H), 8.10(s, 1H),
5.21(septet, - J=4Hz; 1H), 3.82-3.70(m 2H), 3.32(dddJ=14, 9; 4Hz 12Hy 20 05-
10 1.93(m. I—% 1.82-1.68(m 2H), 1.48(s, 9H). Exanple 31 '

- (2E)-3-(4- Ju) (Oe?ﬂﬂlényl) N[(1S)-2-[(2-{4-[(6-chl oro-2- PCT/JP01111067
pyraziryl)oxy]-1- plperldlnyl} 2- oxoet hyl ) am no] - 2- oxo- I- (2-

pyri dyl net ) h nam de 15 The.title conpound.was. obt ai ned from-
tert- butylﬁgi[ %52 Igp]a/ram nyl )oxy] 1- pi peri di necar boxyl ate and

{. [(38?)2 -TH-R( ZEWOME%,( 4epchk prdmhanys). 62-R! opeNoYe Janeo} g_gﬁgtx o1 20
ri r n C nner...as .1 n e i

Eél- y: gs@@ Mrg Iiii)atml'-l- ? M 5%[‘)81'3%{&? S?g%‘%@ Jjﬂgzm&mrlﬂ)‘ln%dle(s '

1H), 8. 11thRz=117. iﬂdd@ B2( 8Hz1 HLE) 7. DE3F-RAG, | B1)', 75 Brg-s1,05 ( mé |

J: 8, 2Hg, 1Hm) 7.6%6d 6

7.26(d, JH)H Lieds, éié’édc?H’JH? 36 = %Q”‘m’ 6%(32@25%45%w3ﬂ’m .

8
5.33-5. 22( 71‘1“&%3) 071 GI(-R8 (mpf) 4HY : 05(app d, J=4Hz, 2H), 3.92-3.76(m
1H), 3. 67-E:cpbiariah) 203 48 3.21(m 3H), 2.06-1.92(m 2H), .1.88-1.73(m"

2 Exanpl e 32, N- S)-2-[(2-{4-{(6-chl oro-2-pyrazinyl)o 1-
SIS) pi per |md)| nyl } tfrgxgéh@ 3%%%@%&&‘@%?%&%&%@9@@%& f\lyl { %L XY]
benzof ur an- 2- carlﬂmxadrtﬂe Jdngpduirid Wa@owﬁﬂﬂﬂed\ﬁﬁr&btt%kﬁeﬂuﬁﬁﬁrﬁllg o@&t—y I

4-[ (630 CchlhQl p necar boxyl at e and
{[(5- chI o}o%’?p%e%{% ur an- %{%%:Sa?%% gﬁ% RiQpase sngghe same manner as
pyr i dyI )pﬂ@pé’ﬁ@?&?@mmﬂacetl ¢ acid in the same nanner as in Exanple 1.

E SI5- 2Hz 4@ | Ig\% %%Lg%ﬁ‘i %@"i‘mgoﬁl%o%%(mrs 1%@??3 gg?m

3H), 7. 65(1%85 (13«:811@Hz 3 erZ 37 68( RHT=2H 85TM). 40 (7, 44X, U-Hz, BPH), 7.43(s,

1H), 7.39¢du5(d5 ayemz 7.28(d, . J=8Hz, lH) 7.20(dd,. J=8, 5Hz, 1H),
5. 33- 23 Jgn g 07(m M, 4. 07(app . J=4Hz, 2H) 3.91-3.76(m
1H),

(2E) - (4—Chlorophenyl)-—N—[(1S)-2 {[2~ (4 J_sopropoxy-—l—‘ '
plperldlnyl)-2—oxoethyl}amlno} —-2-0x0~1- (2-pyr1dylmethyl) ethyl]~
acrylamide :

The title compound was obtained from tert-butyl 4= -

- 20 1sopropoxy—1-p1per1d1nec:arboxylate and L[(28)-2- {[{2E) ~3-(4—' '
-chlorophenyl) 2~—propenoyl] amino}-3- (2——pyr1dyl)propanoyl]am1no}-,
acetlc acid in the same manner as in Example ‘1. e :
ESI-MS: m/z 513 (M+1)

- 'BE-NMR (300MHz, CDCL3) '8 8.55(d, J=5Hz, 1H), 8.01-7.81(m, 2H),

25 7.66-7. 55 (m, 2H), 7:45(d, J=8Hz, 2H), 7.35(d, J-8Hz, ‘2H), 7. 14—
7. 27(m, Z2H), 6.49{dd, J=2,16Hz, 1H), 5.05-4.97(m, 1H), 4.04- .

. 3.96(m, 2H), 3.90-3. 31 {m, 6H), 3.29-3. 10(m, 2H), l 82-1. 45(m,4H),
1.14(d, J=7Hz, GH)
. Example 28 ' o : : .. . :

30 - 5- Chloro—N—-[(lS) —2~-{[2~(4- J.sopropoxy—l—plperldlnyl) -2-
oxoethyl]amlno} -2~ oxo-—l (2—pyr1dyhnethyl)ethyl] l—benzofuran—z—
carboxamide ' -

The title compound was obtalned from tert—butyl 4-
isopropoxy-l-piperidinecarboxylate and {[(2S}-2-{[(5-chloto-1-

35 benzofuran-2 -yl}carbonyl]amlno} 3- (anyrldyl)propanoyl}amlno}—
‘acetic acid in the same ‘manner as in Example 1. ' '
ESI-MS: m/z 527 (M+1)

"H-NMR (300MHz, CDCls) & 8.83-8.68(m, 1H), 8.61(d, J=5Hz, 1H), .
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5 2 07 . 91(m2H) .1.89-1.72(m 2H). Preparation 23 tert Butyl
4-[(6-chloro-3-pyridazinyi)oxy]-1 piperidinecarboxylate The t|1tduqzmosrpound
wasobt ai ned fromtert-butyl 4-hydroxy- 10 1-piperidinecarboxyl ate and
- 3,6-di chm%ﬂm?ﬂam ne.an the sanme nmanner as in Prepar atiRIT/BPO1/ERIST
IVB 314.2(M+H) 'HNM (300MHz, CDC13) 5 7.38(d, J=9Hz, 1H), 6.94(d, J= -OHz,

4 3,87-3..73(b 3.26(ddd, 15
J 14 9, 4é|z£§e€o8§‘;‘“'13ﬁ§‘zf02”( :%)8—5,_50@,1 %ﬁ(rlr%;g(%drzﬂrs%w@%b o Exanple
33 (éE) 7335&&0111@1;)10719313/47) US-(knf 121y 2- [5(25{5 05(16 CmpIQQ?QTGr—él 00 (m, 2H), - -
ridazi eri 0X0 0XQ
B% dy] mga%/ %/I?:%gn&ﬂ pi}g rdﬂgéxén?gémfzog‘%‘ﬂ %é&!urf'&nwa (%’t"él A&dTF rom
tert-but ¢$H) 4- I(B@(Cbhlibﬂé{-zs BHf i dazi nyI ) oxy] - 1 p| perl di necar boxyl ate. and

{[(2:@ 2prd&ibd ; (A ehl orophenyl) 2- propenoyl Jami no }-3--(2 _
pyridyl) r 3353 241o}acetlc ‘acid in'the same manner as in Exarrplel 25

ESI -|v5 583. 2(mﬁ—8wwmm@m1 -Eersld bk yiets - 2H) , - 8. 15-8.08(m

i ory | T ‘%11"5%@ Bl elg o opoh § %ﬁ“&ﬂgﬁ% Wil
5. 43- 5. 3bAPerdineaggh x@’é;%‘? anfia)l wd@bnxagm(nrp samr@n@@rsas%m :

1H) 3. 7spﬁQMgnth)7 3.41-3.22(m 3H), 3.07-2.96(m 2.14-1.95(m

1. 53
2H) 1ot Sk St ({'QFJ[:iéch?mB&"@ 30dgvi @8 g pgmsq:cm, 3m), 3.12-
p| per i d|31.y0(}(412 @Gxdet Ay BYam NOim,2 2604 0- 1- @2 Byr ody| et be) 3o, | 4adpj , 35

benzofur(ﬁ chbg ghge The title conpound was obtained from tert- but yl
4-1 (6- 17or 4 i nyl ) oxy] - 1- pi peri di necar boxyl ate and {[(2S)-2-

{[ (5- chliBE@pleh@Rzof ur an- 2-yl ) car bonyl ] ami no}-3- (2 48 -1 July 2005 WD T
roréa 055541 PCT/ %@QUNL'[[Q@E) -BY {182 hRaey L LABDOARGE ] Aol ekiay he. same:

rlg amino}-2 oxo 1 {2—~pyr1dylmethyl)ethyl}-3 (4—chlorophenyl)—j ' -
acryla.mlde : : Ll o

~The title. compound was obta:Lned from: tert—-butyl 4-butoxy-1-.
: plperldlnecarboxylate and {[(28)-2-{[(2E)-3—(4~ chlorophenyl)-2-
propenoyl] aminoc}- 3-(2-pyr1dyl)propanoyl]amlno}acetlc acid in the

20 same manner as in Example 1. i ' |

. . ESI-MS: m/z 527(M+1) . _ . e .

. 'H-NMR (300MHz, CDCls) 8 8.55(d, J=SHz, .1H), 8.01-7.82(m, 2H),
7.62{dd, J=2,16Hz, 1H), 7.60(d, J=16Hz, 1H), 7.-45’('::1, J=8Hz,‘_ 2H),
7.35(d, J=8Hz, 2H), -7.32-7.14(m, 2H)}, 6.49(dd, JF=2,16Hz, 1H), -

25 5.05-4.95(m, 1H), 4.05-3. 95(m, 2H), 3 .'84'3 69 (m, 1H), 3.59-3.11 (m,
8H), 1.84-1.70(m, 2H), 1.44-1.29(m, - 4H), O. 91(t J—7Hz, 3H)

Example 30 - - - .
N-[ (18)-2-{[2-(4-Butoxy-1 -—piperidinyl) ~2-oxoethyl]jamino}~2-
oxo—1 (2-pyr3.dylmethyl)ethyl] 5—chloro-1—benzofuran—-2-—carboxam1de

30 The title compound.was obtained from tert-butyl 4-butoxy-1-
piperidinecarboxylate and {{{2S) —-2~{{[ (5-chloro~1-benzofuran-2-
yl)carbonyl]amlno} 3~ (2—-pyr1dyl)propanoyl]am:Lno}acetlc ac1d in
the same manner as in Example 1.

ESI-MS: m/z 541 (M+1) . .

36 'H-NMR (300MHz, CDCl;) & 8.87-8.55 {m, '2-H), '8.17-8.04 (m, 1H), 7.71-
77.59(111, 2H), 7.51-7.15(m, 5H), 5.15-5.04{m, 1H), 4.07-3.99(m, 2H),
3.83-3.69(m, 1H), 3.60-3.27(m, 7H), 3.24-3.11(m, 1H), 1.85-1.47(m,
6H), 1.44-1.29(m, 2H), 0.91(t, J=7Hz, 3H). |
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ESI - ME: 597. 2(M+H) 1H NVR (300MHz;' CDC13) 5 8.84-8.70im 1H),

8. 65-8. 60(m

1H), 7.69- 5 7.61(m 2H), 7:52-7.46(m 1H), 7.44-7.36(m 3H), 71 B0-7085(m
1H), 7.23-7.18(m 1H), 6.97-6.91(m 1H), 5.54-5.43(m 1H), 5.16-5.07(m

C1H), 4.11-WOR%SS2H), 4.02-3.89(m 1H),-3.68-3.56(m 1H), BCEAPOIAIEA(M

4H), 2.17-2.00(m 2H), |.89-1.73(m 2H) Preparation 24 10 tert-Butyl
hgxg 3-§¥r|d§§|nyl)oxy]-|- pi peridi necarboxyl ate The title" .
romtert-butyl 4-hydroxy- |-piperidinecarboxylate
or 0- 6- neehioBuIyi daZi(Bechlotdhve-BaERiAgdNekyRsI+ n Preparation 7.
4R (SOCNPE CDC13) .5 6.96-6.88(m " 2H), 5.31
%ﬁé&’ﬁi}%@aﬁ%? 3.8.9-3.75(brm 2H), 3.22(ddd,

4-[ (6-net
conmpound
and 3-chi
15 ESI.- M5

(tt, J=8,

J=14, 8,4Hz;

35 20 E 4 th
pyr|da??ni%?%éﬁﬁf%?lgﬁggggggi §$:éé§zgé%hh %an??éﬁ %#g;?gpﬁ% ghe same
pyrldylnetW@@%%ﬁlﬁﬂZFHZPﬁﬁhﬁﬁﬁéWﬂu@ .The title conpound. was obtalned from

tert-butylpdrfvg:6310€D 3- pyrida7i nyl ) oxy] - 1- pi peri di necar boxyl ate and
ity |

{<[,(29)-

pyrldyl)prébngy

4- chl or ophenyl ) - 2- propenoyl l anino }-3-(2

2-. 25 (HZE)

Eg' 62/5 27@?@(21\/*55)1)1FBM@-3§MM‘|ZQH¢DCQ332§1&15QK=%%(&)J Be 16Hz)' 1%:% ~ 4
J= 8Hz]‘éi A gg%“%?)(’ﬁ"spzai?z% (2’11%‘5‘“'72% %&Qu Z*‘i . 7.18(dd, J=8, 5Hz,

6. 97- 6. 86@%}3_316 50(d, J=16Hz, 1H), 5.42-5. 31(m 1H), 5.06- 4.98(m
1 4.06- 3. 89 MoK 6+ 51- 3. 36 2H),
35 20(m 2( 2§t (4 %&O%ﬂ? ey %nrrg (Fya- 5306 Qe 10 e
5- Chl or o- I@»Y[r@f?s)lé@l?%Ql‘{br{l@@rnﬁd@hﬁ&y*%-watda@)aylll)loi(y¥=dxo—1 (2-
glferldngtgﬁeowﬁﬁ?_ lé&%%?JFD %? éﬁﬁﬂié@ pyrldylnethyl)ethyl) -149 1
uty ﬁ? %@ e compound was obtalned from tert- butyl 4- {(6— .

20

chloro- 2—pyra21nyl)oxy} 1—p1per1d1necarboxylate and . {[{25) 2—

.-{[(2E) ~3~(4-chlorophenyl) - 2~propenoyl]am1no} ~3- (2~
7-pyr1dy1)propanoy1]amlno}acetlc ac1d 1n the same manner as in-

Example 1.
ESI-MS: 583.2 (M+H)

'H-NMR- (300MHz, CDCls) § 8.56(dd, J=5,2Hz; 1H), 8.16(s, 1H),

25

8.11(d, J=1.5Hz, 1H), 8.02(s, 1H), 7.96-7.89(m, 1H), 7.64(td,
J=8,2Hz, 1H), 7.61(d, J=16Hz, 1H), 7.46(d, J=9Hz, 2H), 7.35(d;
J=9Hz, 2H), 7.26(d, J=8Hz, 1H), 7.19(dd, J=8,5Hz, 1HJ}, 6.50(d,
J=16Hz, 1H), 5.33-5.22(m, 1H), 5.07-4.99(m, 1H), 4.05(app d,

~ . J=4Hz, 2H),; 3.92-3. 76(m, 1H), 3.67-3.51(m, 2H); 3.48-3.21(m, 3H),
2.06~1.92(m, 2H), 1.88-1. 73 (m, 2H) '

30 -

35

Example- 32 - : ‘ :

5-Chloro-N~[(1S}-2-{ (2—-{4-[ (6- chloro—Z—pyra21nyl)oxy] 1-
plperldlnyl} 2-oxcethyl)amino]~2- —~oxo-1- (2—pyr1dylmethyl)ethyl] -1-
benzofuran~2 ~carboxamide

The title compound was obtained from tert- butyl 4- [(6“
chloro-2-pyrazinyl)oxyl-1-piperidinecarboxylate and [[{28)-2~
{[(5-chloro—l—benzofuran~2—yl)carbonyl]amino}~3—(2~7 '
pyridyl)propanoyl]amino}acetic acid in the same manner as in
Example 1. ' |
ESI-MS: 597.2 (M+H) ]
'H-MMR (300MHz, CDCls) & 8.81~8.75(m, 1H), 8.62(dd, J=5,2Hz, 1H),

47

‘2H), The title. @ﬂ)(nmauﬁdi-l)wasl el ne6( firoR HerthA(A, 4OHydrEupapl e

o) C@&i‘a] o dcild lism LHe, sBuid mnrlém,ag rzm(samm e 1.

6(dA
1H),



benzof ur an- 2- car boxani de The title conpound was obtained fromtert-butyl
4-((6- methoxy-3-pyridazin 1)ox y y]-1-piperidinecarboxyl ate antiffAds) - 2-
{[ (5-chloro-I| -benzof uran-2-yl)carbonyl Jam no}-3-(2 " 5

© pyridyl )pr‘@ﬁé’ﬁ’@%‘]"am inoyacetic acid in the same manner as P?fT’J%@élﬂ&ﬂ"e 1.

ESI - MS: 593. 2(MrH) ' H NVR (300MHz, CDC13) 5 8.81-8.71(m. 1H), 8.62(dd,

10 7 a0 d”-9%8s 05y 3B\ gy 938 g T30ty 08 D=l E o))
él—l)w g Sgaddg(arsgrﬁmz,( 1), §.9348, 8TEM ?J—l)Q(cﬁ,gZ—B,zﬂ(zm %zirw)? 28 ,
3.67-3, 57§%H%H) wnfy 27 %?@g<m-§FéiiZ2 ., %03%4(5 Eﬁw) g 5'1136/%(0%
15 Prepar &t en4 29“@1? -Butkiia, [ £8) ehd o9 b=2-T6ylm, dyF) ox§} 61=3.28 (m, 5H),

pi perigli ngcgr;b@xyi e Je hi gbe)cogppungivas obtained fromtert- but yl
4- hydr oxy- pi perl%l nggar boxy! af emglﬁd 2, yg/adl chl oropyr| dine in the same_ 20 -

manner as%@@h%ﬁ&an 7. ESI-MS: 313.1( MMy ' H NMR (300MHz,” CDC13) S
8.02(dd, J=5, 2Hter&l=hut371 63( (t,—c&i%rah@a— yii‘&aéﬁzy& ]-4=8,5Hz, i H),
5.32(tt, 3; 8 4l—%+ élg 3554 8 i, 2H), 3. 1(ddd J=14, 8, 4Hz,

2H), 2.02P1Pgbt %‘%Iboxé’ €g7.1.74(m- 2H), 1:48(s, 9H). Exanple 37 (2E)

3- (4- Chlorophenyhk B £1d Qonpolnd- fvés| éﬁtaiméd(fﬁbm tert-butyl 4=hydroxy- -

o) ol s g et e LS E LT o e rom

tert- but ylRazne: %Sdm&mparpymmiy&!) oxy] - 1- pi.peri di necar boxyl ate and

{[(29)-2 Eé{:_(lg) §I442§,§; rophenyl) 2- propenoyl ] am no} - 3- (2-
pyrl dyI )%?panoyl]am no}acetic acid in the sane manner as in Exanpl e 1. 35
NRVHAD OMHZ NVFDG 130002 , 351 3= 28. BE) dd6- 94632 HF=9HEH) 1H) ,

8 06 7 86:6M46é4é tet]. G84Fzp /{1, 3874 4@ H73bR)., 23‘026 7d<§5(d J=8Hz,
6. 50(§ *%5=14 293(432,1%7, 1§§d§j Ozl(m, 2HZ) JIH%B 9. gﬂ 2H), 1. 48(S,H23H)
Example 33 .= - L

- (2B} -3~ (4—Chloropheny1)—~N—[(lS) —2— [(2—-{4 [(6—~chloro~3— |
_pyr1daz1nyl)oxy] l-piperidinyl}- 2—oxoethyl)am1no} —2—oxo-1-(2-

_ pyridylmethyl)ethyl] -2-propenamide -
20 - The title compound was obtained from tert~buty1 4- [(6—
chloro~3—pyr1da21nyl)oxy] l—plperldlnecarboxylate and {[(2S)~2—.
_{{(ZE) ~3—-{4—chlorophenyl) - 2—propenoy1]am1no} 3—(2~" s
pyridyl}propanoyl]aminotacetic acid in the same manner as in.- -
Example 1. - |
25 ESI-MS: 583.2 (MiH) |
H-NMR (300MHz, CDCl;) & 8.51-8.46(m, 2H),-8.15-8.08(m, 1H), 7.82- - - -
7.78(m, 1H), 7.69{(td, J=8,2Hz, 1H), 7.56(d, J=9Hz, 2H), 7.47{(d4,
J=9Hz, 2H), 7.39-7.29(m, 3H), 7.20(dd, J=8,5Hz, 1H), 6.68(d,
J=16Hz, 1H), 5.43-5.32{m, 1H), 5.00—4.90tm, i), 4.04-3.97(m, 2H),
30 - 3.95-3.84(m, 1H), 3.73-3.62(m, L1H), 3.41-3.22(m, 3H), 3.07-2.96(m,
1H), 2.14-1.95(m, 2H), 1.80-1.53(m, 2H). :
'Example 34 : _
5~-Chloro-N-[{15)-2- [(2—{4 {(6—chlor0-3—pyr1da21nyl)oxy] -1-
piperidinyl}- 2—oxoethyl)am1no] ~2-oxo-1-(2-pyridylmethyl)ethyl]-1-
35  benzofuran-2-carboxamide '
The title compound was obtained from tertmbutyl 4—[ {6-
chloro- 3*pyr1da21nyl)oxy]-1—p1per1d1necarboxylate.and {[{28)-2~
{[(5—chlqro-1fbenzofuran—z—yl)carbonyl]amino}fS—(2—
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50 1 Jul'y 2005 WD 02/ 055541 PCT/ JPOL/ 11067 J=16Hz, 1H), 5.44-5.34(m 1H),
5.08-4.99(m 1H), 4.14-3.95(m 2H), 3.85-3.54(m 3H)., 3.49-3.020{R003H),

2.01-1. 80( <= Exanpl e38 ‘ _ :
" 5-Chl or o- mﬁ’f’("@%’“ﬁ%(z {4-(3-chloro-2-pyridyl)oxy]-1- 5  PCTAPONIN067
pi peridinyl }-2-oxoet hyl ) ami no]. 2-oxo-1-(2-pyridylnethyl)ethyl] -1-

benzof ur anpmzZ-iegnlp fgﬁg@g,fﬁﬁmt f <N t butyl

4-1(3- chl g rldyl)olxy POBFSSE?‘EF%{% yeg%%ﬂlangg?%‘%ggg Ii1([(5 )

chl gro- I-tjr:g‘ﬁ‘?B in 2-yl)carbonyl]am no}-3-(2 10 pyridyl) propanoyl ] am no}

acetic acmﬂn—nﬂhswazrm;mnner as |n - Exanpl e 1. ESI-Mb:  596. 2(IVH—|) 1H NWVR

(300MHz, 8. 86- 8. 71im 1H); 8.63(dd, J=5,2Hz, 1H),

8.21-8. 09( M QOMEZA  CDGL5), DB - B4+ . 76 (IR0 1H)60 @mE53B) 60 TnB0E, 7169— .

\; ngdng)'? 615(1(13(2H).1|'V 52767 zms((dn;i 18F9 .- zmiliigaéﬂziﬁé)d%ﬂ%lgm 1H),

m

5.17-5.08( §8 %18%@151@ 00%" n%fjpriél?% N (hf~ %rﬂ““& '3 528605 - B,

2.00-1. 81( r 249 11-14 883 (,5@EM, 2H)2-3 F%pmr aﬁ-])on326829 Se(dh, Bayyl 3.53-

4-1(6-chl ar m _)H0 ri ecar,box te The title conmpound -
L ( 91 96 fm PYAIT & Aylho égkxﬁy der)' per g eqarfoxyppte T | p

was obt ai ned om tert-butyl ‘1-pirperi Fboxyl at e ‘and
4, 6-dich|8£85ﬂ§é£ﬂ1_@éln t he- sane manner as in Preparation 7. 25 ESI-Ms:

314 210MH) H-NN&{ ,4.@[@@1& %@ml@zln%ﬂ@&g%%ﬂ 5.31(tt,

J84Hzl 3.29(ddd,” J=14,8 05- 193m
k?ié" %E;’Ogﬁmlﬂ 9H) . (Exarrpl e 39 30 (
(2E) 3 (4 chl or'DhDéIGn!yliJ)e I&oﬁn@bahdzwe{aé Zox il HHoR Qeﬂt—butyl hydroxy-

ovr iyl et DD R B RT, Anel STRb b B WS e oA ¢ om

t ert - but yFale ngmgercplsoin- Bregariatiidirnyl.) oxy] - 1- pi peri di necar boxyl at e and
{[ (295 2- Eg’?ﬁ_ﬁg{(%@) 3 S:hl or ophenyl ) - 2- propenoyl ] amno}-3-(2 = =
yrldyl)plrognmoy am n acetic acid in the sane manner as in

300MHz, CDCls) & 6.96-6.88 (m, 2H), 5. 3l(tt J=8, 4Hz, 1H),

4. 04(5, 3H), 3.89-3.75(br m, 2H), 3.22(ddd, J=14, 8 4Hz, 2H),
2.13~2. Ol(m, 2H), 1.81-1.66{m, 2H), 1. 47 (s, 9H)
' Example 35 ‘ ’ ' o
20 (2B} ~3—-(4- Chlorophenyl)-N"[(ls) =2-[{2- {4~ {(6—methoxy-3-'
-+ pyridazinyl)oxy]-1-piperidinyl}- 2—oxoethyl)am1no]~2—ox0-l (2~
_ pyridylmethyl)ethyl] ~2-propenamide _
The title compound was obtained from tert—butyl 4~ [(6—
. methoxy-3-pyridazinyl)oxy]-1-piperidinecarboxylate and {[(28)~2~
25_.{[(2E)-3—(4 chlorophenyl)-2-propenoyl] amino}-3- (2-
' pyrldyl)propanoyl]amlno}acetlc acid in the same manner as in
Example 1. '
ESI-MS: 579.1 (MtH) | R .
'H-NMR (300MHz, CDCls) § 8.56(dd, J=5,2Hz, 1H), 8.06-7.84 (m, 2H),
30 7.64(td, U=8,2Hz, 1H), 7.61(d, J=16Hz, 1H), 7.46(d, J=8Hz, 2H),
'?.BS(d,7J=8Hz, 2H), 7.26(d, J=8Hz, 1H), 7.18(dd, J=8,5Hz, 1H},
6.97-6.86(m, 2H),.6.50(d, J=16Hz, 1H), 5.42~5.31(m, 1H), 5.06-
4.98{m, 1H), 4.06-3.89(m, 3H), 4.04(s, 3H), 3.66-3.56(m, 1H),
3.51-3.36(m, 2H), 3.35-3.20(m, 2H), 2.16-2.00 (m, éﬁ), 1.87-1.72(m,
35 2H). '
' Example 36 _ . _
S—Chloro—N;[(ls)—zé[(2—{4-[(6ﬁmethoxyh3—pyridazinyl)oxy]¥1—
piperidinyl}-2-oxoethyl) amino]-2~oxo~1- (2-pyridylmethyl) ethyl]-1-
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‘Exanple 1. ESI-MS: 583.1(MrH) 51 1 July 2005 WO 02/ 055541 PCT/ 001/ 11067
1' H NVR (300|sz' CDC13) 6 8.57-8.56(m 1H), 8.55(s, 1H), 8.05- 7J8005 1H),
7.64(td, J=8,2Hz, 1H), 7.61(d, J=16Hz, 1H)., 7.46(d,

7.96-7. 89( |
" J=9Hz, %702@@#1 89(m 1H), 7.64(td, J=8,2Hz, 1H), 7.61(BCTIRMEHHET 1H)
7.46(d, J 9Hz: 2H), 7.35(d, 5 J= 9Hz 2H) 7.26(d, J-8Hz, 1H), 7.19(dd, .
J=8, 5Hz, D 1=2 6 50(d J=16Hz, 1H), 5.42-5.32(m
1H). 5. 07%%0%&% %Cgﬁb H&éﬂ 3.93-3.77(m 1H), 3:65-3.47(m

2H), 3.47.3.21(Fhe 31&Dt,le2c6ﬁ‘|pdzuﬂd(was ﬂﬁtalhe&?-fi:oﬁl{:m‘t-&bﬁtylE)ﬂarmIGe 40 10

5- Chil 6 d

o perf’éf’n%&“‘d}‘?‘ PR AR S B RS gy (12912
benzof urant Qﬁﬁhﬁé%anﬂ eﬂ?ﬁimrad12ﬂﬁ@hpauhdnmb$amﬂmqﬂﬁﬁaﬂzFron1tert butyl
4-1(6-5chl BhAbLY] 200 2 2- -2
-lg({[(g hrﬁd&?P¥%gnzof%¥Ln 2- JF%EELE3%§ ”g%?ﬁ9§4§h%%%miﬂgr{gé E%
pyridyl)p Ifan1no} ‘acetic acid in the same nmanner as in ‘Exanple-1.

ESI - M5: 5%%%9%&&1@3{)(300% CDC13) 5 8.81-8.74(m 1H), 8.63(dd,
J=5,2Hz, i), 20 896 (s H)) 17 (br.. s, 1H) , 7.66 (td, J=8,!2Hz,
1H , 7.66 (HBRJWMQP@? s'i)(ed 813£9F&<m,1k9H) 7. &-ﬁ%(dle)T=572H@(dm
J=9, 2Hz, BHRO-B.20 (b, 2B8Hz. 65U, ﬁ—ezmﬁl V8, 5HA5 () J~§HZ7(ﬂ?P

o028 7ol i =318y Bhadiezdly 19 ?f;%%éﬁn S5 57h, Mz iy
1.88-. 25 —ﬁﬁ(zm 1BH) . 7F&€é(pbj’;atJF6m522.-tHﬁIr Bit971-6.87 (m, 2H), 5.42<5.32 {m,
4- ([ (Ur b Yo oML vda - v, MadbAyhiby OV hsder Pl B0 | dinBERL oK A e

titl e conpound was_obt ai ne fomte

1- pi per i dPn@Q&RboXE] at 3 &P a7 i fLlH)er @Hﬁﬂh?l—?f’MpyﬂHm R 411-2-100 (e 28, * -

manner asli.B7Prepamat iz 13. ESI - Ms: 348 3(NHH) H-NNR (SOONFE CIKHS) 6
8. 86(ﬁ3 1E@épara§¥on ggﬂ - 5.39(tt, . : S B '
_ tert-Butyl 4-[{3-chloro- ~2-pyridyl)oxyl- l-"
plperldlnecarboxylate : ' :

The title compound was obtained from tertwbutyl 4= hydroxy~
_ l-piperidinecarboxylate and 2, 3- ~dichloropyridine in the same
20 manner as in Preparation 7.
' ESI-MS: 313.1 (M+H) . . T |
'H-NMR (300MHz, CDCls) & 8.02{dd, J=5,2Hz, 1H), 7.63(dd, J=8;2Hz,
1H), 6.83(dd, J=8,5Hz, 1H), 5.32(tt, J=8,4Hz, 1H); 3.71(ddd,
- J=14,8,4Hz, 2H), 3.41{ddd, J=14,8, 4Hz, 2H), 2.02-1.89(m, 2H),
25 1.87-1. 74{m, 2H), 1. 48 (s, 9H) - '
Example 37. . R
(2E)—3- (4-—Chlorophenyl)—N-—[(1S) -2- [(2 {4~[ {3-chloro-=2- -
pyridyl)oxy]-I1-piperidinyl}- 2-oxoethyl)amino] 2—oxo-1—(2—
pyridylmethyl)ethyl ] -2-propenamide H
30 o ‘The title compound was obtained from tert~butyl 4~[ (3-
chloro- ~2-pyridyl)oxy]- 1~p1per1dlnecarboxylate and {[(25)-2—
{{(2E) ~3-(4- chlorophenyl}~2—propenoyl]am1no} -3~ (2~ ,
pyrldyl)propanoyl]amlno}acetlc acid in the same manner as 1n )
. Example 1. ' '
35 ESI-MS: 582. 2(M+H) :
'H-NMR (300MHz, CDCls) & 8.56(dd, J=5,2Hz, IH), 8.06- 7 86 (m, 3H),
7.68-7.57(m, 3H), 7.46(d, J=8Hz, 2H), 7. 35(d, J=8Hz, ZH), 7.29~
7.23{(m, 1H), 7.18(dd, .0=8,5Hz, 1H), 6.85(dd, J=8,5Hz, 1H), 6.50(d,
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J=8,4Hz;, 1H), 3.85-3.72(m 2H) 3.30(ddd, J=14,8, 4Hz, 2H), 2.08- 35 1.95(m

oH). 1.84-1.68(m 2H), 1.48(s, 9H). Exanple 41 1 July 2005
(2E) - 3(4 Chl or ophenyl ) - N[ (19)-2-oxo0-2-{[ 2- oxo- 2- (4-{[ 6-
~(trifluor oM RASMA- pyri i di nyl ] oxy} - 1- pi peri di nyl ) et hyl ] ani’ﬁiB&lPOEﬁOd?’ July

2005 WO 02/055541 PCT/JP01(11067 1-(2-pyridylmethyl)ethyl ]-2-propenam de

The titl d t egt - :
(t(ralf:uo(raome 3?? ﬁﬁg‘yr?ﬁ&d gﬁq’(})‘ ?ﬁ} o 8? %y%%@hrb%ﬁyl 4ré4afd®> (m; 2H),
{[(29)-2- {[3(357335‘((4a,crﬂi¢r,03hé9w)2@€w fﬁ:ﬁnow baring0 m3-48 5 -
pyrldyl)prgg ]84 no) acetic-acid in the sane manner as in Exanple 1.

ESI - M5 H NVR (300MHz, CDC13) 5°8.86(s, 1H), 8. 57(dd J=5, 2Hz,

1H), 8. 08 8. 01(ﬁr0111=9ro “N-dg13) 82¢ (21 H)~ [(B-GﬁﬂMp&ZSp?t&dyﬂ)lﬂ)xyﬂ-l@l(d 10
7 10008 EPEE }?29@0?@@1)#@1% i dfebrrififeang TeR A
5. 06- 4. 98(9?1121 uraél'@seér gxamde 2H) 3. 96- 3 80(m 1H), 3(68-3.50(m 2H)
g Eégl gr(zjl(N m. inghaotljg:l;a %éfznﬁ%u%@"&as lopOfrbd’ HeBh RE)t-thi-JFXamm!(8-42-

X X :
(trifluoro CFKF% Zzi’yﬁﬂ'ijH{ ‘gﬁ‘%ﬂ] é%@ﬁeq“%@ﬁgﬁidéﬁ?ﬁﬂ%‘@ BAd {dd2Bb-2-1[ (5~
1b'§ 2- py(rjl ?@tlﬂdﬁﬂ—)ﬁtﬁpfﬁrén—@{}ﬂqfdﬁ%qaﬁ@ﬁémd@ The title corrpound was
(6] ai ri uar Q
4- pyr :1rgn dlﬁmﬁlﬁ%%%%%ﬁ%é@ﬁﬁ% g %hg S)’ame mannerr as in

(29)-2- {[(@i%ml@rd- -benzof ur an- 2- yI)carbonyI] amno)-3.-(2- .

pyri dyI ) Prgpaneyl s mﬁg)etl c acid. in the sane manner as in Exanple 1.
ESI 25 "H MM (300MHz, CDC13) S 8.86(s, 1H),. 8.84-8.75(m -

1H), 8. GB?HUWJZ%OM THEL:B. D G(.196-8,. 711y, - THP5(8 453 (@8, 2H8, 20 ,1H].,65(d, -
J 2Hz, 1HB.20-49094m, JE) 1H.0 21(1-&1 [543 (o8h Jﬂ{'r'z 71'T%+7 7665(%8 CiarH),- 0(d,
092|gg gjlj)9 7_2L§éd J38$ 7421 dd "= 7( I—|)IS
5.52-5° 41(m 1H) 165 (rHHMHY 8¢ @(a%pf"d?HZJ 4ﬁ2 Z|~§8(@0 b5z, 80(m
1H), 3.6913045(nR138), B2, 304m, Bths (dd1158 25 1a2H) 5. 44-99:3% #5(M
2H) . ‘ 1H), 5.17-5.08{(m, 1H), 4.15-4.00{m, 2H), 3.85-3.56(m, 3H), 3.55-
3.28(m, 3H), 2.00-1.81(m, 2H),. 1.65-1.56(m, 2H}
. :Preparation 26 - :
20 - ‘tert-Butyl 4- [ (6~chloro- 4—pyr1m1d1nyl)oxy} -1--
' plperldlnecarboxylate ' : : .
The title compound was obtalned from tert~butyl 4-hydroxy-
" l-piperidinecarboxylate and 4, G—dlchloropyrlmldlne in the  same
. manner as in Preparation 7.
25 ESI-MS: 314.2 (M+H)
'H-NMR (300MHz, CDCl;) & 8.55(s, 1H), 6. 76(s, IH), 5.31(tt,
J=8,4Hz, 1H}, 3.84- 3. '70(m, 2H}, 3.29(ddd, J-14 8,4Hz, 2H), 2.05-
1.93{m, 2H), 1.81-1.66(m, 2H), 1.47(s, SH) . :

‘_Example 39 )
30 (2E) -3- (4—Chlorophenyl)~N;[(1S)~2 [(2-{4~ [(6 chloro—4-
‘ pyrimidinyl)oxyl-1-piperidinyl}- 2-oxoethyl)amlno] —2—-0oxo-1- {2—
pyridylmethyl)ethyl]-2-propenamide _ '
The title compound was obtained from tert-butyl 4-[(6-
- chloro-4-pyrimidinyl)oxy]-1-piperidinecarboxylate and {[ (25)-2-
35 {1 (2E) -3- (4~chlorophenyl) —2-propenoyl])amino} -3~ (2~
pyridyl)propanoyl]aminglacetic acid in the same manner as in
- Example 1. ‘
BSI-MS: 583.1 (M+H)

.51 .



Preparation 28 tert-Butyl 4-{[2-(trifluoronethyl)-4-pyrimdinyl]oxy}-1--
pi peri di necar boxylate 35 The title conpound was obtained from t ity 2006y |-

4- hydr oxy- _1- E ‘gerl di necar boxyl ate and 4-hydroxy-2- (trifluoromethyl) -
©pyrim di ne¥A¥Heame manner as in Preparation 13. ESI- N5 PSZSPYLUGE) 53 1
July 2005 WD 02/ 055541 PCT/JPOL/ 11067 ' H NMR (300MHz, CDC13) 6 8.56(d,

J=6HZ, 1 6( J=6Hz tt, 3=8,4Hz, 1 3.71

3. 33(dddH)1H g‘@ HppEz, ﬁlBﬂHé e 1579%( HE B ’1Hif8ﬁkg56%(rﬁﬂ) HP - “48|(_|)s |

?tH) - :Exarrp"le994(3n,5151-(2hl7096-7\1-8[5(={]318) lﬂ#oxd- B4{(ka; o.x»ss,zzt}(zﬂ, j{lI{)Z 7} 61 (d, _
rifluor [ n i pe n

1-(2- pyr| gfgylj%%te%g ?l-sgcjil'bﬁ]z dran FZ) ?ar'ééoxaér%gf%’ % r:F'Itl%g((,'fgrrpound was -

obt ai ned 4= Bcl'éﬁrrt ABdtyl. 4t {d, [B=16Hz, 1H), 7.46(d, J=9Hz, 2H), 7.35(d,

(triflgor Qj‘;@}.ﬂgﬂ )Zﬂé} Py E@’l(&l ”é’lél-@.(,y}:[}?j pl-pelbg (yﬁe%afsbgé_ytl ah?%ang 7&Papp d,

{[(29)-2-{]( Chlor 6- enzof ur an-2- am h

pyri.dyl) propaifoy| H i ﬁ@?%&@t i 16z |1 )+ h&- 4ank: 3atmondi)as 5i-A7-Ex9fPhe 1.

ESI - M5 631-1)];( M"'f'ﬂb(d"“ biMfﬁi 3@@13442,3%1%) 75 (1% SfHﬁ 734(69—31@)75('1:18 sg( dd,

J52Hz 1%135 14( td, J82Hz
S-d 7 Fe 2, 7’-@37(‘& 9}4%211114)1 g QPB(@ I‘&H)ZHW 39( dd,

i 92Hz wd J=S 7.21(dd, J- - 8, 5Hz, 16.87(d, . J=6Hz,

1 51 5.41 1 0 08 2

1 By SLS. Tl o] ﬁaﬂy %rﬂﬁzl 5%- (tg? f&@%s‘z rﬁﬁ%@ﬁﬁwxx’?(f‘

1 90- 1. 74P#PGZHFlDF1éFQWQKQahhyzgamuaoﬂ -Bubxb-1- (2-pyridylmethyl)athyl]~1-
4-[ (5-chl B%ﬁzgfwéﬁ,ZQDcy%]u)]%t 1%19[&% pi peri di necar boxyl ate The title conpound

was obtained fromtert droxy- .25 1-piperidinecarboxyl ate and
5- chl oro- 2- pyr aﬂ‘fﬂﬁoltlf:ﬂaet%m WMnﬁbﬂZaaﬁeﬁan@Iéﬂ‘aﬂthrtﬂ34 [{6- - '
5- Chl or 0- 2hpyE-aZinelr 1 ﬁi&&l éé&ﬁé&?{lﬁ%&hgﬂdd s)bﬁzi inJ.
Og.. lgwe %g ﬁ43%&24 2 éﬂg ai@l «;‘55}%5 N FF%
{ [(5=chloro anz ~2—yl)carbonyl]am1no} -3~ (2-
7 yrldyl)propanoyl]amlno}acetlc acid in.the same manner as in ‘
oo Bxample 1.
ESI-MS: 597.1 (M+H)

lH—NMR.(BOGMHz, CDCl;) & 8.81-8.74(m, 1H), 8.63(dd, J=5, 2Hz;-lH),

20° 8.56(s, 1H), 8.17{br. s, lH}, 7.66{td, .J=8,2Hz, 1H), 7.66(d, J;ZHZ,‘-A.

‘1H), 7.50(d, J=9Hz, 1H), 7. 43(5, lH), 7.40(dd, -J=9, 2Hz, 1H);
7.29(d, J=8Hz, 1H), 7.22{dd, J=8,5Hz, 1H), 6.77{app d, J=2Hz, 1H),
.5.44-5.33(m, 1H), 5,16-5.08(m, 1H), 4. O9(a;5p d, 2H), ‘3: 192-3, 78 (m,

lH), 3.67-3.44(m, 3H), 3.41-3.29{(m, 2H)," 2 08~1. 92(m, 2H), 1.88~

25 1.72 (m, 2H) . '
© Preparation 27
tert-Butyl 4-{[6- (trlfluoromethyl) 4—pyr1m1d1nyl]oxy} 1-
'plperldlnecarboxylate - : '
 The title compound was obtained from tert-butyl: 4~hyﬂroxy~
_30 l-piperidinecarboxylate and 6- (trifluoromethyl)-4-pyrimidinol in

~the same manner as in Preparation 13.
ESI-MS: 348. 3 (M+H) _ L
 'H-NMR (300MHz, CDCls) & 8.86(s, 1H), 7. 06(s, 1H), 5. 39{tt
.+ U=8,4Hz, 1H), 3.85-3.72(m, 2H), 3.30(ddd, J=14,8,4Hz, 2H), 2.08-
35 1.95(m, 2H), 1.84-1. 68(m, 2H), 1.48(s, 9H).
Example 41 l . -
(2E) -3~ (4-Chlorophenyl) -N-[ (18) -2~oxo-2—{ [ 2-0x0-2~ (4~{ [ 6-
(trifluoromethyl)-4-pyrimidinyl]oxy}-1-piperidinyl) ethyl]amino}-
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' 5- Chl oro-

30 ' H NWR (300M—|z CDC13) 6 8.07(d J=1Hz 1H), 7.99 d J=1Hz' ~ ( 1H
5.14(tt, J=8,4Hz, 3.83-3.70(m 2H), 3.29(ddd, J=14,8, 4Hz, 131}3})2005'

2.03- 1. 91( 1 66 1.80(m 2H), 1.48(s, 9H). Exanple 44
%Q‘i SH[ (2- (4-[(5-chl or o- 2- pyr azi nyl ) oxy] - 1- 35PCT/IPO1/11067

pi peri dinyl }-2-oxoet hyl ) am no] -2-oxo-1-(2-pyridyl nethyl)ethyl] -1-
b f 2 d bt d f tert-butyl

4] (5 cnfofo ﬂ%ﬁ?ﬂ‘ S s PR boxyl ate and ([(28)-2- 54 1
July 2005 - WD 0¥o553540le cP@PbuR) Mdsl @BTained from tert-butyl. 4~{[6~

5-chl SRZQ

E))[/I(’I d§| )8; g[:pf;alnﬂ(:)lylz] a%]ﬂ‘:élri]:o %gegll%ﬁglé{g gﬂlﬂ? ﬁ;é?g"}a lr%err%é%*lnggapﬂox%?&ﬁpﬁﬂdl
ESI - Ms: 5917 {43r2R) RV tJoomephe Tl 3 -1 ahe8yd ] @i np } 43 (2-8. ~ 62( dd,
J=5, 2H5, lﬁﬁrldy&)gbioﬁaﬂaéﬁ_ig] H&;ﬂﬁ%_oljba%eggésac:?&bln 7t}839(=ra§n 1'1?%.9&%} 6‘3%(&!?‘

J=8, 2Hz, % ,
7.39(dd, leﬁz '1H) 7.27(d, J=8Hz, 1H), 7.21(dd, J=8,5Hz, 1H), 5.26-
5. 16(m 1I-H)SI—5151565707((M+H)1H) 4. 08(appd 2H) 3.90-3.75(m 1H), 10

3_67-3.43 - 4.0=3, 2 1. 90(m 2H) , 187171(m 2H)

Prepar at i (Sg]%%@ 9@% F‘hyﬁ 818§-(t3h|3a1i)ol &8 - Sl del, s gbt 2B GH), 8.08-

2- ami no- 5-8m8Hp - 1H)8rt7u%&-01.689((i11 1H) g)7 64 (3, a@eiBQBHE:;IiIQ) (2061 was *

added 1gr opjwii $ - tefrutn bu—§ YAG trd_rgﬁz( nf _}713)5 (%{Af ([algrghgltl j)ét,?al d| tion
e [

of . copper (| I}i ? nut’és. C for
3-hours, tIR8 ﬁ‘rx%@re Vvals9 nGTéﬁtv 5&¥edlfé)nd7 Bl (i, t LBhed6 b (We e T=1 bz,

hydr ochl oaHg: asi glagg\dﬂ &t hleH)acgt gg.e% Jdg, Organi g . gsgg vvaﬁﬁﬁd ‘Wi th

wat er, bugg ﬁdﬁ&g&s eous_ sodi_uni dr og encar’bon ut 1:6n“ahd. bri ne,
dried ove y bne%ﬁ?m%épf(]at eZHh | 3 eP@P -t?rir(@ugﬁ‘Héf padlefl.GH e,
and conce@Hj atlad9(ll-rﬂ_ VBELug te)give the title conpound (3.24 g) as .an oil.
ESI -I@-lg; f@l—gz 25 1H NI\/R (300MHz, . CDCL3) S 7. 25(s 1H), 2. 44(s, 3H) .
Prepar.atl '

5- Chloro—N;[(ls) -2=0X0-2- {[2—oxo-2 (4—~{ [0~
(trlfluoromethyl) 4~pyrlm1d1ny1]oxy} 1—p1per1d1nyl)ethyl]amlno}—'A
L= (2—pyr1dylmethyl)ethyl] ~1~-benzofuran—-2-carboxamide
E The title compound was obtained from tert- ~butyl 4-{[6-

- 20. (trlfluoromethyl) -4-pyrimidinyl]oxy}-l-piperidinecarboxylate- and
{[(28) -2—-{[ (5—chloro-1 1-benzofuran-2-yl)carbonyl]lamino}-3- {2~ '
pyridyl)bropanoyl}amino}acetic.acid.in the same manner as in .
Example 1. : '

. BSI-MS: 631.1 (M+H)

25 H-NMR- (300MHz, CDCl;) & 8.86(s, 1H), 8.84-8.75(m, 1H), 8.63(dd,

- J=5,2Hz, 1H), 8.20(br s, 1H), 7.65(td, J=8,2Hz, 1H), 7.65(d,
r J=2Hz, 1H), 7.49(dd, J0=9,1Hz, 1H), 7.43(d, J=1Hz, 1H), 7.39(dd,
J=9,2Hz, 1H), 7.28(d, J=8Hz, 1H), 7.21(dd, J=8,5Hz, 1H), 7.07(s,.

- 1H), 5.52-5.41(m, 1H), 5.16~5.07(m, 1H), 4.09(app d, J=4Hz, 2H),

30 3.95-3.80(m, 1H), 3.69-3.45(m, 3H), 3.42-3.30(m, 2H), 2.11-1.95(m,

' 2H), 1.90-1.75(m, 2H). '

'Preparétlon 28
tert-Butyl 4-{[2- (trlfluoramethyl) 4~pyr1m1d1nyl]oxy} 1-
plperldlnecarboxylate' ‘

35 . The title compound was obtained from tert-butyl 4- hydroxyb '
1~p1per1d1necarboxylate and 4-hydroxy-2- (trifluoromethyl)-
pyrimidine in the same manner as 1n Preparatlon 13.

ESI—MS 348.3 (M+H)

53



tert-ButyI 4- [(5 nethyl ‘1, 3-thi azol - 2-y|)oxy]-1-_. pi peri di necar boxyl at e-
The title conmpound was obtalned fromtert-butyl 4-hydroxy- 30 1 July2005 -
1- pi peri di gec r%péﬁlate and 2-brono-5-nethyl-1,3-thiazole in the 'sane
" manner as I -Preparation 7. ESI-MS: 299. 3( MtH) 1H NVR ( 300MEETIBBEZLI®S7 S
6. 74(s, 1H), 5.06(tt, J=8,4Hz, 1H), 3.78- 3.66(m ZFD, 3. 30(ddd
J=14, 8, 4Hz 2.0 35 2 1 85-1. 72( 2
1.47(s ﬁi%mﬁk(%ﬁﬁéﬁﬁs éﬁglﬂ ) 8 %68§(%L6Hz, 6.86(d, J"GHZ, Hﬁ),
( 2E) - 3. (4 ﬁﬁ%ﬁapheﬁgﬁ )4&27([]'@1:1[8) 2=$122~{74([zr(,52mt,h3| 33,(c3dd J(—14 8,4Hz, g
t hi azol - 2- yir) 0xy Trgl-1PidRak o 3 no - (2-'55 1 Ju y
2005 WO 02/%55541 PCT/J%Ol%%% 28%§%| %ﬂe?ﬁg lé%ﬁ@ Jpropenanide The
title compEX@RMALDbt ai-ned fron1tert butyI 4- [(5- -

rethy| 51, 3-t hi azslcioo a3 Phosts g qye é‘qu G (29)-
2-{[(2E) - 3 Iorop ) - 2-propenoyl ] am no
pyri dyl ) pr& eﬁgyiéc%ﬁPi?%R%Q}ﬁmilPﬁﬁ} nﬁlmﬁhidﬂnxkiahhylEmanpbb-l

ESI - MS:  56B- @(—w:md iRy POERGZ),— 1CB€%§)Jf§r§n5§LQQerxéﬁ)@éz

8. 04-7. 97 1 7.87 1 = 7.61(d, J=16Hz,
iH), 10 (7m45(5|) The éﬁ%ﬁ Igo‘?n% H%G Qﬁg@&?edzﬁ)fom7tsst:obmas&18ﬁz{ 2H),

I H)18( dd06J H&:@ﬂgorﬂ:ﬁ)py:hﬁl Ve«gmzrmdmml 6x§@(—ﬂ—pﬂpé§iﬂln4elﬂd)rbox 3b54% 7,
J=15 ggz “i—?%() % (453 @Pgéﬁf“b%?@fﬁgzaﬁ %E&Jr’rﬁa’%%‘?%}ﬁ]”én@é‘ “Tm an).

15 Exanplé&ZGle)propanoyllamlno}acetlc acid in the same manner as: in .

5- Chl or 0- Nxalbh B9Y-2-[(2-{4-[ (5-nethyl -1, 3-thi azol - 2-yl.) oxy] -
1-piperid#gﬁ - 2- oxoetE¥ am no7- 2- oxo- 1- (2- pyri dyl net hyl . )ethyl] _
1- benzof u StaPBbxh ‘The title. compound was obtained fromtert-butyl

4-[(5 20. ‘grmuby|300mdi3- hcazpls % ¥l ax X r' @a{b Xyl aﬂ%
{[(281 ZEBQa cglgg Ilgenégfﬁrg Egéy) %a?% £ @? 0 ?-g Eﬁ ri dyl)
propanoyll b}vYa i & 24 Phi meran 'Iﬂ;8E§§ﬁp| ESI - MB:
582 2(m|_|)7 65(d, J=2Hz, .1H), 7.49(d; J=9Hz, 1H), 7.43(s, 1H)},.7. 39(dd, o
- J=9,2Hz,.1H), 7.28(d, J=8Hz, 1H), 7.21(dd, .J=8,5Hz, 1H), 6.87(d,
J;GHz, 1H), 5.51-5, 41(m, 1H), 5.16-5.08(m, 1H}, 4.08{app d, 2H),
, 3.94-3.80(m,  1H}, 3.68~ 3 44{m,,3H), 3.44-3, 29(m, 2H), 2.11~ l 95(m,
20 2H), 1.90-1.744m, ZH} . e : »
.Preparatlon 29.

tert~Butyl 4 {(5—chloro-2—pyra21nyl)oxy] -1-
plperldlnecarboxylate ‘ : . :
The title compound was -obtained from tert- butyl 4—hydroxy~

25 lupiperldlnegarboxylate and 5-chloro—-2-pyrazinol in the same
manner as in Preparation 13. 5-Chloro-2-pyrazinol was prepared
according’ to the method described in J. Org. Chem. 29, 2491-2492
(1964) . - . :

ESI-MS: 314.2 (M+H) , :

30  'H-NMR (300MHz, CDCls) § 8.07(d, J=1Hz, 1H), 7.99(d, J=1Hz, 1H),
5.14(tt, J=8,4Hz, 1H), 3.83-3.70(m, 2H), 3.29(ddd, J=14, 8, 4Hz,
2H), 2.03~1.91(m, 2H), 1.66-1.80(m, 2H), 1.48(s, 9H).

Example 44 ' | |
5—Chloro—N;[(IS)~2 [{(2-{4-] (5- chloro~2—pyra21nyl)oxy] ~1-

35 . piperidinyl}-2- oxoethyl)amlno]—z 0xX0~1-(2-pyridylmethyl) ethyl]- 1—
benzofuranr2~carboxam1de :

” The title compound was obtained from tert-butyl 4-[ (5 .
chloro~2—pyra21nyl)oxy] —l-piperidinecarboxylate and.{[(zs)mz—
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25 H-NNR( 300MHz, CDC13) 6 8:81-8. 73(m 1H), 8.63(dd; J=5,2Hz, 1H),

8.19-8.11(m 1H) 7.66(td, J=8,2Hz, 1H), 7.66(d, J=2Hz. 1H), 7.50(005
J=9Hz, 1H), 7.43(s, 1H), 7.39(dd, J=9,2Hz, 1H), 7.28(d, -J=8Hz, 1H),

- 7. 21(dd W-L3/053541 1H), 7.43(s, 1H), 7.39(dd, J=9, 2Hz, 1H)CT/.7P02/8((137 :
J=8Hz, lH) 7.21(dd, J=8,5Hz, 1H), 6.75-6.71(m- 1H), 30 5.19-5.07(m 2H),
4.07(app 3. 81- 3.39- 3.27(m 2H) 2.31¢d, J=lHe, -
3H), , 2. 07- &[g%(éﬁiqfﬁ?a~p$%%%§Qﬁqqé?7¥§%ggrbonyl]amlno} -3~ (2~

tert- ButylPﬁidﬂ)mbpanaﬁlﬁamﬂ@metacyh):@ayinlth@ls@ﬁél ﬁhﬂﬁéﬁrw% ate 35

To a sol uth tert-butyl 4-[{1,3-thiazol-2-yl)oxy]-1-
pi peri di neca xyI ate (8.0 g) in acetic acid (80 m) was" added dropvm se

N- chl or os BT ST (5@7(31(15+Ig)) The mixture was warmed to . 60-70C and stirred

for 5 kour r 2005. WO 02/ 05141
PCT/ JPIgll 1 o%@ﬁ @*ﬁ i XCuPe écj)fse 8?6% 38 d]a"i?d \]ﬁat6§r(df1805mﬁ) 2HzgndH)
extracted 8wy18- é@lﬁiﬂ 48kt a8 06 (Fhe J(H)gaﬂ @9I (ay elHas? cofmtieht rsBedHEnN Ma)cpo

and the I’e'BIGH{Qj wgszdb ssphved. gonget h;éngceﬁﬂt e. —, EE?SSO!LH}S on 3/%5(1 basified
with INs hydr oxi de sol uti on. ' The or gani 51W|th -
brine; dri ed9 ?&% Bhy df sl draJrESZaniE fgé{?é1 @Wd JcBn2Bat rHied 5-86vacuo.

The remdufe.:hﬂa[m,pﬂm)fl:edlsbaé 97 (kG a1ge) 4cm1.§ﬁi7 ehr ofR! gt by (Rhuent; 9%
VB0

cryet e B8 re s S o . ebonte 8”%‘3%‘9? (o %(,@asml (,

5.11(tt, J281)4Hz,,1H) 79 3.63(m 2H), 3.31(ddd, J= 14 8 4Hz
2.07- 1. 94me 2t 1 dn 1 72(m 2H), 1.47(s, 9H). Exanple 47

(2E)-3-(4 N-[(1S)-2-(2-{-4-[(5-chloro-1, 3- 15
t hi azol - 2-yl )oxﬁ]’B{CﬂE@'p%rm ~1) 32tbxasehgl ) ani-no) - 2-oxo-1-(2
pyri dyl et hyl) etrByh] s@hﬁfl%emdsmﬁa%lrhé&rﬁa&%”@%ﬂﬂa §£1g'7”§"5’ ;r om
t hi azol ) OXY] pi peri nec (00 e. anq

tert-putyl hi
{Fzz y FEé%t 2 O@M%%bh@ﬁ?m @e%wéﬁﬁ] BRFEuiBdy niggite” (8.33
pyr i dyl ) pfampaﬁr@yzb"}:ambm%w@&%y GRfitd onN oENEoSAE(MBNRGLAS 4k (5 E@;‘)a’HQJe? 12

ESI-NBL 588. 1 N%
miLhd H)After stirring at 0°C for 3 -hours, the mixture was’

concentrated and.partltloned between 1N hydrochlorlc acid and
| ethyl acetate. The orgaﬁic‘layer-waé washed with water, saturated
2Q~; aqueous sodium ‘hydrogencarbonate solution and brine, dried over
anhydrous magnesium sulfate, filferéd through.a pad of Celite, .
and concentrated in vacuo to glve the title compound . (3.24 g) ‘as
an oil. A ' '
ESTI-MS:-177.8 (M+H)
25 'H-NMR (300MHz, CDCls) & 7.25(s, 1H}, 2.44(s, 3H).
Preparatlon 31 C
tert-Butyl 4-[ (5—Inethyl 1,3~ thlazol 2-yl)oxyj-1-
- . piperidinecarboxylate

- The title compound was obtained from tert~butyl 4-hydroxy-
30 1—p1per1d1necarboxy1ate and 2-bromo- S—methyl 1,3~ thlazole in the
same manner as in Preparation 7. '
ESI-MS: 299.3 (M+H)
'H-NMR (300MHz, CDCls) § 6.74(s, 1H), 5.06(tt, J=8,4Hz, 1H), 3.78- -
3.66(m, 2H), 3.30(ddd, J=14,8,4Hz, 2H), 2.31(s, 3H), 2.06-1.95{m,
35 2H), 1.85-1.72(m, 2H), 1.47(s, 9H). :
- Example 45 .
(2E) -3~ (4—-Chlorophenyl) ~N-[ (18} -2~ [ {2~ {4~ [ (5-methyl-1,3~
‘thiazol-2-yl)oxyl- 1-piperidinyl}-2-oxoethyl)amino]-2-oxe-1- (2~
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1H—NNR(300M—|Z CDC13) s s 55(dd, J=5,2Hz, 1H),8.06-7.9S(m 1H),

7.95-7.88(m 1H, 7.63(td, J=8,2Hz, 1H), 7.61(d, J=16Hz, 1H), 126iy2005 .
7.46(d,' J=8Hz, 2H), 7.35(d, J=8Hz, 2H), 7.25(d, J 8Hz, 1H), 7.18(dd,

- J=8, 5Hz, . _M,02/955§21(s, 1H), 6.50(d, J=16Hz, 1H), 5.23- 5. 13(RET/IRHY11067
5.05-4.97(m 1H), 4.03(app d J=4Hz, 2H),3.83-' 3.49(m 3H) 3.'48-3: 20(m

3 2.06-1. 48 30

SH)ChI or o- @%le@;{}f'?tm@l%* 5 ‘Iﬂr(S’P@Dfm%d?hl azol-2-yl)oxy] - =~

i EI per:cdl nyl} Ziex aathyl ¢anpoald afwmﬂts(l&eplyd Ifb:dmltrfi"th-)tbﬁ@flh)d—][ (5- 'b 't |
€nzo ura C oun was o al ro u

b L CRzOL A eg) BRILEG TR b S OR O ST R AR Aed o La e

2-{[(5- chIZaf{d-(IZEbeBszIa]mﬁ}gHemzar)bdﬁpb:]:aanop}}aﬂm(rﬂb} -3-(2~

26 2 S A A AR et

(300MHz, EBerwlesis. -81-8.73(m 1H), .8.63(dd, J=5,2Hz,

821813@33;14@ 53865 WdnJ=8, 2Hz, 1H), 7.65(d,; J=2Hz, 1H) 7. 49(d,
J=9Hz, Y 30(dd, 1=9, 2z, 1H), 7.27(d, 3 BHz, 1H),

1
7.20( dd, H§H8M‘§Feiz 301@1;Hz,6c9g@s) 5118). 555 i3 §=652¥HE 21H) 5 84 0d6afR (m, 1H),
d, - J=4Hz, 2MEp-73881m;3. AB(,m7 ‘ﬁﬂ)(td EJ;Z( mupH7. & @§- k168em 18} -

P t t 5-
v olf deddigoayrit B ing- égﬁ il G S Eont e ¢ - buty)
(3R) =3- hydiéxsid} - y8 riH4, dllHecaﬁbGEyhgpesanﬂi)Z,, 5% diocfal, oTepgHEdi hig) j n t he

P t 7 - Me, 299 13
35 0Be, S1fp ok s A8 2Bl ety Uy "L, SRR, (SIPME AT
3.71-3. 4. @(ﬁ9(n1H)3H)2, B %Bridld, 2913=15 iHa7(tH},9H) 3 TERa APl (@, 4QH{ 26} - BBLd,

(4-Chl OFOQQ§H¥|)3M,[(21®5% b@gm{@ﬁ% 3-[(5-chl oro-2-
pyrlge}/ql)ox pyrroI|d| nyl'} - 2- oxoet hyl ) aim no] - 2-oxo- 1-(2 20

pyri I] - 2-propenani de- The title conpound-was obtai ned from
tert-butyl. (3R) 53ch{Sro-N-[ (18) -2~ [ (2-{4-[ (! 5-methyl-1, 3-thiazol-2-yl}oxy]-

l—plperldlnyl} ~2~oxoethyl)amino]- 2~oxo—1 (2—pyr3.dylmethyl}ethyl]—-
1-benzofuran-2- carboxamlde . R, o :
. _ The title compound was obtalned LTrom tert~butyl 4—-I (5-
20. _methyl 1,3~thiazol-2+-yl)oxy]- l—plperldlnecarboxylate and {[(28)~- -
2-{[ (5-chloro-1 —-benzofuran—Z yl)carbonyl]amlno} -3—(2~
~ pyridyl)propanoyllaminolacetic acid in the same manner as in
. Example 1. | .
ESI-MS: 5HB2. 2(M+H) .

- 25 'H-NMR (300MHzZ, CDCls) & 8. '81-8.73 (m,” 1H), 8. 63 (dd, J=5, 2Hz, 1H},
8.19-8.11(m, 1H), 7.66(td, J=8,2Hz, 1H), 7.66(d, J=2Hz, 1H),
7.50(d, U=9%9Hz, 1H), 7.43(s, 1H), 7.39(dd, J‘=.9',2-Hz,_ 1H), 7.28(d,
J=8Hz.,-1H'),,{7..21(dd, J=8,5Hz, 1H), 7.43(s, 1H), 7.39(dd, U=9,2Hz,
1H), 7.28(d, J=8Hz, 1H), 7.21(dd, J=8,5Hz, 1H), 6.75-6.71{m, 1H),

30  5.19-5.07(m, 2H), 4.07(app d, U=4Hz,: 2H), 3.81-3.44(m, 4H), 3.39-
3.27 (m, 2H), 2. 31(d, J=1Hz, 3H),,2.07—1.78(m, 4H) .
Preparation 32
tert-Butyl. 4~ [(5 chloro-1,3~thiazol-2— yl)oxy] 1-

_ piperidinecarboxylate o

35 To a solution of tert-butyl 4-[(1,3~thiazol-2-yl)oxy]-1-
piperidinecarboxylate (8.0 g) in acetic acid (80 ml) was added
dropwise N—chlorosuccinimide (4.5 g). The mixture was warmed to

60-70°C and stirred for 5 hours. The resulting mixture was poured
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- ESI-MS: 568Q

chl oro-2-pyridyl )oxy}-1-pyrrolidinecarboxylate and {[(2S)-2-

{[(2E), - 3-(4-chl orophenyl) - 2- propenoyl l am no }--3- (2 - © 1 Jduly 2005

pyridyl ) propanoyl ] anmi no}acetic acid in the.sane manner-as in 25 Exanple 1.
Mﬁfﬂ“l H NVR (300MHz, CDC13) 88.58-8.53(m 1H) pCBIP@/80O5( M

1H),8.03- 7.98(m 1H), 7.90-7.83(m 1H), 7.66-7.50(m 3H), 7.45(d, J=8Hz;-
2H), 7.34(d,, J=8Hz, 7. 28-7 7.21-7, .14

6|_239 6. 61Er'(;l‘n”C J'E(DedOle'i%l-&ez(?(ﬁgll) BJ‘E‘D §8t3r4é§%m31)£4)ma1@m@6tracwm 1H),
13{) 99§ dBOant—lz eﬁn@l, a&e%gi ngagmrgmc Ba P Svarl ncefElatd 46 %a%%m
5- Chl or o- l\l—étf%llg}i% 299{3)(1911 (5% - ?ﬁ%@‘@ﬁﬁépo gﬁﬁgp?‘a‘ﬁa)tiﬁcy] The -‘@E}Utlon was
pyrrol i di nhagifiesk odtdy LN) apdtio] hy@lroxadsd- s81pyidmy. rhethytyetiy ibyer was

1- benzgf ur%&&%l@lxﬁﬁﬂgyr?ﬁéﬁ-l : yrro?gpdg]ﬁ%%g‘:‘l”%gt ai ned i om tert butyI

(3R)-3-[(5- chlaoro-2-pyri
{[(29) - 2- {fergatedyiy vaom- @2#%@5@ @@Tmmfmaaﬁy silica gel

hi | - besma ol o ROops 32 | {
gm (rjlz)?acet ¢ agid | ngaﬁgégiﬁn}gpgg%g{r&asb%n E@Py#&%t)ep%ﬁp%g?%‘s%ﬁab(tﬁ&m
"HNVR ( 30OME Hlescauoingl d§¢ v qmasavlsgtee BEEFRLSH) - 8. 21-

8. 14(m 1msr-ms0838904«mﬁ)1m 7.68-7.60(m 2H), 7.57-7. 45(m 2H)

7.43- 7. 35 0-7 6.69-6.62(m 1H), 5.58-5.49(m. . 1H),
£ 7a 4% ﬁ%f%%%‘z e Ctég P 6'%‘*(58 b}, 55144(1#2:5') IF, 4H3,. gzﬁ)fo, zsa@rH)
6H), 2.35- 32@7((% 2HH) Pr3¥paidali Orl848 14H ram)BULI07-3Sp4 Bn] (BGhhosg=2

pyridyl ) oxyjzolim, P¥EY ol caghoxyl ate The title conpound was. obt al ned from-
tert-butyl . (?Em)' J id”@ grrol i di necar boxyl ate and ‘

5- chl oro-ﬁﬁﬂE&ﬁLﬁBI in the same manner as' in Preparatlon 13..-15. ESI-I\/S
290, 1(MhH) "H - Nl 390%&@8111@%%%%&3 g—ﬁﬁgglsﬂ-@ Fb@-ﬁgif A?ga?ﬂ% é.:::% 6. 68
( 146 (f5 g‘ﬁ:&;;.al.%%l 5’- )(oxy} 1—p1per1dlnyl} —-oxoeth‘yl)anuno] 2-—oxo 1 (2~ o
yrldylmethyl) ethyl]-2-propenamide - .
The title compound was obtained from tert-butyl 4—[ {5=: .
chloro-1, 3-thiazol-2-yl) oxy) l—pipefidinecarboxylate and {[(2S)-

‘ 2-{[(2E}) -3~ (4~ chlorophenyl) 2-—propenoyl]am.1no} 3= (2-. |

20 pyridyl) propanoyl]anuno}acetlc acid in the same manner as- in -
Example 1. ' -

 ESI-MS: 588. 1(M+H)
'H-NMR (300MHz, CDCli) & 8. 55(dd, J=5, 2Hz, 1H), 8.06-7.98(m, 1H),
7.95-7.88(m, "1H), 7.63(td, J—8 2Hz, 1H), 7.61(d, J—16Hz, 1H),

25 7.4e6(d, J—SHz, 2H), 7.35(d, J=8Hz, 2H), 7.25{d, J=8Hz, 1H),

7. 18(dd J=8,5Hz, 1H), 6.92(s, 1H), 6.50(d, J=16Hz, 1H}, 5.23-
5.13(m, 1H), 5. 05-4.97 (m, 1H}, 4.03{app d, J=4Hz, 2H), 3. 83-=

. 3.49{m, 3H), 3.48-3.20{m, 3H}, 2.06-1. 78(m, 4H) .
Example 48 - :

30 5-Chloro-N-{ (18} —2-[ {2-{4-[ (5~ 'chloro—l 3~thiazol-2-yl)oxy]}~-
1-piperidinyl}~ ~2~oxoethyl)amino] - 2-—oxo-1 (2—pyr1dylmethyl)ethyl]—-
1-benzofuran—2-—carboxamlde ’

The title compound was obtained from tert-—butyl 4 [{5-
chloro-1,3—-thiazol- -2-yl)oxy] l—plperld_lnecarboxylate and {[(25)-

35  2-{{(5-chloro-1-benzofuran—2— yl)cai'bonyl}amino} ~3-{2-
pyrldyl)propanoyl]amlno}acetlc acid in the. same manner as in
Example 1.

'ES_I—MS_. 602 .1 (M+H)
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Exanpl e 51 20 (2E) 3- (4 Chl orophenyl) N-[(|S) 2- [(2 {(38) 3- [(5 chI or o- 2-
pyridyl)oxy]-1-pyrrolidinyl}-2-oxoethyl)am no]- 2- ox0=1-(2-. 1 July 2005

pyridyl -met hyl )ethyl) -2-propenami de The title conpound was obtai ned f.rom
“tert-but ytWO3IBHPsH4L (5- chl oro- 2- pyridyl ) oxy)-1-pyrrolidi necR€BarRaiaoe and
{[(25)-2 25 {[(2E)-3-(4-Chlorophenyl)-2: propenoyl ] am no} - 3- ( 2- .
pyri dyl)propanoy am no)acetic acid in the same manner as in Exanple 1.

ESI - MB: 568 OONMHANERGHBDNHAS - 8¢D@L 3B (B, 818D, 88 543 (d, 195, BH41- VER5(m

2H), 7.93%8 &Q 8..84(m, . 1K), 7.68+18, 4060, 28H) , 1H) 397 7651(21(,Wu—éh& fH70 6.61(m

H) 3. 865’ %j?g?‘mm%ég)zrz?%g 75151%((%?] éﬁw Exégrﬁﬂi% 5%-9 osat) 1 %7 23; 513,(”.‘

5 Chl ?rg N=|[8m$o) iﬂﬂ(z 2038 33;48(,szhl QHP; gespyzulayll)mxyb lzstﬁ506(m, 2H),
rro i am
Fybenz%fuggo}‘ségggr §¥4%5 ‘I%g’tlfpg go%%gﬂhgxwa’sy%‘b eﬁéﬁ%ﬁr )c%#)t'er% E?)Euty

(39)- 3- [(5~76H1n0réH2—.pyr| dyl-y oxy] - 1- pyrrolidi necarboxyl ate and .-
{1(29) - 2- plf5s gglg,nJggy 2005 VO 02/ 055541 PCT/JPOI/11067 ... -

chl oro-1- 2= carbo%cgamno- - ,
pyridyl) pr opanogtle}fémBﬂi@}YécéﬁR)c‘ iH&-chlome— am?rmwecrst*lrn Exanpl e 1.

ESI - VB: 5§g,rgg,malg_ngcaﬂgb t%oosz CDC13) 5 8.77-8. 71(m 1H) 8.64-8.59(m
. 7.68-7..60( 7.56-7.45(m

1H), 8,21-"8. 12&51 %H% -8.04(m 1
oH) . . 41(s, A(Edeo DpES 9 al?e§0f370123‘(?ﬁt"PH}'-¥i ¥3Bb=F7 18(m -
1H) 6 65hgdrdx§#z-p#&olﬁsl5&carﬁakma&é*) and. zs&wﬂaskoéwmﬂl@a&ﬁ thle—4Hz, '

3.94 J=4Hz 3.33(dd, 10 J==15, 6Hz
2 36%“‘67‘(‘?%5’“‘*‘2%5%}%;}’%98?7:6}%&%% ?ert Butyl( |
(3R) 3- [ (BSEHMDr 0229 py Myl ) oxy] -1 - pyrrolidi necarboxyl ate The.ti tI e

Compound, ey RPt el Rgf [ 3915 Bl é!iféh?ﬁwgzﬁﬁ@ Fhnd- ke
mann asJT pre:bfé}at$(ﬂ]9ﬂ3r s, lH), 3.71-3. 4D(m, 4H), 2.14(br s, 2H), S
1.47(s, 9H). , L _ R
Example 49 . .. : ‘ : _
. (2E) -3~ (4—Chlorophenyl)—N—[(lS)-2 [(2 {{3R)-3- [(S-Chloro-z— '
pyridyl)oxy}- 1—pyrr011d1nyl}—2~—oxoethyl)am.lno] —-2-0x0~1~- (2-—. L

.20 pyrldylmethyl)ethyl] -2-propenamide .- . : S e .
_  The title. compound was obtained from tert-butyl (3R)-3~] (5—
chloro—2-pyridyl)oxyi-1-pyrrolidinecarboxylate and {[ (25)-2-.
A [ (2E) =3~ (4-~chlorophenyl)-2-propenoyl}amino}-3- (2~ -
pyri-dyl)propahoyl}amjno}acetié acid in the same manner-as in
25 Example 1. - 7
ESI-MS: 568.1 {M+H) .
'H-NMR (300MHz, CDCls) & 8.58-8.53(m, 1H), 8.08-8.05(m, 1H); 8.03-
7.98(m, 1H), 7.90-7.83(m, 1H), 7.66-7.50(m, 3H), 7.45(d, J="-8Hz,-'_ 3
2H), 7.34(d, F=8Hz, 2H), 7.28-7.22(m, 1H), 7.21-7.14(m, 1H),
30  6.69-6.61(m, 1H), 6.49(d,. J=16Hz, 1H), 5.58-5.49{m, 1H), 5.06-
_4.97 {m, 1H), .3.99(d, U=4Hz, 1H), 3.91(d, J=4Hz, 1H), 3.83-3.51(m,
4H), 3.46-3.37(m, 1H), 3.30-3.21(m, 1H), 2.34-2.06(m, 2H). -
Example S0 o
5— Chloro—N-—[(lS)-—2 [(2- {(3R) -3- {(S—Chloro 2—pyr1dyl)oxy] -1-
35 pyrrolidinyl} 2-oxoethyl)am1no]—-2-oxo i- (2—pyr1dyhnethyl)ethyl]~ B

1-benzofuran—-2-carboxamide -
The title compound was obtained from tert-butyl (3R) "*3—[ (5~
chloro—2-pyridyl)oxy]-l-pyrrolidinecarboxylate and {[{2S)~2-{](5-
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" H NWVR (3001 Hz,' CDCl13) 3 8.17 (s 1H) , 7.12 (s, 1H) , .5.54 (br-s, 1H) ,
3 73-3.43(m 4H) 2.26-2.12(m 2H), 1.48(s, 9H) .. Exanple 53 20Ju1y2005 ;
' (2E) - 3-. (4-Chl orophenyl ) -N-[ (1S) - 2-[(2-{(3R) - 3- [(6 chl oro- 2

© pyrazi nyI ) WO/R05s3yr rol i di nyl } - 2- oxoet hyl’) ami no] - 2- oxo- 1- (2PCT/JP{)1/11067

pyri dyl met hyl ) et hyl ] - 2- pr openami de The title compound was obtained from
tert-butyl 3R 3- heg . chloro-2- yra2| nyl ) oxy]-1-pyrrolidinecarboxyl ate
and {[(25)C @51{“ E?f‘arim’?cmldﬁéﬁ é‘ﬁy”alzlfpﬂb‘p?]err(@ypyéﬁﬁﬁb} Propapyl]- |

pyri dyl) prapargsce®iicnasi dCH] Ithedshle! fahher m@&% 18si1in . Exanple 1,
ESI-NB 5%%%m H-NVR (300MHz, CDC13)" 8 8.59-8.53(m lH) 8.22-8.00{m

7. ng)a ‘328 Zﬂile) 7.67-7.56(m- ZH) t?ﬁ46(d J@(?Hz 2H) "7"];;(d
J 8Hz 2 —msz%aoancnt 57822:51816 fh, 1) - 6682646541608, 1~
, d,
IR DR WL B e o T
Y

2H). 35 EXbARAE .556(m, 2H), 7. 30 7.16(m, 2H), 6.69-6.62(m, 1H), 5.58~5.49(m, =

5- Chl oro- (1 ( 3 3- 4( §>¢h! 05.05:2- PYLAZI Y

1-pyrroli y}{) §)}§ o5t 86&& I?L)Hr% ¢ ? -lbx"r(g l’?7’2>ip r’lg Ib%lrg? )4Hzeft P}\Iﬁ)

- 1- benzof ut- @—aar(?@exﬁfﬁﬁ de? @@ 2 dilm, 2206.. WO 02/ 055541 PCT/JPOl/ 11067 The
title co MeRd-wesoabtai ned fromtert-butyl (3R)-3- [(6- _

chi or Wﬁ‘r—ygﬁ—lﬂ rrol i di necarboxyl ate and 25% '2_ ,
{[(5 B oro- I - b&RFEFER 121%)" carldanyhy orpT AiPyrisiyid oxyl -1~

pyriEgllyI ?\/EWSSSziZ;Nﬁ%mH NN%TQ\%SCI din the%jarrg gg:nner gs |2E;5 Exarrpl e 1.
8.36-8.28(m 1 Hlg SRR e, obtain £ Ceb PH3En 1
7:50-7. 45&1%921&&- -ﬂyﬂ%mcﬁ&(emarmﬁ;létsﬁm M@moibﬂﬁg @ﬁﬂiﬁ;oll@éﬂ théllzl)l)
4.09-4. Ozg%e]ﬂiﬁﬂkglﬁr al %’rgﬁ g%%%ert 383t 3? 3.58(m 4H)," 3,51-3: 44(m 2H),

2.38- 210m2 aratio _ o ,
(3R -4 [(@ eyl 299 sl #hitdzol - 2-yl yoxy] - | - pyrrol’i di necarboxyl ate -

'H-NMR (300MHz, CDCl;) & 8.08(s, 1H), 7.53(d, U=9Hz, 1H), 6.68(d,
| J=9Hz, 1H), 5.48(br s, 1H), 3.69-3.42(m, 4H), 2.14(br-s, 2H),
1.46(s, 9H). - ' | -
Example 51 o . . T
20. . -(2E)-3-(4-Chlorophenyl)-N-[(18)-2~[ (2-{(38)~3~[ (5-chloro-2- -
pyridyl)oxy]-1-pyrrolidinyl}—2-oxoethyl)amine]~2-oxo~1- (2— '
pyridyimethyl)ethyl]}—-2-propenamide = - :
’ The title compdund was obtaihed from tert-butyl (38)-3-[(5-
chloro—2-pyridyl)oxy]- l—pyrrolldlnecarboxylate and { [ {25)" 2—- :
26 {[(2E)-3~(4- chlorophenyl) 2-—propenoyl]am1no} -3~ (2—
pyridyl)propanoyl] amino}acetic acid in the same manner as in
- Example 1. _ - |
- BSI-MS: 568.2 (M+H) _ . | _
. 'E-NMR (300MHz, CDCls) & 8.60-8.51(m, 1H), 8.11-7.95(m, 2H), 7.93-
30 7.84(m, 1H), 7.68-7.40(m, 5H), 7.39-7.12 (m, 4H), 6.70-6.61(m, 1H),
"~ 6.55~6.43{m, 1H), 5-59.-5.47(111, 1H), 5.07-4.95(m, 1H), 4.04-3.88 ('m, :
1H), 3.86-3.18(m, 6H), 2.38-2.02(m, 2H). '
Example 52 ' | ce
5-Chloro-N-[ (1S)-2~[ (2-{ (38) -3- [ (5-chloro~2-pyridyl)oxy] -1~
35 pyrrolidinyl}- 2-~oxoethyl) amino]-2-oxo- 1~ (2-pyridylmethyl) ethyl]-
l1-benzofuran-2-carboxamide : '
The title compound was obtained from tert—butyl (38) -3~ (5—
chloro-2-pyridyl)oxy]-1-pyrrolidinecarboxylate and {[(2S5)-2 —{1(5-
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35 The title conpound was obtained fromtert-butyl (3R)-3-

hydr oxy-| - pyrrolidi necarboxyl ate and 2-brono-5-nethyl-1,3 thi azmlyeoos t he

sanme manner as -in Preparation.7. ESI-Ms: 285. 1(M+H) ' H NVR (300MHz, CDC13)

- 5 6. 75(s, WIHH2/035546- 5. 40(m 1H), 3.77- 20 -3.38(m 4H), 2. BCTIP01/11067
3H),.2.40-2.00(m 2H), 1.47(s, 9H) Exarrple 55 o :

(2E) - 3- (4-Chl orophenyl ) -N-[ (1S).- 2- []E) 3R) 3-] (5 rrethyl

1, 3- t hi aZoEoyitybeproy T4t FRYPPRYL Ltk Whno] -2-oxo-1--

(2-pyri dsﬁym&ml) ebBhd 1?amrﬁ9aeaﬁhéea@§dme ﬁﬂé Is%n@oﬁiaﬁﬂaﬁl a@sm)bt ai ned -

fromter but)i 3R)-3 f '

nmet hyl - &z OF - 2- yl )oxy] 1-pyrrolidi necar boxyl-ate-and {[ (28)

2- {[(2E) -ES-I(—&SQhBBBOQI(M-FM) 2- propenoyl]am no} -3-(2 .

R A S st W R B AR

7. 9% 12.(80( &H) 1HB - 096704 (165 (1) , 2H). 687745@@1, J28Hy ;7 25467 7153m(dzﬁ), ‘

i ?E'ZHZ Tyt (G o3 2<%<<}{8’J€9 Gy IR 71152”62%%3 Ui %5 1 dg
3.79-3. 1 6H$> (d; 383=2HD3(1H) , 5B) 58— Ex4qe BY, 5.15-5 07 m, 1H)},

5- Chl 0r04N0E2((é18) 324£1ﬁ2 iﬁ?’R)s 394((:15 melby! - 1u%;tBL82ob & (m, 5H), 3.33(dd,
yl)o rroli oet yI)a I -2-oxo-1-(2 61 1 July 2005 WD .
02/ Oﬁé 4f‘|3’éTf§P01}§i0621 3%3% Oaﬁmrre?m/i)et hyl ]-1-benzof uran- 2- car boxanmide

The titl| @erepapetnenvwas 'obtained fromtert-butyl (3R -3-[(5.

DT shior o. EeperBabbL alb o b b b 429

pyri dyl )pympammgliﬂlamrhn}adﬁamec acid in the same manner- as in  Exanple 1.

b so(m e bt YRAA00NE SO Sk IEAERM Ul o5-

J=2H5 1kslyd¥oazth—pyqxplpﬂmezar@%ylartmw %r@)-dlrhéemﬁyr@&m@zﬂzl thy) ;

73072&@%&%5@111 ‘fﬁ n6776-6.71(m IH, 5.53-5.43(m iH),
5'155%;7 1H), 4.05-3 (6m 3.98-3.93(m-: llleD 3793281&
R {300MHz, CDCls) 17(5, 1H), 7.12(s, });-5.54 (br s, H),
3.73-3.43{m, 4H), 2.26-2.12(m, ZH), 1.48(s, 9H)..
‘ Example 53 , C .
20 - {2E) =3-{4-Chlorophenyl) -N-[ (1S} -2-[ {(2-{ (3R}~ 3-[(6—c:hloro—2-—.

pyraz:x.nyl)oxy] l-pyrrolidinyl}-2-oxoethyl) amino] -2-oxo-1- (2~ )
pyridylmethyl)ethyl]-2-propenamide - ' :

The title compound was obtained from tert~butyl {3R) 3 [(6~'
chloro-2~pyrazinyl)oxyl-l-pyrrolidinecarboxylate and . {[(25}

25 {[(2E)-3-(4~chlorophenyl}-2-propenoyl] amino}-3-(2-
pyridyl)propanoyl]aminolacetic acid in the same manner as in .
Example 1. | | |
'ESI—MS: 569.1 (M+H) .

© JH-NMR (300MHz, CDCls) & 8.59-8.53(m, 1H), 8.22-8.00(m, 3H), 7.91-

30 7.84(m, 1H), 7.67-7.56(m, 2H), 7.46(d, J=8Hz, 2H), 7.35(d, J=8Hz,
2H), 7.29-7.24(m, 1H), 7.22-7.14(m, 1H), 6.49(d, J=16Hz, 1H),
'5.65~5.53(m, 1H), 5.07-4.97(m, .1H), 4.02(d, J=4Hz, 1H), 3.9%4{(d,
J=4Hz, 1H), 3.88-3.54(m, 4H), 3.47-3.36(m, 1H), 3.31-3.21(m, 1H),
2.39-2.12(m, 2H). - ' '

35 Example 54 : _

N 5-Chloro-N-[(18)-2-1{2-{ (3R) -3~ [ (6-chloro-2-pyrazinyl)oxyl-

1-pyrrolidinyl }-2-oxoethyl) amino] -2-oxo—~1- (2-pyr1dy]_methyl)* |

ethyll-l-benzofuran-2-carboxamide -
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5(m 5H) .- Preparation 37 15 tent-Butyl
{6-(trifluoromethyl)-4-pyrimdinyl] oxy}-1- azetidi necar boxyl mlyezoﬁhe

2.0
3-{-
title conpound was obtained fromtert-butyl 3-hydroxy-
1-

: azeti di nso@obessydiat e and 6-(trifl uoronethyl)-4-pyrm di nol peipgpéitQe&ane -
manner as in Preparation 13. 20 ESI-MS: 320.2(M+H) 'H NMR (300MHz, CDC1,3).

S 8.87(s, 1H), 7.14(.s; 1H), 5.44(tt, J==7,4Hz, 1H), 4.37(dd, J=10, 7Hz,

2H), 4.01(dd, J=Ts 4l dompotndSias Gifainedampbr §2rPobutyl (3R)-3-[ (6~

2E) - 3-(4- 2__ =

e L e e e
(2-pyridyl I)Jé«trmnq-bzngpé 08 ) Thebonyl banapouhd 2vas obt ai hed from
tert-butylyp id}h@pIOpanoyl}am1no}acet3.c acid in the fame manner as ng

(trifl ugrorre % 4-pyri m di nyl ]oxy} 1- azeti di necar boxyl at'e an

{[(29) ?E%/- - 4 chl orophenyl) - 2- pr openoyl ] ani no '} - 3- (2 :

pyri dyl )prm:&wl |s®®.nqMagetic acid in the same nmanner as i.n Exanple 1. .
ESI - M5: 58 IVH 1H NI\/R 300 CDC13) S 8. 88( 8.55(dd, J=5, 2Hz,
1H), 35 8. %%P@}‘ éH%‘OQ ’%él %/Hzrﬁs =BHpO(m, 6411 d, Bﬁ%%@ (mg HHH) /7, %Q(Jd-
J=16Hz, - 1H}, 107(1:45(211) ,J-78Hzr 725%11,7 BH(d,7 58z 632H) , 1#) 260 d50- 028k, 1iH) _
7. 19(dd J+8 1 4 H) , 47(

5. 05- 4, 96( 425'#2’2435 448075 7653 ﬂ;s‘l Saefly %’_ﬁ:?? ﬂ)é’% W o 3&95&%5(
PCT/ JPWlllJa%@m 4 @1oé( ﬁ‘ﬁ(H_lH)lHB S0@8pE- B8 (Wr44%) , 234)51~3 41(:11;1 210512 Sk

1H), 3.26f dth ()= @ﬁ 6Hz, 1H), Exanpl-e 58 :
5- Chl or o- N-[(|S) ox02{[2 oxo0-2-(4={[6 5
(trifluor ign i m di nyl ] oxy} 1-azetidinyl)ethyl]- amno} 1

(2-pyridyl net hylt)ee;tﬂmxﬂt 1193)1:3)35M@ﬁeahyatbpzaﬁmﬂ@zolﬁﬁytmbkﬂ£prrp0und was
obt ai ned f gert but (trifluoronethyl)-4 pyrlmdln ]ox y

y}-1- azet ik - &3?889(9%]3?@%159

The title compound was obtained from tert—butyl (BR) 3—
hydroxy“l—pyrrolldlnecarboxylate and 2-bromo—5-methyl-1, 3—
thiazole in the same manner as -in Preparation .7. S
EST-MS: 285.1 (M+H) o
H-NMR (3OOMHz, CDC13) & 6. 75(5, 1H), 5.46~5.40(m, 1H), 3. 77—

20 -.3.38(m, 4H), 2.31(s, '‘3H),.2.40-2.00(m, 2H), 1 47(5, 9H) .

Example 55 . _

{2E)-3- (4-Chlorophenyl)—N—[(1S)—2 [{2-{ (3R} -3- [ {(5-methyl-—
1,3-thiazol-2-yl)oxyl-1-pyrrolidinyl}~ 2-oxoethyl)am1n0] 2-—oxo—1—
(2-pyridylmethyl) ethyl]l-2-propenamide '

_25 _ The title compound was obtained from tert-butyl (3R)-3-[(5-
~methyl-1,3-thiazol-2-yl)oxy] 1-pyrrolld1necarboxylate and {[(28)-
2-{ [ (2E}~3~ {4-chlorophenyl) 2—propenoyl}am1no} -3~ {2="
pyrldyl)propanoyl]amlno}acetlc acid in the same manner as in
Example 1.. | ' ' '

30 ESI-MS: 554.1 (M+H) _ | _
'H-NMR (300MHz,  CDCls) & 8.58-8.52(m, 1H), 8.06-7.95(m, 1H), 7.93—
7.80 (m, 1H), 7.67-7.55(m, 2H), 7.45{(d, J=8Hz, 2H), 7.34(d, J=8Hz,
2H), 7.28-~7.22(m, 1H), 7.21-7.14(m, 1H), 6.74(s, 1H), 6.49(d,

 J=16Hz, 1H), 5.53-5.43(m, 1H), 5.06-4.97(m, 1H), 4.01-3.90(m, 2H),

385 3.79-3.19(m, 6H), 2.33-2.03(m, 5H). ' ‘ -
Example 56 B :

5-Chloro-N-| {18)-2-[ (2-{ {3R) -3~ [ (5-methyl-1, 3~thiazol~2-
yl)oxyl-1-pyrrolidinyl}-2-oxoethyl) amino]-2~oxo-1- (2-
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{L(29)-2-_{[(5- chI or o- I benzofuran 2- yI)carbonyI]am no} 3-(2 10

pyridyl ) propanoyl ] am no}acetic acid in the same manner as in Examdoesl.
ESI Ms: 603.1(M+H) 1H NMR (300MHz, CDC13) -5 8.88(s, 1H), 8.74-8.67(m. 1H),
- 8. 61(dd, WJL@/@S&!MH) ,. 8.26(br s, 1H), 7.65(td, J=8,2Hz, . pthupdivAbd, -
.15, J=2Hz, 1H) '7.49(d, J:9Hz, 1H), 7.41(s, 1H), 7. 39(dd J=9, 2Hz, 1H),
7.28(d, J=8Hz %721 (dd, J: 8, S5Hz, 1H), 7.15(s, "iH), 558548(m
1H),..5. M@C{Y@JEF YiMHpthyll ‘GBlwnZ@SU(:ml-afgrarhomﬂJAiMB( m-

4.25-4.06(m 219k 3189620Bnodny i, oBlthindatElad ¢ %gﬁ caﬂﬁs P(§3<dd

J=15, 7Hz, % % re aration 38 Ior

ri di nyl oBAPYLrd Aethi W&wldromé 1mvar@b1@maﬂa Néat:ebm@lfi(ZS

4- hydroxw—ﬂ[(ﬁhnﬁnbﬂonﬁsmrmaﬁh%ezé 1&9&@&%&%‘ }aB0¢g=pyridone (0.41

g) agd ﬁ hos ?8 g I n tetrahydrofuran was slowy 25 added

di et hyl tao%)rg ?98%9( ?JE‘P%P]( GFehtc RE1A i ttmie HSeUReNNEASti red at -

room t emp&eapleelfor 4 hours The reaction- mxture Mas -concentrated in B

vacuo to gyﬁft h§6§rf§‘§ﬂ_§r oduct. To a soI ution 'of the crude product in
J

met hanol - d 4N hydrogen 'chloride in ethyl acetate (6 2 m)
at 8C. : TH&NB0 (R00MHz WASls) it Bel7as. mogm tamneratesre. 59¢m1 1h9ur Ang

concentr@t ed [N u esidu d Cetate
(o ohe thi ! g, jéﬁﬁo?po%‘h@ gs§5g P Ao i 2o o 4dde
1 QlBid& ?H%ZHZITD 1HB, 4%-30-7R2% (g HLH) -,
2 . 44-2. 13( 93~ 71Hﬁ6(m35 ﬁmm eféi m lH) (m, 1H), 5:15-5.07 (m,

3
o) oo S Sl 4 GPrE M g Vb 1%,(%8@% e e o

pyri dyl nt&y{n,etim)l.] - 2- propenani de 63 1 JuI y 2005 WD.02/ 055541

PCT/ JPO 4 A l‘g xture of {[(2S5)-2-{[(2F)-3- (4-chl orophenyl) 2

pr openo yri dyl) propanoyl ] am no} acetic acid (0:19 7q),
3, 5-H chl or o- 2temt1ﬁtpim di—r{yIGOX’yl)p’gllucmdmetﬂhymd{%pbkmﬁmyl](o@;y]}@lg)

1- hy dr oxyheanzotid a2ls gﬁgt 84.g). and 1-(3 5
di . met hyl am nc;E)r opy! ) et hyl car'bodi i ni dehydr ochl ori de. (0. 11 g)

N, N- di net hyl f tdd-J oomppyndadas dddddmephifeenNE R t-butyl 3—hydroxy-
1- azetldlnecarboxylate and 6- (trifluoromethyl) 4-—pyr.1m1d1nol in
the same manner as in Preparatlon 13.
20 ESI-MS: 320.2(M+H) - _ . . :
H-NMR (300MHz, CDCls) & 8.87(s, 1H), 7.14(s, 1H), 5.44(tt,
J=7,4Hz, 1H), 4. 37(dd, J=10, 7Hz, 2H}, 4.01(dd, J=10, 4Hz, 2H),
1. 45(8 r S9H}. : : ;
Example 57 :
25 - {2E} —3— (4-Chlorophenyl}~N-[ (18} ~2~oxo-2-{ [2~px0-2- (3-{ [6- :
(trlfluoromethyl) —4-pyrimidinyl]loxy}-1- azetldlnyl)ethyl] amlno} -
(2-pyridylmethyl) ethyl]-2-propenamide :
 The title compound was obtained from tert-butyl 3-{{[6-
(trifluoromethyl)-4-pyrimidinyl]oxy}-1 —azetidinecarboxylate and
{[{28)-2-{[(2E)-3-(4- chlorophenyl)-2—properioyl]amino} -3- (2~
pyrldyl)propanoyl]amlno}acetlc acid in the same manner as 1n
Example 1. _
ESI-MS: 589. 2 (M+H)

30

- H-NMR (300MHz, CDCls} & 8.88(s, 1H), 8.55(dd, J—5 2Hz, 1H),
85 8.06(br s, 1H), 7.91~7.84(m, 1H), 7.64 (td, =8,2Hz, 1H), 7.59(d,

. J=16Hz, 1H), 7.45(d, J=8Hz, 2H), 7.35(d, J=8Hz, 2H), 7.26(d,
J=8Hz, 1H), 7.19(dd, J=8,5Hz, 1H), 7.15(s, 1H), 6.48(4, J=16Hz,‘
1H), 5.57-5.47(m, 1H), 5.05~4.96(m, 1H), 4.64-4.42(m, 2H), 4.24~
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di i sopropyl ethyl amine (0.27 nl) at8C. The mixture was warned to room:
tenperature and stirred for 6 hours The reaction m xture was pou#iyedos nt o
ice-water and,extracted with ethyl acetate. The 10 organic | ayer was washed
- with satur‘é’@éﬂ%ﬁﬂbous sodi um hydrogencar bonat e sol ution amgir;,hmmgmdrl ed
over anhydrous sodium sulfate and concentrated in vacuo. The.residue was
purified b&/ SI lica gel columm chromatography to give the title conpound

(231 ) .40 my KR (30BMapp @DC?Z‘S?H& R B.53((0d, 165158587 2B5(m  3H),
7.70- 7.57{.m6(aH) , 3219561, IF 2H), 7.35(d, J=8Hz, 2H), 7.30-7.15(m

2H): 6. 51( 5Hz, 1H)), 38 5.28(m M.,.5.07-4.98(m 1H),
4.13- 3. 95(%@@4@&_5% 85-3.20(m 6H), 2.00-'1.79(m 4H). ESI-MS: m 7 616( M+ )
20 Exanpl e 60 55cthoeee™Nt [ (19))—2-bkd-£4] fj4&;&g§i (lqb.l{qlgol 2- pKr: dyl )10xy] 1
i perigin xget m,No 0 i met et -} - ,
Eeﬁzofgr a% %lg]a %@Tﬁep&irﬁ%%&%?ﬁp\iaé %Ef“éﬁﬁ%@) ‘?F}t}fﬁ] amino}-1-
3, 5-di chl dﬁcpﬁri-dYBEe’q.hsdsmt@yﬂ?%@@enmﬂmeudahbdxmhﬂ@rl de and

25) - 2- 5-¢ r b carb
i[g ()2 pyil[((jytg?irlgp%ﬁ%%? C? m n(()i}mace Cgrﬁl‘/rr?m]t ﬁ@rga%t%n%e{r[ 63s in
Exanpl e 59tx oweﬁiml)%epwmmm@e@metmaﬁ&yaata 04 m

7707 0l oy o Ui taSpen] Bty Pap R f Ao rdlitol a5, gy,

7. 32- 16%’% JP@R@@‘DY 13 apapatageic soip snosl(lmsmq; mannEF- 3S08EMm  2H) ,.
3. 83- 3. 28Eramfld ,1. 2. 01- 1. 79(m 4H) . Preparation 39 35 -tert-Butyl -

R O By Y Yo e e byt bt 'ee\
and 3- (t;?H-{mar qsenmﬁt) @acméqirsxs/meosdl ner) , 64. 14«38“#7%90@1{'2‘_“1'\)'8031 §§541
PCTL 3001 3305k | e g PO Sl 2 . B TLEPASAL ), Ly ZWP%
5. 48- 33(11%1{2: A, 3-634d, 4~ZT$H2:4H}I),L7 90{g, 7Y, V. 38Hpd, ¥=87%Rz, 9H)..
' 1H), 7.28(d, J=8Hz, 1H), 7.21(dd, J=8,5Hz, 1H), 7.15(s, 1H),
5.58~5.48 (m, 1H),. 5.14~5.05(m, 1H);, 4.65-4.55(m, 1H), . 4. 52-~4.43 (m,
1H), 4.25-4.06(m, 2H), 3. 89(app d, J=4Hz, 2H), 3.47(dd, J=15, 4Hz,
. 1H), 3.33(dd, J=15,7Hz, 1H). L
20  Preparation 38 _ : .
3, 5-Dichloro-2- (4-piperidinyloxy) pyridine dihydrochloride -
To a solution of tert-butyl 4-hydroxy-1- _ o :
piperidinecarboxylate (0.5 g), 3,5-dichloro-2-pyridone (0.41 g)

and triphenylphosphine {0.98 g) in tetrahydrofuran was slowly
25 added diethyl azodicarboxylate (0.65 g) at 8°C, and the mixture
 was stirred at room temperature for 4 hours. The reaction mxture ‘
was concentrated in vacuo to give the crude product. ' |
To a solution of the crude product in methanol (5 ml) was
added 4N hydrogen ‘chloride in ethyl acetate (6. 2 ml) at 8°C. The
30 . mixture was stirred at room temperature for 1 hour and-
concentrated in vacuo. The residual solid was washed with ethyl .
. acetate to give the title compound (585 mg). .-
'H-NMR  (300MHz, CDCls) & 7.99(d, J=2Hz, 1H), 7.68(Q, J=2Hz, 1H) ,
_ - 5.45-5.37(m, 1H), 3.45-3.29(m, 4H), 2.44-2. 13(m, 4H).
35 Example 59 : _
{(2E) -3~ (4- ChloroPhenyl)—N—[(IS) ~2-[(2-{4-[ (3, B—dlchloro—z—-
pyridyl) oxy] —1-piperidinyl}-2~oxoethyl) amino) -2-oxo—1- (2— '
pyridylmethyl)ethyl]-2-propenamide
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5. Exarrple 61 (2E) 3-(4-Cnl orophenyl) N-{(lS) 2- 0x0- 2-{[2-0x0" - 2- (4 {[3-
(t rifl uoronethyl)-2- pyr| dyl } oxy} - 1- pi peridi nyl) et hyl ] am no} - 1- (12}uly2005
pyri dyi met hyl ) et hyl ] - propenam de The title corrpound was obtai ned from

- tert - but ylwa-0{H354110 “PCTIPO1/11067
(trlfluoronethyl) 2- pyrldyljoxy} 1- plperldlnecarboxylate and

{[(25)- 2-{[ (2E) - 3- (4- chl or ophenyl )- 2- pr openoyl Jam no }-3-(2: - '
pyri dyl ) propandf famiigghaeeofc{ h28) 2+ {{l{@Eafe (Aaohborashdnyl) ERanpl e 1.

5. 30-5. ;”sﬁ P emd - SR ReRde N kel oag,
7.35(d, 328z 3, oS- diphlaroe2 7 ﬁzqmerzmnylzomlmfmme Hhydgoshl el de.

J= 15 3HZ - 614 4, 3.90
3H) r O%E)g ’ 51535(3150)%%5&120@%91@.25 1061¢ %8841@)7]9(;3(1’)(:1 lA)%Z-L 20 (E>r(narrp|e 62

5- Chl éro N %;Lalg;%wcngl[)z%ﬁa‘ﬁgl(zar@?@lmde hydrochloride (0.11 g)

(trifl uoriomes, Ry8)m@tipyT Eshahdas -(2-Bi ﬁﬁrlméwa{a&écmdﬁ@m@é}mhﬂ 2-
pyridylr ﬁ%et hyI ] -.1-benzof ur an- 2- car boxam de The title corrpound was
obt ai ned C%l,-lﬁ TeryL %tgﬁl argp.z{e[ 3(0.249 ml} ‘at -8°C. The mixture was warmed to

EH |2 fS I) ugmmmt( hgipePaipyre dyrld cst;i}:;:e;ipf@ﬁr(;ilrmﬁxx&ron boxpbareagfibn mixture

r £
pyri %I )Béa%pgnoﬁcjga%j%o?laé(%ﬁac%e%m dy#ftc ecbtsé%é’}]ﬁ%'h E:%}y saF%gatE%(angpﬁ L.
ESI - ¥ mex9e3b¢ MdyeRovasHWdRed3 0o kkizsatCDEET edic@ms8 s6diom 1H), 8. 62(d, -
; ggf ml H}\zgﬁrgg}&%& o}rﬁ‘] Sézk&soﬁ@t&oﬁ7§§% %)Iq}.(én d&?ﬂeéiggggg( %}J@Eﬂ;% )1um 69-
7.30-7. 15 a‘?ﬂ)andi’qmlf@r@z%ed’lm)va@%om esresiqus. was mirisied(hy 1H),

4. 16- 3. 8% Mic3Hel Zilmd 2hr®nabblraphP ol g&%@ﬂth@*kltlé% Aﬁ:ﬁﬁ{dat('z@,@ 40
4-(4-Fl uorgphenoxy)pl peridine To a solution of tert-butyl 4-hydroxy-1-
pi peri di nacar boxylate (2.0 g), 4-fluorophenol.(l.1 g) and 651 July 2005

WO 0B3 05542 RCTBHBRMEL 1 106@1 )t 1§ Bhenys .rztmﬁcghlmﬁ (% %79)7 85 (m}. ei}r)ahyzdngturan
vassl oy, afies s o1fus @EOYLEREDORY, 217 S Beff, o 2L INS. wture
. 2H}, 6.51(dd, J=2,15Hz, 1H), 5.38-5.28(m, -1H), .5.07-4. 98(m, 1H),
- 4.,13-3.95{(m, 2H), 3.85-3. ZO{m, 6H), 2.00-1. 79(m, 4H) B
ESI-MS: m/z 616 (M+1) '
20 Example 60
5-Chloro-N-[ {18)-2- [(2-{4=[ (3, 5- ~dichloro- 2—pyr3.dy1)oxy] 1—
plperldlnyl} —2= oxoethyl)am:r.no]ﬂ -0X0~ 1—-(2—pyrldylmethyl)ethyl] 1-

benzofuran—-2-carboxamide -
- The title compound was obtaine'd from 3 ,'5~dich_loro—-2¥ -(4—~ |
25 piperidinyloxy) pyridine dihydrochloride and {[(2S)-2~{[{5-chloro-
1-benzofuran-2-yl1) carbonyl]amino}-3- (2-pyridyl Jpropanoyl]--
- amino}acetic acid in the same mahner as in Example 59.
ESI-MS: m/z 630 (M+1) o
'H-NMR (300MHz, CDCls) & 8.85-8.70(m, 1H), 8.67-8.59(m, 1H), 8.22-
30 8.10(m, 1H), 7.96(d, J=2Hz, 1H), 7.70-7.60(m, 3H), 7.49(d, J=8Hz,
1H), 7.42(s, 1H), 7.39(dd, J=8,2Hz, 1H), 7.32-7.16{m, 2H), 5.39-
5.28(m, 1H), 5.17-5.06(m, ]-.H),, 4.15-3.98(m, 2H), 3.83-3.28(m, 6H),
2.01-1.79 (m, 4H). I
Preparatlon 39 : :
35 .tert-Butyl 4- {[3— (trlfluoromethyl) ~2-pyridyl]oxy}- 1-
piperidinecarboxylate

The title compound was obtalned from tert-butyl 4—hydroxy—
l-piperidinecarboxylate and 3- (trlfluoromethyl)—2—,hydroxypyr;d:1.ne
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stirred

-atroom tenperature for 4 hours. The reaction m xture was.

concentrated in vacuo to give the crude product. 5 To a sol uti onugfzcobe

crude product in ethyl acetate:.(5 m) and nethanol (5 m') was added' 4N

- hydr ogen. chi#dgesdin et hyl acetat e (25 n) at 8C. The m xtpepap@sisds rred -

~at room.

saturated,, gyeous sodlunlhydrogencarbonate sol ution and extracted 10 with
et hyl acetid '

sul L{i‘fﬁ and-naRcesss z%qldﬂ&l ﬁ% b3 aligg ;—uh £ CC}WB? Iﬂbrlgaéhe%g;,%

1- pi peri dIGrT)?‘O]%E‘)Z g €3- éyﬁ }n@ﬂhyll)-&-‘%ll ]73T (m, 4H),

tenperature for 1 hour, The reaction m xture was poured into

eTﬁém@rgaﬁn@ruayém-ﬁ&gpara@ummvéi anhydrous magnesi um

yﬂ?aﬁ1%%?m2J§Q@

2- propenam]dé(EheQH)tle conpound was obtained from-. 4-(4-

quoroghe3§ ééglpgildlne and {[(29)-2-{.[' (2E).:3-(4- chlorophenyl)

2- propeno

2H), 6. 50pHEidyinstizyl) ethyl]-25pEopdaamie m 1H), 4. 50-4.40(m 1H).
4.11-3.95(m 2Hppe3¢ 19 &mﬁnd%s &b@aﬁzgeoﬁfgm 45'% né;@flf {%_

5- Chl
2- 0X0

' quoropheg
yl ) car bon
manner asExmmEMample 59 35 ESI-NB mz 579( M+l)
- 8.85-8.70 n1 lkb 8.22- 8.09(m 1H), 7,707?.60(nl 2H)
ﬁ: 1IEB/BZ 3;1@4@9 '7.39(dd, J=2,8Hz, 1H), 7.32-7.16(m 2H),
FMBOGMHQr @mbﬂduﬁyBZﬁﬁm.5%&&@2&355UQ;fﬁﬂydmiﬁiliﬁﬁ7 8.06=

7.49(d,
7.04-B 9

05 55-5.45(m, 1H), 5.06-4. 98(m, 1H);. 4.14~3.90(m, BH), ‘3.60-3. 35(m,

20

25

30

35

uor-o henoxy pi peri

S) - 2- ({2-
hyl(}:%#%‘%ﬁr%(‘%%}ﬂi ngymniy W}Nmﬂmeb@mm and30
carboxanl@e(2$m»24£!ﬂnﬂOﬂPqun@hmgﬁo

#1omi
A e A AT e
"H NVR (300MHz, CDCL3) 6

no} 3= {2=-

J

7 83(m, 3H), 7.66-7.55(m, 2H), 7.45(d, J=8Hz, 2H), 7.35(d, "J=8Hz,
.2H), 7.29-7.14(m, 2H), 7.00-6.93(m, 1H), 6.50(dd, J=15,3Hz, 1H), -

4H), 3.30-3. 20(m, 1H), 2.00-1. 79(m, 4H) .
Example 62 : o
5-Chloro-N-[ {1S) 2-—0Xo-—2 {[2- 6xo —2—(4-{[3= .

(trlfluoromethyl) 2-pyr1dyl]oxy} 1—p1per1d1nyl)ethyl]amlno} 1= (2—

pyrldylmethyl)ethyl] —-l-benzofuran-— Z—Carboxamlde
The title compound was obtained from tert_butyl A-{ f3—~ -

. {trifluorcmethyl) - —2-pyridylloxy}— l—plperldlnecarboxylate and -

{[(28}) -2~ {[(57chloro 1-benzofuran—-2~yl)carbonyl ]amino}-3- (2-
pyridyl)}propanoyljamino}acetic acid in the same manner as in
Example 1.

ESI-MS: m/z 630 (M+1)

‘H-NMR (300MHz, CDCls) & 8.85-8.67 (m, 1H), 8. 62(d J—5Hz, 11-1)

8.28(d, J=5Hz, 1H), 8.20-8.07(m, 1H), 7.86(d, J=8Hz, 1H), 7.69—‘
7.59(m, 2H), 7.49(d, J=8Hz, 1H), 7.42(s, 1H), 7:38(dd, J=8,2Hz,
1H), 7.30-7.15(m, 2H), 7.00-6.92(m, 1H), 5.50(br s, .1H), 5.16-

5.05{(m, 1H), 4.16-3.89(m, 3H), 3.61-3.27(m, SH), 2.00~1.79(m, 4H).

Preparation 40

4- (4-Fluorophenoxy)piperidine"
To a solution of tert—butyl 4- hydroxy—l—

plperldlnecarboxylate (2.0 g), 4-fluorophenol | (1 1 g) and

65
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3-(2- pyrldyl)propanoyllanlno}acetlc acid in 20 the sane
manner as i-n Exdapl e3594-CiiSbrdfhienyl 1 -K65 (Ml 2R {(308Miz2- @G- S -
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6.80(m 2H), 5.16-5.06(m 1H), 4:51-4.40(m 1H), 4.15-3.96(m 2H), -
3.75-3.44(m 4H), 3.40-3.26(m2H), 1:95-1.73(m 4H): Preparati onuwy2005
4-[4-(Trifluoronethyl)phenoxyl pi peridine hydrochloride 5 The title conmpound -
- was obt ai ned dwessstiert - butyl 4-hydroxy | -piperidinecar boxy’lPa:trHPamieﬁ'i
4-(trifluoromethyl ) phenol i n the same manner as in Preparation 38. 'H NWR
(300MHz, DMSO d6) 7.67(d, J=8 .2H), 7.19(d, J=8Hz, 2H), - 4.85-4.737(m
1H), 3.29 tgl@beﬁymllqsmum— 2(3G§( m) 2p) teiray @ Iur angpaAs walye@ﬁﬁsi e 65

2E) - 3- ( 4- 4
Et I’I)f| U(()rc#éttﬁg?l)oguﬁenox I%k & pper| 9Xgl ?Y 5&“2 %360 éné ﬂL?L I?thure was
pyri dyl metyryed wt]r@%rtayg%ﬁ\tag% Oﬂrh%thq%s -coﬁ%%uﬁ%la%@so%%%ﬂ ‘r’%m ,
?[EgE)(g“(d;dn@ﬁfl@ﬂEE%\ﬂJ)n W)ﬁbpgmefelamélezﬁw @ﬁ:buqz:n:de and{[(2S)-2-

C ro en (0] am no
85 o amamo Pl Bns Aty i o s Y@ REShacE ‘G st L ecehatesc ki) 50,
20 ESI - MSandl meﬁﬂ.{uﬁcMIrlos IrEi-)NhuBs( 30661z4N @g@r?ggrﬁcmomaa(gg édtﬁl)yl - =
8.10-7. 85 7.4 ,
7.30-7. 15(%,;'@ E%Zz% %Q%Hz higy i 1?%: Hzfjlf?dzﬁ; gﬁ“ -
5. 07- 4. 97 (ceppéthture. ﬁa: 4 HS(m. m)e; zzea@mengmmumwas BeuRRdhip 6H)

é gﬁl ér (7)8 zéﬁi&ué_%gnggﬁlﬁﬁ_ lély?ﬁog L{:arbonate solution and extracted |

(tri lejor(a’ bhgthpherstgter- pThererganiq éﬁﬁ?r) wafi ¢oted pvepanhydrous: -

pyri dyl nEinBﬁhéﬁxﬂB{'éul]fal%%“éﬂfiul&éﬂc@nﬁﬂéiéﬁ(@ﬂ 438 Ehegivé! eneampawnd was
obt ai ned from 4- rifl uoronet hyI ) phenoxy] pi peri di ne hydrochl_qu de and

t
{[(23)-2- CORPEURG, | Elr'cp(q Genzof ui an-2-yl )carbonyl ] anino }-3- (2-
pyri dyl) pEgaapy|§3am no} acetlc aC| d in the sanme nmanner as in - Exanmple 59.

356§S|8-59(m iH)EEQ\% é;rr ﬁ%mﬁ“? o%i{%zﬁvﬁ“é%??%g%rg@%‘ioxif) 2H) |
7.50(%B -Jisplzperiddnylq —Qspspethﬁrl } mw)dd?,—ojmelz‘HZ-PIH}dylﬁne@aﬂ )m(hml] 2H).,
6. 95(d, E—propenam:.de ' : Can .
_ - The title. compound was: obta:x.ned from. 4-(4- IR
. fluorophenoxy) piperidine and: {[(28)-—2 {[(2E). 3—(4~chlorophenyl)-—
7 ~ 2-propenoyl]amino}-3- (2_—pyr1dyl)propanoyl].amlno}acetlc acid in
20 the same manner as in‘Examp'le'. 59, |
EST-MS: m/z 565 (M+1). o |
H-NMR (300MHz, CDCls)} & -8.60—-8.5-3'{m,, 1H), 8.07-7.85(2H, m), 7.68-
7;56(m, 2H), 7.45{d, J=8Hz, 2H), 7.35(d, J=8Hz, 2H), 7.31-7.15(m,
24}, 7.04-6.93(m, 2H), 6.90-6.80(m, 2H), 6.50(dd, J=15,2Hz, 1H},
25 5.06-4.97(m, 1H), 4.50-4.40(m, 1H), 4.11-3.95(m, 2H), 3.79-3.20(m,
6H), 1.94-1.75(m, 4H).. : :
Example 64 s . oo .
5-Chloro-N-[(18)-2-{{2-[4-{4—-fluocrophenoxy)— 1—p1per1d_1nyl]~—
2-oxoethyl }amino} —2<-oxo-1—{ 2~—pyr1dylme thyl)ethyll-1~benzofuran-2-
30 carboxamide : - : '
The title compound was obtalned from 4-(4-
fluorophenoxy)plperldlne and {[(28)—2- {[(5—chloro~l-benzofuran—2-
¥1) carbonyl ] amino}-3- (2~pyridyl) propanoyljamino}acetic acid in

.. the same manner as in Example 59.

35 ESI-MS: m/z 579 (4+1) | _
lH-;NMR (300MHz, CDCls) & 8.85-8.70(m, 1H), 8.67-8.60(m, 1H), 8.22-
8.09(m, 1H), 7.70-7.60(m, 2H), 7.49(d, J=8Hz, 1H)}, 7.42(s, 1Hj,
7.39(dd, J=2,8Hz, 1H), 7.32-7.16(n, 2H), 7.04-6.92(m, 2H), 6.90-
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1 July 2005 WD 02/055541 PCT/JPO1/11067 J=8Hz, 2H), 5.16-5.06(m- 1H),
4:69-4.59(m 1H), 4.15-3.97(m 2H), 3.87-3,29(m _ 6H), 2.00-1. A7uiy20dd)
Preparation 42 tert-Butyl-4-(4-chlorophenoxy)-1-piperidi necarboxylate 5
- The title: VOO was obtai ned fromtert-butyl 4-hydroxy = pCYIPe1/11067

1- pi-peridi necar boxyl ate ‘and 4-chl orophenol in the sane manner as in

Preparatio 4, M (300MHz, CDC13) 5 7-.31-7.14(m 2H) , 6.74-6.60(m
2H)I,O 4 47-‘9:?]03!8'( mzHiH)5 é67%=%6@&( rﬁH)zH)‘l 5126. @Q@(nﬁiﬂm{bm@?% (R4- zm(,

2H), 10 13. 7859314@@(1m4r2ﬁ) 3 1404§(§5(1%F02H)Exqﬁ@5616%3(4%5) 4H) .

3- (4- ChIoHﬁphené£i *{18) 2-({2-14 (4 chl orophenox

1- pi peri di yl }am no) 2-oxo-1-(2- pyrldylnethyl)ethyl]

2- propenani de 13-THe (Tt1fhumasipaiyd) én@iyfp ﬁdﬂ&@&ii?:é i s (4-

hi h d | at 25 4-
chl 8?8%,?23?)”z*preﬁfp%ﬁ%éyﬁ%?ﬁc%%"g% SRR O eV A ey rcas-c

aci d in t HePdnarldinenaraxyilatExangl b—ﬂtrlﬂﬁbrbﬁetﬁyz)ﬁﬁéﬁwu)n 20 shnd

300Mz, 8.09-7.84(m 2H), 7.68- 7.55(m 2
: 45(d, Jgg%& és%r@%a}%%}gpgé‘z%g 7. 30- (7m14(|rj1) 4H), 6. 83(é|mJ Gxn

2x), 6. 50(1@'N1‘§§:1(5'3IQ91‘4HZH)D153©5%4 Swnﬁ?acH) J=8Hz5528) 457019 (dHJ=ekz] 128) 94(m'

2H), 3. 80438294m3‘ﬁ(lﬁ) 1191312334 myo. r(le)tngjS Ex%?ﬁbef?gﬁﬁyﬁm’ 1.98~

g Chlfq E-éﬁl ({2 [4 (4 chlorop enoxy
oxoet hylF} %m) -ox0- | - (2- pyri dyl met hyl ) et hyl ] -1 - benzof ur an- 2-
carboxanlﬂﬁaﬂbﬁetﬁﬂﬂ e conmpound was obtained fromtert-butyl 4-(4 30,
P enobcron b e RS RLRBA S sl b2 Ba L2 Slet s Tidrddet c
acid in tﬁ&%mﬁéyihphemwmpbndmﬁﬂ ety 1 yemi fed50Mek). * H NWVR
%3‘38“”*260%@%”@%2?2@8‘% o, Ak, 7. 30(dd, 3-8, 2be. 1)
7 17 31(m 43 coglpgp;zd a9 obtglggsd5f©@(mﬁ 14y, 4.55-4.46(m 1H)
4. 15- 3, 97(m1ﬂ|dbroﬁeﬂﬂy§) B8MBxy] piperidine hydrochioride and res)y-2-
{[(2E)~3—-(4- chlorophenyl) —2-propenoyl]amino}-3- (2- :
- pyrldyl)propanoyl]amlno}acetlc acid in the same manner as An
o Example 59, '
©. 20 ESI-MS: m/z 615 (M+1} . ,
_.lH—NMR (300MHz, CDCl3)- & 8.60-8.53(m, 1H), 8.10-7.85 (m, 2H), 7.68—.
7.51(m, 4H), 7.45(d, J=8Hz, 2H), 7.35(d, J=8Hz, 2H)., 7.30-7. 15{m,
T 2H), 6.95(d, " J=8Hz, 2H), .6. 50(dd, J=15,2Hz, 1H), 5.07-4.97(m, 1H),
. 4.68-4.58(m, 1H), 4.09~3.97(m, 2H) , -3.86—-3.20(m, 6H), 1.99-1.78(m, -
25 4H). | R
Example 66 . o
- 5-Chloro-N-{(18)-2-ox0o-2-[ {2~0ox0~2~{4~[4-
| (trlfluoromethyl) phenoxyl}-l-piperidinyl}ethyl)amino]- 1-(2—
pyridylmethyl)ethyl] ~1-benzofuran-2-carboxamide.
30 The title compound was obtained from 4-[4- . :
(triflu_o:omethyl)phenoxy]piperidine hydrochloride and {[(2S)-2-
{[(5-chloro-l1-benzofuran-2-yl)-carbonyl]amino}-3- (2~
_pyrldyl)propanoyl]amlno}acetlc ac1d in the same manner as in
- Example 59. ‘
35 ESI-MS: m/z 629 (Mi1) | ,
'H-NMR {300MHz, CDCls) & 8.85-8.71(m, 1H), 8.66-8.5%9(m, 1H), 8.24-
8.10(m, 1H), 7.70-7.60(m, 2H), 7.55(d, J=8Hz, 2H), 7.50(d, J=8Hz,
IH){'7.43(5, 1H), 7.39(ad, J=8,2Hz, 1H), 7.33-7.16(m, 2H), 6.95(d,
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6H) 1.95-1.74(m 4H). 68 1 July 2005 WD 02/ 055541 PCT/JPOJ/11067
Preparation 43 tert-Butyl 4-(2-pyridylthio)-1-pi peri di necar boxyl .atye2006 -
aslurry of sodi um hydri de (about 60% o0il suspension, 397 ng) in

- di et hoxyattenessé#t m ) was added a solution of 2 5 pyridi negdu/sporiiosd5 g)
in di met hoxyethane (6 m) at OC, and the nixture was stirred at room .
temperature for 1 hour. To the nixture was added tert-butyl

4- br ono- | -Fi85er i dHhechrbend G @, ( 2Hi4 ¢) 69aAd5® e Mt ure Wias . PBfhuxai) f or

2 hours. Af tg@L3cggl(fnng6H) the. Oo_rles#I(H ngH§t1J_?]2e?;5: ?Pa\t%elswg!sl K,;gﬁe\é“ rmht ﬁt her

and-filtered-10 throu a pad, of Ce

bri ne, du}’é&_’diiﬁ’ﬂng?ydrous magnesi um sul fate and concent rated in vacuo.
The residue was tewti-Bi:e¢) by- (544@1-;,1% hei@h Y1 {908 nt; 14% -
et hyl gcet ate :\/%h ge;ﬂl\% |ve I?%e ti twm Iczllgrrpoun f&ggﬁg whi‘t e
solid.?15 ESI "MS2*<2 5 %‘PQL inedingn § ety l 3=Bydrpxy1H),
7.47(td,. l——&;ﬁélzidméd:ﬁx;bo&y]l@(t‘é, aiéqulZ-chMOplﬁarﬁﬂ( deh the8 séﬂé matfer as

4.06- 3. 83 02(m 2H), 2:12-2.00(m 2H), 1.71-1.56(m ,2
1. 46(86, 9( Pﬁglﬁ_%p?'él%bq% (m 29, (m 2m. tm 25,

(2E) OI3I fﬁlmgmfﬁ ofHomnyz) - BEBEL?S)& - axev)zufxazozmz d.44-&. 60 (m, 2H), 4.47-
ri 120 0
i y mat4h PYa ﬁ?ﬂ djn?@opagné(} %ﬂ 3T4b 9 %Fém r’r}%))o’un]d sl (%t(ﬁll’néa)"

pyrid
Zﬂs{))m dyl4t7H|50) SH} . pi peri di necar boxyl at e and

I)e
fromtrid bé
{[(29)-2- Ekéﬁ;Eie%‘ﬂ 25

chl oropher’)_Z_“openo am no} - 3- yr| noyl ] am no} - acetl c aci d
in the same manh )a%“ CJB@&%ZEP%EI‘Y s Wé(l [%Vt Ky~ (FRCRVRCeRoengTy) -

CDC13) 5 8- lsﬁ@éifh,da.}s,&]zlzz-oxéé&hyﬁ}é&;(m Mm@ﬁz(z-léb&mglﬂ@tﬂ 1%(1:'Hyl}ld)
7.95-7.88 7.63(td, J=8,2Hz, 1H), 30 7.61(d. tH),
7.52-7. 42%‘:2’ ‘%‘% 5(d, J=8Hz, 2H), 7.28 7.23(m 1H), 7.18(dd, J=8,5Hz,

1H), 1B 15(d, J—’BT&E t:;ljj—])a cbmﬁ:&(.mid ‘wad=8pbidmed Hrond t&(iﬂ:dbu&ylGHZM&H) )
s aaek eél%%ﬁj 4 gﬁé’gfﬁd%g%a%ﬁ%% %Jigkgsb%&n“% -3 (59(m
1.73-1. 54forahenyd ) ERappPRenOyl ] amino} -3~ (2-pyridyl) -
propanoyl]amlno}acetlc acid in the same manner ‘as in Example 1.
- BSI-MS: m/z 581 (M+1) ' )
20 H-NMR (300MHz, CDCls) 8 8.60-8.51 {m, 1H), 8. 09—-7 84 (m, 2H), 7 68-
7#.55(m, 2H), 7.45(d, J=8Hz, 2H), 7.35(d, J——8Hz, 2H) 7.30-7.14 {m,
"4H), 6.83(d, J=8Hz, 2H), 6.50(d, J=15Hz, 1H), 5.05-4.97(m, 1H),
©4.55-4.45(m,” 1H), 4.11-3.9%4(m, 2H), 3.80-3.20 (m, ©H), .1.91—"1.73(m}
- 4H) . : ' : : S - ‘
25 Example 68 .
. 5-Chloro-N-[ (13} -2- ({2—-[4~ (4~chlorophenoxy) ~1-piperidinyl] -
2~ oxoethyl}amlno) 2~oxo~1—(2*pyridylmethyl)ethyl}—l—beﬁzofuran¥2—Q
carboxamide ST R " '
The title compound was obtained from tert-butyl 4-(4-
30, chlorophenoxy)- 1-p1per1_d1necarboxylate and {{(28)=2-{{(5- chloro— -
‘l—-benzofuran~2-yl)carbonyl]ama.no} ~3- (2—pyr1dyl)propanoyl}—-
amino}acetic acid in the same manner as in Example 1.
ESI-MS: m/z 595 (M+1) ' .
'H-NMR (300MHz, CDCls) & 8.85-8.70(m, 1H), 8.65-8.60(m, 1H), 8.23~
35 8.10(m, 1H), 7.70~7.60(m, 2H), 7.50(d, J=8Hz, 1H), 7.42(s, 1H),
7.3%(dd, 0=8,2Hz, 1H), 7.17-7.31(m, 4H), 6.88(d, J=8Hz, 2H),
5.15-5.06(m, 1H), 4.55-4.46(m, 1H), 4.15-3.97(m, 2H), 3.29-3.28 (ma,
6H), 1.95-1.74(m, 4H).
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SChIoro N-[(lS) 20x02({2 0xo0- 2-[4-(2- pyrldylthlo) 1-
pi peridi nyl ] et hyl }am no) - 1- (2-pyridyl nethyl)ethyl]-I-benzof uranﬂdmobsxam d
e 69 1 July 2005 WD 02/055541 PCT/JP01/11067 The title conpound was .
obt ai ned fWena¢ess3+abutyl 4-(2 pyridylthio)-1-piperidi necar poxybaiigoand
{[(29)-2-{[(5-chloro-I-
benzof ur an- 2-yl )car bonyl ] am no} - 3- (2- pyri dyI )propanoyl ] am no}- acetic acid
in the same " 4 n Exanple 1. 5 ESI-Ms: 578.1(M+H)' ' H NVR ( 300MHz,

gD%B) io?maolzaté&nnu@jtz% 4J§(zg%ggzq yifﬁngﬁzljﬂ'%a( rlﬁlﬁégggbggﬁa@@z 1H),
7..51-7. 44(m 2HP, 27SH¥EY Oiflﬁodl?mlshmaldeﬂ@ozwz 60%I—|§>ll7512$}(9@15mfﬁl—|z 1H),

7. 20(dd 3eg, by, lﬂFﬁme?chb&Qéth&ﬂeJF8Hﬂ s ad@ea%déﬁ@lét&r?%zﬁ 1H), o
5 15 49(dd, 5= 15, 5Hz,

3. 71 3.59(m 1H),
Emrbé%t@%zi (I 0%9512 eﬁ(ﬁﬂdm?ﬂ}oxs@tf@n? ESQ(Inc}) ZEH; 0°Ex appdl ethipl
(2E) OI3I (4m@1t@rep4m>amm¢eﬁ( aﬁ)l r el xerbd a0 fdxr| #-hdi2r. 190 the
ri SU I m Nnoj
Bg;rl dg;l net hy et h‘}?ﬁ) -p%%g’%gﬁg&y%éﬂpﬁq “E’&H%Bh%’dl%ﬁf%%aﬁed from
2- (4- pi péfidt n?lsLﬂﬁCblﬂﬂle) pyrEdreeway dretihixed doraldh¢if2S) AF+EE( 26 idyg,
4- chl | |
ar w °§H§”ﬁ’%§%ﬁ?ﬁf9°%§‘%§§%%%% SAER O LPREPUN L Bred
%%WE of §eyibte. gGhw fikfrage 5@58%@@@@ wm):hsbmaeﬂ 82(m
£71H)28 ; ?861&1&(@8%%&0%(&9&5&% Sm}fa:g%(%fﬁ&&%s 232 El)l 56(m 1H),
. m mo
3. 99(app5'£'01,% Jr:: %1%& 22;\( rﬁlléﬁ)a g8l sgol g ipomatpgraphy- 3. 19( m
1H), 3. 11l{eh@Himh mﬁ) etﬁyIélac?etEa]i{emﬁ)lh)-hexané)? do 9w ) +it186- 1. 68(m

2H) . - Exa I ({2-0ox0-2-[4-(2- pyrldylsulfonyl)-
30 1- B pﬁ%}é%g‘?% a%y%)‘%‘ %)%?)Lrldyl met hyl)ethyl] -1- . :
benzdPur FRLM4Hr BeRakiMeHThe t|tIe conmpound’ was obtai ned from 2- (4- B

SR e i e D Rt
’ ’ r .- '
3.16-3.02(m, 2H), 2.12-2.00(m, 2H), 1.71- 1-56(m, 2H), 1.46(s, 9H).
Example 69 - L ' o " o -

20 (2E) -3~(4-Chlorgphenyl) -N- [ (18) ~2-oxo-2- ({2~ox0-2-[4~ (é—.‘
pyridylthio)- 1—p1per1d1nyl]ethyl}am1no) =-1-(2- '
pyridylmethyl) ethyl] —2-propenamide ' .

| -Thé titlé compound was obtained from tert—butyl 4~ (2— ‘
pyridylthio)-l-piperidinecarboxylate and {[(25)-2—~{](2E)-3— (4--
25 chlorophenyl) -2-propenoyl] amino}-3- (2-pyridyl)propanoyllamino}-
- acetic ac:Ld in the Same manner as in Exa:trple 1.
"ESI-MS: 564.2(MtH) _ _
H-NMR (300MHz, CDCls) § 8.55(dd, J=5,2Hz, 1H), 8.41(dd, J=S,2Hz,

- 1H), 8.02-7.96(m, 1H), 7.95-7.88{(m, 1H), 7.63(td, J=8,2Hz, 1H),

30 7.61(d, J=16Hz, 1H), 7.52-7.42(m, 3H), 7.35(d, J=8Hz, 2H), 7.28-
7.23{m, 1H), 7.18(dd, J=8,5Hz, 1H), 7.15(d, J=8Hz, 1H), 7.00{dd,
J=8, 5Hz, 1H), 6.50(4d, J=16Hz, 1H), 5.06-4.97(m, 1H), 4.26-4.04(m,
2H), 4.02(app d, J=4Hz, 2H), 3.70-3.59 (m, 1H), 3.43(dd, J=15,5Hz,
1H), 3.30-3.10(m, 3H), 2.19-2.02(m, 2H), 1.73-1. 54 (m, 2H)

35 Example 70 ' :
5-~Chloro~N-[ (18) -2-oxo-2— ( {2-oxo—2- [4~ (2l—pyridy1thio)-1—
piperidinyljethyl}amino) -1- (2—pyr1dylmethyl)ethyl] —benzofuraﬁ-'
2~-carboxamide - ‘
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35 pyridyl)propanoyl)am no) acetic acid.in the same manner as in Exanple
59.- ESI-Ms: 578. 1(MtH) 1H NMR (300MHz, CDC13) 8 8.85-8.57(m 3H)July2005 -
8.23-7.95(m_ 3H), 7.69- 70 | July 2005 WO 02/055541 PCT/JPCL/ 11067
7.55(m  3RVON0ETEH, J==0Hz, . 1H), 7.42(s 1H) 7.38(dd, J=9, PEE/IPOLIHGT
7.29-7'.16(m 2H), 3.5273. 42(m 1H) 3.37-3.26(m 1H), 3..12- 2.99(m 1H),

- 1 6 t 44 5 )
2,2 UM, L 2l SR ot BE b SR 2, BLgbI g 44 5
conpound wa@ldbﬂahm)d-}f—mmelréﬁnnbuayboﬁyme:%@ﬁoi l¢ EBDPBLI[?I(M@[&?SWIﬁ ﬁNR

d as.i,n arati )
(300nho, . PRBETsfBLt £ 4l g5oyhg TAPna (P50 688 st FoEBBRgov i toci o1 o
J=8, | Hz, ®FpLia. 8aid i35(he Shie Baddes. £9(in E%H)npleleO 1.98(m

2H) , | 570 ksP8an 2 s, 9H). Exanple 73 N
(|2_|)E) 3- (4 (S:mlgrg}é tzgny Méﬁé 18)-2-[(2-{4-[(5-chloro-2- 15 ~ = = "¥& -
pyri dyl )t &OQHHBdl¢i§¢3§9250ﬁo§0h§'17hm,n(1]&)2 6x621e1-(12 J=5, 2Hz, "1H),

pyri dyl maahyi)@ahyj:b- 2HR| OPRNANG deg- @'f‘@&d the com)gy é)béffé nﬁ(ij%f rom
tert- butyJ7 5- Ior 2pr dyl)thio]-I" erldlnecarbox I“at é 7
([(29)-2~ {??g‘é ﬁﬁbro%h%%y?) %%r@ﬁémog - FakE no}EB- (2- wrdddyl) 20
propanoylyammmdenl,cmzv@m nJt41ez SaImy Manneridas Ji®, sxanpl mé?(d f&

O OUbag ), -850 00 e g 1 o K odar

J 16Hz 145 AJQ:? 43(m BH), J.85(d, .17=85§5}§§,1?H)J71:§ﬁa7 :-Q.%)(ls_abr(m ;28H1H) ,
. ég(gd97§r—n§95l{b|201&r|)21{)7 Sﬁ(fﬁ Ii#?“k s, 97(m( 3H), 3.70° 3. 58(m 1H)
3. 43(dd, é’i@@!ﬁjﬂ_m 3.30-3.07(m 3H), 2.17- 2.00(m 2H, -
1 72- 1rg4§\L m g;%ﬂ;iliﬁzm %flhfwé%l OrO.—N— grlls& izftﬁo _&{2-—0}40—2—[4:-;“{.2—.
plperldl OISR E ) EHee EWiFYH/@IP-H}Q) ‘h(y?l‘)ethyl] 1
benzofuranaﬁxhﬂmhﬂhyh)ékhyl] 2—propenam1de 5
o The title compound was obtalned from Z- (4— 3
_ plperldlnylsulfonyl)pyrldlne hydrochlorlde and {{({28) 2—{[(2E) -3-
_ (4- chlorophenyl) 2—propenoyl]am1no} 3—(2ﬁpyr1dyl)propanoy1]—a“
- 20 am;no}acetlc acid in the same manner as in Example 59..
_ESI-MS: 596. 2(M+H) | . C e
MH-NMR (SOOMHZ, CDC13) 6 8. 75 8. 80(m, 1H), 8.58-8. 52(m, 1H), 8.12~
7.82{(m, 4H}, 7.68-7. 55(m, 3H), 7.45(d, J=8Hz, 2H), 7.35(d,. J—8Hz,."
o '2H), 7.28-7.15(m,. 2H), 6.54-6. 44 (m, 1H), 5.04-4. 96 {m, ‘1H), 4. 68~
25 4.56(m, 1H), 3. 99(app d, J—4Hz, 2H), 3.88-3.67(m, 2H), 3.47- .
3.35(m, 1H), 3.29-3.19(m, 1H), 3.11-2.97(m, 1H), 2.74-2.61(m, 1H),
2.12-1.90(m, 2H), 1.86-1.68(m, 2H). o o

. Example 72 _ . :
5- Chloro-N;[(ls)~2—oxo 2= {{2-oxo-2~[4- {2—pyr1dylsulfonyl)—
30 ~p1per1dlnyl]ethyl}amlno) ~1- (2—pyrldylmethyl)ethyl] ~1-

benzofuran—Z—carboxamlde
The title compound was obtalned from 2-(4- _ :

plperldlnylsulfonyl)pyrldlne hydrochloride and {[{28)-2-{[ (5-
chloro~ 1—benzofuran—2~yl)carbonyl]amlno} -3- (2~

35 pyridyl)propanoyl}amino}acetic acid in the same manner as in.
Example 59.
ESI-MS: 578.1(M+H) _ ,

H-NMR (300MHz, CDCls) & 8.85-8.57(m, 3H), 8.23-7.95(m, 3H), 7.69-
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The t|tIe corrpound was obta| ned fromtert butyI 4-[(5-
chl oro- 2- pyridyl ) thi o] - 1- pi peri di necar boxyl ate and {[(2S) - 2- [[(’5}uly%105 :
chl oro-1 - benzof uran-2-yl) carbonyl ] am no}- 3-(2-pyridyl)propanoyl]
- am no} acet wo ®@ssk4l n t he sane manner as in Exanple 1. ESI -h@rgﬁﬁﬂ;&(;l\/&l—l)
1H NWR (300MHz, CDC13) 5 8.81-8.73(m 1H), 8.62(dd,.J=5,2Hz, 1H), 711
July 2005 WD 02/055541 PCT/JPO1/ 11067 8137(d, J= 2Hz, 1H), 8. 19- 8. 12(m
1H), 7.65(1h5 L3y 7-484d, T8 d 1E)=2Fz42 (SH)LE) ,7 75387485 ( ir9 4z,

7.30.-7.24{my - 7 7. Hz
5.15- 5. 07(1m 1&42@9 1 1621912%@5 3]_5% éH%‘]Q.(Sm F%H ﬁ%ljg-3 g\%;% 1%%{%3 lf
3.49(dd, =15 fm) 2574-23g 13(197(%{!:3@ 13213 12mo Hlm128§-1.657>, 1253(m
2H) .. Exanptepatatidh)48- (4- Chl orophenyl)-N-[(1S)-2-0x0-2-({2-0x0-2-[4-(4-

i dglth 1- i nyl
Bzilr:jy%"rret Ihgl))et I ggﬁgg%ﬁ]e Lﬁ}y‘aﬁam n‘%’)ﬁé’yﬁ-é’l’@@&ﬁ)}odnd was obt ained from
4- (4- pi pepimimylinbea)ipyxyiditee di hydi ochl ori de and {[(2S)-2-{[(2E)- 3- '
4-chl h I 2z
oottt ord Ty e BERen b A Yo et RUS AR SRARNL) st
1H NVR (3@0mer¢@@qea)r®xﬂa&@ ead, ZJESde‘Harom,ld&néSQ_ﬂ tH@&IEL‘m,e 2H)

8.08- 7. 88(ind) g5 75R%: E‘ﬂ) > 7:62(d, J=16Hz, .1H), 7.47(d.
J=8Hz msg?lesar %nb;‘z29724(m|H) 7.20(dd. J=8,5Hz, 1H),

7. 15(& E%GM 1390MHg., 5008131 21 8H28 (dd) ; I52 061z, 4HI7( i 43K, AT=E]- 2&13(”1
1H), 4.03(app d. 10{]&&%—82'1)&,31?15 209, @153?(8“3(1:2H)3H%3 §91§~§9(§fmm ﬁh),
331311( g)fé}é I:piH)é 1.72-1 -f

5- Chl or o- y 28 My 219 (12 /8% b 98 [Be (FHgy - i 8

pi peri di n@@p_]hy_l_}@m noj - 1- ( 2- pyrl dyI met hyl ) et-hyl | - benzof.ur.an25
2-carboxam de T I tajned from . 4- (" 4- .

pi per| di nyl t hi OZE EI%I vy Q%ﬁ%) 3P0(?W§i @—?g@— "[2@) {g i[[(§5chloro—2—-_

chl or¥? | - pEKzdyY f@kﬂ-@ﬂ"}?@@ﬁb@ﬂyhylmﬁmm)amlno]—z-—oxo —1-(2-

ggn d)éls? P%@%ﬂ&%ﬁ%ﬁﬁLﬁ_ﬁbﬁeﬁ&l&p sanme manner as'..in: 30 Exénrplé

The t:Lt e compound was obtained from tert—butyl 4-[ {5~
chloro-2-pyridyl) thio] 1—-p1per1d.1necarboxylate and {[(28)-2-

{1 (2E) =3-(4- chlorophenyl) 2—propenoyl] am:Lno} -3- (2—pyr_1dy1)-

270' propanoyllanino]acetic acid in the same  marner as in Example-l.

~ ESI-MS: 598.1(M+H) ' '
'B-NMR (300MHz,- CDCls) & 8.56(dd, J=5,2Hz, 1H), 8.37(d, J=2Hz, 1H),
- 8.03-7.97(m, 1H), 7.85-7.89(m, 1H)";'7l.63(td, J=8,2Hz, 'iH), 7.61(d,
J=16Hz, 1H),'7.49-7.42(m, 3H), 7.35(d, J=8Hz, 2H), 7.28-7.23(m,

25 1H), 7.18(dd, J=8,5Hz, 1H), 7.09(d, J=8Hz, 1H), 6.50(&, J=16Hz,
1H), 5.06-4.97(m, 1H), 4.27-4.14{(m, 1H), 4.10-3.97(m, 3H), 3.70-
3.58 (m, IH), 3.43{dd, -J=15, 5Hz, 1H), 3.30-3.07 (fn, 3H), 2.17-
2.00(m, 2H), 1.72-1.54(m, 2H).

. Example 74 . , _

30 S—Chloro—N—[(ls ~2—[ (2-{4~[ (5-chloro-2-pyridyl) thioc]-1-
plperldlnyl} —-2-oxoethyl) amino]-2-oxo—-1- (2-—pyr1dylmethyl)ethyl] 1-
benzofuran—Z—carboxamde \ _ '

The title compound was obtalned from tert-butyl 4-1 (5- |
chloro~2-pyridyl)thiol~ l-plperldlnecarboxylate and {[(2S})-2-{[(5-

35 = chloro-l-benzofuran-2~yl) carbonyll}amino}—3- (2-pyr1dyl)prOpanoyl1"

aminolacetic acid :Ln the same manner as in Example 1.

ESI-MsS: 612.1 (M+H)

'H-NMR (300MHz, CDCls) § 8.81-8.73(m, 1H), 8.62(dd, J=5,2Hz, 1H),
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" H NVR (300MHz, CDC13) 8 8.82-8.72(m 1H), 8.62(dd, J=5,2Hz, 1H), 8.44(d,
J=6Hz, 2H), 8.22-8.12(m 1H), 7.65(td, J=.8,.2Hz, 1H), 7.65(d,1d5ddes 1H),
7.49(d, J=9Hz, 1H), 7.42(s, 1H), 7.39(dd, 35 J=9,2Hz, 1H), 7.27(d, J=BHz,

- 1H), 7. 20(%03]03835Hz 1H), 7.14(d, J=6Hz, 1H), 5.14-5.06(m C114‘.91»01/11067

4.25-4.12(m 1H), 4.05(app d, J==4Hz, 2H), 3.75-3.43(m 3H), 3.38-3.10(m
3H), 2.14-2.01(m 2H); 1.73- 1.55(m 2H). ' 72 1 July 2005 WO 02/ 055541
PCT/ JPO1/ 181.G5/Ad, PréPar atH)on 843 %-&. t1-2I3mt,y[LH), 7.65(td, J—8 2Hz, IH),
4-[(4- chl ny lLb4hi, 0] pi & rb (o]pqaT0) S -
obt ai.ned" ?{?rﬁl?erfj %ﬁh I‘% 7p%r2 G} %%qﬁl ?g?l'necar §;y4( gﬁg fTI-] 58?‘3&\6
4- chl-or obefifev8izmi &H) i nﬁ%%aﬁf'ﬁﬁi@nnéﬁl 55ais5-r51-05r(eparilﬁt)|,0|4 26=1 H JlifR

(300MHz, 3u 50233973112 q — 2 m '
3. oo 2 so?am'zH) 3 00 Y %?L] éHhHi 3,80, sg%)m 32@191@ éxlﬁb%gg‘nl%’g’)_(zlz)
- 3- Ch|3or3§pr?reHWI}l R 2 §)-2 Sy (ZB) 4L 27(1453(111, 2H). ' |
chl orophemﬂammeopsl pi peridinyl}-2-oxoethyl)am no] - 2- oxo-1: (2- - :
pyri dyl met hyl )et t enani de _The t|tIe conpound was obt ai ned from
tert-butyl 4] (4<5 H?B?%ﬁ'lr}g]prﬂﬁ‘%pﬁ%ﬁ“éﬂ IINp il§&P1 oF TRt BN 2o —and 4
{[(295)- 2| Pﬁf@iﬂlflﬂhldb-l(%lmhﬂﬂmﬁbﬁwthﬂ}&mnﬂmw(lzam ng( 3- I(2 ||oyr1 leé:)lvs
pr opanoy n_the sane. manner as i'n Exanpl e - VB
597. 2 N&H%%am%ﬁ@%%ﬁfoge%a%ﬁ%d J=5. 2Hz, 1H) 8 03 7 85(m
2H), 107 63(td, Tbs, Rikle Mgmpotn6Opes ﬂ:ﬁlﬁa;tn&di-l)frc'n‘n 45((@!1 .
7.37-7.22 zﬂi_m 1 1 N 96(m
U e D gt b
1H), 3. 47- 3439 APTa enY:})Z@“Br%?WYQPWIBD}I@‘ZZQPledQHpro}zalwlﬂ-88(m
2H), -1. 598:111148(@3:&21119 aciBXafPtRe 78aM® manner as in Example 59. : -
5- Chloro % %41%2[% [ (4- chlorophenyl)thlo]- - i
pi peri di nyT}- -bx% no] -2- oxo0- 1-( 2- pyrldylrrethyl)ethyl] -1-
benzd‘ajra’rH—Z@ﬂ?ar(Dmma depdhg B Bl.8eqanapoyad, mas, ohigi ne. Efgd)mak%ﬁrz -byhyl
4-[(4- chhopgphesys) L ikg] -3 Bi pes | drpcarboxyats %9 U2pda >
7. 47(d, J=8Hz,. 2H), 7.36(d, J=8Hz, 2H), 7.29-7. 24(m,.1H), 7. 20(dd,
- J=8,5Hz, - 1H), 7.15(d, ‘J_GHZ, lH),_G 50(d, J=16Hz, 1H), 5. 06~
- 4.97¢m, 1H), 4.27-4.13(m, 1H), 4.03(app d, J=4Hz, 2H), 73-;:7.:5:_4 _
20 3.52(m, 2H), 3.49-3.39(m, 1H), 3.31-3.11{m, - 3H), 2.14-2.01(m, .2H),
1.72~1.55(m, 2H). ' ' T |
- Example 76 - :
_ 5- Chloro—N—[(lS)-—2—oxo—~2 { {2-—oxo—2 [4—(4—pyr1dylthlo) =1
plperldlnyl]ethyl}am:mo) -1-(2-pyridylmethyl)ethyl]- 1—benzofuran~—

25  2-carboxamide
_ - The title compound was obtained from 4- (4- :
plperldlnylthlo)pyrldlne dihydrochloride and {[ (2S)-2-{[{5~
chloro~l-benzofuran-2-yl)carbonyl]amino}—3- (2~
pyridyl)propanoyllaminolacetic acid in the same manher as in:

30 Example 59. ' '

© ESI-MS: 578.1(M+H) .
'H-NMR (300MHz, CDCls) & 8.82-8.72 (m, 1H), 8.62{(dd, J=5,2Hz, 1H),
8.44(d, J=6Hz, 2H), 8.22-8.12(m, 1H), 7.65{(td, J=8,2Hz, 1H),

_ 7.65(d, O=2Hz, 1H), 7.49(d, J=9Hz, 1H), 7.42(s, 1H), 7.39(dd,

35 J=9,2Hz, 1H), 7.27(d, J=8Hz, _:LH), 7.20{dd, J=8, 5Hz, 1K)y, 7.14(4d,
J=6Hz, 1H), 5. 14-5. 06(m, 1H}, 4.25-4.12(m, 1H), 4. 05 (app d, J=4Hz,
2H), 3.75-3. 43(m, 3H), 3.38-3. 10(m, 3H), 2. 14 ~2.01{m, 2H), 1.73- '
1.55(m, 2H). '
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30 chloro-1I - benzof ur an- 2-yl) carbonyl ] am no)-3-(2-pyridyl)propanoyl]-

am no}acetic acid in the sanme manner as in Exanple 1. ESI-MsS: &lm!yjz()wl-b
"H NVMR (300MHz, CDC13) S 8.80-8.71 (m 1H), 8.61 (dd, . J=5, 2Hz,

~ 8.18-8. 08(w obhdbss47. 65(td, J=8,2Hz, 1H), 7.65(d, J=2Hz, ll_l)PCﬁ?Po;’éﬂﬁél?(m

J=9Hz, 1H), 7.41(s, 1H), '7.40-7.15(m 7H), 5.13-5.04(m. 1H)

1H), 4.02(app-d, J=4Hz, 2H), 3.71-3.60(m 1H), 3.48(dd, J=15,4Hz, 1H),
3.38-3. 16%@_231%‘.1@2 92(m 2H), 2.01- 1.87(m 2H), 1.63-1.41(m 2H). 73
g_gZ[zhfgggphggt%%%oﬁé S)- }@l?ﬁh%%&?ﬁ@nyf%ﬁﬁRhelzglﬁggadlnecarboxylate

chl or opheny! ) sul%‘ H‘i C;ﬂ“l%’r‘-if@ Wagl pPbbained thram etrhopubybxblyromo-1~

(2-pyridy bﬁpbbymﬁé&w&ﬂox&wtepgﬂanuiecﬁldrﬂ%éﬂzfeh@tﬁmownszy@%aﬁl@t ﬁbﬁ‘ﬁ&: from.
4- [(4 chlor Oﬁh§¥ syl fon | ] pi peridi nehydrochloride and {[(2S)-2-
I

{[(2E) 3- f2-¢ Of- 2+ pr openoyl ] am no} - 3- (2- pyri dyl)
propanoyl }mmmo}@mmzacmbm she. sgn'ﬁ :maaﬂemms ynofExangd @n,5%n) E | 235

629. 1( M+ m 3(m 2H),
020 1kt A8 IS 0GVER0 0RO A © 2.t unbe ot 1 S0 Bot3li
2H), 7.281FH13(m 2H), 6.53-6.43(m lH) 5.03-4. 93(m 1H), 4. 71 4. 57(m.
11), 3. '98(@;39]1‘ 1eJ7'f“"Z 2I'—|) 3.86-3.75(m 1H) 3 46 3 34(m 1H), '
329% 16-2.-90.(m 2H), 2.65-2 ':.15215195(m
W 69- 1. 49( APBHy3~ (4-Beamprehepyl) N[ (18)- AR ol
S- Chl or o- bﬁnl&i@h&:ﬁﬂ)hﬁéjH%&F&@I&ﬁﬂﬁﬂ)‘@—o&% Y dnmidio] ~2-oxo-1- (2~
Pi peri di nﬁ %%%ﬁﬁ%%ﬂﬁ %ﬁ g no] 0X0- 1-(2-pyridy rret hyl )et hyl ) - 1-
benzof ur ahY §&°¥ T%é’?q’ﬁ’?‘@‘mg@npownd was obtained from4-[(.4
chl or ophenyl ) sutthenyi il pempdine \haﬁrm&&macﬂeramdtéftaﬂtﬂ {434~
chl oro-| bon a ) o
am na%ac e{?ﬂg&g%éﬁae%@ﬁg;ﬁ Hgga{ lr%% nler’uh a4 % &é‘% {p@%%?lv% %h%ﬂ 1"3(_M+H)
NAR(?%@]M@,pb@&lBﬁ"S)JSQ@C&JHMOIHﬁ (8—1@@::81356(—171 1H), 8,22
809(m ], a7n %ﬁ% éﬁ %‘0 . (
5 13-5.0 én}p FATL %‘% %@ Zf‘%g‘%%?% o gl B
aid) 597 2(M R
H-NMR (3lqom{z_,-c13c1_3‘) & 8.55(dd, J—5,_2_Hz, 1H), 8.03-7.85{m, 2H),
7.63(td, J=8,2Hz, 1H), 7.60(d, 16Hz, 1H), 7.45(d, J=8Hz, 2H),
20 . 7?37—7.22 {m, 7H}, 7.1_87-(dd_, _J=8,5Hz,'-'lH), .6:49(4, J=16Hz, 1H),
5.04-4.96(m, 1H), '4.30-—4._16(1'11, 1H), 3.99%(app 4, d=4Hz, 2H), 3.71-
- 3.59(m, 1H), 3.47-3.37(m, 1H), 3.29-3.16{m, 2H), 3.15-2.91(m, 2H),
2.00-1.88 (m, 2H)_, -1.___59-_1;42 (m, Z2H). ' '
Example 78 :
25 - 5-Chloro-N~{(1S}-2- [(2—{4 [(4 chlorophenyl)thlo] -1-.
| plperldlnyl}-2~oxoethyl)amlno] ~2-oxo~1- (2-pyridylmethyl) ethyl]-1-
'benzofuran—Z—carboxamlde
The title compound was obtained from tert—butyl 4- {(4—
chlorophenyl}thla] l-plperldlnecarboxylate and {[(28)-2-{[(5~
30 chloro—lfbenzofuran-nyl)carbonyl}amino}—3—(2*pyridyl)propanoyl}—
aminolacetic acid in the same manner as in Example 1.
ESI-MS: 611.1 (M+H) | ' w
TH-NMR (300MHz, CDCls} & 8.80-8.71(m, 1H), 8.61(dd, J=5,2Hz, 1H),
8.18-8.08 (m, 1H), 7.65(td, J=8,2Hz, 1H), 7.65(d, J=2Hz, 1H)},
35 7.48(d, J=9Hz, 1H), 7.41(s, 1H), 7.40-7.15(m, 7H), 5.13-5.04(m,
1H}, 4.29-4.17(m, 1H), 4.02(app d, J=4Hz, 2H), 3.71-3.60(m, 1H},
3.48(dd, J=15,4Hz, 1H), 3.38-3.16(m, 2H), 3.16-2.92(m, 2H), 2.01-
1.87(m, 2H), 1.63~1.41(m, 2H).
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1H), 3.52-3.40(m 1H), 3.37-3.25(m 1H), 3.17-2. 91(m 2H) 2,65 2. 50(m |

1H), 2.15-1.96(m 2H),1.68-1.47(m 2H). 30 741 July 2005 WO OR4DFHBE1
PCT/JP01/ 11067 CLAIMS 1. A conpound of the fornmula (I): R2 N

- R1- CONHCONg(J#sQN 9 ( 1 ) 5 wherein R is benzofuranyl d by
hal ogen, or styry substl tuted by ‘halogen; R2 is substitut quﬁ%‘/ﬁ&§

substituted nercapto or substituted sulfpnyl and 10. X is or
phar maceuts:gaph . agcept abl e salts thereof. 2. The conpound.of claiml,

wherein RZ_TTé—“?ug_ f the 15 formula: -Y-R3.wherein R3-is |ower alkyl,
hal 0 (1 ower) al k‘%E zﬁl%%ﬂq@%)l‘%t{ééshég'e%%yﬁﬁb(@ oup or

opt-i onall whlwbﬁhehwmhmdﬂyl]andpipemdﬂn 1}&-&(oet§9@)am%o?—2 —oxXg-1- .
phar rraceutl caI I§ %eﬁ@I & 3 t .t hereof % . The conpound of claim 2, :
wher ei n R34 EYFHREFS ethyhic FBEBP?%‘P“H/% heterocyclic group opti onal |y
substi®uted by Thaetmtlmmp‘cuhﬁi waigepbtajinad!l eded-fr@m the group -
consi stin wer ak | ogen .and hal.o )al kyl; or .
aryl . optg.‘lh g-%g*) %Jb)a%d(j%gogl éf&?&l/p 8ﬁééﬁ?¥rﬁ)¥c§r ﬁ'?’ﬁeﬁ’flfls% ggfg_&aed 25,
from t he dgld@p) c@néi-thth:ophethZapkgpendmmmabﬂezy (2hpjmgﬂjﬂl)-and
hal o(| owegp}ahky ggmﬂ] akly,acc I 4.cThe
conpound %f %I byl &%@e@%@ﬂ&i& %#A/e?ﬁ&al%g[f gggn%gl %fl o{ﬁ:‘?}?grﬁlﬁ 9.
het er ocycFFd ]6$ou%2%e'll @#Hed from the group consisting of pyridyl,
pyrazlmyllH_tmﬁaz 030541{ iRy dg MiaQj,ny a cl. gr oup
is opti on #F y%g !?L ?EI y. 8#5' ]?736 5/’8%521?5%/ /ﬂl%
one or )' sar &t e@{ho?nqsh@fgﬁcrﬁgzco%gist?n%56~irr q"ﬂi@rr.
al kyl , IOQHF, aTJ(ZB(-y? 131@a), ogaEpAnd. P&t e(4DWEr 1@ Ky 6. 0944, 93 (m, 1H), 4.71-
4.57 (m, 1H), 3.98(app d, J=4Hz, 2H), 3.86-3.75(m, 1H), 3.46-
3.34(m, 1H), 3.29-3.19(m, 1H), "3.16-2. 90(m, 2H), 2.65-2.56(m, 1H), -
15 2.15-1.95(m, 2H), 1.69-1.49(m, 2H). SRR
Example 80 ' SR L
5- Chloro—N-—[(lS) —2- [(2 {4~-[ (4~ chlorophenjl')‘sulfon'y*l] ~1-
. piperidinyl}- 2~oxoethyl)am1no] 2-oxo—1 (2—pyr1dy1methyl)ethyl] 1-

benzofuran-2-carboxamide - Co
20 - The title.compound was obtained from 4-(4- .
chlorophenyl}sulfonyl] plperld:me hydrochlor:.de and {{(25)—2 {{(5-
chloro-l-benzofuran-2 —yl)carbonyl}amlno} 3- {2—pyr1dyl) propanoyl]-—
amino}lacetic acid in the same manner as in Example 59.
ESI-MS: 643.1 (M+H) ‘ .
25 H-MMR (300MHz, CDCls) & 8.83-8.67 (m, lH), 8.63-8.56 (m, 1H), 8.22-
8. 09(m, 1H), 7.82-7.74(m, 2H), 7.69-7.34 (m, 7H), 7. 29-7.15(m, 2H),
5.13-5.03{m, 1H), 4.70-4.58 {m, 1H), 4.09-3.91 (m, éH), 3 .88-3.75 {m,
lH), 3.b2-3. 40(m, 1H), 3.37-3. 25(m, lH), 3.17-2.91 (m, 2H), 2.65-
2.50 (m, 1H), 2. 15-1 96 (m, ZH), '1.68-1.47 (m, 2I-I)
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phenyl optionally substituted by one or. nore substituent(s)- selected from
t he group consisting of lower alkyl, |ower alkoxy, 5 halogen antdJsstams .
(lower) alkyl, or a pharnaceutically acceptable salt thereof. 5. The .

- conpound: oﬂvobamﬁsm wherein Xis 0 10 or -a pharmaceuti calpdot/pgaeRiabl e

salt thereof 6. The conpound of claimb5, wherein R2 is substituted hydroxy,
or a- pharnaceutically acceptable salt thereof. -15 7. The conpound of claim
6; wherein R2is a group of.the formula: CI®ME wherein R3 is | ower alkyl,

halo(lomer;alkyicompoﬁmﬂQﬂaHﬁg s@bﬁﬁlgutpﬂ het erocyclic group or. optionally
substituted aryl, or a pharnmaceutical Ly acceptabl e salt thereof. 20 8. The
conpound of - cIa|n17 whereirn R3 is | ower alkyl, han(Iomer)aIkyI' pyridyl.,

pyr.azi nyl., thiazolyl or phenyl, ach  of ~sai:d pyridyl, pyrazinyl,
t hi azol yl and: phenyl. is optiongkly] substituted bygéne or nore substituents

sel ected fromthe group consi $tNyg of Iomerd/aTka, I ower al koxy, hal ogen
and 25 halo (lower) alkyl, or harmaceuticdlly .acceptable :salt thereof.
9. '- The conpound- of TGN Wﬁ@y¥ﬁ9ﬁdQSCP§NlomerXalkyI,(hhlo (1 ower) _ﬁ
al kyl, pyridyl, pyrazinyl, thiazolyl or phenyl\, sai pyridyl is optionally
substituted by a substituent selected from 30~He group consisting ofr

| ower &l kydig:dedwer aIkoxy hal ogen and hal o(.I| ower)al kyl, or a
10. The conpound of claiml1,

phar maceutj:cal | acc abl.e s e

wher ei n tﬂ ‘EE %‘E‘iﬁ%f uga%%t&%ﬁ%\v RAlcsesy | AE, SeYrsk yibstdtinsedt ut ed
by chlorine orbg.ﬁﬁi¢mmwnaceutically acceptabl e salt thereof. 11.- The-
conpound @f ¢ er I- 76 1 July 2005 WO 02/055541
PCT/ JPO1/ 1106%%1%n20%radenhgd§im Sé’bs(h% BEREFATS & FMRAt i tEed
pharnaceuticalIﬁueﬁuéﬂbabhé saIt t her eof . 12 A pharmaceutical conposition

conprigi ng tﬂe conpound of 5 claim1 or a pharmaceutically acceptable salt
thereof in -adm xture with a- pharnaceutically acCeptabIe carrier. 13. A -

conpound of claim1 or a p naceutic |y accept abhe salt t hereof for use
as a .10 nedi canent. ound “Of. |ajdﬂfl or a harnaceutically o
se _

acceptable salt thereof fo 'as a

‘or pharmaceutlcally.acceptable salts~thereof;

| 2. The compound of clalm 1, wherein R? is a group of the -
_15, formula: —-Y-R® wherein R3. is lower alkyl, halo(lower)alkyl, .
' optiocnally substituted heterocyclic. group or optlonally
substltuted aryl,- and ¥ is —-0-, -5- or -S0:,~, or a
_ Pharmaceutically acceptable salt thereof.

20 3. The compound of claim 2, wherein R® is lower alkyl;
halo(lower)alkyl; heterocyclic group optionally substituted by
one or more substituent (s} selected from the group consisting of
lower alkyl, lower alkoxy, halogen and halo(lower)alkyl; or aryl.

: _optlonally substituted by one or more  substituent(s) selected

25 from the group consisting of lower alkyl, lower alkoxy, halogen_

_ and_halo(lower)alkyl, or a pharmaceutically acceptable salt
thereof. '

4. The compound of claim 3, wherein R® is lower alkyl;

30 halo{lower)alkyl; heterocyclic group selected from the group
consisting of pyridyl, pyrazinyl, thiazolyl, pyridazinyl and
pyrimidinyl, said heterocyclic group is optionally substituted by

15



medi cament for prophyl actic or therapeut| c treatnment of NO nedi ated

di seases. 15 15. Use of a conmpound of claim1l or a phar maceut i caJJd;wzgos
acceptable salt thereof in the manufacture of a nedicament for ‘

- prophyl actwo mosisher apeuti c -treatnent of NO nediated di seases;Jpaﬁllgeq _
conpound of claim 1 or a pharmaceutically acceptable salt thereof far use
as ‘a 20 nedi canment for hylactic qQr therapeutic treatnent of

NO- nedi at éﬂ‘edl%ggéeséwé&@&enftr (&h Sfd egtedpieensthe iHPwr cangisting of

respirat orlsowbrsfa'l%@, Smdélemldo&@l?shal@@tear@nd ﬁ@l&(wﬁhﬁw sghen a;

myocarditi art  fai lﬁL‘E u(ﬁ/ ensi o at her oscl erosi.s di abet es

i ncl udi ng Hi’f%’é QPHEBRAUERS &b PREsOT Rt iSRSt EeBE (8] abet es

mel | i tushlsraadleu:tltleldg fdombiitd o;xlrwphmnatlhymng‘l abel?wer eﬂ}qmaubweandmmap,etl C.
neur opgt (o} rul ritis; ren ai ptlcu

i nfi an?rat yélral%%o%e%ggl g%g% sowerﬁé‘ﬁtﬂ: dithig Ol éePﬁ?i‘R‘}%C%%{‘ﬁ%l YaRGCERFBR

colitis; p@dﬂ;rd;alenreoﬁ, hepatiti's; liver cirrhosis; synovitis; art hr| tis;

osteoarthritis; osteoporosis; aut oi mune di seases i ncluding rheumatoid

arthritis, systemc |upus" erythemat osus and nultiple sclerosis; dermatitis;

30 eczemn?-carihs ;coaporadt eforlainetagthesiedn Kejisction by organ

transpl antati.on; shock ‘i ncl udi ng sept j-e~shock; sepsis-induced systemc .
i nfl ammat ory response syndrome; CNS ders cerebral infarction;
e

cerebral "ischem a; cerebpral: henorthageX™i grai ne; Al zheimer's diseasé;
neuri10 s; opoat baapestentivuiakghacepehbes §am@a&1£@éeﬁf dystrophy - (RSD);
causalgla deafferentation pain syndrone; neuropathic pain; allodynia; 35
hyper al gesi a; neurol ogical di'sorders; neuroprotection; Parkinson's disease;
amyot rophpe |Teecampsuheéraf iclaimalSe &&wuahndyétumanm@mltutéddhp@rﬁxymt|Ie.

dysfuncti gp; P'?%?%‘Fa% s lgygég L1190, %g ] uding-Qr:gasm ¢ dysfunction

related to cli ces onjunc Vitis |nclud|ng allergic
conjunctivitis, vernal conjunctivitis, keratoconjunctivitis sicca, viral

77 1 3Bl y7200a10/02LRR55IA ATk RLAbLOGTn RON YN ikinbi §raplsbact er i al

conj uncti ¥| tis: uveitiss including Behcet di sease, 'Harada di sease,

synpat het FREBpht hartnta, Waereddt dosis ARUedi abkyc hala (lowesdpékitis; cor neal
neovascul aptzahia Dy é«msa;tuttltéd Ketaesty lRByrify Reabpepasalyy cor neal :

dyst rophy e neuroparal ytic keratitis; diabetic etl no hy; |
retinal ‘Elgr]gl%%é u5| O?e?lﬁlé‘? ?%u%%%qlﬁs\f @rﬁdeggﬁ'ﬁgﬁl %]eJ? éaarl '
chori oretl nopat hy; cent raI *henorrhagi ¢ chorioretinitis:mcul ar-

degengr atg on irRgl e{elh% S e @1@%& 7@%@&1&%&9 eﬁr%h% aﬂqgi' nal -

det achnment ; retl na ment ar geheration; neovascul ari zati on;

macul ar HEtER ( ‘*ﬁﬁﬁ)faelﬁ%t’tlv v@ymcﬂﬂeorma@gaﬂhy ﬂmatZPéﬁhsoh@hﬁnyﬂag@ach
vi treous @pa@itcy Pyl ggat apy?lﬁéziﬁh‘ii MGG AR %n@abﬁéﬁgi id r@wﬁsz&ﬂl

AR i o R i G g S e
. t ensi on agresiconimngad memaasa:litga]r, glcmmrﬂko&gul aulbyeerdmwhsi on;  visi on
d sopger . nglugldlg aaﬁzpiyogfaa Al 45 g%;;gf% %f% ity tﬁ{]t'h%%geg Sopi &

refractive rors’inc ubhnga |grraef|sm
dry eye syndrones; o

9. - The compound of claim 8, wherein R® is lower alkyl, -
halo(lower)alkyl, pyridyl, pyrazinyl, thiazolyl or phenyl, said
. pyridyl is optionally substituted by a substituent selected from
30 - the group consisting of lower alkyl, lower alkoi;y, halogen and
bhalo {lower) alkyl, or a pharmaceutically acceptable salt thereof.

.10. The compound of claim 1, wherein R* is benzofuranyl
substituted by ch}.orlne, or styryl substituted by chlorlne, or a
35 pharmaceutically acceptable salt thereof.

11. The compound of claim 1, wherein R' is 5-chloro-1-
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15 lacrimal duct obstructl on and dacryocystltl s. 17. Use of a compound of
claiml or a pharmaceutically acceptable salt thereof in the nanhyf2a05ure
of a nedi cament for prophylactic or therapeutl c treatnment of NO nedi at ed
di sease swlaplogsksirom t he group consisting of adult respirptpipofighr ess
syndrome 20 (ARDS); asthma; cardiovascul ar ischem a; nmyocarditis; heart
failure; hypotension; atherosclerosis; diabetes including

| nsul i n- d@g@@é@ﬁfﬁndﬁaﬁbtcers 2n°e(l4lﬂctld9ropbﬁpl/1b@th&m§fobr di abetes nellitus

i ncludin %Q%Le?(: 1 C pathy and diabetic :
neur opat %ﬁrg%%hhegp%%r ul o eaf?(ril tfggﬁltr E%g#éﬁl lure; peptic ulcer;

i nfl ammat ory bowel 25 di seases including ulcerative colitis and chronic

colitis; IQQnCU@%SHéﬁIrﬁceﬁﬁpéélté&npééi‘t?lron @ofnb?%iﬁg N RédrdoleSing@bENT i T s;
ost eo rthE]tls oSt eopor osi s ﬁilrmune dj seases |nclud|ng r heumat oi'd

art hr t|§:a%?s?eﬁ?ca1éﬁﬁﬁ?49?VF t-¥s BECERERMmA Siadtetierepbsin; dermatitis;
eczemy; eandetureowith taiphssinatebastasly; aceimelenchyroegan -
transpl antation; shock including septic shock; sepsis-induced systemnic

i nflammat ory response syndrone; CNS 30 dlsorders cerebral infarction;
cerebral 4is ; I r se;
eur it s o B our e RR 1 PR EIg R z?%?%@‘i%@%@fﬁi“g‘% RSD)

caus; glaﬁﬂu@aﬁ$érentat|on pai n syndromne; neuropathic pain; allodynia,;

hyp | gesi a; neurol ogi cal disorders; neuroprotection; Parkinsons disease;
anyotrophic lateral sclerosis; male sexual dysfunction including erectile
dysf unct ilén;A tempdundsealgim 1 @ygfnhlﬁﬁvﬁi@ﬂtﬂtlpﬁiblaﬁéﬁmgb@rsgliélﬁﬁféoﬁﬂ%ﬂﬁ%é? i@on
related to el ol ﬁfqpﬁgaaemﬁéaps&mt%%éw NO-mblilddctisihsal | er gi c
conjunctivitis, ver onjunctivitis, keratoconjunctivitis sicca, viral

78 1 July 2005 conjunctivitis and bacterial conjunctivitis; uveitis

i ncl udi B
| ncl udi ngsBefiees dadgcgrg@@dldrfﬁaﬁg% g,fci? gﬁaﬁaceawmg kablORA BRkdBfdn the

sar ckdi d05| s and ritis; cornea neovascul ari-zati on;
kerat i ti stangtactusalof adesdicament feiropipdadtic or thasaprutic trepnend oh NO-meedirtadoconus:
neur opar glytit keratitis; diabetic retinopathy; retinal artery occlusion;
retinal vein occlusion; central serous chorioretinopathy; central
henorrhagic chorioretinitis; macul ar degeneration including age-rel ated

macul ar qewe&s@&m of didih! 8} 4 gﬁa{a gw&allyr&%é&%ie@aﬂqﬁé}%@f ¥ i§8@8G at i on;

macul ar neovasculari zati on; ferative vitreoretinopathy:
vi t 28ous Mesinanmen s prophyiesticsr Bissan 9&”96 tre@tﬁ'ﬁ%ﬂt &ENC-mefigladndjserssi selectast ar act

traunat i Cfroﬁf“rthaer Qfdup dbighb CofC 2@ lrﬁ Hieks syﬁ%ﬁfé‘?ARDS) asthma;

gl aucoma-i ncl udi"ng prlnary open- ang aucoma, primary ﬁg e~’cl osure
gl aucona carsigvaagularn dspbienye; gMé@ﬁﬁISad@Eaﬁbcfaﬁ%ulfypotgnaem hergggierapis,

hyperte nt%ﬁ%@tes YicRIdRTY cﬁ?sﬁ.ﬁ}ﬁ QRbenddit! sidbéigs ar‘r‘i@l'hﬁ(x@P'c%mdﬁ@éthsV b | Pabeiif ect

and ni gh | 1 ndness; ractive errors 1ncludi ngﬂy astigmati sm hyperopi a,
I

myopi a aﬁtﬁ“ﬁlﬂi’es’@&@ﬁigadlamtw egrbrepatiol. gfieletic retiraraiiy anfl Stabshs MEWOPRBK and
dacﬂﬁocyﬁgw @taméﬁ’ﬂorépm%r TBRAUEIGR) ﬁébﬁ@osulééroﬁnm&tbﬁl RRWEK AR agdhd thi

conpound harmaceutical Iy acceptable salt thereof.
phar rraceLrtCﬂLGia'IQ @tﬂ?{ﬁi@?t@bﬁs EHRpEhronisgcriisD Gangiaatitise hepatitis; liver Cifl‘hOSfS

synovitis; arthritis; osteoarthritis; osteoporosis; autoimmune diseases inciuding
rheumatoid arthritis, systemic lupus erythematosus and multiple sclerosis; dermatitis;

eczema; cancer; solid tumors; metastasis; rejection by organ transplantation; shock

30 - including septic shock; sepsis—indubed systemic inflammatory response syndrome; CNS
disorders: cerebral infarction; cerebral ischemia; cerebral hemorrhage; migraine;
Alzheimer's disease; neuritis; postherpetic neuralgia; reflex sympathetic dystrophy
(RSD); causalgia; deafferentation pain syndrome; neuropathic pain; allodynia;

35 . hyperalgesia; neurological disorders; neuroprotection; Parkinsons disease; amyotrophic

lateral sclerosis; male sexual dysfunction including erectile dysfunction; female sexual
dysfunction including orgasmic dysfunction related to clitoral disturbances; conjunctivitis

including allergic conjunctivitis, vernal conjunctivitis, keratoconjunctivitis sicca,  viral
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orpound of claiml or euti |l e salt thereof for use
f claiml or a pharmaceutically acceptab her use |

;gngg_uin%“ranosuppressant. 20 Use of a pharnmaceuti cf'al conposi ti ondmm5: tS| ng

FK506 and t he conmpound of claim 1l or a pharmaceutically acceptable sa

of i i for use as an
f iwadémssmaauf acture of a medi canment PCT/JP 7
itPrTerLﬁgsupgaessaant . 21. A pharmaceutical conposition conprising H@S](% and

t he conpound of claim 1 or a pharmaceutically acceptable salt thereof for _

oo o5, 8 PRI, 4 i MRS S GELIRY et S T
;:lgnts E\Lagz) t‘lcﬁ%gd Sg‘%p%thﬁ‘i??n%whégﬂla phsaraeidesis |aa:ldl dilybamcemsabtlentsalcbrﬁelaerEOf

or trea
in the mamgaaiddfizawdn: ak'éﬁ.fﬁﬁt&an?t:%ezglOédc-:*nﬁq caP S WHatR? Uortds dIystrop y
rejection by organ transpl ant ati on.
5 keratoconus; neuroparalytic keratitis; dlabetlc retinopathy; retinal artery occlusion; -

retinal vein occlusion; central serous chorioretinopathy; central hemorrhagic
chorioretinitis;  macular degeneration including age-related macular degeneration;
retinal detachment; retinal pigmentary degeneration: macular neovascularization;
macuiar hole; proliferative vitreoretinopathy; vitreous hemorrhage; vitreous opacity;
10- cataract including senile cataract, traumatic cataract, diabetic cataract and atopic
cataract; glaucoma-including primary open-angle glaucoma, primary angle-closure
glaucoma, normal .tension glaucoma and neovascular glaucoma ocular hypertension;
vision disorders including amblyopia, color vision defect and night blindness; refractive
errors including astigmatism, hyperopia, myopia and presbyopia; dry eye syndromes:
15 lacrimal duct obstruction and dacryocystitis.

17. Use of a compound of claim 1 or a pharmaceutically acceptable salt thereof in the
manufacture of a medicament for prophylactic or therapeutic treatment of NO-mediated

disease selected from the group consisting of adult respiratory distress syndrome

) 2‘0' . (ARDS); asthma: cardiovascular ischemia; myocarditis; heart failure; hypotension;
- : atherosclerosis; diabetes including Insulin-dependent diabetes mellitus; complications of
diabetes mellitus including diabetic nephropathy, diabetic retinopathy and diabetic
neuropathy; gout; -glomerulonephritis; renal failure; peptic ulcer; inflammatory bowel

- diseases including ulcerative colitis and chronic colitis; pancreatitis; hepatitis: liver
25 | cirrhosis; synovitis: arthritis; osteoarthritis; osteoporosis; autoimmune diseases including
: rheumatoid arthritis, systemic lupus erythematosus and multiple sclerosis; dermatitis:
€czema; cancer; solid tumors; metastasis: rejection by organ transplantation; shock
| including septic shock: sepsis-induced systemic inflammatory response syndrome; CNS
30 disorders; cerebral infarction; cerebral ischemia; cerebral hemorrhage; migraine;
Alzheimer's . disease; neuritis; postherpetic neuralgia; reflex sympathetic dystrophy
(RSD); causalgia: deafferentation pain syndrome; neuropathic pain; allodynia;
hyperalgesia; neurological disorders; neuroprotection; Parkinsons disease; amyotrophic
lateral sclerosis; male sexual dysfunction including erectile dysfunction; female sexual

K dysfunction including orgasmic dysfunction related to clitoral disturbances; conjunctivitis

including aflergic conjunctivitis, vernal COﬂJUﬂCtIVItIS, keratoconjunctivitis sicca, viral-
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conjunctivitis and bacterial conjunctivitis; uveitis including Behcet disease, Harada
disease, sympathetic ophthalmia,  sarcoidosis and diabetic iritis; scleritis; comeal

neovascularization; keratitis; corneal edema; corneal opacity, corneal dystrophy;
keratoconus; neuroparalytic keratitis;  diabetic retinopathy; retinal artery occlusion;

retinal vein occiusion; central serous chorioretinopathy; central hemorrhagic
chorioretinitis;  macular -degeneration including age-related macular degeneration;
retinal detachment; retinal pigmentary degeneration; macular neovascularization;
macular hole; proliferative vitreoretinopathy, vitreous hemorrhage; vitreous opacity;
cataract including senile cataract, traumatic cataract, diabetic cataract and atopic
cataract; glaucoma-including primary open-angle glaucoma, primary angle-closure
. glaucoma, normal tension glaucoma and neovascular glaucoma; ocular hypertension;
vision disorders including amblyopia, color vision defect and night blindness; refractive
| errors including astigmatism, hyperopia, myopia and presbyopia; dry eye syndromes;

lacrimal duct obstruction and dacryocystitis.

18. A pharmaceutical composition comprising FK506 and the compound of claim 1 or a

pharmaceutically acceptable salt thereof.

19. A pharmaceutical composition comprising FK506 and- the
compound of claim 1 or a pharmaceutically acceptable salt thereof for use

as an immunosuppressant.

20. Use of a pharmaceutical composition comprising FK506 and the
compound of claim 1 or a pharmaceutically acceptable sait thereof in the manufacture of

a medicament for use as an immunosuppressant.

21. A pharmaceutical composition comprising FK506 and the compound of claim 1 or a
pharmaceutically acceptable salt thereof for use as a medicament for the prevention or

treatment of rejection by organ transplantation.
22, Use of a pharmaceutical composition comprising FK508 and the compound of claim

1 or a pharmaceutically acceptable salt thereof in the manufacture- of a medicament for

the prevention or treatment of rejection by organ transplantation.
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