1 July 2005 10 DESCRI PTI ON PEPTI DE COVPOUNDS TECHNI CAL FI ELD Thi s
invention-relates to new peptide conpounds and 5 pharmaceuti cal hyuly 2005
acceptabl e salts thereof which are useful as a nedicanment. Still further
enbodlnﬁwg %f5Es invention may provide a use of said pEFTHBEYH8fFpounds
or pharmaceutically acceptable-.salts thereof as a nedicanment for
prophyl actic and therapeutic treatgeantradr i medi at ed di seases i ncl udi ng
respiratory di seases 25 such as_adult respiratory distress syndrone

' (ARDS) and -ast hma; usef ul pept?%%TE@%ﬁE@ﬁp 'BAd phar maceutically
acceptabl e salts thereof that posswessczd $tireng i nhibitory activity on the

15 production ni.t ric, oxide ot her diqrent of this invention

may provi de at@Ef;}EEFTF1?665e£%%2%H§rﬁﬁ%%ﬁ?? yCARBYDIB9sal t ther eof .

WO 03/ 05halrBASKEROUNDy ARTc Sorab lpe philde thap@mmdsuhawexbeﬁﬂekﬂDW@sa§ '

descrrbagﬁbgfm{%w exanmple, EP 0 394 989 A2, W96/ 16981 and JP-A-10--81671.
E

DI SCLCS NTI ON Thi s invention relates to nem/peptide conpounds.
One enbodi nent of this inventi-onBARKGROBYP FRRThew and process for the

preparation ofs&@epeﬁeiagec&ﬁmam%a%dbé@ht&1&s!a@rae§fdesc’i~li>aat BT for
enbodi nent of this inventio maceut i cal “conposi tTon

conpr i siKGTRARd, PBp? i éﬁﬁb@@ndW%P6élé3?HHHVh§%ﬁfaﬁ OgBdéddes such as
car@i@ovascul ar ischem a,. mMmyDELCBURES orheavENtEDur e, hypoten5|on and
- at her oscl er osi endocri ne dis ase such as dhfbetes ﬁ .@

ons of dlabetes

i nsul i n-dep. en ef|%nvﬁ?%ﬁ%?é% uZSH P YT SIS
mellitus. 30 (eng. emhhdﬂmﬂnu:Oﬁephr@pamrgmtxﬂnﬂmﬂﬁ eresgifnopardty, andi abeti c.

neurOpahQ)éfuﬁtﬁeﬁbtfcﬂéj foun En%dd}b &ﬁﬁféeéer%ala;{ accggegﬁr@' N§Rhra..tis

and renal fallure; gastr I ntestinal %lseases suc cer
and' i nf FBRFEPEr {hdoaIs sisseas 8LrpBY gl nhibijiogar atcrc\;té’l*ém 'Ptll she chroni ¢

col i3 spre&tction RENGlieaticC odi geasRs) 35 such as pancreatitis; hepatlc.v

di seases SUChA.é%he%pggbghfmentcgf this invention may provide a process

for the preparation of the peptide compounds and salts thereof.
A further embodiment of this invention ﬁay 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 prophylactic and therapeutic
treatment of NO-mediated diéeases 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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liver cirrhosis; diseases of bone or joint such as synovitis, arthrltls

osteoarthritis, osteoporosis;.autoi nmune, di seases such as rheundutydods .
arthr|t|§N é%ftenlc | upus ery-thematosus and 1 | July 2005 . 10 WO :

BEHIPY 1/ 11067 mui tiple sclerosis: dermal  di sead€g/Bavnoas
dermatitis and eczenm; cancer such as solid tunors and netastasis; -
rej ecti ogpy g spl ation; shock ‘ ptlc shock, -etc-);
sepsi s- uguéggéség%%#é%§#nl §?§8?3§56%§39§Vﬁ tifig avdual .
dysfunct?§ﬁe§aehCéEC¢nﬂsachsesuablﬂystum@r$CHnd(ﬂhuastagﬁgctrbgecﬂM§iqution)
and femabggseXEahn n asm tio lated to

& R gﬁ a o arc‘Ptr%aCIys'3 % an f ySeRB¥S T st

clitoral dlsturbances unan e|n rEeof
aspect ofgHeed r%%%HﬂmﬂhQéﬁﬂﬁmmat@rbvreﬁﬁpuﬁaxanm@mnmeofaﬁﬁesémmanla (1.):

%2 NGRSO QIR B Xnb1L Jerx e Eidburicior TePEZOLU A

substitu % by: hal gen or styry
subst i t UTE $§éﬁ ??%%ﬁeﬁ?%ﬁ# ﬁfQQFt§QBsﬁﬁthed0rga$msmlfonyl

and. X idysfumrtipharmeessi @@|<£L’1t§tﬁ€aﬁpf<ﬁ@t%1§ﬁhbés? h@ﬁeﬂaﬁm@ ‘Lﬁspe“
conposi ti on conpri-sing

of the Qﬁﬁﬁ%ﬂ. i nvention provides a pharnmaceutica
-~ . the conpoun of the. first aspect or a pharmaceutically acceptable salt
. thereof in admixture with a pharmaceutically-acceptable carrier. A third
~aspegot. of thedgresent i nvention.-provides a _conpound of the first aspect
“or a pharnac

FeH N ldeccept abl st sa@isPecker @bf §ip' Prgsengs aAnviedikanent. A

fourth q&ﬁ&ﬁﬂdé%fatE@mpgﬁﬁgnéfl{Hgﬁ%dfﬂhﬂ%fQ%ldes a use of the conpound of
the first aspect or a pharnmaceutically 2 1 July 2005 acceptable salt

thereof in the manufacture of a nedicament for

N
P R®
N A , -
R'—CONH™ “CONH—CH;—CO—N X (1)

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

" wherein -

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

R - | < .>, | _ii:] or N
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 thereoféforiuée as a medicament.

A fourth aspect of the present invention providés a use of
‘the compound of thei first E aspect or a pharmaceutically

Ly



prophylactic or therapeutic treatment of NO nedi ated di seases. A fifth
aspect of the present invention provides a pharmaceutical conﬂo@Wﬁm&ﬁ
conprising FK506 and the conpound of the first aspect or a
pharmaceutically acceptable salt thereof. A sixth aspect of the present
invention provides a use of a pharmaceutical conposition conprising FK506
and the conpound of the first aspect or a. pharmaceutically acceptable
salt thereof in the manufacture of a nedi canent for use as an

i mmunosuppressant. Suitable pharmaceutically acceptable saIts- of the

obj ect gompound d 1Ry SNV ENthanal nen: Loxi ¢ sal La. and. gl yds. for
exanpl e, "a T2 With 2 vasée - . an ac TiOn Salt. such as a salt
wi t h-an pnoplgardat ikase, therapsanipt e reatradikabif Netaédsatdd stidicawesal t
potassium 'salt, etc. }., an alkaline earth nmetal salt le.-g., calcium
"salt, -magnesiumsalt, etc.) an. anmoniumsalt;' a salt with an organic
base, for, exanpl &£ f@an agpgani Coam tiee Sqhdeddntet hﬁkr&ﬁi:ﬂﬁnS%ﬁovjpjﬂsi diane

salt, plcollne salt, ethanola nine salt, trie noI '
di cyol oh%‘%?ﬁ%ﬁ%’et%é COWPRWH%&?}T%?W“%@E%B %ﬁftco%‘tc&l‘)d dn

i nor gani gné ack graddi tisprcrsalort e p}ﬁrmacehifﬂéé)}?f*oré@@aptﬂﬂ)l\w Q21855541 1
Juiy 2005 PCT/JP01/ 11067 hydrobrom de, sulfate osphate, etc.); an
organi c E&FH5&1ic or sul fonic acid addition saIt.(e.g.,fornate, acet at e,
trifluoroacetate, naleate, tartrate, citrate, fumarate, nethanesulfonate,
benzenesul fonate, toluenesulfonate, etc.); and a .salt with- a basic or
acidic anino3*&5Pﬂ*(@5§90ta96iﬁhﬁe?re%@ﬂﬁutﬂW?Q%ﬁqa PEAVLans c2 aesdl, et c. ) .
I'n the Q? fME%e%%Q%Qﬂu@@&p9§§§féﬁnééﬂﬁ% nbh%KBb€SSHB the compound
speCIflcatlon .sul tabl e exanpl es and Il ustratlon of the various 10

def i ni t iohs tiki chindte peeseht dmventdiarrageagdsal by i melagdd akilehi galt he
scope t foare,e ai s f The r ower s used
to inteﬂgkg%bggugnhggfng f%ﬂggﬁ;pre erabﬁgg?g?men, gg?bg% atﬁ%(ét{ unl ess
ot her w semmmosugedesisdnSui t abl e "hal ogen™ i ncl udes, for exanple,
fluorine,' bromne, chlorine and iodine. "Styryl substituted by hal ogen”
nmeans styryl which has -halogen atomas a substituent on the benzene ring.
Sui t abl e ' ‘ :

Suitable pharmageutiCélli aCcéptéble salts bf'thé'object
compound (I} may be conventionel non-toxic salts and include,lfof
example, a salt with a base or ‘an acid addition sait such as a

. salt with an inorganic base, for ‘example, @n alkali metal salt

, (e g + Ssodium salt, pota551um salt etc. )}, an alkaline earth
metal salt {e.qg., calcium salt, magnes:Lum salt, etc.}, an’
ammonium salt; a salt with an organlc base, for example, an .
organic amine salt -(e.g.; triethylamine salt, pyridine salt, S

. picoline salt, ethanolamine sdlt, triethanolamine salt, -

" ..dicyclohexylamine salt; N,N’—dlbenzylethylenedlamlne salt, etc.);
an :Lnorganlc acid addltlon salt" ( e.qg., hydroc:hlorlde, '
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exanpl es of "styryl substituted by hal ogen" include. 2-(2 200h|orbphenyl)

et henyl , 2- (3-chl orophenyl) ethenyl .- 2-(4- chl orophenyl) et henljly,2Re5

(2--bronDphﬂﬁyyd,emhenyl 2- ;(3-.-- broinophenyl) ethenyl, peyriapoiriiosT -
" (4- bronophenyl ) et henyl, 2- (2 f | uor ophenyl ) et henyl ,

2-(3- quorophenyI)ethenyI 2-(4- quorophenyI)ethenyI and the |ike.

25" Subst | tRME@LRPEE SRy "Swkate, aphpephatt, t¢ie Hor Dl argani® Ganblosydia oris
-0- and R%dl%oﬁléuhéi?@'é‘ddﬁfﬂ%ﬂ SaftOYe:q ., S%%&dattgt e%%gﬁg@oto means a

group of the fornula: -Y wherein i5-s7 'S @ suitable organic
group. " SJE%F@PGF@@%W‘?%nWle#ESnst%tr@?ftﬁﬁ) §ﬂttrﬁ§ef ofwzate,y- R3 30wher ei n
Yis - SOZme&hdnulSor@aiﬁéJ,I tRblz@n ek B bEates Oltaluéﬁégﬁiﬁénﬁe RRc.); and
above- ntlon ) e .organi c, grou |nclu e. | ower kyl

hal o( | %SPE% %‘bt‘? i &B%%‘g’f%t%'&%ta&l cyBH¥cr gﬁ‘%?ﬂﬁllélﬁd optlonally
substltut@dparyhc adath qflteaiid 3bhet estacyclic. group and aryl s
optionally substituted by one-.or nore, preferably one to three subs.

titutent (s) such as lower alkyl, lower alkoxy, halogen, hal o(lower). al kyl,
and the'like' Cn the ahﬂvanamd.subsaquahtskyxnﬁgtabhy e0-the "thelsendcyclic

r oupr, | nskudes i eatunal ol 0bpuRsaLuEN Al WROZL00NH bl ol Y2005

PCT/J@&! 067 het er ormono I C or usedaﬁéteroc I € group con
het er 84t oREEIREEI RS atiLicho heher eFsiip W@tsppngnmndﬁ tﬁQ)gé!ltvladenwlisim:f ur

at om and. exygeBop@tioBrecuirabbep By a% btrahet £5 ofyCldys gr oup” incl ude.
unsaturated 3 to 8-menbered (nore preferably 5 or 6 nenbered):

het er 6nonocycli ¢ group containing | to 4 nitrogen aton{(s), for exanple,
pyrrol yl, pyrrorheytermrﬁM$WEQWyhs @y@ﬁaﬁiﬁbxeﬂmradgkomﬁuﬁydm@pyrtayt,

d | I t
jut ?’az%%%ef%% ey B GO com (ry 3681484 imsoiee Braridsd 1
(e.g. BB 1H tet ra&@l’gﬂblGQHhaénganBI yhyludes,c. fors aampied’ Sluorﬁmrerﬁmﬁde, -

(nDre preéﬁiégaﬁélgda'lgdlﬁgnbered) het er ononocycl i ¢ group cont ai ni ng
4 nitrogen atonys), for exanpl e, pyrrolldlnyl i m dazol idinyl, plperldyl

plperaznyl 15 oY evEylysebsii srbed (s & Ingiea! ougens csgyiatp wéshahasng 1 to 4

halogen atom as a substltuent on thée 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,
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" or 6-- nenbere

ni.t rogen. . atorh( s), for exanple, -indolyl, isoindolyl, ndolinyl,

i ndol i zi nyl, benzi m dazolyl, quinolyl, isoquinolyl, indazolyl, 1July2005

benzotri az%okﬁo 20 unsaturated' 3. to 8-nmenbered (nor eferably 5.
d/)ﬂ ﬁet erononocyclic group containing | or 2 oxﬁ%ﬁ‘&n"o ltb‘?‘?("s)

and 1 to 3 nitrogen aton(s), for exanple, oxazolyl, isoxazolyl, oxadiazolyl

(e.g., - lheRerémondsicizd Wd fubed: At z di azol yl)
etc.; 25 ngt ﬁr at ed ﬁ%to -me#beer edegrjiﬁ)re prleferﬂgb Jzogta?%%nbered) .

het er onono el Agon PGZ%SE‘}I@eﬁO%ﬁh‘-FRJsI}g afd nitreges atom,
nitrogen ' &udnﬁutsa)tqm famiad m@q&heawmrphol i nyl; sydnonyl, etc.-: unsaturated

f d het I , t _ d1lto3
(sed het orooyol 65,8004 SOULRNG. by oL, 2o O0MET AONs) a0d 110 ¢
unsat urht ed 3. tOUEsaﬂBmmI@US(mmﬁ—member@dbl fudropreteraBieseg) 6-

het 2.sul f t 1to 3

i ?232‘3”3%%%%1%@ MRSULALELDRC Brof Hnshipd8 b £ ¢ iitkrossd y)
(e.g., % 23BoR | afjlfe?zfole}qampiez Dyrrhilyd apwtyelimsl,1 ﬁuzaatzjmqm apotatolyl,
1,2,5-thi B Zi ere
(rmre pre?%ir;a%?}]yihlhg’%)@wi&%f e:{t'méir%té)Lg1 nécgg{rgEﬁgngpp Xo Ot%glﬁ?r}ﬁg 1. or .
sul fur ato ‘éﬁ’ (1'(@o9-3 Mt} taiaredyl, f dH-bxanpteriazuladel RHnyl -
etc.; 18 \/\ﬂﬂl’/335554i01§11,3ﬁé¥r8985y1 PEd (9 POL{ 4 LABT- 4033t 1ur%}ﬂ€€e§r££oly1),,

8- - member e nore preferably 5 or. 6- nenber ed) het er ononocyc
cont ai ni ng dr 2 , sul fur atom (s) for exanple, thienyl,
di hydr odi t hi i nyIaat@trat;edulsabusarh@ﬁbémdmeméfékbﬁlﬁr@& alabakag) 1

greng‘otﬁrgi%%ﬁr%&%enz%?ﬁfgdgﬁ 3q°@ttrog§§o hg‘éd?a‘}ﬁfﬂg %dr?é’m(ﬁhsa'f"%ﬁat ed 3_‘“

to 8- nenbé*@é‘P@ﬁarEYbr@lieﬁlm@/ amda@olmﬁmbglecblmmﬂrmm@mhzm@pup
cont afilthi ng:tan ;oxygen atom. for .exanple,:.: furyl, etc.; saturated.3 to
8- menber ed (nDre preferably 5.or 6- nenbered) heteronDnocycllc group
contai ni ng an oXgeRuEEbas fevedhphfrocyciarr angup otombmining 1 to 4

t et r ahydr opijrrangh, atehi(s) SaloH akeple! 0i8adBPPLEr Bch {N1§1, PLREST ARNY, "5 or
6- ”E”bereQEdollzlnyl, ben21mldazolyl, qulnolyl, 1soqu1noly1, 1ndazolyl,_
' benzotrlazolyl, etc.; '

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, etc. ;
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" benzot hi enyl , enzod| thiinyl, etc:; unsaturated fused het er 5’59"

het er ononocycl ic group contai ni ng an oxygen atom and 1 or 2 15 sulfur -
aton(s), for exanple, di hydrOoxathiinyI etc. unsat ur at ed. f ubddy 2005

het er ocycl 'WOQ RiR LoNtaining 1 or. 2. sul fur aton(s),. for exag&
pHi10gy oup

contai ning. an oxygen. atom and 1 or 2 sulfur atom(s) for exanple, .

benzoxat hi i nyI uRBaetfatednd tbhe-hédiSer&d e{S %a%e%éf‘ i;?% Ur 6 '
- het erocyc] i ﬁg (%U%I ncl ude upsat ur at ed nber ed eterom)nocycl ic -

group cont AFRP T EIPTRRPEY a‘i’%ﬁ’?f%)co%ﬁ}q}ﬁgaﬂu%t 2dselEir mtmemisdr ed

heterormnofgrlexalgplmp t(mmhglnlcmgnﬂdm;rdﬁ:}ﬁtthr aton(s) and 1 to 25 3
ni trogen aton(s) Oof heterocycljc. group |ncI ude

bl |
pyridyl, pyrazi nyts %ll’?'lll: 2551 ;r geﬁfr??e%%’%%fﬁsl%@rﬁypu Ay ngﬂmgaﬁdor
parti cd ar Wliﬁlﬂ%f@?ca&aﬂse) erdnbl B mmMO@e@cymbms)g,r Qitfr axAnpPye) dyI )
| vy ; ' h :
B%éﬁi:ﬂgndﬁglg é\%ﬁpht hyll)yl' BQHV\%&L re prﬁi’erre d‘guiagﬁﬁgﬁ ?r y%iff?'tj'gbl ZS.'
"l ower alkyl" and@Rsigerted Ryto $rmvembered t(h@r&epmfénmblq( lSower pal kyl "
i ncl ude strﬁ@i&géﬁecﬂf r@t@@@ﬂ&%@éﬁ)&' G@:\bhﬁgcénﬁgu &%&P%&gg?ﬁt Qﬁ%ﬁ) 1f%;33| as

met hyl , ?%/ propy! |so ropyl, butyl | sobut'yl . sec ert

pentyl, ’yI &4 he 17-in which nore preferred one is Cz-Cg al kyl.
Sui t atiDe "] ower. Mttm)egt' di BCt@@&n@ﬂd’e&l@t(n@ﬁreﬁ ga|5k B¥Ye bﬁ&hﬁ%é&) to
6 carbon aﬁfg%@m%%% ?:1:‘2‘5 net hog:\é tethox§ O 02/055541 1 July 2

PCT/ . POT/ 1 propo t B SRR LB By AR TEHIRT O RF s eEQT HRHBIRL S/

tert-but o%&etraémmﬁuxgnybsttqieahydnmpyaaﬂyh,equmxy in vvm ch nore
preferred one ig{Gls %daﬁk%ya-n%ﬂyb%%lde %Ic%? %ﬁﬁ\%ﬂ%&)}{ g tﬁJrrgcl udeeajen ‘

| ower' al kyl substltut ed by one or-rmre
aton(s) . SGORTRECRPEYELEF (ﬁﬁ@ﬁlﬁyppﬂt%hn@h@n@n mﬂygtem Btomoami Hylor 2

2, 2, 2451 fduiaeekiyh (and &ﬁe%aﬁﬂ_él ugs gngin chi re . pr eferred
bl e exarrp es of1L t1onally substltut ed

one is trihalo %El y ita
het er ocycl i c gmgﬁ\g%h‘ D beGrraFcl 3C pgreuwy icontaiping dylqr 2.
6- met hoxyszlfpyr atyh {s) 6. fometehyhpﬂe,pyﬂse:@lz/d,thl%@m ob@ngo&ygﬂlqﬂy,l 6eggl oro-=

unsaturated fused heterocyclic group containing an- oxygen

atom and 1 or 2 sulfur atom(s), for example, benzoxathllnyl
.20 etc.; and the like. .

Preferable examples of “heterocyclic group include .
unsaturated 5 or 6-membered heterqﬁonocyclic group containing 1
to 4 nitrogen atom(s); and unsaturated 5 or G-membered
heteromonocyelic group containing 1 or 2 sulfUr atom(s) and 1 to

25 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. :

30 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
'"halo(lower)alkyl" include straight or branched alkyl having 1 to
6 carbon. atom(s}, such as methyl, ethyl, propyl, 1sopropyl butyl,

35 _1sobutyl, sec~butyl, tert-butyl, pentyl, tert-pentyl and hexyl,
in which more preferred one is C;—C, alkyl.

Suitable "lower alkoxy" includes straight or branched
alkoxry having 1:to 6 carbon atom(s), such as methoxy, ethoxy,

5 _ "“7



. .pyridyl, 3--chloxo-2-pyridyl, 3, 5-dichloro-2--pyridyl, -3‘(trifl
uoronet hyl.) -2-pyridyl, 5- (tz fluoromethyl) -2-pyridyl, 2- pyrﬁ;mnxb5 5-

ch:]oro-2- .oyl .. 6-chloro-2--pyrazanyl, 1,-3 15 thiazol
- 1',3-thiaz @%i??%ful 3-thiazol--5-yl, 55 -Fnethyl-1, 3 th?&E‘H}/’ﬂIZHW

5" chl or o- IO t hi azol -2-yl, 3-pyridazinyl, 4-

d hi d '
Dy 132! il DAL RN RN, PSORLOSNY. SAEISREL e By,
6-(trifl u@ue@h‘rﬁithyya hemmentmhw apd Kzexyltcbxmr cm:emyt:)l md.r@(pqgﬁarmedu nyl ,

and the | iyke. l§u¢L@QIgl§ gﬂples cif. optlonaliy substituted aryl - i ncl ude
phenyl , 2- chlorop eﬁ%& =chl or ophen chl orophenyl, 2- fluorophenyl,
Br O

3-f | uor ophenyl . Suit O {dower) a@ilﬂ—f’l irebigenyiowerhadlyl 3--
(triflgor @ﬁbbﬁytﬁtém%ylonéo%m&é' f#»f@f%lﬁyla:ﬁh%%hrég%él%e&f ke. ..~

rn"the for 'y royp..of .the Tormula: 7is. preferably 30 nore
preferabl9g%m3if0%%85§§gf16F1P°§ﬁﬁeE%¥%qcﬁﬁ%ﬁh%PIBPQFBYQbI§I4bﬁﬂmqweibwér
PCT JPOéI 21952-?umf6@et3@1n@n@r Q;spﬁe-l-tﬂglﬂlﬁﬁji@prb@?lwdgﬁ wﬁﬁh_?@)@' e
acyl and conventional pro ec as nono(or. di or .tri) ary

fl ower) aP%y STETT < bﬁﬂgdg %#S%ikril)phenylL.(Iomef) alkyl ~(e.g.., -
benzyl , trltyl Seitab)e éﬁﬂﬂpﬂﬂsaoéxappienalﬁyJihbﬁhyiuaeﬁlhetmidﬁktkﬁd phatic -
acyl ChgfSu suyb d by eto Lhree

hal ogﬁ a?oms %hﬂ%(@% ?ﬁy Caﬁﬁa%o%&raéﬁéng et Xty '
2- - met hyIEYJéb%Yhoﬁ-mqﬁmlaaomeylz ftqhdiorptBropandyl 1, 6tdvaroyR-
trichlorog gﬁl 3, tEchfﬂllé&baécﬁgﬂd 181% 5-ail Icm'%&oabkgo

f@ﬁ?o%\d (e.g.

nethoxycar 15 et hoxycar t ent - - but oxycar bon

tert-penty Y' F@“Pyrééyl (5oﬂ%ﬁﬁlﬁp¥8%?EBY%gﬁ%ﬂﬁﬁédgl éhenyl B
(1 ower) pyﬁdmmqa@@hy.brbGZQPYr@ﬁ@d OW@@;&BQB)‘Q“pﬁ&zJ)nletQ B-and the *
sy bafla cauo, B phecty o, noun. SRl uter. st SXale: 520, | over
tert-but ythlqmit-ya—ylmeﬁpehlgro—h;a&-y&mm ~Pryl, 3-pyridazinyl, 4-
‘pyridazinyl, «6-chloro-3-pyridazinyl, - 6-methoxy-3-pyridazinyl, 2=
© . opyrimidinyl, c4-pyrimidinyl; S-pyrimidinyl, ‘6—chloro-4-pyrimidinyl,
6~ {trifluoromethyl) —4-pyrimidinyl, 2- (trlfluoromethyl) -4-=
20 pyrimidinyl, and the like. _ oL ' :
- Suitable examples of optionally subst:..tuted 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. '
- In the formula (I), a group of the formula: ' {'. ;

. is preferably
: . /R2 ,
." ' _...._....N

more preferably



optionally substituted phenyl (Iomer)alky , for exanple, nono(or di or
tri)phenyl (I'o wer) alkyl which may be substituted by,nitro (e. gJuybmezyl,

4-ni trobenzyh ospenzhydryl, trityl, etc.) and the 25 |ike...The object
- conpound (| 63?Q%Eé present invention can be prepared by tﬁETPEP#HWth

processes. WD 02/ 055541 Process (1) or its reactive derivative at the
carboxy group, - or a salt thereof CCNH—CHZ--qOOOH + (IV) or its reactive

derivative at the c OXy group, a salt her eof R2 ‘CONH-CH2 CO-N .
~j.(1) or a salt _thergofzwhergin Rl a d X are each as defined above.
8 1 July 2005 PCTG 11467 or Its rea e derivative at the am no

group;, or'a salt thereof (1) or a salt thereéf r-1x~ HN X u (V) or a salt
thereof 1 July 2005 WO 02/ 055511 PCT/ JP01/11067. The:starting conpounds can

be prepar egndypahbiculfaoillyopregergsDgesses. Process (A)
=

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 eXample;

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.



R4-HN-CH COOH (V1) or its reactive. derivative at the carboxy group, - a
salt thereof (V) or a salt thereof (VII) or a salt thereof ProcaemssoB) 4
R2 R -Hl\k%&@sgﬂ]x (VI1) ~Ij .or a salt thereof elimination.reaction of
" the amino--protecting group T HNCH2 CON (V1) or a saPETEREIANE 91
July 2005 WD 02/ 055541 Process (C) N RS-HN'COOH (I X) + H2ZN-CH2 ;-CO- N or
its reactiBrecdesi Yajive at- the. carboxy group, .or a salt thereof R2 IPA N
R5-HN -1 CONH CH2 = CO-N JX ~J. ' '

.'L = . R?
. ’ N B -
R'—COOH 4 H,N_ "CONH—CH,~CO~N = X o
II
(x1) (III)

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

or its reactive der1vat1Ve
at the amino group,
or'a salt thereof

l- =y
L
N . B
'R—CONH™ “CONH-CH,~CO—N X
(I) s
‘or a salt there§£ .
Process (2) s : | e '
(S ' _ R
- R'—CcONH™ “CONH—CH,~COOH + HN\J X —
awy - A )

or its reactiﬁé derivative
‘at the carboxy group,
- or a salt thereof '

or a salt thereof-f

7y
U _R?
N .

R™CONH~ “CONH—CH,~CO—N . X
(I)

- : or a salt thereof
5 wherein R', R? and X are each as defined above.



(X) .or asalt thereof Process ' (D) 1-N, 5 R-HN CONH-CH2 _ CON H2N
-CONH CH2 -CO'"-N (X) (I11) or a salt thereof elimnation reacti.y2006

t he" am no- grof cting group (VII1) PCTIJPOL/ 11067 or its reactive o
~derivative" O RPHe amino group, or.a salt thereof. Nor a BGTAP&IA&NIof 10
1 July 2005 W02/ 055i-1 Process (E)' R1--COCH " elimnation reaction of the
car boxy- protecti - - o] A ¢ active gderi.vative or
its reactive delrrlﬂ\g/atslgégﬂﬁi t 8”%1!?;%(1&)%% &?J%paé:teat %g ‘ ‘g-%%n‘g"ﬂr%”&ﬁl? or a
salt ther&Pcepsessalt thereof RL-CONH'COOR6 (Xl I) “or a salt thereof .
Process. (F) 5 _ . . B

Process (A)

=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
group ' )
R'—HN—CH,—CO—N X HN-CH;~CO—N X
(VII) (VITI)
or a salt thereof - ' or a salt thereof



N.- CONH COOR6 (XII) or a salt thereof PCT/JP01l/ 11067 N= R1=CONH*'COCH . .
(XI11) or.a salt thereof 11 1 Jul'y 2005 WO 02/. 055541 Process (QJuly2005 -
Rl - CONHM 1 or its reactive derivative .at the car boxy group,
~a salt ther ;2-11@{?:; 1 S -CONH R ONH CH2 COOR (XV) or aPs%!VFOi/h@ﬁéof
Process (H) .elimnation reaction of the carboxy-protecting group N .
R - CO\IH' P%é%) -000RR (XV) or a salt thereof H2N--CH2-000R7

€ - a
N
R—HN” “cooH =+ HpN~=CH;~CO™N X
Xy o ovrIn)
oxr 1ts reactive derlvatlve_ ‘or its reactive derivative
at the carboxy group, ‘ -at’ the amino group,
-or a salt thereof . or a salt thereof
2
R*—HN  ~CONH—CH,—~CO—N X -
_ (X)
or a salt thereof
Process (D) '
elimination reaction )
of the amino-protecting
group o
] _ _ .. R* -
| <X T
5 e VI e L S
RPTHN  CONH™CH;~CO—N X - H N~ ~CONH—CH;~CO—N
(X) - . ' (III)

or a salt thereof ~or a salt thereof

10



© o group,

PCT/ JPOL/ 11067 (XIV) or its .
WO. 02/ 055541 Process (1) (IX)

or -

or

reactive derivative.
or a salt thereof R -CONH CONH CH2 COCH (IV)
its reactive derivative
SB%PSYhereof 1 July 2005 PCT/JPOI/ 11067 (X V), PCHIPI1{18067

reactive derivative at the am no group,

COOR7 ( XVIp It thereof Process (J) N-1 elimnation reaction
rocked ) Up R5 -HN CONM GHR COOR? (XVI)

am no- pr otecting—group

at the am no group,..
or a sal't thereof1 2005
at” t he carboxy

or a'salt thereof N R5-HN CONH CH2
of the.

or a salt thereof 13

(XVI1) or a.saltther eof, WO 02/ 055541 Process (K) AxJuly 2005
PCT/ JP01/ 11067 N 4
S~
_ _ N°
R'~COOH . = . . + - HyN” “coor® —_—
(II) (T}

or 1ts reactive derlvatlve
at the carboxy group;
or a salt thereof -

P:ocess- (F)

elimination reaction

or its reactive derlvatlve
&t the amino group,
or a salt thereqf

—CONH/[COOR

(XII) -

or a salt thereof

X, - of ‘the carboxy protecting - # _
. Rl—~CoNE” “COOR® — RI—CONH” “COOH
{XII) C(XIII)

or a_salt thereof

11

or a salt théreof



Rl ---000H . + H2N111~VCCNH-CH2' 000R7 (XVlI) or its reactive. derlvatlve .
at the carboxy group, or a salt thereof or its reactive derlvaiﬁmﬁﬁooat the -

am no groug, ? a salt thereof R1-CONH CONH CH2- 000R7 (XV) ‘a salt

- thereof wh&®IHRE! R2 and X are each as defined above, R4P§HGPN5Uan each
am no-protecting group, and 5 R6 and R7 are each carboxy- protecting group,
The process eggr feparlng t he object compound are ‘-explalned in detai

in the foﬁigﬁ%ngﬂlge Process (1) The conpound (I)- .a salt~thereof can. be_
prepared by reactin e. conmpound (I1) or - its reactlve derivative at the-
car boxy group, or gl/JIh%]thereof with the conpound (II'l) or its :reactive .
derivative at the agEEQ group, or a salt thereof:. 15 Suitable reactive
derivative of_st he ound (F11) |ncludes type imno or its
taut ormeri c erfam E REH ty OiHsorrer f of med by t%ﬁbré%tt|@%§gf the canpound

(111) with a carbonyl compound such as al dehyde, ketone or the like; a
silyl derivative formed by the reaction of the conpound. (lIll) with a silyl"
20 conpound such as UKIIImls (trimethylsilyl) @atam de, N
‘trimethylsilyl- cetanl e or.the like; a derlvatlve formed by the reaction

of ‘the conp8in FFFﬁ %?3§gﬁﬁﬂﬁﬂeus tr?ﬁ:ﬁ SrFSQCB%Ve @éve1d | July

2005 WO 02/ 825 Pt 11067 Sui taa | §§&E§ ivative of-the = .
conmpound (IT)"inc udes ~an aci d. hallde Tafi 88 ﬁ?%? de and an actlvated
ester. The suitable exanple may be an acid-.-chloride; an acid :azi a

.(e.g., dialkylpl osphoric acid, phenyl phosphoric acid
dlphenylphosphorlc aci d, dlbenzylphosphorlc acid, halo
acid, etc.), dlal kylphosphorous aC|d sulfurous aC|

m xed acid anhydride with an acid such as substituted= Paifhorlc aC|d
8Ej ed phosphorlc

CONH‘CH'—COOR

(XV)
| or a salt thereof
- Process (H)

: elimination reaction : )
= of the carboayfprotectlng 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



thiosul furic acid,. alkanesul'fonic acid' (e g _', inethariesu] Tonic .

aci d, ethanesulfonic acid, etc.), sulfuric acid, alkylcarbonic 1¢:u240§,

al i phatic o8 Psys4Cc acid (e.g., pival:c acid, -pentanoic -agjd:. - g

i sopent anoi ¢ aci d, 12- ethyl butyric:acid , trichloroacetic aglbg{J?m&lgq) ;
aromatic carboxylic acid (e.g.,. benzoic acid, -etc.) ; a symetrical acid
anhydri de; an activated am de with.imdazole, 4-substituted im dazole, .

di met'hyl py: J{:@gé)blse;(ltri azole or tetrazole;. 15 an 'activated ester (e.g.,
cyanonet hyg—est-m'—,—r?‘et hoxynet hyl ester, dinmethylini nonuethyl [ (cHS3) -
2WCH] -ester, -vinyl ,ester, ~ propargyl ester, p-nitrophenyl ester, 2,
4-di ni trophenyl ester, (% trichl orophenyl ester, pentachl orophenyl

ester, nesyl phenyl est .N./,phe-nyl azophenyl ester, phenyl thioester,

p- ni trophenyl thi geste , 20 p-cresyl thioester, carbaxymethyl thioester,
pyranyl ester, R NI dyoodst er,* pi peri dyHRs¢ i C®Rui nol.yl t-hi-cesker,
etc.) ; or an-ester with.an N hydroxy conpound (e-.g., N N '

di met hyl hydr oxyl am ne, 1-hydroxy-2- (1H)-_pyridone),. N B
hydr oxysucci rii-m de,= N-(ﬂy)dr oxybenzotriazole, Nxhy¢roxyphthalinide, 25. -
1- hydr oxy-6--chl oro-| H-benzotri _azole, etc.): These reactive derivatives’
can opti onal I'9r beEseleacteve fdepiveheéve accor dirnft4 ard=leei vki de-iafattibe conpound
(11) to be us®d.tFEh&arbaeYiwPups usual |y cakrtleel amihoi gteup,conventi onal
sol vent such ¥ Hwatdt, thekrdne, di oxane, aestardalti ftberedf orof orm . 30
met hyl ene chloride, ethylene chloride, tetrahydrofuran, ethyl acetate,

N, N-di met hyl f ormami -de, pyridine or any other of ic solvents which do
not adversely affect the reaction, or the m >;|D/?'5"reit hereof. Wen the

conmpound (I1) is.used in free acid formor its Zsalt formin the

reaction, the reaction is preferably carrjse N fhe presence of a
conventional condensing agent such as N, I{JP %Hi cyctﬂﬁ(_?}r:é&gl c'%? di.i m de;

N- cycl ohexyl - N - nor phol i noet hyl - carbodii zui de; . S — , )
N- cycl ohexyl -N - (4--di et hyl am nocycl ohexyl) 15 1. July 2005 WP. .02/055341
PCT/ JPQ / 11067 carbodiini'de; N, N -diisopropyl car bdditinmide . N-ethyl-N -
( 3 dinethyl am nopropyl)carbodiin de; N, N car kosyltbitsereds . '
znet hyl i nj dazol e) ; 'pentanethyl eneket ene-N-cycl ohexyline - -

. di phenyllm&;&&cl ohexylim ne;. et hoxyacetyl ene |-al koxy-|= -
chl oroet hyl ene, -: tri al kyl p_hosghj tie;' i-sapropyl . pol yphosphat e;"  phosphorus -

o h ’

oxychl ori de; (, phosphoryl . chl or y’é’? MdgPhseastion
y (p . p\ vt . € amino-protecting o Ry ,
: T X . . group o - o R :
- R®=EN” “CONH—CH,~cooR’ . ———=  HpN" “CONH-CH,—COOR’
. (xvy) S (XVII)
5 . er a salt thereof - _ - .or a salt _the:r:edf

13



trichloride thionylchloride; oxalyl chloride tri phenyl phosphi ne;
:2--ethyl -7-hyd: roxybenzi soxazoliunsalt.;:.2- ethyl-5- (m 1JMymm5'
sulfophenybg% i soxazol i um . hydroxide |ntranDIecuIar salt; 10
(p- chl or oB¥h%Ha2tl f onyl oxy)--6-- chl oro- 1H benzot ri azol e: PC“E@HI@§TIed
Vil snei er reagent prepared by the reaction of N, N dlnethylfornanlde W th
t hi onyl chﬁfgdég% (Bnphosgene phosphorus oxychloride etc.; or the like.
The reactionmayarso be carried out in-the presence of an 15 organic or
i norgani ¢ base: such. as an al kali- metal bicarkhgnate, tri (lower)_
al kyl ami ne, pyridine, N- (lower) alkylnorphol "N _N di (I ower) .
al kyl benzyl am : ne, or the like. The reaction erature is. not critical,
- and the reaction. is usually carried out der cooling ta heating. .20
Process (2) The-conpBun@°PH)-or & salt tﬁbNeoﬁ“@ﬁh‘%b“ﬁ@%ﬁhred~by—apeactlng
the conpound (IV) or its reactive-derivative..at the carboxy group, or a
salt thereof with the ¢espound (V) or arsalt thereof. 25 This reaction can
he carried out in a simlar manner to the reacti®¥W¥in the aforenentioned _
Process (1), ahd itherebotevd hrrikgageats to bg_tgseg gt Veeecti op. condl tions
(e.g., solventat Hheachi-bex} ajFeepat ure, etc. Jf 6010 those '
of - Process (loy a 3@lkronessof A) The conmpoypd g élt thereof can
be prepared by reacting the conmpound (V) or. |ts reactlve derivative at
the carboxy group, or. a salt thereof with the conpound (V) or asalt 35
thereof. This reaction can be carried-out in a 5| | ar manner. to the >
reaction in the aforenenti oned Process (1), anoi:t refore the' reagents

to be used and. reaction conditi-ons (e.g., solv 16 1 July 2005 WO
02/ 055541 PCT/JPA | 11057 reaction tenperature can be rqferred to &
those of Process (1).. Process (B)The d%nﬁﬁ@ﬁﬁ'(Q@WﬁTC%H ®%Falt thereof ™
can. be prepared by subjectlng the conpound (VII), or a salt thereof
to-elimnation reaction of the :am no-protecting groyp. ' :
- S - R 04
_ or a salt thereof
wherein R', R® and X are each 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 compound are
-explained in detall in the follow1ng.

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

reacting the compOund‘(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 dérivaﬁive of the compound (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 o 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



Sui tabl e nethod of this elimnation reaction includes <conventional one

such as hydrol ysis, reduction-and the like. (i). For hydrol ysislulyR005 he
hydrol ySi sw&o%mbﬁrabl y, carried out in the presence of a base or.an acid .
“including Lew 2 adid. Suitable base includes an inorganic bESTRAHIAE

~organic base. such as _ an alkali nmetal (e. g. ; sodium potassium etc.)

, an al kal i ne eayitthpmBt Bbactf fye HerMBFISSH M + ﬁ@lf.f% un%f I)I) 1£quc%e€ a.

hydroxi de or.carb nate or hydr dgencar bonate there trial kyI am ne
trimet hyl & &L PRESR iR meidpahydrige cand we activated ester.  The -

1, 5-di az amm&mb4e;3a1ﬁﬁlr@ﬁta§r BRE and bcaaecﬂﬂd&%esll bhabkesaglbdqd “Cal Ygaqan

or ganl Cc a acetic acid propioni c acid

formc acid,
trichlor oaéc‘%tcf @Dggﬁj%ldezdﬂt ﬁnué‘FégcéFF}é"a%l(ﬁL@Stéﬂ:é‘t?d Eh@sﬁlhori}qq(ﬁcgdm c
aﬁ: d, (S g.{e- glyddmmidfpl’@mdhchﬁdﬁ.dbrlﬂﬁé@l%b@phéﬁhf:uéb%dac' d, h)édr ogﬁn
chl ori de, r ewi s acid such as
trihal oacec'%.'?ﬁ(i:ll agﬁ?ihé)gp?qu'% P&P GRtE 1?}535 PEECE ?FFB%O?%%@I}"”@Q&IM d, -
etc.), or R%Phgslqilﬂ@ldfs ertoeﬂerdbh;:k;hvhogﬂhmha aciﬁse phESERAR aefidp
cation trappi c, rea nis
ADABGLASANY ). s13dh8shPrallie N Thoy), ARASANRRA° ) .

usual ly carr.ied out w thoUt react
convent i ofgi9so WS@@WL&S awatierettal)oomllf(lalg acidet abinplcarebhaool

i sopr @yl =3adal spimia,tlet @aibok?liéhé(@'i@fwan i@éﬂ) ?Jff&l;ga&gaﬂsww ene

chloride, _ethyl ene dichlorid chl orof orm
N, N- di net Ryt (:eJ(%Cfﬁe&’&aBPlSn?cbfihe? %‘F@Qﬁ“ﬂcﬁéwéﬁ%‘ér %WMQ@@EUadversel y -

aff;act Ithetc@glleiacetcm),, ?roaaﬁfaéat Uéﬁj&i’ﬁ%’l@fa{:lah¢eg@apzb&%éﬂI%llﬁt Ué@c')s not .

critica ua Lri ou nder, .cqol 1.ng

war i ng. 2 ﬁt’;&rg 1ed E gﬁ?%‘é%@c‘? ?C%&Y‘ﬂ? ﬁ“’%&%@ﬁ??%l

manner, né%@tgﬁemdazwbdu Gﬂnmtl'e_ﬂi@ycazalg,t i mtmm i tetfazole;.

\/\002153555141&1@{%5@2@9@ PEI/ JPO ;;lah__ g}p% red

t 0. be-, usedi n chem_cal r%ﬁugl% ]ére%%égﬁ% meﬁfd%@&%ﬁ%oﬁ%eer

hydrogen Stietuainmineretay al (FHa ﬁ%ﬂlﬁétesomwlbmsﬁwdrpdepasm um

cyanobor oby d@—m&f@phenpl @siﬁ‘e%'b@aLHQﬂlﬁ’foﬁmé}Ehal éﬁ% dj -tin, zinc,

Ic[](r)gm 3';nc %lcl{ gpﬁe nﬁ egtgx('),rm gggta&lo%ophegyﬂogsggr? mgggflghenyl ester,
phenylazophenyl ester, phenyl thioester, p-nitrophenyl thloester,

20 p-cresyl thiocester, carboxymethyl thioester, pyranyl ester,

pyridyl ester, piperidyl ester, B—qulnolyl thloester, etc. ), 63:
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—-6—chloro~lH—benzotriazole,- ete.) . These reactive
derivatives can optionally be selected ‘from them ‘accerding 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. _
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) -
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etc.)'and an organic acid. or inorganic acid (e..g.-,. formc acid,,
acetic acid, propi oni c- aci d,. trifluoroacetic acid, p tol uenesulJuly2005cC
aci d, hydrochl oric acid, hydrobrom c acid, etc.). Suitable catalysts to

" be used i WOARBR ¢ reduction are 10 conventional ones SUBATABOIAI1A6T num

catalysts (e.g., platinumplate, spongy platinum platinum bl ack,

o by of L CREBOARE de PRGN U b by RL AR TS, nebfnyy Jealdaaiun
pal | adi umib‘ﬁeg Wom&ﬂpaﬁbwm@sd@ebw-mﬁb@nﬂcmwmm pal | adi um , ,
15 pal | admaﬁhynumatme%ul beheamo B3] Al MR IDR LI ERT DARRLE, - eLC. )

ni ckel” cat alysts* , reduced njckel, nickel 0xide,. "Raney. n| ckel ,

etc.), ef&\é%laﬁ%ft% Negvglohexghimine ic SHAOKYaRghEYeneobhralkoxtd-) | iron
cat al ysst Sclébogoethyme@rb.éﬂ? vl FREYOH ), 1sok.=ﬂrbf@m pé%h@é};ﬁ}a)be ;and. the
i ke. 20 The reduct i on usg n’kﬁ/ carri equE’; venti onal  sol vent
such as BEeTPE ch.r ogie Jor ﬁ’EIlde)r RIS cohol ,

etc.), tetrmmmw,arthlodybxemhoriddﬂmlyl <chllbreddy| ene chi orl de, -

et hyl ene hIo of for

N—d?/rret hyFﬂchHSéﬁ%lpgxds@m% én{‘/ or nj? ”Fg’%@g@%ﬂgﬁﬁvﬁ% l%aéﬁ’dg"not
adver sel ye&ltylct— (mimilifopbenyh) i swra zo Limin hydeoxt Her buf rarolicuilamalkshy ;i n
case jphat3 1, Et?—&ﬁ%ﬂ@%%h@gﬁﬂf@ﬂ%%})@dl‘é‘;hl&%%leLﬂe SIS ERlo1eedyel] on are

in.a liquid state, - can a use sol ve e’reaction =
terrper at Uraelbrd t"rﬁ@%@ﬁc?ﬁ@gﬁﬂ% RIsPanat byakheansackion et dri's usual |y

carried oiftmatdarrdEahiing ﬁr:QtH\@fHﬁ!d?ﬁfl Rhaeesael Cﬁh&é@eﬂ@”%}%ﬂhﬁﬁsor
salt thereof .can be pr%Ear ed b re ctl ng the conpound ( or iIts
react i ve G £tFne %5 ° -group, or a salt thereof “with the'

compound (VI 1. I)Th:uf ne:a:tmnemylaz:e;@iefe mmmbuthenamommme ot ansal £

ther ggf . Jf carrle Qut |n nner.to

reactil on’ ;Eg;lafs% ce% ore%% %érigbc?sﬁr SCESs afl)?‘rl Ea% acf ngojtcﬁigbfgalhe’ V\D '
02/ 055541trﬂ(meyr)a@&51amw mﬂldM@G?NréégwarsalbyhmmﬂEdlaBd ‘NeMetion
condi ti onRs (19udr) aiﬁ;dﬁ&ﬁzyléiﬁ@@ | Qn- LeEpgrgLure, etc.) can be referred to ..

those of Process (I (D) The corrpound (III) or.a salt_ thereof
can be- preparediﬁyreactlon temperature is not critical, and.the reactlon

_ ~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 cah be Carried- out in a similar manner to the

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

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

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

L.

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;
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subj ecting the conpound (X) .or a salt thereof to-elimnation reaction of

the am no--protecting group. This reaction can be carried.out ih/&Q%i|ar -

~manner to. wW®oe/easii on in the aforenmentioned Process (B), an %Tﬁ?f@lpﬁe t he
10 reagents to be used and-reaction-conditions (e.g., solvent HE on

tenperature, etc.) can be referred to those of Process (B). Process (E)

The conpourebqtion) temparatate, tdiar.gokanabe bee psepad ath BhosdSot eRdddag;

t he- conpoupd (I1) or its reactive derivative at the carboxy group, ora

sal t- ther W th the- corrpound (XI). or its. reactive derivative at

t he.'am n- HXAGess. dB).a ‘sal t t hereof :~. Thi s reaction can be carri ed out .in a

simlar manner tg, ti n e ed. Process

therefare the 20 r‘ateg%eﬁ?gﬁg (Qﬁf-)i) otlh%dgégg rggg%‘%ﬁg)%ng b& Prond %‘k@’

sol veng r%@FSﬁnEegﬁ%r%@W@mcbt(é’I)ﬂ c@ﬁ &)esaﬂeﬂf é?rhee@qf:‘otbhes:emofat&mcess
(1) Proceszadfion. of. theTgiﬁ 1&; a salt thereof can be
prepared by 25 su@gﬁit the corrpound ( [1) or a salt thereof to
elinmination rel8ti SrEReod R dhy-s. plorbpetirn xpastgon. imaledesact i on
can be- carohgdnbibnab @eisidiaasThaes] i $,Needi@6bhohnd Nekd'e 1 ke, -

af orenentigne r and therefore the - reagents to be used and
reacti on C(O%d??f 1(r?132c(§](s(§13@stE)l’\/ent ' . reaction tenperature, etc.). can be

refert@d to thog’beohy'ﬁlr@b:es:& J(SBPrefErabbisscéﬂleE@tﬁ:o&ﬁound #refenee afsalt .
t her eof cgnbggepcg,ep&g e 4 cﬁ%&&hg%ﬁ% c;‘3 und (XI'Ll) or its reactive :
or

derivative at the car rou " thereof with the. compound
(XIV) or its. r%‘&é??—b%e d@ﬁ@/dtﬂﬂl@daﬁ @helmg‘m‘ugx dnaqse endaams aldganlier eof .

Thi s reacbase Sadh hes cay %11%19.% M aSign, | aky C ' on, in
t he afor engg | oned. Pr C%@% & gnd t erg?f'o%e t 1:9#1}]& 288?
WO, 02/ 055%l 7 réﬁg‘én't smac‘-’éleﬁém\nséélﬁh‘dmr et |)onthcond| tions

(e.g.1 sbym;de rea chirbont e aer dhyHdgetarbbnsas PRer&f€rred to those of
Pr ocess ﬁ%ial@l%gﬁ%% ((|é|) g., trimethylamine, triethylamine, etc. ¥ '
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, hydrotjen
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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The conpound. (.1V) or: a. salt thereof can be prepared by subjecting t he

conmpound (XV)-or a salt thereof to elimnation reaction of tha.mwzmm
carboxy p&&h t|n group. ,This reactions can be carried out in a'sinmilar

manner to th#%P¥iction in the aforenentioned Process (B) A PRI OFDr e

the. 10 reagents to be used and reaction conditions (e.'g., solvent,

reaction tenper t r
Process (I ... T gﬁﬁ%ﬁgé%ﬁﬁ ?ﬁ@,€8a§§%€§gqu%ﬁg%%@?ﬁcana@%&%féﬁg%%gﬁpgy 15
reacting &#hHe Rudpelasd (@-X): bydiagen daxtiidee’ hydepiemtswifiate, t Hethamnoxy -

group, . O3 uRi1S@h th)}(ﬂ%ﬁ@c’f st tﬁlf:okgﬁiﬂi@éndsod%ere Ogﬁ{oﬁléfbh £AG, Ve

derlvatlve “at . the am nho group gacti on can - .
be carrie@touts i9F & SCRPLBR Hemmh a eatisd (eesict i B Rt afrone et bned

' Procéss céﬂ)metamld kenpb@i@ (820 AR/EAANS ch?io?fdélsec.‘iux%ﬁﬁlﬁ@%%%tgﬂ

condi ti ons; 'sol vent acti,on tenperature, etc,) can be re?erred
S hose gie ol Gindian BRsaers i OF s eBNEORRU (beAd ). Horile Said,
tEereo; carethie: prespgr pdolbyonfé .scij,ita%c eﬁiﬁlﬁgubh@acéﬁi@%m L) OrTﬁ sal t

t hereof t JA.0 n. Lea ti.on, of .t.he.am no-.pro n i-s _
reactlon'gan :%Qk#%e é;r?¥9§99HH95F ChBfRer ?%ﬁ%%ﬂ“gpgé@Fggn PhCthe -
af or enent i oned thﬁés (:B\;alyamj tdereefirmegd tilme catahgeidt Sredncktedltsed'eand

reactpon Sfiddidns ' 6ﬁegé§g§€§%epg%tlﬁgmr?%?54#%&& Q%gt 8%5%3&% ) can ben

referred to those of Proc Oor a salt

t hereof &Aiise ﬁ@@ﬁﬁfeﬂlﬁgunﬁba@ﬂ@ﬁgnﬂﬁebéeﬁﬁ0u@QRKQHQBloplﬁtsnneact|ve
derlvatl\gﬂaailn&ﬁeoﬁédéﬂrﬂ%&rﬂﬁnow&reoreecswt LI 80k Wathat, %sc‘?@f’ﬁ“”d

(XVI1) or_its gtlye- derivative at t he an1no group, or sal ereof”

Thi s reaé%%ﬁﬁm%ﬁﬁ' 89ty Red-1edd um, b éa§Fn1Pé%lﬂﬁﬂﬁeﬁmﬂéeth@alﬂéééﬂmoﬁp|n
the af or ezedbnoned] Padbes hydkbxidedohheaghonp &bl cAAaM0p020085641 1 July

i AR T e AR A it R R és%%éss
Sui t abl e ndatked GﬂtahESEséwalgng cedpoeddsiakel | heigkele axtides Raney
" nickel, etc.}, cobalt catalysts (e.g., reduced cobalt Raney
~cobalt, etc.), iron catalysts (e.q., 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.,.methenel,-ethanbl,r
lisoprOpylralcohol,.etc.), tetrahydrgfurenp.dioxane; toluene;-
- methylene chloride, ethylene“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. _ . : o ' o ) ' e
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. _ L : SR
30 . The reaction temperature of this réduction 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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derivatives in Processes (1) and (2) and Processes (A) to (K) can be
referred to the ones as exenplified for the conpound (1) The cotpowaods

obt ai ned b ve process can be isolated and, purifie
- conventi onﬁé‘%’ﬁﬁé‘g such as 'pul verization 10 recrystal i zaﬁ?ﬁ#ﬂlgoqﬁﬂrm

chr omat ogr aphy, repreci pltatlon or ‘the like It is to be noted t hat the
conpound (}agditkd & %Teh%ed%ﬁ@%&é%"tl%)/cbﬁeiﬂﬁ&anﬁe Y.,

steTe0|soner% ., such "as optical isoner_(s)and: geonetrlca |soner(s) due :
to asymet¥fec Ibdr?“‘?@’-’&?éﬁ?s)e%d getbbe Boferesd tndhase @f Expdesissoners

and. m xtures) f hereof are. included within the scope of this "invention. The-
obj ect conpounds (J) and pharmaceutically acceptable ..salts t her eof

i ncl ude sgegaﬁg§i%gﬁg., encl osure conpounds (e.g., hydrate, etc.)]. 0. - .
The objbect conpoTime scofppuaiad { phay rtaﬁeutsiaaal thedeceptablie preabhsed hey eof .

?‘@esiciog‘%gﬁéﬁg@in@lﬁg' ggoéﬁ%ﬂ% n- hf‘énﬁg oducEIr |!on f ni tI’J c oxi de

accept abl ereattion lodr &be amzn&ngnatﬁeﬁlng gosy@ssa hitric OXIde 25 synthase
(NOS) - 1 nhi bi torymged iUkt i8h Bl re_rﬁ e Bﬂﬁa@@m%eéagh aﬁém\{é}yt% the,

Accordingly, the object conp Iy acce
sal t's t her&Rfctdiod dgethe 2Epronanidered Wd eEsl ﬁbﬁrefﬂrwcoheedn at ed

di seages lﬁéatuém koi BY asel afd aesct 30n | Behadinghd ey at g Wwdiseases- such
as adult respi,rat Orépﬁ' stress 53-)/ groms ARDS) and asthrra cardl ovascul ar
di seases POYEYS &S $ R ’Fﬁ%f‘c‘a‘ﬁdhtp these 9t {BHOCEES

hypot ensi ofB) and at her oscl er osi s; endocrlne di seases such as di abetes

(e.qg., i d ndent dlabetes mellitus, etc.), conplications of 35
di abet es%%e g di abetic nephropat hy, di abetic retinopathy, diabetic

neur-opathy, et c.Dheagdmgound [%HAl odi geasds thexdrfsay brepuepammsphitivti s and
renal jhai |l y:; S i e S

|nflannatorfﬁggag Eg?;g%@%ﬁ%%ﬁdmgb2?%5g§§§rl JUV% gggg%égkg%§%%f¥%1067
(e.g., ul COTRORYeITeWPi t9%,a @dsntherepf twith éilh@ rompaned et} lc oxdil§sases

such as pamekeavet dsiivdepal l&dtﬁéa&ﬁﬁ&&lﬁfh@ﬁ Repat bht s ridukdd ver
cirrhosis; -diseases of bone or int such as, synovitis arthritis

osteoarthrltls ebPBT %RQ;C%QJ 6i FATAESHi Yehsks & gdfllar manner to the

reactlon in the aforementloned Process {1), and therefore 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 aﬁd.réaction 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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as rheumatoid arthritis, systemc |lupus erythematosus and nultiple
sclerosis; dermal diseases such as dermatitis and eczemm; cancerjufpobs as
solid tunors and netastasis; rejection by organ trara.splantation; 'shock

(e.qg., . sOAVH5EHAcKk, etc.) : and sepsis-induced systenic AGHIPANIHGDT y

response syndrone. 10: The object conpounds (1) and ‘pharnaceutically

accept abl e .o saltiSs tgber%otu %rdeaﬁdsgeggﬁ?(l# E%O@éﬁﬁg\é%nké%oﬁgd‘/g&r %r eat r_rént

of medi at @d. nervous drseases The
di seases  sEedcHipICNSIicratiees , eter ebray becukederdeseaseshode of Proeesebral |
i nfarction (1gerebralischem a, cerebral henorrhage, 15.,: etc.), ; mgraine;

Al zhei ner' 5di sease’ ; peripheral nervous system di se_ases‘ such as..
neuuritis, Ze§e8s (&g | postherpetic neuralgia, - refl ex synpat heti c.

dystr oy ( RSD) TIQ@ltiﬁdgghﬁ)d Ot@%fszEth@éupr’c ?% b8 Brep: g}%le{ %g,at hic

pai n, etc. % a||Qdan hyper al gesi a, neuro oglca
neur opr ot e BISCT PG KRS GRTECHRd o B80): 0x2e sR4L Bheseebpke cejlié’tléaéllon

scl erosi s Astitiiionnald Yhet barpbxwr&@mgﬁ@dgréhb and ‘pharmaceutical ly
accept abl e saltsl,thereof are useful for treatnent of sexual -dysfuncti.on

such as mal e sexUnt® QFAMOR GA%i R CRATIEe P iPe @ §YBHLARIIBRETahEe hRal e
sexual .. dysfagidonorni iheudfogensgazmed 2oodysEUlB] j Oshd etrairedotre Et'lét or al

di st urglpan t her. .t bj ect n and pharmaceytic
accept Iaggl gfesgaq&%%t Egrleagf Bg?g %Jlg(gf uﬁ%%gﬂpgél\}&ﬁh‘%ﬂsa o rEs nt of
NO- nedi at: e‘@ﬂ?ﬁﬁ?ﬁalﬁﬁ#@eﬁa‘é’e&eﬁtq “ficicadi hg redefvedtivedidisecaseBroveds as
conjunctivig)i.s (e.g., allergic 30 conjunctivitis, vernal conjunctivitis,
ker at oconjuncti viti s si cca, viral conjunctivitis, !bacterial

conj unct i SSefd)): uveal diseases such as uveitis (e.g., Behcet

di sease, Har adamleseaﬁ@ounaym)he;tﬂ & %Emth%&é@fS%ﬁ%@%ﬁlegargaaQ gtic i
iri eral di sease uch as sclerotis; _ corneal i seases such

iritigg ete ).
as 35 corrrtlreéal%: ne%v{é]%%u?%}lﬁ’%cf (ﬁtlxﬁef’at 115 steach s dedamtiveorhddte
opaci'ty, cewhesy -gysupophy,a kerlat chepast andk i ethieo pedudopnide (xkey. air titss

retinal . yibEepys cﬁiéff@éf‘t‘?ﬁr ‘é@tﬁ@ %ﬁpet%lé/eggggataﬁye EFIEU artery

occlu5|on retinal veln occ usion,
PCTI JP01/ 11067 &BA6r BFachbiousTaThéS crsriedpathyin camnalldremnnéagt@ the

chori or et irahtiBon MBE W éﬁ&%&@h@&bﬂ@d (}.ercgcessagg ) e'a@fde@hgﬁgf%;aé the

dege ation, etc. retinal detachnment
9 % ea(;;ents %o be -used and reaction condltlons (e g., solvent,

reaction temperature, etc. .).can be referred to those ofrProcesS
(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,
30  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
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degeneration, macul ar neovascul ari zati on, macul-ar hole, 5 proliferative
vitreoretinopathy, vitreous henorrhage., and vitreous opacity;1Juereos
di seases sgﬁp ataract (e.g., senile cataract “traunatic cataract,
~diabetic c ?225? atopic cataract, etc.). gl aucona. sucﬁcyél’%/ﬂil?ﬁéry
open-angl e gl aucoma, primary angle- cl osure gl aucoma, normal tension

gl aucoma_ancadeoSe bl usdd AAYEOIRAACULA: £ PSSl Oliyay i on

di sorders' such- as anblyopia, color vision ni g ‘i ndness;
ref[actlver%§?%¥§1§ﬁ@ﬁeﬁ§t%%%ngﬂ%&Dsﬁ?mmyﬁerééﬁﬁiednﬁ@pthoaﬁd0§ﬂ§§§¥§§La :
and | acringl) . apparatus di seases-such as dry eye syndrones, |acrimal duct
obstruction @ and. dacryocystitis. 15 In order to illustrate the usef ul ness. of
t he obj ect "conpound (1),.the -pharnacol ogical.test result of the. conpound

(1). Bs shomm |$ﬂiﬁhblb0bhbﬂ$rmﬁ 2 BsirtCa @@ﬁpbuﬂaﬁﬂ@ﬂdnﬂhéﬁi reactlve
5- Chl or o- 3-thiazol:--

--1-pi peri de nﬁa] l%)eﬁyfn ?ﬁ%‘?os)eg{ %19( ?ng{pyé o??ctlrg TRy FySEt hﬁ‘)] tol {K Cz'm

benzof ur arke afmriyedahd deheComesurd éh}ampl.‘(ﬂféd - th(e4e6¥¢l>cﬁlﬁmj)hﬁnyl ) =N
1S) -2- --2- di th I

§a| L. no) 0)4('?- 1- ']%{@py?"‘fagaﬁl WEE‘%% l—’TehyF) {%@é;?ﬂ&% reé’:”'SgUﬁ%%Efe | nQIOl] ’

5- Chl or 0- PG PQJIrS)flEdeY [2 @nvenfiionpl (gethwsd - 28- Ppyvemidat iony] o

-1- eri di | 25 h
o st ek o o e S L

- 2- 0X0- 2- =0X0-2- [4- (2- pyridyloxy) -1-piperidinyl] -ethyl) antno) -1-
(2--pyri dyI net hylt) iet bylhe ndl-denratuena- é’oxﬁﬁdma(m) deq Compaumntk(e) :
(2" prenoso PLaABIERN bl Ble Fofibels (R Bher (o) mmsimpe) othgr], -
35 acryl aFsgaetdapormtl dabmstrOhhbriosdhdr (4)S)duR- bxoayrekrdxo-carbdh2, 2, 2- -
et hy t“’i°%§%?’é¥?”§%d2“e%?%592ﬁ¥ B A T b st el REREYY '%
PCT/ JP01/ ¥Repsecerpoinsdudgs veE)in 3the @C@meopéphbmmnvantm[n (19)- -2-{
[2- (4- isopropexg- bbjlé@ﬁrdoﬂl'p@:ﬁhéisZtPYO&i@ﬂﬂa@sﬁa@@ﬁtlga aﬂcce&a%abl L
pyri dyl met h h acr m de , Test I nhi Bi tory: act|V|ty on
t he produg?gg% §$ $#%§ %9c¥uge solvates [e.g., enclosure compounds (e.qg.,
A hydrate,  etc.)]. : : S
. 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 respiratdry disﬁress
syndrome (ARDS) and asthma; cardiovascular diseases such as’
cardiovascular ischemia, myocarditis, heart failure, hypotension
and atherosclerosis; endocrine diseases such as diabetes (e.g.,

“insulin-dependent diabetes mellitus, etc.), compliéations 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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oxi de - The nuri ne. macrophage cell line RAWG4. 7 -(Anerican Type Culture
Col  ection, No. TIB71) was used in this study RAW264. 7 - cel | s-1vbihye200% own

on F75 pI déu%c{?.cﬂ\}Eure flasks at 37C, 5% in 10 . -Dul beccor'__s__rmdi_fied-
- Eagl ets ne 24) supplemented with L- .... glutam ne PQIEH0#i1067 n,
strept.onmycin and 100 heat-inactivated fetal bovine serum They were renoved
fromcultq@eflaﬁjgé byt I | were', centrifu .and

g e Iioqgﬁthg cﬁféﬁfﬁ.cgiEk 6th i P?P%ﬁ%%%ﬁ

resuspended in ut phenbl Werd
icrotiter %P&Fé%s l%u@l(ﬁéﬁ @sncrepeitief Iblemmhraldmmesosadlnea£ reitiZis

our T“meﬁ"e‘ﬁa‘mﬁ&’%ed@ggggeg”‘gft*%* o 58P 8P B ST de

hour. -The frter the cells were activat | PO
(LPS) éll 7&5 }tla?rd %‘ieé?afréhaﬁtysuqxﬁt@qpoq@mf/ Iﬂuymftmmull@ Bisclamers subh
equal - dol aperbéutEtess arxe:aﬁ@rnﬁsﬁl st&Qléu_M @gtﬂ)s{u
N- napht hy. Jn&ip%%gned m ne dlrﬁg% ro (i}prl de/ 2."5% H3 was adcfméi and the '
cel |'s ‘were 1 AGUDat ed- 4156 E‘ﬁ%ﬁ RfFSESs f%%"—”hlﬁsmjﬁml@%ltlsl‘@@dabsorbance .
was read eCZEiD; roAnaest rchibsr oEl bl etm@ﬁﬂﬁraﬁﬁelﬁgstag@ %

0-N) I nh| | t ion

(I\Ioa/oNO()a?iOO ?561?9[\%% de J)%%(%%?é? 0%%'(@5 1@%‘%‘?’) %(f&) %’{05@ lggg%dtcz) iPPBEect i ve

ef fect of SePRLTuRsMARE EVFtenhdiiretl aniatdrib @@ sponse asyedfdtieac al'lograft 30
Met had: - 24 WO. 0@{@ 5 P i ment-s re

per f or ned rral e- Lemsanﬁéxuﬁg%s(lﬁe%% %%ﬂ]f’%%;‘aﬁl gﬂ %ﬁéﬁ\%’l

anest het i S5t are pher okadilt doy mervghkgml apljor amdatmert wefit -

al | ogeneIND—n(echWt%ddﬁléQﬁoﬁQ MNeedRE RinALliRet Sgﬂ%?#in fnoe&gon'gﬁ‘s‘yar g Oup

gﬁngnsgl)?r{o&l%teeﬁsﬁrsuﬁ oﬁﬁn&géarésg’roupédgeégeg%%%@@am\m@ﬁaﬁag (evg.,
cerebral. 1nfarctlon, cerebral ischemia, cerebral hemorrhage, '
15 ete.), . migraine; Alzheimer?! s dlsease, peripheral nervous system'
dlseages ‘such as.neur;tls,rpaln {e.g., postherpetic neuralgia, -
- reflex sympatheticydystrOphy:(RSDJ,-causalgia,'deafferentation
-painrsyndromefrneuropathic pain;‘etc ), allodynia, hypéralgé51a,
'neurologlcal disorders and neuroprotectlon, Parklnson S dlsease,
.20 and amyotrophic lateral -sclerosis. . .. A
Additionally; the object compéunds (I) and pharmaceutically
acceptable salts thereof are useful for treatment of sexual
" dysfunction such as male sexual dysfunctien including efectile
. 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, 1nclud1ng
- conjunctive dlseases such as conjunctivitis (e.q., allergic

30 conjunctivitis, vernal conjunct1v1tls, keratoconjunctivitis sicca,
viral conjunctivitis, ‘bacterial conjunctivitis, etc.); uveal
diseases such as uveitis (e.qg., Behcet disease, Harada disease,
Asympathetlc ophthalmia, - sarcoidosis, diabetic iritis, etec.);
scleral diseases such as 'scleritis; corneal diseases such as

35 corneal neovascularlzatlon,-keratltls, 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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prepared in a manner sim I ar to that di scl osed in EP 0184162, was 0. 32

i ng/ kg. Conbi ned-drug dose was : FK50'6 ' (0.32° nmg/ kg) - + thlejulycznmpound

(1) (10 rrg(‘é?%z The grafted hearts were nonitored by 10 dai | y pal pation

- where conpl lq:’é *ction was defined as the cessation of pREHapNAa1067

contractile :activity. Each drug was suspended in a solution of 0.5%

nmet hyl cel | i astri.c |nc bation in a vol une

of 5- m/kgHggﬁﬁ%ld?%gﬁgnbﬂbflg£§%f%\étg§’ 1% ]%“FE 8hCof the conpound -

(1) and FKS@B%H’%W@&NWC@&@ clagegerabign afet-gsuragrevalelaﬁm wHmRNer

exper | Ment abgé@itlisn) NEEA} © FAnANGRGLINLLY. AT SELELG e o
| -

i nnunosuppr essant I.n rejectl on (0] transpl a on can and

syner gi st i Ca9F3PIAdPBasBICYIRT NRPVEGHUARSE 22T i) c omeudad- hel, i n o
conbi ndit i oproliezathas. vﬁtrééféiﬂgloga’tﬂ?' b#ii%ébli%cﬂ]eﬂo‘i:%hgg e LA R}ﬁ(}gg{;' ono

of nrtrrchrd Fr apeutic adm nistratiaon conpoun _
the presen Peatd %ed@a@le §§M%32@’¢mof are -

used in th‘éraimrratmf Catmntdlmtlﬁh@ﬁﬂ@f&iﬂ| Gopill epRAaRhEON dik gdm xture
with a con a h ceutrcall table carrier such as-an ‘
or gani ¢ orélﬁ%dr %n%c&%?ﬁ or e QF] 8‘%’5’(%]? i HRUCRAPe hPF AMALY taslef or oral ,

par ent er al Ckasurex gbraedmad mianrstlr &ehshon memmauhec%smmar ation may -

be 30 1gomoundedal Noay Ok | M&’f&ﬁi% g{&pu&%ﬂc Suoﬁ’“{ﬁ# abl %%B% dr agee,

supposi tory or oi ntment’,  or 1orm suc ron -
or enul si cP¥&r Vﬂﬁ}%tﬁﬁﬁ?@ @ndj ﬁf'—ébtrlalrﬂ-ndnﬁSrsaveraﬁuac*dlvg ernorxgesuchm eye

drop, etc.ad fastegaetist herperepyile hpshided grggs ?@gveﬂgj AR, ?{n‘g?

auxi | iary substance such as stabilizl ng agent %e or —enu yi ng
agent, buffer SEU%n?}ﬁﬁaﬁ@rS é&ﬁﬁnﬁﬁydﬁ%étve SyBrrPYes, Jm@rsérale
|ngredrenuﬂmﬁguatlmdqudbaaadybaystfrfxil n a unit dose of 0.001 ng/kg to
500 ngikg, preferably 0,01-ng/kg to 25 1.July 2005. WD 02/ 055541 o
PCT/ JPO /11067 10 ny/ kg, 1to 4. times a day. However, the abovedosage nay

be increased ofnderdended iddostdahg the amfuﬂnéysv\eifghhe 'cﬁ:r[dact conditions . -

of the paldogpbufd i t C resent inyent.ion,
a phar naceg?iﬁélm Eg ;:?Et li&hgg%%ir%ﬁ?g E%égGPgs‘élﬁf he" conpSang Eﬂ%{gﬁ) a. -
oliowing _ T N

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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phariaceutical ly. acceptabl e salt thereof. is provided. A .pharmaceutical
conposi tion conprising FK50.6 and the conpound (1) .or a phar nadeddoeal |y
accept abl e"‘;@@oihereof is useful as an im unosuppressant For_exanpl e, - |
" the phariateuti Bat ‘conposition of 10 the present: inventionPCITREEIES7 a5 4 = -
medi canent for the prevention or treatnent. of rej ectl on by organ

transpl ant ebiugBundhed ¢ P%E)ng@uaglg,ﬁgﬂe%ﬁgeﬁ_ﬁ ceu{lféca@ln ‘Wi th FK506,

a ratio. by weight of conmpound accept abl e
salt theredf OPFORNE(E: |%1Heﬁl€1héﬂh?%'em§?e’cmfl—]mno} Zﬂ)ii@ﬂeﬂﬁ- preferably

in the ranggrpayﬂlﬁém)m)(ytjayﬂh@rﬂm(; ed enbodi nents of- the conpound of
the present  invention represented by the general forrrul a. (l) are as

follows: (1) The. conpound, of the fornula - (1) , wherein R2, is a group-

of theb foTestal: -AsSRE Woer £hRikBroty dauei gl kil th@aéx%ddc%ﬁ!%h) ofl #yt 180
optional Yo %Hg)étl tuted- heterocycl.i c gr oup or optionally ‘substi.tut edr
aryl ; and:’ is -0-, =S or -S2-, a pharmaceutically acceptable

sal t: t her eof-. (thé'hmmq)mmdophaﬁé)cemhtmzﬁmmabwvvf (heFiRiah THBel S

| ower al kyl, ST clii & rou all.

substituted %%/Lﬁgéngg&g%%%éu%strﬁ ¥")3 selF 1-Elrgr"sor‘ﬁnC e %4 7
consi st i ngcols:oigare airbyh, oh OFRS pﬁllalebiy; chatngenfbdk‘kshfﬂto 3tPowesd) il kyl ; or

aryl apti an@idetdits ok €8 bita rlae’§&1e@.{lﬁ u]ugﬁf'é Vb a§! ‘gfh@dﬂfom
the group consisting of:lower a | ower "a aoen an
hal o(! ovier§ ﬁfﬁ?ﬁl rP&%ﬁa%Ja%elﬁﬁr@moywcee aed e&e@tsanacthea‘em (3)

The conpoufestaif- bb%hneesétm.ed m@yv\eer@h@énwéd?%foa LQYBhre 3 ¥lKs b

hal o( | ovverr) EeLt eroc i sel d fromthe group,- congl sti ng .

of pyridyl; py a21 oﬂﬂg %%F&% Fhypged i FesweRenged Ly MEM -'
het er ocycIWJdil@mtuphESObptecbnarrhnyﬁeselbgs]ta’cieﬁ dth 19&5-0631 Qﬁlémjtﬁt%ibﬁuhi:ésem" '
(s) segkect@gysf I S r_alk l.ower al. o

hal oggir’l an(gﬁbh {;Qf‘j(_i[-. dkﬁ%g “%lﬁ) 8 'J(a)lr?ﬂwﬁeny Spt egﬁaﬂ’%r s S-ut bgfa%he

or nore Wﬁﬁu@ﬁ??s?‘i@ e@tde(thﬁr orlihevereuradorsbstiedgfoofl Ilanar. al kyl ,

26 V0 02/ @5aedcicdutiic 2000 s REFLIROLIFIO0! oiPcpbiayy, hal ogen and .

hal o( | owe- r%}PaI kyl, 'or a pharnmaceuti cal accept abl'e 5alt t her eof . (4) “The
corrpound diPeRelysraeharids . (LRMer & Hglkﬂl)s arpl interferon-y (INF y) {3

- u/ml) for 18-24 hours. An equal volume of Griess reagent (1%
.20 ' sulfanilamide/0.1% N-naphthylethylenediamine dihydrochloride/2.5%
: HsPOs) 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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or a pharmaceutically accept able salt thereof. (5) :The compound of. (4).
ment i on: ed<<. above wherein' R2 is substituted hydxoxy,* or a 1 July 2005 .~
phar maceuti cal Ia% acceptabl e salt thereof. (6) . The conpound .:of (5,)

- mentioned- Setlerein, R? is a' group of the fornula: -®CRAPOLENET N R3
is' lower alkyl, halo (Iomer) al kyl, 10 optlonally substituted heterocyclic

group or. optiona | Lyt ed_ar rmaceutical | accept abl e
salt thereof. %ﬁ?ﬁﬂg %fﬁdPSF%?b%eﬁi e ] n?r@ﬂ' X & R3 i's
| ower al kyWelghaIlg %T%v%}g dal KBdts pganed)ahespye’anmlwlﬂhhlsaa@iml or phenyl,
each of sa Y, t oI vl an hen; opti-qnal .15
benPyphala PYIR7 gyky 101800 W AURSRYL Lo opLORALY, ;]

substituted by one. or nore rfts sele
consi st i ng98POF ol rAGY ISACipienbdretet Rpi.C I¢alrdgec| ’amhépliazlxﬁatﬁ.bﬁwer) or

a. phardraceupies dhby Qge_,ﬁFggl | ( 7).
ment i oned ab%ve (ﬁ\ht}ﬂel n- ﬁé%m%lr‘; rat%ﬁqfnto g%'m-ﬁ% C%%!{g Ig'g & pyridyl,
pyrazi nyl , SPRPLRS ﬁr‘%ﬂ BRERy| Sizgig- Q@'Uﬁyﬁ@%%’llof FEHO6, onal ty Vseu&bst i tut ed
by a SUbStPrep@tezseire(at a@nhé@nmﬂe:grw&heenahgéwge&fld @éﬂbléhm aoggﬂ
al koxy, habogfn a hgl (lo al kyl ,. or a pharmaceutically. accepvf |l e
salt thereof: %@( M&ﬁéﬂ fR ef%?ﬁlﬁ@?ﬁ)( %E‘Hék%) R’Rthes -
benzof ur angbmpeus t {1) ut(é@ foy/ kdl or the. gr@ftédl ﬁear@%&etm@@ﬁ@ed:@w][l nﬁ
or a | t I eof 10 conmpound "of t he
o iy {SAIDE BALERAY BREEELANES 3T FohRBEESh dd HerThBaCRUDENE |
(4-chlo. ro%'e‘h%ﬁ%m?etq%feﬁ;illpabie azontraprtaaaraaetlivmyl yEacne@mdolvm§alt
thereof . cféa ligWwango REERA e oNSe aﬂgtﬁg Org%s}['tg%ef

)

purpose of I s trati. ng t he present invent al I’
Benzyl . gest éFtlnfBﬁ%a&weaﬁeoﬁymlm rroq 5 gd/kgzof body weight

pyri dyl )prfaparjmyld]agzm no) acetate 35 To a sol ution of .

(2S) [(tert-Db oxyc bon anm rid anoi c.acid (55.0
a9), glagm ne. benlzjfy %%%/‘? g%)he( €§’g“? B‘Eé ﬁ%ﬁ%ﬁéﬁ%‘? Pp §%B¥§413a2| de
(46.7 m) Huelhnged Zliielgﬁaut’ty 2RO vHMD. 02/ 055541 PCT/ 1PO /11067 )

di met hyl f.or-mam d- ,1.S0p '
ethylatrine (75. 1gFe g%@,@eﬂ%% ize%%(‘j“% lﬂgg{l{%gémf # 3:&1 g ﬁﬁgt%ﬁip’e?&i%re
and stirr @A¥eF ShdGrey offire AsBuhesvgpnessante inage]potied dfto ice- col d.

sat ur al ed tagtieplans adi 4 di(la0PeRAE RABR) St SR8t 2001 P e BIG S XE Ur e

was expracted twice with e
éé %& dmlnlsterlng'coﬁéound {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 er inofganic 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 ointment, 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 stabiilzlng agept,
35 wetting or emu151fy1ng agent, buffer or any other commonly used
additives. ‘ , '
The effective ingredient may usually be adminietered in a
unit dose of 0.001 mg/kg to 500 mg/kg, preferébly 0.01 mg/kg to
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acetate (total, 1.3 L).. and washed successively with water (400 ml - x 2),
saturated aqueous ammoni umchloride. solution. (200 nt) , . aquenysos®di um
hydrogencarbonate solution (3.00m:, x 2),->and brine (40 .znl) . The,

~organi c-| a¥HO28841 dried over anhydrous nmagnesi um 10 sul-f:aPET&REN/11067

concentrated to give the title conpound: <(77.4 g) as pale brown crystals.

782 (br s Iy BT nge PG e 4&%1%3%“%"90@%6;@%%?%@”% ’-

: 8Hz, 1H). m@_sea;seﬁztmd degrgaseiacaryding, 38(age, Igdy vEights ahd, - 4

62 (br 1- Ebnd H Qs @,f %E@ atféﬂt 013" a@lrr@n?_’si:eﬁlﬁi”m(ja%@ . 1.43 (5 9"6 ,
Preparation 2 Ben %ﬁ%ﬁ ) - 2-am no- 3- propanoyl ] azalno _

| -
} acetate - di hydFecHIHHY déo Eb%wseltsenmep ROBF Bewz@m\lqe ygpl 2 [
(tePttlﬁJE Fomgsidriont cp n@ny amz%m{e ana5u(1@ et d(ém ggﬁ%ngyl }am4r|\1|o)
acetat e at e Wasaerovmse :
hydr ogen cﬁ?d?%%@uFﬁc3?%¥lac%ﬁ§§ Eﬁéé g??réﬁ -%%G??V@%kﬁbpﬂﬁnutes The

m xture. Nh&zmem& dlcallocmﬁ;m’sjttamﬁh rcmpresm@l BH506 ed% @the3 cbﬁpbﬁnd The

m xt ure V\laér t e ere tll’l

precipitate gﬂ“%f: Fwaégyff |(¥qu§[3%§5 ﬁé%q%beﬁg% & WF e‘_f‘ﬁt%n ( 700

m), and me@suppvaea@nto Foveekample t Ifélecpﬂn]amadeutibhl\ll\&mp(cﬂﬂﬂdm of

D 10 S Bty N s Sy YRl g (50 )

7. 41- 7. 30(RRSYSAFLOB. @E(Eremenm of3ppiectign by g8-qaad trapsplantaiion.H) |

3 99 (ad, J=18, W@Hh,tﬁbbcoﬁﬁdﬁhd(j slﬁseékgn édﬁblnaéid%4QQQ #3866, g{t
Prepar mg9 -3 (4 chlorophenyl

tion V] B
-2 propenolg/ac] 33%9@563;% P%Gyﬂ) roﬁa sPPRécdlhéetate To a :
sol ution @fcceptahlermlmmmoscrtd FH902 1 dirh thdi e&hgeosmebhm 4400 m ).

NN ot iy Lo e R et 3 e SR /a1 el Ae 20

The preferred embodiments of the: compound of the preseht '
1nvent10n represented by the general formula (I} -are as follows-
(1) The compound of the formula. (I), wherein R® is a group of 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:; "

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; thiazblyl, pyridazinyl.

, and pyrimidinyl, said heterocyclic group is optiodeily

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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| . July 2005 "' VO : 021055541 PCT/JP01/11067 room tenperature for 6 hours.

The reaction mixture was evaporated to dryness, and the resi dual Jugoos
chl ori de gll ssolved in dichloronethane (900 m). To this solution was . -
- added benzy P4 P3¥s). -2-anino--3- (2-pyridyl) pr opanoyl )" BET/ARN1/1a8t at e 5
di hydrochl oride (104 g) at 10C followed by addition 'of triethylamne (116

m ) over 4 Th I | Lowed ovvarmto oomte erature
and sti rrefjQ ‘?%?u% ?1 dr s ﬁa%%éﬁr%%‘?%&ﬁ(low lﬁ% Yiets O&Epgﬁmc?‘é
and t he red8fecietatds \ﬁﬁéheﬂlemﬂfcesy vely wi:th-water (500 Xl x 5) and

tetrahydrogl O[ﬂl% n ried in vacuo to'
gl ve the El{?fehéc(r)brrpouﬁgé (%fil ’Orﬁﬁg_a \hﬁrte e)ﬁel EgF MS: 478. 3( MfH)

"H-N R (30 OVHz, CDC13) 5851(dd "B, 2Hz; 1H) 827 (t, J 5Hz; 1H) R
7.83(d,. J =6Hz" : 764(td “338, PHz: 1H) 7.57'(d J=I6Uz" 1H), -

7.44(dx J= 9Hz 8H) . %'19 dd J 8, 5Hz, 1H., 6. 47(d

3=1 612, 1 Fé‘%aflgu’c Y4a§§eP§ﬁfala S%Lrsliélerﬁq)f 4 To7 (d J=

5Hz, 2H), 85)3 'mle( codpound oﬂ5(,4)5hiéntibﬁled3al?€ﬁ£ dwhéré@n ﬁ’HZ:us suiasE?u]:uted
y

;Tneﬁg; agl q{%ﬂc{ﬂﬁl pyr.%ﬁ’}“&%&%&%&?ﬁfyaﬁﬁ? aﬁ@gg\é&}:aﬁ‘é erI%Iogtnguspenm on

01; begzyl (6} TheSyogpeund - qR2Ep) 3m(a14tmné@rmimymhgramrp9pqrsoayt;rb r&ggo} '
3 (2" Dyl Q020K UngL o 35, 36RLELEM0: Hadhch ”E}gﬁaﬁt (

V\?@ added 1N, aqueous s ydr oxi de sol
m Xt u tHomaldy sbstddmtes hehpreayahic fuoup h@uﬁEtld’Ihmllrmactl on

Tocous WZEEF%Q R N L T
e

preci pi t at © COTPREY LA Loy ot i PerbioRpd ARedifedwhprpin R’ s lower a alkyl,
t et r ahydr 8fadodbohexpaidcy(ll : dyridpD, rbywafnggr I{;ﬁdat@l%‘@.%p ﬁrfér_@vl veshhg ti t} e

(S S I ot T

S O (Rsonaly o,
L 56§absylbuted i) ‘one g Afb¥el, substituetty, sd1ddtel frbl GHe, giblp .

[ oe ot ¢ 8 i Aot O T

3 2 4( dd g er)lapf)kylz gg(@d)h@rir@@e}mqgallﬂ) acceptedeatsadht Shereof.
(8) The compound of (7) mentioned above, whereln Rr3 is lower alkyl, '

- halo{lower)alkyl, pyridyl, pyrazinyl, thiazelyl or phenyl, said:

. 20 pyridyl is optionally. substituted by a substituent. 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 ({ (2S)-—2 [ (tert-butoxycarbonyl)am_lno] -3~ {2
pyridyl)propanoyl}amino) acetate :

35 _ To a solution of (2S8)-2-[ (tert-butoxycarbonyl)amino]-3-(2-

5 pyridyl)propanoic acid (55.0 g), glycine benzyl ester tosylate'
- (69.7 g), and diphenylphosphoryl azide (46.7 ml) in N, N-
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Benzyl {[(2S)-2-{[(5-chloro-I|-benzofuran-2-yl)carbonyl) 29 WQ 02/ 055541

am no} -3-(2-pyridyl)propanoyl] amno I acetate The title. conpbundosas
obtained frombenzyl { [ (..2S.) -2--am no- 3-(2-pyridyl), propanoyl]am no }
~acet at e di WOROERYbr i de. and 5- chl or o- - 1- benzof ur an- 2- car HORGTABOIAADEY | n
the same manner..as in 5 Preparation 3, EST MS:.492.3 (MtH) . i H NWR

300|sz 70:8. 4 52- ..7.18 |
(Soonrz. BBy 2oBndf s ‘b o3 s xRl S22 N 25 T AT,

(czid{ f] %g ety amihl) (3536(0), ak Jqﬁc':.?hrhe ﬂaﬂkltiﬁhe Bégpﬁéﬂécprtofiréo&l (28) =
- e (0] C n m. no .

pr opanoyl ] ﬁ%%%}:ﬁgget&?é gaT(E:glglrél‘:ﬁef)é’-t 3t y r\ﬁggizgf)‘t(“%lrﬁ%ﬂ:%%ogﬁaﬁenzyl '

{ [ (29) -Epuxpd]ipse &neoreld - s@ém:afcadaaqxzews) saton Pydrogahembonate
ok B SOse g gy LS RSk sl o ISR RS,
1H), 9..00eFats gretaly .3 I9. sodc HGSthSSUQCF&SSlle vg thewater J(48Hm1 1H)
, 7. 88 (& 2),J)s3H8ratdd |‘901011ec>u?s E%mﬁﬂ mti—(%j?orl %X:ﬂf@ég %@@ m_r‘:]I) 8 2HZ

1H), 7.53( THz, .1
7H)20 (dd, ajﬁiegu’érﬁbdﬁ‘?:% hydmg?ne?@ EO@@J&% Solilr%lors o &d; x- 25 wd eurzlnelH), |

74 ((dd, mIF18 THeHorghHic 133:5.2(@1; aietd ovékza g&m@s Zonddiym] =14,

iplo'Jér 1410, 5pe808) 810 Aol b i "l Ry Serehdbtin- Bk g

suspensi o®aleshedg) ¢rystiatet-hoxyet hane (40 m) was :added- a, sol'ution of

tert- but y;bIAHShy XY pan) pi peri di necar boxyl ate (23..9 g) in dl met hoxyet hane
(60 rﬂ) O\E(er 30 méjjf’lute(sﬂ and the mxture was stirred for an additional 1

hour... FraMiR (300uHza s CRAtad 62 8308 bddyol+i,244, e 1H)5. 082 (bandHihe mi xtur e
vas refl uxedo fed, 47433%& 18t er g60} 'z@(mthﬁ)resiubtl'(ag page, bre

suspepsi o d|| d "wi.th’et her (300.m) m xture was f'||tered
| throug% 2 ﬁgd che 1fhe £i PP e WRs \ﬁaéﬁ’éé vv?i‘lhr bt i $relbrdr L8 s over
'anhydrous4 Mgi}esﬁﬂﬂzsulz‘fnt,es aed3 com@gnrgted 4B (aceg) . The residual ‘oi:.

35 was pup y_SiJ i ca.gel columm chromatography (eluent; 15% et hyl
acetate11'#%1'55&%“‘BL ‘0 give the-title conpound (22.1 g) as a yellowoil..
ESI - M5 . 285. 2(®#mgyl {[{2S)-2-amino~3- _ (2—pyr3.dyl)propanoyl]amlno}facetate

- » dihydrochloride: . S o
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~er1)' at 10°C over 30 minutes. 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 |
1H-NMR - (300MHz, DMSO-ds) & 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=bHz, 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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| July 2005 WO 02/ 055541 PCT/ 3POL/ 11067_ ' H NWVR (300M—|z CDC13) S
11(d, J 4Hz 1H) 6.67(d, J=4Hz, 1H) , 5.13 (septet, J=4Hz, IH)uly2005
73(ddd, 7, 4Hz, 2H), 3.32(ddd, J-14, 8, 4H, 2H)., 2.08-1.96 (m
H), 1.88- 0793(0:??’4%—0 1.47(s, 9H. _Exarrple 1 (2E) .- 3- (4-PBTEPUfnestyl | )
N[ (1S).-2-0x0-2-- ({ 2-oxo0-2="["4= (1, 3. thiazol--2--y|oxy)

-1- d dl t.hyl | de T '
S0l bt hon 0?8%5*81%:&%‘%}5‘93?“3’5} P8L §inoblr Py I E R0 miaBhal WBS Sihted ©
(2.93 g) - Oe@ﬁyme%ﬁ}eta@ﬁethQZrmJ)dww?s addie@thla:ﬁldeamn sH s 1kedr ogen

hi d - 1
'f errrc.;tralra'ta ulr%;%gai?ﬁ%?{aa%gf (g%éé rﬁ%}t atrnggl?npf( ul%{;l]ov%\}ag; a&ﬁ@@ﬁ?vﬁ‘f%’ nd dried

in vacuo b3t fPo-gel PRy sl preraagyddaninaiadedeteol d nixture of -
{[(25)®- {Mﬁ@ro&uo(ﬁdgh'mwp@e% TQ§°C2%?PI&ped g@ﬁ%&@kéﬁﬂ% "3

2- dyl -
(1 h%ﬁé&bﬁ g%’?‘fﬁf?ﬁ% (‘ilg?ﬂg’) O¥EH 0??“3(13 aﬁnetﬂhﬁ BicHeDe op3s Jallawethy|

Sﬂa; bOdll_ a itde Wmd:tdmhh:oemdd@r@%:aﬁlre @hd sltmrﬁlad st @ﬁm%ﬁ&%?r{ﬂ?éh l”re%%tg.ég

. To. re-_was._.a r Opw se I i sopropyl et hyl am ne

m). The mX uurll(;g \)/6\"t/a;é m%t‘?cgeﬁpoggﬁynteéﬁpe?% I\E}Ed?ﬁ:?lgi—‘rer g vashed hours.
The resul tsurgressivielyuvitnvas teour Edoi mrloﬁcE} cmhd:l ’@imh@ti@dfuﬁ&b!%@%:&@@ um
hydr oggnca atgypseh ut i ( ) ~ three
times with (%bghy]ﬁoaggt%tg@(té%éjc%‘&%d#g egg% s%‘ﬁ‘ géf: I'?Pl'éﬁotul?d
sat ur at ed Houedils agnaowris aeldd-de sol uti on (100 m), water (70 m x 3),

and brine §20-Mxk) 478he p@gani ¢ | ayer 25 was dried over anhydrous magnesium
sul fate and concentrated.. The _residue was purified by silica gel colum -
chromat ogr SpMR (EP0RHZ, CDRLabtthahd@l (del,c HH6y 8Har n3HY o i A7k it hef=GkL, e1H) ,

conpound (74:837dg) FasHz a Y, € Ty ekl(ew, so-8 dermhiigh , wass17§ar Y§J=ﬁé; zzq@%)

o oo o 729G, Goonbolly 363,00 g 3P g AR 8y

30
7.
3.
-2

sz 73 (td J
g, 2Hz, 21|ﬁ) 477(‘-‘1305’(‘1161{2], 1630z, S1HE (s, 7285 4 . IBSkip, q21%%=6Hz,7 By (o, oi(aHz
7.25 1 1 4 1

o b (a0, ogea 1 3*)36%%* FeSHietes e weRaal FRtS e ot 1)
5.06- 4. 99@&&% 03(d, J=4Hz, 2H), 3. 83- 3. 52(m 3H), 3. 43(dd J= 15,

5Hz, 1H), 3.3743.(34(+2- {1[|‘DZE}3326@d@hléré§herﬁﬂz)1—2]-!3)5:opgn8§1]aﬂll‘?c}'](-@— (i‘:H)

20 pyridyl) propanoyl]aminolacetic 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 sédium-
- 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 aci:Ld
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]-

29
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Exanple 2 5-Chloro-N- [ (1S) -2-o0x0-2- ({ 2-ox0-2-- [ 4- (1, 3-thiazol-2
31 1 July 2005 WO 02/ 055541 PCT/ JP01/11067 yloxy) -1-piperidi mydy2eoby!

}am.no) -1- yridyl methyl) ethyl} -1- . benzofuran--2-carboxan1de.
" The. title ¢Hf @ﬁ MMwas obt ai ned fromtent- butyl 4-(1,3- ~PCTAIPO1/11067 -
t hi azol - 2-yl oxy) - 1- pi peri di necarboxylate and { [ (2S) -2-{ [?(5

chloro-1-b n ridyl r opanoyl ) - -
anlno)acet?@Egéf%FL{élﬁgrlhgﬁ2é£éé?ﬁ%¥f¥%%¥£4§aéftaégep{ EéZ)NE 268 %(KMFD
H NVR, . (300VMHz, T@cﬂ-’g’cl}e :COBIPSIBA WSS 7diptavined tifom Beh8@l (€[ (I%5;2-2d notH)

8. .1.9-8.1 710 7.49
(d 3= Sore e Meidvl e g’gﬁ‘ Szl]]alﬁi*‘o}?&E%%délﬁgég“ﬂ‘iﬁﬁelé?@ %727 (d,
J=8Hz, H)0h103-70 Z-Renpgofuyan C acig ip the gamgimanndy as6iss (d.
J 4Hz 5 - bHpaiaBiabh. 16(m 1M, 5 15-:5.07: (m 1H),, 4 07(d, J=4hz,

: éﬁ,l‘?i(n‘} 3 48 (dd, J=15; 5Hz,. 1H) , .3.40-3.29(m 2H), -
2 0871 8 % 2. paratlon 8 - tert Butyl (2-pyrazinyloxy) -i
- pi peri di nﬁn—@m@ao4>qsabaszOca:1 Lusrav-lf ﬁ'eﬂ-a#)géﬁ ng %9i! 7. 52-
suspensi on, in yl_..su e was ropmnse ert -
but yl - . 4- h;]/dlsliy' {i%du o8 ?g?ﬁecifﬁ’bo;arl 31% %g% JTB T F
f oami ng océutd 6ltl,adlthdHspl 1H) 018 3% (deld Pallé, THangEH) . To. . t hiss . ,so_l ution .

was adged ﬁﬂ%g&gﬁé@ﬁé%ne (377 ng)-and the mixture was stirred at. room
t enper at ur s. The resulting mxture was partitioned between-

sat ur at ed aqueous! &5HiAfd (Aydrbeearl-twetroiarensatyl | carkonyldaminodcdtat e.
The or gani 2pelaywas rdpaN@eieshiWd) A weter ,.and brine, dri ed. over. anhydrous

magnesi um sulfate, .and coricentrated in vacuo. The residual solid was

triturated with ol feCORPRI Wak e ngdd TroR ey} of ik —2ré [{5t! e-

conpound (mmn—asnmbfmmw@uabarboﬁﬂa&ﬁmaﬁ%-a(d\dﬂg}h %)g%%%ﬂgody -

300Mpg, Qf 3z,
S =3, | f ‘J"Oéafﬁ%E%S Fétthe 52??1? f er3a§411’13P] TRt ?H) 4.3 30(ddd

J=14, 8 ISA-MBH) 402.0B44H)93(m- 2H), 1.81-1.68({m". ZFD 21 48(s 9H) .
'[52?”1(3'2? 3135uR- Boadiz,( $uSBLe)ORNEL! Wb Niaf, (9o %X%H%, {if; 0x0_2_
. 8.49(dd, J=5,2Hz, 1H), 8.46(t, T=6Hz, 1H), T, 88 {d,  J=2Hz, 1H),
o 7.72{d, J—9Hz, AH), 7. 67(td J=8, 2Hz, 1H), 7.53(d,. J%le; 1H),
- 20 7.48(d4, - - J=9,2Hz, 1H), 7.33(d, J=8Hz, 1H), 7. 2D(dd J¥8 5Hz, 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 (15.079),-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 filtered'through‘a pad of
Celite. The filtrate was washed with brine, dried over anhydrous
magnesium sulfate, and concentrated in vacuo. The-residual ol

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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pyrazi nyl oxy) - 1- pi peri di nyl ] et hyl } anmi'no)- 1- (2- pyri dyl net hyl ) -
et hyl Jacryl am de The title conpound was obtained fromtert-but yi.ju&103532. 1
July 2005 WD 02/ 055541 PCT/JP01/ 11067 pyrazi nyl . oxy) '

- - 1- pi peri dwigeedsEwxyl ate and { (2S) -2-1.[ (2E) -3- (4- chl pcoppanysgy - 2

propenoyl ] amino} -3- (2-pyri-dyl) -propanoyl ] am no) -- acetic acid in -
the sane manner as in Exanpl e 1 ESI - M5: 549.4(MtH) 5 'H NWR . (300MHz,

cDC 3) 5 SHSEMRJEBOOMHZ=5D0z) § H). 1180227841 RH)LH)B. 67 (dg. I80Hz, 133Hz,
%stl(g 0? $d1gz(séptat, 1Lh-424H£,H)1H€(3 @333{@@@( rn—l?dﬂ)?,ﬁ}ﬁg (zﬁﬂ, 3) ﬁ(dﬁDHZ 1R)(d
J=8Hz, le H%@(”EIE F%H 2L ﬁﬁ)( %166'(1?3 }—‘Jféﬂz 2%) 15473(§:59§t(m
1H) 507%__ 405(app 10d," J 4Hz, 2H), , 392378(m I'H),

. 3.. 68 52 8- 92 8-1.78.

2H). .- arrpl ((am4 (éﬁblhlgorfg Rgl?r‘ié}%nﬁé gxgg&g) o—( "(i%Héx‘b ‘% 48 (1,3~ (m_

(2- pyr azi Miliexp)—-24y1aEp). -rb&mpamylll!lzlmfﬂl'}Mamaho-Hrl ((2-ppyxd3d¥ienrhy}ny4-)
ethyl]-1-- 25& smije car boxam de The title conpound was obtained from -
tert-butyl r,azi nyloxy - pi peridi zecar boxyl ate' and : { [ (25)
--2- { [ (5 chI Ter 8- 3P1utipi: fﬁﬁrénbgtfﬂ,rlé b]arwwamlaﬁrmb?xxﬁ ~12- pyri dyl

). propan } ¥ I Fe i
o B N JBShre T ATy =giRgate peahiy, SeTRed

35, 2480 WOPWBS@%I% famﬁgenzr:-ﬁllorld% JJEB(QiZhYJ—QH@taIQIIE 8n105 atd¥#0°Q=3; | H,

lH) .. T.Tee figturd Was Zbﬁméki‘i)ta roBmﬁ’éexﬁpbraJt—]ﬁiéZ aﬂd*)stll‘réa fé'ifi 1 JI\T]C%SrI—iz

' 43(d, J=l Hz, 7,39 o
1H) 25 - ?IE‘E ‘HZdXt‘ﬁI(es Wag} O Hl“%t ng(rﬁ]edlf%” v%b‘i%-@hﬁer% . 4. 15-
4.00(m- ZBi}?llQWQ@BLd F&(Emadiey, £8. &9- B:é&@&d Rlifktura. dﬂ(ﬁ[d(,ZS)—2=15(2I5)l-lz o
1H), 3.4033.48 ﬁﬁ_‘}h (»l S
Prep { tlgn % cgtgjte t e&%ﬁg 2y p%Q% jﬁ?qm%} 3 ib P%er?ﬁ? é 1/Iate The
title onﬁ@&ﬁ@l eatishrgiige d 4 Pof t ekth 1% anﬁwmﬁpole (1 53 g),' and- -
1- {3~ dmethylaznlnopropyl) -3- ethylcarbodlmlde 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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1- pi peri di necar boxyl ate and 4-chl oropyr.i di ne hydrochloride in-the sane
manner as in Preparation 8. ESI-Ms 279.2 (MtH) 35 ' H - NVR ( 300Mdg,2066C13)
3 8.42 (d J=6Hz, 2H), 6.80 (d, J 6Hz, 2H), 4.58 (septet, J=4Hz, 1H),
3.69(ddd,  VQ820854i41y . oH) 3. 37(ddd J= 14, 8, 4Hz, 2H), ZULIPDIBBIEM
2H), 1.84-1.69(m -2H), 1.47(s, . Exanpl e 533 1 July 2005 WD 02/ 055541

Pt HENENT ST i

ethyl ] - he_ng@ftamld-é 'Eiaabbxamgde:orrpound vvas obt ai ned fromtert butyl 4 (4-.
X vl " j hnte '

(F:)ﬁr: p?/og)r%;g %lr)g{p%%oy Ogﬁéyw % I{‘?C& %ﬁ?ﬁ 5?1‘:}: ]B‘r‘{%ign%yafj am no }

acetic aci %ﬁzqwmmﬁhn@m@&dmwmte 58 - MB(25)548- {F: (EM+. H)

" H NWVR 3 d,_7=511.2Hz,

1S S o 8yl W ool .

7 45(d 3. gppRo agetir. asig. 113— ST mamw&s Jmsﬂazamplre) 7. 18(dd, J=B,

1H), ﬁsf&qs_(ddssg]aﬁMzkly_ 6.50(d, J=I6Hz, la), 5-06-4.,98(m 1 -
470462( 3.84-3.22(m 6H) , 1..98 - 179(|re '

4H) 15 Exa?p‘ll\’gf‘ﬁ (§ %'rdlir@l Pn%lfs) O-B.GRdug- 1) , 28 oD~ F=542Hz, 1H),
(4--pyridys ok8,)8 .-10-(mpi pHY) dvnty?odtei hyi=egwiag) inf 2-Pyes @y Iaa@myl )Lﬁ§ hyl] .

AL (I R R M T R
[ (5-chl orq,—sgﬁz, 1H), 7.20{dd, =8, 5Hz, 1H), -7.10{(d, J=4Hz, 1H), 6 68 (d,

benzof ur any-2pl) qa bOQYéi-@”l@%ﬂ Iﬁ.ﬁ p)ér h%sg) QZ%Q’S%] %mO%}iNN;C | C aci d-

in the sane manner as
CDClB) 5 &HH3-g-B3rAy Sy, 33{)62(3G48(dd,J&515r§Hz,1@H) ,23.8043¢89 (@, _maz ]
. 8.22.8813.. em(mmﬂ) 7.65 (td,. J=8, 2Hz,. 1H), .7.65(d, J=2Hz, .1H), 7;- I

49(d1$09ly .IH),_739(dd J9, 2Hz, 1H), 728(d J.
—7{%%5——3—5 6.79.(d, J=6Hz, 2H), -5.15-5.07(m 1H)
4.71-4.62(m - 1H)!:,e3:4:-Bﬁt§ll 4Qﬁz(myrélﬁbmyloﬁy@31392}9éﬁd1§1@0ar%o§l9’1$t@7(m 4H) ..
30 Preparation JI'Q) -a slurry of sodium hydride. (about 60% o0il suspension,

114 qu) in dimethyl sulfo_xlde {5 ml) was added dropwise tert-—-

_ +butyl. 4—hydroxy—l——piperidinecarboxylate {576 mg) . Considerable -

20 - foaming occurred and the: solution turned pale orange.- To.- th:Ls .

- 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 hydr-ogén'—-
carbonate solution and ethyl acetate. The organic layer was |

25  washed with water and brine,. dried over anhydrous magn‘e-sium-l
=sglfate, and concentrated in wvacuo. The residual solid was -

" 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 1I'I—NMR (300MHz, CDCla) 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), 1 81-1.68 (m, 2H),
1.48(s, 9H). ‘

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) -
ethyljacrylamide | ‘

The title compound was cbtained from tert-butyl 4-{2-
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tert-Butyl 4- (3-- pyfi dyl oxy) -1-pip eridinecarboxylate The title corrpound
was obtained fromtert-butyl 4-hydroxy~ . 1-piperidinecarboxyl atiejugrrdos -
3--fluoropyrid.ine in the sane manner as in Preparation 8. 35 ESI-Ms:

- 279. 2( MrH) WIH2/03/K1( 300MHz, CDC13) 5 8.33-8.30(m 1H), 8.22¢dutpi/dps73Hz,

1H),  7.23-7.20(m 2H), 4.51 (septet, J 4Hz, 1H), 3.71 (ddd, .J=14, 7, 4Hz,

oH). 3.35(ddd, J-- 1. 88 1.83-1.70(m 34 1
J:? y 2005(%%%16@%4’1 %@}Bﬁﬂ‘fl%?ﬁb?ﬁyl&@%gm@ {bag 2E>£ér@%‘r3b— m(kaE) -3-

(4- Cgl lOF Opdelmfl@phdﬂyll) *(Zﬂcﬁic])pé?l??)&qanﬁno(}{—ﬁipryrfdyi)fbrd lnot;rtl ¥ no- N
ri OXY) 5o ri.di e - 1- ri me e -

gyacrgl amy CQL 3.91 ﬁ%oﬁ‘ﬁ&e &E&mﬁ?ﬁt Qﬁnéﬁl@%ﬂ‘ﬁ%gé bﬁtyl 4y(3- v

pyri dyl oxy1§51‘149m [5éI9I él(MeHhr boxyl at e and { [(2S) -2-1 [ (2B) -3- (4--

AR e A R e R R b

(300MHz, D305 J5386¢ déll) =5, 050dd, TFp, 18z 3311, 3C.H3-THBS (mg. 2 ,( dd,

Vot 1y o GRTIC AR A 3l Bradnd BIF, Do, o8 o)y

6.50(d, J 1-61'5&(d11ﬁ)-8H5, 08k, 9@?71@1@”8&2631&5 475179(%,1%8 H2,3-130)97. (m
2H), 3.81- GiE'zK:’(d(,mI—-ILGHz) 1H) 159%345822«1&) 1HAH 5 :07-BXa8Rke 815 Chlgy h%f)}
y

(1)o7 18" Bkl 20810216 Tt k) O 060)s o o O 'zd'éQ?!%oiaa%(ab 20

The. tit| SHoengoliidlwaa (mbtziined. Baemvetm Hyl 4- (3 - . 7 pyridyl oxy)

-1-pi peri jubgxylate and. ([(25) -2- { [ (5--chloro-1- benzo
fur an- 2--%);—)%&%37-@ | 1 amino) -3- (2--pyridyl) propanoyl } anmino } -

acetic.acid in, théhdane-Ruhhe) Rsoka—Exdbptexq-2- ESl (Mpyrasf2yBoXiNHI+H) 25

g :TI:\),/R é‘iggiw%mgﬁ%ﬂ?lg E%%?ﬁq’ Z%—Dm 21-%1 [1%0&&9.) f\&'&@“fzg%e(njz?mmn'
=8, : 3 19?1? ? %‘BJ(‘EF J=2Hz, 1H), 7.49(d,. J=9Hz, 7.42(s,
7.39(dd, J-9, 2Hpe thkie 7@@:@3%&5 6b|la:ﬁ'1éc§ ﬂ&ﬂ (ﬂ’@rtlb‘htyf 15-4(24 55(m
1H), 4 13y§a2§n§f%x§¥ﬂl—plperldlgeég;éégylgﬁe and: %[%2§0(£n{[3? chloro~1- .
benzofuran-2-yl)carbonyllamino}—3- (2—pyr1dyl)propanoyl]amlno}—
_ acetic acid in the Same manner as in- Example 1.
- 20  BSI-MS: 563. 2(M+H) -
'H-NMR (300MHz, CDCls) -§ 8—.81—8.71 (m, 1H), '8.62(dd, J=5,2Hz, .1H),-
8.22~8.14(m, 2H),. 8.13(d, 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, F=8,5Hz, 1H), 5.32-5.21(m, 1H), 5.16-5.06(m, 1H), 4.15-
4.00(m, 2H), 3.92-3.76(n, 1H), 3.69-3.54(m, 2H), 3.49(dd,
_ J=15,5Hz, 1H), 3.40-3.28(m, 2H), 2.07-1.90(n, 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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30 Preparation 11 tert-Butyl 4-[(6-methoxy-2- pyrldyl)oxy] 1- pi peri di ne-
carboxy].ate The title conpound was obtained fromtert- butyl 4- hr28R5 -
- 1-piperi dl‘gﬁcar bogl ate and 2-chl or o- 6- met hoxypyri d| ne in the 35 sane

manner as WYH'BPB4tation S. ES.I M : 309.2 (MH) 'HNWR (%@UM“I@DCIB) 5

7.49(t, J=8Hz, 1H) , 6.29(d, J=BHz, 21fl, 5.17 (septet,

3.88(s, 3H), 3.8L3. %0 0 02/0 5
PCT/SIS:‘01/ lf)1067 Nhia 8 Q%ﬁéﬂﬁ?ﬁhg’gg [Sifbn% ?—?}{ 2% g&y\% 1 iﬂl |
1.47(s, QmYIlBleKqﬂV ~&-PigRE)dirgal [ethghl embpblerit omyx{lcmlﬁ)athgl)étmm-m [
(6- - et hox(-ycfyamggrl dyl’) -oxy)  1- pi peri dinyl :

}-2-oxoet hyl =) am no] " --2--oxo0--1- (2 pyri dyl met hyl)- et hyl ] acryl ani de The
title compound .Iheaditiepeanpeend rirs ‘obteinegufyon Left-(buBywindt (¥~

oxy- 2- 5yrl;,qw zsx%; =1 =pipari Hifecanbey x!aeéeandaﬂ]d( Y2 (3E) i EL
(4-.chl oroph n % enoyl )am no} 3= pr.o ano mn
acet ic amcﬁ1 h‘én%:g)rr"éé) TREfhenoyd i ﬁHlEQén%T ‘:PYHEB’JEQIT-QDBHOY 37@13310(}M+I—|)
'H NMR (3GMtdc £BGH 3Jn 6k i@lr(edﬂ]anﬁe;'é agHa E}b‘QIrple8104 7.8°6 (in 2H),
763(tdE§}&§2 94]%5),761 d'J 16Mz, ;iH) , 7.53-7.42 (m 3H) ,
7. 35: 8 5%3 (d. 8Hz, 1H), 7.18(dd, J=8, 5Hz, 1H) ,

2 gg( ;I J“HGt;MRZLLBCbe%{z, CB@12)96(@ 554&812-I2J~Q,F2Hz51312} 5824@((331 1@5 @}ﬂ 15
(e =hl, e 0%37 E0th, %35 74%45% The 2 S %) ?3% Lo ﬁ%
4--[ (6rret7h6>'?>9d2 Wﬁ?dyl-?H)) c0xy B514d, . I=§figrerAti,nyl. 25-(2, - x8BL hylL) ,am noj

- 2- 0X0- ' 7( 284 dﬂmﬁ}yl )lﬁgt h¥.lrgdig; Zg 99@%9}‘ “.'zfl-?)n 25: 5‘{5’1(&305&1\599 Tfﬁ},

title. g% was obt ai n fromterf-

net hoxy 2 § y18 yxyi) 1 - A -périddiordrar Eﬁkyl 4t éz'a?mﬁq (1 (228), 32434t‘35225mr :
chl or o-1 - BEhz of LE&HL-2rM ). eafbonyl ]- amno } -3-- (2:pyridyl). propanoyl |
am noj}5ace acid.in the sane manner as-in Exanple 1. 25 ESI M5':. 592 4 .
(MtH) 1H , CDC13) 8 8.82-8 .71 (m. 1H) , 862(dd J=5, 2H,
1H), 8. 19-8. 09%rghldHg-NF [63 S( t-8:-oka82- E%OXO—E%IA-KAG',@ledg}M -11H),

E:EE:EQ%% fdﬁnér&? éﬂy‘ﬁﬁgn&é%_& %%%l%&?ﬁe%}%ﬁé%hﬁl ? fufrah—-
' 2-carboxamide -
The title compound was -obtained from tert- butyl 4—(4-—‘
20 pyridyloxy) l—plperldlnecarboxylate and {[{(28)- 2-{[(5—chloro—1—"

. ‘benzofuran-2-yl)carbonylJamino}-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, U=6Hz, 2H), 8.22-8.12(m, 1H), 7. 65(td, J=8, 2Hz, 1H),
7.65{(d, J=2Hz, 1iH), 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, 1H), 4.16-3.99(m, 2H),.
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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.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. 44 (m 4H),."'3."4.0_3. 28 (m 2H) , 2.03-1.70 (m 4H) .1July2005. :
Preparation 12 tert- Butyl' 3- [ (5-chloro-2-pyridyl) oxy] -1-piperidine-

. carboxyl atWO33/03381ti t | e conmpound was obtai ned from tert - buRGIIEBi/Mid? OXy-

1- piperidinecarboxylate and 2, 5-dichloropyridine in the same nanner as in

Prepar at i %8 1E§7 f\ﬁ\l\% y 313.2 (MrH) 36 1 July 2005 WO 02/.055541
PCT/ JPO1/ 110671 }{300|\/Hz CDCIS) 5 8.07 (d, J=3 Hz, 1H) , 7.52 (dd,
J=9, 3Hz_J’5I§§“_P_._J66(d J 9Hz, 1H), 4.99, (br s, 1H), 390310(brin
4H), 2.10 1. 70 D4 1.R0 - (. Ij)__
Exanpl e 11 (2E) (3 2o o%oﬁgr%’%e?gw[ﬁ( Egm"lﬁ)c’x 52- %gz B% 2
pyridyl) &Pin%Y pekiRfipppidinyile %ﬂWoamlnd rpyzzz@ybnqthy(lzethyll—
pyri dyh ITEYaI&‘;t 1@&1{&43] acrylam de The title. conpound.was obtained from

tert-butyl | - 1:- pi d b | at

(1o 10°; || Boah eSSy WS thiab PR L sl B e’ .

(1 2- pyr |E g?/byridplmmndw;:]éﬂmrmd}ﬁeeamomactg I&nﬁhe[ssﬁgp—%mppggg)as;l (- Exinl—i)pl e
8. 10-7. 81 °§?§‘§‘%’35“662 P’/’Hii‘?’?%ﬁ 5} g Q@ZPEFCD% @rﬁr ﬁ?“‘%‘go cR
J=8Hz, 1Hﬁcetﬂzcz0:m$141 the. saﬁelmann@reﬁ:-an Egéfpie 1H) , 6 . 53- 6. 44(m 1H)

5. 10 mQGQgI_MQI—I)S,fg 31(§I+H 3.80(m 2H)., 3.77-3.20(m 6H), 2.10-1. S50(m - 4H).
Exanpl e 12 5-Chl oro- N ((RS) 2- | (2--{ 3- [ (5-chloro-2-pyridyl) oxyj.-1-

pi peri FTMR -(306MBet hyPTLanPnd]} 56 (dd,0x055, 2H2, pyH) dy# ra3+8.30) ef hif)],- 1- 20

benzofuraa 24(:@[ dealmlgkg ng);lgl@g_cprgagglndzmas pbsgned L-f:rgom{;:erngbutyl
[ {5- c? gigd éﬁm &h) %CE' peri di ngcarboxg/l ate and { -2-{ [
(5-- chl of.0°+ %1 arbERr | 2Hhi nb32Bds( 8y d brprOpanoyl]
- am no} a¢e2$<€7 Ao {dl,i BH) hessa@wnammﬁzasmm, Exapgt £, da (n251E$ - M3~
29?7%“”%%*‘?“% SN G713 P AR 2 2 8y 158 W, ol
2H) . 7. Popmp e Bm - 1H) 723716(m 1H), 670660(m 1H) 5.15-4.98(m
- 5- CthIOiN‘L(lS)‘Q*OXO“Z {{2- ox0f2~[4—(pryridyloxy)flf
piperidinyl]ethyl}amino)flf(2~pyridylmethyl)ethyl]7iebenzofuran~
. -Z2-carboxamide . - ' : . _
20 - The title compound was obtained. from.tert—butyi 4—(3—
pyridyloxy}‘;ﬁp;perldlnecarboxylate 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) 6 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, iH), 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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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-pyridyl-oxy).--1-piperidinecarboxylate To a salytdogn of
2- hydr oxypyri di ne ( g), tert-butyl 4- hydroxy-I|-piperidinecarboxyl ate:
- (.5.3 g) a%(@quqbﬁ?‘fényl phosphine (8.3 g) in tetrahydrof ur anPCEIPRITII06RS :
sl ow y added di et hyl 35 azodi carboxylate (5.5 g) at 8C, and the m xture was -

i d or 4 h The t
concent r atba 4 U 2. o oud et Ry odose bt B By el SadBout ana
t he crude Byzoghiet Snas purlfl ed by chromat ography on 37 1 July 2005 WO
02/ 055. 541 PCT/ JPM | 1067 0 8.16G- 8. 10
1H), 7.60-7'.52 g‘% ]%0@ ngl’f‘%ﬁﬁﬁl(%"wﬂ)'\l%’% 3%{4%@9% 5 (m

.5.27--5 Pm(lmy 1-pipscBlinyld-@rpxopHnylBaBbad]-Z30mp-2H)2-

2. 05- 1590 AN 447 . 9H Ex le 13 (2E) =-3- ‘
(4--Ch|50r gj;?ﬁényl e%h% é*(:ﬁggg-i-o X0 % (£52 0X0- 22 arrp&avcel ylrl((j |23Xy' -1-
I

pi peridinyl I e }ta’rtrJr@) CORDOUND WaF OFRABIERY Ff)-'OEth?JF’l]“ I‘zirthe 10 The’ |
tl1 t :Olepg(r)Irmfaalm@x\?ag—pp&atiwﬁbﬂ}mi‘-%@gbr;hagﬁbcérf,@xyfaﬁé %ﬁ&hoﬂ)(zs) “2- -
chl or. opheﬁ (%%'? % )%pghgﬁq’p%yhé ¥ ro?@"ﬁg# 3ok r3opf§nB¥F1Ld§H o}
acetic acputopanbhé]aamﬁommrc agidnifxenpl sade EEhndYSas m’hZExéﬂpﬁe(Ml)
1H N l}(Hﬁg gsgg 55 (d, J=5Hi, 1H) , 8.01 (d; J=5Hz,. 1H), |
3014--8% £y > fHen,> 53 (m . -3H), 7.45(d, J=BHz -2H). 7.3.5(d,* .
J=8Hz, 2H)1Hm 730B(a, 2HL15)6.088. (5aa1dd,3—8—satﬁz. 119), 8.00¢d.8dmpHzm), 1H) .
06. 4. o?"(?ﬁ“%té‘ﬁ“é‘“slf%ﬁ 3970 TP SR o T 0y oo
3t 2. 05713808m T2 aH)ae*flgétcm(“Lam 1@@arﬁp41@(m,5cr=emw@r N[
(19) - 2- oxe; Bmdﬁl{z—wﬁz, ZIH)[416 £81 @yﬂr%@xg'jzﬁ,l 5. 312 g 20 (x (m, 1H)," 5. 06—
i per y me e enzaf ur an-
p_ E)cajl’% gnkgz,\mQSiI%ﬂ]e tg) 'Hl@ ﬁpo‘an fas” a Sf'réﬁ‘)te?ta%u?ﬂl ‘4“'( 2.
pyri dyl oxg¥),; 12 pdpet i i necampoxyl ate and { [ (29)"--2-{ [ (5-¢hioro-I-
benzof ur aﬂx&mﬁﬁe)f@r bonyl ]am no) 3- (2-pyridyl )pr opanoyl Janmino }- -

: B5—Chloro-N~{ {1S)=2-[ {2—{ 4-»{(6—methoxy— —pyrldyl)oxy] g

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

.20 benzofuran-2-carboxamide - - : :

-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 (BOUMI-IZ, CDCls) & 8.82~ 8 71 (m, 1H), 8: 62(dd, J=5,2Hz, lH),
8.19-8. O9(m, 1H), 7.65{td; J=8,2Hz, 1H}, 7.65(d, J=2Hz, lH),
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, 2H), 3 86(5,
3H), 3.82-3.44(m, 4H),. 3. 40-3. 28(m, 2H), 2.03-1. 70(m, 48) .
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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ace-tic acid in the sane manner as in Exanple 1. ESI-M5: mz 562(M1l) 30 .
'H MR (300MHz, CDC13) S 8.80-8.71(m 1H), 8.62(d. J SHz, 1H), 11Bul&08507(m
2H), .7.68-7.52(m 3H), 7.48(d;, J 8Hz 1H),, 7.40(d, J=8Hz, 1H), 7.37(dd,
- J=2. 8Hz, WRO20$54b 7 15 (m 2H), .6.85(dd, J=8, 8Hz, 1H), WCTADOW11087:8Hz,
lH) : 535524(m lH) 5.15-5.07(m 1H), 4.09-4.02(m 2H), 390371(m

: 3. 67-1 9.3 2H), . 2, 05- 1, 70(

Prepar atloﬁslfliﬁt éﬁ‘”@fﬁ IC%Ei 6<5I5 %‘E‘%h(gn 5"5%‘?{ d¥) ox§1>4 Lrg;ﬂrpg?rﬁdﬁﬁép 1H),
car boxyl ate @gdi JHBISIZQOHB ,V\@ G2/(B5554 11IAGT/3.POH311068x The 4i)t,| @.¢oApound -
was obt ai npd;d‘(gjg%t egfy but Vdo-4- qulrnoxi/m’ ~PipeRdl neggi boxyl at.e and

2- hydroxy yridine in't manner as“In eparation 13.
1H - NVRR (; 213) 5 7.44 (dd, J 8, 8Hz, 1H) , 6.68 (d, J=8Hz, 1H),

6.49 (g, J =8 - y1 8 (&m 3324m.
i (242%) E}LZ(QE#H% 145:1?%:%&1% h'l%ﬁsﬁzz—?{ © {(3 [(%l_%l'}l%: 2 ( A
Exanpl e 1 Y(fééy l%XYHJA'PJ@%r&%BMé $7O>scr¢tl{yl() a_isamoi 2foq= -~ | :
(6- net hyl i @@ pyrhey) ot akrpiaeidal nyl } - 2- oxoet hyl ) am no] - 2- oxo- 1- (2-..
ridyl met hyl h r Iamde Thetlt ound was obtaj ned from
Port-putyl -1 ( EBOnEtRER o Bag) Fos o Ea b oo ReEhrBoNyd atd (G
E[Z(ZS) (21 C)hléi‘{D Z-Z@rl@l)@&yehﬂepmmemaln)eca%bbkwmyéﬂda{mm}) -23- —
0 Cl nner in a e .
P N 2Ry P OO RSB BRRF PA oB bna PR ARG s, T ©
. 8. 04-- Prssa%wl]awno}acetés(@l@ldm ;thieg sizme:: maﬂ)ner hﬂih(IﬁExéE@Béiz], 1H)
. 7.50-7. 48¢nus 3Hgo . 37(M3ﬁ§d . J- 8Hz, 2H), 7.30-7.15(m 2H), -6.70(d;, J
BHz, 1H),,6.55 20 6.45 (m oH), .5:35-5.25 (m 1H), 5.07-4.98 (m 1H) .
4.07-4 00 HHRR ZﬁPOI‘@ZBGC@'JJM(ﬁ]81$§—8 5. (mQ- 3HB2 (8n 14)). 813 838) 207 M6 3H)
2.41 (s, 31 (m2.50)",17736ms; 4d)sufxaml, e71§5(d J=8Hz, lH ©7.20~7.14 (m,

[5)| FC):EI“ di ngﬂ ( !2§2)x9(2)e6'£ (ﬁél(ﬁr‘ani}%& ng %ioG %4? gﬁ d@'ﬁ%"t%ﬁ%@l’h%] 14-16-
benzof ur ad- 80 b PdNanBd@7-3.20(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-
7 chloro- 2—pyr1dyl)oxy] l—plperldlnecarboxylate and {[ (25)-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)- l-piperidinecarboxylate

To a solution of 2-hydroxypyridine (2.0 g}, tert-butyl 4-
hydroxy—1—-p1per1d1necarboxylate (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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The'title conmpound was obt ai ned fromtert-butyl 4- [(6 rrethyl 2--pyr|dyl)

oxy] - 1- pi peridi necarboxylate - and { | '(28)‘--2 { [ (5- chloi;tJuly2005.

-1 -benzof uran-2-yl) carbonyl] am no}-3- (2-pyridyl,)propanoyl] - 30-.
am no} acet‘i"@"éf&"’:ﬂ*‘i n the same manner-as in Exanple 1. ES r- RETHPA¥IIZETS76
(M+1) ' -H NMR (300MHz, CDC-13) 8.80-8.70(m 1H), 8.62(d, J=5Hz, 1H) , ,
8. 16- 8. 07(%%11051)1 Z 69-7.60(m" 2H), 7.51-7.35(m -4H) , 7.30-7.16 (m 2H),
6. 70(d, J °6.49(d, J=8Hz,” 1H), S..35-5.25(m 1H), 35516506(m
1H), 4.10- la—&ﬁmmmz 3.B51:8.28 (m-asa)a(me 45 7360-7. 2 GR- ATO(BLadk)

Preparati te y. [ 2 y l p|

July 20050@\%5(8‘2/ deh Y1) R %%@Rg %%%MJQH |53; 204tigg
(dd, J=8, 3BHz, 3.3p-3.28{87 24, J=BME-11H) (v, B1)61(d80IZ8EE (miHPH), 1.47(s,
5. 26- 5515(ggy . 1H) 380368(m 2H), 3.35- 3.25(m.2H), 2.03-1.90(m 2H), . -
1.78-1. 65(Em 2H), 1.47(s, 9H). The title conpound was obt-ai ned- from
tert-butyl y- 1-pi peridi necar boxyl ate and 6- chloro-2 - :

hydr oxypyri di ne (12@; Lbeéhl orop%%ﬂﬂﬁ{y yasyd [?%g?egag%LQn({lﬁ_&Qg )oéhg L€

Exanple 17 %& § GiZ {4-
pyri dyl ) o3 SPpEl T Hiear sl ﬁWIIY)léﬁ%“ﬁB =3 1HPVW&§/¢WW)
et hyl ] acragrgiagéddhe tltle conpound was-obt ai ned rom tent-butyl 4- [
chlor 2-pyridyly) o er dlnec r.bQx S) { [ (2E)
(Eh chl or opheﬂr?ﬁl éﬁl ?’%‘b‘%@o SRR, é}i %mtlz %E/é %{71{%% 4 5(5
pr opanoyl Pa’mldM}-aE:el-r]c-plamrddmet:hebsayéahanmd ak(dm —Ex—z{rmIZB)&B-(«ESI -
m z 582( Mid) Ly
8.04--7.87" OrOIIz*ﬁ%Mi L ?ﬁl?gﬁ%ﬁz?}ﬁ(gz %@l}%’ﬁ?%?"%%%m%p—}m
2H), 7- 3oﬁ0¢t1§ w&dzlmy theasgme(aannegkas in ZB¥ymples 164 (dd, J 2, 8Hz, 1H)
.. 6.50 (gs:[zlqsa]@g 5413HM+5> 351 5 25(m 1H), 5.07--4.99(m 1H), o
4.08-4, 00(m 90- 1H) -, 3.67.-.3.50(m 2H),
3. 49-% 20, Iirﬁ'-“-'Ps OOEH% @Dféba()mﬁ 2ﬁ55(d1 B75Hz ;7 3, 92-lQ)1(Exaﬁ"ﬁf51éZ&81H);
5 Cnl or o- BI 08-1 18 (m, 2 2H)., ()2 6747 63(8; cmw;o;(%m,l d»aa){zsaXﬁhl)Slmsz )
p| peridin Y 0 X y yl] -1--
pipert di N¥Lgha; 2 O0XORLRYG) 18T Obuy 2 8%95 faa | S 8! TR V) 7618, .
. J—8Hz, 18}, 6.50(4, J-—lGHz, 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(m, 2H), 1. 86—1_71(m, 2H) .
Example 14 . SR . :
5= Chloro-—N~[(lS} 2—oxo-2 ({2 oxo~2 [4~(2—pyr1dyloxy) ~1-
plperldlnyl]ethyl}aﬂuno) =i- (2~,—pyr1dy£l1nethyl)ethyl] -1-benzofuran—

_ 2-carboxamide : :
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)propanoyl}am1no}— |
' 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-BHz,_lH), 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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The t|tIe corrpound was obtal ned fromtert butyI 4-1 (6- chloro-2-pyridyl)
oxy] '-1-pi pefidinecarboxylate and ([ (25) -2-{ [ (5- 1 July 2005 - :
chl oro-1-benzof uran-2-yi ) carbonyl [|amni no}-3-(2-pyridyl)propanoyl] 30 am no}
~acetic aci WIWBRH! same manner as in Exanple 1. 35 ESI - NS PCH/ZPOSIBIGNA1)

1H - NNR(300M-|Z CDC13) 8 8. 80-8. 71(m 1H), 8.62(d, J=5Hz, 1H) , - 8.14(d,
7.34

fdﬁHZJ_ 2, gfﬂ% Q%%og‘%‘l%ﬂﬂ "5S) Ogéaéﬁe?dfr‘%i“ §ﬁi’i( g]Tiil)’f BWW- J 2,
8Hz, 1H) 1‘531315’-r5d221(3mrm59y185:e15ﬂ5 P7hydroxyHe-medh$Qodr 0Bi(ma iAHrhe :

3. 89- 3. 75(dBmel Hhnn 3y 665 3.4 - 3.28(M 2H), 2.05-1.89(m 2H),
1.86-1.69(m 2H). P}:ep%?"zﬁ fl;f)n f%‘b’qzibo 2/ 055541 tert-Butyl

4- ([ 5- (tri"HFMRo6BONHZ), - ZDEYs] dy17.abdy(Hd] - Jpo&Hz,dlmac,arm@sxhatg:Q‘m tm)l e

conpoufid \msggqat,agﬂgng rlq{p,tgr% Quwk 4- ﬁ)ﬁdr @xgz Qkﬁeré}gl ngc%boxyl ate
and 5-trif %%rorreé 2y o] S)y di ne in

Pr epar at i on<f4® ﬁli/ G}((r'f(bl\/lalﬁx C@)C‘i%71€?t‘8(m402§br 5.79M. 647(1&762%1!111 v J2,

8Hz, 1H), 1.4768, (¢k) .J= BHz 1H), 5.33:5.23(m -1H), 3-84-3.70(m 2H)/ 3.35-

3.23 (m 05z1:92(m 2 1.80-1.66(m 2H), 1.48(s, '9 Exanmple 19'
10 (2(E) -%‘gégﬁi&hi%rophényl)k?l\l-'[ (1S) (2 oxol_l)z- ( [Zf-soxo g) (4 (WFS- _

(trifluoronethyl(PER-pyt4-dHlowophehyd) mer | tis)2)- ienhyh} pré-dthli C2-
pyri dyj nng}rgg:){, Egylp]]_ﬁigubgﬁgfnyfpez tolxtoe(%h(ﬁ _sox%btlal Eled from

tert-but
(tr| fl uorBMﬁi’-ﬁy ethyljwiths) ] porydamids peri di necar boxyl ate and, 15 { { (28)

L (2D - Sne £ARNlBBBIAEVIS | chbfonendrbh 010Gk, (2; T (67
pyrl dyl)prog nng ]am n% acetic, aci . sane manner “as i Example 1.
ESI M gty ) RIVRI r%&@wwepeggyngxelaéta @nd)£3K2S) 424, 8. 40 (br

5, 1H), - zo(mp@—m &5of®heﬂﬁ)w2 gar%isveh@]yl]]alﬂﬂo —Hd)(,zé stgﬁ)d- J= 2 8HZ

NN NN i (s :
7 3508 SR8 ool i p’ 5 Bo°tte, Wr 80 Lo sl 50( o,
J=16Hz, 1$§I*15-41u/§ 5@ew+1u4) , 5.06-4.97 m : , 4.08-. 4.00(m 2H)
3,92-3.2 H) 8 - 25 Exa Ie20
5--Ch| or%’f é?o- -o’xo-- == 23-0'2350(%0 g— # 04 ~7-85m, "g’ -

& dd, J=2,16Hz, '1H), 61 (d, J—16HZ, 1H), 7 50-7. 40(m, 3H),

| 7.35(d,. J=8Hz, 2H), 7. 30-7. 15(m, 2H), 6.70(d, J=BHz, lH), 6.55-

_20‘ 76 45(m,.2H), .5.35-5.25(m, 1H), 5.07-4.98(m, 1H), 4. O7~4 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 .. S
5~Chloro-N-[ (1§)-2-[ (2~ {4~ [ (6-methyl~2-pyridyl) oxy] -1~

25 plperldlnyl}—z oxoethyl)amino]-2-oxo—1- (2—pyr1dylmethyl)ethyl} -1-

benzofuran~2-carboxam1de :

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-



(trifluoromethyl ) -2--pyridyl]oxy}--21-piperidinyl) ethyl] amno }-1-.(2-
pyridyl methyl) ethyl] -I-benzofuran-2-carboxam de The title conmpewrdosas
obtained fromtert--butyl . -4- {. - [5- 30 (trifluoronethyl) -2--pyridyl]

- oxy}- 1- pi p&Q 8/9884r boxyl ate and (2S) --2-{ [ (5-chloro PCT/IPO1/11067

-1 -benzof uran-2--yl)carbonyl).anino}-3- (2- pyridyl)propanoyl]am no} acetic

acid in the_s meéagner as in Exanple 1. ESI M5 : in/z. 630 (N+1) 35
1H-NI\/R(306:@I5§ 8) 5'8.75 (d, J=8Hz, -1H) , 8.62 (d, J=5Hz,' 1H ,

8 40( br s, 1H), &h&8+&+16(dmpolidd, was76b(:ddned*€ro:§*@ertlﬁhtyi ﬁghy&rcﬁﬂ(m

2 1 dol dolpbardibinbAlEe Bl oot i&d?:fxmmé% )

2005 PCT/ PO/ MA0BEFT. &S 3 EwepdthtisnlE3s5. 07 (m .; 4.10-4.03 (m 2H)

e e T e LI

car boxyl at &- Waédu@“F%H@orﬂﬂﬁunﬂ 2\&550b5§nnelﬁ}f,r o'inBtOeBt Gﬁm,yIZHl)- hydEexy e
1- pi peri di pe OXyrat - r NGy N ang;, manner
pi p 88RO MRl ALY 96?@ 052y | (%Cgaésipgdgg(ﬂmﬁ% ih X EA N

as in. Prepﬁratlon 13. aH , 7.51
(dd, 'J=2;Esgmple 47 10667(d JBHz .5.20-5.10(m 1H),

3.83-3.7,0(m zngﬁ—gsfq%lﬁ%réaﬁheﬁ i—ﬁ*@?lé}%ﬁ(m\[%'@')- { {!S-c?l?lc]rc@— m 2H)

4 R St R e nol

PO]‘ZZ d??%ﬂa"t]hy(lz)' ami noj .
-2 oxo- 1- Iéﬁrmﬁthiﬂwmetﬂwﬂ]atﬂmldmmall ane: de The title conmpound was

bt df t e hl
gxyi'il gepl pre(r)|md| necargoxyAT c;(%mké&gdfw;—[;gz al'%g Itd%{f) fie(f’gEJ?utng 4-{ (6~
(4- chl or opHEMAY—2-Pyriclydhoyy ] - Taminsridinec@rboyyidye Jand { [ (28) -2~

vljgyuing Jaoeic pagiy in e FaBe(WaMNTE RS Gk Example 1.
7.60(d, - Esibis: 1rl71)z 5%25ﬁ+i)dd J=2, 8Hz, 1H), 7.45(d. J=8Hz, 2H), 7.35(d,

J 8Hz, 2 14 2 6dd J28Hzl,
- H)lH—NNER (300 er'] CDC13) 5 8.56 (d, J=5Hz, lH;_? 8.04=7.87{m, 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. 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—1 90(m,_

2H), 1.87~1.73(m, 2H).

Example 18 . :

- 9-Chloro-N-[(18}-2-[ {2-{4-{ (6—chloro-2-pyridyl)oxy]~1- .

25 piperidinyl }~2-oxoethyl) amino] -2-oxo-1- (2-pyridylmethyl) ethyli-1-

msnggm %‘E@% 2*%?%%“%16‘&?3??%%?,’%?{%?@?&?'?@%’%%%>29 o

benzofuran-2 carboxamlde : S o . {

. 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 '

40




.25 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)., 2.03-1.70 (m"', 4H) 1 oKaopt e 22
5-Chloro-N [ (IS) -2- [ (2-- { 4- [ (5- chl or o- 2--pyridyl) oxy] -1--

- pi peri di nyWo®/s55aet hyl ) ami.no] - 2- oxo--1- (2-pyridyl net hyl )eet/inotiiioks 30

- benzof uran- 2- car boxam de The -title corrpound was obt ai ned fromtert butyl

4-1(5 chloro-2-pyrid 0X --1-pj peri di necar boxyl ate_and { (2S) -2-- [
[ Eg chloro-1 - b%&%’f%}g%lr ﬂy]iwy(’é%& anethmh@‘}Pmdk(lﬁOXWriluw) o
pr opanoyl blperﬁmmh&bek Tatdei d in the. sane rranner as in' Exanple 1. 35

(Egl-\l;/BSHZrﬂz 596( 1) NW#BW%S %&%93 é%t pra% 1 8 62
47125% S dd, 1:}132p@HzimbH;¢baxmw3 Jag):LcB;ﬂi-%giﬂuo%néﬂ@l@—%bbﬂrgi%%yglﬁf%%ﬁn dd
2H) | 6L§y(§18 é\,}@?%&éﬁé&% gl%%fpa%ag %1%H) 5. 16-5.07(m 1H), 4 : |
D 4.02 ' ( n{H2®™R f(aeom,scmam 8+9.40 (Br65; LH3( M. THAd, 3.739; 8H£,6(1m) 2H),

2.05-1.87( 1au85- 70( 3-24Hb 35, P fpar & iggn sl rt
4- phenoxy- | mgghﬁrlljd?ﬁgcaﬂ% Efnate Theqt { t?ﬁpj c? Bgur?dgjwa{ﬁ al neci3 from
test-butyl3 %&Hr SRy < %ﬂerﬁ?dﬁﬂhe@élﬂbo%yﬁ*%ﬂe & pREMo 1|-ﬁ18£$»e %Hne manner

as in Prepasmiconsl3. 10 1H NWR (300MHz, CDEC13) 5 7..32-7.20 (m 2H),

30 80 1 Tk W Al B0, S .99t
(4"Ch| oroptnerﬁmlz)orbmethﬁms)zwﬁwnokym —pixerdditgl1bthyljamino} -1~ (2
22?3?2% d e €It ?ie‘{)cogn%hg}lnécgﬁgﬁ ﬁ%l ned(frg%rig?/!t WEEJ'%: )4e:)Egln!)xy
| - pi peridi necar Fdeyltatée compdurid (2S) obt2indd {frREXex?=bityt hi-of Kphenyl ) -2
et yas, f""r?mi‘%n%&lﬁeﬂmé%' ?&E’ﬁaﬁ?”‘@%ﬁimﬁl%@@%@ﬁﬁ}%‘?’% Sndlpy 35“3 5
8.55 (8, 3HiF) ~21H) (2E)g g 47 chdoraphenyl) -27prepepal] Femalbiyy, (2tH) ', 7..60 |
(d; J 16Ftpyrlﬂbl)ﬁréﬁﬁﬁbyl]aﬁﬁho}a@é&la acid in the.same manner as in
Example 1.
ESI-MS: m/z 616(M}1)
_ H-NMR (300MHz, CDClsi) 6 8.55(d, J—SHZ, 1H}, 8.40 (br s, 1H),
-+ 20 8.04~7.95(m,- 1H), 7.91(d, J—BHZ, igy, 71.77(dd, J=2,8Hz, 1H), '
7.63(dd, 0=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), ©.80(dd, 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)—2 -0X0—2- {[2—oxo—2 (4—{[5—
{trifluoromethyl) eryr;dyl]oxy}~1-p1per1d1nyl)ethyl]amino}—11(2~‘

X

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-MMR (300MHz, CDCls) & 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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7.12-7. 38 (m 6H)., 6.96(dd, J=8, 8Hz, 1H), 6.90(d, J=8Hz, 2H), 25 6.49(dd,

7=2, 16Hz, 5.06-4.97(m 1H), 4.60-4.50(m 1H), 4.06- 8. 99(mJuBA%£0p5’ -
3.81-3.52( ), 3.48-3.20(m 3H), 1.90-1.79(m 4H) . Exanple 24 .

. 5-Chl oro’--ﬁl—o 2( ’57” 2-0x0--2- { [ 2--0x0-2-- (4-phenoxy-1- BC]B@FQU]dpﬁyI)
ethyl ] am no -1- (2-pyridylmethyl) ethyl] .--1--benzof uran-

2- car boxa tefyt | 0 obt f t byt no

- pi peridi rrzség%i)dxy H) % &gng{??%%){[ 'g'rbeqll 0rr33ﬁ1 gﬁiﬁo?u gél'ze%lq(e )ﬁ{)’
yl ) car bony?- T&ma 126(;%351(12 P+ @il Pér(mpaﬁﬁj/}]la&?fﬂo.}"léﬂc(et,l @Hici d-in the same .
nmanner as piedxamlbe 37 35 ESIMS: miz 561 (M-I) 1H - NMR (.300MHz, CDC13) 5 .
8.84--8.6 61 gd 'J=5Hz, 1H)', 6.19-8-06(m -1H), 7.67-7.60(m
oH),..7.49(d, 3. Stert-Butyl7zial(3whloreidpyriflyl 7oRel (pineridigsr, 1H),
7.32-7515(¢ar 1a@e96(dd 43 1 July 2005 W02/ 055541 PCT/JP01111067 J=8:
8Hz, 1H), 6.90( 5.15-5. 06 1H) . 4. 16-

4.00- 4. 02(m 2H)Th%4:égi§ armpRuUng jWasy Ok%alge%fm‘[‘ @Jﬁt*blltgé %Y@{m{}m 4H)
Preparat.i dﬁp@e‘maﬁn@u&wmﬁdaﬁ&m& 52chi6id ) 2O RBINPENF i dines PiPerdi ne-
car.boxyl ate To_a sol ution %I tertsbuty l6§4 hydr oxy- 1- - pi peri d. |ne

. car boxyl ate {37 gFS 1 RACAFLABT 48t hanol (149 g) and
tri phenyl pHospRi N@0@ESR,6 QLN 8 et rodwr olaean (450 731 vas, 1Ro5lsawl, v 1agided

di et hyy azodiqar ngghé\t glﬁ)38592%)_8c:i?§]g ]8(_11‘5 r’g><at3ur3$ veﬁ rred.at room.

) 70 5%1
tenperature for 2 hour’s hour's he 'TeaCtion MXture was
concentrat%@olfﬁrvaﬁho 3(92311v@0t(me 2B} udb. Pr-ohfed (mof 28he 1i 47 ésmﬁﬁjound The
crude pro Waspi . - purlfled by. chronatography ~on silica gel.. 15

1H- NVR (30 S 3.90-3.58 3. 20- 3. 10(m 211}. 1.90. -
1.78(m 2H), 1.68EL %06%CWOPPEM é-NqujiS)g’(aMﬂ d42d (Boehlono-2~
(4 Chl OrOpbﬁfﬁm(l)oﬂkl{l'(ﬁh@eré.alﬁﬂigﬁ;%ﬂf@:}f@ét% a%\(:)t;fm_] 1?483(:0-_21 (2= o
;;:d‘il néé’%t%’@‘i{%ﬁw tﬁygﬂeyg':]rﬁlﬁg%fﬂ]hl‘g?tl}/e conpound was obt ai ned B
fromtert-butyl The(2iRle-cdmpduindowast bbkyined - fiique tieditrBoaybosy} eﬁ—e .and { |
(29) - -2-{ chl&rgfé—ﬁ);fi'dyl)oxy]—1-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 1.
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-, 4H). |
- 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,

42



(4 --chl orophenyl) 2 pfopénoyl ] amno } -3-- (2-pyridyl) propanoyl ]

am no}acetic'acid in the sane manner as in Exanple 1. 25 ESI 1Ny 2002 553"
(Mr1) 1'H-NWR (300MHz, CDCla) $-8.55(d, J=5Hz, 1H), 8.-05-7.82(m 2H |,

- 7.62(dd, IJVROAEEHL 1H), 7.60 (d, J--16Hz, _1H) 7.45(d, J=8PET/IPOIZHYGT,
7.34(d, J=8Hz, 2H), 7.28-7.13(m 2H), 6-. 49 (dd, J=2,16Hz, 1H),

5. 05-4. 95( ;- 0- 3. 903 m 3c3MM 30
3H) 3. 30- 05 i%ﬁ(lz’ 41}1]’ 7,985 milqé@ 2%3 s Ggaﬁbl%ﬂ%ef’sz cﬁ?gf SN (19
-2-0x0-2- P{PlEko -1§i L, (2162, 07 mp- lHﬁrfI‘bdﬂb“?r -S2Zlowy PH) ; 13 pPQetith myl 1H),
ethyl } ang.e®)3-dz K rld_\glgngzt yl ] b fu 2 o] de
35 The ti t%ﬁ)oconpou(ﬁnd V\%gg){ogt ai nedi?larl%meétﬁe)nt 2_0]5 " %")4?2 é%ﬂ Icﬁq X]%'ﬂn o

trifluoroethoxy)-I-piperidinecarboxyl ate and {[(25) 2-{[ (5--

chl or 0-5 | - Besyzofatrianr 48yl ) car bonyl ] ami na} - 3= (2- pyridyl) pr opanbyl 1-
Jully 2005 WO

t e 1. 44 | |
O e b e LB e A B 35 et B P thsbome cocas) 5
8 83 8. 6; (m. | Hhe &i60e( dompotutdy wa]d—i)ab,talﬁeaiQch?)ﬂgt‘éélﬁt—lid)tylzé.gﬁy%rﬁf%ﬂ{]‘_b
7.4 *

v 16(1%15%15%?%?}%@6%1%9& (Eglﬂéﬁén ﬂé‘i S(aﬂﬂe E@&?‘?rf‘sgol% 64 (m
4H), - 3. 60-BepRIaRion3, 3.39- 3.17 (m 2|—|) 190- 1 58 (m . 4H)
P t _ t. I titl

' eparidl | Of-Rip! ¢bolft Y lenchy| PRI %EO%yzRuap'@ﬁ d% ngﬁxﬁﬁ@darqb e

conpound bt aln yl at e

and 2-iodo 4(S"p(g‘rlle 1t Re” éé%e ‘Mi‘hn las -|3ﬁ’ Br ]Bématméh 71 -BA9-UVER (R 300N Hz
CDOI3) 8 3.87-(3,786m. 2H), 3.75-3.65 (m 1H) , 3-55- 3.45(m . 1H), -

3.10-2-47( amz ), ,1.85-1.40(m 4H), 1.26(s, 9H:, 1.15 (d, , J7Hz. . 6H) .

15 . Exangge——%;ép E) -3- (4-Chlorophenyl.) -N'[ (1S -2- { [2- |

(4_i sopr opoxy- i -(25) périldi-aylJrophangi deNhy | ) S)H Nedxo-2~Gfa-dxo-2— (4- ..

(2- pynsdyl I 18 14 1 un oht ai ned

fromtert }_:JE%E)B%E( izgiﬁg%%ipdrlgl%ﬁﬁeﬂgfperl?d% necgzeﬁgff} ?13 We%h lit]('28)

([ (26) agrvipmice

chl orophenyl) - 2-peopeppyi &ﬁﬁﬂ&ﬁb— ﬁagzoﬁfﬁiﬂé)ﬂcﬁp%‘:&l—bﬁ'&f 4—-‘phenoxy-
~p1per1d1necarboxylate and {[(28)-2-{[(2E)-3-(4~chlorophenyl)-2-
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, ©H); 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} 1- (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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acetic aC|d in the same nmanner -as in Exanple 1. EST--MS.: mz 513 (NHl)
1H NWVR (300MHz, .CDC13) 6 8.5-5(d, J=5Hz, IH), 8.01-7. 83 (i n,1J42KR005 = - 25
7.66--7.55 (m ZFD 7 45.(d, 'J==8Hz, ZFD , 7.35 (d, J 8Hz, 2H) , 7.14 7.27
- (m 2H ., Q@U‘(aéw J2,16Hz, 1H), 5. 05- 4. 97(m 1H), 4.04-- PET/IBGI10§7 2H)
3;90-3.31(n1 6H), 3.29-3. 10(n1 2H), L82-1.45(m411), 1.14 (d; J=7Hz.
6H) . Exanpl.e.?2 -Chlo - N [ pr.Qpnoxy pi erldlnyl)
-2- - oxoetHyP] %ﬁr#% égédi éﬁ%wﬁﬁﬁy ﬁeiﬁy#)oéﬁﬁyfﬁ ¥- ﬁe%}oﬁgﬁ%ﬁnQ
car boxani déH) ,Thﬁa.ﬁta—tzll ®2c{m;rpmimd Iea0-ahtddi (medafy pn3 1403 Jag o, 28, 1.92—-
i sopropoxyql g Qﬁglnecarboxylate and {[(2S)--2-{[(5--chloro-1-, 35
benzofuran 2-- rbonyl] amno } -3- (2--pyridyl) propanoyl | ani no }
acetic aC|Er$PBnaﬁ; nanner as in Exanple 1. ESI-Ms: miz 527 (Mrl)
1H NVR5 300MVHz, 83,8, 68( o351 July
2005 WO 02/ 055541 tert 4 %i-?%t%lyél%&"%ggg’g?h fag;g; nyT T The title
conpound wedtRBivdiaked fron1tert butyl 4-bydroxy- - )

I-p|perldxnecarbg%£1%hquﬁggn of0Q9H9Qﬁﬁ%d' —B Qroiéﬂﬁ?%gﬁﬁggkm%§ I’

Preparation 7. Preparatio
PCT/ JPO111CARXY8aL 6. é3659 rﬁ)»lr% ZI?-&?AM@{%%M 7f141@ eél ayiSHz IH) .-
7.44 7. 3. 5t{idhendtiphosph 3tk - (58l% (N in2tbtratbiddr

) wa .

. 4. 06- 3... 89- 8- 3, 28 3 23-3.10

(m 17§ 'iolé@ylagé?ﬂ] dhefhad r@mdl(:agbem%ﬁge éﬁeﬁ @%%@3 Ff‘ylx’Q'FP.{?l |

?[ (421833--2 3{waa£ stotirrdd 4t r&ﬂ&a&@a&&tmgefmﬂlm&mﬁ@qu@t ataag"c for 8 :
[

i-46(s, 9 iy Sl sroe%?t%ﬂpg%g%}%z'é% i%é‘é?gi‘tgk%?ﬁ B%a‘r’r%?‘é (zksn?gl H}’ e

(1S) -2- {cr(@e PRoguE 6 XL |thepitiddiedicappoynd 2- Throethge | procut ms}

- 2- 0x0- 1- ;(u%ufwalﬂylaﬂé}aat)og@aﬁn&] oﬁ351ifca9h_:}éarophe“y') ~acryl am de The

t|tIe conpound was obtained fromtert-butyl 4-butoxy-1-.

15 ~NMR (300MHz, CDCl3)} & 3.90-3.58(m, 5H), 3.20-3.10 (m, 2H),:1 90--
C1.78(m, 2H), 1.65-1. 50 (m, 2H), 1.46(s, SH). E :
-Example 25 Do o : . :
' (2E) -3-(4 '-Ch‘lor'ophenyl)—N—[(1S)—2—dxo—~2-({2—'oxo-—2 ~[4-"

2,2,2- 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—5Hz, 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,. ZH), N
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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pr openoyl

] am no J-3- (2-pyrrdyf) propenoyl .] am no} acetic acid in-the

same manner as.in Exanple 1. ESI-MS: "z 527(Mrl) sH NVR (300Mznly@DEEL3) S

8.55 (d,

J=5Hz, .1 H) ', 8.01-7:82 (ni, 2H), . 7.62(dd, J=2,16Hz, 1H),

- 7.60(d, J-Wwfﬂbm 7. 45(d, J=8Hz, 2H), 7.35(d, J=Biz, . PCT/IP01/11067

2H),-7.32-7.1.4(m 2H), 6.49(dd, J=2,16Hz," 1H), 25 5.05-4.95(m 1H),

405--39 9(m 1 3597311m308 1.84-1.70(m -
1. 445”1%19‘?%%@ 5%@1 ( J= 7@ "3H) Exam()le 30 N-H)[ (1S) - - 2- 1([ 2-
(4 But. OXY- llI-I-—I\]MRpQBOBIdHZI,yIC)D(}lg} &)@%tshxel ]677111?(‘ oY) ;- B 61940 F=51z,

omona) SRS st 2Pty SR DL ﬁ%ﬁ%ﬁﬁ?‘ﬂﬂﬁaﬁ@g&,ﬁ ¢

conpound

and {.[(29=887.: [1E5,cR} 39 tddl- bTeﬁz@Har,aﬂlH& V130-Cansdny| 2H) armn:ps 5 .35 (m,

52 gﬁrggyLmﬂprQPQQoﬁlQlugnkﬁﬁ} %C%pI%Rggégbﬁ&?thgkz?nﬁ anner §§35§?WP!5..

-8. 173%5%70&11(%? YiH 5%17ﬁ8(m;59{‘1m 2H), 7.51-7.15(m" 5H); 5. 15 5.04(m
1H) 4. 07 1:Raridh) 20- 3..83-3.69(m 1H), 3.60-3.27(m. 7H), .3.24-3.11(m"

, 0.91(t, J: 7Hz, 3H). 4.6 1 July

1H ., 1.85°1.47 44-1.29(m 2
25?)5 VO 01/ 055$55}0fr%|5¥3815)§¥ At TiSIPREPPOsY LBRERFT i ifecqrsbortyilate- 2- pyrazinyl )

oxy] -1- piperi dheetatbexydraictmdChiadPObtIINET il tekcepaPYPomnsl, (PME%y&

obt ai pgd
2, 6-dich
314. 2( Mt
J=411z;

(m 2H).

(4-Chl or
- 1- pi per

e d b |-at.
O BRIk IR MG B foduditasennd, bt %yarﬁ‘e ma@@fﬁrlvss

HEn Bremeca3oomtz, CDCL3). 5.8.13(s, 1H), 8.10(s, 5. 21(sept et
1K) .. 8 J= 9 05-- 10 1.93
-k o %603)#*9 ‘St 5 38% 3P Pyl 3 és“éq 8y 3355~
oBhé iy 1, 3. 1@1@)47@1, [2HD~ . 841-1[ 4@6mch4I®)r,o 260y, aBENyl ) 0Xy]
|dLm3kd} -E=THQetayl) an1no) -2 0oxo0-1-- (2- pledyInethyI) chyl]

s 2-- PP PeRg 88 27

- 20

25

(2E) -3~ (4—Chlorophenyl)—N—[(1S)-2 {[2~ (4 lsopropoxy~l—"
plperldlnyl)—2—oxoethyl}am1no} —-2-0x0~1- (2—pyr1dylmethyl)ethyl]~
acrylamide :

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

1sopropoxy;1~p1per1d1necarboxylate and {[(28)—2 {[(2E)~3~(4—"

. chlorophenyl) 2~propenoy1]am1no} -3- (2~pyr1dy1)propanoyl]amlno}u,
acetlc acid in the same manner as in Example ‘1. e :
ESI-MS: m/z 513 (M+1)

JE-NMR (300MHz; CDCL3) '8 8.55(d, J=5Hz, 1H), 8.01-7.81(m, 2H),
7.66~7.55 (m, 2H), 7:45(d, T=8Hz, 2H), 7.35(d, J;BHz, ‘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 ' i : : . . :
G Chloro—N;[(ls) =2~{[2~ (4~ 1sopropoxy;1—plper1d1nyl) -2~

30

35

oxoethyl]am;no} -2- oxo~l (2—pyr1dylmethyl)ethyl] l—benzofuran—z—
carboxamide ' -
The title compound was obtalned from tert—butyl {—
isopropoxy-l-piperidinecarboxylate and {[(25}-2-{[ (5~chloto-1—-
benzofuran-2 -yl}carbonyl]amlno} 3- (anyrldyl)propanoyl}amlno}—
-acetlc acid in the same ‘manner as in Example 1. '
EST-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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The .title conmpound was obtained fromtert-butyl-4- [(6
chl or o- 2- pyr azi nyl ) oxy] - 1- pi peri di necar boxyl ate and_{.[(29)-2- 1 July-2005 [ -
(2E) .--3- (4=chl orophenyl) -2--propenoyl ]am.o}--3- {2~ -
- pyri dyl ) pr@pEesHI ani no} acetic acid in_the same manner as BGT/JPGEXH]G]DI e 1.
20 EST- : 583-.2 (I\/H—i) "ft-MR (30QVHz,® CDC13) S 8.56 (dd; J 5 2Hz 1H,

NS : -
8. 16 1.S 8..02 1 7.96--7.89 .7.64
(td, s, éHiﬁl-E Oéillé ngelgd%Jlig—E“ ﬁ%)(rs @@r(&“gﬁzgk&ﬂ) fzrl-% 44T 35(d:
J 9Hz 2m)35§m262£¢)d,, "J-:aHﬂ 1311):19 2H§L9(5d15~35gosw 1}1H) 463(#@(@0 (B QH}GHZ
3 92 3. 73( ‘?IH—EB‘ %% éér}melg%)e g égupggﬂﬁ m, 21}8 611 ézénﬁf’iiﬂl)
1.88--1. 43(m12]I-‘b(dE>C&r7ﬁﬂze BH) 5-Chloro-N- [ (1S) -2- [ (2- { 4-
6- -1 30 di nyl }-2- t hyl '
E2 ghd Or—%—pgré{;ﬂﬂp il )dl)tﬁx?/% et hyI]IOI-_-IOirI b:az)z/ofLranogogar%oia?nmdgolrhe title
conpound was obeEFTRIEEYY M@Dﬁy'blrt}gdpelrl[qmecarboxylate : o
chl or o- 2- pyr aziyy | ) X ~buloRBH h $18RAL R % g%r%a 1 }{pdxlo Sxy
5-chl oro-1 - benzaof ur an- 2-yl') car bonyl . r o
gm no} a%é?%Re%lél@%C%?bP%l%%@nﬁhﬁjﬁdﬁtﬁng @ &am%zszagun@r 59)7}71]24( MrH)

' H NMR (BOMstieRCl3) 5 8.81-8.75 (m 1H), 8. 62 (dd J =5, 2Hz, 1H), 47 WO
021 55 1 JuI 2005 PCT/ P01/ 11067 8. 20- 7.65 (td, - :
J=8, é‘é‘»ﬂ%d CRCAsp P -3-A3y 3 - 7?3(59(&H)3 §H£8-?1 6 (my. @'gfos 31k

7. 39(dd 3&@(}11,2921,) 1EH).87 -1. "26(:4,d,2H)J 825 (sH) oH) 7. 206©dpl.,30(ng 8H)5HZ 1H)

5. 33. 5, 16-5.07 (m 1H) , 4.07 (app d, J: 4Hz, .
391376@0%?{-{5“ g’5”67328(m 5H), 2.07-1.91. (m 2H) , 189172(m

. P@iﬂ@a__ 23 tert Butyl 4- [ (6-chloro- 3-'-pyr|da2|nyl) oxy] -1- -
eri di necarb, late QB ) f but yl
p| &igljri)x 10 @)%l peri -dilgne%{'_aﬁ L%xyl at Q%%%d%%é%gsﬁﬁﬂﬁg% yirl A ZI ﬁ(l nutﬁe
§"PﬁOPFe;§%r%Y#J&Yl@etEsiU fbhyl] 334/ ?‘QM%OB?JHHMNR— (300MHz

CDClB) ﬁci’:yfi&nﬁde J=9Hz, .1H) .94-(d,. J= =9H.z, ..H
~The title. compound was obtained 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) . _ _ S )

. '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.

BSI-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(m, 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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5.44 (septet, . J 4Hz, 1H) , 3.87- g |
Hz,. 2H) , 2.13-2.02 (m 2H),. 1.83-1.67 (m .. 2H 1. 48 (s 9Hury #80anpl e
33 (2B) 3. ‘(4-Chl orophenyl) -N- [ (19) -2- [ (2-- { 4- .[ (6-chloro-3= .

- pyridazi nyMO ®553411- pi peri di nyl } - 2- oxoet hyt) anino | -2- OX OPAT/IP®/11067

pyridyl methyl)ethyl ]--2-propenam de 20 The title conpound was obt ai ned
fromtert-p 4-] (6%., chloro--3-pyridazinyl) -oxy] |
-plperldlrrelé%é%@%ﬂ—éﬁ—@. and [[(29)-2-. {[(2B) '

3-(4-chlor ophenyte)rﬂ-mrtgﬂeqeyI(]samlmz&o@-(pya—azw gy yprppanoyl | am no} acetic
acid int it L Exarrple -25 ESI-Ms: 583.2 (MtH) 'H NWR.
(300VHz, %@?ﬁg %%%% gXS{‘% {Eem © 8.15-8.08 (m 1H), 7.82- 7.78(m

1H), 7.69 (td, JThes tilfe cmif@ouﬂd&@z(sj obtaQied. F2bM, tSrtbutdil 4Jhyd9dsizy— 2H),

5 45 55 (re oty dinglhEfadi e Uy 21?8219%?%%%«%’3‘.%@2 ingbhy §ws ga(m

1H), 3.73- 1331@2%%&51%1 Ppepgara izn B 3.07-2.96(m - 1H), 2..14-1.95(m
2H) , 180&35@@n3ahl)gﬁ>;mple 345Ch|oroN— | (1S) =2- [ (2- { 4 [
(6-chloro-3-pyridazinyl) oxy] --I- piperidinyl}-2-oxoethyl. )

ami no] - 2- oXoNR (30 ﬁrd)ﬂDCrlei H19.- 18tlisy| LHL, 8. EB(Eberlﬁdf,uﬁaﬁlZse@réimam de
The title Mﬁmunﬂ)yvas me%flzgm,tgrggmﬂcyl =14, [ 664nz, 2H), 2 05—

d{ (25) -2-
R RS A2 e el iaﬁfﬁ%}%ﬁi?ig“l (v Sobs w0
02/ 055541 M_ll%? pyridyl) pr opanoyl ] am no}acetic acid in the sane |
P Sor PPl S e, SR o0 2
1H), - 7. 2¥rpzapylpexy]- mlperl@@yfﬂ}ﬁz-(moﬂﬁ)yl)ail.lﬁ@}?2-lc8£ml A4
6 97 6. 9%%13313[51;1@?1)%1;4@(1%2 %E%%eém&ﬁié 07 (223 : 3H)26, .4 11--4.03 (m .
2 17 00 (m 2 ¢ ththy qompy Wzﬁ)o t%%%#a‘in%tmtrbumltégﬁt% 4- '
(6- met hoxyh3orpyZ+siaziixiyl ) exy] - 14P1P@rﬂﬁirﬂé$a%6ﬁ51@9ﬁé!lﬁ& fhedible -
conpound W@§23Pt§'HPQﬂhE&%b 8£§1P prope yl?a%lno} 3- (2~ ;
pyrldyljpropanoyl]amlno}acetlc ac1d 1n the Same manner as in-
 Example 1. ' | |
20 ESI-MS: 583.2 (M+H) : _
'H-NMR- (300MHz, CDCls) § 8.56(dd, J=5,2Hz; 1H), 8.16(s, 1H),
8 1l(d J=1.5Hz, 1H), 8.02(s, 1H), 7.96-7. 89(m, lH), 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, 1H}, 6.50(d,
25 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),
1 2.06~1.92(m, 2H), 1.88-1.73(m, 2H) :
Example- 32 - : ‘ :
5-Chloro-N~[(1S}-2-{ (2—-{4-[ (6- chloro—Z—pyra21nyl)oxy] 1-
:30'~ 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~

35  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),
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| - pi peridi necar boxyl ate and 3-chl or-o-6--net hoxypyri dazine in the sane
manner as in Preparatl on 7. 15 ESI-Ms: 310.2 (MrH) 1H NVR ( 300MHmyy 200613) 5
696688( 5.31'(tt, J=8; 4Hz, 1H), 4.04 (s, 3H) , 3.8-9-3.75 (br

i, n}-’é‘éﬂ’ﬁiﬂh J 14,.8,. 4Hzi -2H), 2.13-2: .01 (m .POF§ROL1I06Tg]- 1.

66 (rn 2H) , 1.47 (s, 9H) Exarrple 35 20 (2E) -3- (4- Chlorophenyl) N- 1

1S) -2-- t 1) | :
E2 2)xoet hyI f() {}6 m’[ 25}8 n% %g)ﬂéd Jpggl%lﬁlg’;:ﬁ%t’hyl ;é)‘eé’%‘ﬂwf %ﬁ Ie‘ﬂgm de The
title corrﬁoéﬁddwaé—%ﬂbz,allliﬁd ﬁném(serleut?/JB%dc[, 089, 2Hz,; 1H) 7. :

th 3 id 1 di d 2
(i % STalte G381 D bt L ypbpsiny ) PAFS YIS @ncas] [ 5106 %, A |
pyri dyl) pH Bbanéyﬂ}' sapmo},adetiie -achHY, i B- $lre3 sk, maHher 3a87+ 3. 2wt , 1.

ESI - - 5 NYRq6390 3) S 8.56(dd, J=5, 2Hz, 1
806@7 546(9|%§’MﬁFITD 21? P?{Rg?i ?t'&’WJ gﬁ%H)z 1H) §761(d J=1. 6Hz, H)lH)

7.46(d, J_EEEaréT-ﬁon 28 35(d, J--BHz, 2H), 7.26(d, J=8Hz, 1H) .18 (dd.
)-8, 5He, 1), t@rQZBﬁtﬁﬁ(dn[(%léhior05359y:(’£|:iaz]11ﬁﬁ xym,- ' 42-5.31(m
1H), 5. 06- 1%) (m 3H). 4. 04(s 3H), 3.66-3.56(m 1H),
3.51-3. 36’%’?1?35 e %xyéégﬁ] 2H), 2.16-2.00(m. 2H), I. 87 1.72(m 35 2H).
Exanpl e 36 . 5- Chrher’olt\lké (cbponf( #atdobtained ron Fepyrbdagl ny+hpdedyt-

0P reg DI Sl 580 SR AL LN, het? 10

conpound W@tmm&d%ara’emnb&tyl 4-x[ (6- methoxy-3-pyridazinyl) oxy]
-1-pi perlgsﬁ_q@grbggwlza(m nd { [(28) -2-- ([ .(5-chloro--I-benzofuran-2-yl)

car bonyl amno. .} -3.-- (2 pyr'idyl )propanoyl]am no} acetic acid in the
sane mannéR | (F00MRanpFfRCl)  EST-3&(d, S6PHZ2 (LK |- ) 94 Hl, NIWEOHZ300 MMz ,

CDC13) 625544 Beret], OmumpzlHm), 783 6827-(31(3'73 (Jbr5m, Zﬁ),lli*)zs (d, 4218(2 lg(gll_|Z '
) 16 Spitbigrat, égﬁad S onfe, Wl I8 2%)'8Hz481(ﬁ)' Eop
7 20(dd Bx@ppBHA3 1H) - 6. 97-6-.87(m: ZFD 5. 42 S.-32(m S
- (2B} -3~ (4—Chlorophenyl)~N;[(lS) 2 [(2-{4 [(6~chloro~3r
_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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1H) 5.16-5.08 (m 1H) , 4,:07.(app d,. J=4Hz, 2H) , 4.04 (s, 3H , 4.01-
3.90 (in, 1H), 3 67-3.57 (zn, 1H), 3.53-3.25.(m 4H).., 2.17-2.00M2002H).

1.87-1.73 <, 15 Preparation 25 tert-Butyl 4- [ (3 chloro--2-p rldyl)
oxy} -1- pi Ser 5%35%. carboxyl ate The title conpound . ‘was oBtHFrdd! ‘%ﬂom _
tert-butyl 4-hydroxy-- |-piper.idinecarboxylate and 2, 3-di chl oropyri d| ne i.n

(Soones " R RS 55 2Rl alnlE ], S R
6. 83(dd, 5 32(tt N 8 "4Hz, 1H) : 3.71 (ddd, - J=14: 8 "4,
2H) .. 3.41(EmaelMsa 597 Badtyz, 2H), 2.02-1.89(m 2H) ., 25 1.87-1. 74(m 2H) ,

1.48 oK | 37 4- Chl henyl) <N 18) -2- 2- 14-
[ (3(§ lor -%MRp§§ i 59&?3-jhﬁpﬁée?rﬂ@ﬁ&f%igggﬁgéﬁhﬁlﬁoéma%bv 27&&%—-1- _
(2- pybi dyl. :ﬁét(mywmhyvlsz—"prmanamde 3044~ 7TBG(IEJ L9 ,CONAUNA2YRR, 1mH),
O per Tt rel b B TR O e S1AL DS S8 Xy 3 onéngFyS-07 (m,
;ﬁ--proparl&/lv }- Bhithd)3 (m,32H() 2 9y@2ftyJEas)cnpr agranoysl ](63%&)5& (ﬁceim% (aggg—lv:g
e sane
RO, 02 @gﬁz@pb?rf)“ %%0’ s]7%6(1 7548 54”7 68-7.57(m 3H),

CDC13) $ 8.56 (dd, 6 _
7.46(d, JErgepragien 24 354, J=8Hz, 7 29- 7 23(m 1H), 7.18 (dd, J=8,
5Hz, 18), 6. 85( dertIBusyl S, (eliktn cﬁ%}lg-iwhxggg%& V\ola)Z/ ?55541

PCT/JPOl/llOG? . 16 A Vi (m 1H)
.14-3. Bthf: 83158’3‘% E%(m . 3H) , 3.49-3.20(m 3H), 2.01-1.80(m

- 4H) Exarrpl e- 3‘311@ ’ﬁhilzr @opolin h®s -t ided frof tbrﬁ%&wpr@h%ﬂﬁf{%rdyl )

oxy] -1- 1.8%0 - -.0X0 r1.dyl nét h '
ethyl]-- 1- of ur an- : 8a¥g%l§%r#rf%?“°%&%rf’l ?T@%%Wb&ﬂg‘ eo’b‘fla d from
tert-but yFame jﬂ(asmed:hla@r an- Erﬁyarad;nlopoﬁy] 1- pi peri di necar boxyl ate. andI _

{[(295 2-kd {18 c@llgrg h—}k penzofuran -yl) carbonyl] amno } -3- (210
yrldyl)groRMpr am no} acetic aci-d in the same 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 _ T
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. '
EST-MS: 579.1(M+H) : - C -
'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-

49



‘Exanpl e 1. ESI-MS: 596.2( MrH) ~H- NMR (300MHz, CDC13) 5 8.86-8.71 (m 1H) |,
8.63°(dd, ' J =5, 2Hz, 1H) , 8.21-8.09 (m 1H)-, 8.02 (dd, J 5iJBHO51H),
7.70-7.60 (m . 3H). 7.50(d/ 15 J 9Hz, 1H), 7.43(s, 1H), 7.40(dd,, J=9,

" 2Hz, 1H) NOSZOF>4h gy, - 1H) , - 7.21 (dd, J=8, 5Hz, 1H) , PCHIBB/100d, J=8,
5Hz -5.44--5:36 (m 1H), 5.17-5.08(m 1H),- 4. 15-4.00(m

--3 8 28 3 2.00-1. 81 -2
1 65 1) 56?D %ﬁ?&%réﬁé?a’?%% 20 gg]nt ll_;R,ltyl - (M2 |
4-[ (6- crdﬂ or o- 4- gihe rfiidiley Epopybrd - wasl. p:h:temgﬂdnéﬁambbéytaﬁwtﬁih@-m(td-e ' _
n n t [, t
ond 4. oo RS s B B P G Yl p ek R i Eea e o RV B gl TS Yas
ESI - M5:- 31f4£ Qi-mhﬂprg L ¢ BOGIV2, - YTDCA B oﬁyB]&Eim} AH)(2- 6.76(s; |H),

5. 31(ts, A 05
1 93E'm' ( ldyﬂ}i’rég&f}”glalsﬁ(“ﬂmz}%dgt E%‘Elé ‘g%%&a}“é%@%@ 5%21%‘)%H) 3.
(4- Chloro N—[ (1S) -2- | (2- {4--.[ (6-chloro-4- pyrimdinyl) oxy]
-- 1- pi per iBEIRMS : }593 preshhyl) amino] -2 -oxo-1- (2- pyridylmethyl) ethyl]
- 2- propengm de The title conmpound was obtained fromtert-butyl4- [(6

chl or o- 4- pfir iR d‘:'?ﬂﬂl‘%y]cpﬁlp] perd-#in8e i boxylH e &ritf (d62S)=3, 2Hz, ‘1H),
35{[ (2E) - 3(24Dr8hﬁ0|(mphﬁn)yl VF.Bptapeoey| duam 1w} - 3 (65 (d, J._.2Hz’ SIH),

PSR PERIAY, ka0 4fCeH 5535, i LS BE, Baen il ESTRLSue

(300MHz. , Jaﬁ@rz;)lls)s BBCB(cEB{ W=8"; SEE) 1HB,. 56. {56.89)(m,8285; 5: 472&9(313 (nd 1),
7.96-7. 89 _ t 6 Hz, 46(d,
1 SHLe Sy B el 26 i )

J=9Hz, 2|

16Hz 1H) 1&6 %T@ J -3 m)(m, 1H}5 Bd53-3=0bitm, . 412;4,) 177 . @@(@, 2H3Hz

7. 19 gudz1 . 73, @ﬂq lH) y 6.76 (app d, J 2Hz, 1H), 6 50(d J=16Hz,
%42 5 32 m 1H) 07-4.98(m M, 4- 05(d J=4Hz, " 2H), 3 9_3 3. 77
ml m&%) 347321(m 3H) 207191(m2H) ‘
1.71(m 2Hpert-Butyl 4-[{3-chloro- 2-—pyr1dyl)oxy} =1~ e
- - piperidinecarboxylate : ' St SRS
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) .. o R -
'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-p1per1d3.necarboxylate and {[(25)-—2—
{{(2B)~-3- (4~ chlorophenyl}-2-—propenoyl]am1no} -3~ (2~ ,
pyrldyl)propanoyl]am_lno}acetlc acid in the same manner as J.n )
. 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, Z2H), 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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Exanpl e 40 10 5-Chloro-N [ (IS) -2-- [ (2- { 4- [ -
(6-chl oro--4-pyrimdinyl) oxy? -1- plperidinyl } -2-oxoethyl) aniunajoos
- 2- OXO-"18YF§1 yridyl methyl) ethyl] --1- benzo furan--2-carboxan de The
“title conpdUheR%EsHlobt ai ned fromtert-butyl 4-[(6- PCT/JP01/11067
chl oro--4-pyrimdi nyl)oxy] - 1- pperl di necar boxyl at e and {[(29)-2- f.]

carbonyl] am 2 by dyl.) pr no no t| c acid in.the sane

manner - as ?giagxan%ﬁlé’ EE)A@S? %éé gg? %‘I\ﬁ%—lﬁg% ‘@:D?}?LQT} ®H), o
G- 81, 3. 74 B0IMA O30S, (052, Doy, T, 22015 ?ﬂﬁl‘ﬁﬁ%&d J=ote. 1H)
S, , , ,
7.43(s, 1H¥@mﬁ‘=&%%-(%%, J=9, 2Hz, 1H) 7, 29 (d, J :- 8Hz, 1H), 7.22 (dd, J 8,
5Hz, 111), 6.77 ba@hlaero JEZI-(IZ.SHH)[ 25{4~4ﬂ635-<31’io(rm—2ipﬂrmdiﬂ])6n@}(}8em 1H)

.00 (@ 91%&@1%%2230;@&&%1 el g b P kR A Y.

[ 6 (tri fPERFOREIARNY-carbeyaridelj nyl] oxy} :-1- piperidi necar boxyl ate The '
title conpound wmseqbitteyen%@m%&mtﬁéé - inedr fQ}SﬂrPé}.‘t— aﬂi - o
nai LR e

- pi peri di rbo 6- trlfluororreth% -4-pyrim _
sane rranne&g%r‘? ry?/l?r EYZF?%W ISPipsriginegag BXYMHQ %ndlfﬂ-[r(l%z) ('%*O{)M-EE-
ngé?’) ?2( o 1*Hd)1201urﬂ6{$-y1$8|d)arﬁ;ny5;]3ﬁihé 83J35 1.95

1. 84- :11068 ( r ﬂ)’ p%f%%g‘?ﬂ A}alg?j:ﬁﬁl é‘cg%? {BE eBSaHF4P‘?@f('fﬁﬁr6§h’éhyl)

[ (1S) -2-Expmnlz Y. [ 2-oxo-2-- (4- [ 6- (trifluoronethyl)

-4-pyrim didyhds. >S¥3}5 b _ﬁkpel’l di nyl) ethyl] amno}- 52 | July 2005 WO

02/ 055541 PCT/JP011110 Y4 1 (2-pyridyl met hyl)ethyl ]-2-propenanide The title
conpound WHSNMB( 4BO@EIR,r BCLentd BuBE-84 748, - 1K} s | § | dRdeeUky) 20z, 1H), :

- 4-pyri ni di rzyu—]s ozaxin 118y, ,I Peyd deﬂewéo%&' atlﬁ)a”d 762P)60.61,1 d1)(25) 5033,
(4-chy $ro%h% ﬂ 5&6{] a no}-3- (2
PV | dy )prop Fflém olf:g t il aci d4pr§d9he s%'r%{%aﬂﬁér Tad8{dy B8Hmle 1.

EST-Ms: . @Hi., 17(®Eﬁmd J=8,5Hz, 1H), 6.86(dd, J=8,5Hz, lH), 5.44~5:36 (m,

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]aminclacetic acid in the same manner as in
Example 1. | o
- BSI-MS: 583.1 (M+H)
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1H NVR (300MHz, CDC13) 6 8.86(s" 1H), 8.57 (dd, J=5, 2Hz, 1H). 8.08- -

8. 01(m | 1H) 7.98-7 .89(m 1H), 7.64 (td, ' JAB, 2Hz, .1H), 7. 6L{uk2000 J:

16Hz, d. J-:OHz,. 2H), 7.35(d,, J=OHz, 2H), 7.27(d, J=8Hz, 1H),
7. 19(dd J“éo"% Sy 17,07 (s, |.H, 6.50(d, J i6Hz, 1HRCTHIPOVIBEAL(m
lH) 506498(m 1H), 4.05(d, J=4Hz, 2H), 396380(m 1H) | 368350(m

3. 50-3 2.10--1.95 m Exa | e
20 3P0 B ol At 8% D5, 30, B 2050 T2 B35
(trifl ugr?"he&w)m,) 13)p hyﬁi Eﬁd?rﬁﬂﬂﬂﬂx%l}}) , 1-7picgdiadi JJWHS)ZdIEi h)rz]iJH]) amI ﬁm}(d 1- G
2-pyri ur. 0] e tit conmpound
&aspgbtayn €?¥0n1t f?Hbu%z? 2??%%; £%F (trlglzoégﬁ%1ﬁ91Y 7 54(§9r|33d|ny|
| oxy) - 1-FibedHzdi d@darﬁoﬁy[dufﬂ#%ﬁﬁzr{1ﬁ)4280462d{ J=9Hz, 2ZH)}, 7.35(d4,

(5- Ch|5r0J-é?&nZ@fmfaFr§% al)JﬁﬁPO%ﬁ)] af“f‘?{dc? J—%ZBHZ, JH), %(7%@&3{1

pyri dyl ypropanoyl_ ] am no acetic aci’d
EST .MB : O5EEE( 55 WIEM=(1§(§1§M—|2H)CD@| é?*% %29@( Jgi),1ﬁ>07848289n,75 (m~

1 8. 63(18,, - 8. 2 - 5 4t
7Hé5(d (104, -4185,(a2Hg=214) 2}13 @U@@ 3., 71*(9:1; iﬂg {1gb-3J 48, o F@H% 39(dd

: 49( dd j
J 9, 2Hz; “ﬁ% ﬁH}“za%’é ( PR - 9}#511 ?Hg)i L T 15781(5‘IHz2HiH) 2 07(s
1H), 5. 52&%@ 40H) , 5. 16 5.07(m " 1H),-4.09(app d, ~I=4Hz, -
3. 95- 80 0 2. 11-
1. 90- §7S(m( mzkl)]éj)cﬁ%g’ﬁgr 1 (R T s ﬁ% i % T4 %Jﬂl@&é’h%wyh H
- 4- pyr i mi PiLppriidéryl }12-piqedhivdi) eaiapbhelybac-el 3B -Hheitdyiline thoirpetingll s
obt ai ned B%ﬁEbEﬁE bﬁlégrﬁéxﬁ%gngy 1- pi peridi necar boxyl ate and : .

4- hydroxy-2--(tritluoronmeth yrimdine in the sane manner as in
Preparation .13. TESTtMsle:ﬂfsn;@ Mps5ebieingd/ 6566 Atent-huityl260% (6—

PCT/ JPO1/. a;mafom@ym:(&%%% y%:Di:lﬁ j?dﬁaeéc@cﬂo%%légéggz(lgdg W%S)l%-g64l(-|(zj

JJ6 H){é‘? 5%?#0"121333112?%@1}”%8%}1?3@?-@“ 11131&81(3& 9T Exanple 43
5 ChI or 0- yridyl Brogauxd]adiné} 2cewoc 2ac{d-id . Saklef inaﬂﬁ@frewyiﬁ i
-4- pyrlntghﬂgie]loxy} -1--p|per|d|nyl) ethyl] anlno - o
ESI-MS: 597.1 (M+H) Co _
"H-NMR (BOOMHz, CDCl;) & 8.81-8.74(m, 1H), 8.63(dd, J=5, 2Hz;-1H),
200 8.56(s, 1H), 8.17{br. s, lH}, 7.66{td, .J=8,2Hz, 1H),-7.66(d; J—ZHZ, B
‘1H), 7.50(d, J=9Hz, 1H), 7. 43(5, 1H), 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), 4.09(app d, 2H), 3.92-3. 78 (m,
1H), 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-MMR (300MHz, CDCls) & 8.86(s, 1H), 7. 06(s, 1H), 5. 39{tt
. J=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 ; o .
(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-chloro-1

- (2-- pyr| dyI met hyl ) et hyI ] - 1--benzof uran- 2-car boxam-de The title
. conpound vvas obtained fromtent-butyl 4,--{. [2- (trifl. uoron‘eJ!dWJO))S‘

_ 4- pyrlmd ab/ %} 1-pi peridinecarboxylate and 10 { [ (29)-2-{ [
B3 r an- 2yl) carbonyl] amino}-3--(2 : PCT/IP01/11067

pyri dyI )pr opanoyl ]am no}acetic acid in.the sane. manner as in Exanple .1

ESI - 3 5 8.84-8.74 1H),
8. 63(dd Iz 5‘%%@“%@@%#] 'é’ﬁ?pe?:ﬂ}‘lg% 24-8.14(m 1I(—I)m 7H235 (td, J
87 ggz(dd gf ﬂ%(@tl&@?mpomh{)l was7 ob¥raf dedJ£8bia, téH)-but gl 4~B[e{§ éﬂz :
1H | (t]ré“d ! Eme%ﬂg]lﬂb';zg’é‘g’g‘?dlﬁ‘yﬁ?%}’} %E%lpesuﬂz%nég g“?’?ﬁlﬁfﬁ) ang og
(app d, 2 [ %—@zrié (88) ¢ A7 (41¢hlorogheyB) MMPEHOYSH)ﬂuncS}M-(‘Z?r 29(m

2H), 2511- ﬂyﬁﬁym)praﬁaﬁb&dgar&u&ga%e%ﬁc(Q&l@'&n o at{é“%?"?% J§pt-Butyl

4-[ (5--0:}% oro]2 yrazi nyl )oxy]-1 piperidinecar € t|t| conmpound
was obt ai §nrtert - butyl -4- hydr oxy--- .25 1-piperidi necarboxyl ate and '
5-chl or o- -mlp@msazsmmll(mﬂhe sane nenner as in Preparation 13.

5-Chl or o- 3;p i pared according, to the nethod descri bed in J.

Org.. Chem HZ%M‘% hﬁﬁd CDDFE@ 8.B8(sNElERIA AMAd JoS12HNVRH)300MB-.
CDC13) S 8-02(m, IE) H77.9897. 89(99(@1{),1 =1 Hz (k) J_s52m4(tm) Jqs,sﬂalz 1H)

3 gg :110;8(35916?{[2') 1§)%92§39§jﬂi St Sanfih, s, 2ol Lo g)%'*é
(2- (4- J(:ﬁ &hl 6¥b- 27p1,/9f£51rn)ﬂ|‘=)3 éRgu] 1H) 35 .5i7des i athyIG}S(E(cbxcreﬁ_GH:k)

am no] - 21g>)<p 8- 5125 pyt xgly 1Bt hyl psed t'g/gj[]tm bﬁﬂ bgn ;@urﬂﬂ% " Caf ] boxam de'

Thetltlec u was. obt ai ned from ter
chl or o- 2--p§gp§ Q&Iﬁ‘ Xy -4- §f &eﬁ%ﬁ“ne@@bo&ﬁ%ﬂ% 3{1)[ @23) 1.2%(,1

Jul'y 20052HYQ 02¢®555%(m, PEJ/.JPO ./ 11067
{[(5 £I:L;ul OkQzr Ige of u.ran-2-yl)car-bonyl ] am no)- 3--(2-
pyri dy %ﬁﬁm no}acetic acid in the same manner as in Exanpl e 1.
ESI -NB: 597. | ( MeHFRLGENKR [ G0 MRz oxo-€DOIR)- 2828348 {T8tm . 1H); 8 . ~62(dd,
2 ' 852 Hg HZ itﬂﬁlaox%n@c’tﬁll% 3-(4%3;}5‘211&%8‘3 (3§(y}-]=i')-plpe élriyljl l_e%hyz ] gn?;.'(go -
- —pyrldylmethyl)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. ‘ '

- ESI-MS: 631.1 (M+H)

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

- U=5,2Hz, 1H), 8.20(br s, 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), 7.28(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). '

'Prep_arétlon 28

tert-Butyl 4-{[2- (trlfluoromethyl) 4—~pyr1m_1d1nyl]oxy} 1-

| piperidinecarboxylate ‘

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)
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7. 65(d J=2Hz, 1H) .7.49(d, J: 9Hz, 1H), 7.42(s, 1H)", 7.39(dd, J, .9 2HZ,
1H), 7.27(d, J 8Hz 1H) , 7.21 (dd, J= 8 SHz, 1H), 5.26- 5.1.6t fulg2@E) ,
5.15:5.07( o 08 (app di 2H), 3.9(c)--3.75 (m ‘1H), 10 .3.67-3.43 (m

Wo sl 5 '

" 3H) , 3.40 ; 2.06-1. 90 (m 2H) 1 87-1.71(m . PEE/AIP01/11067
Preparation 30 2 Brorm 5 rret hyI 1, 3-thi azol e To a solution of '
2-am no- 5-1 (30,0 th|lrz I 6&%9) 15 acetonitrile (200 m) Was
added. dropwi 26t ert-pueyl “hrts (% qﬁﬁHzat 1B PobpbhedtHBHzaddi von of

. copper (12)3%tdm dEY,3ig) a;Haar 3583113:701(&5 2Efht, eB.33%#dd, 1030 4318, @82 or 3
-hours thegm Xt | onggnt rat a pant.htioned, between I'N :
hydrochl ori cmam 318:#\3@% ﬁlﬁ ?ﬁgce?aﬁg l‘[@emér 5hr)n’cgl'ggé ‘washed wit h

wat er, satbts 20 . agueous sodium hydrogencar bonate sol uti on and - 7
brine, E'dl‘l ed OV e5-@MDH-RHLY (TBYDSSH f fH_l taer, t hrough. a pad of
Celite, and ncentraﬁnglr% vgcuo %%nﬂv[ga{oﬁge tzl t(lt4e{gorrpound (3.24 g)-as
an oil . SpyniANIRY 1] 98y -PODEn BYiny 1) eyl damikd ) -

2.44 (s, 314)fzaﬁﬂayameanymeﬁmm%zéf&a@zn@a%x&ud% thi azol _-2-yl)
oxy] -1-- p iper e box e The title conpound was obta| ned from
tent-butyl 4- hydrs ynr' %PB ‘?d’i’%é’&?t@&ﬂ?@atféoﬁlngert‘bmyl ={{2-

2- br om)o 16‘:nnitl|m;olromgﬁhyhj azz—qb:\e:ﬂmdﬂm@'llsaw—- rf&l:ié@:a&b%ﬁ%ﬁié Oé!ng

ESr g 298,800 LA b GBS 2.0y (A5 S B0, o,

3H) 2 06 -PYTigly hproasnMImxgeagetzcnacz&bmltma(m@mbameaasmxe 45 .

(2E) --3 ghkogophenyl) -N [ (15)-2- [-(2-(4- [ (5-nmethyl-1, 3- _
t hi azol - % Cé))al |per|d|nyl } --2-oxoethyl) amno] -2- oxo- 1 - (2 55
W O 02/ 05§ ZHSCEAD pb Y )067 pyri dyl-net hyl) ‘et hyI] <-2-propenanide The
title: cénawd(mmbt @DGQQ) far%msta%tv.?% 14y ] ( dh '~512 By )

?4t2|h %?Lpﬁeﬁ)s%lj Ogyéﬂ o%bﬁg ngﬁ%&gxyﬁ}tf(—gn&j fd F?p?%banlﬁl)lr] ani no
}acetlc adi- 65|(¢i,t'5fe23arml}nanr‘?em9aa,lm=9mzu €lH), 7.43(s, 1H),.7.39(dd,
. 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), 1.90-1.74(m, ZH} T - -
. Preparatlon 29.

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

25 lupiperldlne(;arboxylate 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) amJ.no]—z 0xX0~1-(2-pyridylmethyl) ethyl]- 1-— :
benzofuran-2~Carboxamlde : :

" The title compound was obtained from tert-butyl 4-[ (5 .
chloro~2——pyraz:.nyl)oxy] —l-piperidinecarboxylate and.{[r(zs)mz—
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ESI - M5: 568. 2(M+H) ."H- NVR (300MHz, CDC13) S. 8..55 (dd,. J=S, 2Hz, '1H) ,
8.04-7.97 (m 1H) , 7.96-7.87 (m .. 1H), 7.. 63;(td,...J: 8,1 22004 H)
7.61 (d, J=16Hz, 1H), 10 7.45 (d, J 8Hz, 2H)., 7.34 (d, J 8he, 2H)., 7.25
~(d, JBHz, Wmllﬂvbﬂs(dd J=8, SHz, 1H), 6.73 (app s, 1H), Gmfmmmuﬁ@Hz

1'H)513(brs 1H), 506498(m lH) 403(appd J4H22H) 3.83- 3.49
- -2.31 (dy ZJIHz

(m 3H), 5 51 H) .37-3..20

2. oéﬁgﬁicggl("rﬁc’ Fpen Céﬁpe%llxﬂfm(q}pf’ ~18= [ (2- [ 4 [
(5 met hyl Iiyrlcﬁflt)tmrapehoyﬂ}aﬁu)ncqadetlc écmﬂpﬂﬁltﬂiénslamb nmadnepXetiyl )
am noj - 2-p 00511~ (2 pyridyl methyl.) ethyl]-
1- benzof uran- 2=car boxarn ide The title. corrpound was obt ai ned from
tent - butyIESﬁ"f% 207 . kdMHYY -1, 3-thiazol-2--yl) oxy]

iy o
2- {Fl(g%(rzlhlmgpo- g ér??g%urc}%qi){ 2{)8((:282)gn;7?](’ﬁm3n[9’} 836498y, Ijﬁ;EH:)’Hﬁyr éﬁﬁémoyl]__ '
am no} aceticl#eild mn 1Kk SRS wannidd ,ad -90f (sExARD) €7 165 BSY MS8,382, ZIM,H) '
25 " H NWR = 1 S Z d L
51078, 11030 20, ol T R 5 - 3’{‘*9’7 B 20 9%5’24?‘«5’6‘? G
OHz, 1H), 14}y 7 ZHel ( dF8iz=oit) o1 211(|cbd ﬁ—as!éuz, IJIﬂBHz'v 26H) -
2 58(21 (cﬁilﬁ](mS 1§HZ 5.113-5 ?)74&QS;LH1H)4 08 @1 é7)1,( ; 75(%:1 lH),, |
.5, 199‘12 ;’B%LSH@‘ %, ’(a I} d8°" ﬁ?zﬁz 593—0 %O(AM (%HJ f4|31) 87 ~3. Blm,

3, 27(m 2KH).2.31(d, J=IHz, 3H),.2.07-1. 78(m 4H) Preparation- 32 .

tert- ButyIP Lido-sdl orol 3-thiazol -2-yl) oxy] =-1-
pi peri-din refera 5 To a solution of tert-butyl 4- [- (1,

3--thi azol - 2: - yPTBesyP-S-methividedi drtbéacdbxyl ate (8.0°g) in acet|=c aci d (80
m) vas added QBOQV\ééﬁlﬁ\icﬁPb@ QSHﬁ&hBLﬁlrﬁ&riﬂ =3, 8krnfhe i x ﬂre? 3@’? lm‘"d

to 70Cadst|rredfor hour s he resulting mxture wa

Jul y 052 6%%%%@?41‘2@&1/’“&#0‘1%%1%# firepyisex Fere byl c;@te:g@eglﬁaaw
wat er (‘80mi ) at agdicd f@ﬁbﬁé& aMdif sefhyle- é&%@f €1 }T%?coﬂﬁ&@”'rgf: S fe S

concentrated ue_was ssol ve acetate.

n.va e resi
The sol ut’f{%ﬂutﬁi b%g%ﬁ:eﬁaibvﬁlflﬁlq R Gdf iRIhydexrde Soe l}ﬂWGTh@Sorganl c
I ayer ‘wasCongehieth tbid lankdr pasti tidmel dveiweenhyNr bydromgraesicimcsdl dage - and

| ethyl acetate. The organic layer was 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 ' '
, EST-MS:-177.8 {(M+H)
25 'H-NMR (300MHz, CDCls) & 7.25(s, 1H}, 2.44(s, 3H).
Preparatlon 31 C
tert- Butyl 4-1 (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 .
(28) -3~ (4-ChlorophenyL) N~ (15)~2- [ (2= {4 [ (5-methyl-1, 3
‘thiazol-2-yl)oxyl- 1-piperidinyl}-2-oxoethyl)amino]-2-oxe-1- (2~
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concentrated in vacuo. The residue- .was purified. by silica gel colum
chromat ography (eluent; 9% ethyl acetate in n-hexane) to giveithg2beile .
compound (5.56 g) as white crystals. ESI-Ms: 319.2(M+H) _ 10 ' H- NWMR

- (300VHz, . -YPO2/83558 6. 93( s, 1H) - 5.11(tt, . 7=%, 4Hz,, 1H), . PGTABAIIZ0G3 (i n,
2H), 3. 31(ddd J=14, 8, 4Hz, H) 2.07-1.94(m (in, 2H) 1.87- 1.72(m 2H),

1.47(s 47 (.2 4--Ch|oro henyl = 1S)2 2-{4-
(5- CI(’II oro% @ﬁf@tgmh%‘%@z} ﬁ—)pr amiglen;: Berl él alyl 1- 2 E)xf)et %yl ) [ <(31m E]O)[
l:2) 0Xo0- LI (2-  pymHedylinge hydmedmimd Jwads Fﬂkﬁﬁﬁm deod heeti-tihecy@onpqusd was

obt ai ne

f
chior0-1 a8y S5 S o - 17pimet dinsTarRe At e aRd $3SY- (29
(4- chIZ)T{ddBEr)lyB)‘(élichlmnmmmwll)) —arpmopeBoyl Paniri(} -3- (2— _

oy 6 pygaatonLon o) i ac 4t chRy ST il 5 R

80679§X(aﬁ’¢31§H7- 795788(m 1H) 7.63.(td, J=8, 2Hz, 761(d '3
16Hz, 1H) Fg\i_ﬁs465ég|12 waFHE 7.35(d, J 8Hz, 2H),. 7. 25(d7 J 8Hz, 1H),
7 ,18 (dd. J 8, 5k, 6. 92(s 1H), 6.50(d, J 16Hz, 1H), 5.23- 5.13(m

1H , 5 6@~&M®7 momay CECDY (Safp 56,(dd, 4PFS, 28e) ¥H)3 $3.0437487(m BH),
3. 48- 3. - 20(.96-3B7 (B, Oﬁ{)l 83 (tal). J—Blﬁéﬁﬂg"ﬁ{ﬂs 7 Cﬁ(%CtJEQIGHzNiH)(,lS) -2-[

(2 (4 L Goehlor g SAhi 20l Vi ) syl bl prys dipyll Zrgrogiin)

title conﬁoaﬁddd/asJ@&),tﬁimedHf)r 0% Uer(t-lppusyl 18y | (650, oeibHz, 1H),

3t azol 20y1) ogyTypl- &UBerdbggear baxy ate e U (28h,; "o, 2. dad

(5-chloro-T enzof car ani no

pyri dyl ) pPepaitoy| 3@ rﬁo}@dddl,cJaé;ﬁdSHa, t hig) ;sa3re371'@nﬁ@r(mas2Hh, Ex&h‘p:l,e 1.
ESI - VS: 69211%%, 572 395\]_@ ;79%9[054}1)/\0 02/ 055541 ' PCT/JP01111067 'H NWR -
(300!\%2 : 81- - 5.(m ""1H) 8 63(dd,. J 5, 2Hz 1H) f

8.21 13 7. 65{td L8| 2Hz, 1H) - 7.65 (d,; "J-2Hz, 1H) , .7.

4L9 (d, J 9Hz $I=l):hloz?o-ﬁt~?[( )%[(21{39[«9%\9*&&-21'123{11&5&& ~3- ﬂé‘h 1=
4J028Hz(a%;% fesly (d%zéyokﬁegggﬁ a@-)ta%h%O e 2§Pzr6ld§h§?ﬂe %—fr)ylé “06-
. benzofuran—2 carboxamlde o
R The title compound was obtalned Lrom tert~butyl 4-] (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, J=9Hz, 1H),  7.43(s, 1H), 7.39(dd, J‘=.9',2-Hz,_ iH), 7.28(d,
J=8Hz.,.1H'),,i7..21(dd, J=8,5Hz, 1H), 7.43(s, 1H), 7.39(dd, J=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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- 5-dichi0ro

1.78(m 4H) . Preparatlon 33 tert- Butyl (3R - 3. [: (5-chloro.--2- pyrldyl)

oxy] -1 pyrrolidinecarboxylate 10 The title conpound was obtai nagy fooem

tert--but yMIMASR -3- hydroxy |--pyrrolidinecarboxylate and 2,
%1 ii the same manner as in Preparatlon 7 PCESPOINB0Z99. 1.

(MHH) -' H-NWR . (300M—|z - CDC-13)-5:8.08(s, 1H), :7.53 (d, J=9Hz, 1H),
40(m 4H, 2. 14(br S,

d,
S (4 e Jibcedld 218 e oD s GGGt et gy 5.

(2 {] (35) with ¢t1?& eldedzaueZdﬂ]hay?ﬁdﬂaic ?ﬁa@er lvéﬁlﬂon@éhétﬂ'géd _I}J_.FI]12 vALHS) hyl )
am no ridyl me e ropenam de -The titlé.
PR Lne (55 %}(f?lep% Jtsscﬁilt‘{ﬂd) €_§R?¥gld agatatay ofle 5Pytiiep yas

conpound was obt ai ned 1 Fonmt
oxy] - 1- pyrpsi ki etk edibo il aeﬂmﬂxj/d{roﬁcldasw‘?utmﬁ ‘WheBrg@ic layer was -

4- chl gy ophesy - =
f)yr del )gr ocpanéo%llw%?n %g?ggggﬁﬂeég{gg%@ apﬁg&o%% W@rmﬁ's Su{lﬁat%?r’é(ar’rpl e
1. ESr TS 1VERNR ( BDeMesidBCIG)s Pusisses. 153(sulith) gel

8. 08- 78. oﬁmmmro&aQégr%pﬂg((@lu% 33 9%§%<¥t taniL Z—ge%%lego(tﬂf (r;l

7.45(d, J=8Hz
1H) go 6. é—’P(erT])C Zw? éﬂwﬂi (532 ﬁeﬁéz amhl%esgzy@m@(sm ‘1H), 5. 06-

4.97(m 1H!)SI—MS 9919d2(M-|=1¥)4Hz 1H) 3.91:(d, J=4Hz,. 1H); 3.83--3.51 (m
4H) , 46-1:,3 21(m .. 2.34-2.,06(m 2H Exarrple50
5- Chl g?o f Nﬁg 01”@1 ‘3%F?Z 35 %3%7 H}-"élr [5 (EL &0 osz%ymwl,) 30509}
--1- 35 py3r rﬁ@l(m,deﬁw 3. 312(rdddx0ét=myl 8) 4y 12H) - 2.0%61194 (R, )i, dyl gethyl ) -
rethyl] - 1190 zgltlyrap ,%7 ?ﬁiam de The title corrpound was obt ai ned from -

tenﬁt\-butyl. (SR)' o--2--pyridyl) -
oxy]-l--pﬁﬁé&B&ﬁLﬁEcarboxyl ate and { [ (2S) -2-{ [ (5 58~ 1 July 2005 Vo

02/ 055541 PCT/ JR#4 13067l o%hlanggpzleiwf@ -22%311)2—%% ”g%'&ﬂlér%m N3 bo-3--

(E>2< py 5dy é%r OEEEO%JS zam no acetic acid manner as’ih
anple- 1.7 E8f° Xy (&Fﬁ}PﬁF%W%h@mmPeteméi@l@km ee«ar 1H)
8. 69- 8. 65pYrndyIhgth@l)2khyl 1 -2-propenamide f
The title compound was obtained from tert—butyl 4- [(5—=
chloro-1, 3-thiazol-2-yl) oxy) l—plperldlnecarboxylate and {[(28)-

‘ 2-{ [ (2E)~-3- (4- chlorophenyl) 2—propenoyl]am1no} 3=(2-.

20 pyrldyl)propanoyl]amlno}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—1 3~thiazol-2-yl)oxy]}~-
1-piperidinyl}~ ~2~oxoethyl)amino] - 2—oxo—1 (2—pyr1dylmethyl)ethyl]~
l—benzofuran—2~carboxam1de ’

The title compound was obtained from tert~butyl 4 [{5-
chloro-1,3—-thiazol- -2-yl)oxy] l—plperldlnecarboxylate and {[(25)-

35  2-{{(5-chloro-1-benzofuran—2— yl)cafbonyi}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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8.14 (m 1H), 8.08-8.04 (m 1H), 7.68-7.60(m 2H), 7:57-7.45 (m 2H),
7.43-7,35(m 2H), 7.30-7.16(m 2H), 6.69-6.62(m 1H), 5.58-5.4.8JuyRoos

1H), 5.15-5.06(m 1H), . 4.02(d, J=4Hz, 1H), 3.94(d, J=4Hz, 1H), 3.84-3.28(m
" 6H),. 2. 35-WO0@20M542H). Preparation 34 10 tert-Butyl . (3S)PECBIP(1/11067
(5-chl oro-2-pyridyl) oxy] -I- pyrrol i di necarboxyl ate The title conmpound was
obt ai ned fromtert-butyl (38; - hydroxy-1I - pyrrol | di necarboxyl ate and .
5- - chl or o H-IRi §BARMHE N EHE3) shife Sten¥nd s (ms " LH) Pr%p@}hidfoﬂ—582ﬂz_5 B - M
299. 1( MrHp. 21H8NNB(fn30QM‘|Z 7@:th1 3)1—% §HQ§3(§H 1H, 6|_§i 5321(19, JJH)9HZ lH) -
6. 68(d, #}9% H4g 13(%3 q(# o

1- 46(s 9 éﬁanﬂré 81 S/ (7zé)2(53 H P 6feryTy ZNU[I (|7s%7 (Cb

(2- { .(3SPy=88%e,[ 1t5,;chloogdd- J=8,5Hz, 1H), 6.92(s, 1H), 5.23-5.06(m, ZH),r

r|d o] r r.ol i.di, py! oet hyl
Pyt ) gty bl byl osogi hamnole XuB w20
from tert-bdByin, (38)- 3 [ (5:chloro--2-pyridyl)oxy]-1-pyrrolidinecarboxyl ate
and {[ (2Sks- arg{i_lg_[BgZE) -3- (4-ch. Iorophenyl) -2--propenoy|] ani no} - 3~
(2 pyridyfHypr no)acetic acid in the sanme manner as in Exarrple 1.
ESI - M5: 568. 2 ( Mrrt-BHiyNMRBRIBEONHD-cBDOr8)-2Sp8rdy B SMImL—1H) ,-

8 11 7. 95g>gugt|)_dgngcg§bo A-84(m 1H) 7.68-7.40(m 5H) 7.39-7, 12(m
55- 6. 43(m . 5.59-5.47(m 507495(m

1H) ) 04- 3. 88 %‘“ e %gﬁe QOW@%B’@& Obmln2d3§r<?ﬂo¥(ﬁﬁ-bﬂw EBhpie 52
gSCm or oI hlydr{;:lq(r-lg}pyiro%:[dl(n%tafbbﬁﬁlaté axﬁci (%25'(&1&13.@'1‘8 ﬁiclm?%% ﬁ@{yd)he 1-
pyrrol.idiny - - 0X0€e - 2= 0XO- pyri dyl met hyl ) et hyl )- -
1- benzof u?glﬁ %%?%Bx%ﬁ"njdé)ﬁf)ﬁgaf?ﬂ conpound was obtained fromtert-butyl -
(35)--3- [ESI—Mﬂﬁlt o299 - R¥H)i dyl ) oxy] - 1- pyrrol i di necar boxyl ate and. {" [
(29)-2-{ { 2/ 05554 300 13 e
8. 77-8, 71;'l éooé&fé g%ggi)“? gré’g? %‘i’l JF\"\%% %gﬁ%byﬁﬁc %Tcéga@étlc =
aci d Tt e9§ane1Hhan$1e49&g: iSn llEkan%l'él-ﬁ @aqm,lvgmssz ¢ m;ms, 2,
1.47(s, 9H). _ :
Example 49 . .. : ‘ . _
: (2E)—3 (4—Chlorophenyl)—N—[(lS)-2 [(2 { {3R)-3- [(5-chloro-2—'
pyridyl)oxyl-— 1—pyrr011d1nyl}—2~—oxoethyl)am.lno] —2-0xo~-1- (2-—. '

.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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PCT/ JPOL/ 11067 chl oro-1- benzof uran- 2- yI) car bonyl] am no. } 37(27 8 ..12. (m

1H), 8.08-8.04(m 1H), 7.68-7..60.(m 2H), 7.56-7.45 (m 2H), ‘VJLAMC@ﬁ:lI-D,

7.38-(dd, . J=9, 2Hz, 1H),. 7. 38-7. 23 (m- 1H)- .7.22.-7.16(m - 1H), -6.65. -
© . (d, J= 9HzW(1Hy0,553158 5. 49(m 1H), . 5.15--5. 07 (m 1H), 4-petehi/idectHZ,

lH) 03.94(d, J 4Hz, , 3.84-3.42(m, 5H) 333(dd 10J - - 15,

6Hz, 2 H) . Pre ar tron 35tert--ButyI (3R) -3-

(6- chl or o- fzh T4 PERpEPTeRs—21¥l ) gprbeny i mrmlbo%m2ap§rxﬁﬁltpm@wdﬁound |
was ' obt ai %&ﬂd}%@e‘t@b’f 283l ik (3R saRelRalEF OXY - BiRhEdi necar bOXyl ate

and 2, 6d| opy.r Z|ne|nthe sanme. manner, as in-Preparation 7. ."H -NWR
(300MHz, %c%%%p)sé‘gﬁbi ) . 7. 12 (s, 1H) . 5. 5: b (br s, 1H) .
3. 73- 3. 43 g H) 30 @26 &Dtagma 2Hrs-8. 48(H, -8.49-BX8 heohitle

comougs S iRE Lm i, (NG T e SR )
[ (1S|) -;12 7.[4}3( 2-.B5(8R) ZH},l?, 7[3((—6?- dfﬂ(m,oQHp)yr&zﬁayG)Gsz,] 1H)J, Sh 5|8 =5. ﬁBl(]
pyrrolidi 2+0X%0 m 0 ylgt hy

-2- propengm) 652%5 5[82’% L % bzrﬂ%brop rfyll)ﬂ()’Z éﬁ% \ﬂﬁ }’ 3- (2-
pyri dyl ) progéndy EBdmy n ) a@o5e2a8i dm} n2Ehe sane manner as in Exanpl e 1.,

ESI M5 568 %H}_onl-i_g,ﬁ\ll\/R (300|sz CDC13) 8 8.59-8.53(m  1H), 8.22-8.00{m

3H), 91 du %«96 7-7. 5% 7.46¢(d, J=8Hz, 2H), 7.35(d,
J 8Hz . 7. 3§TF- EHE%} ﬁ?r%) 3712§ a{?q pyeid )M(fdi—lj 16Hz, 1H),
5..65-5. 53:(yrr¢ollrhime5aﬁ:7m4r1%%e(m 1H , 4. 02(d, J 4HZ - 3- 94(0I

‘; gll;z 5 12(m Za%heg?lé% 4'?%5%15@43@% gg{a ne from £§1 }3@) 3=

5 Chl or o- Ry[dEesy= —@Yﬁql(zmheﬁa{:bﬁxymm Garitd WZDﬂy-l-a-quﬁrdlhoﬂyﬁ_hOthél Ayl
- 2- OxoetsQ}ﬁE)m hO0P] a5 A0%Qe] ar£1?36c8t¥ 11§y| methyl) - :

et hyli - benzot ur an- 2-car boxa July 2005 WO 02/ 055541 = - .-
PCT/ @Olﬁﬁoﬁﬁ T8 t1 @& conpound ‘was obtained fromtert-butyl (3R) - 3- [(6-

H-NMR (300MHz, CDCla) 6 8.08(s, 1H), 7.53(d, J=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, OSH). - - - |
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-{ (3S) -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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chl or o- 2- pyr azi nyI)oxy] 1- pyrrol i di necar boxyI ate and 1((28) 2 11

(5-chloro-1-benzofuran-2-yl) carbonyl] ammno}-3- (2- 1 July 2005 -
pyri-dyl) propanoyl ] am no}acetl c acid in the sane nmanner as in 5 Exanple . |
. ESI -I\/B wAB®/B63EH) . ' H-NVR (300MHz, CDC13) 5 8. 68-8. 60( ®CT2P)1/11067
8.36-'8.28(m 1H), 8.21 8.10 (m 2H , 777769(m 1H), 7665763(m
(m, 1H), 7,50-7.45( IH-) 7.42-7 65554(m 1H),~

©5.20-5. J@ﬁO"lrh)‘—‘nz %Z(lﬁfar@enilrﬁ&mw% G5 (m 1H), 3.88.3.58 (m
aH -, 3. @hﬂ_%iyﬁpé:apaﬁbpma&aﬁﬁr}a%ewc(mu@wn tHY @a@deaiuaﬁﬂeﬁ%éani Butyl -

(3R) -3-- I 53 thyl-i, 3-thiazoi--2-y1) oxy] -1- pyrrolidi necarboxylate B
15 The ti Sgiound was obtained fromtent-butyl (3R)-3- o

hydr oxy- HsIpyis: obgdi. péampoxyl ate and 2-brono-5-nethyl -1, 3- thiazole in’

o Al P, PP 00, ) R 2 g

4H), 2. 3B.42. (msH;LH). 2.00-2.04 B0 (1) 2FA) 6812480{m, %@, 2. W%MSZHQZE) -

-3- (4- h | 1 R

%5 (s Sangan egi‘”) | 7138 88e s | 958, B8 :E by e 716
(2 pyri dylHiet ﬁyﬁ (@i hSFF-‘]?HZrZ H‘Bnoéegﬁn’ﬁd@ﬂm ¥ )trl <,5 éé @Q?l&!nwa]sﬁ)obt ai ned.
fromtent4 lbytidl, ﬁéﬁiiiz?’ fu(lﬁ 3 244, J=thz, 1H)

3.84-3.42 (m; 5H£ 3. 33 dd
met h h| azol - y‘% ol -1-pyrrol.idinecar 60xy| at e -and ([ é [
) .

(2E)¥63 (‘ﬂr cﬁﬁ%roi’aﬁén ﬁﬂéﬁﬂen%? ] amino}-3- (2- o
pyri dyl )mt@paﬁayid;ﬁmmo) acetic acid in the sane manner as |n Exarrpl e 1 30
ESI-MS : 5 13 S 8 58 8

8.06-7.95(m RFL P4 gw% CErﬁ ) g([;p 3;’15(d J=8Hz,
2H),, 7.B#tuplidBhicarltyylate. 28- 7. 22(m 1H) 7 21 7. 14(m 1H), ~ 6: 74(s,

(- ap 1S5 TR Singilonhyi Suddiiteiila S LRE B0
(15) 18 2. hydroxytl¢BRyreBidinecsrhexyiate argl QNGa-Z:iyc:hgoropyrazn.ne in the - -

yl) oxy] - baRNrhgkhsk b )2 epathuldam ol - 2-oxo- 1--(2 61 1 July 2005 WO
02/ 05554}. RCT1JP011110
. H~-NMR {3OOMHZ, CDCla) 8 8.17 (s, lH), 7. 12(5, 1H), 5. 54(br s, 1H),

3 73-3.43(m, 4H), 2.26-2.12(m, ZH), 1.48(s, 9H).

‘ Example 53 , o _
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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pyridyl methyl) ethyl] -1--benzofuran-2--carboxam .de The title conpound was

' obtained fromtert-butyl (3R)".-3- [(5 nethyl-1, 3--thia.zol -'ZHLWZ)OOQXY] .
-.1-pyrrolidinecarboxylate and "I T (25 - 2- { [ ‘
"~ (5-chl oro- wdeamsssur an--2-yl) carbonyl ] anino } -3- (2- pCT/Jpomm(,-;

pyri dyl )pr opanoyl ] am no} acetic acid in the sanme manner: as in Exanple
ES1 M5 : 568.1 (M+tH) 'H N MR (300MHz, CDC1-3).' 5 8.77-8.67(m -1H) |,
8.64-8.59 (m 1Hrhe BitR3 ®mbO(ny Wi ;obt-amed( tfaom] 8yt Abizry 11 HBR) 7364 ( 6+

J=2Hz, 1H) 38 -
1H - 7 30_Chf°ﬁ§((2d' PYT z&%yi];ogg‘f Oi?fé%ga‘éa%%g’éﬂﬂ’% ag%g){[g%,g%g 5. 43(m -
1H) , -1515 @‘Flzlrﬁro-m#}aenaoﬁsr@l ) cgipongl HBUBROB(M (2tH) , 3.79-3 28 (m
6H ) . VB0 3 r

(trifl th lv%? -4- py?%’ﬁﬁél?g.ﬁ‘?ﬁd&gfyggﬁ %ﬁaéféfgl déﬁlﬁecgl%oxy%at e The
title c E?Sﬁ"}@g éL ‘obt'ai ned fromtest-butyl- 3-hydroxy-

1-azet. dEM ooyl at@+gnd 6- (trifluoronet hyI ) -4-- pyrl ni di noI in the -
sane manne{ as IQ§PI’G aration 1 ESI M5 320. MFH H NVR ( 300VHz,

L2 2" (
cpc13) 5 8FgiE, Mz, 1GHCs) gl—%-,GBSBAEO((Ft 28) 7,8 439-8. 28, | 1H), 3. 2lad,
J= 10 7Hz sz}e;(,m,4 20 (. 17=2069 4k, mau) - 551-745(33111,9&31; EXanpi R 45m251 1§ 2E)

(ool orphendld Moyl GLake: %805 Wy ot 14 op2 e,

(trlfluo r0|neth -4-- iny dxy Iazetl

( 2- pyritly| HBthyli- pleﬁhyﬁ](m, 21@.0@9@5@@1@811;9 48} ) é@r@o&ﬁdmwa?ﬁi)abmli’med

fromtent-butdim,32f1)[6-- (trifluoronethyl) -4-pyrisnidinyll _

oxy) - 1-azetidi necar boxylate and 30 { [ (2S) 72 { [ (2B  -3-

(4-chl oroﬁ%ﬁrogegzw elljrzrllmno } (_g Qﬁéﬁ%l d-in the samasmann'er as

;3n55E?ggp T . er 580 5 8. 06 L §HH§%H)Q 7,617, M%g{ﬁ&‘,( o (td,

J==8, 2Hz pyf% L Jih%SH%IBOXY AlfsHz, . 1H), 7.45(d, J 8Hz “2H), 7-35(d, J=BHz,

2H), A526(d,. JEBlez Lith, cnpOgmt was=8bEhtined Hirord . Yefts-buthll , (8% d,

‘i %3:"; 200 og‘ly Z—éyﬂcgﬂdljrwcargogéiéltg 6&(an 21‘ 'igromo %—met yf r‘T 32 H. 4 .24 62

. .. thiazole in the same manner as -in Preparation .7. ' S

EST-MS: 285.1 (M+H) o
H-NMR (BOOMHz, CDCls) & 6. 75(5, 1H), 5.46~5.40(m, lH), ‘3. 77—

20 -.3.38(m, 4H), 2.31(s, ‘3H),.2.40-2.00 (m, 2H), 1 47(5, SH} .

Example 55 . _

{2R)~3- (4—Chlorophenyl)—N—[(18)—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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WD 02/ 055541 PCT/ JPOI / 11067 - 4. . 06 (m 2H) ,.3.89 (app d, . J=4Hz, 2H) ,
3.41 (dd, J=15, 5Hz, 1H) , 3.26(dd, J=15,6Hz, 1H) Exanple 58 1 july2005 -
5---Chloro-N-.[ (IS) -2-o0ox0-2-- { [2-o0x0-2- (4 { [ 6 (trifluoromethyl)

© - 4-pyri m WOSHGssEty} - | -azetidinyl) ethyl] am no}-1- (2- pyredylip®liNus7) - et'hyl

] -1--beuzofur an--2-.carboxanm de-The title conpound was obtai ned from

tent - but yl ,
(trifl uorRedn &Fﬁ@yéyﬁmqu@?}ﬁdla@zéwmbmmw at- e “and (2S) -2--1

5-chl oro-| fi g an
E)y§| dyI ) Rr ?t;yilfg?é%ﬁocga%%%%%q‘g{$§%glhﬁgn§£8%}%%%ﬁer S |(?1R) &a%

ESI 3000y -loparRy l Sliesnboxylefke sadat Bczﬂ(—m

8 &% {([d6-chiorb-1 2blnz i a-2 -¢6) &Rrn éhyﬂ#ﬂm;ﬂ%{?g Q%ﬂ J ? BSF%ddlkb,

7 65 d, Jz 9Hz, 11T |
(gHz Py%gjiyi’ipﬁ%ff’ﬁng?ﬂ@%n %fe‘—t#ézacﬂf Goin g J) %Sastﬂzmalmr ‘& irs(s, ' 1H)
558 Bxa8pde 1H) , .5.14-5.05 (m 1H)-, -4.65-4.:55. (m 1H), 4. 52- 4. 43(m -

’ 6( 3.89 (app d, J4Hz 2H) , 347(dd J=15, 4Hz,
IH) 3 3%?3% %8 ®+H) .20 Preparation 38. 3, 5-Dichloro-2--

(4- pi per I EHRR: 06300MBLET, i - d:megdut}hgdn@%u o7 (mﬂe 10’ &.5akgt sgnmoflﬁ ertg 2Butyl

. 4-hydroxyal I snegagb di.c pysi done
(& oo, P desssonn o (0 S, b g ol Ll one
adde g’t‘ﬁ@?' adli c%-r‘%‘o‘ﬁyl Her (0: %(cg:} aI‘98€HZandHﬂ he? nBO(-t'b,rQé (mpa sy i rred

at room veppel atee foH) 4 hows., 7I;cﬁ rfﬂpt i 9”5§l§tz%ﬂﬁle‘&%§ug§”g§g§uﬁf?nq Ln

vacuo to.gjve,t de product. o' a sof ution

met hanol 1%% @fvés‘}b @i 4N RBFDGH R hILED ir 0 - TA-2¢ 28/ mad8 at 8.-386. 2 n )’

at 8C. The058ﬁ), rilt.ure was stirred at roomtenperature. for 1 hour and

concentr %ﬁ MAC YR, The residual solid was washed with et hyl ... acetate. :

to Ig_;iESve %Lh"e—hi%—e—e@ﬁpound (585 mg). 1-H -NWVR (300MHz, 'CDC13) 5 7.99 (d, :
# 1H) , 7testdutyl 3&:5262(tnﬁluo@maﬂ@mymyrmmzﬁgﬂ%x&}zaém 4H)

2 .44-2. algéﬁmdﬁ{@cal%gx appl e 59 (2E) -3-- (4-Chlorophenyl) - [ (1S) -2-

[ (2 {4- (3. 5-dichforo-2-- ‘pyridyl) oxy] -1--piperidinyl }'

- 2- - oxoet hyI) %ﬁ ojtle Zompeynd -way Dhtajyaddyinest hekj-lertyl B=hydroxy-
-2--pr(uﬂﬁﬁﬁﬁﬁﬂalnecarboxylate and 6- (trifluoromethyl) 4~pyr1m1d1nol 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=1o0, 4Hz, 2H),
1. 45(8, SH}.. : : ;

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

30 {[(28)-2-{[(2E)~-3-(4- —chlorophenyl) -2-propenoyl] amino}-3- (2»
pyrldyl)propanoyl]amlno}acetlc acid in the same manner as 1n
Example 1. _

ESI-MS: 589.2 (M+H)
 H-NMR (300MHz, CDCls) § 8.88(s, 1H), 8.55(dd, J<5,2Hz, 1H),
35 8. 66({br s, 1H), 7.91-7. 84 (m, 1H), 7.64 (td, J=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, U=8,5Hz, 1H), 7.15(s, 1H), 6.48(d, J=16Hz,‘
1H), 5.57-55._47 (m, 1H), 5.05~4.96(m, 1H), 4.64-4.42(m, 2H), 4.24-
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63 1 July 2005 WO 02/ 055541 PCTIJPi H 11067. To a mixture of { [ (2S)-2-{-]
(2E) -3- (4--chlorophenyl)-2- propenoyl ] amno }'-3- (2-pyridy )uyamopanoyl
] amino) acetic acid (0.19 g), 3, 5--dichloro-2- (4-piperidinyloxy) - -
- pyridine dWydosEHtoride. (0.16 g), 1-hydroxybenzotriazol ee¢fyf8418y. and.
1- (3- dinethylam nopropyl) 3-ethyicarbodiim dehydrochl oride (0 11 g) in

N, N-di net hyl formam de (2.5- m) was added dropwi se N, N-
dllsopropyil oIy afflhe 3 (99 tmpmidy . é("r“ifé@ ZiHe A »&ludd, wasl hebiimd 10 ,r oom

terrperaturaz&r@ad§tg£1§,ck5ﬂzfqu}6 hours.: The reaction m xture was poured

into ice Vﬁt er ang extract ed W th et hyI acetate. The 10 organic |ayer was
washed wi t ed. aqueous sodi um hydrogencarbonate sol ution-and brine,

dried over anhy&F-QmoS@dNum1§}bﬂzﬁ~ak6—aﬂ{j[@%}§;ﬁfﬂ—r@1ﬁqq6'—“ vacuo. The
reS|de rifie silica hr omat ogr aphy to gi ve the.
title corrpoun %ﬁm%%b\?“ mﬂ%% @ﬂﬁ@'ﬁﬁéﬁ digneﬂe%/_ }Q’Jé%méaﬁi “I1H),
SH;)?-;. gg gnxilé:(smyhﬂeﬂl}fl)emldﬁi-ﬁéﬂ)zoﬂuﬁ(ﬂ céfﬁbﬁamﬂd@ .7 35(d, . J=8Hz,
2H), 7.30-7.

1H).,'.5.07-4. g%f’ gt%ﬁ)c%"("%‘(& %‘g% %I?ﬂneéi)@foﬁl g%r‘é %‘6@%& %ﬁ)fﬁ“z 00
=1. 79 (, . @rpflugpsmeihyin-A-pyeindinyl o aiphecbddmedchianylbite| afd S)

[ (2- { 4{1 (bsX-32- Pr H-H1058=2= P Bl @)1 % mﬁm‘% nyl. (i
-2-ox I --2 oxo---l-- 2-pyridyln f f
benzo aé % %ﬂm Reipptacetdshped s y ge?b:emm@mme@was in
3, 5-di chl aram@td 4- 25 pi peri dinyl oxy) pyri d| ne di hydrochl ori de and

{[(2S) - 2- ﬁfﬂ%ﬁ C%rgc(ygq_ggenzofuran 2-yl). carbonyl ] amno} -3- (2- pyrgg{l)

pr opanoyl acid in the sane manner as in Exanple 59

'VS ”{32223"(“““% 1)(30BMIBR ¢RO0MHS, 8@%@%3) 1$1) $H)§5?5—§06'(m by, 8 §i1§%,5£915(9?1d o
i T %43@1 %E&s(%‘sg(g@) 'J%H%Sé%f% ‘II-B é}% )y, nggr{dfzm 5.39-

5 28 Li Hz,5 1H),5 70401, 1798z, 15)3. 98¢i(s2HE) 3. B39I428( v952ez, .

2.01-1. 79(m Ws(areQABﬁEIOIHW B21(aher b=Buky) ﬁfﬂdxgil §Sés hleH)tltIe

A D T s ) T
‘ 1H), 4.25-4.06(m, 2H), 3. 89 (app d, J=4Hz, 2H), 3.47(ad, J=15, 4Hz,
., 1H), 3.33(dd, J=15,7Hz, 1H). ‘ ’
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 triphenyl_phos'phine {0.98 g) inl 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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1- pi peri di necar boxyl ate and.3-(trifluoronethyl)-2-hydroxypyridine 64 1 July
2005 WO 02/ 055511 PCT/JPOL/ 11067 in the sane nmanner as in Preparuq,tjodg :13.
"H NWR (300MHz, CDC13) 5 8.33-8.24 (zn, M r' 7.90-7.81 (m :1H) - 6.99- 6.

- 90 (m 1HwoQo20H54k 8-5.33 (m 1H) , 3.63-3.44 (m4H), 1.99- Iicﬁypggmoﬁfll—l)
1.47 (s, 9H) . Exanple.:6.1 (2E) -3- (4-Chlorophenyl) --N [

- 2- axo- 2- j(2 oxo2 _j4- f [3- (trifluoronethyl) --2-pyridyl] -

oxy}--1-. pi per dion@ Jigithye] ofind h63s)H-2-(2{2pyrBdyfackel bybphenyd) g+ |

2- propen c {
(thh ff’uoi’%‘-‘a‘éﬁhgﬁ*&- %ffﬂ;?.}ﬁ %l?%ﬁe,?%ﬁéﬂ%car%%ﬁ@ TR LR
-2'- f f Q2Ep,>3dich @m o eridingt J]dm n:b;hy@xo(:}zlers.de
pyrldyl)p(mg@ngyllw zfoﬁq'a%w %dﬂeo@@ @s in Exanple 1.
EST- 3001, €aHz CDC13) 5

8. 59-N§ 53516'}% ﬂ-&l}%n@f’%@z Eﬁ-(qtﬁylmym@l%der %@H)rlde erJ?l 38 (m
2H), 7. 450d N, i~d8ieth gHiormamdded, (2. 5ImBHzawas :Zdded s%4ﬁqnm- 2H -,
7.00-6.93_.(m (d,J|5 -3Hz, 1 5.55-5.45 (m 1H) -
5, 0. 6- 4. gﬂg(&wp{wyleqhnlnge fhm@,}_bat B?C_. "Bloe InBEre vmﬂ)warmed to
3. . 30- 3. 200m tékper2dde Zlarﬁﬂ(sﬁlreiﬁ)i for206 E&t&mﬁ £ @Be reactlon mixture

gx%”. E)Ir O;‘)A{%)Ezé di nyﬁ?get%hc{%'ﬁa%% ﬁoééle}%téa(c}é&p;ﬁ]{%lor l%%tl’ﬁfl ¥£I d%/l ]

-1- béﬂzomgaﬁlczl@mmm‘@@heﬁhvltht$£:Imi1mirrmmmsolsbdmmd from

tert-but Wyafobed Gsridhate. sol )
(trifl uoro %yl) = pyarledyslo] (1)1;)}0{1 a%?pﬁaﬁjin necar dof)‘/rlegt é‘n%?ﬁ%r‘%“s[ S(Jﬁ%)m 2-(

[ (5-chl PRt %eﬁ%d%q%%ﬂm xapeyl darbriA ] dhenbepidue(was: punfled by -
pyridyl ) piopescyd] asmngn aeebheta r%bﬂl\xn}jizﬂdﬂ%m hréar&a%&eaéo gahe 1 _ -
, ESI - MVB: m;z 630(Mr1) 30 aH - NMWR 13) 6 8. 85-8. 6 8.62"
(d, J=5HF '8.28 (d, J=5Hz, 8.20-8.07(m 1H), 786(d J=8Hz,

1H) 15 7. &9—1\1@ E(Qoommzl-lbzntm 549(61 @% I ,. 7. 042(858511@ ,344:,38( g4~ J-8,
s T b e i
Pr epar at £Bhs 40- A- (dk- W@ﬂéﬁhenbﬁyb pijperd @B, -1H), .5.07-4.98(m, 1H),. .
- 4.,13-3.95{(m, 2H), 3.85-3. 20(111, 6H), 2.00~-1. 79(m, 4H) k
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) R
'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). L
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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To a solution of tert-butyl 4-hydroxy-1- piperidinecarboxylate (2.0 g),
4-fluorophenol. (1.1 g) and 65 1 July 2005 WO 02/ 055541 PCTI JPO 1 ,iy065

tri phenyl phosphine (3.9 g) in-tetrahydrofuran was sl ow y'added diethyl.

-, ,azodi-carpex§dessai(2. 6 g) at 8C, and the mixture was stipepdpsidtiod;00m
~tenperature for 4 hours. ‘The reaction mixture was. concentrated in vacuo.
to give the crude product. 5 To a solution of the crude product in ethyl
acet at e ; (3P SaRg WeRRenols (I3 Rrepavaisiomddbd 4N hydr ogenchl:ofide in

ethyl _acehatsn (PSodikid, (i1, PG oThs- 5824 ia Wi WO oo 9 BTN A, 0T

tenperature for Simto
.satUrated 9&({8‘606@' éoélﬁu?n:":”(lhydﬁdge)?' EdrBofdim: - é@utl-&?—éna'?émmmed .

10 with et]hwr?(saceﬂate The organic | ayer was; dried over anhydr magnesium
sulfatg a concentrated in vacuo to give t he title conpound (1. .08
Exarrplg 6%@ (4- Chlorophenyl) RI— [ (IS --2- (' {rzrp_ [ 4- ( 9
Eg"fl ugrf)phenm(?)i!) - 31 54-1Cipl queoghdingy ) }N2f OK@I;%ZH&QT s B ()28 8X@X2)-(]4'-({ 3~ :
ri am.de The cOo
obt g?/nedyf rlg%ganE hgrﬁ%%lc)r oz_ﬁ)érr ogé}f)%’?@ rr]ll iR iiefhf%]g)ml @-2@?‘ 3-
(4-chl or oﬁﬁréhsilf)metlﬁfb‘r&)‘ﬁaﬁdyﬁ}-ammr}amﬁe( 2- pyri dyl ) propanoyl.] amino }
acetl C-. aC| din S65( M+1.
Vi %D%%aé%“ﬂ%%e‘«a&?ﬁ&%&% Eobul LRSS L)
7. 56( ﬁé? e Y31=181212PY2¥-51Y1]P’aétldPlPergﬂzneQH;bOWJ&t% ams( m: 2H) -
f70469( @,9@ 8 %mﬁigz_l y
' 5 06 4.97 § 25011559[( oW @ﬁ%z&h&eﬂl§ Q:Q%enégi- I-}|) 5%79 3. 20(m
1. 04 rTJ?%S( liﬁijal%é’gtgﬁ}“é Blac efslc @G} dNEDp( pagje mannex ap gn
(4 fluoroﬁh@qwg/)l 1- pi per|d| nyl] -- 2-oxoethyl } amno) -2-exo-I|-

- (2- pyridyhget g;,itd( benzof uran-2- 30 carboxanide The title
compound was o tal ne ro 21 (4 I uorophenoxy) pi peridine and { [ (2S)- 2 {

[ (5-¥hl offoNR- tﬁéﬂ@mzammlsylas &aESbﬂmBB (}n,aﬂHmp $:3038. E(Q(npym{ﬂyl% 0%% -
28ge E%’ %832"%3 H%%H ;C‘i’L%%NE%%’ o SRS &%%a?%( 7 350y Pen,
8.67- 8 6 m, ’ 6.93 (m, lH), 6.50 (dd, J-—15,3Hz, 1H),
5,55-5.45{m, lH), 5.06-4. 98 (m, 1H);. 4.14-3.90(m, SH), :3.60-3. 35 (m,
4H), 3.30-3. 20(m, iH), 2.00-1. 79(m, 4H} . o
20  Example 62 . :
| 5-Chloro-N-[ (18)-2-o%o-2—{ [2- 6xo ~2— (4= {[3= .
(trlfluoromethyl) 2-pyr1dyl]oxy} 1—p1per1d1nyl)ethyl]am.1no} 1= (2— |
pyridylmethyl)ethyl]-1-benzofuran— Z—Carboxamlde : : '
The title compound was obtained from tert_butyl 4-{ {3~ -~
25 - {trifluoromethyl)-2-pyridylloxy}— l-piperidinecarboxylate a.nd-."
{0(28)-2-{[ (5~ chloro-1-benzofuran—2- ~yl) carbonyl]aming}-3- (2-
pyridyl)propanoyljamino}acetic acid in the same'mannér as in
Example 1. '
. ESI-MS: m/z 630 (M+1) .
30 ’H-NMR (300MHz, CDCls) & 8.85-8.67 (m, 1H), 8. 62(d J—5Hz, 11-1)
8.28(d, JU=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, S5H), 2.00~1.79(m, 4H).
35 ' Preparation 40 ' IR -

4- (4-Fluorophenoxy)piperidine"
_ To a solution of tert—butyl 4- hydroxy—l—
plperldlnecarboxylate (2.0 g), 4-fluorophenol | (1 1 g) and
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8.09(m 1H), 7.70-7..60(m 2H), 7.49(d, J=8Hz, 1H), 7- 42(s 1H) :
7.39(dd, J 2,8Hz, 1H), 7.32-7.16(m 2H) 7.04-6.92(m, 2H) 6. 90 ﬁ@zboﬂuly
2005 W O 02/ 05551 PCT/JPOL/ 11067 6.80 (m 2H) , 5. 16-5.06(m 1H)

- 4.51-4. 40 wo-o2lshs41 4. 15-3.96(m 2H) . 3.75-3.44(m 4H) 3.’4?(1‘5[3}"%11@6!]

2H) -, 1.95-1 . 73 (m 4H). Preparation 41

4- 14--(Tr| f1 uor onet hyl ) phenoxyl pi peri di ne- hydrochl oride The title corrpound
was obt ai fedrhebi pleesolbiqey| (34 hgdr dRytatpmpiadiuyasarBex§lavey -adged 4

(5000 e 2R %ﬁ?ﬁsiiﬁ‘e%ké‘m‘?r 767 e SRR s R

4. 85- 4. 73Hred H}t oo t@f@@(rmtuzrﬂ) oD b @r%(*ﬁ%iemacﬁl@s I%tur@ Patm
D A s btiont ot e o - -
am no] -1- %opﬁr?‘a ‘Il)?r’e?rhﬁ% C%qlg?p?ﬁcb‘g‘ﬁ%{?nyﬁﬁ?lTﬁéyeﬂ:Pt}:?e )él?';%)ound

was obt ai ramd fnetmarébl A(5 @i hhaoaddeﬁhm)tmmn@ep] phperidentnhyidiyichl ori de

d 2S) - 2- E -2~ I --3- (2-
vt dyl ) prFEBRAbY| (St o€t SAITRRCLRS e (ARG =50 PR Bxanpl e 50,
20 ESI Nstempeza’amag et 1- hleluNIVR :(mmaaz:tltwse &«a@@-;sms@(dnm;pb
8 10 7.85 7

7. S5ty ity s By Atrodgipborgs oy ALton (gt Btpactsl

150 07w4tb7@1551y11 Hcetatress- Thegprgantiq) layeyowss oy Hed Oyer SnbyArgus o( m
6H) 1. 99m.11gnz§hml suﬁf%t@"hnd%éﬂ&éﬁtﬁa@acﬁ'l@'ﬁ@v bo fitd Sthe 2 009@ 2- [
(2--oxo-- 2- - Sﬂsrl fl uor onet hyl ). phenoxyl -I-piperidinyl } ethyl)
amino ] -¢ %‘%ﬂd p&]r t hyl ) et hyl I - 1-benzofuran- 2- car boxani de 30 The
title conﬁﬁmmdleivaessob;alnedfrgm4--[4 (trlflui)rt)rrethyl) :

h I erid ri an
F5egﬁf(grg | - benéﬁﬁh%nw?}% E‘F-‘BX?‘:&H@@% 3({2—i4P3’r i P?r%?%%%ox
] ami N }-adepipemsicicdiyli —Qhexsahbyhﬁmmo )aﬁﬂomo—ﬁxdﬁppermylmethyl) ethyl}-
 2-propenamide . - .

_ - 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 mammer as in Example 59. g
35 ESI-MS: m/z 579 (4+1) | _
H-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(m, 2H), 7.04-6.92(m, 2H), 6.90-
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35 ESI MS: mfz 629 (Mr3) ~H NMR (300MHz, CDC13) 8 8.85-8.71(m . 1H), .
8.66-.8.59 (m 1H), 8.24- 8-10(m 1H), 7.70-7.60(m 2H), 7.55(dJuy28bs,
2H), 7.50(d, J=8Hz; 1H.), 7.43(s, 1H), 7.39(dd, J 8, 2Hz, 1H),

- 7.33-7. 16(wpozm;q~413 95(d, 67 1 July 2005 W: 02/ 055541 ' PCThIPORMAIRGT

J=8Hz, 516506(m lH) 4:69-4.59(m :H) , 4.15-3.97(m 2H),
3 87-3. 29( Pre aratlon 42 . tert-Butyl

(4--ch|¢;r‘]r8(9p(ﬁ*en8§§) 3. 16|5 %rbﬁé*ﬁar Boxyt4i 40 (m, THE) 1 | 41 5cofpdund2imhs
obt ai ned f3.05-Benl{mpuiml, 4 .ydBoRY (ul-Bipeni @Sachgteﬂxyha, . and ‘
4-chl orop t he. sane manner as In reparatl on 13 NVR (300_MHz,
CDC13) :S%Eﬁﬂﬁ—i% 2H), 6.74-6.60 (m 2H) ,' 4.47- 4.36-(m 1H)
3.75-3. 61(m 2Hy- [8~ 4mr3f1&ﬁ(omet&@upheﬂo£57r§1 ;L(dﬂneZH)ydroéglgn @o 1. 66

(m 2 47(s Ie6 2E) ) -2-
., Hk F%%F:E%heﬂ fspPBg?Jrrg‘?qn ﬁom tfr(i}x\é’ Hilfl ?ali"if a
-2- oxo- - - J?—*P(LEegytiirmmolxwll)atet h;zﬁ] 4~ (ZFiflopeonstiel $Phdhiel tir I@lecgﬁgund E
was. obt ai ﬁ@%@gh&s Bt 'a%%t - chi orophenoxy) -1 -pi peridinecarboxylate
and { [ (29 -2- ((2 - c%?orophenyl) -2 -propenoyl ] amno } -3-
(2-pyridyl¥- M%r@;@@kﬂﬁylp]Dm&)f@.ﬂ)aﬁem@T by - =8 zl, NRHS ANE. TRNAL I J=E83z0) Epg;arrpl e

1. EST VB4 pb24 SR k] Y120 13) 8. 51
1-7:54 f“ ol g SEO0ELBR0NHY 2RI 08 o, O, R, L

J8Hz gt ’14(m AH , 6.83(d, J - 8Hz 2H) - 650(d SoT=1

5Hz, 1H) Eg&miﬁlBeAEEBY (m - 1H) . 4.55-4.45(m- 1H), 4.11-3.94(m 2H),

3. 80 3.20 6 5--Chl - - 1S

-2- ({2- ( m I-Q CEH | oF oy ‘%g%%&%p I_%Hz)g& %%%Ryg]'c’xoZZoﬂ&%TWg‘IE"oz}' 4mf|[%§ )

- 2-.0x0- | - 1 { ]pwnOdI?Ichph¢n®xyw+]]—pﬂpebédiﬂifhr@ﬂihyﬂ) amatdiexanpde The title
d 4 30, chl h -

?(i)m;loun %?%ecgg%[%'ggyl atggﬂg%]}f?mi%zeéaﬁ ( (5- ghl g;gP ing)é%)zof ur an- - 2- yl)

carboyl ] ani nofre titlercapppumd \was (Qi‘é:ﬁéybd] frommfinblacetic acid in the

sanme manneétr s vofrolé 8Pl PpiéndSl ¥Berftitne W Mddhioride and: {0(28) -2~ o

{[(2E)~3—-(4- chlorophenyl) —2-propenoyl]amino}-3- (2-

: _pyrldyl)propanoyl]amlno}acetlc acid in the same manner as Ane
o Example 59. '
©. 20 ESI-MS: m/z 615 (M+1} . , :
,\_."H—NMR (300MHz, CDCl3)- & 8.60-8.53(m, 11‘-1), 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-oxo-2-[ {(2~0ox0~2~ {4~ [4—
| (trlfluoromethyl)phenoxy} —l-piperidinyl}ethyl}amino]~ 1-(2—
pyridylmethyl)ethyl] - ~1-benzofuran-2-carboxamide.
30 The title compound was obtained from 4-[4- . _
{trifluoromethyl)phenoxylpiperidine hydrochloride and {[ (28)-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, CDCl3) § 8.85-8.71(m, 1H), 8.66-8.59(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(S, 1H), 7.39(ad, J=8,2Hz, 1H), 7.33-7.16(m, 2H), 6.95(d,
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1H NVR (300MHz, CDC13) S 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),1Juk.RO6dd,
J=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(wm02ko:1ip 414. 15-3.97(m 2H), 3.29-3.28(m 6H), 1. 9%dzr/bi1as74H) 68
1 July 2005 WO 02/ 055541 PCT/JP01/11067 -Pr epar ation-43 tert-Butyl 4-
(2--pyridylthio) -1piperidinecarboxylate To a' slurry of sodium hydride.
(about. 607 79HEK| 2Hhs penkéuh,06.307 1))’ Kn68i Aethony dithand .(45-8L Y7 ms Ziided a
sol ution of g3-3. le‘(fndlg}?thléﬂodjl 95 (@), kLgydi mrethoxyethane (6 m) at 0C, and
the- mxture-was.stirre roomterrperature for 1 hour.- To the m xture
was added BESPRIBEEQR %2 - prono- - 1- pi peri di necar boxyl ate’. (2.74 g) , and the

m xture was ref liexedsheyl 24D & 1o RdHRN o%9P L fﬁinrrfe%:’sj] pen5| on
was d|$ut ed wt & M e 10 thr ou%ﬁlgl pe eroEtglg}'lE

gettgwg and- flltered
filtrate was vashedthFih EPFRRHNd §a5%@ Hépegnﬁ?w&%rﬁfﬁﬁ%@ drhydresye and

concent r atlegblperydi:xme):arb'ﬂagzlraﬁﬁ dnne ashDEEdpHath DY rSthieC 868! neShdThs
chr omat ogr; p§¥e £§ ent 4% et hyl acetate in n-hexane) to g| ve-the title
conpound W % e solid. 15 ESI-MS: 295.1 (M+H) ' H - NMVR (300MHz,

cbd 3) S mamom 2epc1 HHS, 773417(14141:1,1 A1) 2Kz 74~ 61|db(m7 468( d, 4 -g9R8Hz,

1H), 6. 99(4d§6§1a 81IiFHZ3 —ﬂésﬂéi 61 6- 2%:2 g 35% 3@1.) Oﬂ—g}‘; %gt
. al % Yeo
(24-12 roéhéﬂy]r)é"@ fq [2H(1)18)1 4;:(?:2)9@): ?{ (2- - OX0- Hjl f 4~ mz)~ ' 2 ;I °

pyridyl t hedmdri @eri di nyl J et hyl }am no)-1-(2- -pyri dyi rret hyl ') et hyl ]
- 2- pr openam de g title conpound was obtained fromtert-butyl 4-(2-

pyridyl thio).-|ipFhe?T &ﬂ%%WP&%*%&Q%X?%)({22[4{—([4~6:2E9>r0p13enqw)- 25
chl or ophemypip&mmqew-baabaﬁ%vlSaﬁﬂn@)wziaﬂo LQQaEA?YHi% %%g%g -aci d-.i' '

ICBCtlge sg%@nnﬁ%%s i n Exanpl e ESI M5: 564. 2(
1) 114), 8.41(dd, J 5, 2Hz, 1H) 8 02 7. 96(m
b 95- 7. 88('Hpe 111—.1)1:,187 mp@md ‘Was8obBiimed Hiron: &@rz—ﬁihtgu §- 1pHz,
ZHfz 742 S e ARG e S M G T 1% i
5. 06- 4. 97%1914 Y4 zé-prgm(emylmlnoa}—ﬁz-(@apwrmdym):ﬁHz 2H) ,..-3. 70- 59(m
1H), 3. 43plféiﬁbno§ﬂ355nuﬁﬁ4acetlc acid in the same manner as in Example 1.
 EBSI-MS: m/z 581 (M+1) '

20 H-NMR {300MHz, CDCljs) $ 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), 4.11-3.94(m, 2Hj, 3.80-3.20(m, 6H), 1.91-1.73(m
o 4H) . ‘ ' : : ST |

25 Example 68 .

. 5-Chloro-N-[ (13} -2- ({2—-[4~ (4~chlorophenoxy) ~1-piperidinyl] -
2~ oxoethyl }amino)}~2-oxo-1- 7(2-—pyridylmethyl‘) et'hyl]'—l—b'ezizofuran'—2- :
carboxamide - 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 (m,

- 6H), 1.95-1.74(m, 4H).
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1H), 3.30-3.10(m 3H), 2.19-2.02(m 2H), 1.73-1.54(m 2H). 35 Exanple 70

5-Chloro-N- [ (iS) -2-o0xo0-2-- ({2-oxo-2- [4- (2--pyridylthio) -1luly2005 -

pi peridinyl ] ethyl }am no) -1- (2-pyridylnethyl) ethyl ] |--benzofuran-

2- car boxanWde02/68541 Jul y 2005 WO 02/ 055 41 PCT/JP01/ 11067 TheTtipdiiBos7
conpound was obtained fromtert-butyl 4- (2- pyridylthio)

-1- plperldlnecarboxylate and { [ (2S) -2-- { [ (-5--chloro-

benzof ur an¥; '] am no,} -3- (2-pyridyl) propanoyl] an1no}- acetlc

acid in the. sam@r&asﬂeg%a@}gn;@&aggh%hio%giigﬁﬁérféiﬁe%ég%B% AEENMP

(300MHz, CDC13 80 8.41 (dd,
J=5, 2Hz, iH.), 18 #gsiurzy C(fmSOCiHUBn hy dpidet tpbag 603+p1l Suspension, 65 (d,

J=2Hz, . 1HP7ing) 5in 7dides hsy@bhane ?4 4:21)( &«aslléhded7a3§o;(@@m&n% g2Hz, 1H),-
7.27(dg 715 (d; 10 J=8Hz, 1H)

6.9,9 (dEyrg%én%‘FEl@llrbl 0% 8153@ @Hﬁ%ﬁfﬁowmww pb At G6, (apd the |
3. 71- 3. 59mirfute)was, saﬁr(r@d al rodb, téheratidre. $0881 3nd\9:. (Mo Bhi,

10 gt e i)

-N-
pyri ([jy | sd?—f-?)ﬁygbs 1&}&1 mnizu]:etm)rmm)i for plhowysi dplfirerhybdd iy

Llsef rOpEHgH%?%P%%$§}E@%ﬁgﬁﬁgaﬁq%g%gﬁﬁ%rl e-eand‘%19 %?%gfﬁl§erfd (2E)
- 3- ly-%?%‘b%rﬁui)adz Oy Sséh*é@i ] dRendL18rete pgyas dsﬁsﬁsdoyahbyb;m@,o -
i &‘&f?emmm e i B T e et g, T3 v

m- M, m
(m 4y PR b nspy Pigt by Q111 0un 001 Gaftmy crontigoszaphaty,

2H), 7. 28(@143(111-. 121) etﬁy54ac6e1414t(emlnlh'l)-h,ex5n@ﬂ-’éc 9%i(va - thid) +if1e68 . 25

4.56 ' =4 8-3.67(m 2H), 3.47 3.35 (m- .1
, (m &agpﬂ 3 %1‘%4)501§9 74_-2.6(1(m ll_i)ro, T2.42-1. 9(()Enm-2I|:|)|),

#‘@4) 9Bx AREHE) 72 5- Chl or o- N I[ (1 S)"'h-lz 0x0-2- ({2-o0x0-2- [4-
gg_?g;:ﬁwﬂg;ﬁg??ﬁ% b1 QS bk 0L IR e o e
was obt aj R 9‘1(»1 peridi Byl @drifionﬁ?p%ardﬂﬁﬁ,mﬂdﬁ@cﬁl 8Bime Bd - -
{[(2S)-2-3[Y653.02(m, 2H), 2 12-2. OO(m, 2H), 1.71-1. SG(m, 2H), 1. 46(5, 9H)

Example 69 - _ ' ' ' .

20 . (2E) -3~ (4~Chlorophenyl) ~N- [(13) 2#—ox'o'—2 ({Z~oxo-2-[d= {2+
pyridylthio)- 1—p1per1d1nyl]ethyl}amlno) =-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) propanoyl]amino}-
- acetic ac1d in the Same manner as in Example 1.
"ESI-MS: 564.2(MtH) _ _
1H-NMR  (300MHz, CDCls) 5 8. 55(dd, J=5,2Hz, 1H), 8.41(dd, J=5, 2Hz,
o 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 -

69



chI oro--I benzofuran 2 yI) carbonyl) am no } -3- (2 35
pyrldyl)propanoyl]anlno) acetic acid in the sane manner-as in Emanmb@ 59.

. ESI.-M5: ' 578. 1(MrH) ' ' H-NVR (300MHz,  CDC13) 5 8.85-8.57(m 3H),
©8.23-7.95(WP B34 69 70 | July 2005 WO 02/ 055541 PCT/ JPORCTIBEIINGTS5 (m
3H , 7.,49 (d, J=9Hz, 1H) , 7.42 (s, 111), 7.38 (dd, J 9, 2Hz~H)

T 5 722G 2the B Xl Boel thyodndl 2l Wb Sy F2-7 0%
Pr epar gt [ Wrdd&lﬁhi?m1r&1p¢kldihéﬁachbﬁymt2€ Ry 4yl )23“—2-]—*[ t t(5“(%hlbo]_;o—|1—
i peridin e ou rom u - .
P nercap?%?lg?@é?%‘irf o S e e R D A B
manner asacg Pﬂe@@ﬂ:@tlllbﬂihé same Inial-mER {8 00MRxampTBC13) 5 8.38(dd,:J=2, = .

| Hz, B, E§14ﬁ§;dd578J-18(M+%Eiz 7.10(dd, J=8,1Hz, 1H), 4.01-3.85 (m
3H), 3.14-3 10198(m 2H) 1.70-1.58 (m 2H), 1.46(s. 9H).
Exanpl e 73#{1@@) B@Dwaf GEPOk0phefyB0-8.- 18 (f, (LHP) 8262[dd2-§4s5,dHz, "1H),

(5-chl or08241{dd,157=wl2ﬁﬂ I3y f he Ol =4 -0 RET 16 NV 5122 0%X88d )~ 8] )“O]
o AT R e P
cg| oro- 2h.p7=y9;21%i,) t]Jlﬁ))l,op 21(@; w?ﬂ&pm@r b@XEbQHQZa@QB,{FaIEz,(Zﬁ) 24 fisliaf 2:5)}
- 4 chho r opano
ani no ] a‘ge iﬂg :%Md |6ng?ﬁgg = g%nr?gﬁ'aé ﬁng %géﬁ'p ie/H)) 250 Zpﬂ’/@“}/
598. 1 (M) 1' HNMR- éS@@NHkH), c:{m.%odcﬁ $=46( BHz, JH5), 23'1238—33'1)0,9 (iﬁ 334y,

X

J=2Hz, 1 9 . 1H), 7.63 (td, J 8,  2He,
7,61 (5@ Jﬁigﬁz‘z‘ %ﬂ% 139"937125(29”@ %%m 7Hé5(d J= (BHz 211)

7.28-7.2 i), 7.18(dd, J=8,5Hz, 7.09(d, J=8Hz, 6. 50. (d
Ll e e sy e e
5- Chl or o-Veifi(lnehi1 ety L[5 rakip@nandapyr i dyl )t hi 0] 1;” oL
B;ggg:‘ Slrg?l‘rl-%zzcar o%g%‘: é%g‘%"@h‘f%x%&’ﬁﬁ&&% %rl g ;eé %rgm %lert but yl
4- [(5_,_ plperldlnylsulfonyl )pyridine hydrochlorlde and {1(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) | | e
MH-NMR (300MHz, 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—BHZ,
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, id), 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 R

. 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, CDCl;) & 8.85-8.57 (m, 3H), 8.23-7.95(m, 3H), 7.69-
70 ‘



chl oro-2-pyridyl.)thio]-1-piperidinecarboxylate and {[(25)-2-{[(5- 35
chl oro-1-benzofuran-2--yl) carbonyl ] amno } -3- (2-pyridyl) prduy200§! ]
am no}lacetic acid in the sane . manner as in Exanple 1. ES 1-Ms: 612.1 (MtH)
- ~H NVR ( 309%iHz/05530C13) 8 8. 81-8. 73(m 1H), 8.62(dd, J 5, 2Hect/i¥disi106: 1 _
July 2005 PCT/JPOll/ 11067-8.37.(d,: J=2Hz, .1H) ,.8.19.8.12 (m 111) , 7.65"
(td, .J=8, 2Hz, IH 7.65(d, J2Hz .1'H), 752--735(m 4H) ;
7.30-7. 24 ?n§5 (r, HBH) | 77 269 (did, T=9HF.,, BE) 5HZ, 42 () ,1H),,. G988:(dd, JJ=89-122H20,H)
5.15=5.07(may, 7L ~7+ 6- 4114 | 4. 148 3. 3 (m
1H), 3. 49 Jd lzﬂg 1é§1Ig ﬂﬂa L g g%“% §§ﬁ3 ?é)(g\ 21}?)1 i ?& 2H)
A 2 5%9((% élllly 2E4Arpt 6L (i (lz‘ﬁ)f 23-13r4 I(J@ro bnyl)BBﬂ-GS[(mq 28).-2
0x0-2- ({ ﬁkep@ia%1oh444(4 pyri.dylthio) -1-piperidinyl ] ethyl) anino),-1-
(2 pyridyl met hyl i -propenam de 10 The,-title .conpound was obt ai ned
SRR I S SN A R A Rty
{[(2S-) - 2Lﬁﬁ@&ﬁﬁiﬁecaﬁbaﬂynﬁnphenyI) -2- propenoyl] am no}--3<:(2° pyrldyl)
propanoyl ] in.the s r 59. ESI-Ms
564.2 (N+H) 15 @%@E%éogﬁﬁﬁou%@aﬁ)“%t%m%&% 333%31%3“‘“’1%13 g, 45
(d, J=6Hz, ‘ZFIﬂPerlSlID@GaI?b@aFJ(a‘he aHpl 2, I-éicitakopyri8ine2in, tidd)same7. 62 (d,

J16Hz * rbher7 as 47 ( . 7.36(d, J=8Hz, 2H), 7..29-7.24 (m .
2 *in (Ereptidhion %S(d J=6Hz: 1H)., 6.50(d. J 16Hz. 1H),

5 -06l 4 g%(ﬁﬂlilﬁﬁoﬂbwzz?wclamﬁmta BB dda. w,aﬂﬁiz d1H), 4Mz 4528}, rB=87§H20 3.52
(m 2H) ., 139,49 8088 =8l Hkuz3. 3 ; 34. dﬂ-(jnzas?(hil) aHe”f 14 24 @106(19, 2%')") W
1.72-1.55( 2]61) Fx e 16 l.ar o- (1n - 2- 0X0- 2- 0X0- 2- -
(4- pyrid;%”hﬂl y2f (m ’p%rﬂ H@F?é?i‘ﬁ” 2}I“”a!m 4P {s1: Sfp. - pyrldyl et hyI) '
et hyl ] ---Exbmpleo?]ur an 25 2-carboxam de The-title compound was obt ai ned

from: 4--( 4 pi d n}/ téﬂl%l%%ﬁ% 921 P}/P%) C%|[O(I’2I q«z zlu?g él[i _22 {I,(5-

chl oro-I| - benzof )ycar
pyri di#) pP@’ﬁz’aﬁbJ,l]@ﬂﬁ]rrd}‘@@@emdanytl}T%QMMamnnHZwmﬂ (26 Exanpl e

59.. ES| WSy - CDC13) .S 8.82-8, 72(m. 1
8.62(dd, %@51@1%5;&}?&(’%4&1?52 DEELEINE ) (m- 1H),

The title 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),



. 8.44 (d, J 6Hz, 2H), 8.22-8..12(m 1H), 7..65(td, J- 8. 2Hz lH)

7.65 (d,. J=2Hz, 1H), 7.49(d, J 9Hz, 1H), 7. 42(s 1H),, 7.39 (chdjuiy&lﬁ)oé 9,

2Hz, 1H), 7. 27(d J=8Hz, 1H), 7. 20(dd J=8, 5Hz, 1H), 7. 14(d J=6Hz, 1H),

- 5. 1475. 06(mod;jﬂ)55544 25-4.12 (m 1H), 4.05 (app d, J 4Hz, . .ﬁ’ofﬁ 0’3743(m
3H), 3.38-3.10(m 3H), 2.14-2.01(m 2H) 1.73- 155(m 2H) ) Ty 2005

WO 02/ 055511 PCT/JPQL/ 11067 Preparation 45 tert-Butyl

4- [ (4- chl ot-cphehy ITFeHE a] LH)-,pi§did-@i.Aeday, bay) af e65 (it 106l eHeenpaYNd Was

obt ai ned f It I br. I er
4- ch: orobeﬁ?gntgtehl%?ﬁw llﬁé 70% gar?%ia@ hﬁj 183(56) ar atld)n%%(ij 7F3Rll(ff-1€i
(300MHz, EX8r3ize FHBO-7.02u(dn J=8Hg, AH)7- 3 lw#ﬁ (RHRLH) ;. 432834. Béﬂlﬁ)(m '

1 3. 00- 0 2 1 0 2 L | 77
o (28) - 3 4(4%00%%{&2@(5{) 3 (gIILB @b‘m"c;[ 3 %%(GF" ELLgr‘)é’rgi]flo%o en)e/I)
t hi n] 1-- eri- A7 A 3HLL J&xge FNF”} gHn (m, - HI—- .

pyri dyl rretﬁmalmpebhy}s ]-2-propenam de The. title corrpound was: obt ai ned from
(55 250 T e SR bt g S5 ey T oL
(2-pyri dypyrmymphn@wl]—@ﬁpmmmyeneehgmﬂuiﬂb)t—ma (®ae.. manner._ -as in
oo 1) gt g brop RN SO ) PO 5782&8""16&25
1H) W0 45(d, J=ghe1tiE)e 2@mpongr was2bireided, fiom. S (ddd, J=8, 5Hz, ,
[, st o1, S e e 0048 I o
3.15-2. 91(AT %ﬁ’ﬁl,fop Beng) 128BERPEnOYA ) mqo]s-s;’i-i(mmdzmpropmmw e 78 25
T A L e she atte o ok o,
Begzoturaﬁégé 1%% %ﬁé\%y(@)é&?he title tonpound \%Ls o%t ai neé fromytert butyl -
4-{ (4 clH-enmph@ooMithi obelspisper. isdiagsapby ;yﬂi,@,t ernd d [42Q), - Tdebicd §ﬁg
chi oro-1-epgof W) dufyY 1y 681PQNYI=4, 48,"%U) %7 657aPYRLEXD) puﬂpanoy

7.47. (d, J=8Hz,. 2H), 7.36(d, J=8Hz, 2H), 7.29-7. 24 (m,.lH), 7. 20 {dd,

- J=8,5Hz, - 1H), 7.15(d, ‘J-—GHZ, 1H), _6 50(d, J=16Hz, 1H), 5. 06~

_. 4.97m, 1H), 4.27-4,13(m, 1H), 4.03(app d, U=4Hz, 2H), 3.75- |

20 3.52(m, 2H), 3.49-3.39(m, 1H), 3.31-3.11(m; 3H), 2.14-2.01(m, .2HJ,-
1.72~1.55(m, 2H). ' h S |

- Example 76 - :
_ 5- Chloro—N—[(lS)-—2—oxo—~2 { {2-—oxo—2 [4—(4—pyr1dylthlo) =1
plperldlnyl]ethyl}am:mo) -1-(2-pyridylmethyl)ethyl]- l-benzofuran-

25  2-carboxamide : ' B

- - 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)propanoyllamino}acetic acid in the same manher as in:

30 Example 59. ' '

' ESI-MS: 578.1{M+H) .
TH-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,- U=2Hz, 1H), 7.49(d, J=9Hz, 1H), 7.42(s, "), 7.39(dd,

35 .J=9,2Hz, 1H), 7.27(d, J=8Hz, 1H), 7.20(dd, J=8,5Hz, 1H), 7.14(d,
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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am no}acetic acid in the. same manner as in Example 1. ESI-M5 : 611.1 (M+H)

"H-NVR (300MHz, CDC13) 8 8.80-8.71 (m 1H), 8.61 (dd, . J 5, 2Hujy 20k,
8.18-8.08(m 1H), 7.65 (td, J=8,2Hz, 1H), 7.65(d, J 2Hz, 1H)., 35 7.48(d,

J=OHz,  1H woThkésy 111) , 7-40-7.15(m 7H), 5.13-5.04(m - moylﬁog%dd

4.29-4.17(m 1H), 4.02 (app d, J=4Hz, 211) , 3.71-3.60(m 1H),.
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 E¥ebapptien745 | July 2005 WO 021055541 PCTI JP01/11067 ‘Exanpl e 79

2E} =3- (4-Chl
(('Jhl ér oph((anyl )sgﬁgﬁegﬁt% #[e(% %‘hﬁbrﬁ_ﬁ%@%ﬁ%ﬁlﬁ(ﬁ ln‘P frﬁdlne ﬁboxy late

(2~pyri dyll net h§FIh)‘3‘ qonﬁ@ﬁﬁﬁoﬁéﬁaﬁbﬁ@lm r|°l§“| Eesbmbetvl 4wroslrarned
from4- [ (Apeehbionepieimyl astl ahQ@N¥tchl IR AhbtRi HY M GO HEe ﬁa&ler{ [

(2S) - ( - 3- hl or ophenyl) --2-propenoyl ] amno } -3-
(2- pyr % %F%)%%’fﬁﬂﬂ%f‘ ﬁ1 no}acetic acid in the sane manner as- |n Exarrpl e.
59. ESl-I\/H{—m@wmbo@aMzFF&Ddﬁ,) BH VRO BOAMHG, 4 3)0'$v§78£§(11512(ﬁm '

21, 7 3?&”“?“”8% %2%7@0 Mo 1 ?#O%H? % #%&%ﬁ gg)

5.03-4.93{LAH) - 1k), 4.71- 4.57(m 1H), .3.98 (app d, J=4Hz,
3..,86-3. 63(m1dH~f 3.46- 3.34(m 1H), 329319(|n, 114) ' 2H) :
2. 65-2. 50 15 2.15-1.95(m 2H) 1.'69-1.49 (m -:2H Exanple 80
5- - ro- N[(1$?E}z-hQ‘i-&mlp(fnpbﬁwib-pmreh%%)—@mlf(anw]‘t14- pi peridinyl "} .
- 2- oxoet h&ihioﬁcﬁ@:m@lyl)%hzaawi-’Lprzpéx?nw{quwzﬂ%%eﬂhyi)a:&tﬂ&M' ~2hoxd=1- (2 '

benzof uran-2--carhb he title. conpound Wwas obtained from

(.4 chlorB ﬁ%%ﬁ& @mi)sﬁwfﬁ HERTERPEHIF ochl ori de and { [12S) --2-{ | (5-

chl or o- - | - - benzDhe xiaik ke cyhppusdrWagybht DiH D f}r:otheJ("E—-mytty.‘Ld}lﬂ~)£ (@~opanoyl

10 S e B S e e (R 8851

8. 09 1K~ chil@rrhenylin2-2p)opehqd lardaom-37 g -pyr 21l -15(m 2H),

S i L B v (i B

597.2 (M+ LT '

H-NMR {3.OOM-Iz_,-CDCl3‘)- & 8.55(dd, J—5,_2Hz, 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), 7.18(dd, J=8,5Hz, 1H), .6.49(d, J=16Hz, 1H),
5.04-4.96(m, 1H), 4.30-4.16(m, 1H), 3.99(app d, d=4Hz, 2H), 3.71-
_3:59'(m,7 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, 2H). | ' |
Example 78 :

25 - 5-Chloro-N~{(1S}-2- [(2-—{4 [(4 chlorophenyl)thlo] -1-.
plperldlnyl}-z-oxoethyl)a.mlno] ~2-oxo~1- (2-pyridylmethyl) ethyl]-1-

- benzofuran—Z-—carboxamde
The title compound was obtained from tert—butyl 4- {(4-—
chlorophenyl}thlc,o] l-piperidinecarboxylate and {[(2S8)-2-{[ (5~

30 chloro-l-benzofuran—2-yl) carbonyl Jamino}-3- (2-pyridyl) propanoyl] -
amino}acletic'acid in the same manner as in Example 1.

ESI-MS: 611.1 (M+H) _' ' w
‘H-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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2.50(m 1H), 2:15-1.96(m 2H) , 1.68-1.47 (m 2H) 30 74 1 July 2005 V\D |

02/ 055541 CLAIMG 1. A . , compound of the formula (1) PCT/3P01/ 11067065
wherein R3 is benzofuranyl substituted by hal ogen, or styryl substituted

by hal ogen“% bstituted hydroxy, substituted nercapto ut ed
sul fonyl ;. and 21/103“-3;[(] is or pharmaceutically, acceptable sal tgcgﬁ'gpéﬁp‘g

The corrpound -of claim1, wherein R2is a group of the 15 formul a: -Y-R3
. Wher ei n E&-anpgel gwer alkyl, halo (lower) alkyl f- opti on_al |y substituted

heterocyc I'C group.or tlonal substituted aryl, - :and Y is -0 -5- or "
-SR-, ora pha‘rz%é éug c%‘il]r%?c&g'@a}ﬂdbll‘]e [4aF1- @’hé?l?éo{f‘q D@#-3. The compound
of claim Zhlekrepreny Résisrd Llabﬁysleudb@jzpﬂimo\e%wl) amP8b procyed 16
group_optl nal Ii bstlt 3 one or g substituent(s) selected from
the group ‘CoRYFsty #&e%'?y % a?R?FOPFB%H @l koxy, hal ogen and

hal o( |®wer ) al kylTheotialy| commpiricomald yhsubaedt fitsd Hy (qne or nore

2oy, napoSteBRotil iy BTLERRaI e R GRRRIE Y, Bha YD fel sl o
salt'  t hedddPE) 43~ Mrecidomopbedydi —2+prop&owtiendine } R3-i(8-bonedy Rl Kyl ; 30
hal o( | owepyabkiby ﬁlsﬁﬁfoq%'t;e gafaglﬁeh?@f def;r&%g@eagrfﬁlpm&@f %19'.“9_0*‘ |

pyri dyl razi nyI azi ny’ pyrim di ny
heterocycggg M5 ouprd st @‘-b‘ﬁ)onally substit ut ed by 75 1 -Jury 2005

v?ogzﬂgoglmna@wﬁg 43807 8n8. 87 @mf,fuéubﬁfyg't%eap 652;3;& esipd f gy the
gal o?l owe?) Z% ¢ ﬁb nyl'53%‘f‘1 oMl +y7 A t]ycrﬁgar b? bne’ 035 ffbr J=8Hz, .
subst i t ueRE[ 5)7 286l acst(eld PHPM & '®3-96 (G 0onsh) St ENG30L . bovRS BUKYl4. Thover
al koxy, hal ggf, and hal, 98((,'—;18%’5&) FixL omy, 386375 1w, 3.46-
3. 34(m, 1H), 3.29-3.19(m, lH), 3 16-2. 90(m, ZH), 2.65- 2.50(m, 1H), :
15 2.15-1.95(m, 2H), 1. ‘69-1. 49{1!1, ZH) ' R L
 Exauple 80 e .
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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salt thereof. or a pharnmaceutically acceptable 5. The conpound of claim1,
wherein X- is 011 10 or a pharnaceutlcally acceptabl e salt theremﬁyzdﬁs The
conpound of claim5, wherein R2 is substituted hydroxy, or

- a- phar rraceuwﬂ)oﬂbssyuaccept able salt thereof. ‘15 7. The CorrpOl.qu-/ﬁfmﬁlO@-} m 6,

wherein ' R2 iis a - group of . the formula: --Q R3 wherein R3 is |ower
al kyl,, halo (lower) alkyl.,. optionally substituted heterpcyclic group.
or. optlonally substituted aryl, or a ph&?ﬁﬁ@gutlcally acceptabl e salt

t her eof . "20. 8. AThempoun@wit +efe @b@hﬁlg (Iyherein R3 is |ower alkyl, :
hal o(l ower) al kyl, pyridyl, pyrazinyl, ‘thiazolyl or -phen-yl, -each of said .
pyridyl, pyra2|nyl;'thiazotyl andfphenyl i's optionally " substituted by one
or nore.substituents selected fr the group . consisting of lower. alkyl,

| ower al koxy, - hal ogen and 25 h 0 (| oner) aIkyI,_o&;a phar maceut.i cal |y,
acceptabl e salt thereof. 9. ' {Syfe conpound %l aim8, wherein R3is

| ower al-kyl, halo (I|ower,) . py a2|ny t hiiazolyl or phenyl, -
sai d pyrldyl is optloﬂerﬂ§m@Ub§@§%ﬁt "BQOaNSUbst tuent &8l ected from 30
the group consisting of |ower alkyl; |ower alkoxy,/ hal ogen and

hal o(l ower)al kyl, or a pharnaceutlcally acceptabte salt thereof. 10. The
conpouBid odhexfediim 1, wherein Rl is beiizofuranyl substituted by chlorine,

or styryl -su tute hl or i 35 pharnmaceutically acceptable salt
t her eof . ﬁ 9% ?r%‘bﬁﬁﬁ' “%thwfied\%’ﬁérre’ﬁ?ﬂﬁfu Qrﬁmb{ﬁb%tmd _
02/ 055541 benzoburhm&dg@d or (4- chlorophenyl) et henyl , or - a :

phar maceutzcall y. It there RPCT/ JPOL/ 11067 12,
pharnaceu?%cﬁ% co EEQE% n%?ygl BGhgaR¥C Q?(ﬂQQsﬁﬁfuBﬁda

pharnaceutlcalI@uggueﬂbabmé sal t thereof in admi xture with a
phar mgeutd casly acceptable carrier. 10 15 13. A conpound of claim1 or a
pharmaceutical ly -accept abl e salt thereOf for use as a nedicanent. 14. A

conpound of claim1l or ap maceutically acceptab e salt t hereof for use
as a .nedi canent f or propiyl aptic or”therapautic tment of NO nedi at ed

di seases. 15. Use of .a .con nd bf CN 1 or ap naceutically acceptable -

salt thereof in the-
‘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
) phermaceutlcally acceptable salt thereof.

20 3. The compound of claim 2, whereln 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)elkyl, or a pharmaceutically acceptable salt
thereof.

4. The compound of claim 3, wherein R® is lower alkyl;

30 halo{lower)alkyl; heterocyclic greup selected from the group
consisting of pyridyl, pyrazinyl, thiazolyl, pyridazinyl and
pyrimidinyl, said heterocyclic group is optionally substituted by

15



manuf acture of a rredl cament for prophyl actic or therapeut| c treatnment of
NO nedi at ed di seases. 16. A conpound of claim 1 or a phar naceu{mg,aidoy
acceptable salt thereof for use as a- 20 nedi canment for prophylactic or
- t her apeut iwotmeaisaent of NO-nedi at ed di sease sel ectred from poggiQile7
consi sting of adult respiratory distress syndrone (ARDS); asthng; )
cardi ovascul ar i schem a; ocarditis; _heart failure; hypotension;

at her oscl &F63°%: TOFRaFEbE W‘i’%’rtdﬁ)n&ﬂ%?ﬁnfﬁ%eﬁ%ﬁr%%%ésﬁépgl ?fs:
gorrgl |t cat |1Q?sexofalgk¥abe1@ser @J]dtd}dyi)s hlaa@tg@fllh aﬁddhéi)@lltdivélﬁﬁhkgm?t By, rit

i abetic retingpa eti.c_neuropa ou Qmer ul onephritis;
renal fall q?pé’ﬁ’?ll'{enﬁﬁ: ”l'%i %élﬁﬁg]tg y OBBWRF zfé’é% titHeptdehg .
ul ce[1 ati vesed@atblds famﬂ it %moﬁ;:pceﬂonbustmgﬂcf e&bw&r salhengt ibiver hikexy, .
cirr 0|s VLLLS rit1s teoart ritls: ost.eopqrosis
i seas%s DR mSh ”Qtog«eg)gp,gcp{ 't 0%, 2sy ?E‘H‘i“%eaihﬁ?gﬂé(r??ﬁgﬁg%%gﬁs and
mul ti pl e selldr (thies;?Oﬂermatl tis; 30 eczemm; cancer; solid tunors; - .
netastasis; rejection by organ transplantation; 'Shock including'septic
shock; sepS| s-induced system c i nflammatory response  syndrone;. CNS
di sor der s2-cerEif a—TOﬂlRWBFic@f d?ﬂalé@r%br@er@@héfmlé cerebral henorrhage;
m graine; Alzheinmer's disease; neurit post herpetic neuralgia; reflex
synpat heti ¢ dystrophy (RSD) : causal giia; pleafferentation pain syndrone
neur opat hi ¢ pain; allodynia; 35 hyper a;m d neurol ogical disorders;

neur olf¥ ot et aophaﬂaadsemml&ydb&@éﬁﬁabagy@él’@pthté?redﬂt eral. sclerosis; male
sexual dysfunction ineluding erectile dysfunction; fenmale sexual
dysfunction including orgasmic dysfunction rel at ed to clitoral

di st ur banées; Thenjcompbimdtes cliaial &di ndpealeliar g? ciz ampshdtivedi sydvexyal

COmLUnct ¥ kLSRRG LI ESLE B b Dok | ULy 2005 VO

uvei tis.including Behcet disease, Harada disease, synpathetic ophthalma,

sar caigdosys anthedicaRBbita | df (d1%inS @, ChiberSinCRE NBRla- grRGBVASCHKAT i zati on;
keratitis; corfeal edghe;. cor neg) opaC| ty; corneal dystrophy; keratoconus;

neur opar af 9Pl &erdt it | Ehergibdt| &sr dPMRBpal kYL, rléﬁjiq{éiowéﬁ—"ﬁ ellivdecl usi on:
retinal vepmmaell[)msnhstﬁtﬁtédlhéﬁml@yﬂmf ifcRid RepaphyonsEy ral -

henor r hag ioretiniti cul ar degen atlonlnc di-n -rel ated |
macul ar d‘%e%%n]g?glﬁl%én a_ry;lét | ]ﬁa?r%lé?%?ﬁﬁ% 1rgl aﬁ&g aicepi-gneht ¥ g@beetr?é%tl on;
macul ar -neovascul ari zati-on;; macul ar. hol e; prol.i feratl ve-vitreoretinopathy;

UL 20us §emnhiagsmdkid SRIRIGRAC T Yivnel i 6ARAACY WS UELD, et | ©

cataract, traumatic TRAt At act efic cafaract an atopic aract ;

gl aucoma RED (fAWRY ) prlikivar yPBBERY n g ¥ ap Hullomthigzokt yor Rfienhoqadh

gl aucoms,oNOsAE 3RO NpGFALTONE,. gmms%@bhghgycmp@fdﬂﬁu :
hyperten5|l§? Vi Si d| sorders 1 ncl ydi ngwarl[&cﬁyopl a, n&r §i.on def ect
and ni ght BT st BYePRaceT VPE § S5 LECESS R OB a,
nyopi a antbnmissbyapiod; 1dwyr e@/qu]y,ndrcmms ,alkbxyl, abbilogén dued obstruction and
\ dacrzgcyg{a{itd (S_Lov\%(.)c) alkyl or a phamaceutlcally acceptable salt thereof.

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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25 30 17. Use of a corrpoUnd of -cI aim1l or a pharmaceutically acceptable

salt thereof in the manufacture of a nedicanment for prophyl act1 &uiy®005 .
t herapeutic treatnent of NO nediated disease selected fromthe group
consi sti ngoakoaghdkt respiratory distress syndrome (‘ARDS); pefifilRios7
cardi ovascul ar ischem a; nyocarditis; heart failure; hypotension;

at heroscl erosis; di abetes including Insulln dependent di abetes nellltus
conpl i ‘catiegmofprandRapbtas 2n°e(l4lﬂctld9rpnbbumr@tlmraﬁet pr mephr opat hy, |
di abetic C%lg,%ta;b o] gout gl omerul onephritis;
renal falf{%rgﬁg%gg??% {fcer I'n gnr%r%ggrgﬁ owe di seases incl udi ng

ul cerative colitis and chronic colitis; pancreatl tis; hepatitis; 1iver

ci rrhosi g;2 Sy@\@ﬁaﬁnacéﬁtbéallé@mﬁéﬁ%ﬂ fHo!mbhﬁsuQétﬁ&PQ{dﬁ&Jo%ndaHEO' nmune
di sea%es i-ncl udi ng 0‘g_r\urrat oi d ihl‘l tis, systemc¢ us eryt henmat osus and

mul ti Pl e SERSY JsP qﬁﬂﬁQﬁ@§lca &iéﬁﬁceﬁﬁﬂﬁg%sa%GIFgeFﬁﬁﬁrﬁﬁ met ast asi s;
rej ect i ordogxtinganwi tians phatiracieanicahdgkacdaiadiengasepet ¢ shock; ‘ '
sepsi s-i nduced system c inflammtory response syndrone; CNS dlsorders;
cer ebral |nfarction cerebral'ischenia; cerebral henorrhage;- m graine;

Al zhei mer’3s i | 8 g»?@hﬂé‘ée%&élg Reyiabigisait thebberr sysmaghet i c
dystrophy causa gl a; erentati on pain syndrone; neuropathic
pai n; aIMUEWﬁmEmt hyperalge5|a neur ol ogi cal di sorders; neuroprotection;
Par kl®son' s di sease; anyotrophic |ateral sclerosis; mal e sexual
dysfunction including erectile dysfunction;, female sexual dysfunction

i ncl udi nd4oriyesmpeundyeffalaiot 1 eha rpérlaaku@@almaos@?tablecﬁagtthﬁrsafn pyse as a

conj unct i unctivitis,
cor at oconsemert fF pHEhcf CrithdtpRedRile e N e B R e et "
bacterial conjunctivitis; uveitis including Beheet disease, Harada

di Sa%se’ 18Y TR B8] LGmPRIRENR iR 1 528 BRA oticH aéuéfslﬁﬁflé Galt fHekdotiin the

scl tis; corneaF neovascul ari zation; kerati corneal edema; corneal
opaci ty: manufestilre of s testitament fesrripRtARtS O H@H@Rﬁb‘ﬁ? mmwﬂ@ém mepigted

di abetic yetinopathy; retinal artery occlu5|on retinal vein occlusion;
central serous chorioretinopathy; central hennrrhaglc chorioretinitis;
macul ar degeneration including age-rel ated macul ar degeneration; retinal

det achmeng; A E&hgtﬁdr} erfg{gl?ﬂtﬁBVaqﬁ’ﬂﬁﬂ 6&&:&8{} adE@ﬁtHﬂatérsaRQHé/réé%lr %&é 28t on;

macul ar hol e; ve vitreoretinopathy; vitreous henorrha

vi t 28ous n@ﬁmn%ﬂi for quertwiastic ontiegantc é@ﬁt"ﬂ@t ehNa-mediatady @E@ﬁ?@l S@?Q,C&qdar act ,
di abeti c qoaf ﬂ{é‘gt'or@ngor‘?sﬁém? of 8 Iﬁrrés‘b‘iratogs!r HHRER -dyAGloH @QRBSb MRthma;

open-angl e prinary angle-closure gl aucoma, normal .tension
gl aucoma campvaw}%rs dsshamiaj| m@éwﬁm%cfaﬁ%ﬁ faijuser thynstession; \AtaerescieOsisr der s

i ncl udi ngizfﬁggsy%ﬁmgc%ﬁ( :nWeﬁé%n@e(fjlsﬁéteénﬂemfughtcomdileﬂﬂﬁéS of rcﬁéﬁe?é‘st' ve

errors.inc ng astigmatism hyperopia, nmyopia and presbyopi a; t)éee
syndr omesuelitysinciusing diabsticorerhrerating riiabatic dgtnapatiysend ﬁ@beﬁ% heyropathy,
phaface bmcag}umﬁ TRARphARD & éfpfarlﬁl‘en%d:pﬁéo%lc&nqnﬂalﬂﬁn&tgﬂp%ﬁﬂgl Afscabay m 1 or
a phar ceut ca acce table sa her eof phar naceuti cal

CONpPOS| turmluchmwlqesﬁtlmg @K&@@ndnﬁlfpﬁ@ celEp pandediitisc hgpalitis; diver cirrhosis;
phar ”acelé%cﬁfﬂisl Y 2ARGRPT BBkBarfitis;  BRESH0li®" MRGmmune diseases including

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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: i munosuppr essa . | I cal conposition conprising
nosuppressant. 20. Use of a pharmaceutica |
Engg_ggguthe p(F:)onpound of claim1 or a pharnmaceutically acceptamﬁﬁmxmlt
thereof in the manufacture of a medicanment for use as an

I and
[ [} t41 21. A pharmaceutical conposition conprisg)
Ithm;uggfrggm ofERCI aim1l or a pharmaceutically acceptable sa ﬂ?’zsg f for

of rejection by organ
use as a nedi canment for the prevention or treatmnent ] FKE06

t ranspl ant edrijumativii? - ar{etSSac%neﬂ‘ CBH]@H&ﬁﬁ£Utlh\féﬁ’S ﬁ&pﬁﬁaaéc %{éﬁ? “52:'_1? 24 r o of -

ai m rmaceuti ca
?zdt Lgen;g(a}?%gg,sgmpgthegp r?@ﬂﬁhém@m $aycoidedice qodediabdticoimitior stlemtat reemieapf

rej ecti on myovasdffizhlictlS KeAditig! | @ned %edema: corneal opacity; corneal dystrophy;

‘ keratoconus; neuroparalytic keratitis; diabetic 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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