; €3e96| 26hTk- WD 02/ 055541 PCT/ JPO | PTI ON PEPTI DE COVPOUNDS
TECHNI CAL FI ELD This invention rel gmmmmmm\mzptl de conpounds and 5 @
phar maceWPDda0Fp4hccept abl e salts thereg I ch are usef ulPCEIPAI/KEGT canment

" BACKGROUND ART 10 Sone pepti de corrpou'ﬁ??gozhave been known as described in,
for exanple, EP O 394 989 A2, W)96gj’lﬁ%§%% %ﬁ JP- A-10-81 671. DI SCLOSURE OF

| NVENTI ON This invention relates t MIE yde conpounds. One object of

this invention is to provide thePEEIDENGCOMEOUNIDS pepti de conpounds and
pharmaceutically acceptable salt i possess a strong inhibitory
activity on the 15 production of S%‘%C%}rﬁ\fc ox?ggh%_NO). Anot her object of this

i nvention is toliprodngengipepoeekatgoto ReWppepiakds iFreuntdiea@pt i de
;COWQBndSpMna%@uﬁ:ﬁchmﬁjfl efcepfrddilet BaNtObtRSteAf whitkch hpMenséam ias O

provi de a pharmaceutical conposition conprising said peptide conpound or a

20 phar netetGE%Ny acceptabl e salt thereof. Still further object of this
‘invention is to provide a use of SaCHGREWID dwTCcoNMpounds or pharmaceutically

bl I h £ di hyl ' : h i
T eatmont of NOTRUILEPLHH: COUEET AR KoP CRpPLCD: el Lodedeths Elich as

adul t r esqargtler,y Ei §t B84s9&Y ddr,0MO©6ARDSS 1 ot sl 0-8a6d1 ovascul ar

di segges such as cardi ovascul gfgkg 1 AFftgti s, heart failure,
hypotensi on and at heroscl erosi's; endocrine diseases such as di abetes (e.
g., insulin-depBhgennvgnbberesehales ttigs negt pePptide simPeaidéns of di abet es

mel litus 30 (e.ofe ,ohgieabeg'fcmﬁéwmtmbn dsabstpovield RORALBY, afhh abeti c.
neur opat hy, etc.) and gouty repal djseases such as gl onerul orgphrlt_:ts]s and

renal fai Pt GEOLLERNERUTHRIS @rceREaEmegRt & epPrEeniek
i nf | ammat oigrdoivedhadi peases{ ea srrond ¢ahabivere @lattivdtycbhothe colitis,

etc. )1;5 pan&g&%ti.cqndi seases. 35 fiu&h @B pancreatitis; hepatic diseases such
as hepati?ls an Pirver et F riiiost s |%éases of bone or joint such as
synovitis, arthhhetlsr objechrefirfhis, invenddpor bsito auosildeuaepdosesses such
as _rheumakoi il thiebi-Sei SYSE£Mie IDURYES aBT YLRSSRIRS Usg2ad1ts MR Q4055541
PCT/ JPO1/ 11067 rruﬂllie:pp?:e écl,er ogs; p%_g)r mal d(it)seases such as aer rra%l?c{]ﬁs and
eczemn; cancer BubHrtdersebiact upbridishd veriieasts; te §redtiosnaby or gan

transpl anpidhie8ieak €6mpdsitis@Pldompehetky €1i Jpeptepsi sbnpsiead sy st em ¢
| nfl apgat or Y L SSRRE 1T Y IR A ST Bereot.

Still further object of this invention is to provide a use
of said peptide compounds or pharmaceutically acceptable salts
thereof as a medicament for prophylactic and therapeutic
treatment of NO-mediated diseases including respiratory diseases

2b  such as adult respiratory distress syndrome (ARDS) and asthma;
cardiovascular diseases such as cardiovascular ischemnia,
myocarditis, heart failure, hypotension and atherosclerosis;
endocrine diseases such as diabetes (e.g., insulin-dependent
diabetes mellitus, etc.), complications of diabetes mellitus

30 (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 (e.qg.,
ulcerative colitis, chronic colitis, etc.); pancreatic diseases

35 such as pancreatitis; hepatic diseases such as hepatitis and
liver cirrhosis; diseases of bone or joint such as synovitis,
arthritis, osteocarthritis, osteoporosis; autoimmune diseases such
as rheumatoid arthritis, systemic lupus erythematosus and

AR
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5 dysfunction such as nmal e sexual dysfunction (e. g., erectile dysfunction)
and femal e sexual dysfunction (e. g., orgasm c dysfunction related to
clitoral WPIR@FFAhces) in human bei ng and ani mals. 10 The RBj/BY1/19ept i de
conmpounds of the present invention are novel and can be represented by the
foll ow n eneral formula ( i R NR--CONH CONH-CH2 CO-N X (| ) wherein
15 R1 is%‘HgﬁiBﬂﬁrﬁﬁ rosﬁiﬁstﬁ?ﬁ‘f‘%%l BYStrisyeHchors sEgFAt idips @hdut ed by

hal ogen; e¥zeins ; Sdbﬁééﬁ et BYdEeXYd Suhsld bubefeBEEAPLD QejeeBsbhtbyed
sul fonyl ; _and itabl e ph rmaceuti cal I%/]Pacce ptable salts of the

obj ect ¢& %ngrﬁﬁp%rétag&ﬂ%ﬁ ey %tﬂr it GEPELE PR E i Trd P uGEPSE BT
exanpl e, iadsaktl wysbemn ddadlematongi rbsgddistel egndadhe sy aex@a25 salt with
-an i ngrg e aI +3 dium salt,

pot aSSS)I u%ysgl B%Eim 'é)')JCh )é%nﬁlﬁlfﬁ %ge&lg%ir(ﬁ# EEFIC%!LOI)? i eq: cal gl um salt,
magnesi uslysunctaon) )ancafeaadensexvahl dys funsglionwi ehga,n cmggmmlc base, for
‘exanpl e, R NeRnLE Al RS abt cifTogal &lrgrﬁkmrea?sﬁeléar}&uar% difyngngal t
30 picoline salt, ethanolam ne sa tri1 et hanol am ne sa

di cycl ohé‘Wlméﬁfﬁﬁe salt, N, N -dibenzyl et hyl enedi am ne salt, etc.); an

i norganic acid addi tion sal t (e. g., hydr ochl oride, 2 V\D 02/ 055541

PCT/ P01/ 11067 ﬁb sul f at e, os gq: etc.): an organic

car bdxylic or SRPEC cl?er?t&&](ﬁ FP@HOE Lk& PrEERhat SV eltetAt &5
trifluor m@cr@tlaaad vah 6ad ereptrasenaee, byithreaatfe ]l 1bwimg afepe st Haresukf onat e,
benzenes IIfqnate, tol uenesul fonate, etc.); and 5 a salt with a basic or

aci dic am d acid (e. g., arginine, aspartic acid, gultamc acid, etc.). In
the above and subsequent descri ons of the present specrflcatron

suitabl e exanples and illustr of the variousrR?0 definitions which the
present invention intends to |ingfude within cope thereof are expl ai ned
in detail as foll ows. Ih " " |ntend group having 1
to 6, preferably 1 to 4 g boﬁogﬁmﬁ%%) 3% hermnségprovided. 15

Sui t abl e "hal ogen" includes, for exanple, e, brom ne, chlorine and
iodine. "Styryl substituted by hal ogen" neans Styryl which has hal ogen at om
as a substigngémt on the benzene ring. Suitable exanples of "styryl

S o S S B L o

2- (2- bronmophen Y) r', 2- (3br onophenyl ) et henyl ,

2-(4- bromﬁpmsnyuﬂéﬁiﬁﬁféh h df@i'UQﬁQﬂﬂﬁ&ﬁhkﬁtﬁéfﬁ%pto or substituted

2-(3-fl uorophen%ﬂ% enyI ¥I uor ophenyl ) et henyl, and the like. 25
"Substituted hy 'rré‘gﬂs a group of the formula: -Y-R3 wherein Y is -0-
and R3 i & aisui tabl e organi c group. "Substituted nercapto” means a group of
the formula: -Y-R3 wherein Yis -S- and R3 is a suitable organic group.

"Substituted sul fonyl" ne a grou thefor : -Y-R3 30 wherein Y is
-S0~- and R3 is a suitable organic gro
20

Suitable pharmaceutically acceptable salts of the object
compound (I) are conventional non-toxic salts and include, for
example, a salt with a base or an acid addition salt such as a

25 salt with an inorganic base, for example, an alkali metal salt
(e.g., sodium salt, potassium salt, etc.), an alkaline earth
metal salt (e.g., calcium salt, magnesium salt, etc.), an
ammonium salt; a salt with an organic base, for example, an
organic amine salt (e.g., triethylamine salt, pyridine salt,

30 picoline salt, ethanolamine salt, triethanolamine salt,
dicyclohexylamine salt, N,N’-dibenzylethylenediamine salt, etc.);

an inorganic acid addition salt (e.g., hydrochloride,

2



Exanpl es of the above-nentioned "suitable organic group” include |ower
al kyl, hal o(l ower)al kyl, optionally substituted heterocyclic group and
opti onal IWO3R0835#t ut ed aryl. Each of said heterocyclic gragrmedisecyl is
optionally substituted by one or 35 nore, preferably one to three

substitu uch as_.lower al kyl., .| ower al koxy, hal agen, ,

hal o( | omé??%ﬁ%?ﬁl&a%d R ek SR SRHAS 1 SFﬁubé: ag\ﬁlﬁ%’:}n CarBPRyY ey - o- .
" Het er ocypullifonge cupl'd ianelitdes sattr@t.ed ,ofonmabeuradethte3 WO 02/ 055541
PCT/ JPO1} o] LLe_or. f he i rQup contai ni ng
heteroatg%ig%&%éﬁgg%eg %rgﬁgfhgebf%ﬁﬁiggﬁéié?%%gyéf ﬁl F@; h atom sul fur
at om andWek)geasatinatsui bebkenesarisines cof tohserevelfdriaegr ebp! ) | ncddide 5
-unsatgir abeda Bt 10 f EEHReHedof NRE £ Gh8LADLY18 P&, I @%;1%@%)&

het er ononocyc|ic group containing 1 to 4 nitrogen aton(s), for exanple,
pyrrol yl 25B FFb‘FiZﬂ?ﬁAC}r ifildareryacicdydsolyl , pyridyl, dihydropyridyl,
‘pyrimdinyl, pyrazinyl, pyridazinyl, tirazalyl, (e.g., 4H1,2,4-triazolyl,
1H 1, 2,3-triazqly 2H 10 1,2, 3-triazolyl), tetrazolyl (e. g.,
1H—tetrazo|y|,Eﬁkﬁ?%t?éﬁﬁﬁ3ﬂgp;SH%E??“%Q%Q#%%HQ}p§lPBS8Q%éﬁﬁb$€856ﬁ5re

pr ef er abbpesibicHtimnbenddpbhet exammirec ol ¢1Justpattisit aimitng daf ouk
nitregen exanpl e rrol.idi nyl., imdazolidinyl i peridyl

pi pe?gzi ﬁi%?‘q%?%%%%hl%sa Sr%fg%e?tus'}élg eﬁl}eéf‘ BP0ty eri e gtrooﬁécé'éﬁ a‘?”ntr}f%"l to
4 nitrog&Reasers)themmoleraaperplaimgsl yin deseihdes yfollawdol i nyl, .

i ndoli zi nyl, benzi m dazolyl, quinolyl, isoquinolyl, indazolyl,
benzotriazolyl, etc.; 20 unsaturated 3.. to 8-nmenbered (nore greferably 5
or 6menbered) RBEeFSHBNOGNET ¢ 1§r BERH dohtiaitemsya196pup kpxigenlatens) and 1
to 3 nitpogéarabyn(iS)to f4Qr caxBop| Lontpsaz ol esk soxegal e pexadiagol yl (e.

g.; 1x2, 4- oxadiazpl J.3, 4 oxadiazolyl, 2,5-o0xadiazolyl) etc.; 25
satu#%ted 3 togg}ﬁ%%%%réﬁa e &ng%?%%ﬂyEQ?cﬁXQ? Wbéggéfzne' bromine,
het er onorbdyrine grdupdimet.ai ning 1 or 2 oxygen atons) and 1 to 3 nitrogen

aton(s), for ex | Ll Ny, - rated. fused
het er ocyclic gr%ggkg%ﬁgg%ﬁgﬁgtgﬁoPy E%Qg%%h a%%%é)sggﬁ%ﬁ%FHC Hﬁfrogen
aton(s), PRéPIRR atipie 23@ bukEbkbueltylon Fogzbradene oiiflg. efeitahimsat urated 3

to 8- nenberrflésse "WRAgNablysbi QitLIMBRLERed)het 8L onRRoeYgbic group

cont gt Sy o 51 A0 L0 L taogen oL guls), for examl e
1,2,4-1 hbhﬂbg@@%yl)&ﬂ:lﬁbn&l% Phi2dmmophenyl) @thetiil adi-azel yl ) ,
o member oy P e 2o e R B G P o ore) and 1 to
3 ni tr ogéhuarepienyl faiheayample (3tHiverobhdnmy) etleenyl, £2- (4w O 02/ 055541 :
PCT/ JPO1£1486dphenyl) ethenyl, and the like. '
25 "Substituted hydroxy" means a group of the formula: -Y-R>
wherein Y is -O- and R’ is a suitable organic group.
"Substituted mercapto” means a group of the formula: -Y-R3
wherein Y is -S- and R’ is a suitable organic group.
"Substituted sulfonyl" means a group of the formula: -Y-R3
30 wherein 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 substituted
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 substitutent(s) such as lower alkyl,
lower alkoxy, halogen, halo(lower)alkyl, and the like.
In the formula: -Y-R? Y is preferably -O-.

"Heterocyclic group" includes saturated or unsaturated,

3



unsaturated 3 to 8-nenbered (nore preferably 5 or 6nenbered)

het er onobnocyclic group containing 1 or 2 sulfur aton(s), for exanple,

t hi enyl , WOYEFSdi t hiinyl, etc.; unsaturated fused het er o®CaVIPO1/GHOGLP
containing 1 or 2 " 5 sulfur atons) and 1 to 3 nitrogen aton(s), for
exanpl e; _benzot hi azol benzothladlazolyl i m dazot hi adj azolyl, etc.;
unsaturaﬁ@&e§oﬂenﬁcﬂﬁﬁﬁéﬁéd fossfe BF%ﬁQﬁ¥ﬂﬂ¥F gTEHP RN RN

het er ormrm;ct\é%bheoﬁ(@)um@mat@dﬁlﬁi@ma@h@xgg@ﬁp ateHe i faheXE B rofet YAtomst C.

10 saturat 8 ered ( re preferably 5 or 6-nenbered)
het er oo @PdﬂﬁiéBﬁﬁgpn Tan oxygen atom for exanple

tetrahydrofuramwhtabEérehaﬁﬂaﬁymﬁhyheterccyckmnlgh@hpd sntbu&enenbered (nore
. f bly 5 t
Bt onrEan' Y 5 ChSaTERRELT ) A EnRpRR i SR CaR 0. 8 00 & oxyper

aton1and 1 ur aton( Or ~€x iinyl, etc.~
unsat ur atr@;&:t\bfe@rgela h@t@@@yxﬂqy@:lgcoqpomrnczntmlngnglloto 24 milirogenat on(s),

for exampliem R§nzebhi enyl; 1@“&;&&'&1 i, Nhrr6i fnyl Urh%ﬁtdé{z%tlﬁzﬂf I;!g‘;f&'zc%&yJ)

het erocycl 1 ¢ group, contal I ng_ da gen atom and 1 or
for examEidydnz@ibyHionKnidyie eyElnidkHeyh@vIrprRénybr epridizdngtanpl es of

het er Ocy%x%zg)rlgmp l(élcdf udepunsat, Vll’—ﬁkfgz@lﬁr Qﬂnﬁr;rb%earhﬁ@lrﬂmagcycl ic
ni trogen _a and unsat ur.at ed menber ed

P Tk B LT R BB AR SO TR L e S Setl s Wl

ni trogen etfcon(s). Mre preferable exanples of heterocycllc group i ncl ude

pyridyl, pyra2| hla ol vl a2| and I

partlcularly pre era% e ék%%p ﬁgtgr%E% %ﬁ#@i pyrl%ﬂﬂered

pyr azi nylhetistobhagwtddc Q&@@uppabaenim y} "ta ﬁchudesg@% ﬂlczn@r yl fsuch as

phenyl a th h d e le "Il ower
yl and Aanht M/rréflcﬂfﬂyq TRF 8apb el @i Rd %ﬁﬁo%ﬁdﬁtﬂ fw[;i(eﬁ%%hg@

al kyl" and "Towér alkyl™ noiéty in the term’™ ower)a cl ude
straﬂéht C 6r anched al kyl having 1 to 6 carbon atom( s ) , such as

{ret PyL telt hyl', x{@fs;awkateaom?aylhet@bwcw@ qﬁﬁmﬂutdﬁhtaiﬁﬁnéui Mo 4 o
en uty enty P an n i C rred one is
Cl-Cq al l&/]ttlpoﬁ?ﬁ QB‘PIEF ’ov@’r Jr%%?ﬂd@g %FP&PSH?YQ Ciiﬁ&ﬁé(g ’ al ‘koxy
havi ng | imdddicangdn b@mudmﬂdazahgh,aqummtnﬂxy1s®@h¢ngly5, iR AAA55541

PCT/ JPO1/, 1108, propoxy, butoxy, isobutoxy, sec-butoxy,
tert - but oxy, égﬁ%9?92y1 %%?t pentyl oxy and hexyl in which nore
RW%%¥@

pref &red one rQﬂ3§IH€9tadk%x®O Suiemisired” e | byl 5 packudes | ower

al kyl 5 Méﬂeat eﬂe@é(r&ﬁtﬁu&f dIQrCGgrBﬁﬁfc%rﬁ:tHﬁ‘u@z@elt erthrgfycj@l Q36 (8% ors)
such as tri trlchlor et h tri_bronmonet h

met h
2,2,2-trid% tﬁyPléh%g%l §t§nhs fl 68?0???%”&5}'1@' |°ﬁa&HF§%' M EAFOér red one
IS tr| haI@(aldJMbnglkaé g Suil, aVbllleo&Haﬁrak@Byb,f 1@, idenal |y substituted

het erocyc up, i mc I pyridyl, 4-pyridyl,
6- nethoxfkg%y%gﬁgpg Y 2 % - -5%%#8?¥ egg’chloro 2-pyridyl,

6- chl2ér o- 2pyr|c§ﬂtur3t§ﬁlé @ S-mambatipd, (BoBe dvrefienably. Sy ot d§tmenbered)
3(trifl uokorstdshbe cPi’é'%bﬂup %oﬁqttbllmﬂerp@t h_’ylo)x' 'eHYEtQM'(s) ?a%'qzvcayl

5-chl oro- 2 yraziny | or o- 2- pyr azi nyl hi azol - 2-yl
3-t hi azol 3 AYfrogen ét?%ﬁ%bkﬂfQ¥)ﬂxamBlﬁEtmﬂﬁphpl¥§@Hva?@ﬂn9n¥ﬁ! etc ;
5-chl oro-1, 3- thlrfsmlurawa f@s@d{rl’lét&&ﬂd@)(fbllépq]f(bmzddm)ﬂa,lnlng 1 or 2

G- ohl o1 0 St SR (T IO RULL YR J0UC) ShON,
6-(tr3WIlhﬁMﬁuxaz¢ﬂylA bgszH&ﬂHﬂﬂoly27(etcfjuoronethyl) 4 20 pyrimdinyl,
and the like. -unsaturated 3. to 8-membered (more preferably 5 or 6-
membered) heteromonocyclic group containing 1 or 2 sulfur atom(s)
and 1 to 3 nitrogen atom(s), for example, thiazolyl, isothiazolyl,
thiadiazolyl (e.g., 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
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 1 to
3 nitrogen atom(s), for example, thiazolidinyl, etc.;

4



Sui t abl e exanpl es of optionally substituted aryl include phenyl,
2-chl or ophenyl , 3-chl orophenyl, 4-chl orophenyl, 2fluorophenyl,

3-f | uor opMOI055541 f | uor ophenyl, 2(trifl uoronet hyl) phenyl; PCTAP01/11067
3-(trifluoronethyl)phenyl, 4 25 (trifluoronethyl)phenyl and the like. zn
the formula (1), roup. of the for R~ -N X is preferably 2 - ~/ R30
nor e preferablWn§3t8V@¥§dd§ﬁ65§EEfmgu 9 pE9Te (e RIRSADAY 2 - &r -N r and

parti cul aichypepeal eh@béﬂomdﬂ‘ocybll_%a gr&upt ebhea{r@mgNQ- protecguligrJaesiR(s) ,

I ncl udes, for exa ryl aad cgnwﬁnH{onal r%tecting group such as
mono(or di OFXFPP¥§fy¢Q% r) SRV OF LRI E5Cnbno(or di or tri)phenyl
(1 ower) al kyl (em@atubehe@lﬁnﬂﬁit&keretycllcSpkh@bb@nﬁ&ﬁnbh@slGﬁ:ID said

-acyl 5ncl%ﬂhu§llggﬁ&é 1 %gcg gft£§%f% §¥o§ﬂ%g F&?, be substituted

by one t 5 three en a ons (e adoyl but anoyl ,
2- et hyl @amtbylazomm éxmybthzaduamlm,l pl:m@@meyhla@eamm etc. ;
‘trichl oroacet y'uns%ft'u% &4 Osact% - mleﬁ\b%réd (RYEL @J&%&)ﬁﬁ%b@w} é£. 0.

met hoxycar bonyl ox car bony tert-but oxycarbonyl;

tert- pen@?ﬁ&%&@§ b6ﬁ9¢r°mﬂﬂ9?VCléPygFPEEWﬁQQQQéﬁ%ygaFBo%§Y9$Q3aR?m' for -
phenyl(quﬁmtﬁbkoxuggquﬂyJ :(e.g., benzyloxycarbonyl etc:), etc ] and the
i ke, Sui tabl e "carbox rotectin rqu i nclu exa 20 |

1 kepotul table _ qarbosy prol cEl g LU Lok ides Lhor XA o0 Lpver
tert-but yie,tqnz@mbyibcy@mrpejrtogalp chakglinied car) ,oxypenoabbhy Sarbstxdampiled

phenyl (| | ex i Q. trl)phenyl(lomer)alkyl whi ch
may be sg%ﬁﬁ%ﬁﬁééafBLQ%XR %g?rghnggéggg?§hﬁ-nltfobenzyl benzhydryl ,

trityl, etc.) aeracmrlaéeg53lﬁd<e8 Iﬁm@e@rl@fiedmoc@rmtﬂmaplly 6f orh@-lmrmmi)

i nventi oA RBnBEGRR Gt Bent2hh oMl th RIQKRES §8om ‘and WO 22055541

15 sulfur atom(s), for example, dihydrooxathiinyl, etc.;

unsaturated fused heterocyclic group containing 1 or 2.
sulfur atom(s), for example, benzothienyl, benzodithiinyl, etc.;

unsaturated fused heterocyclic group containing an oxygen.

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

Preferable examples of heterocyclic group include
unsaturated 5 or 6-membered heteromonocyclic group containing 1
to 4 nitrogen atom(s); and unsaturated 5 or 6-membered
heteromonocyclic group containing 1 or 2 sulfur atom(s) and 1 to

25 3 nitrogen atom(s).

More preferable examples of heterocyclic group include
pyridyl, pyrazinyl, thiazolyl, pyridazinyl and pyrimidinyl, and
particularly preferable examples of heterdcyclic group are
pyridyl, pyrazinyl and thiazolyl. .

30 Suitable "aryl" includes Cs-Cip; aryl such as phenyl and
naphthyl, in which more preferred ocne 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, isopropyl, butyi,

35 isobutyl, sec-butyl, tert-butyl, pentyl, tert-pentyl and hexyl,
in which more preferred one is C;-C,s alkyl.

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

5



Process (1 or its reactive derivative at the carboxy group, or a salt
thereof i R2 N RL-COOH + HEN CONH-CHI CO-N X (I'l) (II'l1) .\ i N R--CO\H
CONH- CH2 VWOORI0§S54t or a salt thereof Process (2 5 (1V) or iRCI/IPGHLIOOV e
derivative at the carboxy group, or a salt thereof PCT/JP01/11067 or its

reactive derivative at the am no grqup, or a salt thereof . I R2 N
R1- CONH PERPREYD IEOPNOROXRy +PYEOX Y} SEPURORRY t SRHEHGKY/\ t?r‘Rz‘DWWJCO\lH

CONH- CH2p 6k N okt )te(iﬂ:—@eﬁayloi@%[rﬁ‘phe\i&bibﬁyﬁ Bl wiRclandr¥ prereaedy as
defi ned ggove

e 1s C;-C4 alkoxy.
_ Suitable "halo(lower)alkyl" includes lower alkyl

5B substituted by one or more, preferably one to three halogen
atom(s) such as trifluoromethyl, trichloromethyl, tribromomethyl,
2,2,2-trifluoroethyl and 3,3,3-trifluoropropyl, in which more
preferred one is trihalo(lower)alkyl.

Suitable examples of optionally substituted heterocyclic

10 group include 2-pyridyl, 3-pyridyl, 4-pyridyl, 6-methoxy-2-
pyridyl, 6-methyl-2-pyridyl, 5-chloro—-2-pyridyl, 6-chloro-2-
pyridyl, 3-chloro-2-pyridyl, 3,5-dichloro-2-pyridyl, 3-
(trifluoromethyl)-2-pyridyl, 5-(trifluoromethyl)-2-pyridyl, 2-
pyrazinyl, 5-chloro-2-pyrazinyl, 6-chloro-2-pyrazinyl, 1,3-

15 thiazol-2-yl, 1,3-thiazol-4-yl, 1,3-thiazol-5-yl, 5-methyl-1,3-
thiazol-2-yl, 5-chloro-1,3-thiazol-2-yl, 3-pyridazinyl, 4-
pyridazinyl, 6-chloro-3-pyridazinyl, 6-methoxy-3-pyridazinyl, 2=
pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 6-chloro-4-pyrimidinyl,
6- (trifluoromethyl) -4-pyrimidinyl, 2-(trifluoromethyl)-4-

20 pyrimidinyl, and the like.

Suitable examples of optionally substituted aryl include
phenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2-
(trifluoromethyl)phenyl, 3-{trifluoromethyl)phenyl, 4-
25  (trifluoromethyl)phenyl, and the like.

In the formula (I), a group of the formula:

is preferably

2
,-——\/R

—N
2 /

more preferably



8 WO 02/ 05541 PCT/JP01/ 11067 The starting conpounds can be prepared by
the foll owi ng processes. Process (A) Rg-HN-CHZ COCH + (VT) or its reactive
deri vat i weOa2/0%39¢1 car boxy group, or a salt thereof R2 H~ PCYIPOV1A6Tal t
thereof Rz 4 RHNCHG CO- 5 (VII) or a salt thereof Process (B) elimnation
reaction Ry of the am no-protecting R2 group Rg-HN-CH2 CO-N X ---~ H=N-CH2
CONX (VII) (VII'l) or a salt thereof or éRsaIt t hereof 9 WO 02/ 55541

O
and particularly preferably

—{

Suitable "amino-protecting group” includes, for example,
acyl and conventional protecting group such as mono (or di or
tri)aryl (lower)alkyl, for example, mono(or di or tri)phenyl
(lower)alkyl (e.g., benzyl, trityl, etc.). Suitable examples of

10 said acyl include aliphatic acyl such as lower alkanoyl which may
be substituted by one to three halogen atoms (e.g., formyl,
acetyl, propanoyl, butanoyl, 2-methylpropanoyl, pentanoyl, 2,2-
dimethylpropanoyl, hexanoyl, trichloroacetyl, trifluoroacetyl,
etc.), lower alkoxycarbonyl (e.g., methoxycarbonyl,

15 ethoxycarbonyl, tert-butoxycarbonyl, tert-pentyloxycarbonyl,
etc.), aryl(lower)alkoxycarbonyl [e.g., phenyl{(lower)-
alkoxycarbonyl (e.g., benzyloxycarbonyl, etc.), etc.] and the
like. '

Suitable "carboxy-protecting group” includes, for example,

20 lower alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl, sec-
butyl, isobutyl, tert-butyl, pentyl, neopentyl, hexyl, etc.),
optionally substituted phenyl (lower)alkyl, for example, mono (or
di or tri)phenyl (lower)alkyl which may be substituted by nitro
(e.g., benzyl, 4-nitrobenzyl, benzhydryl, trityl, etc.) and the

25 like.

The object compound (I) of the present invention can be

prepared by the following processes.



Process (C) i N R5-HN COOH (TX)

group, or a salt thereof PCT/JPOL/1111G/
reacti ve wieneNssive at the am no group,

or its reactive derivative at the carboxy

R H2NNCH2 CO- ~ ,(MII1) or its

or a salt thereof PQI/IREI/NOFS- HN

CONHCH2 CON X (X) or a salt thereof Process (D) elimnation reaction of

t he am ng-protec ')ng group R~
CONH- CHy ,
02/ 055541 Process (E)~ , R---COMH +

R'—cooH  + H,N

(II)
or its reactive derivative

at the carboxy group,
or a salt thereof

Process (2)

(-
N

R'—CONH~ ~ CONH—CH,—COOH

(IV)

or its reactive derivative

at the carboxy group,
or a salt thereof

CONH—CH,—CO—N X

R'—CONH

~ R2 NN R5-HN CONH-CH2 CO-N X. ~ HzN
(X) or a salt thereof (ITI) or a salt thereof 10 WO

=
(P
N

RZ

—_—

(ITIT1)

or its reactive derivative
at the amino group,
or a salt thereof

1 \ )
.z R
N
R—CONH~ ~CONH—CH,—CO—N X
(I)

or a salt thereof

RZ

~

HN X
\_/
(V)

or a salt thereof

CONH—CH,—CO—N

U

(I)

or a salt thereof

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



(I'l) or its reactive derivative at the carboxy group, or a salt thereof
PCT/JP01/ 11017 N H., N COOR6 (xI) or its reactive derivative at the am no
group, orwa@ogasss4thereof .\ i N RL'-CONH COOR6 (XIl) or aPsalrpot/m@seof
Process (F) elimnation reaction \ of the carboxy- pr ot ecti ng group N N.
R~- CONH COORS ~ R1-CONH COOH (XIl) or a salt ther I;g)olﬁr a salt

1

thereof 5 11 The @W@@%@?mpi?"é’&‘é%sc% PENPREP PWHrYit s
reactivepdgtrdysdd.ve at the carboxy group, or a salt thereof
Process (A)
=4
R*—HN-CH,—COOCH + HN X —
or 1lts reactive derivative or a salt thereof
at the carboxy group,
or a salt thereof
R2
R*—HN—CH,~—CO—N X
(VII)
5 or a salt thereof
Process (B)
R elimination reaction
R* of the amino-protecting R2
group
RI—HN~CH,—CO—N X —_— H,N=CH,~CO—N X
(VII) (VIII)
or a salt thereof or a salt thereof



PCT/ JP01/ 11067 HZN-CH2 COORS (XI'V) or its reactive derivative at the am no
group, or a salt thereof N RL-CONH CONH CH2 COORS (XV) or a salt thereof
Process (WOdRIORSHAL i on reaction \ of the carboxy-protecti RETAPOI/grO6up N N
R1- CONH CONH- CHI - COORS -.~ R -CONH CONH-CH2 COOH (XV) or a salt thereof

(TV) or a salt thereof 12

W O 02/ 055541 Process (T) '

N R5- HN COOH (I X)

or itsr ivative at the carboxy group, or a salt thereof
PCT/ JPO1/ 11067 H2N- WS (XI'V) or its reactive derivat i2ve at the am no
group, . R
N
R>—HN~ ~COOH + HpN=CH,;—CO—N X
(IX) (VIII)

or its reactive derivative
at the carboxy group,
or a salt thereof

Process (D)

or its reactive derivative
at the amino group,
or a salt thereof

: 2
C 2 R
N m
> CONH—CHZ——CO—bX

(X)

or a salt thereof

elimination reaction
of the amino-protecting

group
s 2
{2 R
N
R*—HN~ ~CONH—CH,~CO—N X

(X)

or a salt thereof

J \ [}
€ 2 R®
‘N
— 'H,N~ ~CONH—CH,~CO—N X

(IITI)

or a salt thereof

10



or a salt thereof N R5-HN CONH- CH~ COORS ( XVI
(J) elimnation reaction of the am no-protectin '
COORS ( XWP oet3sp46al t thereof 13 g ~ ~ N H-N CONH- CHI
salt thereof

derivative at the_carboxy group, or a salt thereof PCT/JPO 1 /I 10l 7 N HEN
CO\II—I-CHZ-MI ) or its reactive derivative at the anmino group, or a
salt thereof

WO 02/ 055541 Process (K -

rRY—~cooH

(IT)

or its reactive derivative
at the carboxy group,
or a salt thereof

) or a salt thereof Process
group N R5=HN CONH CH2
COORET@POXVIOB) or
Rx-COOH (I'l) or its reactive

f)

CooR®

(XT)

or its reactive derivative
at the amino group,
or a salt thereof

7N
1
~
K\N
1 6
R™—CONH COOR
(XII)
or a salt thereof
Process (F)
elimination reaction
7Ry of the carboxy-protecting 7N
1 group L =
,If:N/ — k\N.
- R—coNE” CooR® R!—CcoNH” “cooH
(XII) (XIII)

or a salt thereof

or a salt thereof

11



.\ N R--CONH CONH-CH2 COORS (XV) or a salt thereof wherein Rl, R2 and X are
each as defined above, Rg and R5 are each am no-protecting group, and 5 R~
and R~ arWOd20f5d¢br boxy- prot ecti ng group. The processes f @®CTpeparbhg t he
obj ect conmpound are explained in. detail in the follow ng. 10 Process (1)
The conpound él) or a salt thereof can be prepared by reacting the conpound
(I'l) or E£8C lve derivative at the carboxy group, or a salt thereof
with the conpound (I or its reactive derivative at the am no group, or a
salt thereof. 15 Sui*ab]e reactive derivative of the conpound (I11)

i ncl udes Schiff's és& ype imno or its tautoneric enam ne type isoner
formed by the reactlion of the conpound (III with a carbonyl conpound such
-as al dehyde R KEP¥Re 6POEhe |ike; & silyl d&f vael v for ned by The reaction
of the compound (TIl) with a silyl 20 conmpound such as

N, O-bi s(trinethylsilyl)acetam de, Nrinmethylsilylacetam de or the like; a
‘derivative formed byxthe reaction of the comprongd (TI1) w th phosphorus
trichloride or phosgene. 14 WO 02/055541 PCT/JP01/11067 Sujtable reactive
derlvatlveobfl?%u?%@ﬁﬁﬁ@%r@FKMWéﬁlvﬁcIudé§7éﬁSaE?%FWﬁﬂq derigatid d anhydri de
and an act?%af%ﬂ‘%%?@?y THIRui t abl e exXxdnp iE&n%éJ Paci d chloride: an
aci d azi de®Ta®niXdd t8EFEPhnhydri de mntﬁ)aﬁ N s substituted
phosphoric acid 5 (e. g., dialkylphosphoric acid, phenyl phosphoric acid,

di phenyl phosphoric aci d, dibenzyl phosphoric acid, halog t ed phosphorlc
acid, etc.), dialkylphosphorous acid, sulfurous acid, ! ioFquurlc aci d,

al kanesul fonic acid (e. g., nmethanesulfonic acid, eth ﬁe§ fonic acid,
etc.), sulfuric acid, alkylcarbonic 10 acid, aliphaticlcarboxylic ac id (e.
g., pivalic acid, pentanoic acid, isopentanoicRacFaNH2- éPH?TSéty?@ERaC|d
trichl oroacetic acid, etc.); aromatic carboxylic acid (e. g., benzoic acid,
etc.); a symmetrical acid anhydride; an activated am de with i m dazol e,
4-substituted i m dazol e, dinethyl pyrazole, triazole or t@mazole; 15 an
activated ester (e. g., cyanonethyl ester, tho§%neth¥£ ester,

di et hyl i m nonet hyl [(CH3)~N+=CH ] ester, vinyl est 6r | propargyF ester,

p- ni t r opleogesest®r, 2, 4-di nitrophenyl ester, trlchlorophenyl ester,

pent achl or ophenyl ester nesygpﬂemﬂtﬁﬁﬂeéac@ﬂﬁpylazophenyl ester, pheny

t hioester, p-nitr nyl thiocestied ,ca?BoRyssesndctiibigoest gr o xxcar boxymet hyl

t hi oester yranytg esh pyr beybp est er, pi peridyl esterpe 8z)qui nol yl
thioester, etc.);|] oN an ester with an N-hydroxy conmpound (8. g.,

N, NUlnetthhMgﬁQJ; 108y L ydr oxy- 2- (1H)ipyr|dgheco bgﬁﬁS@ﬁgid@ﬁﬁ]de,
N—hydroxybenzotrlazo e, NEhydroxyphthalim de, 25

1- hydr oxy- 6-chl oro- 1H- benzotri azole, etc.). These reactive derivatives can
optionally be selecte? fromthemaccording to the kind of(EQ conpound (I1)
to be used. The redétion is usually carried out in a conventfonal solvent
such as wat err, aaselontherdio@xane, acetonitrile, chl eroforalt 3therebliyl ene

chl orgde, ethylene chloride, tetrahydrofuran, ethyl acetate,

N, N- di net hyl f or mram de, pyridine or any other organic solvents which do not
adversely affect the reaction, or the m xture thereof. Wen the conpound
(I'l') is used in free acid formor its 35 salt formin the reaction, the
reaction is preferably carried out in the presence of a conventional
condensi ng agent such as N, N di cycl ohexyl carbodi i m de;

N- cycl ohexyl - N - nor phol i noet hyl car bodi i m de;

N-cycl ohexyl - N - (4-di et hyl am nocycl ohexyl )

12



15 WD 112/11555.11 PCT/JPQOL/ 1111G7 car bodii m de;
N, N - di i sopropyl car bodi i m de:

N- et hyl - NWOO2F5%¢t hyl am nopr opyl ) car bodi i m de: PCT/JP01/11067
N, N- car bonyl - bas- (2nmet hyl i m dazol e) ;
pent amet hyl eneket ene- N-cycl ohexyl i m ne; . di phenyl ket ene-N-cycl ohexyl i m ne;

et hoxyacetyl ene; 1-al koxy-1 5 chl oroethylene; trialkyl phosphite isopropyl
pol yphosmiaicessphdsphor us oxychl ori de (phosphoryl chloride); phosphorus
trichloride: thionyl chloride; oxalyl chloride; triphenyl phosphine;

2- et hyl - 7- hydr oxybenzi azollun1salt 2 et hyl -5-(m sul fophenyl )i soxazol i um

hydr oxi de i ntranol ec r salt

-1- (p- chlorobenzenesulﬁb ony) 6 chloro 1H benzotri azol e; socalled

Vil snei er reage by the reactu@®4@h.NdN@RWEthylfornanldg with

t hi onyl chlorid Bﬂosggﬁ phosphor us oxychlorlde etc.; or the I'tke. The

‘reaction may also be carrled out in the presence of an 15 organi c or

i norgani ¢ base such as an alkali netal bicarbonate, tri(lower)alkylam ne,

pyridine, N-(lower)alki#norpholine, N, hUl(Io&é¥3alkylbenzylanlne or the

o et ot B £ %@tc}é %v P S0 bl g 1e J&ackioneis usually
0 0G5S,

carried out [ tlng s onpoun% (I) or a
sal t thereof_gcan jgithgg y reacting g%eécggggogg or its reactive
derivative at the carboxy group, or a salt thereof mnt t he conmpound (V) or
a salt thereof. 25 This reaction can be carried out in a simlar manner to
the reaction in the aforenentioned Process (1)f apd therefore the reagents
to be used and reaction conditions (e. g., sofwept, reaction tenperature,
etc.) can be referred to those of Process (1) . 30 Process (A) The conpound
(MI1) or a salt thereof can be prepared by HNéattdNug-dthe—coopound (VI) or
its reactive derivative at the carboxy group, or a salt thereof with the
conmpound (V) or a salt 35 thereof. This reaction can be carried out in a
simlar manner to the reaction in the aforenention@dmﬂrocess (1) and
therefore the reagents to be used and reactlon (of0) g ons ge , sol vent,
16 WD 02/ 055541 PCT/JP01/ 11067 reaction t&hp %r re, et e) can be
referred g, dQsq 9f Process (1) . Process (B) The conpound (VII1) or a
salt thereof—cTam be prepared by 5 subjecting the conmpound (VTlI) or a salt
thereof to elimnation reacti i i@finkheoamdi-thbat ecti ng group. Suitable

met hod of this e nation reagt itpe bRAChMRSERBYRHT | onalpne such as
hydrol ysi s, redud/n:E and the dddo@) (i) For hydrolysis 10 The hydrol ysis
is preferably ca'%k out in the presence of a base OL[;W acid including

Lew s acid, R%~HN~ ~CONH—CH,~COOR’ — HN CONH—CH,—COOR
(XVI) (XVII)
5 or a salt thereof or a salt thereof

13



Sui t abl e base includes an i norganic base and an organi c base such as an

al kali nmetal (e.g., sodium potassium etc.), an alkaline earth netal (e.
g., nmagnesQu¥Pssédl cium etc.), the. 15 hydroxi de or car borratrePor/11067
hydrogencarbonate thereof, trialkylamne (e. g., trinmethylam ne,

triethylam ne, ) pi coline, 1,5-diazabicyclo[4.3.0]non-5-ene, or. the

| i ke. Sur S i ncludes an organic acid (e. g., formc acid, acetic
acid, propionic aC|d trichl oroacetic acid, trifluoroacetic acid, etc.),
and an inorganic acid (e. g., hydrochloric , hydrobrom c acid, sulfuric
acid, hydrogen chloride, hydrogen brom de, ). The elimnation using
Lew s acid such as trihaloacetic acid (e.gji, rlchloroacetlc aci d,
*trifluoroacetic acﬁtiL—CéIOCH ), or+the 25 HjiNke ¢eNpreHerabdy/ ca.Lr_J_ed.out in
the presence of a cation trapping agent (e.g., anisole, phenol, etc.). This
reaction is usually ca;rled out wi thout solvent. The reaction may be
‘carried out in a convenglonal sol vent such as waver) al cohol

(e.qg., nmethangl, S 0 al coho], etc. t et r ahydr of ur an,

di oxane, toI&éngfi ig@lde s f@%l e, eth ?éﬁb &eéﬁ%bV?cﬂ?rlﬁﬁFbV%fornl

N, N—d|nethylggrgaggg@djmr@bglnethylaceta 7 JAnyoottietor gani ¢ sol vents
which do not adversely affect the reacti on. or°H4 HIQ?ﬁre t hereof. The
reaction tenperature is not critical and the reaction 35 is usual l'y carried

out under cooling to warmng. (ii) For reduction; Reductlon is carried out
in a conventional manner, including chem cal i[? |on and catal ytic

reduction. 17 WO 02/055541 PCT/ JPOL/ 11067 e reduci ng reagent to be
used in chem cal reduction are hydrldes (e. drogen i odi de, hydrogen
sul fide, lithium alum num hydride, sod buﬁohmﬂﬂcre:ﬁzsodoﬂm

cyanobor ohydride, etc.), or a conbination of a netal (e. g., tin, zinc,
iron, etc.) 5 or netallic conpound (e. g., chrom umchloride, chrom um
acetate, etc.) and an organic acid or inorganic actw (e. g., formc acid,
acetic acid, propionic acid, trifluoroacet esul fonic acid,
hydrochl oric acid, h drobronlc acid, etc. )$£§%%%gﬁlgkgg%§?ysts to be used
in catal yfh'eceiedfﬂl natad eX m&@avbnas ot irgre skbeweh as pl ati num cat al ysts
(e. 9., Rhajiqum Qkét@acﬁpaqﬁ% lrekéeemgp%ﬁ&w% l'ack, colloi dal

pl ati ﬁ§6p|atlmun10XI l'ati numw re pa Iadlun1catalysts (e. 0.
spong® p&l P& Bm 2kl 9acd @ﬁFBPéERPrﬁﬁﬁqﬁ%@Quﬁﬁéﬂpde pal | adi um on car bon,

pal | adi um hydr oxi de on carbon, coll oi dal palladlun1 15 pal | adi um on barium
sul f at e, pallaqhun1on bariug;carbonate etc.), %k catal ysts (e. g.
reduced ni ckel ;| “fii BkBFE¥5FY OrREﬁ@aJﬁ?I&?(eqheé’thEef EGBRPTAA ysts (e.g.,
reduced eap&hnnedmﬁneykﬁnﬁaJup.Ehe Joliavomgcat al ysts (e. g., reduced iron,
Raney iron, Ulnman iron, etc.), and the like. 20 The reduction is usually
carried out in a conventional solvent such as water, alcohol (e. g.,
neth&ﬁol,_EEBEEQL£Lisopropyl al cohol, etc.), tetrahydrofuran, dioxane,

tol uene, net hylrﬁeecgﬂaﬁ&m@le 1)elhyhesg: € &t&ﬁdfd%anCBé%Pé;SH by
N, NdlnethéﬁFgrnanlde N-dlm?}I Iacetanlde or, any ot her, ‘organi ¢ 25

sol vent s & ARG ot otC fPRct %lﬁ?%95é8?lﬁﬁrlYﬁt%¥QWP§tEP% t her eof .
Addi t i onakkpoxyngrasge, thata tslaetablwma@mmmmdeaebﬂpomm barusedri n-ghem cal

duct Lat t | t. 30
reduct i 0naLes i G L G SLRt e thgn pan. Asoc, Be tsed as g sol vent. 30

The reaction tenperature o “thrs®re i‘on
is uddally car Phébable IﬁﬁﬁéﬁﬂﬁbdhrhgattN@wnﬂnﬁhy cPmpoesd (I)I)THectodpeund

() or assahicthaseal GAR DRIRLCHAT O RaiBRRYLBIALR FOMBUNY L&) OF Tts

reactive derivative at
formed by the reactlon of the compound (III) with a carbonyl
compound such as aldehyde, ketone or the like; a silyl derivative
formed by the reaction of the compound (III) with a 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



35 carboxy group, or a salt thereof with the conpound (M11) or its
reactive derivative at the amno group, or a salt thereof. This reaction
can be cWPi0dESBét in a simlar manner to the reaction i n RATAIPO1/11067

af orenenti oned Process (1), and therefore the 18 WO 02/ 055541

PCT/ JP01/ 11067 _re nts to he used, and reaction conditions .. 0., .solvent,
reaction tenperdt B%gle éie@c)tléfﬁngﬁélﬂ’%?lé’?er od Fget RoRROEd Pﬁ'lb'rdeéélcé‘i‘}les

Pr g_cess &) a51d'hﬁal(1@lép3uﬁ;1(a{:idilénlwclir&d%alahdtmrmﬁlﬁ@dé&%sﬁéepam by f
subj ectin or a salt.thereof to elinipati reactjon o
the ani nggﬂii:%?]ectl r?%%& 0{952’ RRi 2 s g OFhge he? Il:a?r%‘ﬂd"z&ﬁﬁ PP B Si | ar
manner t@cudeamfaainhd@nwnhht ae afod et mensdbPr Doessi (Bospandit hecief ore the
<10 reagent.s to t , vent, reaction
terrpgf?at B%e et c%ﬁéﬂgh%gg}rﬁé g‘?rée %%%hg &qisg?%%%ssacégf Pr ocess (E)
The corrpélaﬁhewénl)oS®h051§aat:1@1heqimnchéﬁhséplp@@yaraeucby hegogenatedg t he
'Comoundpﬁbkﬁh@hd ta%laeaeu:v?% dgf 4 Mahiphe sBhokH&s %1@X3éu9_rfﬂ¥8uﬁoécﬂi salt

t her eof \QI the co or its reactlve derivative at the am'no
gr oup, or. éOE‘é]r]?u’%J’r‘Fera&c}fj' ?ﬁi‘@n?%‘éjc?qf%ﬁ gghbée c@rr inathepesphtanise ni | ar
manner tacthbg éﬁaa@ies@nfbmthacﬂcﬂpr@mnt,l guetuPrOcasid,( Bikyaedrbheief ore the

20 ts .t d t | diti . .. . t

20 rEPICHE Al oS asd ARt reabtl on CN Ll one: (5. 8 o o] VERLLERct on
The corrpecmd,(wdpe)nt@moacsatmt heretdfylbatybec paepdy dd-imph1drosabfect i ng t he
Conpoundag%al)efg a %@ ha£$ﬁr89£b5 fﬁd gb?étkgn re%&éﬁ CO%CEBE etc )

car boxy- prot ecti ng i S rea i'on “can arri out mi’l’ar
manner t& EHENQEHGE ﬁlcllﬁ ERBYAr bilenam |a§héﬁap¢@c@@sie( Bblthammldhmledrore t he

r eagent s 4t—@ubgtmﬁ¢oaaﬂuaga@uondﬁ@étdmﬁgﬂgz&ﬁe, O ri SR 1ERY taPrd £, on

ature etct) an.be referred to f Process (B) . Process (0O
The mpBEnBCE XA eéjfez? ten (et Ber e‘E)Yarl'E]&Y’?tBé‘ pEEbEY e R VECERKY eHeeT
conpound diXethyl iriche theact i(ge;) dHHOI-at]I vetat, tVtn3d GAlBOXprapot@sl or a
i N0 gr ST brb A F T EREr 0B i & £t PR bt od out in &
simlar fahaktoraprhemylr @ﬁctemnpentahlelcaﬁmmm iestied, Pmesgéshdrihy)l, emter,
theref or ghthg1dfphenyl ester, phenyl thioester, p-nitrophenyl thioester,
20 p-cresyl thioester, carboxymethyl thiocester, pyranyl ester,
pyridyl ester, piperidyl ester, 8-quinolyl thioester, etc.); or
an ester with an N-hydroxy compound (e.g., N,N-
dimethylhydroxylamine, 1l-hydroxy-2-(1H)-pyridone, N-
hydroxysuccinimide, N—hydroxybénzotriazole, N-hydroxyphthalimide,
25 1-hydroxy-6-chloro-lH-benzotriazole, etc.). These reactive
derivatives can optionally be selected from them according to the
kind of the compound (II) to be used.
The reaction is usually carried out in a conventional
solvent such as water, acetone, dioxane, 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 reaction, or the
mixture thereof.
When the compound (II) is used in free acid form or its
35 salt form in the reaction, the reaction is preferably carried out
in the presence of a conventional condensing agent such as N,N'-
dicyclohexylcarbodiimide; N-cyclohexyl-N'-morpholinoethyl-
carbodiimide; N-cyclohexyl-N'-(4-diethylaminocyclohexyl)-

15



WO 02/ 055541 PCT/JP01/ 11067 reagents to be used and reaction conditions (e.
g., solvent, reaction tenperature, etc.) can be referred to those of
Process (WP 02/0Fsétess (H) 5 The conpound (I1V) or a salt tHREBEpp1/tWa7 be
prepared by subjecting the conpound (XV) or a salt thereof to elimnation

reaction of. the.c tecti n Thi carried out
in a S|nFF5P ﬁ%ﬁm eﬁﬁypﬂ road®Y #ﬁ%glépig%hentl ﬁ%d Prggess (B), and
therefordlthhyIamanpﬂdpylooahbodmmﬂdﬁkﬂdKmﬁacarbmnyinhﬂSH @ns (e. g.,

sol vent,, me%ﬁgi rﬁ?d%zﬁcﬁ%? n%%ﬁﬁ%m%@%er%%t%%er ﬁf§ éf&u%&l&ﬁ& g;0f Process

(B) . Proces oun of @ salt thereof ‘can e prepared by
15 react dmghehﬁlJe@immnwcwk@hgxylnt@neeaatlh@éyd@ﬁzt%ﬁneve laelkpsycar boxy

"gr oups oehéo%g&hﬁ@{eeoftr%myi en QIR 16Xb Y001 BdiyrRABhivE, deri vat i ve

at the am no grou salt " thereof. This reaction _can _be carried out in

a sim I aPhrERAGFUS @%W@J@é‘é@?l W?WQW%@@%@?] oY SeEESs (1), and
‘t her ef or @t BR18P1 d€Agafitonyl Ocheousds; andhinaaehiopigondi tions (e.g.

I t t t t b f d ta. th f_pr
(D) b e Ber S ARG A LR 1) B ar e E e U A6 pPepar od by
25 subj eethyd-6henconpinphenfyXVi joxaza@l Sal thydlrexedé imtrenaliecaflbonsakacti on
ft t
0 y amaﬂﬁeER?&?%éMr%%%EEOn}Q&?%reéicéhl%I}o ?ﬁ Q&d&g{ﬁa%lgg jc,b” a

sim e reaction e aforenentione rocess
t her ef or cailhedr ¥ageme et gepdent edrepirekdnt ithe condbigroret N &-g. soI vent,

30 react iQRetRYREs M fie GliEh) tHGPE é}?ﬂo%ﬁrd%d bRoHG%E PnBpoeess (B)

Process (K) The conpound (XV) or a salt t hereof can be prepared by reacting
the conp&¥yehiprrider %% ir @&cthoelHe?i vative at the 35 carboxy group, or a
salt thereof wihl tBeceospewida(¥Yl by 8hriisd rRACtnVehdepiadirioe ot ahhe

am np_group, or a salt therepf. This reactio n be rried.out in a
o £ Pirar Brt FROTaAtar RSPStRR S GPbARAER o BaE B GsE et
t her ef or e&rtif@ o8r) a Wy D105 58 Y r PETHhd PO/ IH0&#) alkylmorpholine, N,N-
di (lower) alkylbenzylamine, or the like.
The reaction temperature is not critical, and the reaction
is usually carried out under cooling to heating.
20 Process (2)

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

reacting the compound (IV) or its reactive derivative at the
carboxy group, or a salt thereof with the compound (V) or. a salt
thereof.

25 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,
reaction temperature, etc.) can be referred to those of Process
(1).

30

Process (A)

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

35 thereof.
This reaction can be carried out in a similar manner to the

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

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

16



reagents to be used and reaction conditions (e. g., solvent, reaction
tenperature, etc.) can be referred to those of Process (1) . 5 Suitable
salts of wWO#288x4ti ng conpounds and their reactive deri vathPCTeBR01/mobY ocesses
(1) and (2) and Processes (A) to (K) can be referred to the ones as
exenplified for the conmpound (l). The conpounds obtained by the above
process ECSACHECH SATREEE takE pSFFf} tFhPeaTE6RTERT | ehathafst REdPEREPE His

pul verizathon, 10 recrystallization, colum chromatography,
reprecipitation, ar the like. It is to be noted that the conpound (1) and
t he ot hem%&#@s may include one or nore stereoisoner(s) such as opti cal
i soners) and gEbeetommaind sOGITENS) odue da0 tasyreredfi canasdrearationy) and
‘doublge b h a ' : her e ncl uded
W thi s ¢ ROCES R oo BHET (LRI UG T BUEESE i sa TR Rl

phar rrace@fﬁﬁ@‘éwly @%d’é}@t @ml@Osﬁrptett’@e?ge@ﬁfOilnel ude solvates [e. g.,
enclosure compalRfsn (& mdkhod el 8hes & ikdat fl%ﬂ rhsceblecin oppaunds (1)

and phar maceut | cal accept abl e sa ossess a_ strong I nhibitory
acti vi tycéﬁvﬁlh*elcﬁ?fﬂét%ﬁ SHCHf afi Rydrolyeiige (CRI@»ICUQ@%OEFT& Adiey likee obj ect
conpoundgif | Foangydharmaeautical ly acceptable salts thereof are expect ed to
poss s antrjgc ogi(iciie%]rZS j;%/nt hase gl\%l nhi Qi tor actl vity or

oduct i onTPRRPBTEUTYS L oSy PEG T RRbr fargied ot obj 4 Pcf&ﬁﬁaﬁﬁdef( 1)
and phar rabest | @aldry sadcepihabbdingl levitshacedf, are useful for preventi on
andror treat meat, of, NOWEAI ated diseases, dn fymn bei 0g, and gnjaaLs,
i ncl udi n%ér esprratory diseases-sucC resprratory Str8ss syndrome
(ARDS) arésasshel;atandiadkadéunaralli beases sodéhmaspetastiomasettal, ischeni a,

myocar di il ka] DE&rda i de h\ép@ter&%@ﬁs%ﬁ %99&9&&' &I1Qsi)s; rgadocri ne
dlsei es such as di abetes (e Z. 'insuli n-dépendent. di a etes mel litus,

etc c GNP ERES oS Q?fr%laﬁieaﬁ’ét bxdrggencaggopate gthexgafhet i ¢ nephropat hy,
di abeti c trehlrppaiine (@ .ahet t@lﬂ@tﬁﬁ}{ﬂﬂﬁ\ﬁmy ket hAlEmOQYL (etenpl di seases
such as I.o ruI on]gpg]% S andﬁﬁﬁfg Oal I urg gastrm%e t.inal di seases
such as %éﬁ ! c “PRELY dF88aser ©02/ 055541
PCT/ JPOL/ 11067S(1etalgle ad:xxiar:atql\uelesohmtmsgamhr aniid ¢ol gt sforetic. hrid,
panct eal ol SASES, O 29.10A0CKEAN Lo PQ%B@&’cEcdééﬁ?ses such as

hepatitis an hosi' s I seases O one of jorft such as synovitis,
art hefti $rigdveeatelria ifcidesebbpbr G¥I% anadhergrhe Arkbases-such 5 as

r heurmat 0h@d@b&:lhld>£i§ acSiyBt efidgobittc eldiidhe Rl esHsc aeh dulHiRbgesC! er osi s;
der mal Lcizaseg ch. as de nmati tis nd eczema; cancer such as Solid tunors
and net ast'a8Srs%¢r g]‘%‘%ﬁqg(%‘ %VOB‘ELSSn ¢rSmspl ant ation; shock (e.g., septic
shock, etc.); d&hd ebmlmtnducmingysé\em Gaainf Isamaeryrimnmml&yad&drre

10 The obj.ecqt n i C alts hereof
are al soq{?sg{fb %&ip%ﬂ:zjva(eé%l%ngggg reﬁa %%C{ah? ‘l{ﬁ Ctia ner%ous

di sed8es lilkel Ll pie tanaalat Cﬁéﬂf&@dsO@Sjs‘ltnemh@l peasesceuch aasta(CNSndl sorders,
cer ebr ove%egb% da@e?cse(se <ge GnisEEE SPRInoINT aEet | on T8t ebs@tidpchem a,
cer ebr al hem)rr g E % m grai ne, A'zheimer' s di sease’; peri pher al
nervous SYEeerY df %Wl BOUREIRIMSIE - pain (e. g., postherpetic
neural gi a, refTae syapatdeticy destaophyd (RED)in eavsabvghdiomteafdakentat i on
pai n syn athi [ etc wall.edyni h peral esi
neur ol og%@gﬂeﬁl S’gérIE I's a;ln hﬁgu?(%p?ot eI%: i O gParkﬁ%%%y pgfé)gél 20 and
anyoB@ophileohat ereftc dol draggiabydrofudatit icGmataby, theu@be,emtetdn@'ﬁpnends (1)

and phar meﬂa&al é%ﬁ%ﬁeotd%}l gosahts & H(} reeh Al eNUQ%;H\ J{hgflfb&ﬁg{nfﬁet of
sexual stunction such as mal e sexua sf unctl on |1 nc erec
dysfunct| N- aﬁetlp%eé:a%@@aprd?@yLmatqro@rgﬁemdﬁ%vwgeaml@hzgo not

dysf unct izeRrekeb 2y eflf tertcltdHeorrahk cli st Urdrances xtret fREredhe Obj ect conpounds
- (1) and phar maﬁﬁutl cal Iﬁ%rg_cce tabl e salts thereof, are useful for prevention

and/ or treat ment-Sof SRick LGhHERat it iTeddes! PREI Hef e aCEAPEnct i ve
di sed8es lsuuhuaslxzoa:qnnmd it sinfer gegolalngetgi wadfliggnj unctivitis, vernal

- conj unct |(\_1L| §0r ]?éﬁ&clogﬂ unctivitis sicca, viral conjunctivitis, bacterial
conj uncti VI uveal diseases such as uveitis (e. g., Behcet

di sease, Har adBedil§§a@e igyepatiest put ophthataniventdanedi dasney;, di abetic

iritis, ehe1)hiding! @i HSSREBLIYL AP SHBVEEESre§QEORA, di seases such as
17



35 corneal neovascul arization, keratitis, corneal edema, corneal opacity,
corneal dystrophy, keratoconus and neuroparal ytic keratitis; retinal,

vi treous WPIPAEE41 such as diabetic retinopathy, retinal arR@ErJPObtwhusi on,
retinal vein occlusion, 22 VW O 02/ 055541 PCT/JP01/ 11067 central serous

chori oreti nopat hy, ntral, _henorrhagi horioretinitis, ar ,
degenerationp(égxg¥§ﬁggée?%FﬁT%d“ﬁﬁ%ﬁﬁé%odéﬁeﬁéggﬁﬁbﬁ’e@ﬂeag redigtiqn

det alchmenire rrgxdm@lelsplf(@r@nt aiydrdegeneoai den, hmglew sﬂ@@f\kaﬁplﬂl:ﬁﬂiﬂﬁfi i on,OI
macul ar iferati etln vi t reous ge an
vi t r eous %Jb%qufp gﬁ% T s C@é@“ i’l?(?l‘? Xglri: ’ar lu(“ecyanubgléﬁy‘%mé% Yar act
traumat i cetatlar agt 2 dombiiattiaatedr actmetal ofe og cattdnaceinet cn)qn,glea:wcd)rra
‘such 8S Pof LY, 1R8N ARGk ’chPBanTHIEycl‘?‘lQﬂll%l%l OEHE&M% ehor mal

t ensi on gl auconma and neovascu ar auconm; ocul ar‘ pertenS| on VI si on
di sor der se5%ich a8 RbPYFPIEC wdororvul@péﬁaaw etidarig - gi ghfommcm‘e@s

Tefracti V@c@ﬁlr@ra%l%llﬁcfirg@ i 3std gald, S%thﬁ@f&i&&lcﬁﬁ%aa ﬁﬂd pr esbyop| a,
ses such ylyn ronmes, lacriml duct

and Iacrlggi ar.at us
obstructi ‘éﬁ‘fgap P%Ey%cﬁ i §’Yd17:’57clhtgr°6|18e?c% hYAZePraRest Ael Grs i@ hess of

Eh)e obj ecL cor’rp@mb(lle) catﬁEy@h‘f@rﬁmQﬁd agiegabnt @§ﬁalrﬁ'ildﬂ tredfict hen corgpound
). 4hS Shown i.n

5- chitdr o- NRASRSE O? §x8n35 (?%c BFS%E%O?% %]iyf‘itgcg 905<y]§>£ a'é]d}%“ dinyl]e

t hyl } am nodatle( bgwugwdylaﬁeimm\,) @JJay:Il]numbbmaolturcwilb-ldallbpkammlﬁn,Oorrpound

h
12 2y T R R ot PR b SR PR g

| ami de CofipeRHd adlum, palladium blac , palladium ox1de, palladlum on

5- Chl or o- &hfﬁ&ﬁ) f%l[lﬁal{uﬁl rli;é&:cmd@w- %BYBbﬂY'&dM)b]ldélprﬂh@iﬂbﬂ }-2-oxoeth
yI)aghnO] 2 &?p%gEQXm f?ggé?ngﬂladlgﬁhég gggfu& éggggﬁgﬁg,detgo),

5- ChI or o- mc{_:l(éJS)cazadetQ (é2go,x<r92i\io@d( Apykedy lrodapelloptiger | Ramay | et hyl }am
?(Z))E) 13( (2419&]% or'op Ea%lfg&%\?%d(él btf’\-rl t%r ?[% gi%e%g‘(c mp?fgﬁg?gp%%neérl dinyl)e
t hyl ] am nedbali,2-gir.) dyinen hsya’f)aétyﬁﬁlq 35 gey yreddatel 'irGoppBandy (f)an,

5- Chl or o- @hixﬁa]nS)n%nOXth ;,{% Qs [ﬂ 2,2, 2trifluoroethoxy)-1-piperidinyl]
et hyl } am no) - 1- pyr| d yl)ethyl]-1- benzofuran 2- car boxam de_ 23 wWo

02/ 058541 PCT/ J Jla sy l@Bnb%u%iP y carried out in a conventional
(2E) - 3- { 4s&baiophieny by - M éd,S)alzdHA- ((él.gopr@@mw,pb@ﬁahemyl) 2- oxoet hy

I 2- 1-(2 | met hyl ) et hyl i d Test f
i bi € or §SBIRTL LGP he B Oue o aBH AP E U P oA aRe FALRH macr ophage
cell 1i nem&EWGher c@.lAnEdecaertH&ilpﬁmeQdmhlierméJ edtlicoofoldn, W)¥B71) was used

lsgct NS ShifenYERAn a6 P N AR A 48R TdS B 23l Behllt dfgaliasks at
2 solvents which do not adversely affect the reaction, or a mixture

thereof.

Additionally, in case that the above-mentioned acids to be
used in chemical reduction are in a liquid state, they can also
be used as a solvent.

30 The reaction temperature of this reduction is not critical
and the reaction is usually carried out under cooling to warming.
Process (C)

The compound (X) or a salt thereof can be prepared by
reacting the compound (IX) or its reactive derivative at the
35 carboxy group, or a salt thereof with the compound (VIII) 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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ZO Dul becco's nodi fied Eagle's nmedi um (DMEM suppl emented with Lgl utam ne,
penicillin, streptonycin and 100 heat-inactivated fetal bovine serum They
were renWed2N5Hi cul ture fl asks by rubber cell scraper af€TaWRPE11067
centrifuged and resuspended in DVEM wi t hout phenol red. They were plated in
96-wel |l mcrotit ates 15 05 cells nd aIIo dto adhere
over 2 hof¥ n'il':l‘?etf)e F 4y aé"(sdl\f/g?gg e'goré‘#ﬁ% ?a Per St eﬂtel ncubat ed
for. 1 hmaacthler ¢éafperativee caltlcs ) wear laet temdraddmtbhtheid @f Process

| i popol yzﬁ_@chari de (LPS) (1 ~,g/m) and interferony (INFy) (3 u/nl) for
18- 24 ho -* An equal volune of Giess reagent (10 20 sul fanilam de/0. 1o

N- napht hyB®adedserd®di anmi ne di hydrochl ori de/ 2. 50 H3P0~) was added and t he

cel Isgnere | NCURAL Quhub @O 1 ATRA! &l WEeeT PRI 0L M 83 pIBS, Agqpance
was. read at 570 nm using m cropl ate reader an was sure usi ng
NaNO- as Siestdadd thescqmrauncedd) t orTapfalt thesiecfompoehbnied-1op nhi biti on

{0)(a) 100&ebadt%>n of( @héo&ﬁﬂi%ﬁké%ﬁ%)éﬁ% a% 122r gleztc gl I (I;’gtr);?ft Is\éelng ngt

of the conmpound % ﬂ’%l ned with

24 WD 02/ 055541 PEFAS éfﬁﬁ%#%@&m nPYE W & FEMRSAHeBIC el héw s
and ACl redsctiginginnghd78f@fdhegtiRatd Pesee s ed)hetandedhad forzoadinegm

pent ghar 0 kg p. and, under went, .al | ogenei c ewli . § donor to
AC Eilgm E%ée{rﬁe)ntﬁs tg%) o%‘l‘z’(%:dc‘—’laI?rdd|1‘F§(E:LC'EC§‘L ns%?n%ttajtondz’n 5gE5<p F1EHr al groups
wer e di vitrattiomo tgmpgrétdrw egico Uip candoe ondsf ererbdd iteg tjoseipe £ Fnoglessdr ug
dose of FKH06, which was prepared in a manner simlar to that discl osed in
EP- 01841 was 0.32 ng/ kg. Conbi ned-drug dose was FK506 (0.32.ng/kg) + the
conpouncEE(QSe_S(ELd_écg/ kg). The grafted hearts were nonitored by 10 daily

pal pation wher err@radn@io@naej £Ct) O wasadef tRefe@s ézhﬁb%eﬁ%éﬁ)a%a% pal pabl e
contractile activi ended in a sqlutjon of

net h ceﬁ?ﬁ%slé‘ 8 58’????1‘11%‘% %&SHB§ dg | Jerfsie deravabhYs i |t|l|7‘ea vol ume
of 5 m/ kepdfoxyodyowe| gbt - 4 avalld tiaysof 1\51ﬂ}hethmrd¢mpahn@n(>o]f tdre iegnpound -
(T) and a pr.ol.ang e t gurv The ove

experi rren@cfitrlceléeul sll?%#%%tge@ tﬁ%t gﬁﬁ}éga%]f% |tysr dﬁgL El??:? c?éy of an

i munosuppr essaftis meacsjiont Com bsf aaransgl ant ainh on slavilbe menmekald ythend
syner gi sty&abt yor a8 %ﬁéegfgﬁment%naanp%ééﬁ i g C%moﬁﬂﬁféﬁof@ the

corrbl ation, | E %sf%ron i nh | iTory actrvity on roduction of
nitri?d oxieRde 9gc’?r tonBrapett i hIRPRITLOP st Lihe dﬁj get %‘bﬁ‘fﬁa’@nd (T) of

t he preserdadiiventtenpeaatduphardtreeuthfabe yrafeeidahbetbiasds o Prideceof are
used int form of a conventional pharmaceutical preparation’in adm xture
with ac htional pharnmaceutically acceptable carrier such as an organic
or inorgadiecess idor |iquid excipient which is suitable for oral,

parenteral or oME A Mk PLNA0R sThe Eﬂ@fé‘@fe&&d ) p9§§%féc§tﬂ PN may

be S%éconpounded in sol1d formsuch as granu capsul e dr agee,

supp@di t oFWPIEC I ﬁ@ﬁt compoyngl AXIITYuPE # oFad s UdtereeTsbr el BH nafiopensi on

or erfMSl:r@eElacftCDbn rdfe@heoaarmw-@mﬂ@u@ld@@roupngestIOn eye drop, etc.
needed, there W be incl.uded [_:]Nre{%the aboveﬁﬁﬁe aration_auxili ar]%/ Sugfr;[ ance

such as stabi | i 2Ty EGent O35 et (5 t6F e 7R i dént meBtE dr° dfeany
ot her commeadlyiarsda &Hdi afvesnentheneff Brocess i R)redindntharyfarsualhey be
gdg mﬁ;; E%&ﬁgéﬂtsa tanbh 4958 Ma Fe001:BR/ KGnd L 20Q NW/ K9, RIRI&LAP!Y

307 reaction temperature, etc.) can be referred to those of Process
(B).

Process (G)

The compound (XV) or a salt thereof can be prepared by
reacting the compound (XIII) or its reactive derivative at the
35 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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WO 02/ 055541 PCT/JPOL/ 11067 10 ng/ kg, 1 to 4 times a day. However, the
above dosage nmay be increased or decreased according to age, body wei ght
and condiWPd285H#1 t he patient or adm nistering nethod. AcouwrTdinig1t097t he
present invention, a pharmaceutical S conposition conprising FK506 and the
conpound or a maceuti c cceptable salt thereof js prow ded. A~
phar rraceu’g?% téoﬁgog?tpﬁﬁg&mg eé’Fg@ml‘—' WnﬁhéecgwpoW‘?(Q)' or a

phar maceutéa=iloy aempptabhes saltic.theardbe i Seftaefdd tasthdsé FlITaEsdRBEESSant .
For exarrpt , the pharmaceutical conposition of 10 the present Tnvention is

useful as—&nedi cament fox the prevention or treatnment of rejection by
organ tr afiqsesst did on. When the conpound (1) is used in conbination with

‘FI <50 t f d '
accep?S ab?erga: t tﬁe%%%% ﬁhdoﬁ(g&oxlc?}%%% hgﬁér%%gf %&g;%&/g%g%}%% ,
pr ef er abl §ubFecttAagdr Shgecempayrd - (XVoopL . a2 THel pridlesieodd tenbbihir@itionof t he

‘conmpound f’éadt*l%npbgsﬁﬁé b@%ﬁj—?&o&%@ﬁﬁ%ﬁ%%&y the general formula (1)~
are as foll ows. JQY The conpound of the fornmul'a (1), wherein RZ is a group

of the. formul & rRAGHAEPF A He i@ radGer ovf kift | a tﬁélné(llaév\@@ly%qﬂkytlo
opt i onal I:yeaubm tmt eHe ha‘f@f@ﬁeﬁﬂﬂo@egr PHPc@fs Of)i, onrall Yhepbsdid lth‘éd aryl,

and IS - rrraceut cal ccept abl t thereof
(2) de co ent 3? }(J_eL)u %t?%%g(?%aﬁ %]r CWP/SFQ S-§-r oWl feaﬂ
hal o( | omere)mthvh temperatyct,i cigr. Oupanrbe anafdryre2b toubhbse B @ case of

nor e subsggtuent(s) selected fromthe group consisting of |ower alkyl,

| oner al Icmry hal ogen and hal o(l ower)al kyl; or aryl optionally substituted

by one orP¥RfiasssiiBd~tituent (s) sel ected from the group consisting of |ower

al kyl, |ower alkexywompalegenand d}alao(sb%ethafésdf cdl 9&%&@@&%9 cally 30

acce bl e sal.t th r eof conpound of nent oned bove, "wherein
glfomjé?acg:llli’?l ﬁaFB’(‘P‘g\‘}%q Qp@ylorlrpi"ng? elf%%% dg‘j’lrélﬁfﬁ é@?e"i‘:ft \éfﬂlefromtlhe

group Concsaﬂidmyggmbupyrbflyé sE atlergbf \tzbttrazmeylcom@wmdazxny)l oand ts

pyrimdin d clic |sot|ona |y upstit edbyoneof
nor e subs]tyeai‘c%%lte( d)elegg? %;eam? rt% ﬁén% up orfdi & |Sﬁ‘é% Eﬁ " al kyl ,
| oner al koxy, W&il@gma@ﬁdOhaC@(lIM\ma)ratLEgll pubrlrpherqplmld[am mamhda];/ to the _

substi t ut ne.,,0 st egtyed 0
consi st ngg%@ilo%v\gP gth%§0§ Hl%ﬂ%g Bledts /5%81 flﬁggf]&{ ower al koxy,
hal og}’z)n arePIFRtS( ItB\AE?)‘aFR?/Ian%rreécﬁﬁaF neeRit F a1y yeadcepbabieitsal t

t hereof. ftdictihe cenperatuns, tdta: .focanlBe (Fdfehr] @ontXoks &f Hroess

phar maceuiical |y acceptable salt thereof. (5) The conpound of (4) mentioned
above in R2 is substituted hydroxy, or a pharmaceutically acceptable

sal t ther®ofcess6)(JThe conpound of (5) nentioned above wherein R2 is a
group of the [ OBl ampdnflS OLEPIdE B shee! eHELodt ki, b@agg%gﬁ) kyl., 10

optiagnally substituted heteroc i C group or op I ona aryI
or a JPhar FRIQHTES Hheasempr e(@fél)t Of herr 8kt t(ln%reprfet@oﬁbwmtofon( 6)

nment i onedr&h@vion Metﬁénaﬁﬁné-%ﬂdi\@%rtlﬁigkdf@%ﬁm o(lower)al kyl, pyridyl,
pyrazinyl, thi each o . led yl pyra2|nyl thlazonI
e

hen

and phenyl is g]él ﬁﬁ%%lfg éﬁ%s‘?“? tGfr&d ety °8 r2 o lSEhBeNte e the
sel ect ed fearhitche igr bbp afcomsirstiiongdoProoees @) k,yla,ndl aherefdkOxhe hal ogen
and hal o(l 2. | kyl..0 a sal reof. (8)

he corrpo%m %}S ﬁ%n{lls%%e abo%%%\/\ﬁ%e%ééﬁ){%%% a(| owef %’)Jk‘;?ec
haI o(&%mere)%q%ﬂn teypragture pyetaziingen bai settstedophbagk, o@aﬁ:@c@@ss.gyn dyl
is optionghyy. substituted by a substituent selected_fromthe group
consi sting of | ovker al kyl, I ower al koxy, hal ogen and hal o(l ower)al kyl, or a
phar naceu%ﬁiy—ﬁ,cept able salt thereof. (9) The conpound of the formula
(1), wherein RTHe dompoohdr ay| swhstdaliit edebyo bl ide prepasbd vy
-substituted hy. chlorine, or

reacting the compound (II) or its reactlve derivative at the
35 carboxy group, or a salt thereof with the compound (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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25 pharnmaceutically acceptable salt thereof. (10) The conpound of the
formula (1), wherein.R is 5-chloro-1benzofuran-2-yl or

2- (4- chl ovopRefH) et henyl , or a pharnaceutical |y accept ablREBHO1/1t062r eof .
30 The foll owi ng Preparations and Exarrpl es are given for the purpose of
illustratin resent invention in detai|,. Preparation 1 Benzyl

(((29) - 2-957 Sb P R CHIBo APE) ERRABTOB-YIRHTLANE) Bf oPpan ity itno) acet at e
35 To a swadtioen Gémperature, etc.) can be referred to those of Process
(2S)-2-[(tert-butoxycarbonyl)am no]-3-(2pyridyl)propanocic acid (55.0 g),

gl yci ne yl ester tosylate (69.7 g), and di phenyl phosphoryl azide (46.7
m) in N N27 W 02/055541 PCT/JP01/11067 di nethyl formani de (550 nl) was
addedgdr opwi se il LSERT OPY LI ATLDE 64 Sebndluh AL Al 08, MG NS
warmed to roomtenperature and st irred Re“resu ]flng m xtur
was pour U IVEG1VEs- bl RFosgssest éd) aghdold) $o6l BirRgaseyetitlartisor & e can

sol uti on e/ QQ rak)ed THE tHXIHR WAS eﬁéﬁ\ﬁﬁﬁf&j terCenwl &&n;%xﬁwd etate
(total 1.3 L) and washed successwe %’v(y HF vvater (400 mM™ x 2 saturated
0-11F) <

aqueous ammmoni UM% KPBPPERAS ARKFIGEY aboiR BERSSSEdF @M Pe isolated
hydr ogencaidbgnati€isal w Ia)l’to(rﬁ?féﬂtmbn&l_ZﬂletI&itﬂ uchnes (401 v )i zakhiengr gani ¢

| d d ul f at d trated. t
o1 ve Phe SE el S ke bR o roi T RL R Sy c%ﬁr%%‘ﬂspf LGl OX1ANS( k)
1H NVR (300M&z, CDCL3) b 8 . 48 (dd, - J=5, 2Hz, . 7 . 82 (br, 1H , 7.

60 (td, J=8, 2 1 5 1 . 15 7 14
(dd,( J=8, Shz. AHS 'E% Gk ,&ngeg tﬁb%t(r% gg‘(‘%"‘zm? ﬁ)’ ané ehE ?%}w 4
04 (d, onum)s maz irgglugle) @nenproppre qte}zepl(sgmegm Prepara |0@rtlzaBenzy|
{[|(2S) 2- J%Bn@'(%ﬁ(8n@%éc§iﬂéﬂrﬁﬂc@@%9%ﬁk@%P%@Qbahgyﬁﬁn@ﬁ’ldi@%ﬂﬂdnde 20 To a
sol u nz

(58500 ) B o9l SIS Sk ABE- BLY 2% Cly LS ARBTRARA SR icet at o

(73.8. g) tmreeifhyah:eaﬂ:mm&d 18@hth) tmasSmtﬁ@bedlthmw sﬁvérlN:hytd.r ogen chl ori de
in ethyl acetat C xture s war nmed
to room terrper ue(r g)%inﬁlc Héjloeud~l O?sor r%ha%%cer%t%tcﬁﬁéy WAECEE H Ut ed
with et hyﬂ;aldlﬁettélteéeesomcrﬁmde Bedvessdl ﬂen@ preecilpistiat ecomsowndd elet.gd, by

fiItratl %t et hyl acetate (700 m), and drledln vacuo to give
t he |tIe corrpoun 1H NVR ( 300MHz, DI\/SOd~ 8 9.31 (t, J=6Hz, 1H)., 8. 83
(d, 5z, 1H) The OWGCFb@m%flﬂl)nds 8 I)4@ngt phaameeutigpllyzacogpiable=ghy,

1H) , 7. S04 t@edf%&sseﬁ@ a sEron@llﬁhlbﬁQ)r(ymacﬁﬁrlty5®rl4tk(§ 2H) ., 4 .
53 (br, 3. 99 (dd, J=18, 6Hz. 1H) . 3

64 (dd, Jp%%duéﬁ? Tlf-i)n&@‘c é’fl(jﬁg%N?}'lS ’BHz 1H) . Preparation 3 Benzyl -{
[ ( 2S) -2- { HcdorgEnyly3-tife dhgHar aphpnyhdd (2- propehayhatedbically
] 3- | anpy! .
o chior oc*r‘@n%am%c%ﬁi‘?@ SHTRRG) BEELELE Kb BoSBR' O1nfxic, oxide,
oxal $P chiBHigse 3508) Tﬁrf}h OrVIREHIBELN, OF B AESTPEPERFRHPR el nhifd tony

m xt ure wastistidy.ed at 28
Accordingly, the object compounds (I) and pharmaceutically

acceptable salts thereof are useful for prevention and/or:
treatment of NO-mediated diseases in human being and animals, -

30 including respiratory diseases -such as adult respiratory distress
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.), complications 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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WO 02/ 055541 PCT/JP01/ 11067 room tenperature for 6 hours. The reaction

m xture was evaporated to dryness, and the residual acid chloride was

di ssol vedwvPm2/45sHt or onet hane (900 m). To this sol ution wRCTaRdEEI0bENZY |
{[(2S)-2-am no- 3- (2 pyri dyl) propanoyl ] am no} acet ate 5 di hydrochl ori de (104

t 10C, foll ddi ti of t t hyl 40 m nut es.
‘QI]'%]eam xt uf %O%g\@lqeééggv?locl C)S't'oc |5§Pnl¥ %‘g}eJrEt ré (}C&n&'sg‘%‘/ﬁ@f‘tﬂ& g
houL sd Thei geaats Guchi asup&ndmﬁ\gga(rﬁnr aepdtio %Irsth saaldfmmémlctu% vvai0

e and tetra ol ur an- n-.nexane
(12 533§?§‘§) %l“f"”zhoaf»m PP aELBE B e A BLEh b e o)
as a whi tarigutitd.s, ESistMBaraisi B(syk Hs t &b dhes snmmmmmwlsﬁe&éﬁs@m
J=5, %Hz’asl::)ghemr%ltoégi %%thljl f%%z %emz uf? % t]rbeﬁgﬁzz;s&g‘) ng ! . 64 (td,
J=8, 2H 1599 T 5% 7. 39-7. 28(m
8H), 7. 1904k injeg soilprosiy; dermpl ddsegspsrpuchiys desmayitss ang | 4. 98

‘(app Q. Jeé%ima,lﬂhncer sﬁchogs(éblré—QHﬁorgkﬂnd retaxiakdd; QeﬂébtfﬂﬁzbylH)
3.26 (dd, J=15, reparatiaon

{[(29)-2- ?T?@E)trﬁn(sElégl)ﬂeﬁb%e@Osz (Srapen%?m}]sﬁﬂfﬂt?,ckz gbcoly and
pyrldyl)p$é;}imm)-)ﬂn]cﬁme610]s§te\%ém£c aigifd ab@ador §UBPEFSHLN sghdbengy!l ( [ (29

b of%hoy1 ] am i3IS SR By FOPT ooy PR ABTAGRE B (02858 E ¥ et hanol

-propenoyl]anln
(200 m) a%&i&uﬂhaiebm aqae@hsosmahﬂmh fipdr pxedentsiohrutanoid of 2Rr&atient arfd t he

Xt Ure s Aldihel: By toam dRdIRenatuLg R0 o8 M S g TaRRdn

m xture was concentrated I n vacuo Ue Was treéa
citric ac@%ﬁ@ﬁﬁQﬁ|Sﬂ¢h(ééaCNﬁﬁmﬂ&ﬁgﬂer$hecﬁégbr©V¢ﬁFuMﬁrtdlpﬁé@¢®|tengsfwas

COL'eCtegcébbﬁfdﬂ'ﬁ%?a@@tlﬁﬁfﬂéé%é%ﬂéh H%EﬁéﬂYQr?@éﬁéﬁkaheggﬂggfé?é$1 3gosg})d
an e I N vacuo tQ e | e GO ound | |
ESI - NS 3885 2\ le}lbgrﬂltn%mx%é%mﬁ‘zf SDIRELABT/ sparzlpf@r(a&r nefygus gystegp.g
369(m 3Fﬂlsea78856&1l(dldasJ58urﬁ':|Zs pHlin, (Z. g 5gp&§hhe}:p%|dz_c ﬁéﬁgal%la,dg7 Sd8
J=9Hz

5Hz, wefleé‘ é’g‘%’(aﬁﬂeg% %’%‘?%OPIF%’FD(REQ’ o4 %%r(] '1|9’rfe L18, 6Hz.
1H), 3 7419@@1 DALR 0Bz, NeHyoPSBLIDAY he,ing @ﬂ¢5Hz ah}@dyﬁagghgyerdk@e@mm

1H) Pre%m%aml%aai%aég%g%n@ n{eh&épsalc@&elan benz ok UEanT 2-y1 d&ardonyl ]

an1nd¥)3 ol rﬂﬁ¥Q£H9Pﬁﬂﬁpéﬁ5?¥?%uﬁQ%§FQééﬁate The title conpound was obt ai ned
f rom benzyl {[(zizcﬁixtzroamlrlcy,3tha ety lomipepnagy | I prampiacehat8utically

di hydr och] ori de ,and 5 o] nzof ura arbo I|c cid in the sane
manner as® ??\é% oﬁggraﬁgﬁﬂﬁsuseﬁgg % of sexua

dysfunctlon such as male sexual dysfunctlon 1nclud1ng erectile
dysfunction, and female sexual dysfunction including orgasmic
25 dysfunction related to clitoral disturbances.

Further, the object compounds (I) and pharmaceutically
acceptable salts thereof are useful for prevention and/or
treatment of NO-mediated ophthalmic diseases, including
conjunctive diseases such as conjunctivitis (e.g.,'allergic

30 conjunctivitis, vernal conjunctivitis, keratoconjunctivitis sicca,
viral conjunctivitis, bacterial conjunctivitis, etc.); uveal
diseases such as uveitis (e.g., Behcet disease, Harada disease,
sympathetic ophthalmia, sarcoidosis, diabetic iritis, etc.);
scleral diseases such as scleritis; corneal diseases such as

35 corneal neovascularization, keratitis, corneal edema, corneal
opacity, corneal dystrophy, keratoconus and neuroparalytic
keratitis; retinal, vitreous diseases such as diabetic

retinopathy, retinal artery occlusion, retinal vein occlusion,
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1H NWR (300MHz, CDC13) S 8.70-8.49(m 3H), 7.71-7.62(m 2H), 7.527.18(m
10H), 5.16(s, 2H), 5.11-5.02(m 1H), 4.19-4.03(m 2H), 3 . 44 (dd, J=15,
4Hz, 1H) WO32/0553%! (dd, J=15, 7Hz, 1H) . 10 Preparation 6 PCT/JP01/11067
{[(2S)-2-{[ (5-Chl oro- 1- benzof uran- 2- yI ) car bonyl]am no}-3(2-pyridyl) propanoy
| ]am no}acetic.acid The title rrpou ed from penzyl

{1(29) - 2-98Y & §PEO4S b@?&@f DSPALR Xar%&gﬂaﬁ E’PWB}"I Rag3c hyri dyl ) pr opanoy
1115 ami r‘tﬂ'}@:(l@ﬁ:atﬁink’ﬂlfk hmmmganemtidn Rrecpal, abyenrdlatddSimalBlar

402. 2( M+ OOM-IZ br 00 (d, J=8Hz,
i A degprenat IR 4200 e (RN ety éﬁ%mmﬂmeen%agy Ed I
7. 762€(q!:nej?a9hrlzn, 1ma¢uﬂamz(aowﬁsausaﬂmtmm mAcE36d, hdkd Hz, 20 7 .

"5‘8 044 Jpl%ﬁat%ﬁ% visreqptigpatily wihdous, fenbirhdfe S5° vﬁ?éoué“)
1H) , 3. &» dena, digpaseHysuchgzas2gaarncty<e4g. |,os@nll¢+)catar|a@par ation
7 otert- BUtEﬂ/a{mrét(Lé éai:é]t@é@l -ZraHe®iV) cdr R par C!-itfa)g%r E%é{féé@ zxcl9 a slurry

of sodiumh ]ga out 60% Oi | suspensj on, di et hoxyet ane (40
m) was & Oﬁ‘asé GRi d% RFina S@F’?Faﬁg@cﬁwoﬁlﬁpl BéH“%ﬂf NeyHsoxy | at e
(23.9 9) ¢1rbsijrrée§maw@ﬁ£\,anﬁaﬁzm MehsQ¥RT g BhdBraU bes, naadaéclslﬂam xture was
sti rr%d f an addltlgnal 1 hour. To the mxtgie s adde

br omoChi & ﬁ‘% OFEE . GCY) 2L aR¥PEhECT A r §1RASD o ¥ osrui‘ ﬁ&uﬁglbl)ﬁ\??%‘?’
cool i ng, t¢heon gdslibnndepatte drdwightispeisdssssasedichot éde wetdoret arh( 300

webhed w th TTAAReAHS Pt BV SUtabyBRip rand adramIeN T ated
in vacuo. aPH?éfafté@l diapases %53@\/@55 [Shirg ¢Y@cﬁ§5}dr@ﬂelsaalgérllé®l et

chr omat ogsgactebreaha d&dyRijaditagetate in n-hexane) to give the title
conmpqund (22.1 g) as a yellow oil. ESI-Ms: 285.2(MH) 30 W O 02/ 055541

PCT/ JPOL/ 11067 1H NMVR (300MHz, CDC13) 8 7.11(d, J=4Hz, 1H), 6.67(d, J=4Hz,
1H), 5.13(sept€n oldéidztolll) Just v (ddtle d5ddulnddd on|'tl)ne 3b3efedd,

g 14,8, 4 Ompddhd %1?8 %hgaéﬂgrm£é£10%1§§1 tgg%rgesuH% o% 7éséomg§undE§??ple L

( 2E) - 3- (4iCHtomophsnhe - I X@8nd- 0x0o- 2- ({ 2- ox0- 2-[4- (1, 3t hi azol - 2-yl oxy) -1
- pi peridinyl]ethyl}am no)-1-(2-pyridyl nethyl)ethyl]acrylam de To a sol ution
of t rt butyl 4-(1,3-thiazol -2-yl oxy)-1pi peridi necarboxylate (2.93 g) in
et hyl20acefette COPPORPS: was added 10 dr opwi se 4N hydrogen chloride in ethyl

a;:et atg ]gd&n};muhdat algﬁs -JhEo Fi-N-Yr (@ syas- &@?@d {tzaomoml[@np@;:alﬂxfl%z@m$h

stirre u e concent 0 e

Ces! dual ST ST PaPREL R YL RRTRE T i qvang iy L e et 12

{[(138) 2- mcfr(zﬁpsamzcgammr@d% )-2-pr openoyl ]-Iam no} I,,3 (2- pgrl dyl ) pr opanoyl
am C [ iiaZQle -1l

1 (3-di n@%wl a?rrll'dnop(r)?op ‘?) -'g t%l%?%ﬂ%ﬂfﬂ é@ [;1( I‘OCthC}I %e % ﬁ‘é

N, N- dPmet ﬂ‘?@mm‘zaeyz%yml) ~piperidény ketie | W@Oédéled%r opwi se

N, N-di i swwlgkkﬁylg,@%ﬁgyiﬁa&yﬂa}mdghe m xture was warned to room

tenperature and stlrreg u[g The resh4 ing 20 m xture was poured

into i ce-CYRPUEG: (Fate rc}&iﬁk‘b% (S thr ! o[g(éﬁﬁgﬁrt%ﬁ&f%“sol ution (200

mg Tge pyﬂdtdyleowgs bxpipet bl iyiriee-bkaeshwil tamieidy2-aget at ezh-l(tot gl 400
an Anoni um chl ori de

sol ution lé%ﬁ&/a?é{lﬁ%%bmin{g %&HE%%de(?a QJ(J%B% . The organic |ayer

25 wad drfeep dhhy@r%@%olrm@ﬁe&(ﬂﬁﬁrr@w&m%" dﬂd%@n@erﬁﬂré@ed The reS| due

was purifp Ldlotgmow L@apggérf@ir&m &ﬂ&@%ﬂ%ﬂw i@ﬁgapém%%fﬁjﬁgﬁi 3

chl orofor ive the title conpound (4.5 as a pa ,
whi ch was rléeé}%ﬁa UEPP 2eB2Frofaniday| acetate. ESI -MB: 554.2(MrH) 30 1H NMR

(300MEi z, c&ielid)d §e8.: 552K pd3- Ja~Tch1daphdhly1) -18- [ Q) F226x602- LH)-oxof2-96- 7 .
88 (m 1|_Q4Jphé'nog%—gtgipgn??dinzy'?)’et%'i/bl] ’amZné}—GlO- &d—’py‘%:?.ld?f'ﬂ%\ét%}l/__? yeéthyl]-
356 acrylamide
Compound (f): 5-Chloro-N-[ (18)-2-oxo-2-({2-oxo-2-[4-(2,2,2~
trifluoroethoxy)-1l-piperidinyl]ethyl}amino) -1~ (2-pyridylmethyl)-
ethyl]-1l-benzofuran-2-~carboxamide
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7 . 45 (d, J=9Hz, 2H) , 7 . 34 (d, J=9Hz, 2H) , 7 . 25 (d, J=8Hz, 1H) ,
7.18(dd, J=8,5Hz, 1H), 7.10(d, J=4Hz, 1H), 6.68(d, J=4Hz, 1H), 6. 50 (d,
J=I 6Hz, IMPO208S26-5) 15 (br m 1H) , 5. 06-4 . 99 (m 1HPCT.B81/8106703 (d,
J4Hz 2H) y 3 83-3.52 (m 3H) , 3. 43 (dd, J15 5Hz 1H) , 3. 37-3 . 31
(m dd J (m .4H) Exampl e 2

5- ChI oro (F\P‘[‘E(?L%) 9% 0! 5&&‘%&&@ rﬂpﬁﬁngﬂ?ﬁ a[z(&|5)2231[2 {60 02/ 05541 1

P|CT / J;DOi 1ﬂd@ﬁ379doxy-l —plpe]i‘ldlr_lyl)) 21 oxgethyl]danluno}h2l—§>xoth ]( —1b f )

yl oxy L-al { m na)-1-(2-pyridyl net hyl )ethyl | -1benzofuran-2-c
ar boxami oéy%ﬁiy %%é(ﬁ%ﬁ%@fﬂfwg@& ained fromtert-butyl

4- (1, 3t hiazol - 2-yl oxy) - 1- pi peri di necar boxyl ate and {[(2S)-2-{[(5 5

chl org-1- f.ur. C id y. acet i
c aci g i The Saretag Yol AU RE kel G e b BLER AR HNGRE
(300MHz, @pie) 8 8. 80872(m1H),862(d J=5, 2Hz, 1H) , 8 .19-8

'4%1(8”1J 1H) ,  he ﬁﬁilﬁkdmaérépq. cémﬁ liné RAﬁ§%4(# %m%@%caﬂk& 10 7 :

J=8Hz, kﬁ‘ﬁt‘#rez@(l&&ctao%' Ng 4y TIFG) W?Smseg%l ani@Fﬁ S!ﬂlﬁly H%@W@m(a
J 4FE 1Hrell1S wed% Qrolf & Fik La§i1@5cﬁltﬁgb(ﬂmask§)at 47°c,08%(dn J=4Hz,

29 7, B S Lot s gt 8 1 20

4- (2- pyr aglxm’gfammq@ bepii pel 1 dh nedardpdoplyaie diod d 6 heay-dhasbivaimdydri de
(about 6084 n I (5. s added
dr opw se %/e%tl utyl PR %%g@%xyﬁ- gg%girrlgdpnecar g%;ﬁa{:gf%lg% éa)sk)S si derabl e
20 foam ngulkkeiirdedd arvapde aywl waren centhéfuged encr gagespaoded hirs BEMut i on

was addedwgﬂh&i@ el Need 37 THey) wapg éb&céa XUBe-Hes1 %iéﬂ&qt%t 5399%5
tenper.ature § or hours.. _The res re was gartltlone bet ween

tin
sat urgt ed SJuéEST SB%E R Hy dPOGeREAP ; atccé SGE; BRehnd RAURA- alBe St The
organi c | syeplemsie?s was@@danm tﬂhs/vaieaasawdr@rpﬁm,ncﬂbaeddow Bwdr.ous

magnesi ug%dﬁ%%%teér %ﬂ? 88.? et ;%%tggtaﬁgeugn’a} r%j IilESI dual solid was

triturat a mx ureo ex neto give the title
conpound l#g&paig)saashehite CEBSt alls pugFml) Miad 280 e Ei-bh BO( INF MVR($ 300MHz,

COCI-) 8 /g0 46k sdebienodid 28 oAl Choplidhpr 4l qcofreail dde I=2

J 14%’ 4r§ul§fﬂ}ll( SRy 9 bs(%nmthﬂe@byleammmm dlmyzisochlomq;e/a Blanpl e

3 35 H3PO,) was added and the cells were incubated at room temperature

ot ] oEY1§ SAAGEEE: S5y ARROFRBEG T FAPEacEy P Ak b SG 1 16 bompound

was obt ai mecrd o errehdbntaahdéb&c(z Was measured using NaNO. as a standard.

25 Test result:

Table 1
Test compound (107°M) | Inhibition (%)
- (a) 100
(b) 97.6
(c) 100
(d) 100
{(e) 100
(£) 100
(9) 100

Test 2: Protective effect of the compound (I) combined with FK506
on rat cardiac allograft
30 Method:
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WO 02/ 055541 PCT/JP01/11067 pyrazi nyl oxy) - 1- pi peri di necar boxyl ate and
{[(25)-2-{[(2E) - 3- (4chl or ophenyl ) - 2- pr openoyl ] am no} - 3- (2- pyri dyl ) pr opanoyl|
] am no} ackOie/HasHd i n the sane manner as in Exanple 1. ESIRNGBIPOS4B6A( MtH) 5
1H NVR (300MHz, CDC13) $ 8.56 (dd, J=5, 2Hz, 1H) , 8.22-8,20 (m 1H)

80, Bl Sl gl B B G L,
J=8Hz, ZH)eJ,thLng ZWSGQOOJqBHRatéH)lerekne&de&dzed—ﬁltkslﬂbdlbhb , 6. 50 (d,
Lo et ol g 50 AL et GBS
3H, 2. 07ddnc9:2(tm ARH) reti@Berit) 781@rtmré}tbpl£xmnpd1@c4 transplantation.

i 1n0) D1 (PR FUPTeR T Dbeazsr Hhdn e peaat bR B Ay e 1
corrpound m@mdmdwq gr@ﬂ@teﬁtlntblm'sﬂﬂrug dose of FK506, which was

'‘4- (2pyr azj nﬂ%ia%@@ 1% B Hﬁ?h&!”ﬁ} rllaexxba{: éc{l(o%@i {1{:}§50 U0 das

benzofura ycar ony am n -pyrl propan anlno aceti'c acid in
the sanme $reth Iug £55 % g kohr NMRRE300MHZ , -
CDC13) b ébmﬁﬁhﬂﬂ 11 (mD dPkqg) .8 Th@zgﬁéhtedJﬁ%arzbtweﬂéﬂmonﬁ%o%%dSby14 (m

1 td, J=8,
. 105 ‘S dfy peiggtigtoiperg gonbletGredact ia Vg feeipda 25 tHey (4
J IFE 1Hyessatior39f( gd lpdbbe @irtratHile FctRwit(yd, Ba@HajrutHwas 25 7. 20(dd,
J=8, 5Hz, 1 162 54, 00(
3.92-3. 76 pefae%z:}i 5 %815‘21*(1@ %} N 4’8%@1#%1%@ a%@n)g&“%@sﬁrfd 28
(m 2H) bm daigy gasggl(:n;mzﬂq)atlon ig9a1volung mt Zmnl/k@r@@ab@dy oveigh30
tert - But yj_:OLA 14 d%lw’sl dyl oxy) 1- pi peri di necarboxylate The title conpound was
obt allg ed fromtert-butyl hydr oxy1- pi peri di necar boxyl at e
r

4- chl¥®r opyri di n%h%ﬁﬂ“%lﬂa&li”aeof FRsh EFRRENFahherand Hﬁ“t_’oﬁr g’ﬁé@%ﬂ%ﬁ‘ﬂ]&’
EST- VB: aaﬁ;md»jad) 135 _geufbRG300ME, CDCL3) 8 8.42 (d, J=6He, 2H) . 6.80
(d, J=6Hz,

tet, J=4Hz AHz, 2
(d, =6t 20 md ngh (3SRt Shen s I 1300 GdL pAS1d, By it 20
2H) , 1. avd/; egﬂ-ﬂ)lcacﬁxaﬁpdtre mmOsuwoeeaamasnreaeatﬂmmloa? ( 2E)

4- hepy
4pyr|( I g} é}is%ﬂpl p)eért |l§| n%% T ﬁﬁg&:ﬂkg%@ XQ?L% p’{r/n e{rggt S(E)"Le 2\: yﬁ%aéscerdyl am de
The t RIS tRgd abﬁampféal (drh f8r £oBpRAtinry, 45'h1c a strong

pyr'dy|0Xﬂﬂhﬂbﬂﬂd¥ywd@tﬂ6§@§hﬁ%%ﬂﬁl%r@ﬁﬂctlon of nitric oxide.
{[(29)-2-{[(2E)-3-(4chl.orophenyl ) propenoyl ] am no} - 3- (2- pyri dyl)propanoyl
] am no}acetlc acid in the sane manner as in Exanple 1.

‘For therapeutic administration, the object compound (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 or inorganic 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 stabilizing agent,

35 wetting or emulsifying agent, buffer or any other commonly used
additives.

The effective ingredient may usually be administered in a

unit dose of 0.001 mg/kg to 500 mg/kg, preferably 0.01.mg/kg to

25



EST-MS: 548. 3(MrH) 1H NVR (300MHz, CDCl~) 8 8.55 (dd, J=5, 2Hz, 1H) , 8. 43
(dd, J=5, 2Hz, 10 2H) , 8 . 04-7 . 86 (m 2H) , 7. 64 (td, J=8, 2Hz, 1H) ,
7 . 60 (NOIZNSELL 1H) , 7. 45 (d, J=8Hz, 2H) , 7. 35 (d, PCIBHR|IDHY , 7.

26 (d, J=8Hz, 1H) , 7.18(dd, J=8, 5Hz 1H), 6.79(dd, J=5,2 Hz, 2H), 6.50(d,

JI6Hz 065 4, 70-4. B2 1 4 .12- 96
5, Ty pho oyt Bang! Yoy Howees e o bogabe 4855 %0 (T

5 ChI or o- M §rebSpd2e pxde Cedd=RdxacRridng 4tpadeady boxy) wépglperard nyl ] et hyl } am

no) - 1- ( 2- @Jxﬁin%ﬁ'oﬂgtg‘f'%lﬁé r}}%’dlf:l‘x 8%9&1’(&1?13%2\1 Ox%l;ioiﬁ@ghgg The title conmpound

was obt ai ne romtert I peri di necar boxyl at e
and According to the present 1nventlon, a pharmaceutical

' 2Sh- 2- f dyl
[ am o et T P et o L e TS ea ey

1H NVR ( FobNHACeebEEa) 1y accepiaple salnfhengot i Pr@‘zlfl =5, 2Hz, 1H) ,
‘$5thd43J§%ﬁ£?bdéutlcatﬂcomﬁb%%ﬁﬁﬁ?laoﬁ 1§iﬁg(FKBOf @ﬁdgtg% doﬂbe?%gtégéfﬂ iﬂ
7 5804, 1oy prphacdubtiaiy aiseptgbly, falts Chergblyig J30l JC%WEE 7
lH) 4. 7 lirmGRo(smppt el sadt .1653r99(<amp]2é—1) the. 8BaB8ma&fuy idH) ,cohp@Oilidy (af

160 PE}?Q%{%I&L]@E 10t s%f(;? %.’ éb%éq‘lé%}neﬁtp!f&?frtﬁé necar boxyl at e

Thetltle co was o alne rom
4- hydr oxyREpVeIdrioni AschFeoingrHt @famjscti%rkapwrg@nnéranswh@ts@wnrmnner as

in Preparation vﬁlerﬁ%h'ésboﬁgou&? 9¢2( MEH)usé&F M&M@ﬂﬁon@%ﬁ) Fs®,3% 8. 30
(m 1H) , 8 4 h) 7. 451stetJ4Hz

22 (dd, J

1H), 3. 71¥3EP D=veighhet he C°§‘P§>51(la‘d<91 \101”143l @Wacﬁllf} 190- 1. 88(m
2H) , 1. 83adceif{anle34al t eh&2E 5504 FKBCE/ I£Q 16 Tadbe of104]7/1(S-, 9H)
?32215; 71[<§9§E(,) pratebafi P OMARNeAYL ) oz N /1 L 1hoFy), -2-0x0-2- ({
3pyri dyl oxy) - 1- Thqa@rledieﬂrybiieemc’}mrrt@) of - tRe pyonmhunte oy ithet hy¢3ant

acrylamd {dnl f rt,—hu
ylam J 1 ggpggwa&gﬁﬁg@h%& FOMBE YTRUEYL as follows.

4-(3 d
{1 § 223/r I2 {1 Zé)e @D(n@@ﬁnér@%h*é?ﬁﬂorzméaoééhowl}%nﬁ%}’\ 3igmA pﬁﬁqL@fopFB%anoyl
] am no} . raemiliL: agi-d’iywhdrkRE rS afe] MR aikjﬂ@ Eas@lrmdlembr 10 §J

548. . 33 8 .

30 (Wﬁépgleaw%sega%%e%@erfﬁych% G PL 0@?1@%1% 2

(td, J=8, s@bktitited aPyl, 6and oy ik=l-6Hz, ~H)or -BQx- 46otda J=8Hz, 2H) ,.7 .

35 d, J , =| 6Hz, 5. 06- 4. 99 |
@, 6335%“91;@‘%'}‘%&3 iz—ﬁ“lgfgt?b g gg‘g’?é"f] D 0125%%0 (m( m6H) ,

1 99-1. $3) (The cPRpOuUngxefpld @@te@mﬁoab@w (wlerelp Rk dopier( |

2- 0X0-2- h1%g1{ H%i@X&bW@¥i@KH§l heterocycllc i;oupleFtlonally

i g o) o) L (2o H TR L8 T LRt g g o

the group
pyri dyl Oxyémsﬂstnlr@tBbedllleéﬁr@D]xyﬂl atler@ldealkoxy, halogen and
(120251 L1580 U S5 Pl A el 2Ry Ll cpanes
substltuent( } selected from the group con51st1ng of lower alkyl,
lower alkoxy, halogen and halo(lower)alkyl, or a pharmaceutically
30 acceptable salt thereof. ‘
(3) The compound of (2) mentioned above, wherein R® is lower
alkyl; halo(lower)alkyl; heterocyclic group selected from the
group consisting of pyridyl, pyrazinyl, thiazolyl, pyridazinyl
and pyrimidinyl, said heterocyclic group is optionally
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 more

substituent (s) selected from the group consisting of lower alkyl,
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ESI - MS: 562. 3(M+H) 25 1H NWR (300MHz, CDC13) 8 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), 8.21-8.10(m 1H),
7.65(td, we80k, 1H) , 7 . 65 (d, J=2Hz, 1H) , 7.49 (d, PEIQMRI/11067) , 7
.42 (s, 1H) , 7.39(dd, J=9,2Hz, 1H), 7.30-7.16(m 4H), 5.16-5.07(m 1H),
4 644. 55 1 4.15-3.98 2 3.2 6 1.98-1. 80( 4 30
Pr epar at flg}rweflf)a{lgp{(y&h%og(en anclii) halo(lower)a(lr]?yl,Hc))r a pharmaceur{llcaﬂy

4- [ (6- netheeytdbpyr syt )g}fé‘t}ao¥ pi peri d| necar boxyl ate The title conpound was
obt ai ned fro tert bm%c%l }{]1 % \rlxé |d| necar, bogéyl ate and

2-chl or o- @ ne ﬁoE%?‘P‘F o it etHgla mifs&e18s%i +5 Prepar ati on 8.
ESI - Ms: 309. 2( M+tH) 1H NVR (300MHz, ) $ 7. 49 (t, J=BHz, 1H) , 6.29 (d,
-J=8Hz, 2H) , 5. 17 (septet, J=4Hz, 1%2 i>3 88 (s, 3H) , 3.81-3.70 (m 2H)
, 3. 31 (ddd, 35 WD 02/055541 PCT/J /11067 J=14, 8, 4Hz, 2H) , 2. 04-
92 (nd 2Hr , a phaMad;euBﬂca(hhy 2Hpeptablg galt gjh)ereoExarrpI e 9

‘(2E) - 3- 4
g)yrl)dyl §o OBBfﬁBé{ lérily %E(Jﬂ;?z);(n%g% %é iﬂ&jém%@ﬁélg R? is slulgyFltu ecil )

am no] - 2- oxo- 1-
et hyl oa<Ym Qé EFhIéhEEmTtalC@U@éﬁﬁﬁéwda@\%%Pt@lhl@i gadt fFW%‘g t-butyl
4- [(6rret h@syT%epwnthﬂ@@ﬁ bapmaﬁugh@@ce&sda@symwe@ﬂdﬁ is a group of

(e 2ot O S alof B B oo

578 30!\/I+|-d)p’@lcbﬂ‘dl§](ﬂ§y( 30B8Hz utHEACh3k eB08y b ddyral br2bptidtf11y8. 04- 7. 86(m

g’(?bdg( & %%@83’2}%%_‘2 oF fg?élargagﬂéé%iﬁdly fci:gsgabﬁg') %a]éf_‘zthﬁﬁ;f 42 (m

6 50’(d JENBIThe THpoBn@IT, (Q)=Bnriokpd 8325 WeiminlRj i loGetsalkyt, 98

_( moz_lT? 1;;(410 a}ﬁgﬁ%@lgﬁl‘] Pé’i‘z-tgy%"') pyraz 88yl S 1ol y3- 0Bt (BachH) . 2
5- Chl or o-%F [qais) Prpdyly @qqa@;ﬁgtlhojgplgz%y}, A kepyi-is optionally

pi penpdi T'B‘iiﬁsta-t@t@@t By Ic),@éﬂdiohozeoggbétieu&ws ddietbyl Fedhytde LRGup -

benzof uran r.boxa ;ie The J‘i( e.co oht ai ned from tert- butyI
4-[ (6met h%‘?&iﬂfkﬂ{/\g | FOBRY 2 -V;L)Ll 'p&Prg n% %agf)
{[(2S) - 2- 1{&[](c5@]dwx¢alkpbnzcm F:¢ mazmgbmammw ]aamep(upblBe(QahyrtMy:leppﬁr opanoy

503, 4( Wiy L SOOMA ?:%@E%%@%B&%S%@V{;%%ﬁgf%ﬂ;ﬁ” R

1H), 8. 1%h8lob@verlHLkyY, aa(rtldile ByzRzingH) thhagmlygl gz2pkenyi), saidy |

52- 720 4%&1‘@%&"')15 o%tlégailgy suEDstltZIted?’ﬁy(éjdsub]stgtugﬁ'% séi'&ctec? fréfm (d,
J=8Hz, J= , F? , 3130 5.21
{m lH) ,t@ RED. c@!}s(‘ﬁ?lrﬂ-i)Of l@""@? Pébﬁl lquZFHf‘lk?Fsl}’ halogen sandSH)

3.82-3. 441(;910 Gkdwer3 24@y B, 28{ 3 p?ial)tmaaeﬁﬁié‘.am racc@p):abEéeQal*attMrebZ

tert - Butylo Bhi ROl 8a 25 PSR BRL 110! ROtLlfesar bosil ple dooThe 1 Le

conmpound wa ain romter droxy1-pi perTdi necar boxy Yate and
2, 5-di chl wl@@ylrﬁlmadebwncm@r:gm Qfaﬁﬁé’ifYésSIﬂlPﬁPrtéﬁ@ldabNOﬁhgorEEr- S 2

313 %@m%harmaceutlcally 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 acceptable salt thereof.

30 The following Preparations and Examples. are given for the
purpose of illustrating the present invention in detail.

Preparation 1

Benzyl ({(28)-2-[ (tert-butoxycarbonyl)amino]~3-(2-
pyridyl)propanoyl}amino) acetate
35 To a solution of (28)-2-[ (tert-butoxycarbonyl)amino}-3- (2~
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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36 WD 02/055541 PCT/JPOL/ 11067 1H NMR (300MHz, CDC13) 8 8. 07 (d, J=3Hz,
1H) , 7.52 (dd, J=9, 3Hz, 1H) , 6. 66 (d, J=9Hz, 1H) , 4 . 99 (br s, 1H) ,
3 . 90-3 woO2/pfs4m 4H) , 2 .101. 70 (br m 3H) , 1. 60-1.pc3QPPM10RH) , 1.
34 (br s 9H) . Exanple 11 5 ( 2E ) -3- ( 4-Chlorophenyl ) -N [ ( 1S ) -2-

[5 f:hl or o- @th&}ﬁ?%‘?ﬂlq& pi P& Tl ny#3 -3dpeb etrpriafi Noll =Sl sepropydpyri dyl me

t h[yl( %g}] Pyéﬂr@qamhaal ges T@Eini[ i tdee 4?@?%%?3% bo]lq%ngfaegﬁmdrheanté efaonbut yl
SLion s YRt Repteng S b BEhof | Hoittroy 1e CBSpoMT i JoREuFE was
pr opanoyldamedoiatet i ce-ach I iz thiratsdneguesnze rsoaliumnhﬁda@@ém:akboESItel\/B
-582 3EM- N 8

S e O S ERTF R ey SR B ke %#Hm
7 20 7 . Bedtmtelftokhl, 163 199-add wesh¢dn sukddessiFelF3wbthidatian (BED mlS

.. 10-4 . %péﬁ] 2E§8£ﬁ§ﬁd4'$dé%@§ Mok Bim 21 oride sblufioR0 (468 BF), . 2

.10-1. 5
5- Chl or o- agyeeys) sediyp.- h)(cgrqqegm@ﬁb@n@teg FAUtdER) o¥PP, mi-x 2), and brine

pi peri di nydd mdy oxomidydn 1&0]la§e@%sldr%'eﬂ)’6k/'€¥| BEA Y8 lghed 20m
benzgé)uran Zf?%ar boxam de ) e fitle, co vi%s obt ai ngd _H om t)ent but yl

3- [ (5¢h! ot 256y PP y‘F%ﬁ?}Ttria DéPi 8%’}‘.% &cghgun

{[(29) - 2-4dUb tirbanoctydearof ur an- 2-yl ) car bonyl ] ami no} - 3- (2- pyri dyl ) pr opanoy
| ] am no a £ sanme manner as n Exanple 1. 25 ESI-M5:

5]96 3( Nﬁ&?ﬁh@NN&th%M CDC13) b 8. 84- 8|. 69(m rrIIH), 8.65-8.58(m 1H),
8.177. 97(1m—N]2RI),(3(701\ﬁBz-7(B:(011m &H).487d86- I=9,6{tm, 2H), 7.83{Br36(HN, 2H),
7.29-7.2 102 1 .76 m 5.1 4. 98(m 2
420383’“@ %ﬁ J8’7%H% 2?2 %725&‘ ﬁﬁgmﬁzﬁ%d 8@% g@étuonmls
tert- pyFB dSHaxy) 1r-pﬁ Berbai nkdlar oA @ e 2¥d/ adsbt Rtirod Hof

2- hydroxy@ycm@ Ng=62z0 o), t@rjg;_t;u‘qglmmw@rmqy 4B (&, pewi di necar boxyl ate (5.3
g) and tr herp/l phosphine (8.3 g) in tetrahydrofuran (63 M) was slowy
added di eé%ﬁ—é&%zl carboxyl ate (5.5 g) at 8C. and the m xture was
stirred at roomdrmmer{atase PeamihdrGur 8 -pThidy Eactdmmayili ol eo iasetate
concentra&q,g/d cYﬁBH?dEO gi ve the crude product of the title conpound and

the crud was purified by chromatography on 37 W O 02/ 05541
PCT/j¥b1/11067 @9|q @ lgélon of benzyl ({(25)-2-[{tert-butoxycarbonyl)-

“amino]-3- (2-pyridyl)propancyllamino)acetate (73.8 g) in.ethyl
acetate (150 ml) was added dropwise 4N hydrogen chloride in ethyl
acetate (669 ml) at 10°C over 30 minutes. The mixture was 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 filtration, washed with ethyl acetate (700 ml),
and dried in vacuo to give the title compound.
'H-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=5Hz, 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, 1H),
3.54(dd, J=15,8Hz, 1H).
Preparation 3
Benzyl {[(2S)-2-{[(2E)-3- (4-chlorophenyl)-2-propenoyl]-
35 aminol}-3-~(2-pyridyl)propanoyl]aminolacetate

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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1H NVR (300MHz, CDC13) 8 8 .16-8.10 (m 1H) , 7. 60-7.52 (m 1H) , 6. 886.

81 (m 1H) , 6. 71 (d, J=BHz, 1H) , 5.27-5.17 (m 1H) , 3. 85-3.70 (m 2H),

3. 35- 3. 23ymo2B#is41 2. 05-1.90(m 2H), 1.80-1.65(m 2H), 1.4RCI/JIPB1/OH6) .
Exanpl e 13

(2E)-3-(4-Cnl orophen\tll) N-[(1S)-2-0x0-2-({2-0x0-2-[4-(2pyridyl oxy)-1- p| peri

di nyl | et WyPIRNFsIPRratpoe plox o@lhﬁé%rh‘ﬁyl )'{é%ynqa&éﬁ-wamaﬁmi@ W3k quiaPpgate

conmpound ¥@sdepicdishedndir eme tesdrdidylacid chloride was dissolved in

4- (2pyri dyl e. an

{[{2S)- 2%{? %le%hgﬁig:a?%@@éﬁﬁxﬁl af:]ajp%rﬂﬂklﬂt&ﬁ?nw?s 2D RS pr opanoy!

] am no} acéf ( 2S atd-dminot Be (Z3amer iy erropanbyl Fxainy JecktaEST- M5! m z 548( Mrl)

32 O B S o ] g b A0 0

(d, J 8Hztrv_$4;hyl7amz-8e7 156 nml)ZH)VGIB 4@95pduutgsg, THe, mikfures. vms(dlll@weéiz 1H)
v 6. 50 (gy Wil % r%!s% t%rggzelg‘a‘lt\%ezémﬁ t}t&e(% for, %Gh%élrig%%ﬂ@s tion

4.06-4.01(m 2
2. 05-1. 901(1#[; P | waf ggagoxyq‘%gﬁl tydrymesspl @nc_iL4the residue was washe

5- Chl or 0- MrdddsDived yOUOLR- M%ezﬁxpzrob Enli Qitzﬁp)’zﬁﬂlc%i%‘]ﬂﬁﬁéhylirofu%:an—n—-zhexang

pi perjdi n pyr e et hy enzof ur an2- car boxam
e RO el 51 S Rlofnk0 st B 4 Fy SAPKGr bt the 0 b e Cipotnd

4- (2pyri dylbxygd) Espiapehitle neshidoxyl at e and

{[(2S)-2- I{J§§5M§h| 33{Q$ﬁé0f uran-2-yl)carbonyl | am no} 3-(2-pyridyl) propanoy
| ]am no}aceticC amg sanme manner as in Exanple Z. ESI-MS. nifz
562( M+1) 35-NMA NBROI({BEJDI\@—]ZC13¢D618)5$ &1 80F&, ZH(zm 18H) , 882%2¢ d, J<bBihiz ,1H1H) :

8 . 16-8 7 89 cimJ—%H)z. ﬁ8647§3td %=(8”12H§ 1H) 7‘587 (jd J Iﬁﬂi‘% %ﬂg) :

40 (d J—8Hz % HZ, “1H, 7' 30- 7 85(dd,’ J 8

8Hz, Jﬁ:‘l’HZJ ﬁ?zr 1@9 7.8 (5. @HM (m° @g J=§ ngB 187 (m 1H),

421 83 411 %6@72&) ,J=3.6910; 311t151(n5 1H)s, &}167 a 4d(4pp ) J=3u29 3By 3. 26dMd,2H),
1.0N

4-1 (6- met >'d§p§839f 1 E} e‘?ﬁ{zdu Bo%@i‘?'ﬂ'erlé + OH40 §3) 055541

PCT/ JPOL/ melaaram@m i4t l.e conpound was obt al ned fromtert-butyl

4- hyd 1-

e A i B?&LS%%U A TS e O e e B T

1H) -,20%5. Bgridyl)lrmranoyiy) animo brcefoiq @cig=8Hz, 1H) ; 5.26-5.16 (m 1H) , 3

. 82 3,98 (M13H sughendiod 3 koph)) L(R)42- (8295 (£ 021 90 (m

(2E) 3T (ACREPEROITOY y TRE PO VB AR B o (3L Hy L BFgpanoyl] amsno -

pyridyl) oag¢tadtei @er.isdignybih- ﬁeﬁxmeﬂhy(lz)oa)rrmmo] was caddelr (X aqueous sodium
dyl I tit] f

Part. %u?‘%{’%f%%%‘@ P BEE £ ML) o PR R Bl P e £ oo

{[ (295 2{ Lemppratye c;fﬁnroféo ﬁ@ns;l)lbﬁpr@p@hbgn rAtGE- Bap2cpyeenditiatetsin

pr opanoy!| Laehao}@ffcﬁtﬂh% %@‘s@dh@ »Lé@ t%@ce@%@%ﬁ &@ééﬁﬁ@ﬂiﬁ@ ;uEST MS: m z
562( Mr1) 1 NI\/R( 13) 55 (d, 1H) . 04r7 . 85

(m 2H) ,S9lu B%“(H&mlﬁo li“%s)riz Tth)feSU#tln%fh(l&e Erﬁév-ElfatqH}aS 7 . 50-7
. 40 (m abﬂlecﬁecB%(yd,fl\l%BHZloﬁJ-l)wa%e%Owltﬂl%@tra?rlrj)dro@iul&(ndheﬂaﬁé'iz(l dH)

5 86 3. 7200 kg 3ri3g s R kg e i it Bt o et 8.8 (D
3H',30. 0&81a7\&1(11fqe AdlLid. '
ESI-MS: 388.2 (M+H)
'H-NMR (300MHz, DMSO-dg) & 12.6(br, 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=16Hz, 1H), 4.96-4.86(m, 1H), 3.78(dd, J=18,6Hz, 1H), 3.74(dd,
J=18,06Hz, 1H), 3.24(dd, J=14,5Hz, 1H), 2.99(dd, J=14,10Hz, 1H).
Preparation 5

Benzyl {[(28)-2-{[(5-chloro-1~benzofuran~2-yl)carbonyl]-
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Exanple 16 5-Chloro-N-[(1S)-2-[(2-{4-[(6-methyl -2-pyridyl)oxy]-I25

pi peri di nyl } - 2- oxoet hyl ) am no] - 2- oxo- 1- ( 2- pyri dyl net hyl ) et hyl ] - 1benzof ur an-
2-car boxamD@/0F¥3¢1 tit | e compound was obtai ned fromtert - bWRGA/IPO1/11067

4-1 (6met hyI 2- pyridyl)oxy] - 1-pi peridi necar boxyl ate and

{[(2S)-2- 5¢hlor,g- 1- benzaof ur an- 2- car bon am no} - 3- (2- pyri dyl) propanoy
] 30 am delal é‘aEY’alcﬂﬂ)tmgp@aﬁﬁXL%’w aé{ee & eExanpl e 1. ESI -MS: mz

EZDG( M+é) 1H NVRHe3 @AMz, c&hbchid $iad ob&@aﬁe&(}fﬁm ohkyl 81 (82 -(Zj-a(mlﬁSTZFD
' . m '
7. 30-7 . 6(%( Wréﬂ&m%r%@ylﬁ%?o%?&t %é?f%khé’@rﬁ’ggifi“%%andsags 5. 25(m

1H), 35 Ec%x‘b—aebanzdﬁ)ramrz—@aztbazymCZzH)J,d 3BEhe. dFfenm@er 2s41hs, 3H),
'2.02- & Ergparatl on 15 tert-Butyl

4-1(6- chI or(]?- - yr| dyf)oxy] 1-piperidine 39 WD 02/ 055541 PCT/JP0O1/ 11067
car boxy| &% s tiPEl. & (oMpound was obtained fromtert-butyl 4-hydroxy

2in e S‘H”Eﬁ?. 395%@ %@M? Ui e e ) f‘l“e%ﬁam% e
6 87 (d, 56l Gtgrd 2H) Bz 11 1) 02 BrodH s 18¢ hP-4 193 (3. §60 3. 68(m
3. 353‘3 4215((da aH)L5 2uH3-11)906M35246M, J‘~17§ A5 . 2H), 1.47(s, 9H).
(pZE Chl orophenyl ) -N-[ (1S)-2-[(2-{4- [(6 chl oro- 210

yr| bl )Mdl nyl } - 2- oxoet hyl ) am no] - 2- oxo- 1- ( 2pyri dyl met hyl ) et hyl
] acryl am de The{t{ad) e2ec{)rirrbbtﬁidlwmloihxeajzn@dramﬂzﬁylérdarbunyll]amino}~3~

4-[ (6¢chl o el | ate and

{[E(25)-2{ pééﬁﬁ%ﬂ(li%ﬁ? 05611]5'9‘{l J%%?%%Z%‘gy‘ﬁyam N0} - 3- (2-pyri dyl) 15

pr opanoyl ] ami no@laﬁt:émtdeaébmpwmd e ss gintagnrderrem Beanzpladpl(8S1-2E9 (vB: nif z

582 (Ml _ e _ z
21 ( i %%ﬂl%%mbeg%gg%glm( %)argoﬁyﬁfoalﬁﬂxo ]']-35]'@ gﬂf‘f&dyl ngg’%nz)é% (m

(m 20 awingaqeiats=gp,the game ganggr @y, Haﬂzre 1%)4 . 6 50 (d, 20
~J=| 6Hz, - H3D-MS5:. ID25 2264N) 1H) 5.07=4.99(m 2H), 4.08- 4 00(m 2H),

.3.3(7):?. .751%] 1H)(§p§mgz7:-§.5o 8;)2H)2 3029 3,200 3H) . ;2,06- 1, 00(m 2H) , 1

5- Chl or o-N-49 (B),- T=P( 2HEA- IH)G- Snldér(b- 2Jdp9iE dylHloxy].884d25J=2Hz, 1H),
pi peri di nyld> gy OXJQ@E{QW 1AM nP.]6'72(°chXOUJ-BE §H£’>’d1}ﬂy| reihyk) e&hi’ﬂ[ﬂ Lhgnzof ur an-

2-carhoxam de The fitle compound Was obtai ne romtert- utyl
4- [ (8On1 of AL iTFPr RB%y ] 1Hkpi péS (@ ndc8iboxdlat & -20 (dd, J=8, 5Hz, 1H),
a?g {[(23‘5 @{4 (dcih, Oiiﬁjé @W@f}dﬁ@&i@ nhipanlpp,mhd Jransae} a318, 61z, 1H),

ri am . nosga a esmamanner as 1 n
Exarrg%/e 1¥ %?g&ffsr})rllrﬂ 4%@6 7) B2 %08?\4#& ) 88 .80-8 .71 (m
1H) ;, 8. BPegdakatlizhHz, 1H),8 14(d J2Hz ,7'.697.60(m2 ,
7 . 56-7 . 45 1 ,
7. 30-7 . 16 ((&Ei)@utyé 15 (Sil 31&3]53%’% ?%«Z 6plpg# ggecégc’xﬁ%ﬁ ,
5. 3235 24 (mTaH slwgrysos. sma hme‘q)lde4 2oyt 0aY¥mo1L. H)SUSBGBQlQP/?S(m
1H), 3. 665 36AM Mn e tBofPScreHdN (420HN1 ) 2whS-daBH @ st 1dn 86F 1 HHM 2H) .

butyl 4-hydroxy-l-piperidinecarboxylate (23.9 g) in

dimethoxyethane (60 ml) over 30 minutes, and the mixture was
stirred for an additional 1 hour. To the mixture was added 2-

30 bromothiazole (15.0 g), and the mixture was refluxed for 4 hours.
After cooling, the resulting pale brown suspension was diluted
with ether (300 ml) and the mixture was filtered through a pad of
Celite. The filtrate was washed with brine, dried over anhydrous
magnesium sulfate, and concentrated in vacuo. The residual oil

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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Preparation 16 40 WD 02/ 055541 PCT/JP01/ 11067 tart-Butyl
4-{[5-(trifluoromethyl)-2-pyridyl]oxy}-1pi peridi necarboxylate The title
conmpound we2HBisal ned fromtart-butyl 4-hydroxyl-piperidi rsCdd1d6at e and
5-trifluoronethyl-2- hydroxypyri dine 5 in the sanme nmanner as in Preparation
13. |H—N (300MHz, CDC13) 8 8.40(br s, I—}? 7. 76(dd J=2, 1H%I 6. 69(d,
J=8Hz, —NR 36300MHz, mCDERY), B.78413d70TTAHZH)H) 3. 8567 £ nif“
(22%3 é 5(925( 3 (26b teﬁﬁ 88=4156(1m) 26)731dd’cﬁ( SJr-191H)7,4EzamI1)e, 193]?'Qddd yl)-2
r en 0X03 tr oro yl) -
-pyrldyl]%g}l}% Qg?peﬂ‘oﬁ %ﬁ% ﬁhﬁl a --P%ﬁ?rri 3 ﬁ)y'l Yet H;;F]a b ami de
The titl eExzoppeuihd was obt ai ned fron1tart butyl
4-{[5 trlfluoro h L) Lyl er ecarhox t n 1
{[(23)% o ([ (26)28) (AU %ﬁ%ép ‘g‘%‘%’&% e%oy ?Ja’{% %a}?g %(Jégf PR4)3-
pyridyl) ptmm@dyﬂrzm:%}-al:mpﬁradndyi hethml lsarpoahné?-peridylmeshpl e- 1
‘ESI-I\/IS &éﬁj}ggg@;ﬂm}%%NNR (300|\/Hz CDC13) b 8.55(d, J=5Hz, 1H), 8. 40 (br

S, , . 91 (d, J=BHz ~ 7 . 77 (dd,
J= 2 8Hz 1H) ,Tora @S’l(JBéIODJQ?Q tqrmq@utzh)‘l 1(7,3 -t¢g azgl- aHif@P&y ) —1H) ,( 45
(d J= 8HZp1pe3:|ﬂh1neZarbé’b5y1éja J=8ld3, g?"ﬁ)n,eﬁhylzgcétalc'i (1 r@l"ﬂ) wasﬁadggd( dd,
% , 6. SOWéd J=l 6Hz, . 41-5. én% . 06-4 . 97
"1 1H)dropzylse0§u b Jﬁ?gmchl@rgge glijr(l'ml @H)ataféeo 1 Ig%( rﬁt épbc

1 86 1. 71T mdbkur2bSwhkxawptee@0to room temperature and stirred for 1 hour.

50 o7 0 Sk 0405 204 2 91002 424 04 d HL09GATE! ol 2eBabgy ] 0y} 1

- pi peri diny
pyri dyl neyehvloweshwii Vap eradidirtan 2R- tee toxahiniatre oft [ &(29mpodnd2kas

obt ai ned %r @&@:BEOEH&M&lT“Z—{p{wnoyl Jamino}-3-(2 —pyrld 1) pro anoyl]-
(trlfluoroneth ) - oxy}- 1-pi peri di necar bgoxyl ¥ J)

{1 (29P. 2-apins @ﬁ?&f‘-@ ecyén& fQUrAn- 3- py%%ffwcqtaﬁﬁﬁe}tesi%z‘pm dy B8r opanoy
| ] am no} apeti-eliaeicdyl Ami REoSHIE ) FBRBERY B@aﬁﬂbc@i&ﬂﬂleeh dr&&hrd\ﬁdem(z 17

S30) 5P AL A0 T GRS B4 P I52 ixtu?@ Y et

8Hz, 1H) drdpwis@9w, N—aﬂlﬁoprdzﬂ)leth?lammge(m Yxa8hiz, m mixtureddagéd, J=8Hz,

é.HZu’ 41 %%F&Séﬁ%%?#@%t %n& &é%%@(e@@or 2 ﬁg(lgg Jm% %gﬁ}mg

4. 1028 031(‘4# UAq) Wag, ggugechJ(r,xﬁo 1qq)e cgl qu%tLE-‘Rtrﬁ@ @IQ)JeOESOWQ.l@H.( m 2H),
1.87-1. 72K§@rd@éhca9b@ﬁ§fétséﬁbﬁE%n (200 ml). The mixture was extracted .

three times with ethyl acetate (total 400 ml) and washed
successively with saturated aqueous ammonium chloride solution
(100 ml), water (70 ml x 3), and brine (20 ml). The organic layer
25 was dried over anhydrous magnesium sulfate and concentrated. The
residue was purified by silica gel column chromatography (eluent;
% methanol in chloroform) to give the title compound (4.57 g) as
a pale yellow solid, which was recrystallized from ethyl acetate.
ESI-MS: 554.2 (M+H) -
30 'H-NMR (300MHz, CDCls) 8§ 8.55(dd, J=5,2Hz, 1H), 8.04-7.97(m, 1H),
.96-7.88(m, 1H), 7.63(td, J=8,2Hz, 1H), 7.60(d, J=16Hz, 1H),
.45(d, J=9Hz, 2H), 7.34(d, J=%9Hz, 2H), 7.25(d, J=8Hz, 1H),
.18(dd, J=8,5Hz, 1H), 7.10(d, J=4Hz, 1H), 6.68(d, J=4Hz, 1H),
.50(d, J=16Hz, 1H), 5.25-5.15(br m, 1H), 5.06-4.99(m, 1H),
.03(d, J=4Hz, 2H), 3.83-3.52(m, 3H), 3.43(dd, J=15,5Hz, 1H),
.37-3.31(m, 1H), 3.26(dd, J=15,6Hz, 1H), 2.08-1.81(m, 4H).
Example 2 .
5-Chloro-N-[ (1S)-2-oxo-2~ ({2-oxo-2-[4-(1,3-thiazol-2~

35

w S o N
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tert-Butyl 4-[(5-chloro-2-pyridyl)oxy]-1-piperidine5 carboxylate The title

conpound was obtained fromtert-butyl 4-hydroxyl-piperidi necarboxylate and

5- chl or o- WORSEHYpyri di ne in the sane manner as in PreparBCT/ar01A80671H NVR
(300MHz, CDClB) 8 8. 06 (d J 2Hz 1H) : 7 51 (dd, J=2, BHz, 1H) , 10 6. 67
(d, J=8Hz, 20-5. 1 70 (m ZH%_, 3. 333.20(m 2H),

2.02-1. 905(4-RX32’H)1'P}P?171<11%8@(]rﬁU1241|)}am}n@’i(% %ﬁailrléﬁ(éﬁﬁ Byb)ethyl]-1-

(2E) - 3- (4péhtonopheny bl rdbitdrliQe 2- [ (2- {4-[ (5-chl oro- 2pyri dyl)oxy] 1- pi perid

1 S e Ll oS A ) et
4- [ (5chl otloi 2zqyA-gy bxpkyl ~digsEperindicaebaxpbetyd ainel did2s) -
(LCooh 21 bk 2es 3 LtnoBr QDL ol n&@ﬁanyﬁé}arg—r@}—péxgﬁ%]?ﬁﬁ}l&y%yéél

propanoyl [am no}acetic acid ner- as in

m z 582 (mqo}ammmwﬂclﬁmm&e s@@@l@ﬁnnsr@%arﬁ( dxapeberzl.1H) ,~ 8.05 (d
J=2Hz, 1*&31—}?5 %@t@mﬁ H , 7. 90 (d, J=8Hz, 1H) , 7 . 63 (dd, J=2,

| 6Hz, 7 0 (d, I6Hz 1H) . 52 (dd, J=2, 8Hz, 1H) , 7.45 (d,
J=8Hz, 2H)H NMR BQQMI(I@, Qpﬁglait 5 AH)80- 8777 pg- Vi) 148 .63 (d2Hy=5, BHz 66LH)ad, J=2,
8Hz, 1H) §.26-6.11®) (d), J7| &ma, Lis, 2822718), 1. 6bmg, 1honzp. 196-4 . 97

(M 5 7%, Q8 g 81l P o 31380 358 had Mooy, S/ 07 220 (M 51
5- Chl or o- =8 4,S)HD-, [ (7220 4dd ( S3=th|50T20- 2Hpyr V dy0 )dyx yE4Hg), peH) di 6yég ¢L,- oxoet hy
ani noj - 2- gxo- 11'1432 gy%dydf?&@ %)*@t h;él ]11515007 H@nzl% ur qnog 8ar9_cm9£n de The

tle co ound’ ‘obt @i ne 't - But

[ (5chl o#B) 2-ya3 Sy PPy ] 3H)- piddd ((sﬂdneéfaiibo&@%atléﬂ ang-40-3.29(m, 2H),

(29)-2- i[@gxclhlgplr(qr 1ghenzof uran-2-yl) carbonyl ] am no} - 3- (2- pyri dyl ) pr opanoy

al\ﬁ}acetlc 1din the same manner as in Exanple 1. 35 ESI-M5: niz

6 , CDC13) 8 8.75 (d, J=8Hz, 1H) , 8. 62 (d, J=5Hz,
528(dé7 ? Ztéﬁ?{BﬁtylHﬁ 28pyﬁﬁtfﬁyloky2Fﬂ—piﬁﬁrldﬁhecdﬁ%o%ylﬁgegﬂé 2;20

. 39 (dd, 42 T WH&SQHI Mﬁ%‘ﬁago@ %O%H)SU(SP?HM% 7

(m 2H) ,1564 1B (idd didelhyBHzylfdHide 552715. s (aridetiHhrppbid6- tertd: (m 1H)

( 4.10-4 ( _3. 5-

39- 3 26 (buQ%l Lmhy’@i%xg §p§% ﬁdl%cﬁ%o%?iate &57% % 4(ﬁcﬁr(étﬂdre le

Prepatat i Sﬂaliﬂanq aacugges| and p%o%akufalsppéwrla%%@al@beﬁwaﬁe Tite thilsl e

conpound #@suliraivaed alisem @lerdrdwrsdzﬁehygwwgb RnREfhdi RegahbOXydat € and

phenol in_the s rranne as | reparati,o 1 H N 300MHz, CDC13) $
. 32-7. 207 f;nl %ﬁﬁa §8%6! %%??ﬁr}éﬁ) far5 4 ﬂ%‘is %h:‘ﬂi‘;’emzélm FIXERTEY  2H)
, 3. 39- 3was 2FartmtidiHpd, bdtwdEr IsatBfalted éhﬁequé_sbﬁl@m,hQH&ogeﬁkanple 23

2E) - 3- (4
éhealozéy( 1- %?%%Eé’aﬁi‘%‘%h yl[i](‘am n%} - X%(%t%%%l gy dé%?e% hyﬂ%rcrwfl am de

washed with water and brine, drled over an y rous magnhesium

1)
ti
4-
{1
]
59
1H)
7
7

sulfate, and concentrated in vacuo. 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 'H-NMR (300MHz, CDCls) & 8.20(d, J=1Hz, 1H), 8.10(d, J=3Hz, 1H),
8.05(dd, J=3,1Hz, 1lH), 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-ox0o—-2—-[4~ (2-
pyrazinyloxy)-1l-piperidinyl]ethyl}lamino)-1- (2-pyridylmethyl) -
ethyl]acrylamide

The title compound was obtained from tert-butyl 4-(2-

32



The title conpound was obtained fromtert-butyl

4- phenoxyl- pi peri di necar boxyl ate and

{[(2S) - 2- MO(2B5531 { 4- chl or ophenyl ) - 2pr openoyl ] am no} - 3- ( 2- pyF/drNI1)@ropanoy
]am no}acetic acid in the 20 same manner as in Exanple 1. ..~ ESI-M5: mlz

547( ML lH—NNR 00 CPC1 d, J=SHz -7 . 82 2

, 7(a6)2 (RIF 221N goxg;’g‘ﬁ& D3] lgdl?lecaGEO%mia‘ae—@F% {138 ; 27{ 14%}3(@ (ﬂ=§3rrn|z K
2H) , 7. 1hik m ) &h fdo}J38 =BHz~,
H) S {éﬁggﬁ&nﬁ’ Ebrop oyﬁ@afn o} 7&2%15@@1) proﬁa %}gi(%r#xﬂlﬁ)} ok
99 (m 2+ a§id3 *32 %;%n %WQ mané*eﬁsa% @’E?ﬁ‘ oyl 1 90-1. 79 (m 4H)

. Exanpl E2¢-MS: 549.4 (M+H)

5- Ch| 1 2- h 1 di th -1-

2. pyr iyl w ARSI o 0. T it B0 TR 26T 1 20 toireing. was|
obt ai ned &+ Ci/eﬁt:-'iﬂm ylHY4- pheolddl - gFpetiidi nEdlar Box0pl-dt 88 émd 2H)

{[(2S) - 2-1[dpricd) ot-e, éHQﬁnﬁ@)f AR 24, )S'ai@é?i‘yEﬂxfﬂm @ohEQd(ZJ%H\/B)QH)&?rOpanoy

] am no}acetic acid e same nmanner_as iIn

561( Mr1) AHENGR (JiééﬁtzZHUﬂlW gl gUstE, B (- 1394)dd 6=863H%,d, 1H)s5Hz, 1H)

) 8 19- g@g{mod , 181 6%z H71H) SO B3-2Hp2 (i, 4%@ @%gﬁg?dgék%é 17H)41(%20/5](§%?21
”1

PCT/ J]ém q%%(#‘f*s’-ﬁﬁlz %F%—& 5673%@( d?[g ggﬁbf’z(@“ 1548, o%(‘h%‘ 142 (.

4.61-4. 513Hn, LHO7-4. 994:4 0Z{)m 12HB-13780m3.24(m 4H), 3.40-3.28(m 2H),

1.921. 80 1ﬁql;f}el-l)él Preparation 19 5 tert-Butyl

4-(2, 2, 2- et hoxy) - 1- pi peri di ne carboxylate To a sol ution of
tert- butyI 4- hytr@ypro-préi b i reoxcmydX ¢ -ake-2304-0(2pyrazinyloxy) -1-

2,2,2-trig d L 8
tetr t%dlrolf%%n tng 2@ ggkhﬁwas 1 ag 0\% §9ad‘§%%19%9§32'e%5{%§d?2%&ﬁodxf; rgtn e (38.9

g) at was stirred at roomtenperature for 2 hours, and at
60C for 8 hourSI'heTfte_ttl%a@bmp@udeﬁ @b\@@&n@@nﬁe&ar@éﬁdm&ﬂa@umio gl ve the

crude pr ct .Of thet tle co nd. . The. crude f ed
chlrjomaltoo&r AR IHOE | %apb%?rl%%fﬁ- RW%%%%W?P {%E%%YEB?@ I}B;LIOE?Q”@m 5H) -
3. 20- 3. henzafurady 2:-yl) ce@tdori8(Jrmifbl) - 3+(2}@gr3511(hmrapbnom]4ﬁ(mo}9|—|)

iEx I 4 2- 4
(2.2 111 50 otoRy) 1 Gt TRy STy B [ (200 |

pYr i Y nethy ™ Sgt PP §é&¥lﬁbm de The ;_I tll e conpound was oblt ai ned from
tert-but yy i r iger
{[(2S)- Zyéi{[%(% g:&%{;#ﬁdﬂ%ﬁﬁéi §rggeﬁoy§am N §l§ ﬁ%' )pt)dpanoyl
] ani no} acet I HrerZastih

(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, lH), 7.27(d4, J=8Hz, 1H),
25 7.20(dd, J=8,5Hz, 1H), 5.32-5.21(m, 1H), 5.16-5,06{(m, 1H), 4.15-
O0(m, 2H), 3.92-3.76(m, 1H), 3.69-3.54(m, 2H), 3.49(dd,
J=15,5Hz, 1H), 3.40-3.28(m, 2H), 2.07-1.90(m, 2H), 1.89-1.74 (m,
2H) .
Preparation 9

faN

30 tert-Butyl 4-(4-~pyridyloxy)-l-piperidinecarboxylate
The title compound was obtained from tert-butyl 4-hydroxy-
l-piperidinecarboxylate and 4-chloropyridine hydrochloride 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, J=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

33



25 ESI-MS: mz 553(M+1) 1H NMR (300MHz, CDC13) S 8.55 (d, J=5Hz, 1H) , 8
.05-7 . 82 (m 2H) , 7. 62 (dd, J=2, 16Hz, 1H , 7 . 60 (d, J=I6Hz, 1H) , 7
. 45 (d, VORSSHM) | 7 . 34 (d, J=8Hz, 2H) , 7 .28-7.13 (RGT/BAdY/1]066. 49
(dd, J=2, I6Hz, 1H) , 5.05-4.95(m 1H), 4.10- 3 92(. m 2H), 3.90-3.63(m

4H), 3,.60-3.35 30:- 3. 16( 88-1, m 4H). Exarrpl e 26
5- Chl of o- N—[(15§(£&]§) o <342C8’{1§r8%e%¥% r&‘z[ 35 ~b-8%02 2Pl o - (AT
-tri f1 uor petboxlgxylii-pepedi ayhy ExdtHiaainng y 114 24 d%rllﬁ‘i%ﬂ:hyU@liH}M']]— 1ben
zof uran-2-¢ gﬂ) de 35 The title conpound was obtained fromtert-butyl

[

4-(2,2,2 £r uor oet hoxy) - 1- pi peri di necar boxyl at e and
{[(2S) - 2- {[ (5chTee o-i1tlse wopiorad- Ray | Jutaibedy Flram teft-3utR-pyiFi(dy| ) pr opanoy

1] ani / 055541
BT 1ok DY ey R i per 10T R @fl%EﬁRQ?%ﬁmﬁ ST 8 er(m
1H), 8. 61FplosamignylyRP-PEopenay bsHNOL HPT (- Ber B @noreHpyl Yamiia - J=8Hz,
1H), 7. 406detde8dnd L) thé. 38hdhanted 362 in lidami S0 7. 16(m 2H),

5.15-5.05 2-3.94(m 2H), 3.90-3.64(m 4H), 3.60-3.42(m 3H),
3. 393. 17%&&% @48%&{’5?1 58 (m 4H) . Preparation 20 tert-Butyl

:1 i tsopr?ph*ymh AEperig) naserhodys at = dHBeJEBt be Cormourlﬁ 4‘Be<%1d0bhﬂs%9zt Lr om
er ridi a a 0 ropane._i1n

same %n%glﬁﬂasy%@éy%%e{r r'at ?(% q g&ﬁmo“’%ogbﬁz Q%b(‘,lg) 8@ 4 SJT:?H?’B (1#1? 1 2H)
, 3.75-3.764%5(dn Jfl%ﬁz,, gH) 553. 315(cm Jﬁaﬁzf 3H)10 "2~2467(dn J2dHz, 1185 1. 40(m

4H), 1.26¢s1s Feg, 3551 ’1H 7E|Z 9 e 27 3
(2E) - 3- (4 Chlgdf-& henyl ° 7 AiTlso rop oxl)-1% 50(d, J=leHz, 1H),

pi peri di nyty );L%H]) m4n89 ? -rpﬁr |1@yﬁﬁﬁﬁhly} ) 8hy| 3 43 2Ri (e
The t|tIe6Hpnp:p.LBm|-1va9 (bt aizped fromtert butyl 4 20

|soprlcboox% l-ggeerldl necar boxylate and {. [ ( 2S) -2- { ] ( 2E) -3- (

4chl oroph ropenoyl ] am no} - 3- (2- pyri dyl ) propanoyl ] am no. }acetic acid
in the sane manmethlas-d-in- Exaspi—e—dxo-ESl( BBoxoF2- p4-3 ( Migyr it MYR) £ B00MHz,

CDC13) 8 §155E£&EHYlTé%%yl}g%léo fIH2~py§}d§ﬂ$eéﬂ?l yethyl]-1l-benzofuran-
2-carboxamide
The title compound was obtained from tert-butyl 4-(4--

20 pyridyloxy)-l-piperidinecarboxylate and {[(28)-2~{[ (5-chloro-1-
benzofuran—z—yl)carbonyl]amino}—B—(2—pyridyl)propanoyl]amino}—
acetic acid in the same manner as in Example 1.

ESI-MS: 562.3 (M+H) -
'H~NMR (300MHz, CDCls) & 8.83-8.71(m, 1H), 8.62(dd, J=5,2Hz, 1H),

25  8.43(d, J=6Hz, 2H), 8.22-8.12(m, 1H), 7.65(td, J=8,2Hz, 1H),
7.65(d, J=2Hz, 1H), 7.49(d, J=9Hz, 1H), 7.42(s, 1H), 7.39(dd,
J=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).

30 Preparation 10

tert-Butyl 4-(3-pyridyloxy)-1l-piperidinecarboxylate

The title compound was obtained from tert-butyl 4-hydroxy-
l-piperidinecarboxylate and 3-fluoropyridine in the same manner
as 1in Preparation 8.

35 ESI-MS: 279.2 (M+H)

‘H-NMR (300MHz, 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,
2H), 3.35(ddd, J=14,8,4Hz, 2H), 2.00~1.88(m, 2H), 1.83-1.70(m,
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25 7.66-7.55 (m 2H), 7.45(d, J=8Hz, 2H), 7.35(d, J=8Hz, 2H), 7.147 . 27
{m 2H) ., 6 . 49 (dd, J=2, |6Hz, 1H),5.05-4.97(m 1H , 4 .

043. 96(mW21-1)2{05¥.490-3.31(m 6H), 3.29-3.10(m 2H), |.82-1. ms(/mmm)qen 14
(d, J=7Hz., 6H) . Exarrple 28 30

5- Chl or o- [(118) % )(4 i sopropoxy- 1-pi peridinyl)-2oxoet hyl ] am no} - 2- oxo-
1-(2- pyri yI met hylf - 1- benzof ur an- 2carboxam de The title conpound was
obt ai ned $¥annlcert - butyI 4i sopr opoxy- 1- p| peri di necar boxyl ate and

([(29)- 2{[(5C I-8=125Ch]oroghenyl ) <2 -2-
benzof ur an- 2- cEgr bo%yl ] an?%%p -en-y ﬁ E i rocggoanoyl an nof %eﬁ c acid
hy

yl)
in the sdmé rJrHéV as” I?%P%@fﬂiﬂ&l%]f Ao mrlz ?yZPQK/MylmﬁfNMRG(t@@@W
CDC13}5 $ £:83:@ide8 (m 1H) , 8. 61 (d, J=5Hz, , VO 02/ 055541

PCT/ JPOL/ 11067 .8, | 7. 68- J=8Hz, 1
7. 447.35(m 2H)ﬁl Etégl? ‘(i‘r%pt‘ﬁﬁﬁu Wa%oi’éa%nég](?ﬁoﬂ%ertzr%é‘gyi bof 2t|)|)
3. 89- 3. 75ymidHpxyB- Y&?ﬂ?éiﬂ(dnne@ﬁ)fboﬂy%té ar [ (2H) ~231{ 822H). 45{“!11— 4H) ,

1.14(d, Jz _Pr aty .

4- but oxy-ﬂpli%r? ?%V%gcgr ty%‘?ﬁ&n{)?t (thyp NG RSP B Pt om

t ert.- but ﬁcﬂﬂwéﬂéﬁylnptf@r&mme@anbﬁxwalle Exathple ddobut ane in the sane
manngQ a$31n_1v}gre@q@a§ )7 - 10 1H— NVR (300MHz, CDC13) 8 3.82-3.70(m 2H),
3. 48- 3, 36 300& H, 1.87-1.76(m 2H), 1.46(s, 9H),

1.60-1. 30 H}30@’E!¥8 608 é)mf) BHP6 (ddExdmpd %29 1H) , 8.33-8.30(m, 1H),
{2E) - ;\F[Z(&@4-@id{,[3—é4ﬂ§m,t L)~ 1|‘8§3|0{6ﬁ'7: %17 ) )@r%hlom%mgya] ll)é—s 21?2, h- 1
am no -1 i dy. et hy gnyl) acryl ami de The
title corrg)%ﬁhéiv\é ?ﬁ%‘?allﬁgg Pfyérﬁ(fierfr %Ig% 'b t§§>9 r 19780z, 2H),

pi peri di neca1¥ox ¢l(mt eStnd 6. 50 ( d, J=16Hz, lH) 5.06-4, 99(m, 1H), 4.63-

(L (29 24 [426) - 334 9- aM Sropiehy] )afbr apgaoyl ham n Oélp ¢ %gll BllhPr gpanoy!

] ami no}acetic acid in fhe 20 sarfe nadnér as in

527 (M1 Bxamplig VR (300MHz, CDC13) 8 8.55 (d, J= 5Hz 1~ , 8.01-7. 82
ni, 2 , 1. 62 J Hz ~ ({26 =l d,
S 8HZ H) diddro NZ['(Bisﬁ) 2 olxiaD—z ;2 Qx&ﬂz M= (@Hf)yr_l..Egrlox 13»3 Edd

2
J=2 |6H§P)lﬁeﬁ%ﬁlnygké%‘waaﬂlé@( L™ i?ﬁpyﬁl%\sll@t@g(lﬁﬁté ~B ez iEgenRr 1H),
3 59- 3. 11-mardidkamiag4- 1. 70(m 2H), 1.44-1.29(m 4H), 0.91(t, J=7Hz, 3H).

e 30
??Q) 2- ([ 2- (FBIEEXS- TR PET i35y PE3i BRI [TEREABIEY0xb™ B 2: pyridyl m
et hyI ) et IBHYidyloklydr b=Ridserizbhecanbaxgbaboxard dd (36) Fhel l(5+ceh]mm5paxund was

obt ai ned g9t eah=BUy Y] c AL RN Yl nB} PRI Léﬂ @5;99 g& %9
29) - 2- hl or 0-1-h f oy %M? 2 mino
D) o e R i E%Z%%H%QSQQm ARRLIN Pi ]; pyETAYI") propanoy

541( M+1) ‘E3E-M3:NyR2 (3Q00NHz, CDCls) 8 8.87-8. 55(n1 2H), 8.17-8.04(m 1H),
L S o B Bl 50l Rl 5,
1. 85- 1. 47§ A3-6HRY (1, 41E),1. 2PEMS .28, 01BN t§. 21=BH20 (8H) 1H), 7.65(td,
J=8,2Hz, 1H), 7.65(d, J=2Hz, 1H), 7.49(d, J=9Hz, 1H), 7.42(s, 1H),
7.39(dd, J=9,2Hz, 1H), 7.30-7.16(m, 4H), 5.16-5.07(m, 1H), 4.64-
4.55(m, 1H), 4.15-3.98(m, 2H), 3.80-3.28(m, 6H), 1.98-1.80(m, 4H).
30 Preparation 11

tert-Butyl 4-[(6-methoxy-2-pyridyl)oxy]-l-piperidine-
carboxylate

The title compound was obtained from tert-butyl 4-hydroxy-
l-piperidinecarboxylate and 2-chloro-6-methoxypyridine in the

35 same manner as in Preparation 8.

ESI-MS: 309.2 (M+H)
'H-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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46 WD 02/ 055541 PCT/ JP0O1/ 11067 Preparation 22 tert-Butyl

4-[ (6-chl oro- 2- pyrazi nyl ) oxy] - 1pi peri di necar boxyl ate The title conpound was
obt ai ned WOIRI0EEML - but yl 4- hydroxy5 1- pi peri di necar boxyl atRCEIRDI/11067

2, 6-di chl oropyrazine in the sane manner as in Preparation 8. ESI-NS:

LM AR, GBI & SRy 3th a0 G, g AR

ng(ﬂm 2H?1xamp|1]_e®2 1i6€(3_(m 2H) 1(-48 (s, 9H) . Exanple 31( 2E) -3- (
or ophen
6- chl or op2py)r/az?2r‘F))l )30x(3§] C%‘?'B%%%lﬁ“&hriyll\'}z [éa&(oé hiﬁ ){a%{ﬁé]'mﬁtg%’éy 12'( 2pyri dyl
met hy:g) ?timw%]dyl W@eha}g&ﬁ@ﬂﬁn@ﬂﬁéﬁrbiceitbymmmd ofag - obt;zbal-ra}i- f ro(T
tent - gut v g[?e Pg éa‘ﬁrléﬂ%‘ axy pi peri di necar boxyl ate an

2S5)-2 h 2 I 3-(2
e St SR b 1o
Efle- VB! irﬁé’t é«HiHVB)& p@?%%eéaﬁooéﬁa(t%dand g -1"')7 648t g
J=8, (2st sz r%jlgachior%@&enm- -?raeielaoﬂah%bﬂzm}zﬁy 2793153(%1 \T=0Hz, 2I(—|) j
g 3:2),6 (0I pﬂGﬂﬂbyﬂb?nl?OYa&g%icﬂélcﬁb&—az g!g% sdid maJrﬁlfl:_rSQs(ZEDm @?mgegdéaﬂ")

- a : , 3.92-3.

1§ 6%@# 57§H$ e 3 21(m 3H). 5P o2(m . 2. 1881 73(m.
2H) Exarﬁhﬂ—eIMBZ 50%@;03]]@-1[3(1&3)8-56[&,{#E(@H:ﬁ,hll@{)() 3- pyrazsdi,) @], - 130
pi peri di nylég(%cﬁxge_ Fhkanlmo,] 2 g, 1ng6ﬁé/r |ﬁydma7t Ryl }e&pyr{l] 3Jfﬁenzof ur an-

2- car boxam de ound was "’ obt arned m'téert - but

4-[ (6chl 070352Ldpera'§Hﬁyl ?8)(5/]7 Roidpe Ir8HAe c B boxh 1&t (edand=8, 5HZ/ 1H),
{[(29) - 2{¢ (30 &f)| =a6hzhenapf L@azy(a yb):QQEbOM,]aaﬂﬁah 30(18 3hy), 20571

pyridyl ) pro oyl m o] etic same. nmanner I n mple 1.
ESI @é ' 5{97996;{}% 2 b/ge %‘)‘ Vg B3 PHm 31% 3é316<2f(dd
J=5, 2Hz, a),, 24D2- 1\1\12)4(0&4 0&5)541 PCT/JPOl/ 11067

Example 10

5-Chloro~N-[(18)-2-[ (2-{4-[ (6-methoxy-2-pyridyl)oxy]-1- .

piperidinyl}-2-oxoethyl)amino]-2-oxo-1- (2-pyridylmethyl)ethyl]-1~
.20 benzofuran-2-carboxamide - ' | '

The title compound was obtained from tert-butyl 4-[ (6-
methoxy-2-pyridyl)oxy]-l1-piperidinecarboxylate and {[(2S)-2-{[ (5-
chloro-l-benzofuran-2-yl)carbonyl]amino}~3-(2-pyridyl) propanoyl] -
amino}acetic acid in the same manner as in Example 1.

25 ESI-MS: 592.4 (M+H)
'H-NMR (300MHz, CDCli) & 8.82-8.71(m, 1H), 8.62(dd, J=5,2Hz, 1H),
8.19-8.09(m, 1H), 7.65(td, J=8,2Hz, 1H), 7.65(d, J=2Hz, 1H),
7.52-7.45(m, 2H), 7.42(s, 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), 4.07 (app d, J=4Hz, 2H), 3.86(s,
3H), 3.82-3.44(m, 4H),. 3.40-3.28(m, 2H), 2.03-1.70(m, 4H).
Preparation 12

tert-Butyl 3-[(5-chloro-2-pyridyl)oxy]-1-piperidine-
carboxylate
35 The title compound was obtained from tert~butyl 3-hydroxy-
l-piperidinecarboxylate and 2,5-dichloropyridine in the same
manner as in Preparation 8.
ESI-MS: 313.2 (M+H)

36



8.20-8.09(m 3H), 7.65(td, J=8,2Hz, 1H), 7.65(d, J=2H, 1H), 7. 49 (d,
J=9Hz, 1H) , 7. 43 (s, 1H , 7.39 (dd, J=9, 2Hz, 1H) , 7 .28 (d, J=8Hz, 1H)
, 7.20 (do a#8ss45Hz, 1H) , 5.33-5. 23 (m 1H) , 5.16-5. OFctmeoiAke7, 4 .
07(appd J=4Hz, 2H) , 3. 91-3.76 (m 1H) , 3. 67-3.28 (m 5H , 5
2.07-1.91(m 2H), 1.89-1.72(m 2H). Preparation 23 tert-Butyl
4-1(6- chl m¢9ppMQa‘ PG oxyp- 8pPpéti divsdicar BEXy| At B2 Tha, ti<d,8HepnpBund
glag gbt ﬁ: Beds {d, O(rjnbtsaﬁ&; m;yl44géﬂcﬁir XYh@ 1- @IW:JP@CH%%&{:PO&M% ate, sl?ﬁﬁ/s

I C i dazi esrrerra ner_as L.n reparalon -
314. 2(M+H? 2&%@(:@8‘5 My 2038 ¥4 RO, 2By | 6.94 (d, J=9Hz,
1H) , 5. 4333@@1@11 J =4Hz, 1H) 3 87-3.73(br m 2H), 3. 26(ddd 15 J=14, 9,

4FE %#D 13(;% Q”bh%gmophen§$%;&— QZsﬁ”b %tﬁ {BJT c&iorokg— Exanpl e

(2E) 3- (4p$hi®Jd[®IX&’dyﬂ)'PhP{atllcS)nﬂ}[-(Zzo{cde{:l(lﬁl)Cdmmod-f—.’ip;oxbdazmyl)oxy] 1-. pi

peridi nyl bo2- g 1 S &5 o(2pyridyl methyl)ethyl]-2-propenam de
20 The t|%>¥el%?rtp%gtu#é) é@h{)gLa fom tert- but yl

4-[ (6chl or o- 3- p}re d"aliqhwlcpm@ypnd ‘m%@h’@lﬁ@dafb@ﬁyt%ﬂe-wl 3-1(5-
{[(29)-2{ Eﬁ?@o&%ﬂﬁkmQﬁiﬂﬁlwiﬁlr%xﬁﬁ%ée%clﬂﬂj!d&} a9 %gxésﬂyi) propanoyl ]

i no}acet cid e same manner as in . VB:
283 Z’E‘fm i@ ézﬁgmopm@) 2€P§0P8&°%11%Ht% 32|4)2-PY81%1 . 08 (m
: 7 525bandyi]®gnn&k&cetfc;mﬁ%%@ﬁﬂtgg—%mnég%ynﬁh%aszgn(%%ﬁmgﬁé1J5$;E
: éhés'dfémgﬁmﬁm 5. 43-5. 32(nm1 1H . 5. 00-4 . 90 (m 1H ,
gHj og 8 1}12 rmomﬁgzz,, BT 13) 95-8. 5334—(8rr]511i{d) , 18) 7383Lc62/(r811<ﬂaH)3H)3, M-63-22(m
7 m ;
5- Chl gr o- N-49 )SH% 3 {84}? 6%ﬁforo- - yrlzgggl Jls%ox Iz\ﬁibl peri di ny)éf: 2- 0X
et hyl 32ni ﬁ%% @impy dy | fretdnfl- ﬁét‘ﬁyl}ﬂ&e b’é’n'z‘loﬁ@r(&n 2 arbdan de

The tltlescaam@urzdi V,vas obtai pedn f ream,t ertobut o (m, 4m). .

4-[ (6¢chl of,0- 3-pyr.i da2| nyl ) oxy] - 1- pi peri di necar boxyl ate and

{1[(2S)-2{ - 1- benzof uran- 2-yl ) car bonyl ] am no}-3-(2 48 WO

02/ 055541 PCT/ JPOHIGHIGKR-gYLEHyRY pt DpdrdySl-ahi and-az-ehyrci Qi) dxiyh-1-+he sane

e, SplBEGRLT R G L M MG (R 8
7. 44-20 36bapzgiyrany 23gayborgmida H), 7.23-7.18(m 1H), 6.97-6.91(m 1H),
5.54:5.43(m 1Hhe 5c1]#ﬁe5cQK1 MmdHlas Aok;t:lalﬁeg?’ﬁ%mzfgrt %\%133823@1 1H),
TR IE A o e 29!
Prepar at i 6n1-2%° YAV EYP ~pPip yatead{[zs) 2{[(5
4- ((6-net hbk@ff@—'lp-yj‘eindanEyh-)@-)(yl] Friceerl Janeear X yd-ahe 1idyl) propanoyl] -
amino}acetic acid in the same manner as in Example 1.
256 ESI-MS: 596.3 (M+H)
'H-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-l-piperidinecarboxylate (5.3 g) and triphenylphosphine
(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 conpound was obtained fromtert-butyl

4- hydr oxyl1- pi peri di necar boxyl ate and 3-chl or o- 6- net hoxypyri dazine in the

sanme mann®O BYS5¥1 Preparation 7. 15 ESI-MS : 310 . 2 ( MrHPrcaAmdRiae300MHz,

CDClB) b 6.96-6. 88 (m 2H) , 5. 31 (tt, J=8, 4~Hz, 1H) , 4 . 04 (s, 3H ,
ZS (br m 2H) , 3 . 22 (ddd, J=14, 8, 4Hz; 2H) , 2 .13-2 .

(m 2 ,S¥ligy 9elgs (m 2H) , 1. 47 (s, 9H) . Exanple 35 20

(2E) d3 (lfllfflmmzr ngemﬂ):) d’pbdl( 38 -2:14-% {V&TEn 61 thﬁ@hﬁp%@' fkazmyl) é pi

peri di nyl 1L- 2: 0x am n rigy ropenam de

The t|t|e}5c§%§6' ﬁ%ﬂ g ?l')t(gl n‘iﬁ%’o#}{ %g ﬂ %m&.} IR/ ! 3 85~ 5) do

4- [ (6met hdky, 33 p34+3le3i(my| PEXY] 2 105+ peI0 @i, neear beﬁbal %3&@, {2K) 28)1-.2255,

{[ (2E)5 3- ggy chl or ophenyl ) - 2- pr openoyl ] am no} - 3- (2

pyri dyl )p f—oanoyl]am no}acetic acid in the same manner as in Exanple 1.

ESI- M5 @ BFaRUe (IdH) 1H—NNR(300M—|Z CDC13) 8 8.56 (dd, J=5, 2Hz, 1H) ,

"8. 06-7. 84 - (43 7,, dyad

7. 46 (d, J(_g](sz@ﬂ3 . @hior{?éhéﬂ ﬁz%%w% %!%dz He %%gf | 4% ?18(dd

J=8, 5Hz, R¥FId%loy) 'é‘PlB%r{%n@J)ethYér}aslen@lj—lﬂeamﬁldy&wethz | echig.] 31

(m 1H) ,abryDémile 98 (m 1H) , 4 . 06-3. 89 (m 3H) . 4 . 04 (s, 3H , 3.

?68§]{§$2E2} ég%%iﬁtléiﬁxgﬁggégé% &gé é%talnedzggom tert bufyﬁ 2_00(n1 2H),

5- Chl or o- N E{dB)ox3F)[ ﬂZp@pefi@xnmidanxy&apwaﬂ@z{l nyd9) eyl {1REpes+ gi-nyl } - 2- ox
hyl ) WO 02/ 055541

oet a Al e

PCT/ gPOl?%}%%rlgpb gfl% uran %ﬁ%rgc%')tlg]ﬁagr[n]%&ﬁ %hg&tlfsﬁjedgyc]ﬂ%f?ﬁﬁaoxgg%% ed

fromtertaggtit aid dnnbhéoxgms-nnrictazisnyh)Bxanplle di.peri di necar boxyl at e

and {[ (2Sxs2his S+t eugkr Penzof uran- 2-yl) car bonyl }am no} - 3- (25
pyri %)p{opanoyﬁ%jam no}acetic acid in the sane manner as in Exanple 1.

E52- Oe NMRG 130 0MHE - 55001 95582 8. B)- 8. 87.0(nhd., 1 i 5H 8, 6 )dd,

:]] gHgHz aHy4- '23852@282H1p 10%72H)53 (m) 3H6D (14b (J=8=0217, gﬂ;H% 7.35 dé652$
7. ;Qf ?dzl Jﬁ@Hz% %E{ﬂ 1§W'2Md’6 §5é§g5|§ ]ﬁing, 1%‘?' 29 (@7 (m 2H)

, 5 42- 57=8%z  hH)LHP, 58(d5-B= 18z 1HH), 543078 Af(rd, 194H5, oaH; 904 ( s,

3H), 4. 01§H90(4n061-|2!) 01?em6721§) 54 @215@4)7,7 (@ 5§H)3 2 (dB-345hm2- K5 2-POUdm 2H),

1. 87- arat'i on
4- [(3‘7' chI @0 Qﬂrpyﬁ dy?) BEV} %%i%erafﬁlrnéeﬁﬁbbxlﬂl @te 2H)The titl e compound was

obt ai ned fxgmpieritg butyl . 4-hydroxyl- pi peridi necar poxyl ate and

2, 3- dlchlbr_o—Wr"_d‘_e |n tm}g?%o nman er as in Pre aration 7. ESI-Ms :
31.3 .1 (MH 19 380 g d2-oge-takt- Epvridylory -1-7 | 63
(ddy J =8, pﬂbtzrldnlﬁ)yl eﬁhyBBaJ(lIimb ~J=8(2-phiz i df 1 thy 15 .etBY 10t -bdiEdo ftdh—~ 1H)

3.71 (dddp_ éjr'lbﬂméaé_ldé 2H) 3 41(ddd, J=14,8, 4Hz, 2H), 2.02-1.89(m 2H), 25
1. 871 741 1. 48 (s, 9H)
The title compound was obtained from tert- -butyl 4-(2-

pyridyloxy) -1-piperidinecarboxylate and {[(2S)-2-{[ (5~chloro-1-
benzofuran-2-yl)carbonyl]amino}-3- (2-pyridyl) propanoyl]amino}-
acetic 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=SHz, 1H),
8.16~8.07(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, 1H), 7.30-7.15(m, 2H), 6.85(dd,
J=8,8Hz, 1H), 6.70(d, J=8Hz, 1H), 5.35-5.24(m, 1H), 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-

35 3.26(m, 2H), 2.05-1.70(m, 4H).

Preparation 14

tert-Butyl 4-[(6-methyl-2-pyridyl)oxy]-l-piperidine-
carboxylate
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Exanpl e 37

(2E) - 3- (4- Chl orophenyl )-N-[(1S)-2-[(2-{4-[(3-chl oro-2pyridyl)oxy]-1-piperid
i nyl } - 2- oW@eRW§sMani noj - 2- oxo- 1- (2pyri dyl net hyl ) et hyl ] - 2- propsmaniae 30 The
title conpound was obtained fromtert-butyl

4-1 (3chl oro- 2- ggi - 1- pi peri di necar boxyl ate and

{[(29)-2{[(2E)- o He %Wﬁﬁraf- BPEREReY| T2 oFE3bubsy 4ty drsrapanoy |
ilT— &(I\)/I}? agggiptl\iﬁza@udln@cﬁmmmenaﬁﬂez @%t&@@%ﬁ:ﬁyigs ﬁgjﬁ% l%‘%t%’l%?z?)a)( MtH)
7.68-7.5 % %( fgﬁﬁfgg 11% 35(d, J=8Hz, 7.297.23(m 1H),
7.18(dd, 1H—BJ\/.[5I-|23001\E52., ED83(ch 11:181 @iz, JB) sHS, 51@42 65(258 dV\DJQ%Q55ﬁ4

‘PCT/ JR0O1/ J=L 5,44 m , 0

145 o5 Gy T 15 g4l ity ) 5 5508 o R (Mt 2o
80 (m 4}:1)24E1xa e 38i2(s, 3H), 2.02-1.90 (m, LH,179164m, 2H
5- Chl or 0-IN-[/((%S) o8y [ (2-{4- [ (3-chl oro- 2- pyri dyl) oxy] - 15

pi peri di nyl } 2 oxoet hyl ) am no] - 2- oxo- 1- (2- pyri dyl net hyl ) et hyl ] - 1benzof ur an-
2-car boxa%ééﬂé’ihé_tltle conpound was obtained fromtart-butyl -

4-[ (3chl or o- 2- pyHE) dny@@ﬂxdrdyh@wmILNewx@m@d [ake (and 6—methOyl -2-

2 b - 2-
{% yl )ng ééxgyi)f%}n éﬁgoie%tll égg{% ag'%?ﬁ ?ﬁ“y?éﬁ%&ﬁ}éﬂ% O’%& nl%Exanmpl e 1.
ESI - M5: 58612&mme&hyl+dwmalaaﬂay&hmldﬁx13) 8 8.86-8.71(m 1H), 8.63(dd,
J=5, 2Hz, 2 . 70-7
© 60 (m 3H) e %ésﬁ?f&%é@dg@ ?Pr?am%f? “‘(Eef?kb’uyz}? &F&W(dd J=9,
OHz, 1H) Methydg2¢tpyritghexviHl-pigerdierhrhp=glasezandH)[ (295286 (dd, J=8,
5%& 1 4 3 7

Ty gd. 3ot v ohidTonkEhy B Ao s ailingd S S B~ 6(m

1@re§§F§PP8&nLQ¥£th%SQZlEu??F in the same manner as in Example 1.
4 [(6 chlazTeMd- ppy £ N6l 1) oxy] - 1pi peri di necar boxyl ate The title conpound

bt ai, t - but vyl h d 1- di b | at d
42 oL oSl T PIRAREL BV 4 Y oay o phper i negaboiale 200 es e
314. 2( M+H). 63HANNVRI¥ 30084z, 18IDC13) 68 (@, SB{IGHZLHLH) 6. 76567 148 (m,5381(t t,
J 8 4Hz, 71Hk,(43- 7 ddypyd= (AHZ . 2H) | 051. .93
Z) 78|:4)5 §48§?1>z %?7; 27"')30 ? ?rﬁ' %_:?7,_ 364E>2§|£r§1eJ_3 Olzrr), 5,583 (m

(2E)2% (£-G81Br 0pR ny?)?a 5i(2f8}ru21 2. B407 ¢ 6- Fhimor d-Hpy i B7dB QP Joxy3H)L- pi p
eri di nyl }3.260808b Iy} ) B N0 720X G2km( 2pH T | dylm-t:mﬂo) @&t "k - 2205 ppenagg de

Thetltl o wa obtalnedfromtart- _
4-[ (6chl m@quw?% cfﬁﬂw ) oxy] - 1- pi peri di neCar boxyl ate and {[(2S)-235

~[ (2E) - 3f4mpheot 6phenyl ) - 2- propenoyl ] am no} - 3- (2
pyri dyl) propanaylchaghoqt-acald)c 229 -} B-t PE-RATR1 TBORSE: 851 | S F*q™P! € L.
25 piperidinyl }-2-oxoethyl)amino]-2-oxo-1-(2-pyridylmethyl)ethyl] -1~
benzofuran-2-carboxamide
The title compound was obtained from tert-butyl 4-[ (6-
methyl—Z—pyridyl)oxy]—1—piperidinecar50xylate and {[(28)-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)
TH-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, J=8Hz, 1H), 6.49(d, J=8Hz, 1H), 5.35-5.25(m, 1H),
35 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)oxyl-l-piperidine-
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ESI - M5:

583.1(M+H) 51 WO 02/ 055541 PCT/JP01/ 11067 1H NVR (300MHz, CDC13)

b 8.57-8.56(m 1H), 8.55(s, 1H), 8.057.99(m 1H), 7.96-7.89(m 1H),
7.64(td, We®dBsss 1H), 7.61(d, J=I6Hz, 1H), 7.40(d, J=9Hz PCIHPHI/11067
7.96-7. 89(m 1H), 7.64(td, J=8, 2Hz, 1H) , 7 . 61 (d, J=l6Hz, 1H) , 7. 46

(d, J=9Hz
J=8, SHz

2H) 735 (d, 5J=9Hz, 2H) , 7.26 (d, J=BHz, 1H) , 7 .19 (dd,
capoxvigters (app d, J=2Hz, 1H). 6.50(d, J=I6Hz, 1H), 5.42-5.32(m

1H), 5.07-4.98(The Jtl:d)t.le4ceﬁ @Jnd]wHéZobei)Lnea Hor3. t7e71(tlxbut!7|l 43nPErek @ (M

2 3 4n 3, F%Er%ﬁxﬁf](% LM o2 E?lbga}gﬁg(}}y,gr#&}zyfk%b%eﬂr TR - 2o 0x0

5- Chl
ethyl?;21mmke2memx1a$21pyPragdan1bml1§thyl] lbenzof ur an- 2- car boxam de The
titl { t
41 (68n1 oFoiE 3’?58%%5 hy vﬁ&i ) BRI aiE e SR fiht o B Yy (2872 1)
{[(5-chl o o811 em&@ﬁ@vaﬂa Ybarhdiyi abitho}3 Bq3.68 (m, 2H), 3.35-

dyl I t t hg_ le 1.
e e T R e TSR L Rl )
J=5,2Hz, B¥gmpRle 1y 56 (s, 1H) , 8 .17 (br. s, 1H , 7 . 66(td .. J=8,
2Hz lgl) , = 7_(2@)2—%—@i4j—_—@’ﬁib¥op%ér%§al)—?:-8[ (5@)@2,—[327:9!212—,([ lsH):h;LoZe (S 1H)
6. 77( p%yflfﬂ@a’f’,xyiﬂik,‘pgg%i-%@é’ (}mQ‘EgP%h%ﬁ%ﬁ@qlﬁé( ?]47 2. 09(app’d

2H), 3. 92@$ra7cg(lmethbf)l,) eBhﬁJZ]-&M(amldﬁH) 3.41-3.29(m 2H), 2.08-1.92(m
2H), 1.8825 1 . \'EQHJ)H)E 5’6&? ’%a%% %Eeﬁo:ﬁ‘“é e —but

4-{[ 6- (trlfluoronet

rlnl oxy pi peri necargbxyléée The title

conmpound Q%&pRQKZnDM@ddVﬁbﬁXYkﬂhﬁﬂmmﬁyudﬂnﬁyﬂrbﬁgMﬂﬁtB-@héeﬁi&Bﬁbthboxylate
and 6- I(tr lz&gr@m(hhﬁhhbﬂoﬁyéﬂﬂgmzﬁ/%obﬂn& Pgé@fﬁo}r@ﬂﬂ@’- %)?1&%‘1 P epar ation

5 39(

Sy 1H),
Prepangy L ﬂlblnoéag%t%c ﬁzf(% ippfhessapg pRANCr= 23, 804 am@]r% 2.0835

1 .95 (mEQH)MS n/z28482.(M68) (M 2H) : 1 48 (s, 9H) .- Exanpl e 41

2E) - 3- | N- 2 - trifl t hyl 4
(285 éf‘ﬁ*ﬂ%ﬁ@%%&@# hA SRy aierB7 . S Vi tbs 088 ke S0 M)
PCT/JP01/11@$77IM{@hpﬁHOdyVn@ﬁhylﬂ@@ﬁyb]2ﬂ)pr6ﬁﬁhahidé8mhe 2Ht)é7dﬁhpound
was obt ai fegs {]n{ 0@%{”%"@@%%' 51_%}{26 LH) 64(dd, J=2,8Hz, 1H), 6.50(d,

(trlfluoronet - -pyrl

necarbox

(129 24Tk 98 - 3“14 chier épﬁéﬁwoi(ﬁ%irp;gﬂ%ﬁ&yﬁﬁém ndkl 3- 1(2@8 4.00(m, 2H),
pyridyl) psopewmyld @) nejhacet se-acid,n 4ie san®-manoes, asy) N Ex@ml &okn,

25

30

35

2H), 1.87-1.73(m, 2H).
Example 18

5-Chloro-N-[ (18)-2-[ (2-{4-[ (6—~chloro-2-pyridyl)oxy] —1-
piperidinyl }-2-oxoethyl) amino]-2-oxo-1-(2-pyridylmethyl)ethyl]-1-
benzofuran—2-carboxamide

The title compound was obtained from tert-butyl 4-[ (6-
chloro-2-pyridyl)oxyl-l-piperidinecarboxylate and {[ (2S)-2~{[ (5-
chloro-1-benzofuran-2-yl)carbonyl]amino}-3- (2-pyridyl)propanoyl] -
aminolacetic acid in the same manner as in Example 1.
ESI-MS: m/z 596 (M+1)
'g-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(d,
J=8Hz, 1H), 7.34(dd, J=2,8Hz, 1H), 7.30-7.16(m, 2H), 6.90(d,
J=8Hz, 1H), 6.67(dd, J=2,8Hz, 1H), 5.35-5.24(m, 1H), 5.15-5.07 (m,
1H), 4.10-4.03(m, 2H), 3.89-3.75(m, 1H), 3.66-3.44(m, 3H), 3.40-
3.28(m, 2H), 2.05-1.89(m, 2H), 1.86-1.69(m, 2H).
Preparation 16
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ESI-MB: 617.1 (M+H) 1H NVR (300MHz, CDC13) 8 8. 86 (s, 1H) , 8 .57 (dd,
J=5, 2Hz, 1H) , 8 . 088. 01 (m 1H) , 7. 98-7 . 89 (m 1H . 7. 64 (td,
J=8, 2Hz .WOMN0ssSTL 61 (d, 10 J=I6Hz, 1H) , 7 . 46 (d, J=OHCT.PB/I1106T. 35 (d,
J=9Hz, 2H) , 7 .27 (d, J=8Hz, 1H), 7. 19(dd J =8, 5Hz, 1H) 7.07(s, 1H),
6.50(d, J=I6Hz, 1 51-5.41(m 1H), 98(m 1H), 4.05(d, J=4Hz,
2H), 3.96-3. 80(§ﬁr@Iﬁ}1§Y§ 4gl é%é‘%%flﬂﬁbromgtéblé“ Ridgiy ox¥1ib- 1. 95( m
523H)Ch| o 9opN [ilih.(diheahﬁ:bo% lﬁz@npl e242 | hyl di nyl ]
or o- 00X uor.onet m Iny 0oX
o o pert o ot E e S 5o, it Rt SR A b L RS L at b
xam de Thb—pmdradanﬁrpan}ndxy\mlze)lﬁmi r5edir1lfhm:rcmetthlyllt—)zkhgdtc[uﬁypyrldlne

+20. (trg fl ﬁ(@{%ts%[e) % gfl dm rpgflp%?gﬁtlor} 103 peri di'necar boxyl ate and

{[(2S)- hl"oro- o dr an- car bonyl ] ani no} - 3- (2pyri dyl ) pr opanoy
| ] am no}a 430 QMH ) tdmlsan& SEiner as 1) ExXtuid @d). JES} 8RE: 1687. 1( M+H)

25 1H NVRg W"%r=8ﬁ9C1§1)1 8 8. 3‘3ﬁ-£( %3 (hH) L¥) 863 8?!]4-3875)7§l E’H&l"@ @5 8. 763

(dd, J5 2 H) 65

(d, J=2Hz3 Ig%71 492(%—15929 myj (3 1) 80-Y. GQénf(@HJ L8 (a4)9H) .7 | 39
(dd J9E 1e1m)9 7 . 28 (d, J=BHz, H),7. 21 (dd, J=8, S5Hz, 1H) , 7

) 2 1 5.16- 1H), 4.09(a , ,)=4Hz,
30 3. ]@5 3.80(m {% ﬁ éggoﬁg%ﬁ?n NE) 4! %?é%%?ﬁz‘zﬂ%‘oggig? iz.g‘g{s 2
1.90-1. 75(hrlﬁm@oroﬁEEbylBf2fpyﬁiﬁykmdxyBulypiperidinyl)ethyl]amino}—l—(2—

D A Aoy 5 v v 30 e

4- hydr oxy1- pi pethalitiddar boxpburéd warl obtained from tert-butyl 4-{[5-
4- hydr oxy I L Pyy '
'(@rz(fldc;xloﬂgrtﬁﬁéhﬁ' %@y dl%m]%'x'}? V@%@g@ﬁ}gﬁggﬁgmﬁ 4hd

Preparation 11067 1H NMR
(300N, EbER) %4514 .(88) ra (4=Brkorophenyl §-geoyqpenpygdpmineg -3- 8- 39 (tt,
J=8, 4Hz, pﬁiﬂdyl)%mo§§n8yfﬂaﬁiﬁoPﬁﬂetlc3ac1§3lﬂCKHB s&néAmaﬁneﬁng ﬁHﬂ

2.08-1. 96%5 1.84-1.68(m 2H} 1.48(s, 9H). Exanple 43 5
5-‘Chl oro n%‘T 1. 0x0- 2- {[ 2- oxo0- (4-{['2(tr|fluororrethyl) 4-pyrimdi nyl ] ox
y] - 1- pi peESH-rMEyI e zhgl pddt ho] 1- ( 2- pyri dyI met hyl ) et hyl ] - 1- benzof ur an- 2- car bo

de Theg, th&l b t
ﬁa?][ 2etr|f uor oﬁe?ﬁﬁi g Cyi(;ﬂa?mgdilsabl i:d ggk |e{pﬁer| gat?lzeoca{bﬁoxyljal%)e‘ and 10
{[(28% 2- ?[‘%@70-@56?“0 Hben o?hf%vn Z)c Hbon@dva(rﬁdnoﬂ—@f Bz, 1H) :

pyridyl) pnopangy, lam nekacetic, atiab (d) Uhﬁeﬁgrremmnwemqa l@=ﬁq<za |HZ 55 aa

ESI - MB: 631 1H NVR (300 4-'8. 7

BN STL ) o gp}di?%gﬁzla PN NERA I

J 8 2Hz, 6150 (d, T=168z( d1H)=25z41-1H)30,(m7 1149, (81, 06}4QM47, mlH).H), 74.0843 (s, -
Jo T 30 At oy R B e Myl

408(?ép e 29 94-3.80(m 1H), 3.68-3.44(m 3H), 344329(m 2H)

2.11-1. 95(m 20521 0roln-9Q1 ) -Z4okdB2-2HR-oxo-2- (4-{ [ 5~

(trifluoromethyl)-2-pyridylloxy}-1-piperidinyl)ethyllamino}-1- (2~
pyridylmethyl) ethyl]-1l-benzofuran-2-carboxamide
The title compound was obtained from tert-butyl 4-{[5-

30 (trifluoromethyl)-2-pyridyl]oxy}-l-piperidinecarboxylate and °
{[(28)-2-{[ (5-chloro-l-benzofuran—-2-yl)carbonyl]amino}-3- (2~
pyridyl)propanoyl]amino}acetic acid in the same manner as in
Example 1.

ESI-MS: m/z 630 (M+1)

35 ‘H-NMR (300MHz, CDCli) & 8.75(d, J=8Hz, 1H), 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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Preparation 29. tert-Butyl

4-[ (5-chl oro- 2- pyrazi nyl ) oxy] - 1pi peri di necar boxyl ate The title conpound was
obt ai ned wooeassit - but yl 4- hydroxy25 1-pi peri di necar boxy| &#ag/@eat11067

5-chl oro-2-pyrazinol in the sane manner as in Preparation 13.

5- Chl or o- 2- pyr azi_nol S_prepared _according t he thod described jn J.
O g Chorm- B2 481 25055 (aaBaT. 1BS:- ft094402bm 4 30 St AORRRED SbONED)
CDC13) 8 B.1WA3(.d7 (7 5i), B07-17919R, (28) I HI~110p (m, S2dA(tt, J=8, 4Hz,
1H, 3.83:3 70(m, 2 3.29(ddd, J=14,8,4Hz, 2H), 2.03-1.91{m 2H),
1.66- 1. 8GEHESHATE 48(s, 9H). Exanple 44 :

5- Chl or o- N- [ ( 19)ex2-B(2y{ 44« [ Bciilloro-2-pyradyhydyixypiBéridine-

- pi per kdi s t hyl ) am no] - 2- oxo- 1- ( 2- pyr.i dyl net hyl ) et hyl ] - 1benzof ur an-
2-car oxg‘yrﬁl%)e h)é(elgitle conpound was obtained fromtert-butyl

4-[ (5chl or o- 2- Ereafilifye) estyound iWeer oditatoed bbsan deatabuty] (29)vdroxy- WO
02/ 0555411P%e%§%%g%&91§50x¥1ﬁte and S—f: loro- —_hé/_dzrgﬁﬁ}ual :ijne in the

{[(5-chloro uran- ) car bonyl | am no yl') propanoyl ] am no} a

cetic aciPhsh MmEesane Hufi@PastiAREkanpl e 1. EST-MS: 597. 1(MrH) 5 ~H NMR
(ngNHZ, ;ﬁDﬁeﬁ) (38&414%,2-&)'9012) (Sns.éd'@(ds, %=2ﬁ%,(gﬁ), éf%ld(%idz’—gjig)éwzgﬁ-})%l’_ 87
1368, Moy B 0005 o ob-s0205: B0, 35955008 A £ 1

J=9, 2Hz,3129(m, Z2H)272(CLK-1)8Hm, 2ZH),, 177721 q4dd, IEB, BHY] (,HPOH) .

5. 265. 16%3#@%_23 15-5.07(m 1H), 4.08(app d, 2H), 3.90-3.75(m 1H), 10
3.67-3.4 —3.40-3.28(m 2H), 2.06-1.90(m 2H), 1.87-1.71(m 2H).

Preparation 30 £8rémidsChiergphenyd)tiir-dzdfe-3ol @-Jddrut(Poghbpro—2-

2- am no- Ssyeidpil)oky3=1 b Az i@1ihlA } 20dxb aeALBMLH LY 200 nl) was
addeq dr ?}%Fv&?_s%)er Tl A %’e}(s.%’a}é %tk);%)t AhepLErbLe-d bg‘aaddi tion of
copp _F’(I IHY Ry SAge R s) yhevacry lamidees. After stirring at OC for 3 hours,

thg i Etlure mwmmgﬁuér.abmbﬁt?mmtb@ﬁ@dhb?m ht;wubyﬂrmchlwi,cdagiod
and et hy etate. The organi ¢ |layer .was washed wit t aturate
aqueous s?}'g‘f?ﬁﬂ ?y&’%bg%@a(gﬂ’gnén ?%8%&?%%% AWens, 2 igtj( ér anhydr ous
magnesi un 528 )at3e, (4f chieraheanylaghpaopeno vk ] aBeniot e 3- 4Bdp ywoidntr at ed i n
vacuo to gi bt Fotalese (33424 i | - NVB; 87(M-H) 25
1H N\R (f%%%%&%%%h@% > g,l Ei1[‘55‘ , tge 4%%%%%&0&. rjé%/?rxaatjﬂug’gr? \

t er t 2But BS TN 5Bt RYZ ME13- t hi azol - 2- yI ) oxy] - 1pi peri di necar boxyl at e The

L i per O o Rl B el (e IO RS, ooy 1
manner ag}iﬁg&repqar éﬁ} bnjfl';b.Cb @SI -JI%%‘.BIZZQg.Eg( I\il—éj \fd. NW—RE(% Hepc13) 8

6.74 (s, 1H)0(d,5.0=06H¢t t 1H)J=8,.HDd, 152, 8183z, 1H83. 664 A(d2Hy=81,3@HIdd, -
8 4%3@!‘&; Zenl( SeuBH7. 25-90 1% @2 (B 3% Hd(aq, 1082; 82,72y 2H) o |
' (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).
Example 22
5-Chloro-N-[ (1S)-2-[ (2-{4-[ (5-chloro-2-pyridyl)oxy]-1-
piperidinyl }-2~oxoethyl) amino]-2-oxo-1- (2-pyridylmethyl)ethyl]-1-
30 . benzofuran-2-carboxamide
The title compound was obtained from tert-butyl 4-[ (5-
chloro-2-pyridyl)oxy]l-l-piperidinecarboxylate and {[ (2S)-2-{[ (5~
chloro-1l-benzofuran-2-yl)carbonyl]amino}~3-(2-pyridyl) propanoyl] -
aminolacetic acid in the same manner as in Example 1.
35 ESI-MS: m/z 596 (M+1)
'H-NMR (300MHz, CDCls) & 8.75(d, J=8Hz, 1H), 8.62(d, J=5Hz, 1H),
8.17-8.09(m, 1H), 8.05(d, J=2Hz, 1H), 7.69-7.60(m, 2H), 7.52(dd,
J=2,8Hz, 1H), 7.49(d, J=8Hz, 1H), 7.41(d, J=8Hz, 1H), 7.39(dd,
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Exanpl e 45

(2E) - 3- (4-Chl orophenyl )-N-[(1S)-2-[(2-{4-[(5-nmet hyl -1, 3t hi azol - 2-yl ) oxy] - 1-
pi peri di niWb}o2@ssxpet hyl ) am no] - 2- oxo-1- (2 55 WO 02/ 05554 CTRA®P0d/3701/ 11067
pyri dyl nmet hyl )et hyl ] - 2 propenani de The title conmpound was obtained from

LR L Bl o R e R g o o
pyri dyI ) pr dﬁ’dmyll}{am ﬁo}éeét@%(mml(ﬂi i, n 4t.A6-4 afR (mANIer, a35.910|=r3E516mp1 elH),

ESI - 5§59652—@V“4'3') H‘%@’R é39§¥*?6 EDS%% b28083§58'§ Hﬁ’J %ﬂ,zﬁg'é%h 1%

04- 7. 97 (td

61 (d, Jzéin 1H),107.45(d J=8Hz, . 7 . 34 (d, J=8H, 2H),7
25 (dg J%arqalﬁhon 7518 (dd, J=8, SHz, 1H) , 6. 73 (app s, 1H , 6. 50 (d,
J=I 6Hz, 5. 06-4.98 (m 1 4.03 (app d, J=4Hz,

oH) , 3. 833. 4@%%‘1@4; ‘gge%Y(&dpl@eisdl%ﬁ‘—Earmylat§ 37-3.20 (m 2H) ,
‘2. 31 (d, J= |fﬂThé3ﬂhtle2coﬁﬁodndfﬁ%s(6btéthed ﬁﬁbﬂ@ﬁﬁﬁ@—@uﬂ 1. 4-hydroxy-

oot hyl ) BFRSTBL BE6R TS 15H GyPVBRRYT ) ctihy 1oL <52 BRORE. 2 L boxam de

The titlepmmmumdnwas obtained fromtert- butyI 4-7 (5 20.

nmet h a =2 < R ar diphecar yl n

([(29%: { (@p‘@h@é%&’i )e% ]ﬁap’lg yp)ggf rﬁaﬁ%}% g?é‘Byﬁ*Hw YorSpanoy!|

] ami no} acktdlc(macildl)irn 3t-He—3apd (il éis3i9n3E25|€rlp} e2H),, ESI2vE:. 6582, 2¢NkH)

25 lHNN&(@p@VI-@H)CDCIS) 88.'81-8.73(m 1H , 8 . 63 (dd, J=5, 2Hz,

1H) , 8.19- i(m iH), 7.66(td, J=8,2Hz, 1H), 7.66(d, J=2Hz, 1H), 7. 50

(d J= 9%&@_,2% 43 (s, 1T3) , 7 .39 (dd, J=9, 2Hz, 1H) , 7.28 (d, J=8Hz,
, 7 .21 (dd{2B)=8- EHZhléH)phenK/l AR-(g1sLHR- oxc7—2w3(9{2€6§io 3=04- 2Hz, lH) :

5 198@(07‘2}%%1“02‘%' 'H)lB?i‘é%bn%“( %Z’ﬁiam%’%’ e é{bpéfrﬂi‘é’if“ gﬂ}f %trné@é 27’(
, adylanidé=lHz, 3H) , 2 . 07-1. 78 (m 4H) . Preparatlon 32

tert Butyl 4- [(ﬁjecmbocrlg kgﬁggql@%h %b%%_lg_éx] }&hpg tdlbl[}l% ‘?’5@,35 To

a solution of tert oxy pi per | at e
(8.0 @) |¥rpbzdzﬁn1@l@@rcér{>%y Ye e écﬂdié%l d%nb —sﬂéﬁ-dﬁr@hb@chn% dé-(4.5

g). The r@f@pgr@quam\iabmegl-m % Cg}pﬁﬁwmgnﬁrw} aecholrszidhe regul ting
m Xt e was our ed 56 02/ /JP01/ 11067 into a m xture of ice
(80 an%‘?l act ed with ethyl acetate. The organic

| ayer vvasEmm&ntrr/at éd7|M+!/}acuo and the residue was dissol ved in ethyl

acet ate. asifige th_1N_sodj sol ution. The
organi c |E§Fﬂiﬂé§5§ﬂﬁém %180(}’5\%1 dr P%ﬁ over’ %%ﬂ?ogg gi um

sul f at e ahdZGithedtZal éHzi nlNlaco 60THe deibidue MHs pudbfldedBHi 12Ha gel
col um chy omatvoqarsa(&hyesﬁw uer@e(oﬁp glBybnaceif e 4 dolaheyapg?, tAngi ve the

titl e _conpo 5. cr sta

Sscompopnd, 5. é%eH % .0%6Y3" J7?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, A4H).
Example 24

5—Chloro—N—[(1S)—2-oxo—2—{[2—oxo—2—(4—phenoxy—1—
piperidinyl)ethyllamino}-1- (2-pyridylmethyl)ethyl]-1-benzofuran-—
30 2-carboxamide
The title compound was obtained from tert-butyl 4-phenoxy-
l-piperidinecarboxylate and {[(28)-2-{[(5-chloro-1l-benzofuran-2-
yl) carbonyllamino}~3-(2-pyridyl)propanoyl] amino}acetic acid in
the same manner as in Example 1.
35 ESIMS: m/z 561 (M+1)
'H-NMR (300MHz, CDCl;) & 8.84-8.69(m, 1H), 8.61l(d, J=5Hz, 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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ESI - M5: 319.2(M+tH) 10 1H NWR (300MHz, CDC13) 8 6.93 (s, 1H) , 5.11 (tt,
J=8, 4Hz, 1H) , 3.793. 63 (m 2H) , 3. 31 (ddd, J=14, 8, 4Hz, 2H) , 2 .
07-1. 94 weo2/p$3p41 1. 871.72 (m 2H) , 1.47 (s, 9H) . Exam@Taipa71(062E ) - 3-
(4Ch|oropheny|) -N [ (1S) -2- [ ( 2- {4-[(5ch|orol 315

t hi azol - 2-yl ) oxy] - eridinyl}-2-oxoet hyI) m naoj - 2- oxo- 1- (2pyri dyl met hyl)
ethyl]-2- Jpr%ﬁélﬁan%%lér 1@690( (1 F~CBpothly vixd Sobr APBd Fbm 4 i Lo gt YR

4- [ (5chl am-,1430bhi agd{m,2-24)),08y B0L3pL @i, dimecar, hoxy| 28 enarmi{ [ (2822
-{[(2E) - 3- chI? gphenyl) 2 propenoyl ] am no}-3-(2 20

pyri dyl)érc?éa{ {{ m no}acetic acid in the same manner as in~ Exanple 1.

ESI - M5: 58&phr@lts/&bh)1&1l—l—Nl\/R(300M—|z CDC13) 8 8 . 55 (dd, J=5, 2Hz, 1H) , 8

. 0"6x7 . 98 58, 2Hz, 1 ,
7062 (d, J= f%ﬁﬁ%{%ﬁfﬂ 35?2 7,2 46§?§m§ %{%hd% @pgggdi J=8Hz, 2E)|) ,
'(7d25J(?6mliw g§é .&I:lﬁB(g(ddé]ﬂSJ =8, §5H25n}4(:1 ,K/( : ié&:(s ﬁllH) 03 ?épgod
o a> s i t -butyl r i i e~ g
2545% 2|_2arboxylate (301( an —trlfluo?roethli(ol rl?49 g7%§n 4. Bxample
5- Chl or o- ﬁ};[pquamgh{uéﬁhi&e[(% ceh gozr @nltétﬁamﬁmlfu%aﬁl Xo3y]dr)piveer i di nyl }-2-
oxoet Byl)am noj -2 -o0xo0-1-(2-pyridyl nmethyl) Ré? enzofuran 2- car boxam de

The t0t | eiuHyoardedadi HE AP HEBRPPETAS TR at 8°C. The mixture
4-[ (5chl o fls,tSrﬁcbdaéﬂrc?ony'ﬁéi’f@éh‘atuﬂépﬁcﬁi di mmﬁrsbowhaae eord Ept28) 35

I
Syi!gilgg#g%%néy éugéa tgggth&kﬁﬁéqgﬂyc%ﬁﬁkﬁ%iaéeézln vacuo tgxglv? tqg

ESI - V5.  6O210E IIVB?BBiUQV OfV@@ZUJO'S&SZFQmPQﬁmCﬂPOIh@l@ﬁlidQI-?HOdUC(tSGGM-IZ CDC13)
88 81- , 5 . 21-8 .13 (m 1H) , 7
. td?plgﬂéf(l@sz%wcm&“a%ﬁg y Jisigtte gj‘ﬂ) , e d, J=9Hz, 1H)

7. 421 HHMR ?30%2(@@6339 82:\4;_90 §H§58 ,7 5217),(@ 29=8wi20 (mH)2H) ,7 1200¢dd,
J=8, Sz, 1.113) (m, 6H) 921 (65- ILJ-QO(,m,52%$ S1066(ap 2h). ., 5 4 . 06 (app d, J=4Hz,
2H) , 3 . 3 (m 4H , 3. 40- 327 (m 2H) , 2. 061. 78 (m 4H)
Preparatlw t - But yl :

(3R) - 3-[ (5- chl o) 23py|4rdklllg>ncx1yl}emmr—ﬁ\bl (85 reZ-avsox3H (diZeok@—Ihéfl-ti tle

conpound b
(3R) - 3hydw§2y%1ttg)§?$g?%l nec box%tlﬁlegl%}ldy% qga:he{l taﬁmor opyrl élzne in the sarre
mann@0 aseyr dvdasihxi | obhyl | ey lamideoo. 1( M-H)

The title compound was obtained from tert-butyl 4-(2,2,2-

trifluoroethoxy)-1l-piperidinecarboxylate and {[{28)-2-{[ (2E)-3-"-
(4-chlorophenyl) -2-piropenoyl]lamino}-3- (2-pyridyl) 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),
7.62(dd, J=2,16Hz, 1iH), 7.60(d, J=16Hz, 1H), 7.45(d, J=8Hz, 2H),
7.34(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).
Example 26 '

5-Chloro-N-{[ (18)-2-oxo~2- ({2—-ox0-2-[4-(2,2,2-trifluoro~

ethoxy) -1-piperidinyl]ethyl}amino)-1- (2-pyridylmethyl)ethyl]-1-
benzofuran—-2-carboxamide

35 The title compound was obtained from tert-butyl 4-(2,2,2-
trifluoroethoxy)-l-piperidinecarboxylate and {[(28)-2-{[ (5-
chloro-l-benzofuran-2-yl)carbonyl]amino}-3- (2-pyridyl)propanoyl]-

amino}acetic acid in the same manner as in Example 1.
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1H NL~ (300MHz, CDC13) 8 8.08 (s, 1H) , 7 .53 (d, J=9Hz, 1H) , 6. 69 (d, 15
J=9Hz, 1H) , 5. 49 (br s, 1H) , 3. 71-3 . 40 (m 4H) , 2 .14 (br s, 2H) ,

1. 47 (s,weldpyosssBxanpl e 49 PCT/JP01/11067

(2E) - 3-(4- ChI orophenyl) N[(1S)-2-[(2-{(3R)-3-[(5-chloro-2

pyridyl)ox pyrrolidi nyI } - 2- oxoet hyl ) am no] - 2- oxo- 1- (220

pyri dyl net tﬁv ]5§7£Na1ﬁenam de . . The title conpound was obtained from
EFEE S;Jutz ? ~{BR) 130002, cfdn@ngr?awraedﬁl )5%{] ﬂﬁpyrer ghi(di ngsaurhoxt)at e and

h
(2pyri dyl%‘bré f)BE&éma ?Jac(’rog 95% Fﬁ ?p@]‘ﬁ% ﬁa%ﬁéfaﬁé)ﬁ i 28 Exanpl e
1. ESI- Ve/=668. 1EWHY. 1914me1 =30 Bk, 1EDC1’8)303—78 158m8. zsxmsmg-s 05 (m,
8. 08-&. 0 3 6-7 .
50 (m 5 3@‘ Aoy g ?%Zm’ %ﬁz’( 9%H)3 9471“34‘%% J6§ 3(%@ 3H]) @7 22
(m 1H) 371’2(111,72H14 Q.n?o'ill-l)58 <1r3046)69 6.61(m 1H), 6.49(d, J= I6Hz 1H),

‘5. 58- 4 prai'i@bloi Q§4 97 (m 1H , .3. 99 (d, J=4Hz, 1H) , 3. 91 (d,
J=4Hz, 1 (m, 4H), 346337( 1H), 330321(m 1H),
2 34-2 06(m 2|_1§ert513é1,’;§|1645{)sopropoxy—1—p1per1d1necarboxylat

5- Chl Or 3 N- [ ( 1?])1@(-:2 t[lgt%e{ E&E@o@ncﬂ (v@rsﬁ @kﬁb@ngdpffdéﬂl}’déﬂx%lhtir?ﬁ4 h%dli)oxy— f
rr | | oe a | e €enzor ur an
ARSI A A A BHRTRARS S bey b e 28

(3R) 3 [(ﬁmkﬁmymr&tpy)m dyl ) oxy] - 1 pyrrolidinecarboxylate and {[(2S)-2-{[(5

chI or o- 1 ?%@%?3?38@% @?&%ﬁoﬁﬁ ]Bz;m ngf’ (55}’ (M c?);] fpﬁééghow&”rm no} acet i

c acid i mt4e(man) maﬁné@ 24T i, EXENp NVR
(300MHz, CDEE), &-H:85- 8apI(m 1H) 8 69 8 65(m 1H), 8. 215 8.14(m 1H),

8. 08-8 04 1H), 7.68-7.60(m 2H), 7.57-7.45(m 2H), 7.43-7.35(m 2H),

7. 30-1 6].%_’&?-‘_“%_,_6 69-6.62(m 1H), 5.58-5.49(m 1H), 5.15-5.06(m 1H),

g 02(d, tJ =4Hz, [H)-B, @4CHLod58Eny IHHN- (3184~ 3+ 2BE-M4-8idoprapdhy2107(m 2H).
repar ation

tent - But yP+ 1?%%‘)&%5’[1 52 RF T R I PRIM Yo Ry P = 1piA TRV BE P ELAT A “The

title conpoupbhmiake obt ai ned fromtart-butyl

(3S) - 3hydroxy- 1 r id t riOs ipaol in the sane
manner_ as in Prqéllg%r%%lonlc%ﬁ%ggéé%€ Cﬁa@éﬁq}eﬁ %E&Q 1itl—_l'-q%{\llr rZIOOM-IZ CDC13)

8 8. 4B Jssonwpoxyrl-eaperhdna@%oxm)ate enda (@) 3= érﬁ#Em (45. 48 (br

gl %H) - Sh16BopherfA ) cM-phdPenoydl ekl nldYF3S ZZﬂTD'rldy]l p‘i@pﬁaﬁoy@]‘ﬁm1ncﬁx-arm| e

( 2E) - 3- (42ERFHT GisHishy ) the [ 335 -SANCE. PE3ST- BXRMBL % Hivor o- 2pyri dyl ) oxy] - 1- py
rrolidi nyE$I-z~¢$)xm9tm;5I1)3amh)o] 2- 0x0- 1- (2pyri dyl met hyl ) et hyl ] - 2-. pr openam de
The title - huty _
(39 -3 egiﬁﬁ@ﬂ@ ST E SOl bo frtac g iy 3
{[(2&‘%53 ?466117055) n?H 27p4 bnoyiSEami BE) » 37 (Hpiehi dyiSfiEr opRhoyT | i no} ac
etic acidyip7the BaNE ¢TABNGY, ag=3 N dAEMS,15,05-4.97 (m, 1H), 4.04-

. 3.96(m, 2H), 3.90-3.31(m, 6H), 3.29-3.10(m, 2H), 1.82-1.45(m,4H),
1.14(d, J=7Hz, 6H).
Example 28 o
30 5—Chloro-N—[(lS)—2—{[2—(4—isoproboxy—1—piperidinyl)—2—
oxoethyl]amino}~2-oxo-1- (2-pyridylmethyl)ethyl] -1-benzofuran-2-
carboxamide
The title compound was obtained from tert-butyl 4-
isopropoxy-l-piperidinecarboxylate and {[(2S)-2-{[(5-chloro-1-
35 benzofuran-2-yl)carbonyl]amino}-3-(2-pyridyl)propanoyl]amino}-
acetic acid in the same manner as in Example 1.
ESI-MS: m/z 527 (M+1)
'H-NMR (300MHz, CDCls) & 8.83-8.68(m, 1H), 8.61(d, J=5Hz, 1H),
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ESI-MS: 568.2 (MrH) 1H NVR (300MHz, CDC13) 8 8.60-8.51(m 1H), 8.11-7.95(m
2H), 7.9330 7 . 84 (m 1H) , 7 . 68-7 . 40 (m 5H) , 7 . 39-7 .12 (m 4H) ,
6. 70-6. WOORMSSIH) | 6.55-6.43(m 1H), 5.59-5.47(m 1H), FCTOPYYIBET m 1H),
4.04-3.88(m 1H), 3.86-3.18(m 6H), 2.38-2.02(m 2H). Exanple 52

s o AT Pl S el 250 A O 8 ) e urar
- 2- car boxargsden, Ther) t,i tl. eoeonpyumd 28S chtai-pedsfmpmuar t4 tmst-w 00 (m, 2H)
(39)-3 [(Foll of 9u25py iyl Loyl Tyt r o) di gegarhoxy| at & gnd {629) 4%[(5

chI or o- 1 denzdf.0ddd, 2d5THzard@nyl ] am no} - 3- (2pyri dyl ) propanoyl ] am no}acetic
‘acid ign t .ppnBer as in Exanple 1. ESI-Ms: 582.2(MtH) 5 1H NWR
(300MHz, -8.71(m 1H), 8.64-8.59(m 1H), 8.218 .12 (m 1H) , 8
. 08-8 . 04 (mtem)-Buth 4eButoxy-gopiperidinecarbossiate 45 (m 2H) , 7
41 (s, 1H 7 T&B t(lq:(ie éoﬁ o@ﬂfg wa%"'))btaZned?’@rgm @&L(Jfﬂut%@ Ll-rh)(7dr0)§})Z 7 .16
(m 1H ,. 6. -5.49 (m 1H 155
4.02(d, Jl.zm.-per]w__q}negagg@ﬁyl@tq@d iH}O @b%f@rse A% r\;]he5|s.@me3nagg{% as1@ng= 15,
6Hz, 1H) pPrepara¥for 7.07 (m 2H) . Preparation 35 tert-Butyl
(3R)- -[ (46- chl or o- 2- pyr azi nyl ‘?X%] Eyl’l’0|ldl necarbox%l ate . The t|tIe
compdiind WaiMBpt 37 f r'Shleerd ey e 32H 3 36(m, 3H), 3.12
hydr oxy- 13 p3 ol 2&f) meéaBﬁ)ﬂkyT@dne aHd 216461(s:hl‘m)0p3lr &o-he30 (m,t h&‘ﬂ)sarre
manner a PR at 1H— NIVR( 300MHz,: CDC13) 8 8 .17 ( s, 1H) , 7
.12 (s sol%b J%Bgfn 551 : 3.73- 3. 43(m 4H), 2.26- 12(m 2H) ,
1.48(s, $¥ample(28ple 53 20

(26)-3' (4 Cn O(mh@wﬂ()lsl)\" b 18- 2r-Ruk( 3R o 8okl Gror o- Bpusemi ) 0xy] -1
DI | eyl Lam e 2 b ekt i Y-y cheryig % brcpenan

chl or o- 2- gy dElznive) oxy] 1- pyrrol i di necar boxyl ate and {[(28) 2 25

2E) - 3- (4-chl d

Lo e inot b BB S o g Bk P bk g RN R
(300MHz, mﬁt)dl&eSarbESyBate%ot m[(zso 9—8[(%—@ (49Ch1oropig)yl) -2-. 9130
7.84 2H)..

7. 295r7n. 2 gpe7n|%'§7h§mgg(agl 1 Fﬂ pgrl—li)ﬁ%gp é?%ﬁg-\ﬁ f%aﬁzno é@% 2 gen %?e

1H) 205, %ﬁ?ﬂqman@?ﬁr(ﬁﬁ ipExample @2 (d, J=4Hz, 1H) , 3 94 (d, J=4Hz, ,
3. 88-3.585(-ms Ak z 5374M+8) 36 (m 1H) , 3 31 3.21- (m 1H) , 2.39-2. 12(m

gsH)cm g?o%a leé?ﬁ%%*mlﬁ%ﬁl} 5l 557a,) o2Bia) Ll 8{0(1 Noim du,

1- pyrrol i di 68/(dd,2-JsRoe6Hy | ) #ii N0].-6D-(dx 041 62z pykH )y I Tmdthig) )@%RH&L,] 2bhenzof u
ran-2-carpoxiy d@=guz, 2H), 7.32-7.14(m, 2H), 6.49(dd, J=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), 0.91(t, J=7Hz, 3H).
Example 30

N-[(18)-2-{[2~(4~-Butoxy-1-piperidinyl)-2-oxocethyl]amino}-2-
oxo-1~ (2-pyridylimethyl)ethyl]-5-chloro-l-benzofuran-2-carboxamide

30 The title compound was obtained from tert-butyl 4-butoxy-1-
piperidinecarboxylate and {[ (2S)-2-{[ (5~chloro-1l-benzofuran-2-
yl)carbonyl]amino}-3- (2-pyridyl)propanoyl]aminolacetic acid in
the same manner as in Example 1.

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

35 'H-NMR (300MHz, CDCls) & 8.87-8.55(m, 2H), 8.17-8.04(m, 1H), 7.71-
7.59(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=THz, 3H).
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60 WO 02/ 055541 PCT/JPOL/ 11067 The title conmpound was obtained from
tert-butyl (3R)-3-[(6chl oro-2-pyrazinyl)oxy]-1-pyrrolidinecarboxyl ate and
{[(2s) - 2WOQB2/05¥56k 0- 1- benzof ur an- 2-yl ) car bonyl ] am no} - 3- ( A&IIPAY kNPT opanoyl
]am no}acetic acid in the same manner as in 5 Exanple 1. ESI-Ms: 583. 1( M+H)
~H NVR (300VHz, CDC% S 8.68-8. 60 (m 2H , 8.36-8.28 (m 1H) , 8.218.10
(m 2H Prepargion Z%q (m 1H , 7. 65-7 . 63 (m 1H) , 7 . 50-7. 45 (m
T2, 2 o sSSP S e by B LY 094, 02(m 10
: m , 3.51-3. m , 2. : m :
Pr epar atl%]rp%ré%llnbﬁg%a? Yfaac
(3R) - 3-[ (5- net MHe t;ﬁlehcampdmrz:i yasoopkaipyd riodanditeetablayy| atleydrdiythe

Eli%f?l) e?ﬁ;?%&%f%éflgg%%d&ﬁglc%t%boxy gitf ebg%%{lfrﬁpgraz R H%y?hel ™% hi azol e

in the samnnmnrer iasPrepdradp@matdi.on. 7. ESI - MS: 285. 1( MtH) 1H NVR ( 300MHz,
"CDC13) 8;46517_5,553 31@2 w+#p-5.40(m 1H), 3.7720 3. 38 (m 4H) , 2. 31 (s,
3H) , 2.40-2. & 1.47 (s, 9H) . Exanple 55 ( 2E) -3-
4- Chl or op’}HeWR )(30(Nﬂi2[, (CDP$3) 3 &.13(s,21H], (8 e;lp@(s,3lH6,(5.21(septet,
5- _rn;t hyl 1J34H;ﬂlt ﬁml 2: 943 9xud mﬂ,drmr)r0$L3@ ('tl/c%c} Z=0x96} hglz) amiz)nb%z 2)5@>O<|of 1(2-p
ri nme n e onpound was obt ai ned from
%/ert}{lkj)uty{I %%é} élﬁ% ]ng ﬁyf I%‘Z'ISZOEI %ékﬁ }'ﬁ i 1- pyrrolidi necar boxyl at e
and Example 31
2S) 2- 2E I 2 I I
o) acok o he P e RRRES R PARRTRSLA A AP b L gPanon
1H NVR ( 3eaEinydbexs) - b‘Bl%CJSilM}cﬁrO&%thYE amgeot-296X¢mi- (@4 , 7
. 937. 80 =8Hz, 2 7.34(d, J= BFE 2
L 28]§ (gbyﬂiaylmétﬁiiyeéﬁgi@ éuﬁno Enﬂﬁﬁgi F%? Fbg(d Jg st H)
5.53 43(m 1 e@%eﬂ@#wﬂ%ﬂ% Prlegich §e@oiE m ert-kutyl74- 4l ﬁg(m 6H) ,
(2. 23 2t g%BiTlOJE'-I)Z— plxapphel héxpr-GhipdperiNdifedark®xyla?e Bnf 2f (45)(-BR) -3- [
- me - _ :
3-t hi azoI/t kgﬁEj)5><3ﬂ(-4i91;?5%7??%?1?%WI'—'}2-_§-]:85?8%?¥|]y]l PR 3%6x0-1-(2 617 WO
02/ 05554 1p PCIIPELLDA06Y] pymimtyl aretthiy] peidiyil] -thebeamef mrane2-garioxam de
The titIeE}gé}WQq was obtained fromtert-butyl (3R -3-[(5

20 ESI-MS: 583.2 (M+H)

'H-NMR (300MHz, CDCls) 8 8.56(dd, J=5,2Hz, 1H), 8.16(s, 1H),

8.11(d, J=1.5Hz, 1H), 8.02(s, 1H), 7.96-7.89(m, 1H), 7.64(td,
J=8,2Hz, 1H), 7.61(d, J=le6Hz, 1H), 7.46(d, J=9Hz, 2H), 7.35(d,
J=9Hz, 2H), 7.26(d, J=8Hz, 1H), 7.19(dd, J=8,5H=z, 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),
2.06-1.92(m, 2H), 1.88-1.73(m, 2H).

Example 32
5-Chloro-N-[ (18)-2—~[ (2-{4-] (6—chloro—2—pyrazinyl) oxy]-1~-

30 piperidinyl}-2-oxoethyl)amino]-2-oxo—-1-(2-pyridylmethyl)ethyl]-1-

benzofuran-2-carboxamide

The title compound was obtained from tert-butyl 4-[ (6-
chloro-2-pyrazinyl)oxy]-1l-piperidinecarboxylate and {[(2S)-2-
{[ (5-chloro—-1l-benzofuran-2-yl)carbonyl]amino}-3—(2-

35 pyridyl)propanoyllaminolacetic acid in the same manner as in
Example 1.

ESI-MS: 597.2 (M+H)

‘H-NMR (300MHz, CDCls) 8§ 8.81-8.75(m, 1H), 8.62(dd, J=5,2Hz, 1H),
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met hyl - 1, 3-t hi azol - 2-yl ) oxy] - 1- pyrrol i di necar boxyl ate and

{[(2S)2-{[ (5-chl oro- 1-benzof uran-2-yl)carbonyl ] am no}-3-(25

pyridyl ) pVOP2MTFHY ami no}acetic acid in the sanme manner as AGT/ARRHMYIPE 1.
ESI - MS: 568. 1(M+H) 1H NMR (300MHz, CDC13) 8 8.77-8. 67 (m 1H) , 8. 64-8.

S0ty 18208880 T ot hare) aeg e P 85T o, Ty, 000 e

2Hz,3 1H) 7. 48 (d, 30=gHz,241}(m (71|41)3 (s, T1RBF nﬂsa(mg,ww BI7,6-161) 71(7g281ﬂl)
5.53-5.4 1 5.15; g 1 4. .05- ,
3.79-3. 2?%@{263[?) 2. i%&@%(’m%gﬁzﬁjé%a’r 25[ %%n@S%%F%’S T[%{e) 5381%;7$%7w

3-{[ 6- (t riithl,udr.6iéeby| J - 4I=¢19it2|,rml'ih nyB]9ky3 -Tdzret iLH) ne%eﬁb@(ﬂ%(m PHe title

‘conpognd Jngs, qbtgtiu edZIfI)r om tg r_t_L bgt(ﬁ{l )h_ydroxyl azet i di necar boxyl ate and
6- (trlfluoromsthylﬁel 47pyrim |no in the sane manner as in Preparation 13.

20 ESI - vBrepzgatigpty3 1H NVR (300MHz, CDC13) b 8.87 (s, 1H) , 7 .14 (s, 1H
',4H§ 4‘21H§tt J= 7te(r‘k|=|éut h")4~[616 c%ﬁo&@da-éyﬂnﬁdaﬂf@l 2Ry)1-14 . 01 (dd, J=10,
(2E) - 3- (@@ﬂr&ﬂéﬁﬁéﬁij? xﬁf‘{l-a[t(elS) 2 oxo 2 {[2-0x0-2-(3-{[6(trifluoronethyl)-4
-pyrim le Ryl ] O){?t}e— Liazet tdhmdr)cetgdm)sl bbga?ﬂéd 1f zorp Weirdy boey byd Jregdndxhy—2- pr op
enanide The .tit n s obta Lom tert

3- {Fgﬁtrljflp&gr E?QQPW%%% 8| F]ox%dﬁiorogyl ?%Ee%lljé? blor§<thaet &%8hd 30

{[ (29) - 21{qr{rziE) 23- (m Ehépﬂm:m@nyﬁ) 2- properioyl]anm no}-3-(2

pyri dyI )%pg%oyl_%]lgnar}%@cetl c acid in the same manner as in Exanple 1.

ESI - V5 (300MHz, CDC13) 8 8.88 (s, 1H) , 8 . 55 (dd, J=5,
2Hz, 1H) ‘H-¥HR8 (3080MHbr GPCLs) ¥H)7.38%d, 0%z, 184 ,( 6. 94K, J=f9Hz,64LH(>t,d J=8,
2Hz, 1H) 5,44 (s e(:(;j J=4Hz) GLIPE,, 19.H)37r3773 (K5 of,d 21 7 Bklzze&&ad,, 7 .35 (d,

J=8 2 =8 7. 15

¥ 2o el St S Yl 2, (Sl et o ﬁ&icm
oH), 4. 2@@:@1&\@302/ 055541 PCT/JP01/11067 4. 06 (m 2H) , 3. 89 (app d
J=4Hz, 2 1. 5
Exarrpl e EDB 5- Ch ZOEI:’O3N§(([J( Egoﬁgphe #’j)éisgz hééjd{é g_(% 2cn?b¥o- 3
(trifl uorryeitdadinyd, pyﬂnlmmﬁlr]lmm/li AZ@ECP&ﬁIWW peingl Tanex}l-1(@2- pyri dyl m

et hyl) et Iwglcﬂyl%r%?wég@yﬁﬁza.@t}%@%ﬂgdghe title conpound was obt ai ned

from_tert-but

T BDEor ot LyT3e didae: GPEPRY % OPLAIBER dFFRL SBSXTPEYE i
{[(25) 2- éﬂl(&ccﬁ-m-@fy@“laabmﬂ))fdﬁyﬂn'lgpib)aﬁﬁﬁmbﬁﬂlﬁmym@ie3a1(la10 -2-

YT a1 propanow ] @9k 358141350k B LS,y PP AT 25 11 S o 1

pyridyl) propanoyl]amlno}acetlc acid in the same manner as in
Example 1.
25 ESI-MS: 583.2 (M+H)
'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(d,
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), 5.00-4.90(m, 1H), 4.04-3.97(m, 2H),
30 3.95-3.84(m, 1H), 3.73-3.62(m, 1H), 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-chloro-3-pyridazinyl) oxy]-1-
piperidinyl}-2-oxoethyl) amino]-2-oxo-1- (2-pyridylmethyl) ethyl]-1-
35 benzofuran-2-carboxamide
The title compound was obtained from tert-butyl 4-[ (6~
chloro-3-pyridazinyl)oxy]-1-piperidinecarboxylate and {[ (23)-2-
{ [ (5-chloro-1-benzofuran-2-yl)carbonyl]amino}-3- (2~
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1H NWR (300MHz, CDC13) 8 8.88 (s, 1H) , 8 .74-8. 67 (m 1H , B .61 (dd,
J=5, 2Hz, 1H) , 8 .26 (br s, 1H) , 7 . 65 (td, J=8, 2Hz, 1H) , 7 . 65 (d,
15 J=2Hz WOMB/0555 . 49 (d, J=9Hz, 1H) , 7 . 41 (s, 1H) , PCT/JBU{W6r J=9,
2Hz, 1H) , 7 . 28 (d, J=BHz, 1H) , 7.21 (dd, J8,5Hz 1H , 7 ..15 (s,
"1H) , 5. 58 5, 14-5, .-:55m1H),
4 . 52- 4PY2I3dt/HPﬁmanwli@"&n@ééﬁ?tmaﬂgi a9( QBE oG HARACIOAS 18 47(dd,
J=15, 4Hz Exdhple B.. 33 (dd, J=15, 7Hz, 1H) . ' 20 Preparation 38

3,5-Dich ro-2- 4 pi per.j.di nyl oxy) pyri di ne di hydrochloride To a sol ution of
tert-but Lﬁﬂ%:[zlﬁﬁyd %Z<yé %ﬂberi di necar boxylate (0.5 g),

3, 5-di CQPHJ:NMB? @ooMerne cH1 4l Eiggdame%no (@chlellﬂ phespmsl%cl(@n,%%{g), i7n69-

t et raRydr show y i et OX e at
8C, gd tﬁg%r‘rﬁkturg V\ng\ést? rz}&e %ﬁ 6021 % 72%@ Lfrex_#3 )? % ol ’95@?%9]}}1
reacti on Tni2Rtir &8 {Was b&bhce@nt?h‘@&ll(mr vabdlo 505@)15/643Lr1m dﬁlbde5pl6d5|c(¥7 Mo a

sol uti omygh Uheyerydes produgt, unoses hngl, 601 b vessodded 4 5sa-

hydr ogen~ chI oride in e acetate, re was
stirred at2PdBm fl%)rr'pega]t%?eopdi“f 12EII1)o'url a?r?d‘lcgr%@nt f8ted in vacuo. The

resi dual rgebkéavasnwashed wth ethyl acetate to give the title conpound

iy %5 5 sy Tiers sl B RS thoRE DB IS T REVAR 35 Exampl o 5o

(2_E)_ 3- ( 4iPeiratidpbeaybg=NqtEelS) - 2- [ (2- {4-[ (3, 5-di chl oro- 2pyri dyl ) oxy] - 1-pi p
eri dinyl - 2- oxaglhyL )3 BOls2u0 Ol (RPYLALY! MRLMWILLBYE )1 2 RLARGAGM de 63
{ [ (2S) - 2-YpirEyrigdigacatibvantptien phy - 2ptlohanod-FethasyrBridagipe dpl Fheopanoy!
] am no} acgeCmaeher (9s 1th BDrepdratdbght or 0- 2- (4- pi peri di nyl oxy) pyrl di ne
di hydr.ochl or| de éo 16@%‘{ hl hydroxybenzotrl azole (0.084 g) and 1-(3 5

di me ﬁyl &t n ro W) yl car bodi i m de hydrochloride (0.11 g) in

(NOerc;ll meglhymfmr peaonMe: (20219 )5 \@asaaéd@@l Iﬂrcmw s? DaNNee] | semraeny ! tqhblyl gn} ne
e S 0 e ur.e and.stirred for

6 hours. Péaggrbng}‘r@(t ur SVY?’ Spd{% (r%{ng gpf a{% @%tn%%ktract ed

with et h)ﬁl l@cét at ¢ém, Th) 10 (ﬂlqanﬁﬁ lhayéli Mas dvashe@HW t h sat urat ed aqueous

sodi um h)ﬁlqgi%gggcggbonate solution and brine, dried over anhydrous sodi um

sul fate trated in vacuo. The residue was purified by silica gel

col u#d chromat o‘gerépﬁy foChigeonhieavd) tNe [ ¢bFpodmid( 4231 [§-pethdesy-34 NVR

300MHz, &8 - e AR ) : -3

(7 45(d, J=8Hz a%)n Z %ﬁ'ffl erlmn%ﬁﬂj 30- 7. 15(%%?1%3{1)%(&6}5 Mg]f (5?1 J=2,

ISHz 1H)Pyrl§‘Yl§§ By b%‘?é fﬁ)propen i¢%-4 . 98 (m 1H) , . 4.13-3.95(m
3. 85- 3. 20(The 6H)]1e2cOBpdund Has) obt@am&sl fm teﬂtz—bﬁﬂ:@l(MEL% 20 Exanpl e’

S?pgrlcg: n qé;gf[y(-%séy}% %1 ‘%'I{lf"lo][og{ Jg}(o-%;l%l(z){ yr| %g%g?x%%yl] %nzofuran-

- cardBox 4 -3-(4-c lorophenyl) °—propenoyl]am1no}~ -(2-

pyridyl)propanoyl]aminotacetic acid in the same manner as in

Example 1.
ESI-MS: 579.1 (M+H)

'H-NMR (300MHz, CDCls) & 8.56(dd, J=5,2Hz, 1H), 8.06-7.84 (m, 2H),

30 7.64(td, J=8,2Hz, 1H), 7.61(d, J=16Hz, 1H), 7.46(d, J=8Hz, 2H),
7.35(d, J=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, 2H), 1.87-1.72(m,

36 2H).

Example 36
5-Chloro-N-[ (1S)-2-[ (2~{4-( (6-methoxy-3-pyridazinyl)oxy]l-1-
piperidinyl}~2-oxoethyl) amino]-2-oxo-1~ (2-pyridylmethyl) ethyl]-1-
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- The title conpound was obtained from 3,5-dichloro-2-(4 25

pi peri di nyl oxy) pyri di ne di hydrochl ori de and

{[(2S) - 2-WPOFEor 01- benzof uran- 2-yl ) car bonyl ] am no} - 3- ( 2GayPhdyiey br opanoy
| ] am no}acetic acid in the sane manner as in Exanple 59. ESI-MS. mz

630( M+1) 30 CDC13) 8 8.85-8.70 (m 1H) , 8. 67-8.59 (m 1H) ,
8. 2230 8.4 Z(Oan\‘QJrf([‘ g“ca}’fbo’@aém( J=2Hz, 1H) , 7 . 70-7 . 60 (m 3H , 7 .
49 (d, J=8Hz, IMe t1t42(eomﬁb&md?mﬁﬁ@ﬁdalﬂeﬁ Pt tHdt-batg2- 4- L64-m 2H),

S o o et SR et plod i PooRiac B 2227

4-{[3-(trif {deebh%bemzqaﬁ/mnaiyﬂ}—(yﬂ.y}:aﬂbm}p]erandmoe}eéHb@xyl ate The title

8%??’??%@%&%@53 Ry tee £ GBS BaBE, bR o1 1067 Tn-

the sane Paee ds in Preparation 13. 1H NVR (300MHz, CDC13) 8 8.33-8.24(m
“1H), 7. 9%51.&@5( m59§,H)(MQ{)99 I 6.90(m 1|—|) 5 48-5.33(m 1H), 3.63-3.44(m
4H), 1.99-1.77(m 4 le 61

(2E) - 3- (4HcﬁIMBré %‘E%Ar) qilo[l(ans'i 82|%>r§ il{rp Jo- 2.04-(FP3( 07 f 2Hmor &t hyl ) - 2

-_pérl d¥| ] ®x33~8L-10i( merzg) nw)@%md]aﬁengmz,l J(Pmygi .Gyl (apt I{Ja[fizl)x-,e,t hpet)],- 2- propena

m ae e un

(trlf uor?)n&e%ﬁ ;}rrgﬁ Byt d’yl {éﬂ} ?n%?e{f%jc ;ﬁl‘éﬁ?‘ér ef,%)n’d 7.271

([(2S)-2- {TQPEZE) -1314(47c2|00a1®,ph?é=rw|5)&z2 1H , 6.97-6.87(m, 2H), 5.42-5.32(m,

- propeno m - - ri an.n C C n e

et oAk ? bR N)spi%“*?@%a%*mﬁ)ﬁi% T e P o BB b

8 59 8. 53¢ 90 (1) /3(§~é72§(5r? (mH)1H)g. 0653-832bfm, 3HY) , Z.1566-.P0.(m552K
7. fl58*(.cL7@=(§H22H?H) , 7 . 35 (d, J=BHz, 2H) , 7 .29-7 .14 (m 2H |,
01%6 93 (m, .1H) . 50 (dd, J=15, 3Hz, 1H) , 5.55:5.45(m 1H),

¢ o6 ﬁ&&ﬁﬁﬁm—iﬁsgom 3H), 3.60-3.35(m 4H), 3.30-3.20(m 1H),

2.00-1. 79(m A4Hert2®uEyamt-¢ (62chloro-2-pyridyl)oxy]-1-

5- Cnl oro- #ﬁ%ﬁ%n%f%&% %@? 0X0-2- (4-{[3(trifluoromethyl)-2-pyridyl]oxy}- 1

- pi peridi 2pyri dyl met hyl ) et hyI ] - 1- benzof ur an-: 2- car boxam
de The title cofpodidlrasovboantedas ooat sed - Doty [tet-t(-82§1 4-hydroxy-

(tr|f|u0r£H§a lhlﬁe@be&Q&ﬂé%@”aﬁh'E'Qe&i i Ao ha -g-agg%rlﬁTﬁ )propanoy

{[(2 2 - chl or 0- 1- benzof uran- 2-yl) onyl'T'am no

| ] ani 1?96 ST dMj R ePRr AR Hanner as in Exanple 1. ESI-M5: m z 630
(M1 ) 303314-»&\{!?3@30@&&!21{) CDC13) S 8.85-8. 67 (m ~.H , 8. 62 (d, J=5Hz,
1H)

'H-NMR (300MHz, CDCls) & 8.02(dd, J=5,2Hz, 1H), 7.63(dd, J=8,2Hz,
1H), o0.83(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

(2E) -3- (4-Chlorophenyl) -N-[ (1S) ~2-[(2-{4~[ (3-chloro-2-

pyridyl)oxy]l-1-piperidinyl}-2-oxoethyl)amino]-2-oxo-1- (2~
pyridylmethyl)ethyl]-2-propenamide

30 The title compound was obtained from tert-butyl 4-[(3-
chloro-2-pyridyl)oxy]-l-piperidinecarboxylate and {[(2S)-2-
{ [ (2E) ~3- (4-chlorophenyl) -2-propenoyl] amino}-3- (2~
pyridyl)propanoyl]aminolacetic acid in the same manner as in
Example 1.

35 ESI-MS: 582.2(M+H)
'H-NMR (300MHz, CDCls) & 8.56(dd, J=5,2Hz, 1H), 8.06-7.86 (m, 3H),
7.68-7.57(m, 3H), 7.46(d, J=8Hz, 2H), 7.35(d, J=8Hz, 2H), 7.29-
7.23(m, 1H), 7.18(dd, J=8,5Hz, 1H), 6.85(dd, UJ=8,5Hz, 1H), 6.50(d,
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8. 28 (d, J=5Hz, 1H) , 8.20-8.07 (m 1H) , 7.85 (d, J=8Hz, 1H) , 7 .
697.59(m 2H), 7.49(d, J=8Hz, 1H), 7.42(s, 1H), 7.38(dd, J=8,2Hz, 1H) , 7 .
30-7 . 15wen2/@34p41, 7 . 00-6. 92 (m 1H) , 5 . 50 (br s, 1HCTJPH/O8&. 05( M
I'H), 4.16-3.89(m 3H), 3.61-3.27(m 5H), 2.00-1.79(m- 4H). 35 Preparation
40 4-(4-H uorophenoxy pi peridine To a solution of tert-butyl

4- hydroxyj-“ﬂpﬁH&erl & ne a‘f*go'é(ﬂ‘la(tnb (12H 3’)08214f?%6?'0p1r{@no|4 (1]f1 fg)%élﬁd 88 w0
02/ 0555413 RGH31BAIN 11897, t3.igvhengbphospiy he (3-2.6D (mp 41ty ahydr of uran was

sl ow y aﬁed gi e%gyl azodi carboxyl ate (2.5 g) at 8C, and the m xture was
stirred a2 nperature for 4 hours. The reaction m xture was

concentrat ed i rb\Ghdogotl- HiAR) thd (@ide [pBodulbiro-2-Pyradgdh akybri-of the

Tydrogen o AaTHh LR AV aRaTbl AT e r dv b tPd SRST o
at room tkmw@rfaztrane-?f@a(rmxmuﬂe The reaction mixture was poured into
‘saturated aqueoys, %Q‘EELH”&M&Q?W RERAL Be§OF i F2 20 e¥hraci edl 10 with

et hyl acetate. The organic Tayer was dried over _anhydrous® magnesi um sul fate
and conceftodosd —PHr c?XtYd ‘él‘@épﬁﬁéd%’il?q:%r%é‘@ﬁda{@ bB{%y).-drpre 63

(1 2E) - 3- (ébl@lﬂr@r—(lpb@ﬁy?ﬁuﬁ\&r{@@ﬂ') %aérbanizg}éﬂrﬁd}u@é—qlahetngxy) 1i5h 2.

-pip r| i nyl]-2-oxoe m n QXO0- [ ne e r openam
e’ T R 1 B EB e W OBy BCREact PoH AT (<Pl SOPB RS T ot | i he and
{[(2S) - 2-Bfgm2H)}e- 3-.( 4- chl or ophenyl ) 2- pr openoyl ] am no} - 3- (2- pyri dyl ) pr opanoyl

] am no}acneﬁi ﬁﬂ%c?%o?ﬁ%%the same manner as in Exanple 59. ESI-MS: mz

565(M+1) CDC13) S8 . 60-8. 53 (m 1H) , 8 . 07-7 . 85 (2H,
. 'GBRMR5630ONHAHCDCLY) UB.C6-8)F8Ke, BH), ,8.5338d( dJ=3~8kz, 12H), ,
7.31= 7 15 (MM-2kdo (m?/ - QéyG @%ﬂdc?H)J»—Eﬁzgﬁ 61&9(% itbih &Jé@(@@ 37150?&'2
1H)1$5.064 7n}lH) 0 (m H% 3_95 2H)
- 3B ) 7 4 ,941}11, 77§0(<f4fi 4@159, }Exaﬁ‘ﬁl e %428 dr J=8Hz,
5- Cnl or o-14)[ ( TS)12464 25+84 E(mz.-f Ilmnrorﬁheacod&) -d= mlmﬁrl danyl b 24 ox®edew, } am no)

- 2- 0X0- 1- I h hyl ] e fur b m de..Th itle
conpound s’py%‘t1 3 g@é ysz Ilu gogﬁglﬁb pﬂ ?ng%zlﬁd 5i)'"S o
{[(2S) - 2-3{4BwchI3eh 0- 2+ @)@efﬂzxﬁuanHyl,)iaﬁbohy&qm ﬁﬁ} 3-(2-pyridyl) propanoy

| ] am no} ﬂ Y g the sane rranner as in Exanple 59. 35 EST-Ms: nfz
579( Mt1) CDC13) 8.85-8.70(m 1H1) 8.67-8.60(m 1H),
8. 22@009(m 1mtel7c*ﬁ@¢¥16©(M62¢h)lorp-4lgwrlww=@+ﬁy oyl -2-42(s, 1H), 7. 39

(dd, J=2,p 1d]_;_|f{)ecar}zox Bg.16 (m 2H , 7 . -6. 92 (m 2H) , 6. 90 66
e L UL fio b Bl 0T Phgrein st
1. 95- 1. 73(+pipHdhidiReepabatylated bnd 4, 6-dichloropyrimidine in the same
manner as in Preparation 7.
25 ESI-MS: 314.2(M+H)
'H-NMR (300MHz, CDCls) & 8.55(s, 1H), 6.76(s, 1H), 5.31(tt,
J=8,4Hz, 1H), 3.84—-3.70(1{1, 2H), 3.29(ddd, J=14,8,4Hz, 2H), 2.05-
1.93(m, 2H), 1.81-1.66(m, 2H), 1.47(s, 9H). - :
Example 39 .

30 (2E)-3- (4~Chlorophenyl)-N-[ (18)~2-[ (2-{4-[ (6-chloro—4-
pyrimidinyl)oxyl-1-piperidinyl}-2-oxocethyl)amino]-2-oxo-1-(2-
pyridylmethyl)ethyl]-2~-propenamide

The title compound was obtained from tert-butyl 4-[ (6-
chloro—-4-pyrimidinyl)oxy]-l-piperidinecarboxylate and {[ (2S)-2-

35 {[(2E)-3-(4~chlorophenyl)-2-propenoyl]amino}-3-(2-
pyridyl)propanoyllaminolacetic acid in the same manner as in
Example 1.

ESI-MS: 583.1 (M+H)
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4-14-(Trifluoronethyl)phenoxy] pi peridine hydrochloride 5 The title conpound

was obtained fromtert-butyl 4-hydroxyl-piperidi necarboxyl ate and

4-(trifl NOOMEEIY! ) phenol in the same manner as in Prepar RATaP0B81061H NVR

(300MHz, DMSO- d6) 8 7. 67 (d, J =8Hz, 2H) , 7.19 (d, J=8Hz, 2H)

48547§Y(mlg 29- 3. 00( I-%]220205( 2H) , 19810178(m2H)
Exanpl eHE%¥R 2 domgiz, ( 4DCh4) o@oﬁhé y$)56 b, [1H),18. §5l% oxb-2-8 .05¢2- oxo- 2- {

4- 7.99 (m, lH), 7.96-7.89(m, 1H) .64 (td, J=8,2Hz, 1H), 7.61(d,

v g e s S B

4-[ 4(tri U=@ordapt by} ) phesioxly] p=pexz di 118 hydreahl, oo+eiez armdl) , 7.35(d

. h |
({28 2688 3y & Shierephenil) - 75pr cpenyll amneles (ZRit -KE%P%HQ?""&“” ]
615( M+1) J=2HH#, NVR) (36)05”—(15, @B@@B)’-; 81f8 ;6(758195{5( ﬂ]z nH) 1H)B. 10-07-85Pm(m2H) ,

"7.687.51 4 45¢d , 1378 O-nfy 1.5 2
6. 95(d, (ﬂé H)O‘r’zd ﬁ%HoZ]dgwj =15, Hz 1@ 1%();';‘!346%';g 477(1“3{)2@1 (m H)

58 (m 1R)-47-8- 21(919; 33H7 2-M7-2HP1 (mg 2Hige L. B7-3q7 '(Lr(ﬁl 6%5 . 1. 99- 1 78 (m

254H) l@@@SChIoroN-[(15)-20x02 20x02{4-

4tr ororretrajglg henox 1- pi_per i di t m no rid hI eth

yl(] benzofur RE’ﬁPB}EEiLH%E 223 %ﬁég g %&n&bﬁé@£%g¥%]i r?éﬂ’qe e

4-[4(tri fﬁl@mrﬂmﬁhpyl}}:p-m{t@tyuml pathdi -F@—dibg(dﬂ.(}dlil-pyrd@yhﬁmthyl) ethyl]- 1—

([(2S)- det %}g{rgro 1-b fmrggn 2-yl) carbonyl ] am no} - 3- (2pyri dyl ) pr opanoyl
EeTeacrd

] am no} a n“the XX manner as in Exanple 59. 35 ESI-MS: nifz
6%8(!(\/&1) 1H NN?YJ(G:B@@IVH@ capeisd glas 8bt8i7Fdd nfrorHiter8-- BGtBIS‘Q(MG-lgl)Q (3 248
J—8Hzm lo’ro 4 g}gnlz_&dlrgﬂg(ga tb-ngp%rldﬁ{%lféa‘}bo;cgﬁgge 2( S,)— 2 954,

15\0 02/ @S%AQIPWQWEfHGBﬂJ%Pﬁarmyl18511119%3 O%—(m 1H , 4. 69-4
59 (m phitidy14prépaseyPian(ifo}dtbtic 3adid I @ sehd , m&a be/im 4H) .

iDr epar at i_on 4§e\tﬂgrt-,8utyl 4- (4-chl or ophenoxy) - 1- pi peri di necar boxyl ate 5 The
title corﬁ%ﬁ?ﬂ\? s obtained fromtert-butyl /

4- hydr ox\EEIpiMSer b&i7ng@drioxyl at e and 4- chI orophenol in the sane manner as

|n Pr epangt N 0 87 3 4-6. 60
N e U AR T e
1. 9201, BHqm, 2H) ./, 1@7 BE.2. 16@(,m7 @ﬁ) tdzL 117@ 2HH)LH) Exa7m§|6éd67J“2HZ;
(2E) - 3- (46h) o;r@manyh;mm@ 762 41 o Cﬁl4@r%he@%yiﬁzpl ridi.nyl]-2
- oxoet hyl } am no) - 2- oxo- 1- 2 yr|d ylz{ é)ro7oenam de 15 'The_ tjtle
conpound Gbt 4784~ fi”é)m t'g (app d, J=2Hz, 1H),

4- (4chl ormophertaB)( ml,rpHp,erS mmcasmmxylntﬁ zartda(app d, 2H) .92-3.78 (m,

2S) - 2-4((2 4 | 422 3 d |
o né} R A I e e e A S 9%@?% s ERT )
20 1RSNVR (B0@VHZHE) €DC13) 8 8.60-8.51(m 1H), 809784(m 2H), 7.687.55(m

2H), 7. 4E§.(éi>arlrt§'5'ﬁ 272H), 7. 35(d J=8Hz, 2H), 7.30-7.14(m 4H), 6.83(d,
J=BHz, 2H;—6750(d, J=I5Hz, 1H), 5.05-4. 97£n] 1F2, o
tert- Butyl 4-{ 6= (trifluorome hyl)-4-pyrimidinyl}joxy}-1-

piperidinecarboxylate

Iy |J_

The title compound was obtained from tert-butyl 4-hydroxy-
30 1-piperidinecarboxylate and 6-(trifluoromethyl)-4-pyrimidinol in
the same manner as in Preparation 13. '
ESI-MS: 348.3 (M+H)
'H-NMR (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
(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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4.55-4.45(m 1H), 4.11-3.94(m 2H), 3.80-3.20(m 6H), 1.91-1.73(m 4H . 25

Exanpl e 68

5- Chl or o WOPYABF412- ({ 2- [ 4- (4- chl or ophenoxy) - 1- pi peri di nyl PRTGROEL 1T } ami no)

- 2- 0X0- 1- (2- pyri dyl met hyl ) et hyl ] - 1- benzof ur an 2car boxam de The title

conpound obt ai ned framtert-but 4-

Chl br ophanaayH VLT PURT I By by TSR Safghi o

I{]((28) }? {[(5- @hbogﬁ)ﬂ.i@eﬁ&ﬁﬁdﬂrﬂnwasybbwdwl)ﬂrb&r’rt' l@ﬁ}i"ﬁﬁ(@: Ry-I{i [@F&r} ) pr opanoy
am no eti.c_aci sane nner. as.in Exa 1. E I- z

(1) 1t %E/hfg% th%dc%s)p%”él 2 ]Pd‘(yr%" TRIOSE ‘gﬁ‘%:aég 3k, 2 & 5335
10 (m {IKRS)-2-{[ VZE)F3- @Gcbhprd&henylﬂ 25@r©pandy$ﬁﬁm1ﬁhﬂ}3 (2= 42 (s, 2H)

L 2 ogehiatiy P o Tpind agfele Spiughthe sige bl A5, G0

95-1. 74Egampde)l. 68 wo 02/ 055541 PCT/JP01/ 11067 Preparation 43
‘tert-But yk14mE2- @y’ﬁlﬁfﬂ_ﬁml 0) - 1- pi peri di necar boxylate To a slurry of sodium
hydri de gabout 600 ol susEenm on, 397 i n di net hoxyet hane (4 nm) was
added a SEHIYMR ofBWRMEZ,5ChER#)di0n 8t B 6%/ (11H 05 8P 7i(Addi rl‘?&@etlﬁéﬂeB(%m) at
0C, and theilninxt ume, Wwasosti rstge:ﬁl atHy pomderger atay eut oridh ,hauel (dp the’

m Xt ype dded _t er -1- ridi rboxyl a 74 and

t he 'ffn()xt\é@g6 f% i %’@é H%w ’A]E)}t g(r% ©60 *%‘3 tés&%ij %

sEspfenly CJFfB‘WaS aE) ut?@?\ﬁdd)}q@tgﬁeBHan%H é‘éﬂe@é’dslogﬁ}ér o@gﬂﬂ al,pddléﬁzoe: :cte

The fi trﬁ{)e \.gla 1has Wit Ei pe. 4 did q ?n % %OUﬁ&gngﬁzum sul fate
uo.” TH urifie i¢a"g

and concen r’ate in va e residue Y si [ colum
chr omat ogr-&8hy - BeKmentl) 1436 &+ S0dnet aﬁbllh POhesddni@), Bd) gi delfhe. 25 e
conmpound 2(_@ 219);0a§ mmpl tgnsolid. 15 ESI-Ms: 295. 1(M+H) 1H NVR (300MHz,
CDC13) s dd, J=5, 2Hz 1H) , 7 .47 (td, J=8, 2Hz; . 1H) , 7 .16 (d,
~J=8 Eﬁﬁﬂlﬂﬁ_ég(dd J=8, 5Hz, 1H) , 4. 06-3 . 83 (m. 3H , 3. 16-3 .
02 (m 2H) , 2'5-tR13ro-R0O[ (18) —22beo— ={ 73~-dxo-B6 (@m{ [BH) , 1.46 (s, 9H)

(o8 (A T APOERBRYIY L N PYE PSSR e 2 2 o RAPSE R SNAY B9 1 pi per
i di nyl] etlh),(IZ}-awmdylme’(meratdiwllr}relhlydar)mmma]n-Z- peobexamidie The title .

conmpound was o i r y -
4- (2%“ dy! t hi tgth% ?g@lgr%}‘%‘gﬁé{ﬂ Q’%& e e TS5 e 4 (s

chlo phéﬁwl)flzlos%swx1%@%&}[&911(1:21bw}d}rmpéﬁaﬁmq%ﬁ%}la gednd acid
in the sanmgoranner [as- (tm@@mho@néofﬁﬁn%yﬁ%r%wmaxahlrd\il\@ (3082/%!27 06(r
m

CDC13) 8 8 . dd, J= ,
1H), ) @Yfléié’(lsrf’rﬂ?ﬁmo-‘??l%T(Jt“d’]faﬁegl%l—ﬁclc%# %6 ?ameGI?Lar(IEFr F=2 épiz 1H , 7
52- 7 Fxafledl) , 7 . 35 (d J=8Hz, 7 .28 7.23(m 1H), 7.18(dd,

J=8, 5Hz, d Hz, 700(dd J=8, 5Hz, 1H) , 6. 50 (d,
J=I 6Hz, fﬁ)ﬁbm §§i l%?% , 4.26-4.04 (m 2H) , 4. 02 (app d, J=4Hz,

oH) 253. 75-BVBO (30AMHA) CDc33 4338( 86,(sJ=1%),, SHA4-BHY ) (8, IHA. 180(6@1 dak) ,
2.19-2. 02, 226),, 1) 738 LdMs, 2@{ 35 @< )| =60 217 7.65(

Pho) - 5 (T b '°ﬁy{l§@4§wr o3fah it n£<f3dé'vhﬁ'x§%%deﬁ?e“d' Bjpet i1 am
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).

Preparation 28

tert-Butyl 4-{[2-(trifluoromethyl)-4~pyrimidinylloxy}-1-
piperidinecarboxylate
35 The title compound was obtained from tert-butyl 4-hydroxy-
l-piperidinecarboxylate and 4-hydroxy-2-(trifluoromethyl)-
pyrimidine in the same manner as in Preparation 13,
ESTI-MS: 348.3 (M+H)
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69 1 WD 02/ 055541 PCT/JP01/ 11067 The title conpound was obtained from
tert-butyl 4-(2pyridylthio)-1-piperidinecarboxylate and

{[(29) - 2-WP O br 0- 1benzof ur an- 2-yl ) car bonyl ] am no} - 3- ( PGIYIPIUYI0%Dr opanoy
| ] am no}acetic aC|d in the sane manner as in Exanple 1 5 ESI - M5:

578. 1(MrH) 1H NMR (300M1z, CDCl3) 8 8.80-8.73(m 1 62(dd, J=5,

1H), 8. 41FgHMR JE&30 , £BF1sB. 9 8L-8616¢ ng=6H9,, lfﬂ 65 §6(g= T4z, ilﬁy, 7 65
(d J= 2H15 IHxt, 3—8541{27 ZhéH(,m3 2131}3 77 (AZH)S, 3188 (ddd, . 381 4,d0 46379, 2Hz,

, J=8 J=B,, 5k 7.15 (d, 10 J=8hz,
, '6 24 %d88 gg I%’H?Hl’ 1118, @3‘ Yem fPD](H) Toeoa " 00 (m
4H) 3. 7]E @l 3 1H) 3. 49(dd 3= 15 5Hz, 3.38-3. 09(m 3H),
'(22:559- -?i(gﬂ glr%’p f?’) I\;f%@s)z’-'é)xo-%xg[?{chgln 4215
pyridyls u(&l@rfylluprqzmp TRMYiadkgnyhhexio)-liperidinyl) ethyl Jamino} -

‘pyri dyl mefhyl )ps,&am\ylm@ttpyﬂw]dq -B0gzd i S0BRNRLaASe OBt ai ned from
2- (4pi peridinyls )pyridi'ne hydrochl ori de

{[(2S) - 2- { [ (2E)™ s FiEhroFOBRRWYE wes ﬁPSﬁéﬂWl}%@ﬁ ﬁcﬁttzb(lzéfﬂayilu 44" pr opanoyl
] 20 am noﬁﬂcﬂhb(ioﬁétldyl N-4-h8/ ST ARDNEEy ]a—Sl-lplplé)tQH{@h@c@ﬂao;Ea'atMBand

o 1270 5ot ((R9aRy L1 (5t Ebehrotuggr =2 1) oo agiel 5y 2 56 (4

J=8Hz, 2prridy28p?o@5ﬁmylI&ﬁxndﬂd@ét6c4ﬂ¢rd ﬂnﬂtheSSﬁme4mQﬁ@em dH)in 4. 68 25
4. 56(n1 %?é %eg (app d, J=4Hz, 2H), 3.88-3.67(m ZFD, 3.47 3. 35 (m 1H)

3 .29-3 . , 3 .11- 2 97 (m 1H) , 2 . 74-2. 61 (m 1H)

2.12-1. 901%5135*}@4) 631 $6M41H)68(m 2H). Exanple 72

5- Chl or o-1y: O, 1) 30

1-pi |d| eth Ihanlno% y gq%%4L ?%ﬁ?ﬁ fi%thyqu?ée%go Ufg% %Hgérboxam
i de %ﬁ% t@g%% HpGHAd e cﬁn%ﬂ @ga4ﬁ omB- (4 HyP st Foryd)ypyri di ne

hydr ochl OTJGfB(dand—ZHz, 1H), 7.49(d, J=9Hz, 1H), 7. 43(s, 1H), 7.39(dd,

SRR oL At F nﬁ}e%%%ﬁ?’@a Lt L@"%ﬁa@oﬁ iRtz e 0.
ESI - NB:  5F6HE| MEH) , 15+.M(@DGNH/21;{ coizwgglt@ 1?5-11& 5;0@%918@, 218, . 33-7
. 95 . 69 .
2o (mJ %?;4 3.80(m 1%9 27}?‘6%392&15&5 %Hg dg@ A1 %Q@g, 28y, z(fIL} ;Hb; B m
2H) 52@42(@ 1H74 B, 3B 26(m 1H), 3.12

Preparation 29 .

tert-Butyl 4-{(5-chloro-2-pyrazinyl)oxy]-1-
piperidinecarboxylate
The title compound was obtained from tert-butyl 4-hydroxy-

25 l-piperidinecarboxylate and 5-chloro-2-pyrazinol in the same
manner as in Preparation 13. b5-Chloro-2-pyrazinol was prepared
according to the method described in J. Org. Chem. 29, 2491-2492
(1264) .

ESI-MS: 314.2 (M+H)

30 'H-NMR (300MHz, CDCl;) § 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-[ (1S)-2-[ (2—-{4-[ (5-chloro-2-pyrazinyl)oxy]-1-

35 piperidinyl}-2-oxoethyl)amino]-2-oxo~1-(2-pyridylmethyl)ethyl]-1-

benzofuran-2-carboxamide
The title compouhd was obtained from tert-butyl 4-[ (5-

chloro-2-pyrazinyl)oxy]-1l-piperidinecarboxylate and {[(ZS)—2¥
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2.9 (m1H , 2. 74-2 . 61 (m 1H , 2 .13-1. 91 (m 2H , 1. 88-1. 65
(m 2H) . Preparation 44 5 tart-Butyl

4-1 (5- chleO®28555yt i dyl )t hi 0] - 1pi peri di necar boxyl ate The tiRATAIPOGMIOGTUNd was
obtained fromtart-butyl 4-nercaptol-piperidinecarboxylate and
2,5-dichloropyridine_ in the sane manner as in Preparatlon 7. 10 1H NWR
(300MHz, d)éaahBrS' ApepEREurary 2yilp cagpgnyl bamined -6gd2-3=8, 2Hz, 1H),
7.10(dd, ]_chﬁ préb&noﬁl%l%&%(d@tlﬁf%61§ i -he0Caie RAbhner.dd-ikh 98(m

2H), 1. 70 2H) , 46(s, 9H). Exanple 73

(2E) - 3-( ’Eﬁﬂ‘ &heny|) N-[ (1S)-2-[(2-{4-[(5-chl oro-215

pyri dyl ) tHg bijMsk- pofel (MiRy| } - 2- oxoet hyl ) am no] - 2- oxo- 1- (2

BB LN IS g Mgl LA SRS s i 1o
{[(29)- 2{$ (2E)8.3-3(%, chHdr ophenys ) -Hipr opeddyl | & noJ - 85 (1 pyd-ed PHy., ZQ)H

‘propano d manner e Sl -
298p1(M{ aél%’l.il}v%azgobm?@ C?Dgllg SﬁgﬁZSa 7%425 2%{?% Sécdé’E 37 (d

J=2Hz, 9, iz, @81y 7.897(qmYJ ., 1), @5417 dd1897—(8m5HEH) 11'*1_?'7 2.283 (td
538, ZgZHZE) 1, 17), 611665, Z@FJI@HZI_H T)l .08 (app 49- 1), 4%_ém?5,3’rﬁ (m,l_DY_LH 35 o
(d, MBHz- @3 43ém'5gﬂz z?aﬂzﬁf}% 108 ?13%937(%j ry iy %181.1‘14(7Hmm),

4. 10- 3 972m 3H), 3.703. 58(m 1H), 3.43(dd, J=15,5Hz, 1H), 3.30-3.07(m
3H), 2.17 2@) 172154(m 2H). . Example 74 30

5- Chl or o- -{4-[(5-chl oro-2-pyridyl)thio]- 1p|per|d|nyl} 2- oxoet h
yl )am no] - 2- ox02'131(0210}3)5r~m§$2h]ﬂéthy$jiétJJW-’IO]lﬂbenzof ur an- 2- car boxani de The

title conpound 765 %%tl%lt ed éfoﬁﬂéﬂﬁdﬁi&&h Lohsthiagode JA-7 ‘{ (855

4-[ (5¢hl oro- 2-pyr dI) o] - 1- pi per |necarboxy ate an
Chi or¥ 1- BERCIFUner 999dal=>odm JsifieRo fr g b pya Ty oS Y pahéme (£33

1 26
?m w? agg%% mpldé& ﬁoimé@% %&E‘%&oﬁsof %%@R&m bréﬂdé/ﬁs @é %é%ki) "

, 71 \Aeﬂb@‘f‘%%54&f‘i:%fr/%flﬂ6f/lilﬂosl’? gc é(Pr(d hqubsy tfi%)mlxt@relga% 12 (m
1H) ., 7. é&n¢entratred, aﬁﬁizpaﬂt—j)tlorﬂacBﬂe(ﬂweéEZ}K hyldfjochl.os2e7a854 na,nd4

‘(:mjzlzg}_‘j4éﬁ%%@cet%zéo{ dﬂﬁ_b‘]n%'jm?gz% %%% was lyﬁa%%g(i éHB\,g%-teQ-H) a’tu% %g?S 07

aqpgous 6@d39m3hm¢{memrb@aig Eobm{mn zqq)d Dripg, 1458 0VE) .
Exanpl e 7a':'nlﬁy@1%1)s mdgnbsdohi@r ephenyi 1terdk thdoudb® b PACO%e-da1itd,

2- 0X0- 2-

4pyri dyl t%?g}can%ﬁnﬁéﬁ Fafnyt ] BEmA Emigtase- 1o 2piir iAoy é8hgt 199255 opena
m de 10 Tae 6ixl] e conpound was obtai ned from 4-(4piperidinylthio)pyridine
di hydroch ide, , .

10(29) - 2%‘?{ Zb%e gl??-'glwglr{z)phenyl ) - 2- propenoyl ] am no} - 3- (2- pyri dyl ) propanoyl
] ami 2B acB-NMRadBOOMEZ & heh@aied maurifers ,adH) n Exédps.e BY.. ESI - M5 564. 2( MtH) .

15 1H NNRpfglggl,}g-gbonCQQIS) 8 8. 56 (dd J =5, 2Hz lH) ) 8 .45 (d, J=6Hz,

2 7 . 62 (d
JHI)6H2 1H) 7tg171-(—§3@y_15,42[ §Ff}1etl‘iy%'6]( oﬁ‘tﬁuefa&l %‘Hyi Oixyzlg-r 24(m (1H)
7.20(dd, pEBerfHmeckidboxylatd5 (d, J=6Hz, 1H) , 6.50 (d, J=I6Hz, 1H) , 5.06

4.97 (m 1H Thé1 tit?l7é lcl:om%')%ugg] wa]fgi) obta%_n'ed()%rgl%pgexdﬁ—k‘)]u:tllyljz ’4—%%réx§1)’— - 75
30 1-piperidinecarboxylate and 2-bromo-5-methyl-1,3-thiazole in the
same manner as in Preparation 7.
ESI-MS: 299.3 (M+H)
'H-NMR (300MHz, CDCls) & 6.74(s, 1H), 5.06(tt, J=8,4Hz, 1H), 3.78-
3.66(m, 2H), 3.30(ddd, J=14,8,4Hz, 2H), 2.31(s, 3H), 2.06-1.95(m,
35 2H), 1.85-1.72(m, 2H), 1.47(s, 9H).
Example 45
(2E) -3- (4~Chlorophenyl)-N-{ (18)-2-[ (2~ {4~ [ (5-methyl-1, 3~
thiazol-2-yl)oxyl-1l-piperidinyl}-2-oxoethyl)aminol-2~oxo-1- (2-
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20 3.52(m 2H), 3.49-3.39(m 1H), 3.31-3.11(m 3H), 2.14-2.01(m .2H),
1.72-1.55(m 2H). Exanple 76

5- Chl or o-WB[0¢ABF4R- 0x0- 2- ({ 2- 0x0- 2-[ 4- (4- pyri dyl t hi 0) - 1pi PETVIPONYI067 et hyl
} amino ) -1- ( 2-pyridylnmethyl ) ethyl ] -1-benzofuran25 2-carboxam de The
E:I: L;grgg%})&]ﬁ%&%ﬁag?}&gfﬂ jzr_%@og-eggglllggrl di nyl t hi o) pyri di ne

} [(29) } 2-{ E ( 5chiay jSii?ﬁ@@r@gﬁ@lﬁ@v%rsy Io)dtaﬁh@ayfoz}cgtxﬁm%b-%gg?még; dy$- pr opanoyl
am no}aceti.c .acid in, manner as _in, 3 anmpl e . - VB

L6, 1 Wrfe AR, B 2 Gbay 5 b ipgbLd necr BBy 1 a5F 2 (1 185) (.
J=5, 2Hz,2-1H)(2E)8 3~ (44chrabieiyl) 2B)FproBe@dy1f anidofrB-12% , 7. 65 (td,
-J=8, 2Hz, =2Hz, - 0. J= : .42 (s, 1H)
738 (i yoBSpp ekl adif ) dne ali ndifher 5 45 (51
1H) , 7 Eaamde J=6Hz, 1H) , 5.14-5. 06 (m 1H) , 4.25-4 .12 (m 1H) , 4 .

‘05 (app Chsrl_f,fgi_z,56%|:|k,(Mﬁ{)75-3.43(m 3H), 3.38-3.10(m 3H), 2.14-2.01(m
2H), 1.731.55(m 2Hy. 72 WD 02/ 055541 PCT/JP01/11067 Preparation 45

t ert - But yH-HMR( 4308Mibr,05WEAY] )& 1 .F5-(Udpi pebi tineddboRyPatd. Thént itHe
Zomﬁlound WG —OhEBaJi(ﬂt‘?d_llfU,OhmI@I(tthUU)Eb,éﬂgl’ OIwr,lpﬁFSmr(adi ?egamg,ox%ﬁk)f;}\l (I\E/R and

-C ro n I N e nme | repar a n
(300%,%@? ?‘%ég-%‘%)zu(fn%%ﬁ‘x,?’%g%%zs.?%)4'(zz.-2§|@,' $4da, Bm 1H),

3. 00- 2. 8018 @id),, J2BOBHA, 80{)m &HpB,(abp6d, 11B0( . 5DIH) J=EgHapl BI)7,7 10
(2E)-3-( e ) - AS) a2 (274 4- ] ( phenyl:)t hiQ] - 1+ piperi di ny
| }-2- oxoe }%‘:{ %rg‘%o ﬁg’ oé;%éé-lq(s'zggi(ﬁ’déflérét %yﬁ%ﬁ]’ g gir{%be%lg)]rﬁ #e‘giﬁﬁe title
conpound %42 @bt aed3f 4dMd.erd=Wutdylz, 1H), 3.37-3.20(m, 2H), 2.31(d, .
4-[ (4chl oggg@eln)@}])ﬁt,hbg])g,k piPgs, diyecar boxyl ate and ([(2S5)-2-{[(2FE)-315

(4-chl or thenyI ) - 2- propenoyl ] am no} - 3-(2-pyridyl) propanoyl]am no}acetic
acid*n t nner as in Exanple. 1. ESI-Ms: 597.2( M+H) 1H NMR

E?gowg%é Cgfg3)?ftﬁioﬁ55Négglsﬂ%ﬁf%E?QA-ﬁHE—m$8§%Q?HZ}}§%a&@ﬂ—zhbl)%gyg—63
37-7 . '_2él‘(l?ﬁ?eﬁ%)@iffy%YT'%EO’E%%t%YJ]:’@l%‘ﬂi ,t'%-é&ﬂib- ‘,2*P’3’§l?_iy!£%é12‘§y,w AR 1

5. 04- 4. D8fanzdfidrand23Carbd6imdelH), 3.99(app d, d=4Hz, 2H), 3.713.59(m

1H), 3.47-3.37 3 203 e ) 3.713.59(
2::?) 1. 59-1: ('.g%e @tlfmcgr%p%xuﬁéﬁs $J8T9t25%egi fgmgléégt-@d)tyl 4 (PQS (m

5- Chl28r o-IRﬁTf(ﬂ]S)l@-‘El@a{qlT3(71313(9mw]céﬁéﬁyﬁyi%iféﬁ%f&%ﬁﬁa? ngnd - bl BADethyl ) a
ni noJ - 2- oxof fLe{-2Hwrbdy Liset dyturetii-I1 1 bepgeh i j@nriZogasbexan de The title
conmpound was, phtai ned fr {n tert-butyl L ,

4T (4chl oP BRHORYIEFORPBPY AL B8 A ToCaREARy 1t (o R P2RFE3- 7% (4 30

chl or o- 1- bemzmifairlan- 2- yl ) car bonyl ] am no} - 3- (2- pyri dyl ) propanoyl ] am no} acet i

c acid in}«:éf‘—%ass:ar%zr@m%) as in Exanple 1.

25 ‘H-NMR (300MHz, 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=9,2Hz, 1H), 7.28(d,
J=8Hz, 1H), 7.21(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),

380 5.19-5.07(m, 2H), 4.07(app d, J=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]l-1-
piperidinecarboxylate

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 mixtpre was warmed to

60-70°C and stirred for 5 hours. The resulting mixture was poured
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ESI-MS: 611.1(M+H) 1H NVR (300MHz, CDC13) 8 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=2HMWODIBPSSS4B5 7 . 48 (d, J=9Hz, 1H) , 7 .41 (s, 1H) PCTAPOHOWY] 15 (m
7H) 5.13-5.04(m 1H) ! 4 . 29-4 .17 (m 1H , 4 . 02(appd J=4Hz, 2H)
, 3.71-3 . 60 (m, 1H) , 3.48( dd J=15, 4Hz, 1H), 3. 8- 16(m

3. 16- 2. 92@ke Mlxéuéilo%?(% (80 9) 1273 _Watey nB0p) ) 7and %féaﬁiﬁé55541
PﬁlT / JPO %/v\ihlz@isétﬁ?@nﬁb@ti& (28e gofda'rﬁhi qfa%hf—‘ﬂﬁé)cé\ﬁc[e(\ﬁ@;‘t%d[ (2- wgécdd 4OI |

chl or ophen per i 0X pyri dyl me
Shyl) ob i 2 sBarahe gt RO PERLIE R Atk e bt Se ot EhoA A%

chl or ophémadifsiedf anyh] Pl perdidimn@ydydr déd | swlivdeoand The organic layer was

{L(25%-2{] (s%@d \%186 BPJf éOFH}%)é' L1 PLORGRD nét%( Fl8% ‘éi( i aﬁéd%é propanoy|

]anlno}ace I'C aci ane manner as | 9. 1( MtH)
10 1H qur@@@mte@mlwac&oe 5The. Baiiduel Mps Buosfchmelzvepta qe827 : 74

: 2 o 7- 45 8 -
(erpl) |7_|?28 ;Luir% cﬁro @o%fﬂgoh‘w)(el Znt 9% deth(])yi 'ﬁ%’et%'?ng 111|1_|)n h4e§%14q5$ m 1H)

3. 98( app Evey tliz , Caumping A5¢ )as yidde3 crvgalsn  1H) , 3.29-3 .19

(1m691H) ,Es'iq},fs-Zg,IngQ ey 2H) , 2 . 65 2. 50 (m 1H) , 15 2.15-1.95(m 2H),

l'e 80
5- Chl Bro &L%sﬁ@owgm {C@%ﬂemﬁcrﬁ-@ﬁdﬁhew})smlrlomﬂr]Ji%i Hzi dithyl 1~-2%xoet h
yl ) am no]3.Z3o&0- 2H} 2- pyRl (iddyetTayld) et byt ] - AbenzZafodrans2{mardyxam.@8-20 The

title conp obt a fgQm 4-[(4-. chlorophenyl)sul fonyl] pi peridine
hydrochlorl émgﬁ 1 hﬁﬁg H)"

{[(2S)- ZEEﬁgidﬁiﬁLp 1- benzof ur an- 2- yI)carbonyI]anlno] 3-(2-pyridyl) propanoy
| i ti yd 3Nt SASh 1( M+
2!3aTrPﬁ|%v%C(esbgﬁ CDgl ?ﬁl R Eﬁ%ﬁ? ﬂ?(gﬂ@ 335 g§1 lh@l 63328 gg(anD
1H), 18, gXbiazqlmz-wily oxyl Blgmpﬂ(lﬁlﬂnyﬁaj ZWWtﬁy%emanv §203(m

1H), 4. 7Qn&n§ﬁﬂﬁhth§l)e€h Fendi de 3. 88- 3. 75(”1 1H), 3 52 3. 40(m

AR Skt LT IRT RO
of the f(ﬂhﬁﬂr@-ﬂlBhtﬁlaﬁbIHZ%QﬂNHXQEN&Fﬁlﬁefidimééarboxylate and {[(28)-
—={[(2E) =3~ {4-chlorophenyl)-2-propenoyl]amino}-3-(2-
20 pyridyl)propanoyl]amino}acetic acid in the same manner as-in -
Example 1.
ESI-MS: 588,11 (M+H) -
H-NMR (300MHz, CDCls) 8 8.55(dd, J=5,2Hz, 1H), 8.06-7.98 (m, 1H),
.95-7.88(m, 1H), 7.63(td, J¥8,2Hz, 1H), 7.61(d, J=16Hz, 1H),
6(d, J=8Hz, 2H), 7.35(d, J=8Hz, 2H), 7.25(d, J=8Hz, 1H),
8 (dd, J=8,5Hz, 1H), 6.92(s, 1H), 6.50(d, J=16Hz, 1H), 5.23-
3(m, 1H), 5.05-4.97(m, 1H), 4.03(app d, J=4Hz, 2H), 3.83-
.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)oxyl-
l-piperidinyl}-2-oxoethyl)amino]-2-oxo-1- (2-pyridylmethyl) ethyl] -

7
26 7
7.1
5
3

l-benzofuran-2-carboxamide
The title compound was obtained from tert-butyl 4-[ (5-
chloro-1, 3-thiazol-2-yl) oxyl]-l-piperidinecarboxylate and {[(2S)-
35 2-{[(5-chloro-l-benzofuran-2-yl)carbonyl]amino}-3-(2-
pyridyl)propanoyl]aminolacetic acid in the same manner as in
Example 1.
ESI-MS: 602.1 (M+H)
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PCT/ JP01/ 11067 (1) 5 wherein Rl is benzofuranyl substituted by hal ogen, or
styryl substituted by halogen; R2 is substituted hydroxy, substituted

mer capt o WO BMNESHT t ut ed sul fonyl; and 10 X is or or phar md§guP0YAI06Y
acceptabl e salts thereof. 2. The conpound of claim1, wherein R2 is a group
of the 13 fornula: -Y-R3 .wherein R3 is |ower alkyl K halo (lower) alkyl,

opt i onal 'i-B¥Bst PO KECArhAy 8l B&—§F 63 ForlBpt ifokall g, sTttiHzut 8 ar yi |

and Y is g.01~-8-.33 (A 1159, -7, eQar ta, pbaamwptlmql 7y, 6aqasem£mi@ aaqlt, t her eof .

20 3. Th d i i [ ; | kyl ;
het er ocyc c@mgggﬁp A i Llilua'l Y% 43\3/% ﬁ*ﬂt eRg' %(%(3&102%[59?%%/9 bstl 32%‘(% S) . d
seljetr:]t Fd(a‘#&ﬁn 1 nH)gr oupo C@I}SIMI, 1I:ngpf ll]H)oweG b% Is%;I t:LHI PWer2 3 k®d(m, halpgen

; 0 0 n u i noLe

an | VELBL Y| =, 3T OBLLINGL LY (20BN L .80 BY2DHE Oy o6

substltuent(s dmt e grou con |st| ng of "kyl,” "1 ower
al koxy, rﬂa-l"/cﬁg(en dfd - hal o( | ower)al kyl, or a pharnmaceutically accept abI e salt
"t her eof . +98 ggnd of claim3, wherein R3 is lower alkyl; 30

hal o(l o cyclic group selected fromthe group consisting of

pyridyl, pyrazitfat BM*FN&Z(S%) T3PS ERAPKY 2 AR B il nyr,  sai d
het er ocycéylcrogrl@tiﬁebgrgaﬁym |y substituted by 75 WO 02/ 055541

consiiOcing of IGHior iy FOmpelEt %GRy LR OGEH drtF RaPbEL oWy Syl : or
phenyl opiydrady-i -pylbsdiidlestdrpoandade mde@,sﬁjhﬁidhpueop;{(sa)dﬂei det etief r om
hal o(1 oweT 0 BFTCcdr o8 haaeedatLom 1) accopt abl & salt thereot 5. The
conmpound EﬁI-(MSal 298P, l\AHéHbl n Xis

H-NMR (300MHz, CDCls) & 8.08(s, 1H), 7.53(d, J=9Hz, 1H), 6.69(d,

15 J=9Hz, 1H), 5.49(br s, 1H), 3.71-3.40(m, 4H), 2.14(br s, 2H),

1.47(s, 9H).
Example 49 )

(2E) =3- (4-Chlorophenyl)-N-[ (1S)-2~-[ (2-{ (3R) =3~ [ (5-chloro—-2-
pyridyl)oxy]-1-pyrrolidinyl}—-2-oxoethyl)amino]-2-oxo~1-(2-

20  pyridylmethyl)ethyl]-2-propenamide ' Lo

The title compound was obtained from tert-butyl (3R)-3~[(5-
chloro-2-pyridyl)oxy]~1l-pyrrolidinecarboxylate and {[(28)-2~-
{[ (2E) -3-(4-chlorophenyl) —-2-propenoyl] amino}-3~ (2~- '
pyridyl) propanoyl]laminolacetic acid in the same manner-as in

26 Example 1.

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,
2H), 7.34(d, J=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, J=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 50

5-Chloro-N-[ (18)-2-[ (2-{ (3R) =3~ [ (5~chloro—2-pyridyl) oxy]-1-

35 pyrrolidinyl}-2-oxoethyl)amino]-2-oxo-1~ (2-pyridylmethyl)ethyl]-

1-benzofuran-2-carboxamide
The title compound was obtained from tert-butyl (3R)-3-[ (5~
chloro-2~pyridyl)oxy]-l-pyrrolidinecarboxylate and {[(28)-2-{[{5-
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10 or a pharmaceutically acceptable salt thereof. 6. The conmpound of claim
5, wherein R is substituted hydroxy, or a pharnaceutically acceptable salt
t her eof . WO 0Z/055Fkke conpound of claim 6, wherein RZ is a grhslpirof/10he
formula: -O-R3 wherein R3 is lower alkyl, halo (lower) alkyl, optionally
substituted heterocyclic group_or optionally substituted aryl, or a

phar maceGtiLAPT y~BeR et HANs 254l CRARPAT] M@ og ~ 3THE "R ifBiin dProParerai m 7,
wherei n Baihs}heweicaidkid .irhahe(kaner@lnat aspyni Bxhmppyriazi nyl, thiazolyl
or pheny Igﬁgh gé sghg yridyl, pyrazinyl, thiazolyl and phenyl is

opti onal FYy~subst i at Jﬂ@ one or nore substituents selected fromthe group
consi sLi Ag-10¥R | m/mmﬁdl ,k)ClDCl!;)O\@EIB.aBrQXG’%(dﬂ,a|l;JQQH sasd-2o6hah,0(1myes) atkyl ,
"or a ar, ti y.agsept e t e ~ e G oyn chai m 8,
Cher PnoERagH, | S8 1 v k)g/??@h%)(l&’l AN I BOFT 60 |’dy%-lib oyr el ;’y?? By 28l yl
or phenyl7,. 4Saild3pymi dyl) i s7 optilon4l(iny SHbst Pt GPed- B3/(m st i-58nb - 48(wct ed
“from 30 tlﬁ'ﬁ,%‘??@—@?@étﬁ,“ﬂg Obover sl dhgues shkoxyg=dial 0ggy and
hal o(l ower)al kyl, or a pharnaceutlcafhg acceptabl e 'salt’ thereof. 10. The
conmpound of34cPBalthiny; Nher & PR P4 (Benddfur anyl substituted by chlorine, or
styryl suhsbhatdtednbyachlorine, or a 35 pharmaceutically acceptable salt

t heregf. TTIT. € COo und iml, wherein Rl is 5-chloro-1 76 WO
02/0@@541 PCT/ %‘g§%§27(%%H%%ﬁdggﬁ®é9§?—gkp¥£¥qﬁﬁﬁﬁgﬁBLﬁenyI)ethenyl, or
a phar mggutrodablipecascemtdldite salt thereof. 12. A pharnmaceuti cal
conposition compri si. t . i _ tically
accept abl e salgRFhZRSg P%mggnlxgﬁgeg&F?ﬁﬁga ﬁ%%%g%%ﬁtpgg%gﬁ?g%bé%table
carri er. Rirogyelopyrhel tdmmsantosylataiand orchd osparnbreidind) [y the

accept ablgrgabbnhber §8f i Rspag®edic¢apent, 10 14. Use of the conpound of
cl ai my_l or a}%har maceutical ly acceptable salt thereof as a nedi canent for

prophyl adtileMsr eRer&P4tRl ¢ treatnent of NO nediated diseases. 15 15. Use
of tg_e CGHpﬁMgd(@éo@zﬁ,' rﬁnttlgr 8389[0%&5‘;10131'&'{,!Cﬁ{iy(:cﬁcg%tgf—lﬁwﬁNa)S,a'é._éB{T(%{ﬁeOf as
a nmedi cangr oL _pro ctic rape reat. me ate

di sease g%rbtéqr?t’e&}[?l’o )t(h ]ﬁrsdugrﬁ&c)nsr g?’i'%é%‘fm’a 2% ?e%ghﬁt%ﬁ%i’stress
syndr one.l.@&RBS) SHast hma; cardi ovascul ar i schem a; nyocarditis; heart

failure; Rotsgnsi on; at heroscl erosi s; diabetes including
i nsul i nd i abetes nellitus; conplications of. diabetes nellitus

i ncl @8i ng di abet3E RepghrepasFgehanyaneti-d (L&) rAop&d i 3sna3ail Abeghkoro-2-
neur opat fyir @Y oxgl ey RIIERINL L S 2-bLb@t hi Bl dmilie] ~-Repko-c1u Ter |
i nfl am‘ratpoy[ icfg/(ivn\%lth%?gg}‘?ff] J‘,p_%lr%gglqgmgcligeratl ve colitis
The title compound was obtained from tert-butyl (38)-3-[(5-
chloro-2-pyridyl)oxy]-1l-pyrrolidinecarboxylate and ([ (25)-2-
25 {[(2E)-3-(4-chlorophenyl)-2-propenoyl]amino}-3-(2-

pyridyl)propanoyl]aminolacetic acid in the same manner as in
Example 1.
- ESI-MS: 568.2 (M+H)
'H-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(m, 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
5-Chloro-N-[ (18)-2-[ (2-{ (3S) =3[ (5—chloro-2-pyridyl)oxy] -1~
356 pyrrolidinyl}-2-oxoethyl)amino]-2-oxo-1~ (2-pyridylmethyl)ethyl]-
1-benzofuran-2-carboxamide
The title compound was obtained from tert-butyl (3S)-3-[(5-
chloro-2-pyridyl)oxyl-1-pyrrolidinecarboxylate and {[ (2S)-2-{[ (5-
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25 and chronic colitis; pancreatitis; hepatitis; |iver cirrhosis;
synovitis; arthritis; osteoarthritis; osteoporosis; autoinmune di seases

i ncl udi ngvolheusasni d arthritis, system c |upus erythenat oPGI/IRAUIWGT L1 pl e
sclerosis; dermatitis; eczemm; cancer; solid tunors; nmetastasis; rejection
by organ transplantatlon 30 shock |nclud|ng se tlc shock; sepsi s- |nduced
syst e cChhPFTATER B3P ESPoAS L KA apiBodiT Sof4ders: cerebral

| nfar cti goyi &1 AbFdarician el Ao ) &esalds alcibenar th@g&méﬂn@fr@lelﬁeasAhz hei mer' s
di sease; _neurltis; postherpetic neuralgia; reflex synpathetic dystrophy
(RSD) ; cgﬁé%Pb¢él deafferentation pain 35 syndrone; neuropathic pain;

al | odyni agThypersgyesivH)neur ol ogi cal di sorders; neuroprotection

“Par ki pson' s_di seas p scl os ex I dysfunction
|nclug|ngHéW@%t:%éﬁ97$gﬁﬁ%£3 H § tﬁéféﬁs bfu?‘ug?ion(slng Udl% 241
orgasm ¢ 8417 Tm, VE)DZ%G@%&&Q4R@T/3901/11@%77d@%éw n7réﬁafe@5ﬁ% cAHtror a

'dlsturbach? 90£Hync§|§é fdf 1720l ugh glﬁjleﬁggg;1xyy @chkyi t 7Sp2 VRrn@m,
conjunctiVvitis eratoconjunct|V|t|s sicca, viral conjunct|V|t|s and

bacterlaﬂHéanFuﬁ%£¢u|QT%ﬁzru&€|t|§ %@ R Wy BEhcef - His2dbel Hifida di sease,

5 syrrpat hebbgaophtbak M ay) sal oaidostsaand dirpped | &4-3.i40i(m, SH) £r3t3z(dd,
corne& neovascularlzatlon corneal edema; corneal opacity;
I

cornd8l dyder 8PRy; 1%%¢é%6%%ﬁu95%%gh#3paralyt|c keratitis; diabetic

reti nopathyparetionl 3mrtery occlusion; retinal vein occlusion; central

ser ous chprlor tlnogH%h géﬁﬁ :{3é 1ghﬂ$ggj% E&J%hg&bg§ftinltls macul ar

degeneration i macur ar enera etinal detachnent;
reti nal pygmentdiypedagesreyl@ticon; macul ar neovascul ari zati on; macul ar hol g;

proliferative g!hter RQLeLI NGRS Wikt HBPASNEE DN ARe -t fEOUIR OEACH Y,
cat ar act inclu ng senile catar act, traumatic Gﬁ&lﬁﬁ& ar act di abet| ﬁhe

cataréct:QﬁﬁioaﬁobrEyéﬁ@%&@&ﬁeCaﬁpaﬁﬁ%ﬁ%ﬁ|4ﬂ91ﬁh RRPYY e g
gl aucoma, sl fRLYerang! en chragaretgbaurom, nornal . tension gl aucoma and

Al yopi AH-VER of SUNGHon GRELeb® And’ (Pontbt | heds, LFet r Seet U dvr dPd-

|nclud|n@ 2@—8smsgmatﬂﬁh) hyre2opl &m, n3idpi al Afd spr @8byopi a; dry eye
syndrone &rigg duct obstruction and dacryocystitis. 16.
phar mace osition conpr|S|n FK506 and the conpound of claim1l or

a phélﬂmaceutl calB) -Fcddpthbpeorhsny ) héﬁ'ééis 25~ 12~ UsR) 6P~ & (preh Yar&sift i cal
conposi t i AR-LARR) S P %ﬂ&@lﬁﬂ@}cmﬁ) &liabm-2-6ko-al - (2-

pharnaceutlcally acce salt thereof as an inmunosuppressant. 30 18.
Use of a PAadvdee EP%Eﬁ%b&%pFPBHnG%ﬁ%?|S|ng FK506 and the conpound of

claim1l or a pma{erraﬁmlhel cahbyuat cept abiteisalt fidrerteoft-stgl médR caheht6-f or
t2§35r2‘|§e t]_:&%no EFQE/ %ggg&g foRf1 LS EEL P PYe O Ak 1nRRSRhANE plIHRL2- 78
&e. N2&&R. {N&(?/Ey) —R&RAARHL AeorERN AU 2ARROPEBHY WAGIL NN 188 AR~ &R. AY9e. A3AIR. AY[ &e

. AY&e. Al F Y[ 9e. Al [ &R
AYR A | eﬁ/ﬁﬁ KA Ry RsR As. SR TR PR WS et

n&e. A39e. o 1R
&R AF&e. Aﬁgﬁ[-&&&QR%Q&’i (HE&R Al nN9R. AY9R. AY[ e. Al &. Al n&R.-A&e. A9e. AY&R. AY9R. AYH

&e. AYOR Ate, APO7 &G ATV AL ER A UL ARG AR N VU 287 5 oo (&, —3m), 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, 1lH),
5.65-5.53(m, 1H), 5.07-4.97(m, 1H), 4.02(d, J=4Hz, 1H), 3.94(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
5-Chloro-N-[ (18)-2-[ (2-{ (3R) -3~ [ (6—chloro-2-pyrazinyl)oxy]-
1-pyrrolidinyl}-2-oxoethyl)amino]-2-oxo-1- (2-pyridylmethyl)-

ethyl]-1-benzofuran-2-carboxamide
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=] cal cal] Lo CAPLaT o chpeo L b7 A b LabRe Y B Ca]é%%a] gelcatlcalcalcalcale
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10 7.23-7. 16 (m, 1H), 6.76- 6 71(m, 1H), 5.53-5.43(m, 1H), 5.15-5.07 (m,
1H), 4.05—3.99(m, 1H), 3.98-3.93(m, 1H), 3.79-3.28(m, 6H), 2.33-
2.05(m, 5H).

Preparation 37

15 tert-Butyl 3-{[6-(trifluoromethyl)—-4-pyrimidinyl]oxy}-1-
azetidinecarboxylate -

The title compound was obtained from tert-butyl 3-hydroxy-
l-azetidinecarboxylate and 6-(trifluoromethyl)-4-pyrimidinol in
the same manner as in Preparation 13.

20 ESI-MS: 320.2 (M+H) .

'H-NMR (300MHz, CDCls) & 8.87(s, 1H), 7.14(s, 1H), 5.44(tt,
J=7,4Hz, 1H), 4.37(dd, J=10,7Hz, 2H), 4.01(dd, J=10,4Hz, 2H),
1.45(s, 9H). '

Exémple 57

25 (2E) =3~ (4-Chlorophenyl) -N-[ (18) -2—0ox0o-2-{ [2~0x0-2— (3—-{ [ 6~
(trifluoromethyl)-4-pyrimidinyl]oxy}-l-azetidinyl)ethyl]amino}-1~-
(2~pyridylmethyl) ethyl]-2-propenamide

The title compound was obtained from tert-butyl 3-{[6-
(trifluoromethyl)-4-pyrimidinyljoxyl}-l-azetidinecarboxylate and

30 {[(28)-2-{[(2E)=-3-(4-chlorophenyl)-2-propenoyl]}amino}-3- (2~
pyridyl)propanoyl]laminolacetic acid in the same manner as in
Example 1.

ESI-MS: 589.2 (M+H)
'H-NMR (300MHz, CDCls) & 8.88(s, 1H), 8.55(dd, J=5,2Hz, 1H),

35 8.06(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, J=8,5Hz, 1H), 7.15(s, 1H), 6.48(d, J=leHz,
1), 5.57-5.47(m, 1H), 5.05-4.96(m, 1H), 4.64-4.42(m, 2H), 4.24-
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Example 1.
ESI-MS: 603.1 (M+H)
-NMR (300MHz, CDCl;) & 8.88(s, 1H), 8.74-8.67(m, 1H), 8.61(dd,
J=5,2Hz, 1H), 8.26(br s, 1H), 7.65(td, J=8,2Hz, 1H), 7.65(d,

15 J=2Hz, 1H), 7.49(d, J=9Hz, 1H), 7.41(s, 1H), 7.39(dd, J=9,2Hz,
1H), 7.28(d, J=8Hz, 1H), 7.21(dd, J=8,5Hz, 1H), 7.15(s, 1H),
5.58~5.48(m, 1H), 5.14-5.05(m, 1H), 4.65-4.55(m, 1H), 4.52-4.43(m,
1H), 4.25-4.06(m, 2H), 3.89(app d, J=4Hz, 2H), 3.47(dd, J=15,4Hz,
1H), 3.33{(dd, J=15,7Hz, 1H). '

20 Preparation 38

3, 5-Dichloro-2- (4-piperidinyloxy) pyridine dihydrochloride
To a solution of tert-butyl 4-hydroxy-1-
piperidinecarboxylate (0.5 g), 3,5-dichlorc-2-pyridone (0.41 g)
and triphenylphosphine (0.98 g) in tetrahydrofuran was slowly
25 added diethyl azodicarboxylate (0.65 g) at 8°C, and the mixture
was stirred at room temperature for 4 hours. The reaction mixture
. 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 nmixture 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(d, 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—[ (18)-2-[ (2-{4-[ (3, 5~dichloro-2-
pyridyl)oxyl-1-piperidinyl}-2-oxoethyl)amino]-2-oxo~-1-(2-
pyridylmethyl)ethyl]-2-propenamide

63



10( 10( 10(:t10% & ()-y810% & ()-
348109%° & () - &yl 1] 0123x\V4b@! Y # $10%&' ()- & Y, $10%& ()-1 K'Y, $10%&' ()- !t WY, $
100& () - Vo0 PUGESYE’ () - )! X GLOY ()- PCT/IPO1/11067
347 4k4l 4amana{ 44{\ =1 1 * @OYG&' ()- &10%C& ()- 10 10 10L;t 10%& ()-!s.
10%: () - ~ Y # $109& () - 844444441 [ 9f\ =! | 1 S&109% P* P&’ (
10951 g & () I8 1 THGHEEE) 081 £ HURIKS & 25] 288 U TIm8 PPy By
10%E& () pEdpeneRd ) apdho PL3= liiﬁﬁiiﬂyi PoBohand Daminolacetic acid (0.19

01/2;;/&&36?) (z)m/é&yg{cﬁ%g {Gﬁ %@}%?Ié)l_ﬁyrl ne thegroghsfo arge\ =H111do10

19;{@& () 0 &I0YBE ()-h6a6LEICENHzble " 20008 8&S)( Jand 8210%&' () -y, mMLOUKE' ()
- 0Y& ) 98109 6666 ! @& () !

Loy My e(t)hflgﬁ\&% G‘&'L&ﬁigﬁ% /&‘231 %%g;é %@%g@ 6 1 Qdr e 3% & ()0 . H-Zg

S 10968 ( n%mmwdso@amimowmm@ Bag (ad&ed )Aropws eONaAVE () -

" 109&Z8& 7 771752

. 10%—523 S PR ) (A BIE (B gt giture wes warned to
109278&" (¥Ooqy-tempeaegngsaapd @wﬁeﬁé@?ﬁ& RownDomEDE) reaglommizgare
10%2&1(Was'§5ﬂ%%d&1ﬁko 1bé@&@ﬂ§tQﬁmﬂ%&B%ﬁéﬂg@&&ﬂﬁr;ﬁﬁbﬂ'bﬁbtate The

10 organic layer was washed with saturated aqueous sodium

hydrogencarbonate solution and brine, dried over anhydrous sodium
sulfate and concentrated in vacuo. The residue was purified by
silica gel column chromatography to give the title compound (231
nmg) .

15 - 'H-NMR (300MHz, CDCls) & 8.61-8.53(m, 1H), 8.07-7.85(m, 3H), 7.70-
7.57(m, 3H), 7.45(d, J=8Hz, 2H), 7.35(d, J=8Hz, 2H), 7.30-7.15(m,
2H), 6.51(dd, J=2,15Hz, 1H), 5.38-5.28(m, 1H), .5.07-4.98(m, 1H),
4.13-3.95(m, 2H), 3.85-3.20(m, 6H), 2.00-1.79(m, -4H).

ESI-MS: m/z 616 (M+1)
20 Example 60
5-Chloro-N-[ (18)-2-[ (2-{4-[ (3, 5-dichloro-2-pyridyl) oxy] -1~
piperidinyl}-2-oxoethyl)amino]-2-oxo-1- (2-pyridylmethyl)ethyl]-1-
benzofuran-2-carboxamide
The title compound was obtained from 3, 5-dichloro-2- (4-

25 piperidinyloxy)pyridine dihydrochloride and {[(2S)-2-{[(5-chloro-
l-benzofuran—-2-yl)carbonyl]amino} -3~ (2-pyridyl) propanoyl]-
aminolacetic acid in the same manner as in Example 59.

ESI-MS: m/z 630 (M+1)
lg-NMR (300MHz, CDCli) & 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, 1lH), 7.32-7.16(m, 2H), 5.39-
5.28(m, 1H), 5.17-5.06(m, 1H), 4.15-3.98(m, 2H), 3.83-3.28(m, 6H),
2.01-1.79(m, 4H).

Preparation 39

356 tert-Butyl 4-{[3-(trifluoromethyl)-2-pyridyl]oxy}-1-

piperidinecarboxylate

The title compound was obtained from tert-butyl 4-hydroxy-
l-piperidinecarboxylate and 3-(trifluoromethyl)-2-hydroxypyridine
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10%WV&' (1l (YRR, ( Lok CfCEOUBEDE A9 nfB"183 0%r&06) 7 f&Z(m, 1H), 6.99-
| 6.90(m, 1H), 5.48-5.33(m, 1H), 3.63-3.44(m, 4H), 1.99~1.77(m, 4H),
1.47(s, SH).
5 Example 61
(2E)—3—(4—Chlorophenyl)—N~[(lS)—Z—oxo—z-{[2—oxo—2—(4—{[3—
(trifluoromethyl)-2-pyridylloxy}-1l-piperidinyl)ethyllamino}-1- (2~
pyridylmethyl)ethyl]-2-propenamide
' The title compound was obtained from tert-butyl 4-{[3-

10 (trifluoromethyl)-2-pyridyl]oxy}-1l-piperidinecarboxylate and
{[(28)~-2—{[ (2E) =3- (4—-chlorophenyl) -2-propenoyl] amino}-3- (2~
pyridyl)propanoyl]amino}acetic acid in the same manner as in
Example 1.

. ESI-MS: m/z 616 (M+1)

15+ !H-NMR (300MHz, CDCls) & 8.59-8.53(m, 1H), 8.30-8.25(m, 1H), 8.06-

7.83(m, 3H), 7.66-7.55(m, 2H), 7.45(d, J=8Hz, 2H), 7.35(d, J=8Hz,
. 2H), 7.29—7.14(m, 2H), 7.00-6.93(m, 1H), 6.50(dd, J=15,3Hz, 1H), "
5.55-5.45(m, 1H), 5.06-4.98(m, 1H), 4.14-3.90(m, 3H), 3.60-3.35(m,
44), 3.30-3.20(m, 1H), 2.00-1.79(m, 4H).
20 Example 62
5-Chloro~N-[ (1S)-2-oxo-2-{ [2-ox0o-2—- (4—-{ [3-
(trifluoromethyl)-2-pyridyl]oxyl-1-piperidinyl)ethyl]amino}-1-(2-
pyridylmethyl) ethyl]-1l-benzofuran-2-carboxamide '
The title compound was obtained from tert-butyl 4-{[3-

25  (trifluoromethyl)-2-pyridyl]oxyl}-l-piperidinecarboxylate and
{1(28)-2={ [ (5=-chloro-1l-benzofuran-2-yl)carbonyl]amino}~-3-{2-
pyridyl)propanoyl]amino}acetic acid in the same manner 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, 1H),
8.28(d, J=bHz, 1H), 8.20-8.07(m, 1H), 7.86(d, J=8Hz, 1H), 7.69-
7.5%(m, 2H), 7.49(d, J=8Hz, 1H), 7.42(s, 1H), 7.38(dd, J=8,2Hz,

r 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, 5H), 2.00-1.79(m, 4H).
35 Preparation 40

4~ (4-Fluorophenoxy)piperidine
To a solution of tert-butyl 4-hydroxy-1l-
piperidinecarboxylate (2.0 g), 4-fluorophenol (1.1 g) and
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“N& 10acetate (25 ml) at 8°C. The mixture was stirred at room

temperature for 1 hour. The reaction mixture was poured into
saturated aqueous sodium hydrogencarbonate solution and extracted
10 with ethyl acetate. The organic layer was dried over anhydrous
magnesium sulfate and concentrated in vacuo to give the title
compound (1,08 qg).
Example €3
: (2E) -3- (4~Chlorophenyl)-N~[ (1S)~2- ({2~ [4- (4—-fluorophenoxy) -
15 = 1l-piperidinyl]-2-oxoethyl}amino)-2-oxo-1-(2-pyridylmethyl)ethyl]-
- 2-propenamide
The title compound was obtained from 4- (4— , o
fluorophenoxy)piperidine and {[(2S)-2-{[(2E)-3-(4- chlorophenyl)—
2—propenoyl]amino}—3—(2—pyridyl)propanoyl]amlno}acetlc acid in
20 the same manner as in Example 59.
ESI-MS: m/z 565 (M+1) .
'H-NMR (300MHz, CDCls) & 8.60-8.53(m, 1H), 8.07-7.85(2H, m), 7.68-
7.56(m, 2H), 7.45(d, J=8H=z, 2H), 7.35(d, J=8Hz, 2H), 7.31-7.15(m,
2H), 7.04-6.93(m, 2H), 6.90-6.80(m, 2H), 6.50(dd, J=15,2Hz, 1lH),
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
5-Chloro-N-[ (18)-2-({2-[4~ (4-fluorophenoxy)-1-piperidinyl] -
2-oxoethyl }amino) -2-oxo-1- (2-pyridylmethyl) ethyl]~1-benzofuran-2-
30 carboxamide
The title compound was obtained from 4-(4-
fluorophenoxy)piperidine and {[(28)-2-{[(5-chloro-1-benzofuran—-2-
' yl)carbonyl]amino}-3-(2-pyridyl)propanoyl]amino}lacetic acid in
the same manner as in Example 59.
35 ESI-MS: m/z 579 (M+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, 1lH),
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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3.75-3.44(m, 4H), 3.40-3.26(m, 2H), 1.95-1.73(m, 4H).

Preparation 41

4~ {4~ (Trifluoromethyl)phenoxy]piperidine hydrochloride
5 The title compound was obtained from tert-butyl 4-hydroxy-
l-piperidinecarboxylate and 4-(trifluoromethyl)phenol in the same
manner as in Preparation 38.
'H-NMR (300MHz, DMSO-d¢) & 7.67(d, J=8Hz, 2H), 7.19(d, J=8Hz, 2H),
4.85-4,737(m, 1H), 3.29-3.00(m, 4H), 2.20-2.05(m, 2H), 1.98-
10 1.78(m, 2H).
Example 65
(2E) -3~ (4-Chlorophenyl)-N-{ (15} ~2-ox0o~2-[ (2-ox0o-2- {4~ [4~
(trifluoromethyl)phenoxyl-1-piperidinyl}lethyl)amino]-1- (2~
pyridylmethyl)ethyl]-~2-propenamide
15 The title compound was obtained from 4-[4-
(trifiuoromethyl)phenoxylpiperidine hydrochloride and {[ (28)-2-
{[ (2E) -3— (4—chlorophenyl ) —-2-propenoyl]amino}-3- (2~
pyridyl)propanoyl]amino}acetic acid in the same manner as in
Example 59.
20 ESI-MS: m/z 615(M+1)
'H-NMR (300MHz, CDCls). & 8.60-8.53(m, 1H), 8.10-7.85(m, 2H), 7.68-
7.51(m, 4H), 7.45(d, J=8Hz, 2H), 7.35(d, J=8Hz, 2H), 7.30~7.15(m,
, 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).
Example 66
5-Chloro-N~[ (18) ~2~ox0o-2-[ (2-ox0o—2-{4-[4~
(trifluoromethyl)phenoxyl-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 {[ (2S8)-2-
{[ (5-chloro-l-benzofuran-2-yl)carbonyl]amino}-3-(2-
pyridyl)propanoyl]lamino}acetic acid in the same manner as in
Example 59.
35 ESI-MS: m/z 629 (M+1)
'H-NMR (300MHz, CDCls) & 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,
1H), 7.43(s, 1H), 7.39(dd, J=8,2Hz, 1H), 7.33-7.16(m, 2H), 6.95(d,
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15 The title compound was obtained from tert-butyl 4-(4-
| chlorophenoxy) -l-piperidinecarboxylate and {[(2S)-2-{[(2E)-3-(4~-
chlorophenyl)-2-propenoyl]amino}-3- (2-pyridyl) -
propancoyl]laminolacetic acid in the same manner as in Example 1.
. ESI-MS: m/z 581 (M+1) '

200 'H-NMR (300MHz, CDCls) & 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, 2H), 3.80-3.20(m, 6H), 1.91-1.73(m,
4H) .
25 Example 68
' 5-Chloro-N-{ (18)-2-({2-[4~ (4-chlorophenoxy)-1-piperidinyl]-
2-oxoethyl}lamino) -2-oxo-1- (2-pyridylmethyl) ethyl]-1-benzofuran-2-
carboxamide
The title compound was obtained from tert-butyl 4-(4-
30 chlorophenoxy)-l-piperidinecarboxylate and {[(28)-2-{[ (5-chloro-
l-benzofuran-2-yl)carbonyl}amino}-3-(2-pyridyl) propanoyl]-
. aminolacetic acid in the same manner as in Example 1.
ESI-MS: m/z 595 (M+1)
'H-NMR (300MHz, CDCl;) & 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),
~7.39(dd, 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(m, 1H), 4.15-3.97(m, 2H), 3.29-3.28(m,
6H), 1.95-1.74(m, 4H).
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397 mg) in dimethoxyethane (4 ml) was added a solution of 2-

5 pyridinethiol (1.05 g) in dimethoxyethane (6 ml) at 0°C, and the
mixture was stirred at room temperature for 1 hour. To the
mixture was added tert-butyl 4-bromo-l-piperidinecarboxylate
(2.74 g), and the mixture was refluxed for 2 hours. After cooling,
the resulting suspension was diluted with ether and filtered

10 through a pad of Celite. The filtrate was washed with brine,
dried over anhydrous magnesium sulfate and concentrated in vacuo.
-The residue was purified by silica gel column chromatography
(eluent; 14% ethyl acetate in n-hexane) to give the title
compound (2.2 g) as a white solid.

15 ESI-MS: 295.1 (M+H)

- 'H-NMR (300MHz, CDCl3) & 8.42(dd, J=5,2Hz, 1H), 7.47(td, J=8,2Hz,.
1H), 7.16(d, -J=8Hz, 1H), 6.99(dd, J=8,5Hz, 1H), 4.06-3.83(m, 3H),
3.16-3.02(nm, 2H), 2.12-2.00(m, 2H), 1.71-1.56(m, 2H), 1.46(s, O9H).

- Example 69

20 (2F) -3- (4-Chlorophenyl) —N-[ (1S) -2-0xo-2- ( { 2-oxo-2~-[4— (2—
pyridylthio) -1-piperidinyl]ethyl}amino)-1-(2-
pyridylmethyl) ethyl]-2-propenamide
The titlée compound was obtained from tert-butyl 4-(2-
pyridylthio)-l-piperidinecarboxylate and {[(2S)-2-{[(2E)-3- (4
25 chlorophenyl)-2-propenoyl]amino}-3- (2-pyridyl)propanoyl]amino}-
acetic acid in the same manner as in Example 1.
ESI-MS: 564.2 (M+H)
H-NMR (300MHz, CDCls) & 8.55(dd, J=5,2Hz, 1H), 8.41(dd, J=5,2Hz,
1H), 8.02-7.96(m, 1H), 7.95-7.88(m, 1H), 7.63(td, J=8,2Hz, 1H),
30 7.61(d, J=16Hz, 1H), 7.52-7.42(m, 3H), 7.35(d, J=8Hz, 2H), 7.28-

- 7.23{(m, 1H), 7.18(dd, J=8,5Hz, 1H), 7.15(d, J=8Hz, 1H), 7.00(dd,
J=8,5Hz, 1H), 6.50(d, 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-ox0-2~- ({2-ox0o-2-[4- (2-pyridylthio)-1-
piperidinyl]ethyllamino) -1-(2-pyridylmethyl)ethyl]-1-benzofuran-
2-carboxamide
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‘H-NMR (300MHz, CDCls) & 8.80-8.73(m, 1H), 8.62(dd, J=5,2Hz, 1H),
8.41(dd, J=5,2Hz, 1H), 8.18-8.10(m, 1H), 7.65(td, J=8,2Hz, 1H),
7.65(d, J=2Hz, 1H), 7.51-7.44(m, 2H), 7.42(s, 1lH), 7.38(dd,
J=9,2Hz, 1H), 7.27(d, J=8Hz, 1H), 7.20(dd, J=8,5H=z, 1H), 7.15(d,
J=8Hz, 1H), 6.99(dd, J=8,5Hz, 1H), 5.15-5.06(m, 1H), 4.25-4.00 (m,
4H), 3.71-3.59(m, 1H), 3.49(dd, J=15,5Hz, 1H), 3.38-3.09(m, 3H),
2.19-2.01(m, 2H), 1.73-1.52(m, 2H).
Example 71

(2E)=3- (4-Chlorophenyl) -N-[ (138)-2-oxXo-2- ( {2—-ox0—-2~-[4~ (2-
pyridylsulfonyl)-1-piperidinyl]jethyllamino)-1-(2-
pyridylmethyl)ethyl]-2-propenamide

The title compound was obtained from 2= (4~
piperidinylsulfonyl)pyridine hydrochloride - and {[(28)-2-{[(2E)-3-
(4-chlorophenyl) -2-propenoyl]amino}-3- (2-pyridyl) propanoyl] -
amino}acetic acid in the same manner as in Example 59.
ESI-MS: 596.2 (M+H).
'H-NMR (300MHz, CDCls;) & 8.75-8.80(m, 1H), 8.58-8.52(m, 1H), 8.12-
7.82(m, 4H), 7.68-7.55(m, 3H), 7.45(d, J=8Hz, 2H), 7.35(d, J=8Hz,
2H), 7.28-7.15(m, 2H), 6.54-6.44(m, 1H), 5.04-4.96(m, 1H), 4.68-
4.56(m, 1H), 3.99(app d, J=4Hz, 2H), 3.88-3.67(m, 2H), 3.47-

3.35(m, 1H), 3.29-3.19{(m, 1H), 3.11-2.97(m, 1H), 2.74-2.61(m, 1H),

2.12-1.90(m, 2H), 1.86-1.68(m, 2H).

. Example 72

30

35

5-Chloro-N-~[ (1S)-2-oxo-2~ ({2-0ox0-2-[4- (2-pyridylsulfonyl) -
l-piperidinyl]ethyllamino)-1-(2-pyridylmethyl)ethyl]-1-
benzofuran-2-carboxamide :

The title compound was obtained from 2- (4-
piperidinylsulfonyl)pyridine hydrochloride and {[ (2S)-2-{[ (5-
chloro-l1-benzofuran-2-yl)carbonyl]amino}-3-(2-
pyridyl)propanoyl]amino}lacetic acid in the same manner as in
Example 59.

ESI-MS: 578.1 (M+H)
'H-NMR (300MHz, CDCls;) & 8.85-8.57(m, 3H), 8.23-7.95(m, 3H), 7.69-

70
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2.99(m, 1H), 2.74-2.61(m, 1H), 2.13-1.91(m, 2H), 1.88-1.65(m, 2H).
Preparation 44

5 tert-Butyl 4-{(5-chloro-2-pyridyl)thio]-1-
piperidinecarboxylate

The title compound was obtained from tert-butyl 4-mercapto-
l-piperidinecarboxylate and 2, 5-dichloropyridine in the same
manner as in Preparation 7.

10 H-NMR (300MHz, CDCls) 8§ 8.38(dd, J=2,1Hz, 1H), 7.45(dd, J=8,2Hz,
1H}, 7.10(dd, J=8,1Hz, 1H), 4.01-3.85(m, 3H), 3.14-3.00(m, 2H),
2.10-1.98(m, 2H), 1.70-1.58(m, 2H), 1.46(s, OH).

Example 73

(2E)-3-(4-Chlorophenyl)-N-[ (18)-2-[ (2-{4-[ {5—chloro-2-

15 pyridyl)thio]-l-piperidinyl}-2-oxoethyl)amino]-2-oxo-1-(2-
pyridylmethyl)ethyl] -2-propenamide .

The title compound was obtained from tert-butyl 4-[ (5-
chloro-2-pyridyl) thio]-1-piperidinecarboxylate and {[(28)-2-
{[(2E) =3-(4-chlorophenyl) -2-propenoyl]amino}-3- (2-pyridyl) -

20 propanoyllaminolacetic acid in the same manner as in Example-1l.
ESI-MS: 598.1 (M+H)

'H-NMR (300MHz, CDCls) & 8.56(dd, J=5,2Hz, 1H), 8.37(d, J=2Hz, 1H),
8.03-7.97(m, 1H), 7.95-7.89(m, 1H), 7.63(td, J=8,2H=z, '1H), 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, 1lH), 6.50(d, J=16Hz,
1H€), 5.06-4.97(m, 1H), 4.27-4.14(n, 1H), 4.10-3.97(m, 3H), 3.70-
3.58(m, 1H), 3.43(dd, J=15,5Hz, 1H), 3.30-3.07{(m, 3H), 2.17-
2.00(m, 2H), 1.72-1.54(m, 2H).

. Example 74 _

30 5-Chloro-N-[ (1S)-2-[ (2-{4~[ (5-chloro-2-pyridyl) thio]-1-
piperidinyl}-2-oxoethyl) amino]-2-oxo-1- (2-pyridylmethyl)ethyl]-1-
benzofuran-2-carboxamide

The title compound was obtained from tert-butyl 4-[ (5-
chloro-2-pyridyl) thio]-1-piperidinecarboxylate and {[(2S)-2-{[(5-

35 chloro-l-benzofuran-2-yl)carbonyl]amino}-3~ (2-pyridyl)propanoyl]-
aminol}acetic acid in the same manner as in Example 1.

ESI-MS: 612.1 (M+H)

H-NMR (300MHz, CDCls) & 8.81-8.73(m, 1H), 8.62(dd, J=5,2Hz, 1H),
71
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30 Example 59.
ESI-MS: 578.1 (M+H)
 'H-NMR (300MHz, CDCl3) & 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, J=2Hz, 1H), 7.4%(d, J=9Hz, 1H), 7.42(s, 1H), 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).

72



1

1& ()-5 || (10%@&@& ()-5 LvU310! X bl $' 109Q Q & ()-\3 I P"10% & () -

| 91 109% & ()-10(10(10( |y;10% & ()- | (109NAN&' ()-5L)|[:vU310! X

x| $' 109DV X' | $' 10% & ()-\3l " 1$ 10%I&KE ()-\3 IPETLPWNT06E ()-\3
11$ 10%R& ()-\3 1$ 10% #i & ()-\3Q4~T|[:vU310! X |$ 109%@ @& ()-\3l

T1$ 109K $X& ()-)3l ) $ 1098 $S& ()-\3 T 1$ 10%8& ()-\3 1$ 10%a' \& ()-\3
TI$ 10@_&?__%&@&15&"—’ 2 vU410! YF(1099&' ()-3 | #1094 & () -
IYlszs(a!l (1)0/0/624 <(&) (él te%%d%l[;dL [J(Q%M(J):ephé@mmm—@}plﬁie!sql[nada&b@kylate

%) % Y|

YF(1096& () -3 ‘T]?E( éb’g} %Q(é%lfj %451%\9 ﬁ%cﬁn)f %80/%%9@%& (4-pFomo-1-

T YF( 10W@@2&etidﬁ1edﬂ§(bmm&6(;m@ 4mlmw&9)eﬁ&ep¢t}31®m(mm &ap- manner

YF(1 & 109w (& ()-& | 891 10% & () - 10% 10% 10% | ;
10994 & % ﬂ(i 58%%%1 gYF( 10% &&' () - 3i MoD| A i e (V(@E.O%&( OPURE
% 0YR&' ()lHFlﬂMR YSSORDYR' (PCH() ¥s79899&e&24 fm FEH (1@0/@7&3(534 @, 2H)

‘Z( 10%(|@ Q&P ] ; AABAL . 8bYa, WYY\ BY%-). 86 (h, 2@) ‘Vtilo%i—i&BO)mF( Ys
%4.0% ' (1) F( Ys 940%y& ()-F( Ys %40% & & () - F(

9%4.0% ' & OMEC\] abcvU410! Y(10%1% d& () -5 VY(lO%&f& ()-5

|&&l 10994 afnp1 200 10( 10( |; 10% & ()- 1186’ 100/4&'()4\/5 0| [: vu410!

SRR 1T el M 5 S 0 - (120508 O
chlorophenyl)thio]-1-piperidinyl}-2- oxoethyl)amlno] -2~0x0-1- (2~
pyridylmethyl)ethyl]~2-propenamide

The title compound was obtained from tert-butyl 4-[(4-
chlorophenyl)thio]-1-piperidinecarboxylate and {[(2S)-2-{[(2E)-3-
15 (4-chlorophenyl)-2-propenoyl]lamino}-3- (2-pyridyl) -
propanoyl]amino}acetic acid in the same manner as in Example 1.

ESI-MS: 597.2 (M+H) : :
'H-NMR (300MHz, CDCls) & 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 4, d=4Hz, 2H), 3.71-
3.59(m, 1H), 3.47-3.37(m, 1H), 3.29-3.16(m, 2H), 3.15-2.91(m, 2H),
2.00-1.88(m, 2H), 1.59-1:42(m, 2H).

Example 78
25 5-Chloro-N-[(1S)-2-[ (2-{4-[ (4-chlorophenyl)thio]-1-

piperidinyl}-2-oxoethyl)amino]-2-oxo-1-(2-pyridylmethyl)ethyl]-1-
benzofuran-2-carboxamide

The title compound was obtained from tert-butyl 4-[(4-
chlorophenyl)thio]l-1-piperidinecarboxylate and {[(28)-2-{[ (5~

830 chloro-1l-benzofuran-2-yl)carbonyl]amino}-3-(2-pyridyl)propanoyl]-
aminolacetic acid in the same manner as in Example 1.

ESI-MS: 611.1 (M+H)
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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e F(10% l‘?ﬁi%(flower)alkyl, or a pharmaceutically acceptable salt thereof.

.10, The compound of claim 1, wherein R' is benzofuranyl
substituted by chlorine, or styryl substituted by chlorine, or a
35 pharmaceutically acceptable salt thereof.

11. The compound of claim 1, wherein R' is 5-chloro-1-
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T+’9k|”n%RgE§EH¥M%H5idéiH§ rheumatoid arthritis, systemic lupus
erythematosus and multiple sclerosis; dermatitis; eczema; cancer;
solid tumors; metastasis; rejection by organ transplantation;

30 shock including septic shock; sepsis-induced 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

35 syndrome; neuropathic pain; allodynia; hyperalgesia; neurological
disorders; neuroprotection; Parkinson's disease; amyotrophic
lateral sclerosis; male sexual dysfunction including erectile
dysfunction; female sexual dysfunction including orgasmic
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scleritis; corneal neovascularization; keratitis; corneal edema;
corneal opacity; corneal dystrophy; keratoconus; neuroparalytic
keratitis; diabetic retinopathy; retinal artery occlusion;
retinal vein occlusion; central serous chorioretinopathy; central
10 hemorrhagic chorioretinitis; macular degeﬁeration 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
15 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
20 astigmatism, hyperopia, myopia and presbyopia; dry eye syndromes;
lacrimal duct obstruction and dacryocystitis.

16. A pharmaceutical composition comprising FK506 and the

compound of claim 1 or a pharmaceutically acceptable salt thereof.
25

17. Use of a pharmaceutical composition comprising FK506 and the

compound of claim 1 or a pharmaceutically acceptable salt thereof

as an immunosuppressant.

30 18. Use of a pharmaceutical composition comprising FK506 and the
compound of claim 1 or a pharmaceutically acceptable salt thereof
as a medicament for the prevention or treatment of rejection by
organ transplantation.
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