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and act astistadiag dbilities and strong heparin-binding abilities. At present, it is considered that
chemokine is related to not only the control of infiltration of specific leukocyte at the time of
inflammations and immune responses but also the development and homing of lymphocyte
under physiological conditions and migration of hemocyte precursor cells and somatic cells.
25 Differentiation, proliferation and cell death of hemocytes are controlled by various types
of cytokine. In the living body, inflammations are found topically and differentiation,
maturation and the like of lymphocytes are carried out at certain specified sites. That is,
various necessary cells migrate into certain specified sites and accumulate therein to cause a
series of inflammations and immune responses. Accordingly, migration of cells is also an
30 indispensable phenomenon in addition to differentiation, proliferation and death of cells.
Migration of hemocytes in the living body starts firstly in the development stage by the
shift of hematopoiesis started in the aorta-gonad-mesonephros (AGM) region into permanent
hematopoiesis in bone marrow via fetal liver. Furthermore, precursor cells of T cells and
thymus dendritic cells migrate from the fetal liver into the bone marrow and then into the
35  thymus gland and cytodifferentiate under thymus environment. The T cell which received
clone selection migrates into secondary lymphoid tissues and takes part in an immune
response in the periphery. The Langerhans” cell of the skin activated and differentiated by

capturing an antigen migrates into the T cell region of a topical lymph node and activates
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used for treatment for autoimmune disease or allergic diseases. The more effective a drug is,
the severer a side effect caused by it is, and it is suggested that the treatment with these drugs
is not an underlying remedy for the disease, but a mere symptomatic treatment.
At the same time, acquired immunodeficiency syndrome (hereinafter referred to as

35  “AIDS”) which is induced by human immunodeficiency virus (hereinafter referred to as
“HIV”) is one of the diseases of which their therapeutic methods are most earnestly desired in
recent years. Once infection with HIV is completed in a CD4-positive cell whichis a
principal target cell, HIV repeats its proliferation in the body of the patient and, sooner or later,
completely destroys T cell which takes charge of the immunological function. During this



conpletely destroys T cell which takes charge of the immunol ogical function.
During this 2 process, the immunol ogical function is gradually reduced to
cause fever, diarrhea, |ynph node enlargenent and the |like various
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Based on the above, it is considered that chemokine (for example, RANTES, MIP-1«,
MIP-1B, etc.) receptors, especially CCR5 are deeply related to the inflammation,

30 immunological diseases, infectious diseases (infection with HIV, infection with RSV, etc.; and
cardiovascular diseases. For example, it is considered that they are related to various
inflammatory diseases (asthma, nephritis, nephropathy, hepatitis, arthritis, rheumatoid arthritis,
rhinitis, conjunctivitis, inflammatory bowel disease such as ulcerative colitis, etc.;
immunological diseases (autoimmune diseases, rejection in organ transplantation (rejection of

35  graft of solid organ, rejection of graft of pancreatic islet cells in therapy for diabetes, GVHD
(graft-versus-host disease), etc.; immunosuppression, psoriasis, multiple sclerosis, etc.;
infectious diseases (infection with human immunodeficiency virus, acquired
immunodeficiency syndrome, infection with RSV, etc.; allergic diseases (atopic dermatitis,
urticaria, allergic bronchoplumonary aspergillosis, allergic eosinophilic gastroenteritis, etc.;



i nfectious diseases (infection with human i mmunodefi ci ency virus, acquired
i mmunodefi ci ency syndrone, infection with RSV, etc.; allergic diseases
(atopic dermatitis, wurticaria, allergic bronchopl unonary aspergillosis,
allergic eosinophilic gastroenteritis, etc. 3 cardiovascular di seases
(arterios ero ischemic reperfusjon.i etc. cute respiratory
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Patent Reference 1).
It is reported that the aminopiperidine derivatives represented by formula (Z):
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20 wherein R'* is a hydrogen atom or a C1-12 alkyl group; R*? and R** each independently

represents a hydrogen atom or a C1-12 alkyl group; X is a nitrogen atom or an oxygen atom;
and A% is

R"'Z»:( R4z>=<4

N\YNstz or Rsz-N\(N
RSZ RSZ
wherein R* is a hydrogen atom, a C1-12 alkyl group, a C3-8 cycloalkyl group, an aryl
25  group, a substituted aryl group, aryl-C(=0)-, or aryl-CH(OH)-; R*? is a hydrogen atom, a C1-
12 alkyl group, a C1-4 alkoxy group, a halogen atom, or CORZ; and R% is a hydrogen atom, a
C1-12 alky! group, or a substituted C1-4 alkyl group as long as the definition of each symbol
is an excerpt partially,
are useful as inhibitors of the chemokine receptors (ref. Patent Reference 2).



Cl-12 al kyl group, or a substituted Cl-4 al kyl group as long as the
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15 On the other hand, it is reported that triazaspiro[5.5]undecane derivatives, quaternary
ammonium salts thereof or N-oxides thereof, or pharmacologically acceptable salts thereof
regulate the effect of chemokine/chemokine receptor (CCR), so they are useful for prevention
and/or treatment of various inflammatory diseases, asthma, atopic dermatitis, urticaria, allergic
diseases (allergic bronchopulmonary aspergillosis or allergic eosinophilic gastroenteritis, etc.),

20  nephritis, nephropathy, hepatitis, arthritis, theumatoid arthritis, psoriasis, rhinitis,
conjunctivitis, ischemic reperfusion disorder, multiple sclerosis, ulcerative colitis, acute
respiratory distress syndrome, cytotoxic shock, diabetes, autoimmune disease, in transplanted
organ rejection reactions, immunosuppression, cancer metastasis and acquired immune

deficiency syndrome (ref. Patent Reference 5).

25 It is also described that the compounds represented by formula (M):
RM RM
R2M
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RMM1 N (M)

RSM/\.|7M M \XM_R3M
R

are modulators of chemokine receptor activity (ref. Patent Reference 6).

Patent Reference 1: W02004/080966
30  Patent Reference 2: W002/079186
Patent Reference 3: W002/102787



are nodul ators of chenokine receptor activity (ref. Patent Reference 6).
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CCRS antagonists and have very high safety. Thus, the present invention has been completed.

The present invention relates to

A compound represented by formula (I):

SoNSECEy

25 wherein R' represents (1)-N(R'M)S0,-R'®, (2)-SO,NR'R'P, (3)-COOR'E, (4) -ORY, (5)
-S(0)aR'C, (6) -CONRMRY, (7) -NR'®COR'™, (8) a cyano group, (9) a nitro group, (10)
NRMR™ (11) -NRTSONRIR™® (12) -NR¥)SONRHCOOR'"Y, (13)
NR"MC(=0)NR'EBRIC, (14) -N(R'PP)C(=S)NR'EER!FF_ (15) -COR'C| (16)
_C(RIHHRIJJ)ORIKK, a7 _C(RlLLRIMM)N(RINN)SOTRIPPS (18) _C(RIQQRIRR)SOZNRISSR]TF,

30 (19) -CRMMR'BEBYS(0)R'CC, or (20) 3- to 15-membered heterocyclic group which may
have a substituent(s);

whereinm is 0, t or 2;
R' R'B RIC RID RIE RIF RIS RM RV RIK RIL RM RIN RIP RIQ RIR RIS RIT
RIU, RIAA’ RIBB’ RICC, R!PP, RlEE’ RIFF, RIGG, RIHH, RlJJ’ RIKK’ RILL, RIMM pINK RIPP’ RIQQ,

35 RIRR RISS RITT RAA RIBBB and R'CC each independently represents a hydrogen atom, a
hydrocarbon group which may have a substituent(s), or a 3- to 15-membered heterocyclic
group which may have a substituent(s), as long as R€and R'°, R™ and RY, R™M and R'N, R1?
and R'®, R'8 and R, R'¥E and R'™, or R™ and R'™ may form a nitrogen-containing



hydr ocar bon group which may have a substituent(s), or a 3- to 15-nenbered
het erocyclic group which may have a substituent(s), as long as R c¢c and RI D,
RIH and R', RMand RIN, RIQ and RIR, R IBB and RICO RI EE and R FF, or R155
and R TT may form a ni trogen containing 6 heterocyclic group whi ch may have
asubstltuent(s) together with a njtrogen atomto, whic t hey bind, and R'HH
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have fu tuent er Sé ave e sane neaning as
descri béﬂdterwyshregrab@v@@e@@ybw@sybstagem h@r&® -R-des not represent an oxo
groyp, or w&%ﬁ%ﬁr%ﬁgﬁhgdﬁgeﬁ%memﬁw Ygiqgen atomor Cl-4 alkyl
group, a salt_ thereof, hereof, a sdl "t hereof, or prodrugs

t her eof ; a&l@égé%ﬁcpe%ﬁma&@ewm Hginge max @mwna@@whmﬂ e dqherein R2 is:
110" Isﬁbgﬂtdelﬁﬁg)N/\ /I\ R64 ! J~ NRG3 N\ ~R60 ,v \ R51 R62 R51 R51 R52
or R51 wheyei n the arroa/vt{leprfesents a, bi ndi ng goleon to piperidine ring;
R51, R52 sa{t; FRX-Hx1de thereot, a solvate thereof, or prodrugs thereof;

2 the compound according to the above-described 1, which is represented by formula (Ia):

2
R1
KT
RZ

20
wherein ring A' and ring B! may be the same or different and represent a benzene or
pyridine ring which may have further substituent(s); and other symbols have the same
meaning as described in the above-described 1, as long as R* does not represent an oxo group,
or =N-OR®,
25 wherein R® represents a hydrogen atom or C1-4 alkyl group,

a salt thereof, an N-oxide thereof, a solvate thercof, or prodrugs thereof;,
3.  the compound according to the above-described 2, wherein R?is:

0] 0 0
\NJ\WRsa \NJ\R“ ‘\]/N\N’Rss \NJ\O’RSO
!|251 ész , | 51 . 51 sz or
wherein the arrow represents a binding position to piperidine ring; R, R%, R® and R*
30  each independently represents (1) a hydrogen atom, (2) a hydrocarbon group which may have
a substituent(s), (3) a 3- to 15-membereqd heterocyclic group which may have a substituent(s),
(4) a C1-4 alkoxy group which may have a substituent(s), (5) a phenoxy group which may
have a substituent(s), or (6) a benzyloxy group which may have a substituent(s); and R*
represents (1) a hydrogen atom, (2) a hydrocarbon group which may have a substituent(s), or

35  (3)a3-to 15-membered heterocyclic group which may have a substituent(s),



30 each independently represents (1) a hydrogen atom (2) a hydrocarbon
group which may have a substituent(s), (3) a 3- to 15-nenbered heterocyclic
group which nmay have a substituent(s), (4) a Cl-4 al koxy group which may
have a substituent(s), (5) a phenoxy group which may have a substituent(s),
or (6) a benzyl oxy group which may have a substituent(s); and Rho
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N- oxi de_t hegeof, a sol vate thereqf odr u t th ound
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atom or atamerJa- @1 aIaKWI ggmpwphminmap havya fubegtuant$e)ps bdli terbf, Sih N-axiallierédier eof ,
an N- oxi d(gl %ﬁ of %él g’ﬁ %hereof or prodrugs thereof; 10 6. the
conpounty SHYRE TR Y PreRes SO descri bed 4, wherein the substituent is a
fluoriné. atherpmpowid amborrdmgabmm al:&)vafel"eifoﬂbe@ A owhereir tha stibstifuentis arfRiofiyt gr oup,
a salt thereoE1 20 §-0>§i d&P thereof, 8,89 a%e L her eof ’lttﬁer F od %g t her eof ;
7. the &SHpAGAITTEE 2By Y Sp8 A ‘&"é%‘&’ Bherogr. datdfiers F“ééfrJ hted by
f or nul athetead, dlolvatthefRéf-of peddaugs thé2e8R-1 NN H R51a-1 15 wherein Ra_ 1l

represents I Tel N ani ngs
as descri be%%ﬁm a(E‘)l'ove%@ﬁogﬁi %@{@Ecﬁgﬂib aﬁegéﬁéege %%X&e& Ega"?@ﬂr%gﬁ group
which #&hy have a substituent(s); R53a-' represents (1) a benzene ring which
may have a substltuent(s)H or (2) a pyridine ring which may have a
substituent (s and 0 rcsy | s have the sanme 20 neani ngs as described in
t he abowqa salN” t hereo®, an N-oxide thereof, a solvate

t her eof ‘ §S eof; 8. the corrplggggd aflaet)di ng to the

above- descrl bed 7, wherein R i N10 15-nenbered heterocyclic group
whi ch may have a substituent(s), gofall H t hereof, an N-oxide thereof, a

sol vate thereof, or prodrugs ther 25 9. the conpound according to t he
aboyve-described 8, wherein RGGis a 3- to 8-nenbered

wherein R'*" represents -CONR™RY or -COR'®®, wherein all symbols have the same

meanings as described in the above-described 1; R*'*! represents a hydrocarbon group which
may have a substituent(s); R**"! represents (1) a benzene ring which may have a substituent(s)
or (2) a pyridine ring which may have a substituent(s); and other symbols have the same

20  meanings as described in the above-described 2,
a salt thereof, an N-oxide thereof, a solvate thereof, or prodrugs thereof;

R'9% s a 3- to 15-membered

8.  the compound according to the above-described 7, wherein
heterocyclic group which may have a substituent(s),
a salt thereof, an N-oxide thereof, a solvate thereof, or prodrugs thereof;

R!6C is a 3- to 8-membered

25 9. the compound according to the above-described 8, wherein
nitrogen-containing saturated heterocyclic group which may have a substituent(s),
a salt thereof, an N-oxide thereof, a solvate thereof, or prodrugs thereof;
10. the compound according to the above-described 9, wherein the 3- to 8-membered
nitrogen-containing saturated heterocyclic group is a piperidine, piperazine or morpholine ring,
30  asalt thereof, an N-oxide thereof, a solvate thereof, or prodrugs thereof;
11. the compound according to the above-described 7, which is
N-(3-fluorophenyl)-N-{ 1-[(6-{4-[(4-methyl-1-piperazinyl)sulfonyl}phenoxy}-3-
pyridinyl)methyl}-4-piperidiny1}-N’-(6-methyl-3-pyridinyl)urea,
4-[(5-{[4-((3-fluoropheny!){[(6-methyl-3-pyridinyl )amino]carbonyl }amino)-1-
35  piperidinyl]methyl}-2-pyridinyl)oxy]-N-(2-methoxyethyl)benzenesulfonamide,



ni trogen-contai ning saturated heterocyclic group which nmay have a
substituent(s), a salt thereof, an N-oxide thereof, a solvate thereof, or
prodrugs thereof; 10. the conpound according to the above-described 9,
wherein the 3- to 8-menbered nitrogen-containing saturated heterocyclic
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5-{[{1-[(6-{4-[(4-acetyl-1-piperazinyl)carbonyl]phenoxy}-2-methyl-3-
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pyridinyl)methyl]-4-piperidinyl } (butyl)carbamoylJamino}-2,4-difluorobenzamide,
5-({butyl[1-({6-{4-(dimethylcarbamoyl)phenoxy]-2-methyl-3-pyridinyl }methyl)-4-
30  piperidinyi}carbamoyl}amino)-2,4-difluorobenzamide,
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5-{(butyl{1-[(2-methyl-6-{4-[(4-methyl-1-piperazinyl)carbonyl]phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl } carbamoyl)amino]-2,4-difluorobenzamide,
35 5-[(butyl{1-[(6-{4-[(4-hydroxy-1-piperidinyl)carbonyl]|phenoxy}-2-methyl-3-
pyridinyl)methyl]-4-piperidinyl} carbamoyl)amino]-2,4-difluorobenzamide,
5-({butyl[1-({2-methyl-6-[4-(4-morpholinylcarbonyl)phenoxy}]-3-pyridinyl } methyl)-
4-piperidiny!]carbamoyl }amino)-2,4-difluorobenzamide,
5-{[butyl(1-{[2-methyl-6-(4-{[4-(trifluoromethyl)-1-piperidinyl]carbonyl} phenoxy)-



pyridinyl)methyl] -4-piperidinyl } (butyl)carbanoyl]amno }
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pyri di ? e]tO¥’4 pi peridinyl} (propyl)carbanoyl]am no
}-2,04- dl4.| gbe eavitigal cogposition according to the above-described 13, which is a

S-{[{1 [ M Qi perazinyl)carbonyl ] phenoxy}-2-nmet hyl -3- 5
pyri di n&}{e&rre{(ﬂh / ‘]ék gﬁg%lp ?‘.5‘%33. nyl } (2-butyn-1-yl)carbanoyl ] am no} 2 4 d| fluorob
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prodrug&tﬁég,elfseof 13. a pharmaceutical conposition corrprl SI ng the corrpound
represent ed by formula (1) according to the above-described 1, a salt

t her eof 16-arfhapPkarmaesuiipalicoptposifion grepidiag i heabpve-doscripach by, avhich l@pasent 10 14.

thG_SOhafo?@fleHﬁtidiﬁdndﬂiﬁrﬂﬂéﬁﬁrhént@ﬂC@R@%E’té’d&hée@séshe above-described 13, which is

ccorarbl Wb PrEmatviet o SoRIRh axding b e S GeRebSE e SRS 28, ¢ he

phar macedgris Craﬂate@m@ﬁsfatﬂlﬁf@ﬁﬁﬁﬁ dibeged, iminngolapiovatistass! inflathnidtorywideabesi s an
agent 15 for preve %roﬁn and/ or treatnent of CCR5-rel ated di seases; 17. the
[

phar nac%rlﬁi{(?r(f:ﬁf f8¥Saccording to the above-described 16, wherein the
CCR5- r el &t elle phamasasicalr@nipositiohiaotesdidp mﬂmmbove-demﬂbéd)lﬁ Gﬂierein feases,

nf e car.gdi;ovascul ar e ses

| groﬁanngggsyrgﬁ y (ﬁﬁfg%sta?eo%éea | g 1?&%““3@%@% ’baecamf%i wherein the
20 CCRsimrahmideficidngenysdona, mf‘eatfoaom}oﬁesmnatorh Gyrmytuahﬁlmsgdeg{ectmnen@ygam rus,

ac re tor ncyt aI

U rus, SarpEOR ShiiEp Rk MO ab BRI ARetle hIRIBRRL LY DO B ory
bowel di%easea mdwnhmin&@comblmlﬁmcommﬂ|rsprn@nt£ddb’rfbnndaI(Bn of
the CO”B%ereogf’fé%@ﬁ?d%%s&Ybeﬁqr H‘éa%,lt”‘th(efe)of aﬁ%@%&ﬁ%@ﬂer&& Egﬁvé’tg‘ﬁg&e (Z%{' bed 1,

a salt an N-oxid her eo sol vate thereof, or a rug
t he¥%of Progri thereoty anweeorag@rﬁtaeer}t@ stlected HomyajieVerse HoRsCHBtase whémor Mt ase

i nhi bi t Biteade inhibitor, an integrase inhibitor, a CCR2 antagonist, a CCR3 antagonist, a CCR4
antagonist, a CCRS antagonist, a CXCR3 antagonist, a CXCR4 antagonist, a fusion inhibitor,
an antibody against a surface antigen of HIV, and a vaccine of HIV, an immunosuppressant
agent, a nonsteroidal antiinflammatory drug, a disease modifying anti-rheumatic drug, steroids,

30 an antiinflammatory enzyme preparations, a chondroprotective agents, a T-cell inhibitor, a
TNFa inhibitor, a prostaglandin synthase inhibitor, an IL-1 inhibitor, an IL-6 inhibitor, an
interferon gamma agonist, prostaglandins, a phosphodiesterase inhibitor, and a
metalloproteinase inhibitor;

20. amethod for preventing or treating a CCRS5-related disease in a mammal, which

35  comprises administering to a mammal an effective amount of the compound represented by
formula (I) according to the above-described 1, a salt thereof, an N-oxide thereof, a solvate
thereof, or a prodrug thereof;

21. use of the compound represented by formula (I) according to the above-described 1, a
salt thereof, an N-oxide thereof, a solvate thereof, or a prodrug thereof for the manufacture of

10



protease inhibitor, an integrase inhibitor, a CCR2 antagonist, a CCR3
antagoni st, a CCR4 antagonist, a CCR5 antagonist, a CXCR3 antagonist, a
CXCR4 antagonist, a fusion inhibitor, an antibody against a surface antigen
of HV, and a vaccine of HV, an immnosuppr essant agent, a nonsteroidal

antiinflamma ea rheumat,i c drug, steroids, 30
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or a praupERPisinep dgs usenl aswe ag@ﬁdﬂb@?m@loafan 00 tregimeg o CERP-relaisdent i on

and/ or Hfeabsrent d@Js rdt S36i C%"Paihﬁi%ltgfysa%%ﬁy aﬁ’d‘ﬁi:a?c%l @au@é &SRR s{dReffects

pre aration_of the comound represented by f ( ) according to the

- deased Bedrug mejakolizing qvéméfnhﬂaﬁm@séﬂw th%é?‘f’é’d?e wed yery, -e thereof,
or a prodrug thereof. 5 EFFECT OF THE | NVENTI ON The conpound of the present

I nvent en cal | nd tor, especially CCR5, and
have anB hﬁ&é\ééﬁﬁ%ﬂ)g @%’Rﬁﬁl}’(} (ildilﬁﬁ HI]-{)ENEFSB hey may be used as CCR5
?;gq ggon: st Slc;héﬁﬂlyﬂfochﬂaoﬁ%%dﬂ” 1ﬁiﬂ1eafhyaﬂﬁ%ﬂ)0ﬁ @YheM@lﬁlhia maﬁ@ﬁlélﬂfsuhfeﬁﬂﬁ)ﬂﬁgt of
rel ate 1B 1093 1F EX1H ﬁ i 0L v 1 1@n
scar cel Fpéﬁﬁgﬁg\\?ﬁ ﬁ %e % 36 3{“ Ra{lbg[% 2'1¥ }éenzyrre
i nhi i t Rbﬁ;R‘hrId”;mﬁé RWByR@inRIPB nEéleIférpy‘G%aR 1 RERT RVEDR ! 'rﬁm{@i,RRYI NG
OUT THE,hMNVENGI Iydr chn h dr oc i ch
may hav® a’Subs Uent ’(Ig I£lr ep?gsen ci feﬁzltgyeﬁr@ ¢ 30%‘ &ﬁﬁé lwq
RIG R gtouﬁuuclmﬁnetﬁy], ethil, I})‘I‘opwylsdﬂnﬁpylﬂil@l Rbﬁ;tyl i&e-Rirgl, RiffFowRyL) pahtrjlh RI BS
Ricc R I I L
i os, R oy i BeEit ectl, Wackh iddb e by Hefe it Bldugy T
al kyl — gtcod) =038 cysloatkyhglonp sudhyds,cyplopmply, cysloputybyyclobertyll cydlauyt y |
ut t toy. ' o} decyl
g%(g &GUPI %E %3 Yl qje%? g%@ﬁc%grouge%m% S \é1y ?ptaﬂgl 2%&&({(1&1@ ?féhtengj%gyﬂénenl&'l"
cycl oaI I?z;qctegybgrpusm @3 adyel by WIgIOWbBﬁ@t Vnylc%pmme yihexyd lgovexy| 20
group, gic. 4@3 18 cfeoRe] RN subh Q4 KBS, KoY 1@yl Wyclohekgriyhy! al 1yl
2- but enyl, (%) but en c?glo el?}} léenylsugroua’ Qp y ;l ben fh éydl? %y 57group such
as et hy B3Aup; ¢ic pﬁ%aﬁﬁy a@l Haup gyeh qyrnbew nmh@,hy g{%lp %Iccég)lacﬂ élati’élﬂﬂenyl
group syfdup %ﬁctpysc&e% IOBWlemﬁ ppemt; @lﬁuyd (cacyGIQMKﬁw(tl 491r11gqcp grofp Such (f) a
C6-14 aryl he@%/ﬁll? I g un i 9{%} ar al kyl
or chip S eheRRmAY] GRS rarhy) 5531&@&@ Bl (fﬁj%y Loy ewmega Lkyl)-(C 1
-4 al kylcjrclglf@pﬂeﬁ,ypgroag @& cycl ohexyl net hyI cycl ohexyl et hyl ,
cycl ohexyl PIRe ‘y‘;{ 'to J[S—memhl}/ereci he(ié/r%cfcrlll?:xg)(éu%a ¥he’ “3- to 15-membered heterocyclic
group which may have a substituent(s)” represented by R R'B R, RP RE RY RIS RIE
RY RIK RIL RIM RIN RIP RIQ QIR RIS RIT pIU RIAA RIBB RICC RIDD pIEE pIFF R1GG
10 RlHH R]JJ RIKK R]LL RIMM R]NN RIPP RlQQ RIRR RISS RITT R]AAA RIBBB and RICCC
includes a “3- to 15-membered unsaturated heterocycle” or a “3- to 15-membered saturated
heterocycle”. The “3- to 15-membered unsaturated heterocycle” includes, for example, pyrrole,
mmidazole, triazole, tetrazole, pyrazole, pyridine, pyrazine, pyrimidine, pyridazine, azepine,
diazepine, furan, pyran, oxepine, thiophene, thiopyran, thiepine, oxazole, 1soxazole, thiazole,
35  isothiazole, furazan, oxadiazole, oxazine, oxadiazine, oxazepine, oxadiazepine, thiadiazole,
thiazine, thiadiazine, thiazepine, thiadiazepine, indole, isoindole, indolizine, benzofuran,
isobenzofuran, benzothiophene, isobenzothiophene, dithianaphthalene, indazole, quinoline,
isoquinoline, quinolidine, purine, phthalazine, naphthylidine, quinoxaline, quinazoline,

cinnoline, benzoxazole, benzothiazole, benzimidazole, chromene, benzoxepine,

1



cycl opropyl et hyl group, etc. The "3- to 15-nenbered heterocyclic group” in

the "3- to 15-nenbered heterocyclic group which may have a substituent(s)"”
represented by Riln RRB Rlc RDRERF RIO RRH Ru RKRL, RMRNRPRQ
RIR R15 RIT RIU, RIAA, RIBS RICO RIDD RIEE RIFF RIGc 30 RRHH R n RIKK RILL,
RM R r RIFF R R RR Rl ss rr wnn RIBBB and.RI¢ccc Ji.ngludes a "3- to

15- e DRRERRAFRREE (RS dRErRIRG Dy poshicge. donsothiagepine. aHaZeRinGy at ed

het er OCU&iz@zemeh@enzadxai@lﬂébmh@m beizathiddadzett, el earbaddtd, Bdes, for
exanpl e, g rrol e, nhdazole trlﬁgole etra oIe gﬁazole ri.di ne,
pyr asi riarbolie; shridinge PReRRFnGbsrizo figh, yhpibenc, dibgnaishigbherie, phgothigzing,
oxepi nephetnhxmlree @hendxhﬂmnymmnhréxhu phemethridkes phﬁlantlﬁ@m&z pbémidisd, @?ﬂbﬁle,35
i sothi azal,e furaza zol e azi Lazi xazepi ne,

oxadh o BtRonE A O B2 AR SRl R R R SoRTEn
t hi adi a&hpdmpyrazlnel,abteah)ndﬁmyrﬂmieedlhydan)bmnmdme, téteahydfoplyeimidine, sobenzof ur an,

soqui nanvREDS ey RS RARERRe. dhidlPADRR. AR Rors PG RhFergiiie e
qui naz ote'tmbgdm(bampme; didy diobramdinalrepyrive dindhicxzpine, tetranziroixdpine) e,
chromeng,, gr%ﬂﬁ%;ﬁ%ﬂé %&d}&hmlpxran d1h¥c(1)rt0hhlieg:>1ne tetxbahxdrot 1ep1ne d1h oxazol

benzoxaze i'ne nzoxadi aze ben I e zothrazep "M enzthiadiazep

i ne,o bélthzdmspxmle d@ﬂuﬂh@z@pld@drh@mﬁiﬂfzuﬂea&throﬁgmt ﬂnhadhoaxadla,ole,
benzotr i’ﬁ?@J geanz;ﬁge{, EH%H#%X&&IQZI é;%l'i Hd}ﬁz %ﬂaﬂ dro J?z?z@ Lne, dibenzofuran,

xant hene ene hi azi n | ne, phenoxathiin,

t hi ant hdléméroomqhmnmrfﬁmht@mqméﬁmw, dthd@thlpélﬂZfﬁt,cﬂlhEim@WF@L ine, 5
i m dazogmg&mﬁ%d&%@ 'dﬁﬁdr&tﬁi%ﬁ??x@ kdiah d%ﬁﬁ‘%z@ inB&dinh BM&%%R g' ne,

tetrahydr azlne, etra ropyra2| ne ropyrl m di ne,
t et r ahy ptmadlaa@pme,dmi@luwﬁs)m elans, Abydropenzettigran.siily Y‘if@éﬁ pangofurin

di hydr oampaﬂaseﬁz@ﬂﬁ fl Qﬁzﬁﬂm&@oen%thmhaw aH ?aﬂoﬁkﬂiazorreealh?mqlﬁlﬁsllhﬁezepl ne,

di hydr opur an ro ydrooxepi ne, fetrahydr.o

di hydr of %%&n&meh%\y@fprﬁoewpw twaﬁwpﬁpﬂwegh% 1hy, gfqpﬁwngmem epi ne,
di hydr oxak htﬂd)azihdﬂ)dﬁf SRNREH dine, dethohyaRInapRE Pl dine, A ss¥alih@zol e,
di hydr of ur ﬁdr@p y@kl aizsol gl n?jl htk%ﬁrgrooxam o g; lm@édl azi ne,

i hydr oAb B o SR OBz o, R Bl SbEORBROIIE.

tetr ahytﬂtr@bythddlﬁticﬂmleﬂ&nzdxdim%@Tdﬁhyﬂfbb&iizd)@zmd,l diiglirobdiizathiaxine,

di t hi adi h hydr of h .
O a5 B hac o P R By SRR LRI AR ik e
d| hydr obihgdobenzangpink, Itgtdhpdmbbxmazqﬂmer dihydfdbenzduyatepinenzot hi ophene,

di hydr O{Cﬁrggﬁq}é%ltn%]@%%ﬂ% Béhgagg&géaﬁga&lﬁ%ﬁo?g}zgy%r ﬁ%gl t@gllﬁ enzoxazepme

tetrah nol rol soq
di hydr ogiyfecarbazede, tetraéwdmhgmb htdﬂwdaqacnélnedienﬁhﬂ@n@mdmwl i d| ne,

ot 2y OB R Gy A BSGE R BB By rd Sl gpaUl noxal i ne,

di hydroquinazoline, te roqui nazo OC|nn i ne,

t et&%hymtr@hydm@wW@thmém@xh@w@@ee hstm:fgrhwwe,rﬁwam Menzodithiolane,
di hydr opgpeg gtz et020 mr‘@zmmh@%@eu@ﬁm@é&w NEONARAEE for

di hydr obenzot hi azo di hydr obenzi m dazol e enzaze I ne,

tetr ahy%@ﬁé%zﬁéﬂéﬂéﬁ%émt’émwwﬁa?wp]&lé%lﬁlédaZOh ine, triazolidine, tetrazolidine,

t et r ahy gyapanERd barARIne SpiPeaZiad RUS RIS risthilne | REBE S A#RBING Cazkieahy dr obenzo
xazepi ne, . di hy drocarb Z ?1 tetrah)idrocar bazol e éj ydroacri gI ne,

t et rahy&ﬁegg(gqua&?mge perhydrodiazepine, oxilane, oxetane, tetrahydrofuran, tetrahydropyran,

30  perhydrooxepine, thiirane, thietane, tetrahydrothiophene, tetrahydrothiopyran,

perhydrothiepine, tetrahydrooxazole (oxazolidine), tetrahydroisoxazole (isooxazolidine),
tetrahydrothiazole (thiazolidine), tetrahydroisothiazole (isothiazolidine), tetrahydrofurazan,
tetrahydrooxadiazole (oxadiazolidine), tetrahydrooxazine, tetrahydrooxadiazine,
perhydrooxazepine, perhydrooxadiazepine, tetrahydrothiadiazole (thiadiazolidine),

35 tetrahydrothiazine, tetrahydrothiadiazine, perhydrothiazepine, perhydrothiadiazepine,
morpholine, thiomorpholine, oxathiane, perhydrobenzofuran, perhydroisobenzofuran,
perhydrobenzothiophene, perhydroisobenzothiophene, perhydroindazole, perhydroquinoline,
perhydroisoquinoline, perhydrophthalazine, perhydronaphthylidine, perhydroquinoxaline,
perhydroquinazoline, perhydrocinnoline, perhydrobenzoxazole, perhydrobenzothiazole,
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di hydr odi benzof uran, di hydrodi benzot hi ophene, t et rahydr odi benzof uran, 25

t et rahydr odi benzot hi ophene, di oxai ndane, benzodi oxane, chronman,
benzodi t hi ol ane, benzodithiane ring, etc. The "3- to 15-nmenbered saturated
het er ocycl e" includes, for exanple, aziridine, azetidine, azocane,
pyrrolidine |n1da oI|d|n tri zolldlne tetrazolidi pyr.azol i di ne,

pi peri dli’er‘i]@)’drﬁ Hghmisazale, Pﬁg’ry Frﬁeéh)ﬁ‘éoac Fﬁyﬁﬁfﬁﬁi}?‘i’i @E@gaﬂ’azepane
(per hydse @dlaaizoﬂﬁ@;ﬂ{mér@@tmﬁpalaﬁaneoahmame d?ﬁ@in@ne t et rahydrof uran,

tetr ahydr X er hy ep| thiirane, ane,
tetrahyd !ophﬂ t eHNahg akr perh OtNH epi ne,
tetrahydro- azol e azol | ahydr0|soxa (1 sooxazol i dine),

t etrahygdrot hi azol e (thiazoli d| ne) t et r ahydr oi sot hi azol e
(1 sot hi azol | di ne) t et r ahydr of ur azan,

t et rfahy dr ookhgdi3 aio$-a(eskemdni 5P )mmegrs@m;aﬁd:@tmméw@eq Aty theodx ii8-azi ne,
per hydrfh@ % fin geﬂ%ﬁﬁﬁéﬁﬁﬁ@.ﬁaﬁ%ﬁé&%@ﬂeﬁﬁ: cﬁ@%{oﬂp gﬁ Ot \glz‘agéu%snmem(s)”

(t hi adi az I ne tetr roth |a2|
per hydr@prﬁsgn_t ehbnR; p‘@P]N %&rmxampkz@émeg membepHsrivrted hmr@mrlghm i ne,

oxat hi %tm%? Iﬁ)’ﬁ:’éﬁ%@ %ﬁfdgﬁﬁ'ﬂ tonPBY thY BhQ hiRRE Weo‘{b'é'if@'aescrlbed 3- to 15-
perhydrobenzo hi ophene, dr oi sgbenzot hi ophene, per hydr ol ndazol e, per hydr oqu

i nol i nememgesed %Fi'-‘fﬁt%bf&‘ﬂﬁ@f ig&royper hyhe o%rﬁf’ﬁa‘lnﬁlilbﬁéd NHEIRRYGPHAMIRE hyl i di ne,

perhy dr afsthf@heletdtSclic @@hb’yﬂfcnﬂus 'f@rz@dahﬁb% aﬂ?lﬂmédﬁ&ﬁtliﬁeoe{zbeﬁle pyrrolidine,

per hydr ob; azol e, dr obenzot hi az 12 per hydr obenzi m dazol e,
per hydr Bedrhgice! naﬁ@eﬁ%?{?}%ﬂl@m@wg@ Iaa? P2 BIRSFIFC,

per hydrp&hﬁ@ﬁpﬁhﬁidﬂ@@ﬁﬁyd@p@t@zﬁﬁgu@% ydﬂjaképlﬂé)aiﬁ@hydibﬁlhie?ﬂ&. ~ or HN

L omb ol sbodezls (RrAzaliting), fotialy b ar Ol iEr e e rgiasale e 3.

L o 8- n&lﬁaﬁcﬁl&ﬂnd)J mt(a-algdmms@:thiaamla (iBethpadlidiasetktiakydrofueyiah) teugmri@mﬂia%dﬂe may
ave a t|tu S resente exanple, a 3- to

8- e ef llfﬁl?fb tﬁgrﬂ‘@’ &WBF qetr%’gﬁiloé’?(Fi‘illﬁﬁmﬁ’tpeﬁyélgqox%e@"?ﬁn?r ogen atomin
t he ri ngerhydmmetdﬁmepnhe,\xetrdgﬂnnhlhadzdle{thtad1a25hd1ne)ntm1ahyﬁremﬁanm:t ed

heterocy, ?rﬁhfdr%Pa‘dPazlneTerhﬁoth‘ia?zo m%d?&hﬁd az &ﬁﬂcﬁin@ g 10 saturated

het er ocyc I'C grou azlri di ne, azocane,
pyrrol i di neThe 3-td démmbhrwbhetcmc}aimlgrmmwhwh maydme adubﬂ@ﬁuepﬂs)amptesmtab,
pi peri di,neic I I epane
(per hyd'rgggz quilk Wré% E ﬁblg 9? ?%(tgéﬁ) ﬁ%érgﬂ ﬁiilujagarh rt%%gl 3 dtgrgx%%?ﬂ,%&n e),

t etZGhy ghoyp o BRE wesmbbatztmt(fﬁ rr@;ncwaémmiﬁmbéx maémpeazet(ndlm:,@mw; ne),

tetr ahng'rﬁ)élﬁﬂﬁch ﬁkﬁhﬁméﬁ@%ﬁh@%kﬁﬂ%ﬁhmﬁﬁkrﬁé}f&l{e%é'ﬂh?&l%ﬂzepme)

tetrahydr oxad|

(oxadi apghydphayening, eampphobina Mhirk mat hasadubekuentediand spkmeyepesdsablapi ne,

per hydr gpXadindZapéritne, be ildphuting Whidthay BhR 4 fubs@demey! i di ne),
tetrahyg%t q}ﬁﬁ ne,g hydrothl (:Idl a%zne er hy. drofsg

ze I he
per hydr ot hi 526 S¥egitsent” wdhe haydregarbas grouprphi mahaye aﬁéﬁ%@lﬂe@&s}]eqr Poyclic
gr op W GhenitRyed e 0@y chib R dupt wisioti ﬁﬁ)r ha®Ps @Sﬁﬁt&dt(s)b)‘eﬂ?és@nﬂe& bym'e, Ri%ef er abl y

may havB A teuet RuoRt (B ot b ey Tor o or ot ei‘i{ PIUEIR, BOugram i oh
azocaneR!CC, RIPD RIEE RIFF g oG _RIFH R RIKK pilL RIMM Rl RIPP RIQQ RIRR RISS RITT.
RIAAA, R'BBB and R'““C includes, for example, (1) a nitro group, (2) a hydroxyl group, (3) an
0xo0 group, (4) a thioxo group, (5) a cyano group, (6) a carbamoyl group, (7) an aminocarbonyl
30  group substituted by one or two C1-8 hydrocarbon group(s) substituted by one or two
substituent(s) selected from (a) a hydroxy! group, (b) an amino group, (¢) a C1-4 alkoxy group,
(d) a mono- or disubstituted amino substituted by a C1-8 hydrocarbon group, etc. (herein, the
“C1-8 hydrocarbon group™ is the hydrocarbon group having 1 to 8 carbon atoms.), (¢) a
carboxyl group, and (f) a C1-6 alkoxy-carbonyl, etc. (herein, the “C1-8 hydrocarbon group™ is
35  the “hydrocarbon group” having 1 to 8 carbon atoms among beforementioned “hydrocarbon
group”.) (e.g., N-methylaminocarbonyl, N-ethylaminocarbonyl, N-propylaminocarbonyl, N-
butylaminocarbonyl, N-cyclohexylmethylaminocarbonyl, N,N-dimethylaminocarbonyl, N-
butyl-N-cyclohexylmethylaminocarbonyl, N-cyclohexylaminocarbonyl, phenylaminocarbonyl,
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pyrrolidine, piperidine, piperazine, perhydropyrimdine, azepane
(per hydr oazepi ne), perhydrodi azepi ne, or norpholine which my have a

substituent(s), and still nore preferably piperazine, piperidine, or
nnrphollne whi ch nay have a substituent(s). The ' substltuent in the
"hydrocar bon group which may have a substituent(s)"” "3- to 25

15- menb¥r@dgm WEF‘F%OCQFQS’HMI %(%WW%@M“W% %@i(s) r epr esent ed

by RI A, afififBeth BlnﬁthQb Hzﬂn&ﬁeﬁyﬁh%xféﬂaﬂo%%zg ?Nﬁ SR| ELTR

RuR | B RIF H RIKx RIL
Rirr RICHPRAYeEs ggmlwcﬁbo 3 “F mr:ahe ar%@%&wﬁlw@aﬂgt etcf)or@e@(arrpl e, (1)
a nit r0czﬁb@m grdup) ( 6@&»&)@5@@ 1 rup @, AEthogydattionyl, féihoarédabmyo group,
GRETACOT ORI crivui e
(0 o iy gfg’ ?ﬂigéf ";Eg)r?fg&%@ﬁﬁ%%mg R ﬂ‘ﬁﬁfgﬂf’? Gted by
Cl-8 FRYGFBEArBmeqiodms): ( "RErONH STV ‘EIF‘S th
Rl by e R
Lt -y BRGSO RS R ondb bl B el Ua A Pentih 408 B0annc bned
NPy]:ﬁ‘ oc hﬂlbgwnopbemwp group((e.gg.or, i+ omegt- hlylbmﬁxnmnm tomylor phbrembphemoin goampbony| |
ro m
N byl oF ﬁé?&% 1@”@8&? 2T RPREAHRE Ml propyltbis, pprogyibio,
bﬁt yl - | Nbwty h@xtybutﬁthw gmpn@car(@éha/phenbdlthrpcgr@ne@‘l)aarﬁh@aﬂfylbmhﬁmﬂ group
en a O
N ( zyhyﬂ%%x el M Rl T RN R, m@éﬁﬁﬂ%‘mﬁ SshioRA €10
N[ 2- (N kbdsuﬁombétgrqupa(mgn@)féhﬂwlfcmm swisubionyll projylsalfonyl, butylsulfonyl group,
Carwxy% y{)lbzm&ﬂﬁfbfé} g'(zcg'\ié?sfl@&z &ﬂ{lﬁ gﬁrgyﬁk@g 1&&%{ bonyl, etc.),

(8) a group Cl-6 al koxy- car
met hoxyéwpﬂﬂiﬁ ing grAYRy e D H8hian aming 2spiyhish Bomgno- qr 8&&?&1 rAbonyl ,

but OXyCﬁK/&l@E‘Mb@n E)%QB?&@”M?&B&%H&H groh Fhas tHé'Efofé’ﬁ@ﬁxﬁﬁ@H& dGERLEY ineh¢e- ), (10) a
1). a en at.om | uorine, chlarine, hrom ne,

.SSLT ﬁe? : ﬁf@%ﬂ%ﬂc&@@ ANEINgY o 5@)& ‘Wfﬁdgﬁ %@ymﬁg\w@cg Hl%’thPY‘b% HRSEuERS)a

hal Ogenbﬁhﬂﬁpﬁ@lagsubsﬂﬁiehmé? fl?ﬂh&&bbo?%iaqp&&) ¢ FBRhONOX Nalofdh R, | sobut oxy,
| £l uoro 0X

t tert fl th t
C150h BbEin - T ssemple, SR ams el SR b Bogostpey Riginc,
p chI or bpiyintiny, didethytamine, diethylaniipl) epdolexglaatino, 1-etrbanioyl{2L5) a Cl- 6
put 1 ¢ iR Y e TP aAY up e lafind SRBRIPB oo 85I PR o a6
al kyl sulCtliSydyl gromlpme g(, dorgny], mtyhmrsmbmylnwtyryd:tlmﬂumw icyslbhexytoahongligbupy|
ot hyt 6ot SRR nEh R M tobePAcyR elduple oS HEGHY NG BERN Brd: S, 21)
etc2), aBojyo hﬁ‘tmmbntﬁddietﬂlﬁpﬁbeQQI)OUB Wzmelﬁmlamheve htny4 anhshweg&s@m p€1¢<é¢fbfrpm
acetyl amey %Pcfr@ﬁhﬂgéfgaﬁnarﬁglo EPHBm ﬁaé brdnfite, cﬁ rﬁﬂ;” roca&b 6@3' Lhis

nono- or ydroca roup ( roup” has
t he san@y@@aﬁb%g@ypd‘é%@? mpeHayen ftlll?étltuemifﬁg by eap @6hy@rﬁe§n (Fhisahydreagrbpre

Ut 4 Bl BB angl ot Ae it A0 (o pBnaona

ethyl, prop 1sopropyl benzyl, cyc ohexyl cyclohéxylmethyl, cyc ohexylethyl gr%%g, gc ())m

30  (c) a halogenophenoxy group (e.g., 0-, m- or p-chlorophenoxy, o-, m- or p-bromophenoxy
group, etc.), and (d) oxo, and contains 1 to 4 hetero atom(s) selected from the group consisting
of oxygen, sulfur and nitrogen other than a carbon atom (e.g., thienyl, furyl, pyrazolyl,
tetrahydropyranyl, thiazolyl, isothiazolyl, oxazolyl, isooxazolyl, imidazolyl, triazolyl,
tetrazolyl, pyridyl, pyrimidyl, pyridazinyl, quinolyl, isoquinolyl, indolyl, aziridinyl, azetidinyl,

35  pyrrolidinyl, pyrrolinyl, pyrrolyl, imidazolidinyl, piperidino, morpholino, dihydropyridyl, N-
methylpiperazinyl, N-ethylpiperazinyl group, etc.} , (25) a C1-10 haloalkyl group (e.g.,
difluoromethyl, trifluoromethyl, trifluoroethyl, chloromethyl, dichloromethyl, trichloroethyl
group, etc.), (26) a hydroxyimino group, (27) a C1-4 alkyloxyimino group (e.g.,
methyloxyimino, ethyloxyimino group, etc., (28) a C1-4 alkylsulfonyl amino group (for
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20 hydroxyl group, etc., for exanple, nethylamno, ethylamno, propylam no,
| sopropyl am no, butyl am no, di nethyl am no, diethyl am no, cycl ohexyl am no,
1- car banoyl - 2- cycl ohexyl et hyl am no, N butyl-N-cycl ohexyl net hyl am no,
phenyl ani no group etc.), (22) a Cl 8 acyl group (e.g., fornyl, acetyl,

- R0 g %”tf%lﬁu&ifc@? P R o RS BB g 252

EL (l; s% | t(QQ)h)'yIRtﬂfcmyBamhm gtBHmm'g),qﬂmdylbuifcmyd)ammc 0- tghmm]}ll/ﬂonyimmnqgimag,e it E) (r)n 4
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propylsulfamoyl, N-isopropylsulfamoyl, N-butylsulfamoyl group, etc.), (49) a di-C1-4

alkylsulfamoyl group (e.g., N,N-dimethylsulfamoyl, N,N-diethylsulfamoyl, N,N-
dipropylsulfamoyl, N,N-dibutylsulfamoyl group, etc.), (50) a phenylsulfinyl group, (51) a
phenylsulfonyl group, (52) an azide group, or (53) a hydrocarbon group which may have a
substituent(s) by 1 to 2 groups selected from the group consisting of (a) a hydroxyl group, (b)
35  anamino group, (c) a carboxyl group, and (d) a C1-6 alkoxy group (this “hydrocarbon group”
has the same meaning as described in the “hydrocarbon group™ and includes, for example,
methyl, ethyl, propyl, isopropyl, vinyl, ethynyl, cyclohexenyl, phenyl, naphthyl, benzyl,
cyclohexyl, cyclohexylmethyl, cyclohexylethyl, 2-hydroxyethyl, 2-aminoethyl, 2-carboxyethyl,
2-methoxyethyl, 3-methoxypropyl group, etc.). The “hydrocarbon group which may have a
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(36) an acylamno group having 1 to 8 carbon atons which nay be substituted
by hal ogen (e.g., formam de, 20 acetami de, trifl uoroacetam de,
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possible. When the number of subsmuents 1s two or more, each substituent may be same or
different.
30 The “carbocyclic group” in the “carbocyclic group which may have a substituent(s)”
formed by R and R, R and R'™MM, R'Q and RIRR or RIAAA gpg RIBBB together with a
carbon atom to which they bind includes, for example, a C3-8 cycloalkyl group (e.g.,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, ete.; and a C3-10 cycloalkenyl
group (e.g., cyclopropenyl, cyclopentenyl, cyclohexenyl group, etc.).

35 The “substituents” in the “carbocyclic group which may have a substituent(s)” formed by
R and R R™M and R™MM, R1® apd RIFR or RIAAM gpd RIPBBB together with a carbon atom
to which they bind have the same meaning as the “substituents” in the “hydrocarbon group
which may have a substituent(s)” or “3- to 15-membered heterocyclic group which may have a
substituent(s)” defined in R', R'®, R!, R'P R'E, RY R'¢ R™ RY R'®, R'" R™ R'™M R,
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RlURR?éRfﬁgl ‘B% I\@JI}L th % SS RITT Rl nnn,

Rl BBB adipespan-Frner #9105, ) 3.0 GaREdjazerans ¢ B8ef'Cnossi bl e. Wien
t he nunber Tlic ‘Substitidnterihshd ‘G- tovdS-Oicnibete] heeacdsychutgﬁdupt\umnh maljf&iyivé)e same or
di ff5erent

51 b d h
roasttRe Sy 4l b R FBRE Rt ey HrapS Fatbel e bl BN e sent o
by Rl i mhidhdesy hdvera sekstipdra(s)’t dre3" & li-meﬂrﬁ)ereddwtmem@dhhgtomp@dydi may aaup” | n

t gfel :lEdSﬁb%uéEm ;‘ﬁgﬁ %IH ﬂﬂgmyglqg% g p%E mh mm;klhg ub%mtlgent (s) s
118
|AA BB RS = R |R%Eg RRCJR! RETR RRﬂ’”‘h R R
RRR RhMM RIPF RIQQ RIRR RISS RITT RIAA RIBBE and RICCC. The 1to 10 substltuents may
25  exist wherever possible. 'When the number of substituents is two or more, each substituent
may be same or different.
The “spacer containing 1 to 3 atoms as a main chain” represented by X and Y means a
space formed by 1 to 3 continued atoms of a main chain. In this case, the “number of atoms
as a main chain” should be counted such that atoms as a main chain become minimum. The
30  “spacer containing 1 or 3 atoms as a main chain” includes, for example, a bivalent group
comprising 1 to 3 selected from -CR'R%., .NR’-, -CO-, -O-, -8-, -8O-, -8O,- and -C(=N-
OR'O)- (wherein R’ and R? are each independently a hydrogen atom, C1-4 alkyl, -OR"!, benzyl
or phenyl, R’ is hydrogen atom, C1-4 alkyl, benzyl or phenyl, R and R!! are each
independently hydrogen atom or C1-4 alkyl.). In the case, the “C1-4 alkyl group”
35 represented by R’ to R'® includes, for example, methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl group, etc. Concretely, the “spacer having from 1 to 3 atoms as
a main chain” include, for example, -CR'R®-, -NR’-, -CO-, -O-, -S-, - , -C(=N-OR'Y-, -NR’CO-,
_CONR’-, -NR’COCR’R- or -CONR’CR’R?- (wherein R’ to R”’ have the same meanings as
described above.).

17



10 RIrN, RIPP, RRQQ RIRR Rlss RTT, R nna, R aaa, and R ccc and the ring
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“substituents” in the “hydrocarbon group which may have a substltuent(s)” or “3-to 15-
membered heterocyclic group which may have a substituent(s)” defined in R'*, R'B, R'“, R'P,
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30  RI!DP RIEE RIFF RIOC RIHH QUi pIKK pill pIMM pINN piPP piQQ RIRR RISS RITT plAsa
R'BBB and R'“““. The 1 to 10 substituents may exist wherever possible. When the number
of substituents is two or more, each substituent may be same or different.
The “5- to 6-membered aromatic ring group” in the “5- to 6-membered aromatic ring
group which may have a substituent(s)” represented by ring A and ring B includes, for
35  example, benzene, pyrrole, imidazole, triazole, tetrazole, pyrazole, pyridine, pyrazine,
pyrimidine, pyridazine, triazine, furan, thiophene, oxazole, isoxazole, thiazole, isothiazole,
furazan, oxadiazole, thiadiazolering, etc.
The “substituents” in the “5- to 6-membered aromatic ring group which may have a

substituent(s)” represented by ring A and ring B have the same meanings as the “substituents”
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have th b i . roup
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whi ch nbSferRayaicgratmst i t uent (s)" defined in R1 ARBRc RD RE RF Rlc
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6- nenbe?lée&‘ %p]aequ(%ne  QEOI I RYFFOHRS, 1 ”Peuéfﬁfa(zg ’represent ed
??! ri ngpyikaﬂ::;ltilrejél dihgdrBpyritihe) desahylmpyddine xdibplrepyrbane eeteahydsopy ezine, | m (Cjiazol e,

| Z L r,azin I ne ri dazi ne,
{2 Sy EPRAER . AL OE b EmBt, S GrombHRARS Farat B iRk Drol o

furaz andlhgoha:dz@zrmL mxrahj'dranhepml dihiydrgdiae¢pine, Wimhydwdszeping nlils/droaxardle, "5- to
6 menbe 1 i Y [ r esent ed
ri ngaﬁgdr% %w()le gfl-*ﬁﬂ)éﬂi?% sdgﬁ%ﬁ&séﬁﬁlyarzlgg (glg%%rﬁ %&bé@?&en%dla%? in the

hydr ocdlhbdmogatmqa dxhydmmdmzma\déh)alrmgepmm@emabsdroomzepme, to 15- rrenber ed

RiD, . o o ffpaRicRait € aloiU e i AR orolfBliapdle ﬁﬂg W D T U R A
R S5 R dbysotiiadiming diydrothingeping, dinyRrathiafiageping, ety imgipgepREPMARIED) RI AR
RI'SS RILEiddbAR¥) dihydroindazole, dihydroquinoline, tetrahydroquinoline, dihydroisoquinoline,

tetrahydroisoquinoline, dihydrophthalazine, tetrahydrophthalazine, dihydronaphthylidine,

tetrahydronaphthylidine, dihydroquinoxaline, tetrahydroquinoxaline, dihydroquinazoline,
tetrahydroquinazoline, dihydrocinnoline, tetrahydrocinnoline, dihydrobenzoxazine,

30  dihydrobenzothiazine, pyrazinomorpholine , dihydrobenzoxazole, dihydrobenzothiazole,
dihydrobenzimidazole, dihydrobenzazepine, tetrahydrobenzazepine, dihydrobenzodiazepine,
tetrahydrobenzodiazepine, dihydrobenzoxazepine, tetrahydrobenzoxazepine, dihydrocarbazole,
tetrahydrocarbazole, dihydroacridine, tetrahydroacridine, etc. The 3- to 15-membered
nitrogen-containing saturated heterocyclic group” includes, for example, aziridine, azetidine,

35  azocane, pyrrolidine, imidazolidine, triazolidine, tetrazolidine, pyrazolidine, piperidine,
piperazine, perhydropyrimidine, perhydropyridazine, azepane (perhydroazepine),
perhydrodiazepine, tetrahydrooxazole (oxazolidine), tetrahydroisoxazole (isooxazolidine),
tetrahydrothiazole (thiazolidine), tetrahydroisothiazole (isothiazolidine), tetrahydrofurazan,
tetrahydrooxadiazole (oxadiazolidine), tetrahydrooxazine, tetrahydrooxadiazine,
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5 R1SSS, and Riccc The Ito 10 substituents may exist wherever possible. Wen
t he nunber of substituents is two or nore, each substituent nmay be sane or
different. The "nitrogen-containing heterocyclic group” in the "3- to
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di hydr of baEsts inthe r rkeraroengraup which may have a substltuent()é)” or “3-to 15-
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I nydrogxadhazaqpl g ,1en idilyoraax i PN, AR Z01BE
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di hydr oR a3z & nr 1% RiTMaRYY ROt hirls, &Y REN, RFAOR IR R ROY rRIGF jRiéA*,
di r ol,msbazol .e,1ced hygdr ogui nol i ne, tetrahydroquinoline,, di biydrqj soquj nol i ne,
et Ty B o cBR sor1 aEne 0o P XSt PHREU APt 1ol SeprthE RaHber
di hydr onfpibstitypknts istsvo ortredre adayghl sabséiptehtwphy be same i diffdrenqui noxal i ne,
t et rahydr ogyi n i i . in .Jne;, . " “
Lot r ahydr oatihes gt 1 et BOMLERARIRAE etcronyelic pugT ndpe 5~ to 10-
di hydr obemberedziiimegen3®nthimygl hetbwoydicgraup mhichpyaalzvedmohgrisobstigent(s)”
di hydro -G i azalk e N . i ..
G hylr NG EHRABY Ging ©) [RCALLERI AL O o 10-membered nitrogen-containipe. oo o
az el ne heterogyelhgrdup bamongdhe 7o 18 methbsrad oiiwgenxentapingheterocyclic group”
tetrahy i i : 3 r ,
i Py oGa e B9 FER I ind Shebiic Rl ot nk e PPACBRE TRRAONE:
ni t r oge RPEENEING} HICAYSs HODABITEWE, #l6t er ocycl i ¢ group” includes, for exanpl e,

aziridi ne, PgRLtHydkdI8 Fﬁpm&mﬁy bPYFot&tid i rBresd iddIRZR} mdhdie: “Hylit&zp! 1 di ne,
tetrazolidine, pyraZzolidine, piperidineg, pipgrazing, perhydropyrim dine,
per hydr 8iRpPi ¥A3ahreay BS Bioasid hih fyRRclss S up iR, andibe hDESHVE BEPn of the
t ety ahy dy@exAzebe nekdzglfhdixample, { Blar @y anigil grotpachieh fia§da¥azed 4 di ne) ,
t et rahydr.ot.hi aé§l & @t Bifazol i di nge{g, t et.r ahydroi spt hi azol é [ ﬁ{ft hi a%ol i di ne),
t ot r ahy BYESHBeRT s peletied fromm i E5BULEAnSEE of (3 20 Lossh Al ey & chiorine. bromine,
t et r ahy dluogxe 2icg(b)tasl 6-ab e gewpde.az iphenyl hiphivh et 0 0y az&bil D aralkyl group
per hydr ooxadi azepj ne trahyd hi adi azol e (thi adi.azpl.i di ne) .
et any i br Arash RS e THE iDBaTas B e g et or: BoBah fopropy!
per hydr bttyl,aerepintye group, etc.; (2) a C6-10 aryl group which may have 1 to 4 substituent(s)
30  selected from the group consisting of (a) a halogen atom (e.g., chlorine, bromine, fluorine,
etc.), (b) a C1-6 alkyl group (e.g., methyl, ethyl, propyl group, etc.), (c) a C6-10 aryl group
(e.g., phenyl, naphthyl group, etc.), (d) a C7-12 aratkyl group (e.g., benzyl, phenylethyl group,
etc.) and (&) a nitro group (e.g., phenyl, naphthyl group, etc.), (3) a C7-12 aralkyl group which
may have 1 to 4 substituent(s) selected from the group consisting of (a) a halogen atom (e.g.,
35  chlorine, bromine, fluorine, etc.), (b) a C1-6 alkyl group (e.g., methyl, ethyl, propyl group,
etc.), (c) a C6-10 aryl (e.g., phenyl, naphthyl group, etc.), (d) a C7-12 aralkyl group (e.g.,
benzyl, phenylethyl group, etc.) and (e) a nitro group (e.g., benzyl, phenylethyl,
naphthylmethyl group, etc.), (4) a formy! group, (5) a C1-6 alkyl-carbonyl group which may
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wheremrrﬁm1 and R represent a hydrocarbon group which may have a substituent(s).
Herein, the “hydrocarbon group which may have a substituent(s)” has the same meaning as the
“hydrocarbon group which may have a substituent(s)” defined in R!A R'B RIC R!P RE R'F,

30 RIG, RIH, RU, RIK, RIL, RIM, RIN, RIP, RIQ, RIR, RIS, RIT, RIU, RlAA’ RIBB’ RICC, RIDD’ RIEE’
RlFF’ RIGG, RIHH, RlJJ’ RIKK, RILL, RIM.M, RINN, R}PP, RIQQ, RIRR, RISS, R”T, RIAAA, RIBBB’ and

R!““C. The 1 to 2 substituents of the amino group may exist wherever possible. When the

number of substituents is two, each substituent may be same or different. Moreover, the

“amino group which may have a substituent(s)” represented by R represents

‘\NL _R%® \NJ\ \N/[k _R® or \N\\// 54

51
35 51 R52 R

wherein the arrow represents a binding position to ring D; R*', R*%, R* and R™ each

independently represents (1) a hydrogen atom, (2) a hydrocarbon group which may have a
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have | to 3 substituent(s) selected fromthe group consisting of (a) a
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substituent(s)"” "has_ th 15(i'ame meani ng rocar bon whi ch may

h
have a samsmeaniagey by hykpcasken grﬁupewhwmw hweca SROEIREIH(SR] gfﬁngé IRRC.RI x Ru
Rx R LR”RIH\J/F FRIN g}EPRmQIWHmB IRIKr RE le;ew RIBR'RI8 RSDRRRES }RM:F Rl GG

RIHH RI|.J 10 1 BARR; R ssaRL Rlccc

The?a t B tugnts f=ﬁu€e> § Q%oup yRem s F%%Bbpgsm I (Sav When

Ej h]gef numbTér RWSR%PI@MMF%C i srhtevm lea;abstﬁwmsth ﬂnbjdﬁﬂbt We\lfbg ptsa;tmﬁe 0 [ -
iffere r eov no grou ave ubst i nt (s

repr eseﬂ%@&l\{g g"?ré% F‘E@?@‘H{ J‘ﬂnds g’”‘g gye/’ e??% Eg}{??%mal’% dlﬁﬁi’?ﬁ N\ N

R54 O ~ Wrech&Nl‘tﬂé‘lh&odaﬂibn@&plﬁhlcﬂﬁld? have a substituent(s)” represented by R?

represents

Rss ﬁ)k R rl\l ~g~ R
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30
whereln the arrow represents a binding position to ring D; and R*', R, R*, R* and R%
have the same meaning as those described above.
The “3- to 15-membered heterocyclic group which may have a substituent(s)”
represented by R? has the same meaning as the “3- to 15-membered heterocyclic group which
35  may have a substituent(s)” defined in R'A, R'E_ R! RIP R'E R!F R!9 R'M RY R RY R™,
R™ R R'Q RIR RIS RIT RIU RIAA RIBB RICC RIDD RIEE pIFF RIGG pIHH pUI pIKK
RILL RIMM RINN RIPP RIQQ RIRR pliSS pITT plAAA RIBBB .1 RICCC  The {16 10
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wherein the arrow represents a binding position to ring D R51, R52, R53 and
R54 each independently represents (1) a hydrogen atom (2) a hydrocarbon
group which nmay have a 21 substituent(s), (3) a 3- to 15-nenbered

het er ocycli c group which may have a substituent(s), (4) a Cl-4 aI koxy group
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r epr eserdpegentyd Rsz Rl Rt &R emchﬁBmvm saiDe IneRBinRS 8s MierSubshitRnts” ilRtie” 11 or S
N52 Rs 1“Wo§§@on%r5ﬁ9wﬂlcgmay have a substituent(s)” or “3- to 15-membered heterocyclic
group which may have a substituent(s)” defined in Rm, RIB, Rlc, RID, RIE, RIF, R'G, RIH, RY ,
R'® RIL RIM RIN RIP RIQ RIR RIS RIT RIV RIAA RIBB RICC RIDD RIEE RIFF pI1GG
25 RIHH RUI RIKK RILL RIMM RINN pIPP RIQQ RIRR RISS pITT pIAAA pIBBB o4 pICCC
The 1 to 10 substituents may exist wherever possible. When the number of substituents is
two or more, each substituent may be same or different.
The “ring” in the “ring which may have a substituent(s)” formed by R’ together with the
substituent of ring A includes, for example, 3,4-dihydro-1H-2,1,3-benzothiadiazine 2,2-
30 dioxide, 1H-2,1,3-benzothiadiazine 2,2-dioxide, 1H-2,1,3-benzothiadiazin-4(3H)-one 2,2-
dioxide, 2,4(1H,3H)-quinazolinedione, 3,4-dihydro-2(1H)-quinazolinone, 2(1H)-
quinazolinone, 1-isoindolinone, 1H-isoindol-1-one, 2,3-dihydro-1,2-benzisothiazole 1,1-
dioxide, 1,2-benzisothiazole 1,1-dioxide, 3,4-dihydro-2H-1,2-benzothiazine 1,1-dioxide, 3,4-
dihydro-1(2H)-isoquinolinone ring, etc.
35 The “substituents” in the “ring which may have a substituent(s)” formed by R' together
with the substituent of ring A have the same meanings as the “substituents” in the
“hydrocarbon group which may have a substituent(s)” or “3- to 15-membered heterocyclic
group which may have a substituent(s)” defined in R R!B R R'P R'E RIF RIC R™ RY
R'X R R!M RIN RIP RIQ RIR RIS RIT RIU RIAA RIBB RICC RIDD RIEE pIFF RIGG
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30 R wherein the arrow represents a binding position to ring D, and R51 Rsz
R53 R54 and Rho have the sane neaning as those descri bed above. The "3- to
15-menbered heterocyclic group mhich may have a substituent(s)" represented

by R2 has the same neani ng as the "3- to 15-nenbered heterocyclic group
whi ch MRy, hawe LLS H& 1Q€ irRedisk N, IR RID.RE RF RG
RIH Ru RIL RI> RP Pﬁ C# R‘5 RI ¢ Hi 3% Rhgg&gi ] DD, RI FE

S: EEBRchCi: gljﬂgghglﬂtgre}wﬁﬁh flé?ecxfliEﬂllyhnBitigﬁq{fd?laﬂ‘ll\lsd?ﬁ&E’aﬁl 16EuRd BRhRﬁﬁ:SeﬂRl TT, E: AAA
an e 0 itue X ossi,bl e.
Chon 1 nEVERADor Tt St R eyt Ak Alkegy oty e ik e: KGRy be
sanme or aldyxi}flafeegrbupsﬁhelud@étrﬁglalchmh agd btlmche’cﬁﬂfees emmvby S%fusmiewm tof Fr
exa L SO t ut sec-but or
R o Bt ring S fosed RREEY, 7-, iSRG PRts o), opmerS i tireseR et mup
whi ch masynheatec aarbots}, ietcl RY, sz))rms epmﬂéémﬁﬂgmytlaﬁhnaﬂ&ﬁnﬁaéd diuﬂtemer)
i ncl udes,..f et oc clic
or oun ragicaly afERRbSands BRARG ol st LBV & SRLBRSHE bbler ShmbalERCYC
group whliromategyaphtoseparatoh §hére pelar CGI)‘IDOWH&S p@lar compsumb dsmildotium

heteroc . h may
nave o SoipefibduRiopl isdnlfs adhidfe R HERh ProRdich A & rockrl URIMET
carilbbcymcmde@lroihppkmvmtngvemlonat icity includes, for exarrpl e a benzene

azul ene, napht hal ene, phenant hr ene\Qr ant hracene ring. The nono-,™4)j -
tricylic tthe preyet ﬂl@feg*ﬂ%p‘mm ng arSPREEINES Wonmamandfso’mbekanpr e,
pyrrole, imdazole, triazole, tet rXﬁoI e, pyrazole, pyridine, pyrazine,

pyri ni drapeeseny e epadignmtion, andisymbal ophe Fepressiis gotaniiguraionaB-spefiguraficnesl e,

| sot hi agRl fixnirt bAHEM. THRA 840 %ﬁmcﬁlﬁf ARNEAGH for thARb BF ol &%ﬁggﬁhgn and -

benzofuran, 15 isobenzofuran, benzothi ophene, isobenzothi ophene |ndazole
qU|noI|ﬁ§ﬁﬁﬁ§@ﬁﬂmﬁgmﬂﬂgnﬂﬁurlne pht hal azi ne, pteridine, naphthylidine,
quigwxal i ne, qui nazoline, cinoline, benzoxazole, benzothiazole,

benzi m azole benzof urazan, benzot hi adi azol e, benzotri azol e, carbazol e, ( 3-
car bol i acridi ne, phenazine, dibenzofuran, dibenzothi ophene,

phenant hri d§418,of the@adituRd eéprébenteaey If@ﬂndjmg) frichdie a8t noRfdxidWRlts apbst i t uent s”
e PR bt b L BB M SUOS (ertBR FETL0 ©
"hydr oc a:fxlimamdgxmapsoa\ﬁble h Bamles/ef @pﬁjpbﬁtel salteof the ompounddof fbﬁnalﬁ{neré)er ed
125 0L ity BB W 0 Ty MK S e B 5
RI cc RI {subh EE:ARER AR GRgn2Suil), R TmRAKKSUBh bk tefRiaetHylarhiNofiRFaRIaRD Rl RR
possi bl Slraby R 0L <} 686 oliiichrhfte SochHp By ER S, MByERIIRG, 171 TCT
may be diamsthyamitief ¢)e:ﬂ(m¢ntylmmee ‘hennyjamine, plmletlwlangnwmmﬂmdm have a
substi t yenbldinol dRmIEH e B¥ndRBminR O hro¥y ki tyBhethylamine, lysine, arginine and N-

25  methyl-D-glucamine) and acid addition salt [such as inorganic acid salt (e.g., hydrochloride,
hydrobromide, hydroiodide, sulfate, phosphate and nitrate) and organic acid salt (e.g., acetate,
trifluoroacetate, lactate, tartrate, oxalate, fumarate, maleate, benzoate, citrate,
methanesulfonate, ethanesulfonate, benzenesulfonate, toluenesulfonate, isethionate,
glucuronate and gluconate), etc.]. The salt of the compound of the present invention also

30  includes solvates and also solvates with the above-mentioned alkaline (earth) metal salt,
ammonium salt, organic amine salt and acid addition salt. The solvate is preferably low-
toxic and water-soluble. Examples of an appropriate solvate are solvates with water and with
alcoholic solvent (such as ethanol). The compounds of the present invention are converted to
low-toxic salts or pharmaceutically acceptable salts by known methods.

35 Moreover, the salt includes a quaternary ammonium salt. The quaternary ammonium
salt of the compound represented by formula (I) is the compound where nitrogen of the
compounds represented by formula (I) is quarternalized by an R® group (R® group isa C1-8
alkyl group (e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
hexyl, heptyl, octyl, etc.; a C1-8 alkyl group substituted by a phenyl group (e.g., benzyl,
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substituent of ring A includes, for exanple,

3, 4-di hydro-1H 2, 1, 3- benzot hi adi azi ne 2,2 30 di oxi de,

1H 2, 1, 3- benzot hi adi azi ne 2, 2-di oxi de, 1H 2,1, 3-benzot hi adi azi n-4(3H)-one
2,2- dioxide, 2,4(1H, 3H) qui nazol i nedi one, 3, 4-di hydro-2( 1H) - qui nazol i none,
2(1H) - nazol i none, I soi ndol i none, 1H-isoindol -1 -one,

2, 3-di hél'tﬁl?é e@ﬁﬁﬁ’é‘ﬁz? §1}t hi azol e 1,1- dioxide, 1,2-benzisothiazole

é % g' OXIl ((jgrl_}ll)e%aﬂ’afkbhﬂéi?dbs%hFN -bxide DeTROEdth ﬂ%flhe]-p@%e‘ﬁ%( irﬂ'@lgtl(ﬁ) &m bteh

i hydr o- -J soquj nol i none ring, i tuen in e "ring
whi ch neARVREAIn @Lﬂﬂs%ui mF@Pﬁised '@LF OXthg% é’PmRRP’P‘ﬁWPﬁVS YERRED; t uent
of ri ngoﬁh@g(ylg SR rSprBentRiEtY f@gﬁuﬁql)tlngmmbst ituents” in the hydrocar bon
group which nay have a substituent(s)" "3- to 15-nenbered heterocyclic

group which may have a substituent(s)” definedln RIA, RIB, Rc, RID RE,
RIF, Rl BrofugsRu RIKRIL RIMRINRIPR‘QRIRRIS RIT Ru RLAA RI3B R1 RI DD

RIFE Rl FF R Rl MM R rna RI PP Rl ax

RIA"A R asal‘gﬁ‘&izrﬁ CPJHP% t'RER 'hﬁﬁén?ﬁ@%? F?’EB?W ‘ﬁ@%ﬁ%ﬁ)&&eﬂ%ﬁs@ t\"F\il%orrer S
alrE i nct I lntllm_ffd‘rﬁnﬂ)ef( Q;Bﬁt‘eabﬁmewl ; IthMenEQﬁed%xﬁFEbadlﬁkWike 1ﬁ|tﬂfeelth badiykynyl
al koxy, ~.a thi o, enyl ene “an n e graoups inc

o PO e, St et L breRnt Ohths BnaRna oo B b o %ouréi oubl e
borich r fdmuhar(d) Has sadminngroGf:- con&)oumdx in-whicldtHeraarise grupsy, foi sxample due to
presence o

bo tc., (R, Sf - and
(3° cont Rgted MRTRR TR SEPARH 6 BaSonplnds 5 bcETbs Baidom olbe sunst ances
Eﬁ\r/ 1) Prgt gqn‘hp(nﬁlki of diﬁramlaaﬁ) {sRicoshnqylaled, a?ﬂgl]ata‘dgperﬁylamﬂm::cgn;ogﬁplmg?@drnbﬂlgt ﬁd .
caut 1 bR AR D PRbS R o S RTRR I 0, STRURE bR NG RR
pr opor t pivalogivetymethytated, acatoxsimetieylated, tert-Guiydatbdic); iwhenh e gmesoand of nvent i on.
In 4 ' | nbol
Fept boe RPARETD AN B0L AP RAPRRRE AT KOOI SR b 36 SRy ™
a- conf i gepated, @H{ydﬁted phesproxtlatedon l%/oramém g Thempourgls nowpwhtthe:hurchoxylugmupat | on
for th
soi ts eftke OPB“‘ﬁ%@f?Q%%‘%E&%“% R8I, pam A R Boled, bBTIIA
nont oxi sucshiytateds fumarylatadaaleayl étgrl@arimetbidé@pmmtlwlgﬁbttrylatmam&lm tbgu cal ly
accept aplgo:8a gﬁg@ff%@é&ﬁﬁuﬁ@'&‘fdrﬁma (TtIPfé' for %ﬂzﬁn tc%ferﬁﬁéhléph&da es of

appropriate’s ound ormul a are 20 salt wth alkaline

net4d  ( sBPOURds Bovhish |ﬂaﬂﬁﬂﬂ§l¥di iPUR 9F thej COmPOHIC 0 Formulg @His m@amtﬁ &thyhr t h

net al és'ie&c Phedg] 61CEathd:3mck A GoRS idudth 1%&13}1%@{& fivdl&yloRAnethyl ester, |

tetranet h)éﬂrq?mmnl um sal iﬁﬁnd tetra éﬁ{ ammuni um‘?I salt ‘w th organic

ani ne (sutshaxycappryligry Stefe} T, (OdneBy %’Ioémlm%d‘oégﬂ@mﬂpent yl am ne,

benzyl am)ﬁ@thypé'@éielJ{Y(bﬂétblﬁ‘@;yld&ﬂtﬁfbdﬁﬂ]@xy}eﬂﬁmeﬁéﬂlﬂﬂﬂétﬁfmﬂﬂie)dl Ehdranol am ne,

tri s(hydrox‘i/]g)g %3/ ‘i% %sl %gf{g? gl ni and PE d

met hyl - £GP ﬁﬂ?%a,f) uged By a e ReT P&y c hhearofing,of tha compaupd g5 ¢

(e.z5, Poshiubcdl) may e eithdiwdiydRitosi Liton-hydiae] odi siedrug Wi tiet @mpohes phisreuind

nitrat eh) %{]:1?/ a soqj%nal c%n%)%ll.lgd %v%llcth ig Coverted ?oetth%tcgmpound of formula (I) under
physiologic condition as described in “Iyakuhin no kaihatsu, Vol.7 (Bunshi-sekkei1), pp.163-
198 (Hirokawa-Shoten), 1990”. And the compound of formula (I) may also be labeled by a
radio isotope (such as 3H, 14C, 358, 1251, etc,).

30 All definition represented by R, X, Y, ring A, ring B, ring D, and R? in the formula (I)
in the present invention 1s preferred.  All symbols in each preferred group listed below have
the same meanings as described above.

Preferred as R! is, for example, -N(R'*)SO,-R'®, -SO.NR'“R'P, -§(0),R ', -
CONR'PRY, -NR™COR', -N(R'")SO,NR'R'?, NR'"*C(=0)NR'PPR'“, -COR'®, -

35 C(RlLLRIMM)N(RINN)SC)z-R]PP, _C(RIQQRIRR)SozNRI SSRITT, _C(R!AAARIBBB)S(O)leCCC, ete
more preferred is, for example -SO,NR'R'P, -CONR'™RY | -NR)SO,NR'?R'®, -COR',
ete Preferred as RIA RIB RIC RID R]E RIF RIG RIH RIJ RIK RIL RIM RIN RIP R]Q
RIR RIS RIT RlU RIAA RIBB RICC RIDD RIEE RIFF RlGG R]HH Rl.l.l RIKK RILL RIMM
RlN'N RIPP RIQQ RIRR RISS RITT RIAAA RIBBB and RICCC

‘2

is, for example, a hydrogen atom,
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trifluoroacetate, lactate, tartrate, oxalate, funmarate, mal eate, benzoate,
citrate, nethanesul fonate, ethanesul fonate, benzenesul f onate,

t ol uenesul fonate, isethionate, glucuronate and gl uconate), etc.]. The salt
of the conpound of the present invention also 30 includes solvates and al so

sol vat es he abov nti oned al kalin nme omoni um
So 2 o3 pito el aup i Ay BRYar SHSEEELe bR © YernmetBrrsd eteraeyBiar o ab) v
I oYvL Eogm@ ?\Eﬂc}v\?hﬁham yibtaﬁtueﬁl(@,raﬁh?mmgelm@%u@mﬁ@ hﬁt@f@yﬁ?&hg@h mtqr;h

SOl vates wW wat.er. an al cENo SOl ven uc as e ano e
conpounB&Y §avg mubarl@gafgi)vfdp % B B o 'Iﬂtadntrpawafte%te v@ﬁﬁh@%r
phar mac piwdiaeehlby presrt aml”éaﬁcaRIJsiréoyreieﬂmyl Cm fRdisarodss, Mud eowEprefcrdbey sal t

compbund TR GLEH COBE | QAT BIREed AURE vt e N R Bgere Bt ne

conmpounds Fepresent ed by or rrul a (I) &5 quarternalizéd by an R group (R
group i s/g\ﬁl/‘ﬁ al kyl ¢t TRy~ ethyl .~ ~ | sopropyl, butyl,
i sobutyl, sdgc-butyl, tert- utyI pentyl hexyl , heptyl, octyl, etc.; a Cl-8

al kyl group gyt ed by Denyl gro , "benz @Qe’nyl et hyl
group, etc.). The sa‘It al so i ncludes an N-OXI e. The compound’of the present
i nvention can be converted into an N-oxide by known nethods. The N-oxide is
t he conpowd where nitrogen Qof the conpound represented by formula (I) is

oxi di zed. Prodrugs: A progjr ug of the conpound of fornula (1) nmeans a
conmpoun hrﬁ\ew conmpound of forrmula (I) by reaction with
k

S converte
an enzyne, Nglg?r\hc acid or thel|likelin the living body. For exanple, with
regard to aqp\/oﬂ of the corrpLsu;Ia"l f €drmula (1), when the compound of 10
formula (1) has aé'ém no group, conpounds in which the am no group is, for

exanpl e, acylated, alkylated or phosphorylated (e.g., conpounds in which the

am no gr ou r I a (l) is eicosanoyl ated, al anyl at ed,
pent yl gm@ér?g%g;}[[)éWat?egg gﬂ{ zllﬁ\f}P ) Y Y
oxo- 1, 3- di oR@fW@SQ‘I }Snﬁl{rﬁ&amla;aomm LRR- ¥R ahGEr ofur Sny B8 e§02-, or -

pyrrol i gyLRRORY. aéted) Mobd REQUBIOXY KPS Birplad or a0l ony nﬁﬁ&lgx&aéﬁgﬂ

tert-butyl ated, ; he” compound’ of 15 forfrul & has a hydr oxyl
gr ok, @Eﬂf?féﬂﬁdglw%%cthe hydroxyl group is, for exarrpl e, acyl ated,

al kyl at ed, mm%wﬁtﬁﬂeﬁmﬂerﬁbm 1eﬁ@e@h 1@%%@3@& ‘Ihlvfd?egafé?erﬁwf oxyl

group of, the conp ndo forrruatg |s acetylate pal mtoylate
pr opanoy! iedhyl Eﬂevﬁ Iengt cMost prpfers I Yaisapethylgsar vl at ed, al anyl ated or

di net hyl an} ng@am?/ s I%mylhgm for@f&?ﬁlbai“%h@l?-@@dénww csﬁlé&?@h@ ohb%r
conpound O a e steri ed or a at e
compoundeeTasy el SRk el ety o P Gmtsred RS HO @RGP of PGS i P95 D6 e
i ntos et kiyd aboeé-ﬂes"crlbﬂhﬁntw 15aat@bered asboeyichie bh iéte@syelic grdupetiy | BMoraomet hyl

oht hal | GATABEY R R Barble, ool atimisity By Enes Skt b Bfeevetic

1-{[ ( cy(gtmﬂpémmfm)@ 5 Imolri)ﬂhl]embydedmhsdtme&d&mbowoimtgnwlam }(bee)rocy'ﬁhogﬂ)up of

gg%gﬂﬂg]e %rga¥e %escpﬁ)ocggl dl Sb%embgr@ %Qrbggycﬂc or Beterocychc groufi))r etcr U1 of the

preferred is, for example, 5- or 6-aromatic ring such as benzene, pyrrole, imidazole, triazole,
20  tetrazole, pyrazole, pyridine, pyrazine, pyrimidine, pyridazine, triazine, furan, thiophene,
oxazole, isoxazole, thiazole, isothiazole, furazan, oxadiazole or thiadiazole ring, etc. Most
preferred is, for example, benzene or pyridine ring, etc.  Preferably, the ring A or ring B has
no substituent or substituted with a hydrocarbon group, an alkoxy group, a halogen atom, a
carboxy group, an alkanoylamide group, etc., and more preferably, the ring A or ring B has no
25  substituent or substituted with a hydrocarbon group, alkoxy group, halogen atom, etc., and
most preferably the ring A or ring B has no substituent or substituted with a chloro atom, a
methyl group, or a methoxy group, etc.
Preferably, ring D is, for example, a “5- to 10-membered nitrogen-containing
heterocyclic group” (it refers to 5- to 10-membered nitrogen-containing heterocyclic group of
30 the above-described 3- to 15-membered nitrogen-containing heterocyclic group), etc., and

more preferred is, for example, tropane, pyrrolidine, piperidine, azepane, or piperazine ring,

26



25 formula (1) may be either a hydrate or a non-hydrate. A prodrug of the
conpound of fornmula (1) nmay al so be a conpound which is converted to the
conmpound of forrmula (I) under physiologic condition as described in

"l yakuhi n no kai hatsu, Vol.7 (Bunshi-sekkei), pp.163- 198 (Hi rokawa- Shoten),

1990". And the co und.of formuja (J) .nay al so_be | abel ed a radio

i sot opeisaRhmest ngf%ifﬁ is, fygxarp i?g’é’%ﬁgl?lgr@é- APTe?ﬁéﬁWn‘i'l%Qﬁyaﬁé‘Bresent ed by
RL, X, ¥ibstitudst chis &ubsGtulsd by Hydrdeartidr&ts, nidbnbel - Qlkngdinb lgtoup ot &iHE-pr esent
inventio s.preferred. @” S go?)bz Jnggsch preferred group [isted bel ow
have tH&Y BROHR Sigs MOTeRIEEFI0be ding .“q:ﬁ”gFtétP?réd as R is, for exanple,
- N( RI é) gg | IFRi’leﬁnied S@&ﬁﬁé‘% e@amp%( @Rdrﬁﬁﬁe)on g]@ﬁblelhltdlgLénay m?emmuem(s) or

LR L KRR i B BB & S Eain R, SBPneLAR - Substiruents” is the

- C( Rl AAAR deRBHBMQrotl @BRRhetay. have aaulstineai(®)’r e ohsretel gy praféreed SENRECRLD,
- CONR1HR11 N(R P) SO2NR QR1IR, -CORIOG etc. Preferred as RIA, R e, R10,

RI D, Rlﬁfaniﬂl,R’G R1H, 1, RK R} RM RN RP, RQ RRRISRTR"
R AA R1BB Rigfc RI DD RI EE %FF RIGG RIH{ Rua RIKK RILL RIMM RINL , RIPP,
R QQ RRR sSRRI TT™ ny, R RRECC is, for exanpl e, a hydrogen
atom '5 hyﬂrocar bon 'ﬂ%rmﬁn whi ch y ﬁ'ave a substituent(s) or 3- to

15- menber eRF'heR®Br ocycl i ®°! gr oup 'whi cR¥mag*have a substituent(s), and a

ni t rogen-contai ni ng heterocyclic group which nay have a substituent(s)

formed by Ric and RID toggther with a nitrqgen atomto which they bind are
al so preferrggl. RIH and RRY are preferably'ltl-G al kyl groups, and nore

preferably 5 t hyl and eﬂ,hyl r oups. PQrtinul ¥y preferred as Rl is, for
exanpl e, CHZ&:IFG, 2 02702 2 N/$ S\N/S\Na S\Na/ \ ~CH3 O OH

OONANNI, ~  /CH3 p@HagllIf O -CON /\\OCO\I(CHS)Z, - NHSO2NH2, etc.
Preferred & X is, for exanple, a bond, -CR7R$-, -NR9-, -CO-, -0-, -S-,
- 3?2 .- 802-wh@éiérth&éﬁ®w§§ﬂ;@§|ents agéiﬁdin bﬁtbi&{ &f gab) sach R R4 [0OIRP} an%)R?O o:{
- -, etc,, and particul ar referably, s -0- etc. Preferred as
is, 1 or Resdlfrpttae micatings §c9é?teﬁﬂ>§we - lﬁ%wre@%, Bty oRet Bregsi y, Y
i s met hrPeiefor edmyileehydiratboprebgs whick may Hase HelbyinRALs) b Rie1abl y, ring A
Or 11n9 B irtted t¥erSeS AP bfbupWhich mhy have 4 Bbeeud (S AL O N SrefindRs,
example, a C1-15 alkyl group which may have a substituent(s), an aromatic group which may
have a substituent(s), a benzyl group which may have a substituent(s), etc. Particularly
15  preferred is, for example, a butyl group, a propyl group, a benzene ring which may have a
substituent(s), a pyridine ring which may have a substituent(s), a benzyl group which may
have a substituent(s), etc. R*” is preferably a hydrogen atom. Particularly preferred as R” i,

for example,

o & o N o ¢~
\NJ\NGH(RSG)‘, ‘\N J\ /&/\—:_(Rﬁs)p_, ~_ N’Q:—(RSS)P
N
H H H
= =
@ ——(R*), @ ——(R™), : R*), ,
N N
(R™)p.1 — (R} )k R )pa
N P \N/U\ /Q N N
N 0 (0]
H
# 7
R , @I—m“"’)n , @(R‘“)n :

O & ; 56 0 /N j’
\NJKNQ (R )p \NJ\N/&) (R“)p-1
H

oo\

CH,
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het erocyclic group” (it refers to 5- to 10-nmenbered carbocyclic group or
het erocyclic group of 15 the above-described 3- to 15-nenbered carbocyclic
or heterocyclic group), etc. More preferably is, for exanple, a "5-

t ol O nmenber ed unsaturated car bocyclic group or heterocyclic group" (it

refers to 5-. to ered unsat yrated carbocyglic group or terocyclic
group of t¥eerss eo’d JFPTS%e@t%iﬁetﬂl%i@mﬁ@ﬁb’@rtg% @FE!STBUR)WEW t®Yocyclic

group) , hked subﬁtrt@ent@y afrent agdl 3- menfb@fedﬂfe&mﬂyehc Brou QPrw}ﬁc}am@ymhwa ring such as

benzene %rh?t fl?.ﬁgﬁeg % rgn%@z el# Vit ﬁ%lQ’eflM @(ﬁﬁl bne

pyr azi n%lbp
i soxazoReQ Rermrme Rl m“m azzrﬁ &' walzarﬁﬁ m%deé%Ré”*er'Pm%; RU) R“‘W ng,

et C.c i fone ers 1sfs 1BEENZ €RECOr et C.

Pr ef2 er a Rt heﬁrl ng % no®&Ubst i rfh gq'toeé‘u a%} th a
hydr oc aothemmhml@avameedahmneajmgm thesehhlmg:ed abdwem }aaremaRHosxpre@mhlpa an

al kanoy and er abl B has no

5 oubsPEE R BeShy et B Wi FoBrfur SRR Bishleshs i of ﬁ@}&n@% Ho
hal ogenarmat paricuiarty. prefenably mnsalh)ﬂ rgedigy;, abhlpringetor o Buarineratorg. BRFAs no

o oup, - DERatly aRAfEEs bish Loy of B BhiboBh By Bro R B B 5 T "
ni trbgehydorarbimgmyp, riwee)mfclgablyr aflggringpitont, 4 chieirergomopa Bettyd gdo@pnenber ed
2'5t ngggarxgﬁﬂéﬁﬁt él’odélg\rll o8 lgrlﬁ}élfb L\I%Rg*lg}j&éjofa{ld ﬁ:ﬂn&ﬂ%l?B&‘f{raﬁ?%‘ﬂdg%g afom bP

n

pr ef er r edarbsmoylgrowp ampipel lstmefgmbey 0 py2.r op 1Sd1r¢ferab Par3, dmdelorawéembly 2or

pi perazton? ring, 26 etc., and nost preferred is, for exanple, a piperidine
ring erably, ring D has no substituent or is substituted by

hydr ocar boningh®pissentrimentsin, sheeqoypaind nepresenteg byfomule(l) ancleding/théni no group,
et ¢ 5 MOE&mPheh&! %éﬁbdv’eﬂﬁs&ﬂ%ﬁ%r&@raﬁlé%%ﬁﬁ V}E)Sg[r? plfeépd as R2 is, for

exanpl e, hydrocar bon group whi ch have 'a su uent (s) or 5 ami no group
whi ch may hERrexamglg b%@@mmemd(‘gbereletreg Pprréirler&%deragseehebe@aa%?r PEHREINg 5 t he

" hydr OCM%%WB fiYes Bumméﬂﬁg?)@lssgbﬂﬂ trm éndm@ﬂﬁ hed §liya nore

preferred_a for exa N~ N R54 N~ R51
R52 R51MREW 6 £ ﬁsﬁC@‘RPWJBRE%‘&e Rso ~S~ R51 R60 0 wherein
the arrow represents a Ifldl ng position to ri ng D each R51, R52, R53, R54
and R60 10 th u- ngs as descri bed above, etc. |ndependently

Pr ef er apty; O0is, for exanple, a hydrocar bon group which
may have a J to 15 nHabered heterocyclic group which may
have a substrtuent(s) etc re Rteferred is, for

20 wherein all symbols have the same meaning as those described above;
a compound wherein R' is -CONR'™R" or -COR'C [wherein all symbols have the same
meaning as those described above.], ring A and ring B represent a benzene or pyridine ring
which may have a substituent(s), X is -O-, ring D is a piperidine ring, Y is a methylene group,
R%is
O

\ JL ,R53a-1

N N

5 é51a-1 H

wherein the arrow represents a binding position to piperidine ring, R**' is a
hydrocarbon group which may have a substituent(s) (the “hydrocarbon group which may have
a substituent(s)”” has the same meaning as the “ hydrocarbon group which may have a
substituent(s)” represented by R R*Z R* and R*”), R**} is (1) a benzene ring which may
30 have a substituent(s) (the “benzene ring which may have a substituent(s)” has the same
meaning as the “benzene ring which may have a substituent(s)” represented by R*!, R*?, R%
and R*), or (2) a pyridine ring which may have a substituent(s) (the “pyridine ring which may
have a substituent(s)” has the same meaning as the “pyridine ring which may have a
substituent(s)” represented by R¥, R*2 R* and R™), i.e., a compound represented by formula
35 (Ia-1):
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exanple, a Cl-15 al kyl group which may have a substituent(s), an aromatic
group which may have a substituent(s), a benzyl group which may have a
substituent(s), etc. Particularly 15 preferred is, for exanple, a butyl
group, a propyl group, a benzene ring which may have a substituent(s), a
pyridine ring which may hgve a substituent(s), a benzyl group which nmay have
a substituent , etc-Rig%is preferably a hydrogen atom Particularly

preferred as hS, XR , O (R56)p (RS6)p 1 O N(R56 )p NHH
(R55). REE'( ~ yn|n (R56)pIl "I O\ (@G)p O\ Il 56)p-1 H Al
J11V \ (RS5)m—tR n R85 n ' 735?1?‘56)@3‘1 ON:DII '*~-WIlk HH
CH3 CH3 27 wherein R55 or R56 repiesegts the "substituents" in the

"hydr ocarbon group which may havR5&'substituent(s)" or "3- to 15-nenbered
het erocyclic group which may have a substituent(s)"” defined in RI", RIB,
RIC, RID, R1B, RF, R R}, RI, RK R1, RRM_Rl, RIP, IRITI AAIBS
Rlcc R | DD Vhergip alk sympolR hpygshg spme meaning ap thosgekpibed 8hqveRIQ R RIS R RIU R R

,  RIMM 3 gorfppdind wiRrdif rin R AQRd riflpfirepreseft £behkene @'Mine@ir%%icﬁ%y%%)@? nor
0 ; tqQ 4; an other synbols have the sane neani ngjp@sh
t hoxy

pis to 5, p-1L is Q al's

Phose cEDEVIBEE) b Hes B if 2 tiepaNg ng, AR Aris B MFLYCHAaAYR: 16 GFHMPY

group, gpickértédioy Rubyiib)gr oup, a chlorine atomor a fluorine atom and
particularly preferably a neq.tl,yl group, a chlorine atomor a fluorine atom

R56 is prefepab Qh ¢t om car banoyl, or an ami nocar bonyl group
substityged @ {r otRrbqy™group, nore preferably a fluorine atom
a chlorfne a ] gy oup

group, and pa el fer ab

banoyl (I an N- et hyl am nocar bonyl
S Y ol uprine’atomor a carbanmoyl group; n
or p-1is preferably 0 to 2. p isprefdtably 0 to 3, and nore preferably 2

to 3. I'n t RgndpEiRaBRYmbENDAVE R safB enceRIHB AN MithsE ARICEBEN hsFlPY fornula (1)
i ncluding the 15 canbjnation, of_the above-described, preferable group and

ring i s?FRBpQindavhergtp ring Aoand ang B repsessatm Bengaes @ pyndingging whigh maydape a
r epr esegibs@ub@(¥3£X e @-, Aig DAk Ayfrolidine ring, and Y is a methylene group, i.e., a

10  compound represented by formula (Ic):

H
() L
(Ic)
(J Rz

wherein all symbols have the same meaning as those described above;

a compound wherein ring A and ring B represent a benzene or pyridine ring which may have a
substituent(s), X is -O-, ring D is an azepane ring, and Y is a methylene group, i.e., a
15  compound represented by formula (Id):

H
R C\N
(1d)
O
R2

wherein all symbols have the same meaning as those described above,
salts thereof, N-oxides thereof, solvates thereof, and prodrugs thereof are preferred.
Preferred are compounds described in Examples, salts thereof, N-oxides thereof, solvates
20  thereof, and prodrugs thereof. More preferred are N-(3-fluorophenyl)-N-{1-[(6-{4-[(4-
methyl-1-piperazinyl)sulfonyl]phenoxy }-3-pyridinyl)methyl]-4-piperidinyl } -N’-(6-methyl-3-
pyridinyl)urea, 4-[(5-{[4-((3-fluorophenyl){[(6-methyl-3-pyridinyl)amino]carbonyl } amino)-1-
piperidinylJmethyl }-2-pyridinyl)oxy]-N-(2-methoxyethyl)benzenesulfonamide, N-(3-
fluorophenyl)-N’-(6-methyl-3-pyridinyl)-N-[ 1-({6-[4-(4-morpholinylsuifonyl)phenoxy]-3-
25  pyridinyl}methyl)-4-piperidinyl]urea, N-(3-fluorophenyl)-N’-(6-methyl-3-pyridinyl)-N-{1-

29



whi ch may have further substituent(s), Xis -0-, ring Dis a piperidine ring
and Y is a nethylene group, i.e., a conpound represented by formula (la):
HZ RLOC, N(la) RZ 20 wherein all synbols have the sane neani ng as

t hose descri bed above; a compound wherein R is -CONRIHRu or -CORI GG

AR G S S S L Rt T e ML
su 83 tit ﬂﬁﬂbﬁb@ﬂyl)m’f{ﬂ -H(®-{4-{¢4- }ggirﬁky -$- pqaepndpqﬂ)sdlrfmé}rpgag)xy‘y} ﬁyrﬁimﬁ)ﬂmhﬁﬂ*gm . 4
B! nat ng ot Bing- N G P i e T oL RGP B BAGRIRR R ey
ha\t;e a Syiystlinylewrethys])-4-pigeadinyl}dNe@ dhtmoophgnpliyN vwioHoéthplad-phadiayl)yarea, 4-[(S-

‘ ..
rave o (o Mhordient NG AR LRI Db Tear UBLAGR OB LU,
benzene2mynglmd")btﬂ Ndy-h3draxsietby hbenubistsitiforemide, )N-(3-fluoropbenyénN-d i ({G-[#i6ch nmay
have o DRI IERRO, 2 0amakiAn AR TR BRI AT mARH oA IR 21 MY
Eyrl di né6- meﬂylﬁmymlmquaaﬁﬁa{[éd%ﬂu@mh@wéM[(étm®y1®r| di ne ring whi CE may
nave o DpfiBhhaERblconPAaminG. (SATEIARAM SR bARUPUEINIE b gl oh oY
conap%unmeﬂw@remém@wlmammea4 65l froropberm - metyh3t ' Na' O a1 N1,
R53a-1 Gy ﬂdmﬂ)dﬂ%ﬁ@}c&bo‘ﬂ@ﬁ%iﬂ\})ﬁ%ﬂ'—ﬁlp@d&@ﬁﬁrﬁetﬂ?ﬂ‘32 bﬁ%ﬁgﬁr&g@am .ng as those

descri bed above; a co | rin sent a benzene or

Dyt 1 nEHIRPRY DY ARRE MBS, SIS (L BporoRbAs B mERRG D | o a
t rOpanep?ﬁdlﬁyl)@ﬂﬂo]éafb%n?&ﬁﬁiﬂwjl‘aﬂﬁerwlﬁylﬂlnethylf} 2. a conpound 5 represented by

Formul ap§m§l %yl)oxy]phenyf?cyclopropanesulfonamlde 4-[(5-{[4-((3-fluorophenyl){[(6-methyl-3-

15  pyridinyl)amino]carbonyl}amino)-1-piperidinyljmethyl}-2-pyridinyl)oxy]-N-(3-hydroxy-3-
methylbutyl)benzenesulfonamide, 5-{[(1-{[6-(4-acetylphenoxy)-2-methyl-3-
pyridinylJmethyl}-4-piperidinyl)(butyl)carbamoyl]amino}-2,4-difluorobenzamide, 5-
({butyl[1-({2-methyl-6-[4-(methylcarbamoyl)phenoxy]-3-pyridinyl } methyl)-4-
piperidinyl]carbamoy] }amino)-2,4-difluorobenzamide, 5-{] {1-[(6-{4-[(4-acetyl-1-

20  piperazinyl)carbonyl]phenoxy}-2-methyl-3-pyridinyl)methyl]-4-
piperidinyl } (butyl)carbamoyl]amino}-2,4-difluorobenzamide, 5-({butyl[1-({6-[4-
(dimethylcarbamoyl)phenoxy]-2-methyl-3-pyridinyl } methyl}-4-
piperidinyl]jcarbamoyl}amino)-2,4-difluorobenzamide, S-({butyl[1-({6-[4-
(ethylcarbamoyl)phenoxy]-2-methyl-3-pyridinyl} methyl)-4-piperidinyl]carbamoyl } amino)-

25  2,4-difluorobenzamide, or 5-[(butyl{1-{(2-methyl-6-{4-[(4-methyl-1-
piperazinyl)carbonyl]phenoxy}-3-pyridinyl)methyl]-4-piperidinyl } carbamoyl)amino]-2,4-
difluorobenzamide, 5-{(butyl{1-[(6-{4-[(4-hydroxy-1-piperidinyl)carbonyl}jphenoxy}-2-
methyl-3-pyridinyl)methyl]-4-piperidinyl } carbamoyl)amino]-2,4-difluorobenzamide, 5-
({butyl[1-({2-methyl-6-[4-(4-morpholinylcarbonyl)phenoxy]-3-pyridinyl } methyl)-4-

30  piperidinyl]carbamoyl}amino)-2,4-difluorobenzamide, 5-{[butyl(1-{[2-methyl-6-(4-{[4-
(trifluoromethyl)-1-piperidinyl]carbonyl } phenoxy)-3-pyridinyl jmethyl } -4-
piperidinyl)carbamoyl]amino}-2,4-difluorobenzamide, 5-{[{1-[(6-{4-[(4-acetyl-1-
piperazinyl)carbonyl]phenoxy}-2-methyl-3-pyridinyl)methyl}-4-
piperidinyl} (propyl)carbamoyl}amino}-2 4-difluorobenzamide, and 5-{[{1-[(6-{4-[(4-acetyl-

35  1-piperazinyl)carbonyl]phenoxy}-2-methyl-3-pyridinyl)methyl]-4-piperidinyl } (2-butyn-1-
yl)carbamoyl]amino}-2,4-difluorobenzamide,
salt thereof, N-oxides thereof, solvate thereofs, and prodrugs thereof, etc.

Processes for the preparation of the compound of the present invention:
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(Ib) O Rz wherein all synbols have the sane neaning as those descri bed
above; a conpound wherein ring A and ring B represent a benzene or pyridine
ring which nay have a substituent(s), Xis -0-, ring Dis a pyrrolidine
ring, and Y is a nethylene group, i.e., a 10 conpound represented by formula
(lc)y: Hz Rl At N (lc wher ei hav the s meani ng
as those de rqoggagu&%g@tg? Pé“‘é‘%&d‘b‘b‘iﬂ‘ﬂ&“&&?é?%?ﬁd.lbﬁém)iﬁ%ﬁ& prﬁp?fggggsent a
benzenemethogywhith tpeo;re'rlygmptdveh aﬂ@gorhhmed knovennsthotisienti s@ meﬂﬁodsdesﬁﬂbedr ing D

[ d d
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| de I 48 th . d.
pr ofer P B0E SRR NS . 6 b @Y USPIARIOD Flip Bt 1 O
t her eof ysed @b aaaleﬂlere@@ thelewﬁple @ﬁ&lemabam!vgkswseln eﬁcomwbmd of feriaia €9 ar e
N-(3 fl yQr La-N{1- [(6 {4-1(4- rret hyl - | -pi perazi nyl)sul fonyl ] phenoxy
} -3 -pyridinyl)methyl]-4-piperidinyl -N -(6-methyl -3 pyrldlnyl)urea
4-1(5-{[ 4- (Among ﬂwmmMS)r@Pr@mmyﬁonauh@ﬂ)sdpmpqm\nhﬂr@aram@ngﬂrw 0) - 1-
pi per| dj [ n Y am de,
R Per g %rag MH %an/ (EPH Add 0@&3&0%%53)@?&{&@&%@@1?@%%%&&& oh R
[ 4-Y%- nﬁﬂ@ﬁ@mmypg af wpgtmderﬁm qum
pyrldlnyl)rret - pipen dihyydur 2,
N- (3-f | pdPopHe (- (B~ et hyl -3-pyridint))-N{ 1- 29
[(6-{4-](4- ox P Jre yl ) sul fonyl ] phenoxy} - 3-pyri di nyl ) nmet hyl ] - 4-pi perid
inyl}urea, N-(3- fl0orophenyl)-N { 1-[(6- (4-[(4-hydroxy- |
- pi peri di nbe@uhfZOmwlﬂy]drmqycgryug or-Bleapyg gdiupye.prbeloger atom, p-

4- pi per{ @te?&u}l l'of(f g%ﬁ)hﬁﬁ%ﬂﬁn%ﬁ[]fbﬁ'flg)\( %ﬁé{lﬁatnﬂ'ﬁ'fn{omethanesulfonyloxy group,

1-[(6-{ am no
3-pyri déta ,IYrmt hbbr}dﬁlr Bptip@efmcénﬁylll}lg Not 3 afanucasaphainyehyin\y > (i - @Ht-hy@(—)s@lpyrl din

yl )y ea .
{[41u§( ( SS?F tor ophen F(A‘G arl}grwgB ha“f/rt}ecﬁmr?;/3 rsl%arlﬁnr‘%o]af:gr b)(gnm} %r%n(ri\o 1 pi perid
nyI ] metespaciively. p lt A provaseythathe carbpyidgienp i lﬁsgdr%egr@mé@mmmmm@ra

N-(3-fl Hl@fc@%e%é(ﬁﬁ 1n|\ll{PFll'XP{ o1 42X %ngw&ﬂn 18P may be protected if necessary.
| - dIOXIdO hi adi azi nap- 2-y enoxy] 3-pyridinyl }méthyl)-4-pi peridi nyl
]-N - (Bitheeripodgepresengd ?hf%ralu a4£2P(5 {[ 4- ((3-f1 uorophenyl){[(6-nethyl -3

HN D? R® (2

20 wherein R*" and ring D® have the same meanings as R and D respectively. With the
proviso that, a carboxy group, a hydroxy group, an amino group or a mercapto group in R or
ring D¥ may be protected, if necessary,
if necessary, followed by removal of the protecting group.

The alkylation is well known. For example, it may be carried out in an organic solvent

25  (e.g., dimethylformamide, dimethylsulfoxide), in the presence of alkaline (e.g., potassium
carbonate, sodium carbonate, triethylamine, etc.); and in the presence or absence of sodium
iodide or potassium iodide at about ¢ to 150°C.

The amidation is known. For exarﬁple, it includes the method
(1) viaan acyl halide,
30 (2) wviaamixed acid anhydride,
(3) using a condensing agent.
These methods are explained as follows.
(1) The method via an acyl halide may be carried out, for example, by reacting carboxylic
acid with an acyl halide (e.g., oxalyl chloride or thionyl chloride) in an organic solvent (e.g.,

35  chloroform, dichloromethane, diethyl ether or tetrahydrofuran) or without a solvent at about -

20°C to reflux temperature. And then the obtained acyl halide derivative may be reacted

with amine in an organic solvent (e.g., chloroform, dichloromethane, diethyl ether or
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pyri di nyl ) am no] car bonyl } am no) - 1- pi peri di nyl ] net hyl } - 2- pyri di nyl ) oxy] - N- ( 2-
hydr oxy-2- 10 net hyl propyl ) benzenesul f onam de,
4-[(5-{[4-((3-fluorophenyl){[(6-nethyl-3- pyridinyl)amn no]carbonyl

}am no) - 1- pi peridinyl ] methyl } -2-pyridinyl) oxy] -N-(3-

(6ot RS BGHT ooy e i &neﬂa(yém{@'fe:’@m@wmw} >

pyri di ndiimetridnmihepytdincycdizppropaioslantine@60. Yat about 0 to 40°C.  As an alternative,

o e é%%ﬁf@ﬁ#&ﬁﬁ@?ﬁ%@%%waﬁﬁ Naci il pemingin g Presmis SVERR (8 0y T - - ( 3-

hydr ox ydlaxameteh‘yh}tdnd)fylka)mamng ran flkafineagquedes solution (e.g., sodium hydrogen carbonate,

5- 1- hyl - 3-
pyi |[ éll ns{okﬁmg ﬁ%&fifldg ﬁ%g‘?ﬁg% ﬁ%‘la' ‘u%/yl ) car banoyl ] am no)
-2, 4-di f(QIuﬁ}mbnﬂhedrvmamﬁied @Qlﬂlanwdr{delna(){bezc;amdwut for example, by reacting

E)lélp(erﬂj%ﬂfl égrgggwlhf%a%%%%h% (g%g:pﬁ) %gﬁggﬁg %g f{u[l%)fy (ihéor{df 0[r(4 acetyl -
| | 2e?| gmp‘élmulfyn))l@ }obldﬁ)/tbr]qnmtdodoyl}vaﬁvm(@tgm)ﬁ:th)scbw&dnngﬂz)omhw
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met hyl ) -4-pi'peridinyl]carb uor obenzam de, or
5- [ ( but {ep theyqbsaipge iRixed geid J(dn RyRUYe Mpy brreasien yIhERIBg Hy/an PEaMeXy )
- 3- pyri ghlvesk et Ebiofdtn ARAIr&hBithnd, dfeRtiRAIRY by REFIroRirdh), at about 0 to

di fl uor gbenzam de,
5- (but {Cl [ (6-{4-[(4-hydroxy-I-piperidinyl)carbonyl]phenoxy}- 2-
rretml 33pYThedhéibd (8AEN cdndtnsing @férd inty BeGarRargy, thasRangle, bydesbtinguor obenzam

( { but yI | s2ibiybic agidiwith gming in an preARicSPIVER € grsbiRPiommetishiorometing di ny! )
FSYEE F%l % dlﬁ]eﬂ@lmrrﬂahidél tigthlyt athbesraytedtadiofogan Lordwithdut b est) #ptlie @essence or
- u

(i 1 ety orER e i, b fiderniss, Fmsoiie o S Amnomaing - o

p| per i dusiyg 3 cardensing heatri{mg} 1,23;deydidhexyraabedrandd@)CC), 1-ethyl-3-[3-
5 g 1 L8 SRR ADREEM cbroa B BB | A B RBIkRNEDSEEDD, 2.choro. 1
p per i dmaﬂiy)p(mdoth)@hd@@nﬁ;ﬂ@mpmspmmc aéift cydicombyduadd PEA) R miths- { [ {

6- 1 | -2-nmet hyl -3
] p£/§| df reF t@ﬁﬁ%s%ﬁc 3&1 ﬁ %ﬂ}mﬁ & aBQ&Qﬁééﬁé)]; rmyl ] )altm no)
-2 4-difli uoThﬁ:fé&FZwdeéCH@élﬂt (10 3)@%’)@@@@%@9¢ﬂ agaherhgas (Eler eof s,
and pr ogl gﬂ%mtr ?‘Qﬁd ulﬁfe?unh &rsec%ﬁ&%o %?ﬁd@ﬁto%ﬁﬂﬁ%%{réf@ﬁb%freéﬁﬁ compound of

t he resg I nventi on: he conpoun I.nvention represented

by $or nul a Th e)su&fancmd@imﬁaw@a kpown e FROIMIHS, éﬁmg;e%@am ¢d pwdoeedingnd
conbi negyikpavididRith ddide @UCbxaFy1 EBbAASS: Besst ERBHde l@ﬁb@uo heegod&ssr | bed

i n Exanp] es. or s_descri bed in npr ehénsi ve ani c ransf or mati ons:
A Qi dePl?Q?Ph‘EFH%F}%RH% GIARPTEMUG sel4Ent 7B, ¢ @ﬁtp @alml oremeéwaF=d C. Larock, 5
John W Hgjilofocans, d1élﬁyl &B&?ﬁetra}h}rdr@ﬁﬁdh dméﬂﬂ-tbdtyﬁiﬁﬁ:ﬂfyl bﬂﬁr)bﬁlvﬁmouﬁa sdlgeriti ng
rsrg][ ? ' 1)? latc%ﬁgtdgﬁ OC g}s r% B’t‘ er% l t t %@3&?%@8 0 %ﬁq‘} su onyl htapge (?g'lx}atllvg r%lag des a

30  bereacted with amine in an organic solvent (e.g., chloroform, dichloromethane, diethyl ether

or tetrahydrofuran) in the presence of a base (e.g., diisopropylethylamine, pyridine,
triethylamine, dimethylaniline or dimethylaminopyridine, etc.) at about 0 to 40°C.

The protective group of carboxyl group includes, for example, a methyl group, an ethyl
group, an allyl group, a tert-butyl group, a trichloroethyl group, a benzyl (Bn) group, a

35  phenacyl group, etc.

The protecting group of a hydroxy group includes, for example, a methyl group, a trityl
group, a methoxymethyl (MOM) group, a 1-ethoxyethyl (EE) group, a methoxyethoxymethyl
(MEM) group, a 2-tetrahydropyranyl (THP) group, a trimethylsilyl (TMS) group, a
triethylsilyl (TES) group, a tert-butyldimethylsilyl (TBDMS) group, a tert-butyldiphenylsilyl
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Anmong the conpounds represented by formula (1), a conpound wherein a spacer
which is adjacent with ring Dis -CH2-, -CO or -SO2- can be prepared by

al kyl ation, am dation or 10 sulfonam dation of a conpound represented by
formula (1): (Y1 PYzPZP R1IP AP ' 1 (1) XP wherein Z is a hydroxy group or a

I i I I
é?ﬁ%@ﬁﬁ%ﬁﬂﬁ%@ e R eRch BaleCHESE T ST o R KB grovg, 1 p
[ s a bom;i-mmhca{ybmégromprﬂmalhalmcﬂrbonyIZAﬂbohgoap, a2, @ itncldbmiethox y&bany! - CH2- ,

or¢ ro% 5% etcdnd R, XP, ring AP and ring BP have the same neanings
as Rl )F{ %‘I PA~End ring B respectively. Wth the proviso that, a carboxy

group, a hyThreq:prqteancggroumnf amimmogratpanciudes suck as aperzyipxyoabomyl BRRIp, aXP,
Y1P,c Y2R f g wi th a conpound
repr esenftedﬁ% @B %%&{W EHWMP@@ ggro X 261\1?1 ﬁgg nd ri ng DP have
t he sankiphenyheihgxycasbary Cngppfemﬂu@mayetyl/ﬁnonp,taw%ﬂuprenylrmﬂmﬂyaarbowl
car boxy f | n R2P or
g DR o, EKILSLIA) g?“ﬁ’ecéggiﬁ%ﬁfﬁﬁe&a?@@&fﬁe%% Denoval of
the pr og@épal%(‘@ﬂ@ﬂp’lﬂmﬂlé?ﬁw{?@ﬁ GEMsgramp.letknown. For exanple, it may be

d outT
carried outTjdhpy ét@ct?»‘egg}ﬁhﬁoﬁ@h%?da to g%éup( i‘ﬁcﬂldes %r’@ﬁah%lé‘ Qrb@ﬁzg?ég up.a .

dlnethylsquOX|de) In presence of kal 1'ne

sodium msthesykengy! &r?%@mth%m@thsét(ml\d) arrwm mHﬁ@hpﬁr@@mﬂ (JHPamé of
sodi um d)'pﬁéﬂyﬂﬁetﬁfrl g}@{lﬁ%ﬁla@éﬂy]@ﬂj Geopt el@bout 0 to 150C The am dation is
known. For ﬁxggngg t&} I ncl udes "t'he, net hg n acyl halide, 30 (2)
via a nixed ath iy e PRicctive groupdprg caf %Hm A By digwHk Sroum @B AR hods ar e
expl ai nga@u;;iand @hie@d@to éril)hp,’ih@fe r@ﬁ&pﬁnwlﬁ 1aﬂ1tapcml to Hiad m)ee OB PEacaif ised out,
for exa hI‘I%d C“Bg 531& ﬁ Y Cld vm(i_ % Ehaldldegq)ﬂg oxaIyI
chlorid OBP“E APPCLAPHFF ﬁeﬁﬂw& YgamoYeSol Cga AePIeSCHM or of or m
di clg or arEidansy bdta@hh&butdiyf'lﬁhembdh&hflaﬂfaddhﬁ‘fmmr(}reﬁfe wdtéumué Grogmlivent at
about 6OCt qu ter%q m?ﬁf’ % en the obtained acyl halide

deri vat FF%P’ %fé‘fl D5 AR "an organi c solvent (e.g.,

chl or of or m Tleh rehdtmndneﬂehmvmg ttIe ptdne;cltwegimp for a Sdrbdetl gedupda by droayl)growp,t he

PT esenc&%né&g a mgrca 19%11?\;»'1? Iﬁr?(# II%’E)&%I% arg)ag?qtlp)(vbani i ne,

di et hy di'ie o amne out 0 to 40C. As
an al te(lr)atdemlectmtneeagmlabylbyﬂrabyinghaaqtlde vddranakilyue may be reacted with

al kﬂﬁ ng %Q:Ieglrog&'ﬂbﬁ eag 13{1‘?[}1%de§?mgc1dlc dh@xape. tetrahydrofuran) using an

agueous so ution |um hydr ogen carbonate, 5 sodium
hydr oxi ) dgprodgstion reaggon by b genolysxs

(4) a deprotection reaction of a silyl group;
(5) a deprotection reaction using a metal; and
(6) a deprotection reaction using a metal complex.
25
Those methods will be specifically illustrated as follows.
(1) A deprotection reaction using an alkali is carried out, for example, at about 0 to 40°C
using a hydroxide of alkaline metal (such as sodium hydroxide, potassium hydroxide and
lithium hydroxide), a hydroxide of alkaline earth metal (such as barium hydroxide and calcium
30  hydroxide), a carbonate (such as sodium carbonate and potassium carbonate), an aqueous
solution thereof or a mixture thereof in an organic solvent (such as methanol, tetrahydrofuran
and dioxane, etc.).
(2) A deprotection reaction under an acidic condition is carried out, for example, at about 0
to 100°C in an organic acid (e.g., acetic acid, trifluoroacetic acid, methanesulfonic acid or p-
35  toluenesulfonic acid), an inorganic acid (e.g., hydrochloric acid and sulfuric acid) or a mixture
thereof (such as hydrogen bromide/acetic acid) in an organic solvent (such as dichloromethane,
chloroform, dioxane, ethyl acetate and anisole, etc.).
(3) A deprotection reaction by hydrogenolysis is carried out, for example, at about 0 to
200°C in a hydrogen atmosphere of ordinary pressure or high pressure or in the presence of
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(2) The nethod via a m xed acid anhydride nmay be carried out, for exanple,
by reacting carboxylic acid with an acyl halide (e.g., pivaloyl chloride,
p-toluenesulfonyl chl oride or nethanesul fonyl chloride) or an acid
derivative (e.qg. ethyl chl orof onnate or isobutyl chiorofornmate) in an

or gani ¢ sol vent

chl or of or di chl or onet h di et hyl ether,. 10
t et rahyammn%fo rjate iR pFESeRCe § %fﬁ'iﬂys'i (Bu ﬁ@@@lﬁ&éﬂeﬁnyaalﬁaéwb
gyrl di n@allddiur@h?&’xjoﬁmenﬂa?md% Bﬂﬂbﬁh(?théyﬁﬁc}fljdlmEdieﬁ?(ahwb isalibnas or »
iisopr amine) at,.a 0 n en, t he, obt ai ne ac

Cnhyar] G tEend BeREkvetulr® and eyl fiber: A 2icoBpLaRh 3 REfhepbrdrd, 2,0
chl or of ethamolga béﬂz@ﬁ@mhrh:ahenzede emdn;ollueag,l'mketme duek aahgedcm{)amﬁa:ﬁethyla:thﬂbout f 0
to 40 t ho a_cqndensi n may. .be carr or
bt ket aiele e APt bR S e RS M g iR, S adithe
(e.g. a&ﬂtmraofdwrmmnhedbd)loemmamlpamag twdiometfonythbreofjani de, di et hyl ether or
tetrah of yr or. W vent,. . in the k&80 ah ce..0f a base

yg{)r i gi c%@?ot?cﬁlf)ﬁngéﬁgf 148 ofta §i Pyé 2Tt 1S F%leﬁi Y] aﬁ%ﬁ% ﬁt a}boutS G40

(e.qg., ant he, ant hopyr 1di ne),
usi ng ausingMIabuwgamgeniumfhwgld;: lrlalsemmycsbbrhmyiscmkﬂbmhiwamrwchI@SZC)

1-eth I ropyl] carbodiimde (EDC

-%:/ar 8(|h§I rm g@%%g%h?@fn%% (F:)ﬁl Lro | - rr;t hyl py§| di Z]I um i odi de, or
1 pl @)pa@p hAsi}@nmwcmoacmtl@lyuwng meteth jsoieariesd queRiy pxample s dt @boysletodARE with
absenceopimﬂo fﬂgﬁﬁt ﬂ?@é&%méﬁ!@&vde mﬁp% %1&19 s8Q6nt Jh ars%@&fé 0”

described in arri er an rnert gas
ar gon, vlﬂr@g@fﬁqr @m YAy @ﬁﬁ@dmm%sqi@m Qﬁmlutwndh@reef wigh @@pwanwa

pr ef er abl Qe ki&3EH 4s teRahyliRGusih f oneam dation is well known. For exarrpl e, it
may be carried out by reactl ng sulfonic acid with halide ( ., oxal yl

chi ori déb)or tdwmﬁﬁ;ﬂtwemaﬂlp@amngﬂ&%&%@leﬁéﬁ@%ﬁﬁ ot f ee;ampbh@sa&es?%o
trighl 0"40€@hs1h@a?ﬁbt£rc9fh®le€( [ﬁmhw@métraﬂ@ henylliyh@srpqmrﬂma@mﬁmo?r onet hane,

di chl t h, t.h t tert-but thyl eth

o1 i T h o ahaherphex Al (B Gtehasdeop A DR 8 And t hon tho.
obt ai _nednguiphemmbhd%phme)erﬁld&lw@ thl@ncmyn 8 ﬂ?@eﬁ&a&ta%@enﬁb ol a pHbdPRirehgant

or ganl c ,so] vent e. , A . OT,0r or onet han r

Cetr ahydRERar BHerH HRS g SR TSrIts SR Egg ot e 85 SHURITL BRYident e,

pyri di nmethylslilaeﬁ:mh&dbmne modphﬂhhydxethylam ard Iijzlrmhﬂhmb aifionggye addd (mph aic.) at

ovonh) o abdicradia, sqrihic B8 bEGRIMT ARG, BliaF SR oreheit Boik WL 8 ps Bl

group, a- etthylhehdauoaieam/potgssmm2 eahybbﬂmwat@Bn)m@rgwp: sodvedb(sphleasacyl group,

t Th t hyl
gr g up, Qi c@;&{)&ﬁﬁlhﬂeg d%&ﬂglf&{xlagm@é/ Qétﬁﬁyp&?%ét@ﬁ GRS, acff tﬁﬁée)?'agxﬁn? Qrtcge y
gr oup, athaeolhoxqt@wr@apn@dhqlwent(th&mf group, a 2- tetrahydropyranyl (THP)

t T
Pert - butyl o et %'? e o e MR Auton ooy 4P YRt fon el ?Pﬁé%f?mm
groap, 4t mekods qssarebedgn uW Gaeq&ev&ogﬁynvgﬁms 1 Obganioyynthgsis fohng
(BN) 9gr &dRs Incd 1999ret hoxybenzyl group, an allyl oxycar bonyl (Al'l oc) group a

2,2,2-trichloroet hoxycarbonyl Tr of ou
As persons ;iq ?éad in they art cén easi 3)( ul%erstgnd Elat the aimed compound of the

present invention is able to be easily produced by using appropriate ones among those
deprotection reactions.

30 Among the compounds of the present invention represented by formula (I), a compound
wherein R? is an amino group which may have a substituent(s), i.e., a compound represented

by formula (I-a):

R YN D +R>' (l-a)
X

wherein R?" is amino group which may have a substituent(s) and other symbols have the
35  same meanings as described above,
can be prepared by reductive amination of a compound represented by formula (3):
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The protecting group of an am no group includes such as a benzyl oxycar bonyl
group, a b5 tert-butoxycarbonyl group, an allyl oxycarbonyl (Alloc) group, a
1-net hyl -1 - (4- bi phenyl) et hoxycarbonyl (Bpoc) group, a trifluoroacetyl
group, a 9-fluorenyl met hoxycarbonyl (Fnmoc) group, a benzyl (Bn) group, a

p- met hoxybenz group,—a Renzyl oxymethyl (BOM) group, a

2-(trinme I d&,y ) et thy (SEM group, etc. The protective group of a
marcapthr i cIp for,e a Bgnzyl group, a 10 net hoxybenzyl
group, a net hexynet h MOM) group, a 2-tetrahydropyranyl (THP) group, a

di phenyl net hyl group, an acetyl (Ac) group, etc. Wth regard to the
protective group for a carboxyl group, a hydroxyl group, an amno group and
a mercapto ghauiﬁalltdyﬁtb@ldl&vemmﬁieimeah&rgsbb fedcaibédibdve, t he above ones so far

as it is whi ch is 0 . be easily and selectively renoved. For

exarrpl e’ cg 5‘%@?%‘&@5’??8??‘1@%#8 IBIQPImy be carried out by a method nentioned
" GRéene, Protective Goups in Oganic Synthesis, John Wley & Sons

Inc 19@9“\ Iﬁge(ﬂeactl on for renoving the protective group for a carboxyl

group, a hyﬁroxyl roup, an amno group or a mercapto group is known and
its exanpl eshatm RS’ 4l REhare theljanse atelpffatecint ospresach hpdropsn dtysir@lhyeé ng

ot B Rl P e B B G SR P B BBl
depr ot eatsubxmtueat(s)t | amil adheraysibblslhage thersame @E)anmgslemc:sbabetd ghove eamtiihahe usi ng a
nmet al ;
nmet hodsﬁpoq’llﬁ(oqﬁ%t %pe@é)& @%H) ya%fdf&@tér ‘tlpé Iamq X ]In%@;‘ ?'%;P%R? é? ectl
reatdi ok’ usn&y@eanonatﬂcé,llfnccssmrl ed out, for exarrpl e, at about Oto 4OC
ng a I odi um hydr oxi de, potassium
E;:jrgm d’]%gé glﬁﬁvﬁghlbg%lghom ggg‘éprétﬁaﬁgﬁ&‘o@ o:‘ uaI k)altl i n)él eartﬁ rref:t: u(such
as bari um hybe @ﬂn@yemn@mnos mﬁlémomzdr Bsdl axamples itcagbbmearsed suickittas sodi um
b
car bonayejaid Jpafides! g&alﬁﬁartﬁg&%@bomﬁpd@ﬁkﬁ%&mé ano@ehgd}ﬁfesfﬁi bl fito

m xture ther n organi c sol'vent as net etra of ur an
and di offHeln aqrganic palye (@épﬂ@b&@qwer@ahprwtm@r danetahflif@mtanvéﬁdm. onis

car{s ed giliresehed o@fb@éﬁah %fte?«ﬁa:?l%ﬁiiﬁe & ttﬁeﬁa9%1hao@&hsgf)gwemﬁﬁhﬁeﬁ % the
acetic acid, trifl uorofacetlc acid, nethanesul fonic acrd or p- 35

t ol uenePIASPRSFIOE absen %At¢ Adfgani ¢ acid (e.g., hydrochloric acid and
sul furic acTH) regfoval :mthé pfo@ectnhg g%h%lrﬁ@fﬂse’ba@ﬁed"b‘tﬂ AR akveMcsteibaa aldtitodaci d)

in an organic solvent (su or onet hane | o ofor di oxane, et hyl
acetat o andATITE oI of fiproserlBl BB R o BAISY hyHFITeNBIy i o i s

carri ed whetein Rbis exanpl e, at about O to 200C in a hydr ogen at nospher e of
ordinary presgure or high pressure or in the presence of 33 ammoni um
formate [n tWresence of a catalyst (such as pall adi um carbon, palladium
bl ack, \N

| NH

I
20 R51 R53
wherein all symbols have the same meanings as described above,
i.e., a compound represented by formula (I-d):

@ . Q (-d)

51 Rss

wherein all symbols have the same meanings as described above,

25  can be prepared by a below reaction using a compound represented by formula (5):

YP\
R™ xp @N—R51P (5)

wherein R°'F has the same meaning as R*' and other symbols have the same meanings as
described above. With the proviso that, a carboxy group, a hydroxy group, an amino group
or a mercapto group in R°'" may be protected, if necessary,
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pal | adi um hydr oxi de, platinum oxi de and Raney nickel) in a solvent (an ether
such as tetrahydrofuran, dioxane, dinethoxyethane and diethyl ether; an

al cohol such as nethanol and ethanol; a benzene such as benzene and

tol uene; a ketone such as acetone and nethyl ethyl 5 ketone; a nitrile such

as acet as di et hyl formam de; water, ethyl acetate,
A, Fp;! p%un&‘? ﬁ«%@e fi%gf@ ' y y

acetic ag conprising two or nore thereof) (4) A
depr ot eB |0TrCtQQHt| dR) of a S|IyI group is carried out, for exanple, at about

0 to 40C tr ol pso bl
0,10 40, el VR RO SO A AR Sk Rllng 1
depr ot ed;qsc@bpdr@atm oWlthéhmgrorvreo ahlat,l ascarbnyi groum athydroxy ssimmeh eming gtgbput 0 to

40C oty 2 RErcipth 228D HIRPAR@NHEp I\g@ééeedlff E&% esence of powdery zinc in an
aci dE>| C soﬁ verr?t suc 1as acet%lnc acid f ?29? of pH4.2 to 7.2 and a m xed

sol ut i o negesgargdplieweshb m&%’rOWeHrO&wtlasgmpc sol vent such as _

tet rah;(;dr OI'!‘HeafBacno(a@Q wéll ﬂﬁ@sﬁrﬁ’t EF(Sr}[eQO ﬁﬁ%@;boééc%hﬁ'&i ﬁltni?ﬁﬁ?r bB/iént' S[ H

carried ou r e at abou u a ne conpl ex [suc

as tetr@&& sW\{ &w@ A6, fluens ar delr ran) w@? BYREWSs phi ne)

pal | adi igHyl dlﬂmell(ﬁmm la@lﬁmepﬂxhhtﬁ la.btﬁhdﬂyh):hré(‘(ﬂfdﬁ&@ ethylamme) at about 20

tr| s(trl ]:@Qé Ir‘}\esphl ne) fféﬁ diu éﬂ{h rygl oride] in the presence or absence of
pifos pii é‘g PIRSEREHPILLP ePV%h PTY)AB4phi ne) in the presence of a trap

r eagent ('S UTHE remot4li dfttie/protentingy giouf énay Herdaﬁidaydlﬁ bi,r a@eabodle HEREIBEd midthoRNol i ne,

dlethylamcr]ﬁ and?péerolldl Cﬁ%ﬁp no(glj i C e % h as 2 bacetlc aci d,

formc aci dV8F8Y HRERA SERUF g ?187“@1’ am B BaRTepasd by 2UFE (such as

sodi um formérighryhdipandgttee eompquat asgesented-tetibyhiliie X sSodtaajonpouad raprgeniced

sol ventb)( uchgla(ﬁ di chl or onet hane, di nethyl f ormam de, tetrahydrofuran, ethyl

r

acet ate |Ie di oxane and ethanol), water or a m xed sol vent
thelrgeof H4 r o{®he above, the deprotection may al so be effected, for

& oups o st btk Bt (€ SRL RGRRD S BLIGRE b ¥ oGO RS o Some
skill ediﬁnncaskmy,aﬁoﬂowahbﬁmdvsal ofthie peitentohgtgnatp. t he ai nmed conpound of the

present i nvANLLoidhSs &Bil &nbdn PeF&GAN a&%beok‘}gﬁ%d%aﬁ)é{e&’édt@ﬂaﬁgi%ﬁﬁ Rlefit Ones

am)ng t hose eprotection reacti ons e COI’TpOUI’]d e pr esent

| nvent i (g s tepalesleofueng ds\N Nsilmt)éfopnyxm@nbmrtb@pmanomé trephos@neivattabasani no
(§ I’\:@ﬁ%laﬁﬂﬁ@ A ?E(MR b qu@t ( ﬁ!)oredvele t r{ll\ﬂwelgée)?ﬂri:ﬂ%eutrlﬁ Bh %%Paﬂfcesglvem'

f or rrul Is a roup
whi ch n&yg rdiGiorpmathane o Mt%@ytyéfﬁanmﬁién) 1@%%16@611@9@8 14l frearbgnyl bkﬁrﬂg’['maani ngs
as des crma@zbl@ms ,w1&ﬁd1b4@.e (@g eﬁ?é'il%daxﬁﬂae lof Wmbkihy Bnérphidd) 0P withodt LRPauUNnd
represent ed bg/ orrru a (3)
about 0 to 80°C
The removal of the protecting group may be carried out by the above described method.
25 Among a compound of the present invention represented by formula (I), a compound

wherein Y is a methylene group, i.e., a compound represented by formula (I-e):

HZ
) (O v
X

wherein all symbols have the same meanings as described above,
can be prepared by reductive amination of a compound represented by formula (8):

XP

wherein all symbols have the same meanings as described above,

30

and the compound represented by formula (2), if necessary, followed by removal of the
protecting group.
The reductive amination and the removal of the protecting group may be carried out by
35  the above described method.
Among the compounds represented by formula (I), a compound wherein at least one
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PPL PP NR XP OP 0 (3) wherein all synbols have the sane neani ngs as

descri bed above, and a conpound represented by forrmula (4): 8301 HN1~ R302
(4) wherein R301 and R302 are the sane or different and represent a hydrogen
atom or have the same neanings as the "substituents" of the above-described

came nelPHE fgl 528 Xwﬂ’%’fﬂfﬁﬁfw@%‘{ﬁ? vk eoppowRRRe Rdfle G20,y ar oup. o

sane neanl

hydr oxy gro o] a nmercapto group in R301 or 10 R302 may be
pr ot ect BJ? B |fN460é 42 ({-@)1 owed by renoval of the protecting
group. The i .8 well known. For exanple, it may be carried

out with redum ng agent (e.g., sodiumtriacetoxyborohydride or sodium
cyanobor ohyseteshe R’ égtRza?bB:EIth ring A%A6, Bh asdiriog DAhbge ﬁl@|smlfmeéﬁmgs asRY, R%

di chl or ane,, dic ane or f or.mam de resence or
absenceﬁo&h%%f‘n » 8P a‘?ﬂ ]grﬁspe‘:‘f"re?yetﬂﬂ@Wr‘ﬁ qpitggeng ogbpr‘%ﬁbﬁ& 5% ne), in
t he 5bpr&ﬁeracegslronabﬁmgeﬁamﬁ% awqugmmydmniﬂmmmeﬂn\aag ®fis 4 hdogonabect i ng ?roEp
may be carried ou ove_des non of the
or esont SETATRS: pelseeds PGS BpORar b PR D “lhns SORRR R RREES: & o

ANH 2 ®°RSQ R53 (erein all synbol s have the sane neani ngs as descri bed
above, i. cl?)rrg d H (1 d)
R51 R53 V\hevr‘/tel?rﬁma gylﬁr.rib%flﬁ%é B%’ﬁgej C?éSn%lR@!ﬁpné%bs%@e&bﬂ ﬁ?g:ng\%l 56 e,

can be pndQas atalbgemmatbml ow reacti on using a conmpound represented by for rrul a
5 YP P

Rl Gndl ot hES ECUs isHelRTRE: hd Wima Ve RELAR, B ETenlp i 38 oBORR JRAN 1h. %
provi so(achtane, darnetéawﬁw@dgapme&lyﬂmyﬂwbwor@r, olgp at appuaRitad0Yr.oup or a

mer capt o QLREB e'%%l-ff’Fg Thds Ko s@@foﬂ'% E‘%Bta?gombéunﬁ%ﬁfe%éétrwast dre Aifdgéh &8MAREUN

represente 5
N-oxide, 1 e a compound of formula (

15 wherein R!, R?? X3, ¥2, ring Al ring B’ and ring D® have the same meanings as R', R?,
X, Y, ring A, ring B and ring D respectively and N is a nitrogen atom. With the proviso that,
at least one nitrogen atom represents N-oxide,
can be prepared by an oxidation of a compound of formula (T).

The oxidation is well known and it may be carried out, for example, in a suitable organic

20  solvent (e.g., dichloromethane, chloroform, benzene, hexane or tert-butyl alcohol) in the
presence of an excessive oxidizing reagent (hydrogen peroxide, sodium periodate, acyl nitrite,
sodium perborate, peroxidized acid (for example, 3-chloroperbenzoic acid or peracetic acid,
etc.), OXONE (brand name, OXONE is an abbreviation for potassium peroxymonosulfate.),
potassium permanganate or chromic acid, etc.) at about 20 to 60°C.

25 The compound of the present invention can be prepared by these reactions or reactions
modified a part of them.

Other starting materials or compounds used as reagent are known compounds and can be
prepared easily by combination of known methods, for example the methods described in
Comprehensive Organic Transformations: A Guide to Functional Group Preparations, 2nd

30  Edition (Richard C. Larock, John Willey & Sons Inc, 1999) or Elmer J. Rauckman et al., J.
Org. Chem., Vol.41, No.3, 1976, p564-565, etc.

In each reaction of the specification, the reactions with heating, as will be apparent to
those skilled in the art, it may be carried with water bath, oil bath, sand bath and microwave.

In each reaction of the specification, it may be used a solid phase reagent which is

35  supported by polymer (for example, polystyrene, polyacrylamide, polypropylene or
polyethylene glycol, etc.).
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wherein R53P has the sanme neaning as R53 and ot her synbols have the sane
meani ngs as descri bed above. Wth the proviso that, a carboxy group, a
hydroxy group, an amino group 5 or a nercapto group in R53P may be
protected, if necessary, if necessary, followed by renoval of the protecting

aroup.  The St alidortl LpciRifon R SRR Rudc i ve RS BRR L bvdr ot uran)
\c/iV: ';nk; : Ea&mv(emlcglal teplqunhsne For d;xan:ﬂid:; yhepririfecation may be carried out by dlstlllauon at b 20
10t o TSGRspdE o e RSO R A fcBinalits 1B O SLBAT AR Bl B0V 2
pr ot ect Pmgagnesium %t@éaydhwlamc abggr@piy hb@wmnd@@bmg@ergmnﬁym)d

Mor eyvegeavér%@r Fe@HPB RuhBRLESRAD l%b%%d;{mfn 0“0 e y%ﬁoﬂr eggeed by a

urea- form react on using t res nt e ormula (5) and a
corrpounaumﬁﬁ@ne@w dossfeacéarrmﬂﬂan@n erssveremaaps,( 7) wherein the synbol has

the sane me@ni B&tR% ﬂﬁl%%rﬂd?@ﬁyr@ﬁpx‘é%n oftie é}fe&i?i%%ry thefcfbltilﬂé’ﬁ%oﬁ%ﬁ &%g%@' of

t he protectlng group he redaction I's mel known., For exa
car ri edpwified by conveitipaal teclyvquesnt Forexagple, the pusrization wahe g#rried out by

N, N- di nBhythé ﬂfeﬁfp«mﬁﬁ@aﬂvbm (Hﬁ&tﬂﬂﬁﬁﬁ%ﬁﬁd@ﬁmh[dr&h@tﬁﬁ:%‘%éﬂ%ﬁl hardyddfil@nd- -
triethyl am ne) t 0 to 40C. Moreover, it may be carried out in an

or ghhi ct nﬁeEH’F“C E“é dolueng; 5D HARHARARES-or N, N- di et yI f or mami den) in the
presence of 1,1'-carbonylbis-IH imdazole (CDI) with a base (e.g.,
triethylam ne or N- et hyl nor phol i ne) or wi thout a base at about 0 to 80C.
The rem®HFMf the protecting group may be carried out by the above

descr i bed rehdwosicity 35 tArmongoand apRaumA b firhmpripaintalhueos, tenNicgtcesent ed

by f t.h . d
repr esehietis! Byt 3pRAARERSE ot e pSodhugpefeod (R RGRER RS 1 5 comiubl ol 1
syl sofite prdstet iseemeonBdn vergdowand drcefoleddmal be eonsideredeafpfeepar ed by

reductiy of a conmpound represented by fornula (8): RPP1 AP BP
- CHO (8 E@T@?\Aﬂ%& n all synmbols have the same meani ngs as descri bed

above, and the conpound represented by formula (2), if necessary, followed

by I enD\ g group. The reductive am nation and the renoval
of the p%hl%glpﬁg(gp}éarq@%aﬁn%éﬂbe carried out by 35 the above descri bed

met hod. Anohis eaepcivdpelithe praserpriventior Hatsant antagonistic kytiviey agaimgoehetnokiner ei n
at i@as}ecﬁ}ﬁk?r e%ﬁecfﬁ'll V(ﬁa@%lﬁ‘taﬁmaﬂssmélugf@t}ﬁﬁmr YspBRRPhitfass &b they! arusefd

conpounds f or mul
for preventing and/or treating CCR5-related diseases, for example, inflammatory diseases

{asthma, nephritis, nephropathy, hepatitis, arthritis, rheumatoid arthritis, rhinitis, conjunctivitis,
inflammatory bowel disease such as ulcerative colitis, etc.); immunological diseases
(autoimmune diseases, rejection in organ transplantation (rejection of graft of solid organ,

25  rejection of graft of pancreatic islet cells in therapy for diabetes, GVHD (graft-versus-host
disease)), etc.); immunosuppression, psoriasis, multiple sclerosis, etc.; infectious diseases
{(infection with human immunodeficiency virus, acquired immunodeficiency syndrome,
infection with RSV, etc.); allergic diseases (atopic dermatitis, urticaria, allergic
bronchoplumonary aspergillosis, allergic eosinophilic gastroenteritis, etc.); cardiovascular

30  diseases (arteriosclerosis, ischemic reperfusion injury, etc.); acute respiratory distress
syndrome, shock accompanying bacterial infection, diabetes mellitus, cancer metastasis and
the like.

The fact that the compound of the present invention has CCRS antagonism is
demonstrated, for example, by the following experiment. The total operation is based on the

35  basic genetic engineering to prepare gene-highly expressing cells, and the ordinary methods
are utilized. Also, in the assaying method of the present invention, in order to evaluate the
compound of the present invention, assaying accuracy and/or assaying sensitivity is improved
as described below. The detailed experimental methods are shown below.
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1(2 R1-2 A(l1-2) Q wherein R-2, R2-2, X2, Y2, ring A2, ring B2 and ring D2
have the sane neanings as Rl, R2, X Y, ring A ring B and ring D
respectively, and N2 is a nitrogen atom Wth the proviso 5 that, at |east
one nitrogen atomis a quaternary ammoniumsalt, and Q is a hal ogen ion,

can be f fo ounds
can, be By SRSl 6 A5 el SRR A e gt i hub s efRgpoL
group sUBRSGi tuted by a phenyl group, and Qis a halogen atom 10 This
reaction i ]ﬁﬂg] It , in an
organi c som])({a% thg}g?g%e &dOfﬁﬂey P%P?Y%%E goqlol%gbc$§{lntw%%etone etc.)
at aboudemonsgrated by parformingties wethpd dmb@d irf meﬂSaP(lﬂem AE)IG@WDUndZWer e at

| easy onss: 5'3'1tomgcqﬂhﬂtmﬂtb§t ot é’%hgﬁ\%ﬁ&e‘;{%}gﬁ ‘}sgfﬂ)P&'ijl\/ﬂXglfB%%f@{%l?Sng&f@&y' r .Yﬁg

B3 and ﬁfﬂ@@lﬂ@é@@dm@trm@tmws&agﬁcagorm R2, X Y, ring A ring B and
ring D resperd iMebytatiRfedRursh @CRBtsfaQEﬁd\re%QﬁPessW @Htﬁ@ell §€H@@éll is at

| east one nit rogen atom represents. N 0Oxl de, can (E)re are an OX at i on

of a copyseerfsddn Hegy nlitld medium rRatainingkBS 610%%%@@16? EldrRS\M]eaﬁB’ ot Syl 0
carri edcQitwell @o @g@m@h Jaté.N @nSddyt FRk @ul‘ﬂ[rﬁ'@ﬂt 970@%@@&1&@@&11 enaflant is

d| chI or rm _.be zene h ter coho in the
lseﬁrgqﬁ apg g@w ﬁel%dmddv@ F@twgg ?M/{j& P;se?%ss@p Pji
perl odaH@PEsqyb Mt pHt764)) 1ssnsiieﬂ§éuﬁﬂlsbgmml pHE6AXI0HaADud e Ihdm(éfor exanpl e,

2 R b SLRTLACEELS AL i T AT O

Fﬁr mingﬁﬂa{ gH r4) (SJtSIIIutimh ,chasintk, sohitibn)is aispﬁh?dlhtn )240)] ﬂ]ﬂw@ﬂ(ﬁonﬂﬁlsTh Ea&%ﬂlﬁt e¢nd of

e prese i nventio r ese ctions

g 11 olSheqmiRR; iR e uRs EREF PRV hebipEited CORS/QAN el i,

rk eagent t}?raafﬂm a}mccmdmmm humas Q€ Rsaligand (RmNﬁifﬁL , MiPelas micl())dIBM po @’ﬂplmﬁﬁdcg) n of
nown r rihe ive ani c

Transfo %;&fg’ ‘fij gvrlgl &A{{ %?%feﬁ @?r@?ﬂf gﬁgﬁ)ﬁgﬁlon#ﬁr gddaeaélﬁrgﬁq 3%31530 Edi ? i on

(Ric har doreenﬂ:aramc(Rant¢str0 nMi MéP-1&: 30 nd/1; IMIP- 1[193@9)M))r Elalmcntjncrmﬂmkﬁm_n et

al . L%lg & c n\é%trzﬂx]on d}ﬁhc%d bgr %Zeﬁnuél?a?l%ﬁg %ga:ﬁ:}]lﬁ I%éagur%ﬂﬁginﬁ %Q.‘fcag +on of

the speC| I on, e reactions Wg ar eft t hose
skill ed dﬁ:tﬁctph@r Qﬁtwellu uyse Hympmaten Photedion), ard whthaorbetih (Yol th@atﬁtﬁ compaundat h

anddn CF]soé%{Pch‘f‘ated Bﬂh@@&lﬁb%ﬁ?%&lbﬁ’lﬁn@ﬁ fdrd@laSPeci fication, it may be used a

sol 1d phase reagent which 35 supported by pol yner (for exanpl e,
pol ystyrene, polyacryl am de, pol ypropyl ene or polyethylene glycol, etc.).

Inhibition ratio = [(Ec ~ Ea)/Ec] x 100

Ec: measured value of Ca®* transient increase by CCRS ligand
Ea: measured value of Ca** transient increase by CCR5 ligand when a test
25 compound is added.

The compounds of the present invention have the cell migration inhibitory activity in
animals including human, especially human, so they are useful for preventing and/or treating
inflammatory diseases (asthma, nephritis, nephropathy, hepatitis, arthritis, rheumatoid arthritis,

30  rhinitis, conjunctivitis, inflammatory bowel disease such as ulcerative colitis, etc.);
immunological diseases (autoimmune diseases, rejection in organ transplantation (rejection of
graft of solid organ, rejection of graft of pancreatic islet cells in therapy for diabetes, graft-
versus-host disease), etc.); immunosuppression, psoriasis, multiple sclerosis, etc.; infectious
diseases (infection with human immunodeficiency virus, acquired immunodeficiency

35  syndrome, infection with RSV, etc.); allergic diseases (atopic dermatitis, urticaria, allergic
bronchoplumonary aspergillosis, allergic eosinophilic gastroenteritis, etc.); cardiovascular
diseases (arteriosclerosis, ischemic reperfusion injury, etc.); acute respiratory distress
syndrome, shock accompanying bacterial infection, diabetes mellitus, cancer metastasis and
the like.

39



37 In each reaction of the specification, the obtained products may be
purified by conventional techniques. For exanple, the purification may be
carried out by distillation at atnospheric or reduced pressure, by high
performance |iquid chromatography with silica gel or magnesiumsilicate, by

thin layer ﬁ@rf%ﬂh&%@g&}}{p%&ﬁ o"f‘ﬁhé I%Qse%%‘ﬁ%}@ﬁ% Ha??l#é’cﬁlll}}{g?atﬁmﬁﬁ@ﬁﬁ&%er resin,

by col umm chromat ograp recr
puri fi caativais lmnmtrd@defoeample,atmt ofpllwmg cmenmér alhertetat opasatson i llSn a

reactio I ne

br oduc @Sﬁ%éﬂ%@m@ﬁ LU ERERRE T Hepdr0 BenRiighiy GBHOly L RIS "1
puri fi cendingay mﬂl@@ agsaptilized) otlsop the mwln@mﬂ@d\memrase@bmemon in order

(di net hy &arARthe Gomp w{al&f %?%Ve%rh%lﬁyrn taewrééwfdm‘r%ﬁl 10 tol uene,

acetlc aci d/ t ol uene, etc e than aonce oxicit he tox] |t of the
CONpOoUNEENSEIYIY SEHRREEVEs s ﬁ%bﬁéb(:lp)v tIhe dgtailed @mwmtalméhqum wy hereof
or the ggh¥ate thereof, or the prodrug thereof (hereinafter referred to as
"the conpound 15 of t he present invention") is very low and therefore it
may be consi dered safe for pharmaceutical use. Application to

phar mac eyteadnsCTRS esprRpRstEs] (ﬁtcntseBmFs%@lmmigmafmttmr@fn@vc%nﬁiauadu@fgﬁén stic

actjvit a ai.nst .chenoki ne 20 receptor, especially CCR5, in animls
i nctQdi ﬁ%l‘f‘?ml%%pem ally human, so they are useful for preventing and/or

treating CQBﬂuemeaifadesﬂ co®peER) o 1€ nHgAMDPH ebmqnéﬂ tﬁéfhﬁﬁl@ﬂi YOR5SpERSsing (ast hma,

hrit t ) t thrit
PP LRI U b BRDS ALOi o
coliti Schemﬁdkln)e (RAN‘!JES M@P-dalorMIsPeE{S)e@ntaﬁmng aiedivans rdsp&eﬁl\‘a‘@ﬁaddeﬁjtethd on :c n
organ trans ect tion o
oraan I3 Rie iRt ko3| SedNeRb Ay Ry B Gore o SR el
(grus t - wed 5 usxtoresdolutibing @ ask) kellsewell)of thenestroosyopné asd the CERHBadSice]l nul ti pl e

o o 05 R Bhty B ER AP AR SR, LRLAGhAR e Dbl Rl RPe! | cf ency

Vi rus red | muno Icren ectlon
al | er gi dilaingaasith %Wsod@mtmmmg mﬁdumt ta gize h dipaladonegrgration pn r&mﬁlparmf@nar y

asper g1 plosh By, @1 b0 81 f1eOThARRDA! LE cHRRLI BERERS b BuoPl et 5280) ovasoul ar

30 di seases (arterios ros| s ISC em C reperrusi on acut

respi r ardetivednstidies 95%s e bewrs, and shen the mﬂpmymdngmbmt@i mlhs Oiﬂﬁh%ﬁlteron
di apet eﬁre@'ﬁkﬂlhﬁtb@ Pﬁﬁrﬂﬁﬁﬁo%@%ﬂt%ﬁissreﬁﬂ%d Eﬁk‘%nic!rdéﬁ ate Ts%nfrﬁﬁ%e& a5}00t f,

corrpound of resent | nvention CCR5 anta Ismils Strated, for
exanpl e 10intRp) mth@)wmglaé%&rﬁmmd byrﬁ%caﬂ@ﬂam ops ¢alls 6 thesmigseplatedre t he

35 basi §u®6ﬁﬂ%‘d'1§1@@9mﬁ’%rﬁh6§b}fa€b Iﬁffﬁpé‘FES)gﬁﬁtﬂﬂw%hianﬁ&E@t% 'ﬁﬂﬂxe?ﬁllht%d and
are uti'lized In he assayl net hod of the

the ordin ne
present "‘i"iillv&éd%lr 6&8 § Mgy Fen %‘H“Ev%lﬁ‘&af?feﬂ‘fq{ssce’&%&h aﬂfg?seﬁ freaihiEdent
i nventi @ﬁn%la.s@aﬁigme@eaumﬁﬁyer@ﬁﬁ{aorloafp.wel@g sensitivity is inpr oved as

desg £ | bed 1% Xt, Cel]-tfeter—atlo iieagente (( R2dce name. tﬁ’omege{) Qv%qgh %rp?evﬁgt%\fmprggellr%gv at
room temperature is added to the above assay sample for migrated cell numbers (100 pL/well),
followed by gently mixing (300 rpm, 2 min with IKA-SCHUTTLER MTS4) for lysating the
cells, the mixture is incubated at room temperature for 10 minutes, and the fluorescence is
measured with wallac ARVO SX 1420 MULTILABEL COUNTER (trade name, Perkin
30  Elmer) (detection by count/second).

The migrated cell numbers (naturally falling cell numbers) at a chemokine concentration
of 0 nmol/I. is used as the background, and the inhibition ratio of the test compound against
the 0.1% DMSO control group is calculated.

The inhibition migration ratio (%) of the test compound is calculated by the following

35  equation:

Inhibition ratio = —$--E2) X 100
Ec
Ec: (fluorescence measured value at the addition of 0.1% DMSO)

- (fluorescence measured value of the naturally falling cells)

Ea: {(fluorescence measured value at the addition of the test compound) -
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(1) Evaluation of the antagonistic activity of the conpound of the present
I nvention against CCR5 The fact that the conpound of the present invention
has CCR5 antagonismis denonstrated by perform ng the nethod described in
Japanese Patent Application No. 2004 5 256531 or the inhibition test on the

bi ndi f RANTES, M h Ki t

i Ingul:ggt ?ansi ent | ncrégué)é%(c) C&gﬁeam&&:évgllﬁe%ugg@s%@bﬁlé%ég I?Pﬁngnmclcgg s'?abl y

over -expressing CHO cel | (CCR5/CHO cell) is suspended in Hamls F-12 medium
t ai I '1's/ well t

SOt 2 Y915 BARR0 AN RRASEBE R SRR S peptec gl o/ vell 1k 2

di scard@&pa@ﬁanHﬁRBMé(Hﬂzlphﬂﬁlbinﬂdwnﬂmqlﬁangemura 2AM (5 M, Probenecid (2.5

d H t

out 3 hourapmeh Sl Go b coeBLERFRARE sirhek il Hiparin BOlib AR ﬁgC?CJXe

with | x coRAsREAMEPES L/md., heparinspdipnyinjestiend 080 U/mﬁesblanéu Bharmaceidicak

di spensg@d ﬂa@&greﬁllfﬂ%@o rHE'be&ﬁ@al U.ﬁﬁ%q{?a&fbytﬁlﬁypr&gv%necownﬁﬁgh r@;ﬁjf-ﬁ%@ to

t he t hus Fura-2AM i ncor por at ed thereafter, a
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r econbi @X@QMEWW i Gl THARABS]6. R P{ RPBS (M(BIBCO3{ at. NeptPeeh)

g: Inglt ed I%{%ﬁl@éﬁﬁ%ﬁﬁiﬁa@d |ddHeverd)tiri&y H{eh(%@r&/t:ngug"éﬂcﬁ@g obbeptfer to a
Tr ah&i erlD TAREEALEOM SRR r%&t lﬁllll\i]apf JEEME e%eé«‘rﬁnﬁeaﬁ#ll%%@) Wﬁélﬁ‘gléf{?t%‘y t he
human CGk shingiaBflcdnicalidbe Wifld by fmteqf fp@ﬁe WdWHBS U5 as

Hanmanmat Phot and on rat t conpound 20 is
= Bty SRl ?QJ?CFWW@'@QFB& S eritibueed Aot 200 fai e DGR RS abroan (o
Ea)/ Ec] temﬁdaﬂuﬁc msuﬁ@dngabmnmm{ﬂazmdté wwmﬁtsg%ge@rvﬁasse Crlll@LVzwc;E!:JRBSI(Lpand25

a: + trans ase an en. a test
cormound I SUsRARttR offhe SE igs bTUENERY et LS BER oS pLTes b oL TR
m gt at i e isoferidtinamasaenoved: thend mhnf hahelyslsd:shffdn (OB % INFG], BEECHED;y1 human,

so they r Q e |nf dlse ses
(ast hnan%gl#r%ﬁ#g "I"?Er%’eaf)1 &gﬁd n’gsﬁlgl‘gq]fi El ééh aretnhrl nh%ggli o2t otleH’pS IHFI tis,
30 rhi anﬁlcsuspcnmpmwas addedlhs/ 30i mL lo& IPEXSOF )y Cbmmélgedl 213 b,é@(émmlcﬁch Jaminnitaseat at | ve
colitis afll _diseases, rejection in
organ t ra(ﬁéplﬂa%e atHEI)mq?l J%e%?zll on “Sdsq gr ae%i%g?\} sol1 d organ, rejection of
graft ofCubarecofdwmian HBYEt cells in therapy for diabetes, graft- versus-host
di sggse) , ehfied ant mmapégs%ﬁﬁédm;;@ﬁ%gs%ﬁ'ﬁmﬁa&g e 1GI5L S cofbd - |

I nfectious | seases (I nfection wt uman. 1 nmino e | Cl ency acqw red

i munodéftivalianate 035‘“@3’&'16"(4)‘)& it wastbdeakied By wittwre meiura (RPMI 1569 é@b?@:odl seases

(at opi c (dened 1s'ﬂssossylr1t0b/9PBsq1Gm¢becgﬂ No. m@m:b@@l YOI GRSt INPSI S,
C.gast tis, etc | ovascul ar . di seases

allergic sin i r
(arte?l dé?‘?%%@ﬁ@ 3ql§8ﬁ%¢ﬁ%3§%§)er ragqre%hvrﬁ?lal’mﬂiwes sceded it thegdaje cagied y
di st ressy GRNYI(DRE0® &REKyvelly,GamRA Y H&vbﬂ@yﬁs&ft BabC.i NPBMA a8s coliceted! &l

el l I t ussee ed e rthf: Elt%sl}l’lggéitesd gyngKthr}E idﬁ cells?well) in the presence of human IL2 (5

ng/mL), then cultured. PBMC was subculture every one or two days.

Analysis of human CCRS5 expression using FACS
After 10 uL of FITC labeled anti human CCRS antibody (2D7) (BD Pharmingen, Cat.No.
555992) and PE labeled anti human CD45R0O antibody (BD Pharmingen, Cat.No. 347967)
30  was added to the human PBMC cultured in 1 x 10° cells, the mixture was shaded 15 minutes
or left 30 minutes on the ice, then DPBS (GIBCO) was added thereto and washed. The cell
was suspended with 500 pL of DPBS, then fluorescence intensity was measured by using
FACS.
In vitro experiment of cell migration
35 50 pL of 5 x 10° cells of the human PBMC suspension (culture medium) and 50 pL of
the solution of the test compound (0-2 umol/L: double concentration of a final concentration)
were added to an upper well of transwell (coster), and 300 pL of 60 nmol/L of the human
MIP-1B (Pepro tech, Cat.No. 300-09) and 300 pL of a double concentration of the solution of
the test compound were added to a lower well. It was prepared that a concentration of
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The fact that the conpound of the present invention has the cell mgration
inhibitory activity is denonstrated, for exanple, by the foll ow ng
experinment. The total operation is based on the basic genetic engineering
to prepare gene hi ghly expressing cells, and the ordinary nmethods are
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iter-d o Reagent (tr ch .i.s,previqus repared at

room t enper at gre i's a@g@gfsga%fjﬁg é‘g%\%é")dgég;féwgé% VT f%eﬁflm érgt eg cel |
nunbers (100 L/well), followed by gently mX| ng (300 rpm 2 mn wth

oo t orper S et 8 oA sl Bvefics S R oo Rers SR i

wal | ac ARvonBMtetld R0 ekubiile] ByBEE fQDNTERfarinamie. nEnetotdPepaiatiorB3 Hakevbor the
d T |1 I

( Ct 'b R%éhrggﬁ'é‘d%éﬁ OcEﬂ?nar EhTA @ LEfeEE fAl%b“ rﬁ*?ﬁ{ /%Eéa?ﬂfgu hb& of B! 1 NY

I he concent rati on
bac kgr ommentaw@ntlm ineFdebita pinatathe somporndeofithe presenpoientiomgasanyg  t he 0.1%

DVBO coRtdede 5%9}69 aksﬁyﬁgtsg%kln SzOls 1J§&%vécf‘£§ RiskHIRR vAEH At TRIderaled0 (%) of the

test conpound i1s cal cul low ng 35 equation: Inhibition ratio
= (Ec-Eﬁ%p%nl@@lﬂEEhO@@!ef(}WWche&’bence nmeasured value at the addition of 0.1
% DVSO) - (fluorescence neasured value of the naturally falling cells)

25  (4) Immunosuppressive effect in model of renal allotransplantation in cynomolgus monkeys of

the compound of the present invention

Cynomolgus monkeys (body weight: 3-4.5 kg) that were ABO-compatible, major
histocompatibility complex (MHC) -different, more specifically, MLR miss-matched donor
(male) -recipient (either sex) combinations underwent bilateral nephrectomy with subsequent

30 implantation of an allogenic kidney from a selected donor animal. Test substances (a
compound of the present invention and/or an immunosuppressant agent) was administered
daily starting on Day-1 (the day before transplantation) until the day before rejection was
defined. The efficacy was assessed by comparing the length of the survival of the
transplanted kidney.

35 The compound of the present invention was administered in combination with
subtherapeutic immunosuppressant agent on the market (Cyclosporine, sirolimus, and/or
tacrolimus). The efficacy was demonstrated by comparing with administration of
immunosuppressant agent alone.

The compound of the present invention was administered, for example, per os (PO),
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Ea: (fluorescence neasured value at the addition of the test conmpound) - 40
(fluorescence neasured value of the naturally falling cells) (3) Human PBMC
cell mgration test of the conmpounds of the present invention Preparation
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Gors (o biphtabHT (AFSERS bR PR LR P, ROt B G s °% hen
cul tured. PBMC was subculture every one or two days. Analysis of human CCR5
express I 5 anti body
(2D7) ( giraﬂ]g%g’égﬁ“é’ Sf\%ljo(}u%tgg%‘él%&%ﬁgﬁﬁ%of%iﬁés‘gn&ﬁ?i&ﬂ ﬁn CD45RO
ant i bod{) SBRlRkatatorigdn tesCatraNo.  347967) 30 was added to the human PBMC
culgured in I n
m néques on ?%eeeélst(]:%ﬁlp%ﬁlé#\?sﬂgggﬁ %%&S&V\ﬁg& a%ﬁ{g?ﬁ]efrg?% %éﬁr} EF}vehgﬁél'he cell
was suspesfdssingla o amlﬂlsﬁ’ﬁtlfm38§ Oxﬂ‘h@rpafl ba s¥dluated be conirashwithy: alh!ﬁélt ARasur ed

by usi ngdle&P&thh@es% ﬂpeﬁhﬁe@%aleén&ﬁdﬁmmgf@érmno%éb Ofolref?émf[::l eX 105
cells of uman PBMC suspension (culture ne

sol ut i oﬁb%’f""aﬁlﬁé Oféérfo@@ﬁﬁ%ﬂﬁ%‘s eplosomsior petiiyuBice concentration of a fi nal
concentration) were added to an upper well of transwell (coster), and 300 L

of 60 n I L.of th
valuation O?theuarg‘g%ty of the compound of the present invention against hERG Ik,

current
According to the report by Zou et al. (Biophys. J., Vo0l.74, 230-241 (1998)), using

HEK293 cell overexpressed of human ether-a-go-go-related gene (hERG), max tale current of
hERG Ik, current induced by depolarization pulse followed by repolarization pulse is

30 measured by patch-clamp recording. Rate of change (inhibition rate) is calculated by
comparison max tale current between before addition of the test compound and 10 minutes
after. The influence of the test compound against hERG Ik, current can be evaluated by the
inhibition rate.

35  (iii) Evaluation of the activity of the compound of the present invention against
phospholipidosis
According to the report of Kasahara et al. Toxicol. Sci., 90, 1330-141 (2006)) and the
report of Narita et al. (attached document “In Vitro Phospholipidosis Detection System using
Fluorescent Labelling Phospholipid Analogue”, Research Result Presentation Meeting of the
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M P-11i (Pepro tech, Cat.No. 300-09) and 300 L of a double concentration of
the solution of the test conpound were added to a lower well. It was
prepared that a concentration of 41 DMSO in upper well was 0.01% The
solution was incubated 1.5 hours in the atnosphere of carbon di oxi de gas

(37C, 5% CO2, degree of hum dity: 95% . After the so|lvent of upper well was

aspi r at &giectder ropption Oeru“)“L‘ﬂWl%/IEBWAHP%P‘B§C‘FD§C ﬁ&%&ar& Soh DU Discanery)

i ncubat @k aztvity BEihe Sompodid oftthe pre€@it inviehti@eabaist éh@?ﬁolﬁ;ﬁﬂbﬁ‘i@éarﬁcrﬂaﬁiw es. 100

L of the solution was transferred to white 96 well plate for fluorescence

from | ofEFUHEY- by pipetting, an anmount of cells was neasured by using

Celltiter Ao (Pronmega) (a nmeasurenent of ATP), <cell mgration inhibition

rati l.cul ated..by the foll gwi ng cal cul ating formula. The val ue of

I C50§ vvamgg)céglb‘myat?%dn }IV%rW@EqSPmﬁiOSPE)PR%Yn inhibition ratio of each

concent r at i frean b demuistraeduha thecanuadeoftat peséntityentidl heded metabglicat i on

inhibitipp.ratiq = Ea - Ec)/[(Eb ~ Ec X 100 Ea: neasured val ue when a

t est coﬁ%ﬁlﬂ%gyﬁiegagé‘ﬁmﬁﬁ:xp%%rgé“&?’gﬂr%QH%C'V\hen no test conpound (0.01 %in

DVBO but offiby somkiBof $0Gohded/] Ifhokphatantmeffen (jgd A4 liteasyreparedfromstO0c ompound

(0.01%i onhy. IS ' | | r..well

The factnﬂ-[l@?fa%@gé%sn%g%wggﬁgﬁoﬁs&g&%&eb%\I}erﬂh?%g&%algb ?ﬁ@g%’m% %\%Bf)r essi e

ef f ¢t iselutidenbpeassaredihyfoger posphase. ). divet micrbsimoef mgnkeyp@nalnent . The tot al

operati gene&ﬁumafq n?@nﬁg%nd ?1_Qes'P@&hﬁ%ﬁg‘tﬁﬁéﬁgﬁcenﬁ'ﬁﬂoﬁ:*B%%ﬂt;{‘@&é’ dihhRgs are
. the net hod "of the t

utilize ['so, I'n_ ssayi ng ) present 1nven |on? I'n order to
eval uat he mixteesplotion wes preniachaésdeler S mivetes.ilde mixssegelngon wesaddsd pyand/ or
assayi n i . r _ ;

et | TP bt B P AR (e O LA LR P
nodel  ofmpeliaG-6dP| (Bpalseaprnimation: ohmmeldynEhB b §-adhRBy(drost Yeasfisalhpound of

t hey pr egeidentrBYE 01400/ 2APS DHSnIR MENR siuBPoN®! @MitionIfihalcofBdntiatiah: Wer e
ABO- conpati bl e, 1majQ hi st.oconpatj bi lit | ex I-EJrMéIﬁC%h -different, nore

) |7 (of0) i
speci i éal MPolAR Wé@@ﬁﬂ@ﬁ@&e vaniseubatedat 8y Cr Y ¢ reqcting solutign was
C]ani naltu%u&ﬂ%umdlﬁc_i Y@enfinfied e i sltame; {ah% @g& addedvb _tabbt?mtrge@ﬁm) tt)@fbrﬂniﬁ&'tea?t ation
of an al] ogenic kidney froma selec onor_ ani . _Test substances (a
compoundfoiagpn (Bfgs e ﬁf{qr h@%‘ﬁ‘?f%?’f’dﬁwg‘?%‘fm&nw Sﬁﬁﬂ%@ﬁﬁ&ﬁ?’éé‘é H]ﬁ’ftu%?gsé?ﬁ{“)onms
aﬂm‘ ni Stvgﬁ‘s?@itatd@,iﬂ!lc)n (&:hﬁfm'geﬁgatdfﬁ()?ayméfofi Eﬁmﬁ?az_ b@qrleof thansspltagt at i on) unti |
t he,day hefore rejection. efin e icac S_ass
conpir napnusyasae? ot s b bra Ry T RIA M 1he
conpound of Thaeomttbesnf LIOAMSAVISdor aveéyssdme ontlined beloiwn conbi nation with
subt herapeuti ¢ i nmunosuppressant agent on the market (Cycl osporine,

sirolinus, and/or tacrolinus). The efficacy was denonstrated by conparing
wi t h addiCheswditamson of

Column: XTerra RP8 3.5 um (2.1 mmID x 50 mm) (Waters Corporation)
25  Temperature of column: 40°C

Mobile phase A: 5 mmol/L aqueous ammonium acetate solution/acetonitrile
(80/20, V/V)
Mobile phase B: 5 mmol/L aqueous ammonium acetate solution/acetonitrile
(20/80, V/V)
30  Temperature of sample: 4°C

Injection volume of sample: 5 pL
Time for analysis: 10 min
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i mmunosuppressant agent al one. The conpound of the present invention was
adm ni stered, for exanple, per os (PO, 42 twce a day at a dose |evel of
3, 10 or 30 ny/kg. For exanple, the presence of rejection was suspected if
the serumcreatinine levels rise. |In particular, rejection of transplanted
ki dney s deflneg E qllncr E in the serum creatinine levels to 8

my/ dL. WW8$HBHﬁ mRhiGphas aﬁ? BhElS nventi on has good sol ubility and
absorbability. And the conpound of {ThBledr esent invention has a week

i nhi bi t of zing yIe. TheseB agiure are the
physi cal , j —ahd the

conpound i nvent BO(DI have tre progsn condifti ons §@ an exkcel | ent
drug [ Refl. (Thﬁ rck [Vanual E agnosi § and Eg;:‘or apy (|I7th 9 Verck &
CO.)]. 10 Q he aslsessed-t Q t he hnrrnnnd the present nventibn i s

useful as a drugoby viarious experi nmental; nmet hoglg descrji bed b ew, nethods
descri bed |n B;é'abogl cal Exanpl 38 and their me%1 ods whi ch prosperl y
i mproved. be also easily Qccpccpd t hat co : esent
i nvention has f1good phar macokp@ti c property g8ggh as | engt B gof sefum
hal f-1ife, a stapbifity[in theé gsgtrm ntestlnal tract n absorption of oral
preparatinnq, p Loaviail.abili etc knnmﬁtﬁhthnd for é anplp1 a
met hod described in "Yakubutsu bi oavai I ab| lity (Hyouka to kai zen no
kagaku) wsg/ 6,..1998, Gendaiiryou-sha", etc. (5) Evaluation experinent of a
t oxi ci t%ﬂ H’rﬁ*ﬁound of the present invention (i) Single acute toxicity
Lest5| nM@gura% mtdcompmmol(gfgavlmsrff@m gned to six-week Crj:CD (SD)brat
y single.intrave oS ngl.e ora istration. Toxicity can be
eval uat oﬂg?ﬁb‘éfgt wtheglgf“ﬁ pgg/ lﬂﬁlza%b(%g?ﬁ SY® he test conpound. Basic
eva:c uation '@ﬁe ﬁ}ﬁ]xb]mdtcymOﬁmorh% idﬁlvﬁsbylpcté@foraﬁ&ﬁ?ﬂi@m_l@bser?/atl on off ]
performancestatus or..l ogonot or . act.i Vjty...etc i ). Eval uation of_.the
etV ty o TEheeidanT5n B BF s BPlled b br abefs comebind ndl HhEREORBE L L r en
Accor di ngnkey waecerlaﬂatedi bpyheAollowingadalcul{afioopdrypsila.J. , Vol . 74, 230-241 (1998)),
usi HEK?2 n et her-a-go-go-rel ated gene (hERG,
{]Qal e cu?lr%a“elfte'(tE dh?lor\éﬁ‘lqiﬁféﬁlfe% %ﬁarbgen nduced by depol ari zati on pul se
foI | owed by=1(zpwicantiatmniodithetastsemipoubatddasnted) by pat ch-cl anp recordi ng.
Rate of chapg t te&h conmparison max tale
current bet g%ﬂdgg@%@gd |tte|§ton chf0 (ﬁgé(t?%st @g(rrg%bund and 10 m nutes after.
The i nfluence of the test conpound agai nst hERG | Kr current can be eval uated
by the (hyPlaBhidoRheliad Rst id Bldodiih Indr¥@} uation of the activity of the conpound
of the pr esent I nvention agai nst phosphol i pi dosis According to the report
of Kasahar altéan he dempestiated thatthe comppundsalihe preseptongyyion have hgood REBFIEY of
Narita gfpRdrmatélihdich atbldeg Bia follbWing éxpb&iheRs Fhobiariesi s Detection System

usi ng

Each of five test compounds were weighed, and dissolved in Soltol (Trademark; BASF
Takeda Vitamins Ltd.)/propylene glycol = 7/3 heated to 50°C to be 5 mg/mL solution thereof.
Equal amount of each five samples were weighed, mixed, then diluted with distilled water for
20  injection by five times to make a solution for oral administration. The solution for oral

administration (1 mg/kg) was forced intragastric administering to cynomolgus monkey (male,
Hamri Co., Ltd) with sonde (n=3). The administering was done in the fasting state but they
have freedom to drink water. Each 1 mL of blood samples were collected from superficial
cephalic vein, using a heparinized syringe, 5, 15, 30 minutes, 1, 2, 4, 6, 8 and 24 hours after
25  administration. Collected samples were stored into ice, centrifuged at 3,000 rpm for 15
minutes to get plasma. The plasma was stored at -20°C. The plasma sample stored at -
20°C was dissolved, then 100 uL of the resulting solution was added by internal standard
solution and acetonitrile (2 mL), agitated, centrifuged at 3,000 rpm for 10 minutes. The
resulting supernatant was dried with a centrifuge concentrator. The residue was redissolved
30 in 100 pL of mobile phase A, then 40 puL of the resulting solution was analyzed by
LC/MS/MS
The conditions of LC/MS/MS for analysis are outlined below.
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Fl uorescent Label ling Phospholipid Anal ogue”, Research Result Presentation
Meeting of the 43 Project for Pronotion of Miultidisciplinary Human Sci ence
Research Such As Drug Discovery), the activity of the conpound of the
present invention against phospholipidosis can be easily evaluated. 5 (6)
Stability test in liver mcrosone of nonkey It can be denonstrated that the
conpounds of the present invention have netabolic stability by the

f ol | owi b@ cengheibhsrent s, for exanple. To a solution of 100 nmol /L phosphate

buf fer H7.4 it was pre d Q.. mmol /L of aqueous sol ution of

di pot as&%ﬁ?ﬂrW&QB'd’gW 'hospﬁg{a efsa%@%%q?ﬁ%u of aqueous 10 sol ution of
pot assi Golhuirhydr ogen phosphéaME-Packi MBe©DSi o g2 riammd D nosikayn ) (VIMIE)

concent ﬁ'%trl.g@lﬁfur%%f@!lﬁﬁl X anck0 ttgiker%mound (final concentration: 5 nol/L)
was adde n i

e mxture solution was pre-incubated for 5 minutes. The
m xt ur eFloot 1até:on was added 26p pINADRRtgener ati ng system (13 mmol /L a- NADP'

3 5 ol T IR . G 6 P e S e inonifediat ol BonfRRRR" O

U nL), and 33 mol /L magnes(ldlm chl oride solution (final concentration: 3.3
mmol /L)). Wiile the mxture was incubated at 37C, 100 L of the reaction
solution was taken out 0 and 30 mnutes after the start, and was added to
acet®dni MYMS qondiiiopsio terminate the reaction (n=2). After internal

st andar g1 @iriHyl %ﬂiﬁmtaddeobgpgrm@mﬁﬁg (MiicsbMh&) sol ution  was agitat ed,
then centrifuded at 3,000 romfor 5 mnutes. 100°L of the resulting 20
supernai%ﬂt%@%%d with B30 L of nobile phase A then was anal yzed by
LC M5/ MBapill diapéli tions of 20.WMS/ M5 for analysis are outlined below LC
condi tigns: | um: XTerra §P§ 3.5 NFn (2.1 mm D x 50 nm (Waters

Cor por at' FiR§ratupeo at ur ®%F col um: 40C Mobile phase A. 5 mmml /L aqueous
amphni UMeagetafir€ofddsulvation:azargni trile (80/20, V/IV) Mbile phase B: 5

mol / L we us anmoni um ace% tg solution/acetonitrile (20/80, V/V) 30
Tenper a RPiG sanple: 4C ﬂ% ction volune of sanple: 5 L Tinme for

anal ysis: 10 m n 44 Conposition of nobile phases, and Flow rate: Table 1

. : : 0
Time mn F PHE gp%trgprll?a/temmrc])m’?‘orgn@ior? wag 'sggctgc? ?or%g'egchSS'a(r)npl&' 00 300 95.0 5.0

Transition of plasma concentration of the test compound in monkey was analyzed with
20  non-compartment analytic method using WinNonlin 4.0.1 (Pharsight), and AUC was
calculated.

(8) Measurement of bicavailability (BA) of the compounds of the present invention
It can be demonstrated that the compounds of the present invention have good
25  bioavailability by the following experiments, for example.
The test compound was weighed, and dissolved in 30%HP-B-CD (Trademark;
Mitsubishi Corporation) to make 1 mg/mL solution for intravenous administration. The test
compound was weighed, and dissolved in Soltol (Trademark; BASF Takeda Vitamins 1td.) /
propylene glycol = 7/3 heated to 50°C to be 3 mg/mL solution thereof, then diluted with
30  distilled water for injection by five times to make a solution for oral administration. The
solution for intravenous administration (1 mg/kg) was administered to cynomolgus monkey
(male, Hamri Co., Ltd) via superficial cephalic vein by single intravenous dose (n=3). The
solution for oral administration (3 mg/kg) was forced intragastric administering to cynomolgus
monkey (male, Hamri Co., Ltd) with sonde (n=3). The administering was done in the fasting
35  state but they have freedom to drink water. Each 1 mL of blood samples were collected from
superficial cephalic vein, using a heparinized syringe, 5, 15, 30 minutes, 1, 2, 4, 6, 8 and 24
hours after administration. Collected samples were stored into ice, centrifuged at 3,000 rpm
for 15 minutes to get plasma. The plasma was stored at -20°C. The plasma sample stored
at -20°C was dissolved, then 100 pL of the resulting solution was added by internal standard
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1.10 300 5.0 95.0 5.00 300 5.0 95.0 5.10 300 95.0 5.0 10.00 300 95.0 5.0
M5/ M5 conditions: 5 Measuring equi pnent: API 3000 (AB/ MDS SCIEX) 1onization
nmet hod: El ectrospray ionization (ESI, Positive) The appropriate nonitoring
ion was selected for an each sanple. The residual ratio of the unmetabolite

9 f | d by th
Fo | oui TSR ERRRAMRE? bl e e b R FRBPT T g TR Y WS Rt ol (2 (o5
= (a coresent mas ralissolved irel Aegl oﬁmmbduphhsatl\ BeniOnuit eSthe rés(u;latutgmdmmmm on of
t he tes@%ﬁ%ﬁi@ﬁs m nute) x 100 (7) Pharmacokinetics test in blood in

nonkey nonstrated that the conpounds of the present invention
have a goodllprapditiops Oﬁlcﬁﬂ&ﬁ\ﬂr&cf@mnle'w@@ quilipdddwliovby t he fol | owi ng
experiments, for exanple. Each of five test conpounds were wei ghed, and

di ssolved in Soltol (Trademark; BASF Takeda Vitam ns Ltd.)/propylene glycol
= 7/ 3 hbGtcenditions0C to be 5 my/mL sol ution thereof. Equal anmount of each
five sam@aﬁﬁmgg RipRingthed, %E?@?%W%t&kj ut ed vm th distilled water for 20

|nject|on etines to make a solution for oral admnlstratlon The

sol ut i ofrofust in: oral adnini strati on?M{-RepkdB-QRS 5fl6mc@d i P agHkmm

adm ni s&ngg to cynonol gus nonkey (rmale, Hanri Co., Ltd) with sonde (n=3).
The adm ni stering vvas done in the fasting state but they have freedomto
dri ¥tk V\EF’@PeraEé%ﬂf@ Wtof HBFdCERHPIES were col | ected from superficial
cephal i glowetaie: USing a hepari ni zedosli/mndge S5, 15 30 minutes, 1, 2, 4, 6, 8
and 24 0&}1 fter 25 adm straﬁ'on. Col | ect ed sagte]?l es V\W stored into

i ce, Ep§a¥ at 3,000 r PYUCRHS AR agelatespldion/acqipritile s e was
stored at -20C. The plasma @#anpl e stored at - 20C was dissolved, then 100 L
of the resulting solution was added by internal standard sol uti on and
acetonitrile (2 nm.), agitated, centrifuged at 3,000 rpmfor 10 m nutes. The
resig ti mmmmnﬂﬁtoam was dried with a centrifuge concentrator. The residue
was redi ed. 30 in. 100 f ile.ph A _then 40 L of the resulting
o Ut T oM kgt {PRIR by LT bRiRR BN onalel 0 D vy B or ol ySi s
are out [omzgiohetetived: 45 LC E®hdi ti ons: Measuring equi pment: Waters 2790

(V\aters Ia{ér% g Pack 5n (2.1 mDx 50 nm (YMC) 5 Tenperature
of col urm omtt nperature Flow rate: 200 L / mnute
Temperature of source: 150°C
20  Temperature of desolvation: 250°C
Multiplier: 650V

The appropriate monitoring ion was selected for an each sample.
Transition of plasma concentration of the test compound in monkey was analyzed with
25  non-compartment analytic method using WinNonlin 4.0.1 (Pharsight), and AUC was
calculated.
BA was calculated by the following calculation formula.
BA (%) = (AUC, ,/Dosep , )/(AUC; /Dose; ) x 100
AUC,,: AUC when a test compound is orally administered
30  Dosep,: Amount of the compound administered orally
AUC,,: AUC when a test compound is intravenously administered
Dose;v.: Amount of the compound administered intravenously

The above measuring methods (1) to (8) are not limited to the above method, and
35  ordinary methods are utilized based on a basic technique.
For the purpose above described, the compounds of the present invention may be
normally administered systemically or locally, usually by oral or parenteral administration.
The doses to be administered are determined depending upon, for example, age, body
weight, symptom, the desired therapeutic effect, the route of administration, and the duration
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Mobi | e Phase: 20 mmol /L aqueous anmoni um acetate sol ution/acetonitrile
(1/1) 10 M5/ MS conditions: Measuring equi pnment: QUATTRO U tima (M cromass)

| oni zation nethod: ES+ Capillary voltage: 3.20 kV Tenperature of source:
150C 15 Tenperature of desolvation: 250C Multiplier: 650 V The appropriate

noni tori i on wa elected for.an each sanple. Transitiqn o | a
Tomcont PSRRI o o B R S e ekt Bers 2 ganrp it Fopy | FiE 89000
non- conpgy byrerl admaligtiation, upttb @elverslitinges\en 8loy) ahd frém01 hg(tBh80sm@lby) , and AUC

| cul ated, (8 t. of bi ilabil.t A) of .th ds of
the pr oBEAEEITOURET SRR IPEGUBLIGaNBHLE FAPLINEHAE PhaY SR IAGS PEr Shhe
pr esent of contintineadnavstrggamdror®d tb 24 hvaisipebddy frymbyirt. he f ol | owi ng

experiments r..ex I T t, C  ghed, ;and di din
S0P R D PR i € R AR S5 Y8 R na R0y m MBI on 't or
i nt r avetleisaradaienins whehidoses IaWwer thas or greataptham thewasgosspehbel} atarvd miydwol ved i n
Sol t ol Elgl'erdadenark; BASF Takeda Vitamns Ltd.) / propylene glycol = 7/3

heated t0 50C to be 3 ng/nlL solution thereof, then diluted with 30 distilled
wat er for i hhecmpoundyof the prasentesventionwiay be adulinistersd fboexampa¢, in the form

S oA AT (RS ST g), o
cephl i guppepitoripy fer pagerderahadminisiratien. dose (n=3). The solution for oral

admi ni st at gy fhnSel a\ﬁftgéttpoﬁlqnaﬂgi GHRFLLLA (VL R, BB 0 cynomo gus

nmonkey (mal e, Hanri . sonc m ni stering was done
in the flssersible myvderaead pignuleneyCapsyles inchidediard eapgulen rudwafeeapslgeh 1 . of

bl ood sanpl BSsudR ESliE RIS Tne br REDE G REEVe GnfHoufi@BNRhY Be ¥8IkedUStNG a
hepari ni zed syringe nutes, 1, 8" and rs after

adm ni s¥PAElEBUCIEES liaefg%%é?@aﬁgh Bluciie; wicpeySalphedlylet or SR Qﬁé@a at 3,000
rpms f ogsutk aﬂhj?ﬂ#bﬁﬁarb%rl gellulBdca poBvinyNSyrPd RIDHR ot\RE geds RIN® thebdsilicdRGlurdingtep) asna
sanple stored at -20 di ssplved, th 100 L of _the resulting salution
s addHTBSETHE Ra P s TiRgG CEI RS S b R HPTAE 4B GR RAERF RS I
agi t at egiabitieftigragbnigemdabluBof @ uvaits (sach 40gluiafiit 88d of hspartiesdidiumdwiaepared
2 SOy 902 BB PR, A ) it S5 gl o o0
out | i nedt destralybe cbatedwithredatirigorpents Niamhas sugpr erplatinyhydrox b pylce RO ¢\At er S)
20  hydroxypropylmethyl cellulose phthalate), or be coated with two or more films. And further,
coating may include containment within capsules of absorbable materials such as gelatin.
Liquid forms for oral administration include pharmaceutically acceptable solutions,
suspensions, emulsions, syrups and elixirs. In such forms, one or more of the active
compound(s) may be dissolved, suspended or emulsified into diluent(s) commonly used in the
25  art (such as purified water, ethanol or a mixture thereof). Besides such liquid forms may also
comprise some additives, such as wetting agents, suspending agents, emulsifying agents,
sweetening agents, flavoring agents, aroma, preservative or buffering agent.
Injections for parenteral administration include sterile aqueous, suspensions, emulsions
and solid forms which are dissolved or suspended into solvent(s) for injection immediately
30  before use. Ininjections, one or more of the active compound(s) may be dissolved,
suspended or emulsified into solvent(s). The solvents may include distilled water for
injection, saline, vegetable oil, propylene glycol, polyethylene glycol, alcohol such as ethanol,
or a mixture thereof. Injections may comprise some additives, such as stabilizing agents,
solution adjuvants (such as glutamic acid, aspartic acid or POLYSORBATERSO (registered
35 trade mark)), suspending agents, emulsifying agents, soothing agent, buffering agents,
preservative. They may be sterilized at a final step, or may be prepared according to sterile
methods. They may also be manufactured in the form of sterile solid forms such as freeze-
dried products, which may be dissolved in sterile water or some other sterile diluent(s) for

injection immediately before use.
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Col um: YMC-Pack MB-ODS 5 m (2.1 mmD x 50 nm) (YMC) 10 Tenperature of
colum: roomtenperature Flow rate: 200 L/ m nute Mobile phase: 20 mmol /L
aqueous ammoni um acetate solution/acetonitrile (1/1) 15 MS/MS conditions:
Measuri ng equi prrent QUATTRO U tima (M cromass) |onization nmethod: ES+
Capillary vqltage 20 kV Tepper at ure, o]g‘g urce: 150C 20 Tenperature of
desol vat i on8 rﬁm Rargsyteral adngpistrgtion,igc sfﬂswﬂﬁ farextasnal Uss.ioifmens aRds

sel ect eende@fhlamlﬁleﬁﬂa mﬂaﬂl@hs ifra@ssappeﬁtc@fes Bh@$4@NnA QBsIItbAsd WHicRf the test
conpound in nonkey was yzed ‘W t 25 non- corrpartrrent anal tic nethod

usi ng VVEPIRBIG gRe 1t anofe egﬂiaragﬁlqupogﬂé@w@ Hay be prepaisd Ky apethegs kpgem per
cal cul ated by the followng calculation fornmula. BA (% =

(AUCP. of Dos / Dose;.. , , .. ( est conpound
s orally o i pghof &6 Ptﬁ?éﬁn"emlﬁ%@ﬁ&’ed’fs%&e@sh’ﬁﬁhmﬂ'eééﬂﬁgﬁa &f er ed
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Dose; , , ,: f t he Rﬁsg) dm n| red int ravenousl %%The abov
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B oLy M e A R R AR S e e
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admi ni styration, up to several tinmes per day, and froml| ng to 100 ng, by

par ent ef‘éﬁe §§im nistration (preferably intravenous adnministration), up to
sever al ti nEhe gempaisds of dre poesentiinvantion hdvd ani imfectivn arhibitiogadivuy t8HINour s per

day, £ r oy &l u1§edbl%31$“=aﬂéé @'B‘?Her%@?:ﬁ? fortpli]&fegﬁ§§§ncf/& P ﬁfg Eﬂv‘lﬁﬁ%ﬂﬁn upon

varil ous con I ons her ore ere-"are cases dos€es ower than or
great er (parﬁmﬂarbeageats@esp@pgm_m!aed/oab'owtmen’aqf sz)S)usa_dieredee, it srapsouabdkstodfe t he
present Ve ONnflR%a pat M WE offlr bt SRR BRIvEntive intiF tleBfifB HIV

infection are no longer effective. In that case, although the compound of the present

invention may be used solely, it may be also used together with agents for preventive and/or
20  treating HIV infection where infected HIV strain acquired resistance or with other drugs.

The present invention covers the combination of the compounds of the present invention
with drugs which do not inhibit the HIV infection whereby preventive and/or treating effect
for HIV infection is enhanced as compared with a single preparation.

Examples of other agent for preventive and/or treating HIV infection used for a

25  combination with the compounds of the present invention are reverse transcriptase inhabitor,
protease inhibitor, chemokine antagonist (such as CCR2 antagonist, CCR3 antagonist, CCR4
antagonist, CCRS antagonist, CXCR3 antagonist and CXCR4 antagonist), integrase inhibitor,
fusion inhibitor, antibody to surface antigen of HIV and vaccine of HIV.

Reverse transcriptase inhibitors are concretely (1) nucleoside/nuclectide reverse

30 transcriptase inhibitors: zidovudine (brand name: Retrovir), didanosine (brand name: Videx),
zalcitabine (brand name: HIVID), stavudine (brand name: Zerit), lamivudine (brand name:
Epivir), abacavir (brand name: Ziagen), adefovir, adefovir dipivoxil, emtricitabine (brand
name: Coviracil) or PMPA (brand name: Tenofovir), etc. and (2) nonnucleoside reverse
transcriptase inhibitors: nevirapine (brand name: Viramune), delavirdine (brand name:

35  Rescriptor), efavirenz (brand name: Sustiva, Stocklin) or capravirine (AG1549), etc.

Protease inhibitors are concretely indinavir (brand name: Crixivan), ritonavir (brand
name: Norvir), nelfinavir (brand name: Viracept), saquinavir (brand name: Invirase,
Fortovase), amprenavir (brand name: Agenerase), lopinavir (brand name: Kaletra) or

tipranavir, etc.
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of solid for oral admnistration, liquid forns for oral adm nistration,
injections, lininents or 10 suppositories for parenteral adm nistration.
Solid forns for oral adm nistration include conpressed tablets, pills,
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ageb s, 1x?cbnﬂlﬁe§ oAb YRR in SO LR, 30620 carBloF 09 FEAN W00 RS GRET VL T Ve
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st er| | e @ﬁ@fﬁéﬁfs‘s WBe/ 06, &f@@ﬂ%@ﬁﬁaﬁ(ﬁ%@ﬁlﬁéd“ﬁ Wh@lﬁoWrﬁQWWéﬁérl le solid
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use. 48 WPRVA28F: NEOOGpO33dr BHPRN/6(0 5586 M PR0Le4201 WiPQ04e0 1dd e MQAN 6835 or
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act¥ve é’ﬁ%@éﬂ% %L%ﬁ W@}/We W/Wﬁoﬁj@%@%p‘yp%%%g The
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Current Opinion in Investigational Drugs, 5, 851 (2004), etc.

CXCR3 antagonists are written in, for example, specification of W0O01/16114,
30 WO002/083143, W002/085862, US6469002, or WO03/101970, etc.
CXCR4 antagonists are, for example, AMD-3100, AMD-070, T-22, KRH-1120, KRH-
1636, KRH-2731 or the compounds written in specification of WO00/66112, etc.
Integrase inhibitors are Equisetin, Temacrazine, MK0518 (Raltegravir), PL-2500, V-165,
NSC-618929, L-870810, L-708906 analog, S-1360, or 1838, etc.
35 Fusion inhibitors are concretely, T-20 (Pentafuside, Enfuvirtide, Fuseon (brand name)),
and T-1249, etc.
The examples of combination agents written above are intended to illustrate the present
invention, but do not limit them.
The typical examples of the usual the dosage level in clinical trials of reverse
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prevention and/or treatnent of AIDS), or agent(s) for rejection in organ
transpl antation and/ or autoi nmune di seases. In that case, the drug as such
may be m xed with pharnacol ogically acceptable excipient, binder,

di si nt egr ating agent, lubricant, stabilizer, solubilizer, diluent, etc. 10
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ant1podyitanavisur f ace ahQQ @gmapﬁ‘uld—mﬁo mngevdcm tvacoperday; Reverse transcriptase
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Vi dex) , saguanayirt abi ne 2Waggapraire 1,200 wmgyer dosavdimesepet Bryind nane: Zerit),
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am vu 'al'?lgfeglmlﬁ'nfb -D80TRrg talfi®d YO mg?;%@%ééé E\?zllggg%' %g'v'am? I 'agen), adefovir,

adef ovir Ivoxi |, entrl ci t abi ne iracil) or PMPA (brand
name: Tenof B¥amples ek etherpgant foy prisusntive pad/er teatingyeiestéion insgaciransplagtation

I nhp i t Qe fof\@&brﬁﬁiﬁhﬂ&l WA aRoRHRRnd MO BEPRSInt ifRhAYA bdiiReninbsdprestI®: 35
Rescri ptor) (brand nane: Sustiva, Sto @Hsﬁé} or capravirine

:
( AGL549) , Eéamp = %&e'gagempﬂ%usp%%agt mrlude Gcegtmngs KEAPFPOLIBy SiFIIRYS e -
Crixi Va(l‘)ipa;rflydiﬁ)ﬁaxyrltlbos(t&i’bﬁl@dazaﬂ@dﬁimej\iﬁyddph)anolﬂl@hﬁéf@ﬁl\/FITY( trand narme:

Vi racept i na r a Fortovase), anprenavir (brand
nane: %ﬂ%‘?ﬁg’gé)MIﬁ gﬁglv ?Cﬁﬁlaqﬁﬂd ﬁ‘gﬁ’é’ 153? ‘etra) or tipranavir, etc. 49 As
chem)k| ne aBkagsles sﬁme celnsmfamalllghm@anﬂ)odj‘z 1rmh.elm4aigm (bmdmhme) its

Chenbi: T Paglohi Cadiile) Kim et Bl AR0 LB Mrubl neffh; X hindone

chem)kl fmrandoapt)oetcare concretely, MP-1 a, MP-1(3, RAI\FI'ES SDF- | a,

SDF-1(3, M:Eigmpl%f gther'%égﬁtdfi)r E%{/é}fﬁv@ a8 NQaQingeatu?dimmune diseases used for a
combination with the compounds of the present invention are nonsteroidal antiinflammatory
drug, disease modifying anti-rheumatic drug (DMARDs, slow-acting anti-rheumatic drug),

30  steroids, immunosuppressant agent, antiinflammatory enzyme preparations, chondroprotective
agents, T-cell inhibitors, TNFo inhibitor {(include protein preparation such as anti-TNFa
antibody), prostaglandin synthase inhibitor, IL-1 inhibitor, IL-6 inhibitor (include protein
preparation such as anti-IL-6 receptor antibody), interferon gamma agonists, prostaglandins,
phosphodiesterase inhibitor, metalloproteinase inhibitor, etc.

35 Examples of the nonstercidal antiinflammatory drug include sasapyrine, sodium
salicylate, aspirin, aspirin dialuminate formulation, diflunisal, indomethacin, suprofen,
ufenamate, dimethylisopropyl azulen, bufexamac, felbinac, diclofenac, tolmetin sodium,
Clinoril, fenbufen, napmetone, proglumetacin, indomethacin farnesil, acemetacin,

proglumetacin maleate, amfenac sodium, mofezolac, etodolac, ibuprofen, ibuprofen piconol,
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5 The derivatives of internal ligand are concretely, AOP-RANTES, Met - SDF-I a,
Met- SDF-1(3, etc. Antibodies of chenokine receptor are concretely, Pro-140,
etc. CCR2 antagonists are concretely witten in specification of W»9/07351,
W99/ 40913, W00/46195, WO00/46196, W00/ 46197 W00/ 46198, W00/ 46199,

L0 gk in, AR iebiyBlep aRetRll Rdorol i onoBfn Glfibum, ifftufchER® (2000).
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L- 70890 réélﬂ bRge vﬁeé%%ﬁz&'eta% ﬂ%ﬁé’iﬁ&loﬁé Ecet%gdé: %géIBer{im éjdlgﬁ)réJ%Ofﬁie concretely,

H
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T-20 (P nta usi de uvirt useon ran 249, etc. The
exanpl esriamcinenids angtaniste. Symathesaneipi vadsie Aldometasaneidiprenivaatet Jobstasese r at e t he

P e26N! pulyfE el Riboldie! b&lorithsoht p}&pléﬂaeeﬂancr hearb¥Ridrte, eraMEdmpRS of i Usual

t he dosage . IeveI inclinical tria reverse transcrlptase I nhibitors
or pr ot E&EAEAS forninernaluse BF inecsion praledy coriisong pestle YIEPSOrIseBE YA CORBONG r esent

i nvent i @idiuMphoSkhattQhydrbariisdra@Blium succinate, fludrocortisone acetate, prednisolone,
prednisolone acetate, prednisolone sodium succinate, prednisolone butyrate acetate,
prednisolone sodium phosphate, halopredon acetate, methyl prednisolone, methyl

25  prednisolone acetate, methyl prednisolone sodium succinate, triamicinolon, triamicinolon
acetate, triamicinonolon acetonide, dexamethasone, dexamethasone acetate, dexamethasone
sodium phosphate, dexamethasone palmitate, paramethasone acetate, and betamethasone, etc.
Examples of the steroids as an inhalant include beclomethasone propionate, fluticasone
propionate, budesonide, flunisolide, triamicinolon, ST-126P, ciclesonide, dexamethasone

30  palmitate, monometasone furancarboxylate, prasterone sulfonate, deflazacort,
methylprednisolone suleptanate, and methylprednisolone sodium succinate, etc.

Examples of the antiinflammatory enzyme preparations include, for example,
lysozyme chloride, bromelain, pronase, serrapeptase, or streptokinase-streptodornase, etc.
Examples of the chondroprotective agents include, for example, hyaluronate sodium,

35  glucosamine, chondroitin sulfate, and glucosaminoglycan polysulfate, etc.

Examples of TNFa inhibitor (include protein preparation such as anti-TNFa antibody)
include, for example, infliximab, adalimumab, or etanercept, etc.

Examples of the prostaglandin synthase inhibitor include, for example,
salazosulfapyridine, mesalazine, olsalazine, 4-aminosalicylic acid, JTE-522, auranofin,
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phosphoales nmet’a proteln seIn t or
of t he ihvilstasy thicgeboxare Ap rﬁcmtmmt@goynsarmgilatntml@emga@apmn msihigadingsn
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onetﬁaC|n suprofen, . ufen |'I sopf azul €n,” buf exanac
feI bi naghosphedisvterassinhibiphetastase whi biter. mf@ QpsptEInasq I@h&hﬁpéﬁxpmﬁﬁt
pr ogl ungi@ibile. | ndonet hacin farnesil, acenetacin, proglunetacin nal eat e,
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Exanl}lples of the B, adrenoreceptor shmuPan mcIude fenotergl hydrobrgm?de salbutamol

sulfate, terbutaline sulfate, formoterol fumarate, salmeterol xinafoate, isoprotenol sulfate,

25  orciprenalin sulfate, chloroprenalin sulfate, epinephrine, trimetoquinol hydrochloride,
hexoprenalinmesyl sulfate, procaterol hydrochloride, tulobuterol hydrochloride, tulobuterol,
pirbuterol hydrochloride, clenbuterol hydrochloride, mabuterol hydrochloride, ritodrine
hydrochioride, bambuterol, dopexamine hydrochloride, meradrin tartrate, AR-C68397,
levosalbutamo}l, R,R-formoterol, KUR-1246, KUL-7211, AR-C89855, and S-1319, etc.

30 Examples of the leukotriene receptor antagonist include pranlukast hydrate, montelukast,
zafirlukast, seratrodast, MCC-847, KCA-757, CS-615, YM-158, L-740515, CP-195494, LM-
1484, RS-635, A-93178, S-36496, BIIL-284, and ONO-4057, etc.

Examples of the thromboxane synthetase inhtbitor include ozagrel hydrochloride, and
imitrodast sodium, etc.

35 Examples of the thromboxane A; receptor antagonist include seratrodast, ramatroban,
domitroban calcium dihydrate, and KT-2-962, etc.

Examples of the mediator releasing inhibitor include tranilast, sodium cromoglicate,
anlexanox, repirinast, ibudilast, tazanolast, and pemilolast potassium, etc.

Examples of the antihistamines include ketotifen fumarate, mequitazine, azelastine
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naproxen, flurbiprofen, flurbiprofen axethyl, ketoprofen, fenoprofen

cal cium tiaprofenen, oxaprozin, pranoprofen, |oxoprofen sodium

al um noprof en, zal t oprofen, nmefenam c acid, al uni num ref enamat e, tolfenamc
acid, floctafenine, ketophenyl butazone, oxyf enbut azone, piroxicam

511 nor PArRa s Sk PBdenERedR Erefitng Bttt @indoiGF BREHEH Gon, “Sedes
G, Am pastemibble, &astlun retinzing madraghdoridn, hepiatasyinetfexsfenaliret, folatadipben,
phenao ey pagdlh TE gkl RR Y L8t Bax PTIER S, RFLLA RS ANt [ pYTf e

syst em an yre I'Sease’ nodi | ¥ heunati ¢
drug ( DVIRIDS mlSM@WWCBPT‘?@“&&IﬁD st, henanaﬁn,(andlaer@ashmﬂmde for exanpl e, gold

Ll 801 uCoS Exafiice bR URTBhAAE 800hiHRS AULANGh Aoy fl AR ind aBERAGIHkAM Ne

pr epar at i ons enzar bUCI am n dr oxy
sal azos@pdram'lmedambdlpmhﬂbmr,@mt e, or lefl unom de etc. Exanples of the

steroids faqf, aﬁ@&rmh? %ﬁf&hbl‘ﬁ?&él@'ﬂ élﬂ‘fﬁdi‘\% itu?rﬁﬁ’llonﬂfl@%'x tuﬁn bromide,

di f1 orasone ate uocl non m)nomat son rancar bo at e,

bet anet Auisepiam biorpidsprimeepiumomide, FRayyernch tieyoriua tpmp‘leewai wyatropate

bet anet hasqne am) &cate, difluprednate, 15 budesonide, diflucortol one

vaI erate, anctinonide, hal cinonide, dexanet hasone, dexanmethasone propionate,

dexdiret has diemplesidhecytolane mbihiies inclidssuplatast topilate BrasempashP e eiCat e,
hydrocort i sppengdel oftRd SlasthiéGAIBRELk i SANR: GNOL 548, omsmmk FEopPRAPI®

ropi on qu one acet oni de,
Becpomgg%gﬁ@p@elg‘gég }dﬁgﬁggyaﬁﬁ?gﬁﬁﬁﬁéﬁ & %t¢-unmet hasone pi val at e,
gl c: o rre: as Ml@r&nh@f@emrm ?il@aic?w@aﬁc@?e@mhﬁmiaespuw %ﬂwﬁl ]gﬂfgh

ecl one one nat.e udr.oxycarti es 0 e
o or o atapotite, PRI S arRiaride S SOARE el FyiGARORE Spsfniged
hydrsoc OfeﬂdaSé)ﬁlﬁbrolwﬂﬂﬁl@@jhﬂdriﬁe[lmetl@h:@sﬂdmeﬂﬂ?ﬂﬁj@hm‘ﬂe et ogsgihe, Jone sodi um
su00|naHg flud rg& rti.sone i tate g@dnlsolone pr edni sol one acet at e,

or edni sBRHGESEBE AYFeLhIRuds: apL YI0%aR8HIE ol one butyrate acetate, predni sol one
sodi um phoskranatpdes dfahnbmach)mcmdetdhmxmesdrryﬁmpmempes@h mﬂwdratelrtmlmizﬁa

predni sgline sAGRIAS GuePLDiuRh SR 30k ARG SURCHRAYS). kARG O! O

triam cino ¢l non acet oni ‘exXane
dexanet sdroorienasukatet @ ce&@(mmvtaddryérocmmdu,mt@ho&mmles ofdaemhtmmaszohe

palyy taﬁaﬂalaﬂﬂh@l‘ﬁﬁ%bﬁam i gg@%aﬁlﬁ}&nbﬁA%@b h&&%ﬂﬁnmﬁté@tmmﬁiﬁ‘gﬁlfﬁé qpf the

stéroi ds as an in onet hasone propi onat e uf'i casone
pr opi oneafetamgtpisevhhylsochlonds, sl i de, triami ci nol on, ST-126P, ci cl esoni de,

dexanet hasoi(;ﬁ‘efft hmlﬁc%ﬁﬁeal Hﬁ%gﬁﬁé}ﬂ tfaH&/%P Qéﬁle?réveng&‘flﬁﬁc%xone

sul fonat e ort one_su| pt anat

net hyl pvéﬁwgtcﬂffﬂﬁbofstbapwgtu&q Abg preseat mventioispbimied ihexamplesiast | ammat or y
enzyme PERABEEIHONBS Wiﬂh'r@ d td %eﬁﬁl?aﬁ%h&utﬂcaﬁ%iﬂﬁ%uﬁﬁl'eﬁ{eh@ﬁwd/d}reﬂﬂﬁlcé‘tﬁb
pronase, serrapeptase, f% ﬁ Ki nase-s itﬁt odor nase, .etc. E@ Q) es of
thezfthoﬂm’%fﬁ}o&taé‘ éatﬁlféh? et AEihg gempPERd & ?rﬁ’feéemﬁ’g/‘éﬂnﬂi?’érd‘é’ﬁ anydent

gl ucosawhith has bémﬁbend o st Batealscahsk Whidk G818 BE FR@d)ie &nufedn/h bhdd @ﬁthet c
Exanpl es, of TNFa i itor (incl u(%ﬁf protein preparation such as anti-TNFa

ant i bod Ovelfﬂ@t’tf?&%&mfe NG I"édu | i xi mab, adal i nunmab, or etanercept, etc.
Exanpl es of Thdwnxnekhag béosthpousys bhaeerésoit ihvdmioniinddsodbed bedowexanpl e,

All the compounds described in the present specification were named using ACD/Name
3¢  Batch (registered trademark, Advanced Chemistry Development Inc.), which is a computer
program that names a compound according to IUPAC nomenclature system, or named

according to IUPAC nomenclature system. For example, a compound represented by

\\//

OQACULU

F
was named N-(3-fluorophenyl)-N-{1-[(6-{4-[(4-methyl-1-piperazinyl)sulfonyl]phenoxy}-3-
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sal azosul fapyri di ne, nesal azi ne, ol sal azine, 4-amnosalicylic acid, JTE-522,
auranofin, 52 carprofen, diphenpyramd, flunoxaprofen, flurbiprofen,

i ndonet haci n, ketoprofen, |ornoxicam |oxoprofen, Ml oxicam oxaprozin,

par sal m de, pi proxen, piroxicam pi roxi cam bet adex, piroxi cam ci nnanat e,

tropine i at.e aI rofen etc. Exanples of IL-1
i nhi bi twﬁ?ﬂﬁ%ﬁhg dﬁmﬂ gga(g?ﬁl? Bﬂ%ﬂ&ﬁélﬁgg‘ﬁ'ﬁ%n IL-1 receptor 5

ant agoni st) include, for exanple, anakinra, etc. Exanples of |L-6 inhibitor
(1 ncl udﬁ@é&;% preparation such as anti-IL-6 receptor antibody) include,

for exa etc. Exanples of the prostaglandins (hereinafter
abbr evi at edltesgpréde' invemonuddd He@esaibepimdetaih eloivdty, wanof B€pareti@pExampies,

o0t 9900 g AT B 55 B bASLA S5 PRy SRR 1 (7 1

(1 P), othere®X recept or (TP), etc. Exanples of the phosphodl esterase inhibitor

198004, N, RGRRER, Epifd B oshicyytalon t&#}‘*?ﬂ?%@%@‘*&%@ 2 2ol am

( CP- 806®®ynbm@nﬁgms lrvﬂ‘/L@mnotvanmlm so tlcesumwe oping30b/ent, and B 485 or
ONO- 612 PhitRk: C.cdatRnRd 0

and/ or ?’ggﬁtﬁgﬁg&%‘?% hﬁlerr%tlﬁ%: dle seasesa?@fagfrmaq%é;%g& e, anslé Wﬁ%&%ggﬁ% or
cortl nalBRNGWAER he conpounds of the present invention are steroids, P2

adr enor ecepypIR &bl mdHs@RH val Wk O INRCndGRE RY Rint ﬁ{‘]%ﬁ&%és?é desEHB&f'iBQPf@”e
synt hetase, 1 nhibitor, thronboxane A2 receptor antagonist, nedi ator

rel easi P@“‘i‘%ﬁfBﬂM&ls aéﬁk"?ﬂi@?‘éiﬁ ﬁhégneasgemaﬁk hi ne derivati ves,
anticholinergic agent cyt oki ne i nhibitor, prostaglandins, for skol | n,
phosphogl est era hi bitor, elastase i nhi bi tor, netall oproteinase

i nhi bi t rfeparg;g% {‘%ﬂ‘ fit, and antibiotic. Exanples of the 02 adrenoreceptor

st il aﬂkamlsl@hu@myﬂ 5qn1(a§1@ioSﬂlya{ypjpham;@?nc(ﬁﬂ,laﬁut anol sulfate, terbutaline

orci pr ohal | 10 QUPPRUER RS UERA ropard Shd b-BRPRKHETREC: Crd BLTURE nol

hydr ochbaih Eﬂld the ety Mmixdre rwmsgdredk fdrflatrmnuuas atqabﬁfteinpbmdrre,czinﬂdrhoﬁifs at

ol cnbut 8781 nyArGERTorrE YabsOHE) BF g Bard b Ber PO B el eE:

hydr oc hbiganid dayeb avab whehred| withdwpex amd brénd)ddedaver anhjdhoumdamn suifdtgrand at e,

andS. 13pgent PRI MRl cofipbn T b R Oine bl piial 828, 1S Tt e

pranl ukdsf : W&‘H&(@exmnteéiydlk%a&; 4BEirl ukast, seratrodast, MCC- 847,

K o B RR MO s (4081 1675 195090 Y St PansSho (e STS,
i nhi bi t 529i(é&I1UHe 8674dd.dl Hhydr ochl ori de, and i mtrodast sodium etc. 35

Exanpl es of the thronboxane A2 receptor antagoni st include seratrodast,

ramat r oban, =~ dom troban cal ci um di hydr ate, and KT-2-962, etc.
25  Example 2 : ethyl 6-{4-[(4-methylpiperazin-1-yl)sulfonyl]phenoxy}nicotinate

To a solution of the compound prepared in Example 1 (545 mg) in tetrahydrofuran (10

mL) was added 1-methylpiperazine (222pL) and triethylamine (420puL) under atmosphere of

argon. The reaction mixture was stirred for 1 hour at room temperature. To reaction

mixture was added water, and extracted with ethyl acetate. The organic layer was washed
30  with water and brine, dried over anhydrous sodium sulfate, and concentrated. The obtained

residue was purified by column chromatography on silica gel (ethyl acetate : methanol =1 :

0—9 : 1) to give the title compound (448 mg) having the following physical data.

TLC : Rf 0.15 (ethyl acetate) ;

'H-NMR (CDCls) : $1.40 (t, 3 H), 2.29 (s, 3 H), 2.45 - 2.57 (m, 4 H), 3.00 - 3.16 (m, 4 H),
35 4.40(q,2H),7.03(dd, 1 H), 7.27 - 7.35 (m, 2 H), 7.76 - 7.85 (m, 2 H), 8.34 (dd, 1 H), 8.82

(dd, 1 H).

Example 3 : (6-{4-[(4-methylpiperazin-1-yl)sulfonyl}phenoxy} pyridin-3-yl)methanol
To a solution of the compound prepared in Example 2 (438 mg) in tetrahydrofuran (10
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Exanpl es of the nediator releasing inhibitor include tranilast, sodium
cronoglicate, anlexanox, repirinast, ibudilast, tazanolast, and pem | ol ast
pot assium etc. Exanples of the antihistam nes include ketotifen fumarate,
mequi t azi ne azel astine 53 hydrochl oride, oxatom de, terfenadine,

enedast i i hasti hI orid sten zol stl

ot 1 2 W AT PV Gl AP MR BRER B (ORBRe AT o

desl ?I atiraddk m?;osph?@afa@bmle T\rtyeizreaaiﬂggﬁié{gge wﬁéx&cfi&?to ﬁ@ﬂt&ﬁ@};@mﬁ% Ehcﬁaﬁred
nomnet as uroate, ,m zol asti - andol a aur angfin
or T bacti e OB PO ot TONEACKARTHIE ek Siat MALE g erspireted

ani nophaqdef)m’s%sollgthm&dﬂhdamnr‘?lﬁaﬂoxdhhydsblubﬂ: waﬂlefmﬂéd/bjl ﬁnmtloﬂﬂﬁldnt‘)laﬁﬁﬂigé I line,
etc es 0 e ant i nergic nt .inclu ratro m de,

oxt 5 oprantgearastl® L nf B sABrT (BT He hating e ok e B er  me,

ti ot r opTL6: M@)rﬂ&j(ethyhm@tatevmket}mp@ltzw 1§;UK- 112166), etc. 10 Exanpl es of the
cyt oki n 1, bj lowd t i r najes C.

Sranpl od DMRAEDE: BESI TR B 0FE 2 2880 D & SHAE ARB hlie) o driBied,

PBI - 110H), 4. BFiss; 2 HNEZ.9) (d&; 66D, 7.2D-0892m, 218324 - 7GH @1, 28K, 7.8HnddAEH3763, etc.
Exanpl e§19 dd e e xpect orant include foeniculated ammonia spirit, sodium

hydr ogen”~ carbomat br omhexi ne hydrochl ori de, carboci stei ne, anbroxol
hydﬂbchlorlde sustalned 15 rel ease anbroxol hydrochl ori de, nethylcysteine

hydr och , . d

t );;I gg;pgﬁ%@g S %CEg ﬁ%l étﬁ)td? ipgﬁatm gbl cs&%ﬂkﬁé@gy%%%%dgn@ SOdI 3rr]n mer openem
trihydr at e, Tnesolpienofithe eempaund. pr@asqs}wdimm 3 63838, mglendimethghsulforidesoe,

| B-367, ( ltOQHL%}EPéglri&Il aEé%atH?@quWf H&Heﬁ'tﬂcm¥ﬁ@§ﬁ@q§7 b sl smﬁm%a} ccef et amet

pi voxi | “hydroc as an 20 1 nhal ant
i ncl udepmﬂm@%nplprs@@mg)t%ﬁraﬁwwher agom, Thereediiondnixture s sired for

sulf=at e] h@ﬁr atd ¢6diRt atBieV omolreéwéﬁ PERIPE wilEaddRl Qxatafhﬁqd%mﬁtea hathagqut i cal s
whi ch sup t enhance 't reventiqn. and/ o treat ment effect of

an
the co etcr{sm}s? Laéfewa% W%%‘ﬁg MatR waterand bring; VST aghydppussoguim
descri bgﬂfa@é;@n@ codeéﬁthaté@gamé dmalﬁéchemdn@wa @@ﬁléd BadstumhicBibnsai@ R hsives

and/ or e han prevent i o nt. effect o e ound of
t he pre%‘ 2\:}% EICSWe r{B‘?tﬁ?}?ﬂl nlta[g_’IB\Mluf g&‘ ﬁlélgﬁop@%g; G’égtn&gc) Nut
aI so thaiefmhmmlng\phyélcebdan‘aound in future on the basis of the above-nentioned
ar d. . The n I re of conpounds of the present
E{h sﬁéjegk’%eﬁggac%a&owea’ﬂf&c ﬁéljl conpounds descri bed in the present
sgem f | H&NMR (@8N 3280 (813 Hy 2460 Nadvém, 8H),Bah3 (7 i 4 1By 2d3 (dtaﬁél)ﬁr K,
Advance p,r?p o e r t hat
nanes agcg]rrg?ﬁ@{ @e ?bng (ﬂ'?&;ﬁg’:)8 % h FH ure @B”P‘#f{h fo 0?&991 accordi ng
to | UPAC nonencl ature system For exanpl e a conpound represented by O 0 NHS
% Nﬁxémﬁle%ert-butyl 4-[(3-fluorophenyl)amino |piperidine-1-carboxylate
25 To a solution of 1-(t-butoxycarbonyl)-4-piperidone (26.7 g) in dichloroethane (135 ml)

were added 4-fluoroaniline (14.2 ml), acetic acid (9.2 ml) and sodium triacetoxyborohydride
(39.8 g). The reaction mixture was stirred for 2 hours at room temperature. To reaction
mixture was added a saturated aqueous solution of sodium hydrogen carbonate, and extracted
with dichloromethane. The organic layer was washed with water and brine, dried over
30  anhydrous sodium sulfate, and concentrated. The obtained crystals were washed with t-butyl
methyl ether : hexane = 1 : 4, dried to give the title compound (31.1 g) having the following
physical data.
TLC : Rf 0.61 (ethyl acetate : hexane = 1:2);
"H-NMR (CDCls) : §1.25 - 1.41 (m, 2 H), 1.47 (s, 9 H), 1.98 - 2.08 (m, 2 H), 2.86 - 2.99 (m, 2
35 H),332-344(m,1H),397-4.13(m,2 H),6.25-6.41 (m,3 H),7.04-7.13 (m, 1 H).

Example 6 : tert-butyl 4-{(3-fluorophenyl)[(6-methylpyridin-3-

yl)carbamoyl]amino} piperidine-1-carboxylate
To a solution of 6-methylnicotinic acid (14.7 g) in toluene (110 ml) was added
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NJ H3BCIr ONNN H F was naned N-(3-fluorophenyl)-N-{

1-1(6-{4-[ (4-net hyl -1 - pi perazi nyl )sul fonyl ] phenoxy}-3 54
pyridinyl)methyl]-4-piperidinyl } -N-(6-nmethyl-3 -pyridinyl)urea. EXAMPLES
The present invention will be described in detail below by way of

Preparat|on, Exa , .. 5 Biological. Exampl es ndF | ati.on | es, but
theppre Ethylawgm‘}e Sil).o ﬁ&rew%hpt@amt Was aated 21050 3pd SRS IR | n ¢ he
posi t It ﬁﬂnﬁolﬁt&fﬂ \ﬁéél aglﬂect ?rpﬁetgttptlfdaitsmatmtm? 4ag)d Tg@i'ealcﬁ&ﬁﬁﬁ)ﬁﬁ&dvasn .
aren esls enote an elutio ent or evel o SO an
e SR foh kS BUMBEUE samp roRREatheR ang) 1Bt Sl L ARy QPR Gro mrra
wat er V\wmsem 86 midfhreawngdtidad W&to‘bin ohwpltepmed meEsatﬁpld 5\/(aI1 tweg)of Tth- NIVR and
t he sol vent in.parenthes desc t he OSI%? l\/I% ﬁ VCF nt
oed T nieion il ST iR B SRR R 5o ermirawRe S THeRh Pigcipitate syas fplcs

g [ 4- (gfrbmrths tﬂaﬁﬁdri]tyhl)){lhﬁnoﬂ‘h]z nbtamedmagtsealsTwexehﬂ:ashasgithﬁﬂm ag&atﬁ,drﬁﬁt@t) was
ropped et enox t at and the reaction
mxfgreg\/\/ﬁ@e?t?(? wﬁgﬁiﬂt}’t‘& 5tf61 Oq%ﬁgpg%céarlg?tﬁre and 3 hours at 60C
. To redtth :Rf hd kfoetkaneh s cldddéam €d;%)and extract ed with tert-butyl nethyl
ether. T r ' I r 08 e
anhydroul—gqgl\(/)[g” m slifc?l fﬁg%/@ lgﬁ(@?ﬁgncen({s Pglgﬁﬂ %%Dt ?gsd q_Q]t)ound
(7.50 g) 2HAvi2fY (mlé IﬂleQﬂw‘t@ (@ 2sH, 1. 6(h-a<t%12(mT1_H) 5 H (s01 41, Qﬂéxarﬁ)@ (m, ét hyl
acetate t 6 -

e DT 798 G YR 80 e, 1t Fz6 T iol R G I O

Exanpl e: et hyl 6-{4-[(4-nethyl pi perazi n-1-yl)sul fonyl ] phenoxy}ni cot i nate
To a solution of the conpound prepared in Exanple 1 (545 ng) in
tetrahydrofuran (10 nlL) was added 1-methyl piperazine (222L) and

tri et hy Example 7 412@LﬂuQrﬁH]éﬁﬂYHt%ﬁlﬁ3WB)Yéﬂln 3vholpiperding é[hlfﬁ:ftﬁth)ﬁfﬁ@}d@’édﬂvvas
stifged forTdabQufiobf the@sm @Lma%r abdté®in Ei&n{pt@etlp@ )mefﬁwa%et\ﬁt%%@ﬂﬂ)?d

wat er, and Xtr \A tate. or n ayer was washe
with wati@sa @hx@og@rqhé@%«}%@ﬂy W%@@Bd. ﬂﬁtwpt%@uxwwmrat ed.

The obt gregbur Eﬁr%bﬂﬂ@m\p@ﬁnﬁé” lTlheﬁﬁéa&ibn(iﬁixﬂff@w@@b@rﬁ&hﬁ%@lﬂhgﬁv@ﬂl&itld ca gel
(ethyl acet at give the title conpound (448 ngy)

havi ng £ABPEEG( MAg%ﬁﬁYt{}%ﬂt%fg’uﬂ‘éﬁn& phTf;‘Egl daqu 0.15 (ethyl acetate) ; 'H NWR
(CDC13) TLCﬁlRizlﬂlt{(dlclﬂorH)netl&n89n{eﬁlan31 Hyuechs4mmonda SD0(1:1)4 H), 3. 00 - 3 16

Hqu:ag (@4§§)( é&%3l_|)l|_ﬁl7(ng%8éfjg 111 2 b 2o, 265 323 W) 3.67 01 G
2 H), 339 - 3.50 (m, 2 H), 4.61 - 4.73 (m, 1 H), 7.18 - 7.24 (m, 2 H), 7.27 - 7.34 (m, 1 H),
7.54-7.63 (m, 1 H), 7.75 (d, 1 H), 8.34 (dd, 1 H), 8.98 (d, 1 H).

Example 8 : N-(3-fluorophenyl)-N-{ 1-[(6-{4-[(4-methyl-1-piperazinyl)sulfonyl]phenoxy}-3-
25  pyndinyl)methyl]-4-piperidinyl }-N’-(6-methyl-3- pyndlnyl)urea
\\ //

U\J\ng T,
AL

To a solution of the compound prepared in Example 7 (111 mg) and the compound
prepared in Example 4 (100 mg) in dimethylformamide (7 mL) were added acetic acid (19ulL),
triethylamine (77pL) and sodium triacetoxyborohydride (117 mg). The reaction mixture was

30  stirred for 1 day at room temperature. To reaction mixture was added a saturated aqueous
solution of sodium hydrogen carbonate, and extracted with ethyl acetate. The organic layer
was washed with water and brine, dried over anhydrous sodium sulfate, and concentrated.
The obtained residue was purified by column chromatography on silica gel (ethyl acetate :
methanol = 10 : 1-sdichloromethane : methanol = 10 : 1) to give the compound of the present

35 invention (151 mg) having the following physical data.
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(dd, 1 H). Exanple 3 :

(6-{4-[ (4-nmet hyl pi perazi n-1-yl)sul fonyl ] phenoxy}pyridi n-3-yl)nethanol To a
sol ution of the conmpound prepared in Exanple 2 (438 ng) in tetrahydrofuran
(10 55 L) was added 0.99M sol ution of diisobutylal um niumhydride in

t ol uene 78C _under atnmgsphere of argon. The reaction m xture
was hea?é@ %Q%J%WFW@%%@[@U?? for 2 hours at room tenperature.
To r eactH-WMm(@ml \ses3addadmatigy, 1amd 1295ah, W Hj,eth9 @2@9&452 Img ?”3 of

ooe v PLrad b, b b Tob T Eg B Plo o il b i A, 5, Fowing

physi ca(m deHn.5.77sQ H),H.90(dl0 H)eb.0y |(dt§tcei)§l? 63 - 7met(handl), 7.19:-1)29 (nk3NWR

(m 4 H, 3.00 -
05 (50T T 510 1 T, 272 7. . st I 6fha8 " ) s
779(m2H) 7.81 (dd, 1 H, 8.19 (dd, 1 H. 10 Exanple 4:
6-{4-[(4-neth é(q p i n-1-yl)sul fonyl ] phenoxy} ni coti neal dehyde To a
sol ut i off*¢ "’IF% zbﬁggﬁhd prepared in Exanple 3 (380 ng) in dinethyl
sul f oxi de Thh@rmgdumﬂmﬂbmmlthacﬂﬁaamplemwaﬂ)am eutadnhgdhd compdundamepaecd

argon. B bER b8y b doPebfind 3R a0y o MR ST c NIRRT €.

To Ikacin gacenifithaicanmpmsd pdpertdia Eaampkrd iftnecessatye tblloiet betconversianés at e. The

cul ot oy IR BRACTa AL AR L R e ﬁ‘“’é@ﬁ%‘c’,fu%ﬂ’d' "

chromat ography on silica gel (ethyl acetate : rrethanol = : 0-10 : 1) to

o T R g o g, 2

2, 46 - pipsadip mathaqb} 2@yostmy )@tﬂﬂﬁﬂeﬁlqnyethyl)h@zemsulfqnan)lde 7.30 - 7. 37 (m

2 W5 7diffdrockliofde (M 2 H), 8.25 (dd, 1 H, 8.62 (dd, 1 H, 10.03 (d, 1 H.
Exanple 57: tert-butyl 4-[(3-fl uorophenyl)amono] pi peri di ne-1-carboxyl ate 25

To a sohtglom of 1-(t-butoxygcarhbonyl oi pYf i done 6@.{5 7 9) in

di chl or oét en(139 m re yf 0aNT | | 14.2 m ), acetic acid
(9.2 M) an s d|u t@;\y@yw(w 8 g) The reaction m xture
was stirred hors room-temse ra re. To reaction mxture was added

a saturated aque g0l uti on of SOdI um hydr ogen carbonate, and extracted
wi t h di chl or onet ha The orgarf layer was washed with water and brine,
dried over 30 anhy g _sodium sul fate, and concentrated. The obtai ned
crystals were washed with t-butyl methyl ether : hexane = 1 : 4, dried to
gi ve t hLUCi:tRfD. m)qmmmchtitalmkt}gjwmvﬂmg the following physical data. TLC:

Rf 0. 61 t h 13), i, 51.25, - 1(m 2
O3 Oy RO 8y 68" TR, 2 iy 2 - AN a3 Bl BB 1y 214 5T
44 (ms 15 -B)28 (@, S7H), 38918 2(H), 329H)3.6 1602 H),&.301(s(H)31.69 - 477Qh, 1 HJ, 13 (m 1

H 20 7.14-7.23 (m, 3 H), 7.25 - 7.35 (m, 3 H), 7.52 - 7.62 (m, 1 H), 7.74 (d, 1 H), 7.87 - 7.93 (m, 2

H), 8.01 (dd, 1 H), 8.24 (d, 1 H), 8.33 (dd, 1 H), 8.97 (dd, 1 H).

Example 8(2) : N-(3-fluorophenyl)-N’-(6-methyl-3-pyridinyl)-N-[1-({6-[4-(4-
morpholinylsulfonyl)phenoxy]-3-pyridinyl} methyl)- 4-piper1dmy1]urea dihydrochloride
\\//

UJ\QA@UQ/ @
N

TLC : Rf 0.26 (ethyl acetate : methanol = 9:1);

'H-NMR (CD;0D) : §1.71 - 1.91 (m, 2 H), 2.14 - 2.27 (m, 2 H), 2.68 (s, 3 H), 2.95 - 3.03 (m,

4 H),3.15-3.29 (m, 2 H), 3.50 - 3.61 (m, 2 H), 3.67 - 3.76 (m, 4 H), 4.33 (s,2 H), 4.62 - 4.78

(m, 1 H),7.15-7.24 (m, 3 H), 7.25-7.35 (m, 1 H), 7.35-7.42 (m, 2 H), 7.52 - 7.62 (m, 1 H),
30 7.74(d, 1 H), 7.79 - 7.86 (m, 2 H), 8.04 (dd, 1 H), 8.26 (d, 1 H), 8.30-8.37 (m, 1 H), 8.97 (1, 1
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Exanple 6 : tert-butyl 4-{(3-fluorophenyl)[ (6-nethylpyridin-3 yl)carbanoyl]
am no) piperidine- | -carboxyl ate To a solution of 6-nmethylnicotinic acid
(14.7 g) in toluene (110 M) was added 56 triethylamne (14.9 m). The
reaction m xture was heated at 105C, and stirred. Then to this solution was
added dhphenylphosphorous azide (29.4 g). The reaction m xture was stirred
for 15 nutes at sane tenperature and |left at rest until the inner
tenperature fell in 45C. To the mixture was added the conpound prepared in

EXx |l e 1 T t t d

Conpor aERPRIE BN e B8 e S T bl B i Bl i Xt ure.

The obtﬁumredhmwjbd‘ﬁa(ﬁsmﬂhy&maﬂmdl)mehh ethyl acetate, dried to give the

titl hawi f.Ql | oM hysi cal data. TLC : Rf 0.51

<'m3tiaﬁ PR o oL Ul pRonetige® L BITS) PV B T8 S5 (m 2 k. 141

(s, H -NMBECDCi3)9 8138y 1251Hm, 2214 1.76s,1.9 (lﬁ),,2 HL@Q.(® 7222 (12, DH) (2’:4}7 @, TH)

4 08 - 2 2 7 1
7 o2 GOt R o G105 4y 1Sk VR bSRE 1,59, 7

(dd 1 Hy.02 gm1 » H)dl7.03 - 7|Q|§)(m523d}p?é8772 (m, 3 H), 7.46 - 7.55 (m, 1H),763 7.71( m,

1-(3-fly Or?ggﬁﬁ }@Tégﬂ@tlhﬁi RVl -yl')-1-piperidin-4-ylurea

dlhydroc 0 a Sol ut'ion of t e conpound prepared in Exanpl e 6
(12®%® g) in ethyl acetate (10 ni) was added 4N hydrogen chloride in ethyl

acet at p(afisld) - NIEs-NBACHARNINXIAURIIAS SHUHPON. (1 Q6 J4 ileizol- 00M

t enper at ur e tiron mXxture edto give the tit

conpountpherowy loy-prdipvigmet i bppsuding! ey si cal data. TLC : Rf 0.18

(dichl OTECBtM(deinBﬁrmbhlor@%ﬂ@@ié& mmma = 90:10:1); 20 'H NVR (CD3QD)
81. 63, - 3.21

(" SeyrialB et Bsol L Bad et 1y - wB bma2 B0 251 o2pkinod 101 334 (1 11y
7. 5145 - @ﬁ),(znsl 1L.oh (m72 Ay, 3(512 (s12 H), 4.83 34.3648h, 1 H)5.75%5,984) .991 o (npeanmpl e

8 :

L1 (o (DR ERRGRY 10 s ST LD BT ATORSP 375488 11,798 03

pyri di ngh)mﬁyhynwml)perl di nyI} -(6-nmethyl -3-pyridinyl)urea Co O /Ir~/I
AH N O\ SN\ HC\ I N NllCH H Z~111 F To a solution of the

conpound prepared in Exanple 7 (111 ng) and the conpound prepared in
Exanpl eEdarfiplo®(5yy - i( 5+ { tH- fféﬁlmrdnheﬂﬂm{Cﬁemeﬂlyﬁﬁépwﬂml)adﬂﬁdcab@bﬂmnbﬁ1( 19L),

s P RS LB AR I N AL B ARERRIE (107, T0 L on r xture
was addébCa Haﬁiﬁ(’ﬂ%@‘ anpilesoot : dighloramathansf= &30i70)n hydr ogen car bonate, and
extract gg \WiRNagbMSo R 7 &1 3T 0f, PEIAME- | 8Y Bk, 2 H), 1.96 - 2.10 (m, 2 H), 2.34
(s, 3 H), 2.75 - 2.85 (m, 2 H), 3.32 (s, 2 H), 4.20 - 4.35 (m, 1 H), 7.01 - 7.32 (m, 8 H), 7.45 -
7.54 (m, 1 H), 7.60 (s, 1 H), 7.64 (dd, 1 H), 7.74 (dd, 1 H), 7.98 - 8.11 (m, 3 H), 8.37 (d, 1 H),
25 11.02(s, 1 H).

Example 8(6) : N-[1-({6-{(2,2-dioxido-1H-2,1,3-benzothiadiazin-6-yl)oxy]-3-
pyridinyl }methyl)-4-piperidinyl}-N-(3-fluorophenyl)-N’-(6-methyl-3-pyridinyl)urea
TLC : Rf0.10 (chloroform : methanol : aqueous ammonia = 80:17:3);

30 'H-NMR (CD;OD) : §1.40-1.60 (m, 2H), 1.90-2.05 (m, 2H), 2.30-2.45 (m, 2H), 2.43 (s, 3H),
3.00-3.10 (m, 2H), 3.64 (s, 3H), 4.50 (m, 1H), 6.87 (d, 1H), 6.95 (d, 1H), 7.11-7.24 (m, SH),
7.51 (m, 1H), 7.61 (m, 1H), 7.68-7.77 (m, 5H), 8.03 (d, 1H), 8.32 (d, 1H), 8.46 (s, 1H).

Example 8(7) : N,N’-bis(4-chlorophenyl)-N-[1-({6-[4-(methylsuifonyl)phenoxy]-3-

35  pyridinyl}methyl)-4-piperidinylJurea
TLC : Rf 0.60 (ethy! acetate : methanol = 95:5);
'H-NMR (CDCl3) : §1.29 - 1.45 (m, 2 H), 1.77 - 1.88 (m, 2 H), 2.08 - 2.21 (m, 2 H), 2.82 -
2.92 (m, 2 H), 3.06 (s, 3 H), 3.43 (s, 2 H), 4.47 - 4.59 (m, 1 H), 5.78 (s, 1 H), 6.95 (d, 1 H),
7.14-7.21 (m, 6 H), 7.28 (d, 2 H), 7.48 (d, 2 H), 7.68 (dd, 1 H), 7.95 (d, 2 H), 8.05 (d, 1 H).
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was washed with water and brine, dried over anhydrous sodium sul fate, and
concentrated. The obtained residue was purified by columm chromat ography on
silica gel (ethyl acetate nethanol = 10 : 1-- dichl oronethane : nethanol =
10 : 1) to give the compound of the present 35 invention (151 ng) having the
follomﬁng physi cal data. 57 TLC : Rf 0.34 (dichloronethane : nethanol =
9:1); "HNWR (CDC13) : 61.33 - 1.5 (m 2 H, 1.79 - 1.92 (m 2 H, 2.09 -

g SS ( NExan 8(823 RB{4-(5- 34 -(td)chléro ﬁenyl)@[(54h(o%ph3nﬂ)amﬂlo§i§%:bon§1}Qﬁmgd)l1 H) ,
S,

6.91 (oplpanﬁy reetbgh(%wﬂ%nﬁ%ﬁpf@ yl}m%e%f??n%nﬂ%, 7 17 - 7.29 (m 3 H,
5 7.50 Trd. RT0HS, (cHlofoforntldmethahdl,= ¥0:TR - 7.80 (m 3 H), 8.05 (d, 1 H, 8.11

et Tar HAIBCEDEIPRG M1k o5 Tb Ak bRuBSPIE" 215 Zéiﬁa’h%ﬁ I @%8@95&%&"3&%3
rin, SHyiast /4o Tapbet o, 20 SO
hygpoch&l&%}ﬁgﬁéggﬁggg V\ggé elll_ﬁ ogégﬁiﬁhe f)(;I’ | owi ng conpgund of the present
invention. Exanmple 8(I)
o per dERGMIEEAL Ry ?PW %%éeﬁr”%!ﬁé*w@*ﬁﬁw&%ﬁ%ﬁﬁ‘ At IR e
éSllcgﬂ hyél-pallchﬂmwl}dﬁ -6- fblortm@lj?\l) m@hﬂ%?\lr&;gnﬂz:lggaaj H o 6523HC| . SOTLC :2Rf
e ;

, ( ZW é&???@}ﬁh&or%&ﬂ%@gm;hgn%L lﬁ 3. 06 Et ) 3.15 - 3.28 m 5
||:D|), 3 35 ?MRI% ;);%BJLQ; l}ﬁéldgl, %gﬂ) 258% 51 Qélmm%(;i{)):z)&ﬂ%%w(m? 2)4097 (m 1

’ 2 2)4 3)22 2973 4 45 ( 3.92 -
E(Tdm ypo%ﬁ?@m@@ 591754)(111 n‘bnésn 3(62)(111 I(H) 577 (s 1'H), 6295 (%i iH% 6. é(d% 33

R L LTS A
di hydr o¢ 039’6@1 16‘1)%5 #%dﬁ]wtcot r* 0 /I(~/1 H/ 2HO "25 F TLC: R

0 26 (ethyl acetate : nmethanol = 9:1); 'H NWR (CD30D) : 61. 71 - 191 (m 2
( (n 2 xS0 5NG- ﬁ#({‘i[@vllﬁgc%gon@%pwy ﬁ!fnrfélmgéer Shds’ (s (s, 23i—l)1,5 267 -
4.78  yl}methyl)pyridin-2-ylJoxy}phenyl)methanesulfonamide
20  TLC : Rf0.56 (dichloromethane : methanol = 9:1);
'H-NMR (CD;0OD) : 81.62-1.80 (m, 2H), 2.15-2.24 (m, 2H), 2.97 (s, 3H), 3.12-3.23 (m, 2H),
3.49-3.57 (m, 2H), 4.27 (s, 2H), 4.68 (m, 1H), 6.97-7.14 (m, 5H), 7.18-7.22 (m, 4H), 7.28-7.38
(m, 4H), 7.48-7.60 (m, 3H), 7.89 (dd, 1H), 8.17 (d, 1H).

\;

25  Example 8(11) : N-(3-fluorophenyl)-N’-(6-methyl-3-pyridinyl)-N-(1-{[6-(4-nitrophenoxy)-3-
pyridinyljmethyl}-4-piperidinyl)urea
TLC : Rf 0.52 (dichloromethane : methanol = 9:1);
'H-NMR (CDCly) : §1.34 - 1.52 (m, 2 H) 1.81 - 1.91 (m, 2 H) 2.10 - 2.23 (m, 2 H) 2.47 (s, 3
H) 2.84 - 2.94 (m, 2 H) 3.45 (s, 2 H) 4.48 - 4.62 (m, 1 H) 5.78 (s, 1 H) 6.94 - 7.09 (m, 4 H)

30 7.18-727(m,3H)7.46-7.55(m,1H)7.66-7.80(m,2H)8.07(d, 1 H)8.12(d, 1 H) 8.21 -
8.31 (m, 2 H).

Example 8(12) : N-(3-fluorophenyl)-N’-(6-methyl-3-pyridinyl)-N-{1-[(6- {4-[(4-0ox0-1-
piperidinyl)sulfonyl]phenoxy}-3-pyridinyl)methyl]- 4-p1per1d1nyl}urea

UL O,
. D
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(m 1H, 7.15 - 7.24 (m 3 H), 7.25 - 7.35 (m 1 H, 7.35 - 7.42 (m 2 H),

7.52 - 7.62 (m 1 H), 30 7.74 (d, 1 H, 7.79 - 7.86 (m 2 H), 8.04 (dd, 1

H), 8.26 (d, 1 H, 8.30 - 8.37 (m 1 H), 897 (t, 1 58 H. Exanple 8(3) :

N-(1-{[6-(4- cyanophenoxy) 3-pyridinyl]nmethyl}-4-piperidinyl)-N(3-

fl | 5 TLC : Rf 0.30 t hanol :

di 3;’[3%@@4}%&& b‘@‘?\m}\ér‘?“ﬁi@ls‘% H egl 33 - 1.51 (m 2($ ?ngg - 1.91

(m 2 HNMRQCD(R;)ZZI@Q} 1251Hm, 2HY1.78s,1.8 (n)2 HR 2808 -2.22 04, 7 Hi), 24'Hs, 33. 44
2 7.02

(m + oD 256281 Gnob b sd- Bba o 1801835 Satbin®s ¥ 490 st o, 13an 08 7

7 63 - B, YH)(6P4 (& THY), 67997(at (A dd), 7.02Hy, o9s(noa K 7.18 -H).30 @n,131H},d, 501(td) 1. HY,0
Ex |
et iR ) 773784 (m A1), 806 G TIDRIZWGIH) (6 1 (1t ety azol - 5.

yl ) phenoxy] - 3- pyridi nyl} methyl)-4-pi perl d| nyl Jurea TLC : Rf 0.38 (nethanol

| S BEROS: ol guww@v@mf@sﬁgww@g% o

3. 52 ( spyrdipyl)methpl-4-pinerghnylpgarbarpte 5. 75 (s, 1 H), 6.99 - 7.10 (m 3 H),
7 13 - TL@msé(chbmofBrrﬂEDmetﬂméﬂ e(qﬁlbods a!d)morﬁa@fbm3728)66 (m 2 H, 7.75 (dd,

4- R% {ﬁﬂNM&(ﬁMﬂgéﬂéﬁyﬂ)@[ Qﬂ@QnIél Hy&S 3&@@& ﬁ;ﬂ)% %31)? €3 BByd-$4ni no) - 1-

305gl ?%;%I(ﬂyhhjfj by, BZHPWAQ% @Cf)ﬂin)e t@ﬁ!ﬂ](tt'\'i 6@8 (7@49&)? éssl(@&rlzmﬁm #C: K
81. 16 - 8@9?m 1%1?)”1) %6? 14'18(111(5 ) 6?4)( d11 gk Olz(dﬁo Ur)n 2 H) 2.34 (s,
3 H, 2.75- 2.85 (m 2 H), 3.32 (s, 2 H, 4.20 - 4.35

(7m7411H% d xa@plﬂ)s%ﬁf) ‘9 Qﬂéli% %{(?@tlﬁoqgulfé 'égar@ao?@x ﬁgxy}%'}ritimblgmeél

Exargpl epﬁ;éﬁalmyl}bhédyidaﬂfanﬁf.’(ta 2-di oxi do- 1 H 2, 1, 3- benzot hi adi azi n- 6-yl )oxy] 3-
pyridinyl }methyl)-4-piperidinyl]-N(3 -HI uorophenyl )-N

- (6- met b~ py(5|d| C: N.Q (%l orof orm : net hanol : aqueous
anmoni a D: 17 3);1 30 H CD3 AN40-1.60 (m 2H), 1.90-2.05 (m
2H), 2. 3245 < 2. ~o 3%d3.10 (m 2H), 3.64 (s, 3H), 4.50
(m 1H), 6.87 (d,?ll—l), 6.95 (d, 1H), 7.11-7.24 (m 5H), 7.51 (m 1H), 7.61

(m 1H), 7.68-7 (m 5H), 803 (d, 1H, 8.32 (d, 1H), 8.46 (s, 1H).
Exampl e 8(7) :
N, N - bi s(4-chl or enyl)-N-[1-({6-[4- (rrethylsulfonyl)phenoxy]-3 35

d hyl : hanol

D ALY (RS i Gl 5, St g

2253 I NMRUED GG B 11462, 1064 2 B S5 4 Bbmes My 345 - 314 Gm 2 EDo2 By 4. 47 -

4 59 (”ng( 2 Zﬁotssng) B*)40(§ Fa(ctdzs%t Hna 638%11{13)78;%3(%@11{?@8 7.28 (d,
H3 743(m 14H)H}62(dd1é)800(d - 805 (d, I7H.

Example 8(15) : 2-(3-fluorophenyl)-N-(6-methyl-3-pyridinyl)-2-{1-[(6-{4-
[(methylsulfonyl)amino]phenoxy}-3-pyridinyl)methyl]-4-piperidinyl }acetamide
TLC : Rf 0.35 (dichloromethane : methanol = 9:1);

25 'H-NMR (CDCls) : 81.05 - 1.44 (m, 3 H), 1.84 - 2.20 (m, 4 H), 2.49 (s, 3 H), 2.73 - 2.92 (m, 2
H), 3.02 (s, 3 H), 3.08 (d, 1 H), 3.43 (5,2 H), 6.88 (d, 1 H), 6.93 - 7.01 (m, 1 H), 7.07 - 7.16
(m, 5 H), 7.22 - 7.33 (m, 4 H), 7.47 (brs, 1 H), 7.66 (dd, 1 H), 7.99 - 8.06 (m, 2 H), 8.36 (d, 1
H).

30  Example 8(16) : 2-(3-fluorophenyl)-N-(6-methyl-3-pyridinyl)-2-[1-({6-[4-
(methylsulfonyl)phenoxy]-3-pyridinyl } methyl)-4-piperidinyl Jacetamide
TLC : Rf 0.38 (dichloromethane : methanol = 9:1);
'H-NMR (CDCl3) : 81.05 - 1.46 (m, 3 H), 1.85 - 2.23 (m, 4 H), 2.49 (s, 3 H), 2.74 - 2.92 (m, 2
H), 3.05 - 3.12 (m, 4 H), 3.45 (s, 2 H), 6.93 - 7.02 (m, 2 H), 7.07 - 7.16 (m, 3 H), 7.25 - 7.45
35  (m,4H),7.73 (dd, 1 H), 7.92 - 8.04 (m, 4 H), 8.09 (d, 1 H), 8.37(d, 1 H).
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59 Exanple 8(8) :

N-{4-[(5-{[4-((4-chorophenyl){[ (4-chl orophenyl)am no] carbonyl }am no) - 1-

pi peridinyl]methyl } -2-pyridinyl)oxy] phenyl } methanesul fonam de TLC : Rf

0.49 (chloroform: nethanol = 10:1); 5 'H NWR (CD30D) : 61.30-1.50 (m 2H),
1.80-1.90 (m 2H), 2.10-2.20 (m 2H), 2.85-3.00 (m 2H), 2.95 (s, 3H), 3.45

(s, 2H, 4.40 (m 1H), 6.90 (d, J =8.4 Hz, IH, 7.07 (d, 2H), 7.170-7.31

(m 8K Exusi (1) : 24p-Slorcphete a4l {5 {pabfiafanfaniipishor ) « N -
- enoxy}-3-pyridin me -

4- pi perPglgér\mj){l%ﬁﬁﬁ%{‘g'#mﬁ%r?%@ﬂgI%%ggrﬁiﬂc%@wn%% IElyl - 3- );;yri d?%yl )ur)éa TLC y Rf

0. 65 (dTERl: REdt (dinhborometsahanobthand =19:1);' H- NMR (CDC13) : 51.33 - 1.51 (m 2

% ﬁ*—@%ﬁéﬂ%ilgﬁﬁ i3, 132 apas 2P <28 o A Pt 3757

g.séo (), 3.04 (d, 3HpB43 B, 7B)(E8 ddl} H)46.88 - 7.00 (61 1(Hh), 705H)7, 1 (%5 s 7.21 +) |

6.95 (d- . t . 2 H, 7.18 - 7.29 (m 3
o7 553t s 1B P S a0 dnatolh e (a0 . BRGS0 0 TE 1y
8.12 (d, 1H). Exanple 8(10) :

R [ kil L N
eyt Toy e PR R RN e o0 Ry ety 2

( dikhi oPwidinHime } phemsbmgHenesulighamide: 4 NMR (CD3OD) @ 61.62-1.80 (m 2H),
2.15-2.24 (m 2H), 2.9P(s, 3H), 3.12-3.%3 2H), 3.49-3.57 (m 2H), 4.27
(s, 2H) 468 (n 14N BYITN. 14 b~ 7218-7.22 (m 4H), 7.28-7.38
(m 4H) | 7.l8- 760 [(m J3H) | 7. 89 (& Hg/ . 17 (d, 11-1). 25 Exanple 8(11)

¥

: N-(3-fMudr ophe )™ - (6- hyo= 3p§r i di nyl)-N-(1-{[ 6-(4-nitrophenoxy) - 3-
pyridi nyl ] mettyl }| - 4-pi peridinyl)urea TLC : Rf 0.52 (dichl oronethane :

met hanol = 9:1) NVR (CDC13) : 61.34 - 1.52 (m 2 H 1.81 - 1.91 (m 2 H
2.10 - 2.23 (m 2.47 (s, 3 H 2.84 - 2.94 (m 2 H 3.45 (s, 2 H 4.48

- 4.62 (m 1H B78 (s, 1 H 6.94 - 7.09 (m 4 H 30 7.18- 7.27

(m 3 7. 46-To SSAMAH D6 orpelaEnmeal Tudmipkd K1 0P ko 2Hlordoi (@ 2 H
Ex N (3 eophenyl ) 7 N ( 6 met byl 3- pyridiayl )

[ (b i) pa st b b EERATT Yo 1P B gy THE LR e was

- 3- pyr i stimed fonéthhyiis]at oopi penpeditirg]  TareatiGdmixipe washdded a katurated Aubbi® H \

7. - sy o Sod S fycn Qoo A Sasge B WAy aca) THEOBMCNSTE D)
3 was washed with brine, dried over anhydrous magnesium sulfate, and concentrated. The
obtained residue was washed with chloroform and methanol, dried to give the compound of
the present invention (194 mg) having the following physical data.
'H-NMR (d¢-DMSO) : §1.60-1.80 (m, 2H), 1.90-2.00 (m, 2H), 2.70-2.80 (m, 2H), 2.96 (s,
20 3H), 3.30-3.50 (m, 2H), 4.21 (s, 2H), 4.50 (m, 1H), 6.90-6.98 (m, 2H), 7.10-7.30 (m, 10H),
7.41-7.49 (m, 3H), 7.94 (d, 1H), 8.14 (m, 1H).

Example 10 : N-(3-fluorophenyl)-N-{ 1-[{(6-{4-{(4-hydroxy-1-piperidinyl)sulfonyl]phenoxy}-
3-pyridinyl)methyl}-4-piperidinyl }-N’-(6-methyl-3-pyridinyl)urea
o
Y

O
= NkN & o] OH
25 F

To a solution of the compound prepared in Example 8(12) (127 mg) in tetrahydrofuran (5
mL) and methanol (0.5 mL) was added sodiun borohydride (7 mg). The reaction mixture
was stirred for 15 minutes at room temperature. To reaction mixture was added a saturated
aqueous solution of sodium hydrogen carbonate, and extracted with ethyl acetate. The

30  organic layer was washed with water and brine, dried over anhydrous sodium sulfate, and
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H, 2.51-2.61 (m 4 H), 2.82 - 2 H, 3.35 - 3.49 (m 6 H), 4.46 -

4.62 (m 1 H, 578 (s, 1H, 694 1 H, 6.99 (dt, 1 H, 7.02 - 7.09

(m 2 H, 7.18 - 7.30 (m 3 H), 7.50 (td, | H, 5 7.69 (dd, 1 H, 7.73 -
1

784m3 ,806d1H)82 1 H. Exanple 8(13) : phenyl
Is

! oA G R e G ST BORR S e

met hano{ethyl acgisto U metmnol+ a5 T lgglmﬂ%ﬂlchMmtﬂlm €SIl = 9 : Blto4bvethd. 62 (m

™5 omagupd ol e byt fensin (06 n) Biblago F%‘*ﬂnfn?rysw W (40 11 6 oa

t, 1TH§3 ra‘cg@smlaﬂdl@nm(emane iﬂ):thaﬂolz:19-1)7 41 (m 5 H), 7.63 (dd, 1 H), 8.01

( S,

(d

(117 6- CEPIRAPR B i SR 0 A 75y ﬁy% HOR (g § 208
(chtor

2

I

4 (m
(d,
(t
(d,

[T
eri d2agi(inpRéhyR.daHarkhy 8.811- 2195 (@n-4NH), B.30H 34\ (nh, NDBG .40, 2 HRXF3.23 59
| o

I 61. 46
°§%W@ 1B $3720.61 B3PS TEIUE 633: DA o0 T ‘“Hg*@“’%% % 52 (m
H), (bi) (46 - 3.3¢h)(m, 3 H)o7 68 (tdzlllilj); 748 pd, (ltH),, T2H)T, 816(n15 s 8.07¢d) | Ho. 85 (d,
H) @7 43 (m 14 H), 7.62 (dd, | , 8.00 (d, 1 H. Exanple 8(15)
(3- ?Iuéro enyl ) - N-(6-net hyl - 3 pyridi nyI) 2-{1-[(6-{4-

[(rﬁeQ hyl sul fonyl ) am no] phenoxy} - 3-pyridinyl)methyl]-4-piperidi nyI }
?‘E;Etc ig‘ ﬁ‘iamﬁl‘c@l ﬁl {36-%5 aﬁﬁ'ﬁdﬂﬁkﬂé%rimg y%]on@lt))h?ﬂﬁéndingl gal NCEN |+N|\/R2 13 .
2.92 (rrﬂilQrOPhgnyl)sHﬁznwylmld)nH):‘sdb@ea(d 1 H), 3.43 (s’ 2 H), 6,88 (d 1 H,
6.93 - 7 01T(§ ﬁnsol{]m&'ﬁ of the ngpoindéﬁepefréﬂ m@)ﬁ}nple? 21? glfﬁﬁ%lﬁ'&ihaﬂol@@ m{) 47
(brs, 30 Exanpl e

8(16) “?S e@zerh 1?}({( B@dﬁéﬂw on F@fb%n ﬁéé%wet é %gp@) di ljeagtlc[T&m(X{tl@‘e[wps stirred

(methy! sl 3 Dhotin) R Qi dsphére RY hy@lrbgad ITHEREdioh ndix Rird §lab 9as@ad ih:@u‘ggt@emtae
TLC : Rf 0. 38 ggl chl.or anet hane 1 05 -

1.46 ( m(trqgle apd the filtrate V(qﬁco-ﬁce{ﬁateg 4g'h% gl?tat;;)egﬂ'esu?eﬂas pusl @g)bé’rﬁ’
3.05 - Bhrbﬁla(dgrapﬁyldh silitaddel (nsethahol) dichloBinethaheG21 € HY) 1@ dille thé cOmpeund dfo ( m 3

T)H) gl rf(‘s§n15 Tv?_lé:ﬁoglg?@g%?\gn%ﬁnf-}d l(il(jvwnglf)qwswal%ata 8.04 (m 4H, 809 (d
2- (3- f | ThCoghiehy3 Qmétheﬁnbl[(lﬁh]{oﬂ?r{xéthmd?yllﬂa] fonyl ) am no] ph'en%;(y} 3-

(ai chi on i ARICOCE Y BupE L PAS Myl i ERETYRTRR, B804 20 a2 o 48k,
|£|)H) 1. 880)-2.81 22.98fm, aH9I)3?&(szz H), 2.69 1bisn3 HZ74H96 858 2my¢ § H)35.7HYs, 13H)D4. 6(7<(1I c
L 7.21 m 5 66 04 (dm 1
g s B i P R B iR

. Ex 9
|I;l-|)(4 {?5 ({4-[(anilinocarbonyl) (phenyl)am no] - 1-oxi do-1-pi peridinyl }met hyl) -
2.

p
h
1.

25  Example 12 : N-(1-{[6-(4-{[(dimethylamino)sulfonyl]amino } phenoxy)-3-pyridinylJmethyl} -

4-piperidinyl)-N-(3-fluorophenyl)-N’-(6-methyl-3-pyridinyljurea
To a solution of the compound prepared in Example 11 (393 mg) in dichloromethane (10

ml) were added triethylamine (0.31 ml) and N,N-dimethylsulfamoy! chloride (160 mg). The
reaction mixture was stirred overnight at room temperature. The reaction mixture was

30  washed with a saturated aqueous solution of sodium hydrogen carbonate, water and brine,
dried over anhydrous magnesium sulfate, and concentrated. The obtained residue was
purified by column chromatography on silica gel (methanol : dichloromethane = 1 : 49) to give
the compound of the present invention (98 mg) having the following physical data.
TLC : Rf 0.60 (dichloromethane : methanol = 9:1);

35 'H-NMR (CDCls) : 81.30 - 1.50 (m, 2 H), 1.78 - 1.90 (m, 2 H), 2.06 - 2.20 (m, 2 H), 2.47 (s, 3
H), 2.81 -2.94 (m, 8 H), 3.41 (s, 2 H), 4.47 - 4.62 (m, 1 H), 5.77 (s, 1 H), 6.37 (s, 1 H), 6.83
(d, 1 H),6.95-7.11 (m, 5 H), 7.17 - 7.28 (m, 3 H), 7.45 - 7.54 (m, 1 H), 7.57 - 7.65 (m, 1 H),
7.77 (dd, 1 H), 8.01 (d, 1 H), 8.11 (d, 1 H).
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10 pyridi nyl]oxy)phenyl) et hanesul fonamide O H 0 CH3 N\~+ 1 NO\ I NOO
H To a solution of the conmpound prepared in Exanple 8(10) (361 ng) in
chloroform (6.1 m) was added m chl oroperbenzoic acid (116 ng) on ice bath.
The reaction mxture was stirred for 4 hours at roomtenperature. To

reacti dded a saturated aqueous 15 solution of sodium
hydroggﬁ E}%ﬁl @Em% extracted with ethyl acetate. The organic |ayer was
washed wi t hl“l-terprﬂ&duxérmmdam eliat @i Eyatnplesl 2rwzgmamadmw usihgheorraspdndmgcent r at ed.
The obt due, was onm a dried to give
Che conplanat SiSl BE BNV el ime ARG hE R AGTbS BlBsiingy g

physi catomizatuad of theiviRetdiGveiites) : 51. 60 1.80 (m 2H) 1.90-2.00 (m 2H),
2.7Q-2.80 (m 2H), 296(s 203H) 3.30-3.50 (m 2H), 4.21 (s, 211), 4.50
(m "1H), 6.90-6.98 (m 2H), 7.10-7.30 (m 10H) 7.41-7.49 (m 3H), 7.94 (d,
1H), 8. Exantple 1261) : NEtafhirephenyl) m(t 6-(4uticwphlagipo)ssifonylJamino} phenoxy)-

% E)§/?| {él ?mggﬁk%y} é'Bmpele%rﬂl glnﬁy ﬁ]ijfyg23ﬂr¥lejHﬂl‘?{pm‘%épyr| dinyl)urea 0 0 HNC N
\' N N~NN L NPd50\31|(rr5\tmn0hmc lpropse 9%ol ution of the conpound prepared
in Exa”ﬁ![?ql\qgjfébdl% ) 1'49 é&tzr%“x%oflug 2 O%'I'{h-a?% MBI PEND 46 E&e? m)

was added i'un m xture Wwas stirred for

15 ¥ nuHa<2- 83 (s Hbba 2 %-’npéﬁat(ms é H)1d41 é%a@t}i)oﬁ 4i- # 3Fr @ Bdd), addes. bH.d 3 at ed
aqueous(ss P 6 89, 13905981 hmr@gqmparobonﬁme(m 0 3N, AT AEDE s H, RASY)

acetate. Thé brine,” dfied over

anhydr o34 §@i ﬁ}s%g fdéjt é H)aﬁtﬁ (@‘é lc%}aéé}(?t@a}( g()} 8.1l bBDai ned resi due was

purlfl ed by colum chromatography on silica gel (ethyl acetate : methanol =

: 1-*10 t : ano 1 Q e th conpound of
the or cE&#Rble ﬁ@@gt f\ﬁ E@g@ ﬂaymﬂa‘e}%ﬁﬁlﬁwmepm}n% ppmghgl:vﬁaeﬂaﬁr% rT”Ecu
0 4@ (d Bﬂlﬁlh?lf}miﬂﬁdﬁﬁomph&i}ﬂﬁhm(6«m%}fl)3rp}51d1ﬁjr1]\ﬁ°ﬁ (2 ngl?’) 23 221( 33 . I:El) 512(217
(s 3 ‘54% Réi“Zl(é‘fg‘lf W;Ha’&“%me’é‘a%‘é 35%’41 (m ’2 H, 3.45 (s, r2nH), 3.73 -
f |8-|;3 (7 -NNfIR 7(041(:437) 514261 .40%m, 12611@,,1775' 7178 Gx, 21H);|)2,075652239 (Iﬂ,QH)J'Q.‘#ﬁ@S,Qg Egg ,
10 280 283 mA 2300 T 3h i gD, o rsgP . S0 s, i, 638

(, 1H), 695 - 7.01 (m, 1 H), 7.02 - 7.10 (m, 4 H), 7.16 - 7.27 (m, 3 H), 7.44 - 7.53 (m, 1 H),
20 7.61(dd, 1 H),7.75 (dd, 1 H), 7.98 (d, 1 H), 8.12 (d, 1 H).

Example 12(3) : N-{4-[(5-{[4-((3-fluorophenyl){[(6-methyl-3-
pyridinyl)amino]carbonyl}amino)-1-piperidinyljmethyl } -2-pyridinyl)oxylphenyl } -2-(4-
morpholinyl)ethanesulfonamide
25 TLC : Rf 0.49 (dichloromethane : methanol = 9:1);
'H-NMR (CDCl;) : 81.33 - 1.49 (m, 2 H), 1.79 - 1.90 (m, 2 H), 2.07 - 2.19 (m, 2 H), 2.47 (s, 3
H), 2.49 - 2.55 (m, 4 H), 2.83 - 2.95 (m, 4 H), 3.26 (t, 2 H), 3.41 (s, 2 H), 3.68 - 3.76 (m, 4 H),
4.46 - 4.60 (m, 1 H), 5.77 (s, 1 H), 6.85 (dd, 1 H), 6.96 - 7.01 (m, 1 H), 7.03 - 7.13 (m, 4 H),
7.18 - 7.27 (m, 4 H), 7.45 - 7.55 (m, 1 H), 7.61 (dd, 1 H), 7.77 (dd, 1 H), 8.01 (d, 1 H), 8.11 (4,
30 1H).

Example 13 : N-(3-fluoropheny!l}-N-(1-{[6-(4-
{[(methylamino)carbonothioyl]Jamino } phenoxy)-3-pyridinyljmethyl}-4-piperidinyl)-N’-(6-
methyl-3-pyridinyljurea

35 To a solutton of the compound prepared in Example 11 (154 mg) in tetrahydrofuran (5
mi) was added methyl isothiocyanate (24 mg). The reaction mixture was refluxed for 6
hours, then concentrated. The obtained residue was purified by column chromatography on
silica gel (methanol : dichloromethane = 1 : 49) to give the compound of the present invention
(140 mg) having the following physical data.
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10 Exanpl e

11:1- (1-{[ 6- (4- am nophenoxy) pyri di n- 3-yl ] net hyl } pi peri di n-4-yl)-1-(3-

fl uorophenyl)-3-(6-nethyl pyridin-3-yl)urea To a solution of the conpound
prepared in Exanple 8(11) (611 ng) in ethanol (20 mM) was added 10%

pal | adly%ﬁmﬁ? Qxﬂ%éﬂﬁﬁé &Qt?laﬂa)—9f e reaction mxture was stirred 15

for 3.5 ere o drogén. The reaction m xture was passed
t hr ough HBélMRéCDCﬂI)adé 3ﬁarha’>)0 (mgAdH), ﬂ€80f-| 1.8% Gu.& My 2.0Son22htmal B, 2. 4?1@5

bt h 'y
?rre?lhgﬁg rze@d:j%ﬁ?m 4&93?) §g'gldm H%W@”‘aﬁaﬂgﬁﬁ M&%’Fq(s t?ﬁe pr esent
i nvent i ¢k 1{H26.9%49, th)AléFﬁﬁ 1heé2 fm) H\)ﬂn@ﬁ ph{8iwal Haat h T26 (m, R)733 -

(FD”EtEJIagg's? (mdQ ?f)' %95@{ hc‘H)e7 g?%ddlq B), 801 (h*i\w dﬁ%‘ b3 b3 LI ( oS
(m 2 H;ixalaplsé?’(lg nr&\b(3r§luor9,pleazﬂyDt:N 5(6- @ew-i*zpmémyl)zNéé [(%{4{({@ (45.77 (s, 1
['07 6. 61?10rph0ﬁ get%‘ﬂ]]anﬁnWOar&m%@uoyl)%.nﬁﬂo]Pﬁén&yms+py?1d§r§l)‘me?h)a§-4(-m ) é EDxarn?)I 25
12: plpendmy urea

N-(1-{[6- (4rHd freédmbdimam t@qhaﬁtﬂfmambleam wﬁ)s}damémxhsﬁgey ﬂb@%hﬁ@kﬁwl}

4- pi perj di nyl oro )-N -(6- urea To, a
Sol |owoefan@%én efﬁﬂﬁe ’é% f%aa%e B@&ﬁev@wn{p@yed ﬁﬁﬂwelmesepwvemﬁet hane
(10 m ) havehet haq*gmgixfh ﬁyﬁgﬂiaaﬂane (0.31 m) and N, N-di net hyl sul f anoyl

Fenper NS o SRS 8 e, 2 o vt aqueous

solhu'éI |r SH{NMquhDﬂn)hxﬁg B?gelrﬁoc(am b!oﬂﬁtleﬂsn-vmrt—w(e(m ADH), . 081€2.20 ¢iin| 2 8) 0386 - ]

pur 11 oA JERBTIATLEY it 637 Aty Tor ot 12 Lt sl o> 2P et nane

f—oﬁ?:owﬁﬂ)) 168 g3.Vé (mt hé)chapodna (of ltH)SS ﬁﬁésélrﬁ) gmem?}m(ml ,(P8), g6 thif? ggl'; he

ao - M (AL R Tl o8 T TBGP P IR ™ ™ o

(m 2 H, 2.47 (s, 3 H, 2.81 - 94(m8H) 3.41 (s, 2 H, 4.47 - 4.62
1 [ 1H),6.95-7.11

Em 5H)H§ Tﬁp@ lﬁs?en’é’H@{'ﬂi @5@ @ﬂi’g’mﬁlﬁ ’@){E@ "?&g}él Pm 7.77 (dd, 1 H),

8 01 (dpyridinyl)anginelrarbenyliamino) 4 pipscidipylinmethpl} 2 - 12(3) . The procedure

dar P;,r@%flﬂ?(g Jgﬁheﬁggggmrﬁ,)gtgfo aggarrﬁétgd out using a corresponding

suI ony | ace” of di met hyl sul fam) chloride to obtain the
fol |l ow n corrpound of the present i nvent iwon. pl e 12(1):

N-( 3- fIU yla n{ [ ( ngm‘i ‘)" koryl ] ami no) phenoxy) -
3- pyridi nyl -4 pip r| in ”06 thyI 3-pyridinyl)urea TLC : Kf
0.31 (netha romet An 19); "H-NWR (CDC13) : 81.32 - 1.49 (m
2 H, 1.79 - @\ 207-219(m2H) 2.46 (s, 3

F

To a solution of chlorosulfonyl isocyanate (75pL) in dichloromethane (2ml.) was added
benzyl alcohol (89uL) under atmosphere of argon on ice bath. The reaction mixture was
stirred for 1.5 hours. To a mixure were added the compound prepared in Example 11 (430

25  mg) and triethylamine (904uL), and the mixture was stirred overnight.  To reaction mixture
was added a saturated aqueous solution of ammonium chloride, and extracted with
dichloromethane. The organic layer was washed with brine, dried over anhydrous
magnesium sulfate, and concentrated. The obtained residue was purified by column
chromatography on silica gel (ethyl acetate—ethyl acetate : methanol = 5 : 1) to give the

30  compound of the present invention {446 mg) having the following physical data.

TLC : Rf 0.44 (dichloromethane : methanol = 10:1);

'H-NMR (ds-DMSO) : §1.20-1.40 (m, 2H), 1.75-1.90 (m, 2H), 2.20-2.40 (m, 2H), 2.34 (s,

3H), 2.85-2.95 (m, 2H), 3.56 (brd, 2H), 4.33 (m, 1H), 5.04 (s, 2H), 6.93 (d, 1H), 6.99-7.18 (m,

8H), 7.25-7.33 (m, 7H), 7.49 (m, 1H), 7.61-7.65 (m, 2H), 7.72 (m, 1H), 7.98 (brd, 1H), 8.37
35  (d, 1H).
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10 H, 2.75 (s, 3 H, 2.83 - 2.92 (m 2 H), 3.41 (s, 2 H, 446 - 459 (m 2
H, 5.78 (s, 1 H, 6.58 (s, 1 H, 6.8 (dd, 1 H, 6.96 - 7.01 (m 1 H,
7.03 - 7.12 (m 4 H, 7.18 - 7.26 (m 3 H, 7.45 - 7.54 (m 1 H, 7.61 (dd,
1H, 7.77 (dd, 1 H, 8.00 (d, 1 H), 8.11 (d, 1 H. Exanple 12(2)
N-{1-[(6-{4-[(am nosul fonyl)am no] phenoxy}-3-pyridinyl)nmethyl]-4- 15

pi peridinyl}-N-(3-fl uorophenyl)-N -(6-nmethyl-3-pyridinyl)urea TLC : Rf 0.41
(di chl oEsamplhdAd) : NeBt-iaridH(4:4-diogilo- Z-Hdwwmxmm)idlazw@yl)phmm]@m 2 H,

1 77 - ]}yﬁﬂ?ﬁ%g&l{@4 ﬂl%zg&nylﬁg éﬁ{lﬁgﬂopﬁ?@} 2 (6 Ql(eglﬁﬂl 3%}1’@@1@1 %9 (s 2. 23H§ m

686 (d, 1 H, 6.95 - 7.01 (m 1 H ,702 H. 7.16 - 7.27 (m

H. 7udd - &7.53 (m 1 20 761 (dg 5(dd 1H, 7.98 (d, 1
,8.12° (07 I3H) . OExa IeN12 \NN-
[4((3f|u opleny { thyl-3, yr| I no] car bonyl )

am no) - 1- pi pefi |NnyI ]*lmet yl } - pyrq di )oxy] phenyl } -2-(4-
m)rphol i nyl)etha esu'fonam de 25 TLC : Rf 0.49 (dichloronethane : nethanol =

9:1): 'H NVR (CDCL 81.33 - 1.49 (m 2 H, 1.79 - 1.90 (m 2 H), 2.07 -
219 (m 2 H, 2.4 3 H), 2.49- 2.55 (m4H),2.83-2. 95

(m4H)326(t2H)3 1(E, 2 H, 3.68 - 3.76 (m 4 H, 4.46 - 4.60 (m 1
H, $.77 (SThelprbiedufe Smilacid, thdt IfExaMmpRB] 4 wis (Ehlrlédﬁmﬂusﬁ'léZ -ghl&dethadelid (M 4

1 ooty S i g oo 17 (90

N (3-f | TRComfn40 jdiditgrbmieitané 4methafaiet iyl gm no) car bonot hi oyl ] am no)

h | 65

ot ny 1 PRGSO b g, 30 AL D m 2L 2210 (B 2120 G e

11 (1543Hy)2.7h2.98 (maPH}nofisATH), 3.87rt, pmaszsamdm)nzes hyt, 2H$,cft9ﬁ G yHpat e (24
Th . Th

0Bt 48 ned PR L3R 185 7GRl 3 S HTohE S TR FRRREIRESS

(et hanéd, 1H) 8. &ﬁ(d;rlblr);sl(h%@)rd; 1H), 49) to give the corrpound of the pr esent

invention (140 ng) having the follow ng physical data. 64 TLC : Rf 0.58

(di chl oronmet hane . nethanol = 9:1); "H NWR (CDC13) : 61.33 - 1.50 (m 2 H,
1. 80 - 1Esemples 1X1py 15@1bo - 2.20 (m 2 H), 2.47 (s, 3 H), 2.83 - 2.93 (m 2

|(‘?j1 ? I%|)4 ( dTh%pxjé'e\,eduge é‘iglll@@to tgat"&f Exﬁmﬁe 8 Wis Ebﬁrlédrbutlusmg?thé cc?rﬁpﬂ&@nd ﬂre;‘)‘&red 6 03
7. 2%5 ( min Example gi ong corrssppn@eg @mmechq)pouvd,@sld(ad&rre&pqqﬁlngﬁlckhyéﬁ aommowqyd 8 01

(d, 1 Hip pi8eeldf tﬁéjeo diind prgAaRad 18 Ex3friplé 4 to obtain the follow1 com ound of the
N-(3f|uo$or§)hen I\F (6-met hyl - 3- pé/llrpldlnyl) N-{1- {g p

mor phol PHYFILARYEHPR o no) carbonot hi oyl ) am no] phenoxy } -
-pyridinyl)nmethyl] -4- piperidinyl}urea The procedure sim I ar to that of

A R R R L TSI R

i nvEMt i @rpiperidinyljmethyl}-2-pyridinyl)oxy]-N-(2- hydroxyethyl)benzenesulfonam1de

TLC : Rf 0.42 (dichloromethane : methanol = 9:1);

'H-NMR (CDCl3) : $1.33 - 1.51 (m, 2 H), 1.79 - 1.92 (m, 2 H), 2.08 - 2.23 (m, 2 H), 2.47 (s, 3

H), 2.82 - 2.95 (m, 2 H), 3.08 - 3.18 (m, 2 H), 3.44 (s, 2 H), 3.72 (t, 2 H), 4.47 - 4.61 (m, 1 H),
25 4.89(t, 1 H),5.78 (s, 1 H), 6.94(d, 1 H), 6.99 (dt, 1 H), 7.03 - 7.10 (m, 2 H), 7.17 - 7.29 (m, 3

H), 7.45 - 7.55 (m, 1 H), 7.68 (dd, 1 H), 7.77 (dd, 1 H), 7.84 - 7.91 (m, 2 H), 8.05 (d, 1 H),

8.11 (d, 1 H).

Example 15(2) : N-[1-({6-[4-(1,1-diox1do-1,2,6-thiadiazinan-2-yl)phenoxy]-3-
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havi ng the foll ow ng physical data. TLC : Rf 0.50 (dichloronethane :

met hanol = 9:1); "HNWR (CDC13) : 51.33 - 1.50 (m 2 H, 1.78 - 1.90 (m 2

H),2.08-220(m2|—|) 236-244(m4H) 2.46 (s, 3 H, 2.54 (t, 2

H, 2.83 - 2.92 (m 2 H, 3.42 (s, 2 H, 3.51-3.60 (m 4 15 ,363-374

027 byttt ot 2 pip gy FN-62 g drop Ry D (6-frefly- 37?5’7*%1@31&"681 ' lee

(d, 1 HYLC8.RfD.40(dichidipmethananmpbdadd = 1henzyl

Lot SR ER: BRI RS AR b 255, TRRR G e 205 mogHD), 243 631,

pyri di nypy)m@q @) 3.48.68, AH).SUS F @nIE), Gai(asii)e 3. 60 (C2IHN. 4% (m, ) THH6192H4, \ H ~/ N

dlc% oro than)élﬁgrr?t_?_'g/a a degi)u{)%%?ysﬂf E%lﬂ é%@t@hnderedﬁ?mlgh@zg%fm

argon ofd,ilth, H32 @, 1Hhe reaction mi xture was stlrred for 1.5 hours. To a
m xure were added the conpound prepared in Exanple 11 (430 25 ng) and

triethylamne (904L), and the m xture was stirred overnight. To reaction
mi xt ur eExempledd(d Na( B Hearophent)a e d (64 6-methyh | 3t diaxidori, Ufntatiorinde 2- and

ari re3‘:25@?‘*&3‘5@?Bﬁl‘“"‘lf‘%ﬁ%ﬁ%@ﬁ”‘ﬁwﬁﬁmﬁ*ﬂ%”ﬁqﬁ%“%% AR bt ai med

resi due was purified by col um chronatogra y dn silica gel (ethyl

acet at eH anol = NQ nge the 30 conpound of the
present invgntilon {446 ng) havj ng "{he owl,; g pHssi cal data. TLC : Rf
0. 44 (dichl han 'HPNRR (d6-DVSO) : 51.20-1.40 (m

2H), 1.75-1.90 (
3.56 (brd, 2H),

,220240(rﬂ 2H) 2.34 (s 3H), 2.85-2.95 (m 2H),
. m 1H), 5.04 (s, 2H), 693(d 1H), 6.99-7.18 (m
8H), 7. 25 7.33 (m 7.49 (m 1H), 7.61-7.65 (m 2H), 7.72 (m 1H), 7.98
(br 8.37 3 H . 65 Exanple 14(1):

N- 6- [ 4- dj OXIdO - 0xo0-1, 4, 3, 5- oxat hi adi azepan- 5-yl ) phenoxy] - 3-
y£| d|({n LE} I§f(544 (dlchloromethane methanol = 10:1); P yl)p y] -

met hyl ) 1B-NAREC Uml 151 3541350 ¢l PR KDY 00 (M, 4D PR 2YVAS @1, 24D Slupyd Benea /ro
HC)- 2'%"?%5% '\iﬁ\)' 294? 314) 343(2?9}1’5'3%% H), 3.72 (t, 2H), 4.40 (m, 1H), 6.92 (d,
1H), 7.08-7.18 (m, 5H), 7.24 (m, 1H), 7.39-7.56 (m, 3H), 7.68 (dd, 1H), 7.76 (dd, 1H), 8.01
15 (d, 1H), 8.32 (d, 1H).

Example 15(4) : N-(3-fluorophenyl)-N-{1-[(6-{4-[6-(2-methoxyethyl)-1,1-dioxido-1,2,6-
thiadiazinan-2-yl]phenoxy }-3-pyridinyl)methyl}-4-piperidinyl }-N’-(6-methyl-3-pyridinyl)urea
TLC : Rf 0.45 (dichloromethane : methanol = 10:1);

20 'H-NMR (CD;OD) : §1.35-1.50 (m, 2H), 1.80-2.00 (m, 4H), 2.10-2.25 (m, 2H), 2.43 (s, 3H),
2.85-2.95 (m, 2H), 3.37 (s, 3H), 3.48 (s, 2H), 3.46 (1, 2H), 3.59 (t, 2H), 3.70-3.80 (m, 4H),
4.40 (m, 1H), 6.92 (d, 1H), 7.08-7.18 (m, 5SH), 7.24 (m, 1H), 7.40-7.53 (m, 3H), 7.68 (dd, 1H),
7.76 (dd, 1H), 8.01 (d, 1H), 8.32 (d, 1H).

25  Example 15(5) : 2-hydroxy-N-{1-[(6-{4-[(methylsulfonyl)amino]phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl}-N,2-diphenylacetamide
TLC : Rf 0.59 (dichloromethane : methanol = 9:1);
'H-NMR (CDCl3) : §1.23 - 1.42 (m, 2H), 1.68 - 1.80 (m, 2H), 2.03 - 2.20 (m, 2H), 2.77 - 2.88
(m, 2H), 3.01 (s, 3H), 3.38 (s, 2H), 4.50 (d, 1H), 4.57 - 4.69 (m, 1H), 4.75 (d, 1H), 6.13 - 6.18
30 (m, 1H), 6.45 (brs, 1H), 6.76 - 6.86 (m, 3H), 6.96 - 7.03 (m, 1H), 7.07 - 7.28 (m, 8H), 7.29 -
7.36 (m, 1H), 7.38 - 7.45 (m, 1H), 7.58 (dd, 1H), 7.98 (d, 1H).

Example 15(6) : 4-{(5-{{4-((3-fluorophenyl){[{6-methyl-3-pyridinyl)amino]carbonyl } amino)-
1-piperidinyl]methyl}-2-pyridinyl)oxy]-N-(2-hydroxy-2-methylpropyl)benzenesulfonamide
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5 The procedure simlar to that of Exanple 14 was carried out using

2-chl oroethanol in place of benzyl alcohol to obtain the title conpound
having the followi ng physical data. TLC : Rf 0.40 (dichloromnethane :

met hanol = 10:1); 'H- NWMR (d6-DVBO) : 81.10-1.30 (m 2H), 1.70-1.80 (m 2H),
200210(m 2H), 2.34 (s, 3H), 2702900(m 2H), 3.40 (s, 2H), 3.87 (t,

2H) , 4. 2B,c(MN1H), 4.31 , \6 0 7c@5-7.20 (m 7H), 7.28 (m
1H), 7.49 |H) 7.9( "763 )m(dd 1H), 7.96 (d,
1H). 8. 37 il (br es - 15(11) : The
procedure siml d"that of Exarrpl 8 was carrl ed out using the conpound

correspondi ng al de conmpound in place of the conpound prepared in

prepared 15 in pple 7 or a corresponding am ne conpound, and a
Exarrpl e 4 to obt ai @ foI | owi ng conpound of the present invention.

Exanmp

4- [(5 {TMC(B@QQ(MQMWW yppthanakat $iY): - 3- pyri di nyl ) ani no] car bonyl } ani no) - 2
8 pi perllHd.FIrI}dR (CDC133)/ Sl 2§ S 6H| }130 (%XSI](mI\’I-z(H ﬁigrol ?/le %S_Iz)eznozgenze%% IPonam de
00" Podih 2 bR AEN 2 Eb YTt 1, 85 (GRS, nane

m%t hanHi) 599(3 )IH) 64*991?(& 62 7. 16%1133}5 11517(2@1(n2 3FH) 74519 55%11912 (m 2

0.2 08 A éﬁsm@gfﬁz k- 33 2 8B e e s ety B 2 0% 318,

H, 5.78 (s, lH) 6.94 (d, 1 H), 699 dt 1H), 703-710(m 2 H, 7.17

- 7.29 7.4 5 , 7.77 (dd, 1 H), 7.84
- 7.91 ]%’Fﬁmé :i%m 8NCé fé‘ﬂml% Pé’ﬁnz ‘8‘/‘11 Xyco; 4001 [(&gg Exanpl e 15(2§ : N-[H)
1- ({ 6- [ Bmethylsudomp)attind]pBerfoxl P3gsiridin yawety -4 pdpeidongy ]-2 pheffacetamide

i di d N3 fd henyl ) -N t hyl - 3- pyri di nyl
Py MRS kil S 19 Bt hanol = 10 fh "H VR (ODB0D) -
523193031’P5NMR1(CD@3,) 6280 2.00n(, MHY¥ HP7 - ;41723%12 239), Qa5 -2-)§ (2. 4H),(2s77 «;BH)
4. 43 (n#)gmrp %‘wgazofﬁ; JHy? {;é)@?%3§%1 gs(sﬁ(:ﬂ? %ﬁ% %7244?%?‘)"11 97# 507 54
(m 3H)4. 79(@&(}@,&77115 98 (m7) 79, §.4t(brg,1- H), 6. 7. -0244 (i, 131H), 7.3, (@4, (HD 7981).
Exanpl
I\I—?gpflebbro henyl) N-[1-({6-[4-(6-nmethyl-1, 1-di oxi do-1, 2, 6-thi adi azi nan- 2-
yl Yghenoxy] - 3- pyri di nyI

}”Et |hy| ¥ aﬂr@%lﬁg%pldhwd 1 BNG-08orBphiy o MEth AL DBY A BH§BakRG] MridnYamino)N N 1/
1-piperidinyl]methyl }-2-pyridinyl)oxy]-N-(3- methoxypropyl)benzenesulfonam1de
\V/

U Lo T
AL

TLC : Rf 0.28 (ethyl acetate : methanol = 9:1);

20 'H-NMR (CDCls) : 81.32 - 1.51 (m, 2 H), 1.69 - 1.80 (m, 2 H), 1.80 - 1.92 (m, 2 H), 2.07 -
223 (m,2H),2.47(s,3H),2.82-2.94 (m, 2 H), 3.11 (g, 2 H), 3.30 (s, 3 H), 3.37 - 3.48 (m, 4
H),4.47 -4.62 (m, 1 H),5.11(t, 1 H),5.78 (s, 1 H), 6.93 (d, 1 H), 6.99 (dt, 1 H), 7.02- 7.10
(m, 2 H), 7.16 - 7.30 (m, 3 H), 7.44 - 7.56 (m, 1 H), 7.68 (dd, 1 H), 7.77 (dd, 1 H), 7.82 - 7.91
(m, 2 H), 8.06 (d, 1 H), 8.11 (d, 1 H).

25
Example 15(9) : N-(3-fluorophenyl)-N-{1-[(6-{4-[(2-hydroxyethyl)sulfonyl}phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl }-N’-(6-methyl-3-pyridinyljurea
TLC : Rf 0.53 (chloroform : methanol : aqueous ammonia = 90:13:2);

'H-NMR (CDCl3) : $1.33 - 1.50 (m, 2 H) 1.80 - 1.90 (m, 2 H) 2.10 - 2.21 (m, 2 H) 2.46 (s, 3

30 H)2.81-2.96(m,3H)3.32-3.38 (m, 2 H) 3.44 (s,2 H) 3.99 - 4.06 (m, 2 H) 4.54 (it, 1 H)
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10 TLC : Rf 0.44 (dichloronethane : nethanol = 10:1); 1H NWVR (CD3OD) :
51.35-1.50 (m 2H), 1.80-2.00 (m 4H), 2.10-2.25 (m 214), 2.43 (s, 3H),
2.85-2.95 (m 2H), 2.94 (s, 3H), 3.47 (s, 2H), 3.66 (t, 2H), 3.72 (t, 2H),
4.40 (m 1H), 6.92 (d, 11-1) 708718(m 5H), 7.24 (m 111), 7.39-7.56

(1r1n 1;’ m@ggwlﬁ}lﬁg%ﬁ%b (m, 418 A7 38w 1 15730 @ P H) 50" @ Pen Proad 1

N-(3-flH qu(@@wm)mﬂd[z(ﬁ)ﬂ%[& 1(}2}smettu)>1>m hyl) -1, 1-di oxi do- 1, 2, 6-
t hi adi a2| nan- 2-yl ] phenoxy} - 3-pyridi nyl ) met hyl ] - 4- pi peri di nyI} N - (6 met hyl - 3
-pyridinyl)urea TLC : Rf 0.45 (dichloromethane : nethanol = 10:1); 20

" H NMR E?gﬁigﬁ)w(lwimﬁr K5504- ((m-ﬂlﬂirl)pheihyﬁq(@nﬁﬁlyﬂ-m 4H), 2.10-2.25 (m 2H),

oo ¢+ bl estinoRabeny ) ingly L pipeHiy RO 1 20) O 6oes (d- 1hy 7 08 7. 16

(m 5H) pyﬂdlﬁ)ﬂl)c(mphkihﬁl)}cycTop@Gpa}leﬁﬂfoﬁaamndiH) 7.68 (dd, 1H), 7.76 (dd, 11-1),
. 25 Exarrpl e 15(5)|

2 hydroHyC (6 {4 onyl Xy}-3- pyridinyl)nethyl]

- 4- pi per i d| ph nyl cet'”bm d C /,qu 0.59 (dichl oronmet hane :

met hanol = 13 / 1 Q20(m 2H), 1.68 - 1.80 (m 2H),
2.88

2.03 - 2.20 (m 2 77 3.01 (s, 3H), 3.38 (s, 2H), 4.50
(d, 11-1), 457- 62 (m 1H), 475(d 1H), 6.13 - 6.18 30 (m 1H), 6.45
(brs, 1H), 6.76 - 6 (m 3H), 6.96 - 7.03 (m 1H), 7.07 - 7.28 (m 811),

7.29 - 7.36 (m 11- g38 - 7.45 (m 11-1), 7.58 (dd, 1H), 7.98 (d, 11-1).
Exanpl e

4-1 (5- {Fﬁ%g%(W%@l‘W@Wﬁhfﬁ (wetharelyi 23%pyri di nyl ) ani no] car bonyl } ani no) -
1I\fl(peL?IleMR] (OBd1Y): 3P.932- 1mz$ﬁilmj )101>4|>L]122 (m, 2 H), 1.33 - 149(m 2 H), 1.79 - NN
1§ R 2F0CERSY 2R A5, (ob 10k AP et e 10 ‘rﬁeﬁlﬁéﬁ%ﬁ» 0:1);
ZFZSIVR 4 @BCUN0 (m,IIHRS5.779s, I6HK)6,351(s30H), 61&;55@1 (H), 8.961-,7.00. (A9 1-H)L 792 -(7(112 2 H) ,
445 - GretEn 16 1yt g aB0 195 Ppm P zgl?deﬁ?ﬁwcg% RS 1%, oo
(dt, 1 H),8nMeR1H)7.10 (m 2 H, 7.17 - 7.29 (m 3 H), 7.45 - 7.55 (m 1
H, 7.68 (dd, 1 H), 7.77 (dd, | H), 7.82 - 7.90 (m 2 H), 8.06 (d, 1 H,
8.11 (d, 1 H). Exanple 15(7) : N-(3-fluorophenyl)-2-hydroxy-N-{1-[(6-{4
[ (it hy Exsmpledd(11) afil(fo] [$HEhdugropherg ) fprmethply3-) met hyl ] - 4- pi peri di nyl)

i e PSS Gafly i) ?rﬁlf*ﬁ‘f&ﬁﬂ%&ﬁb‘? R e R T

(m 2 Hmetiyluyl)benzenesulfonamide

UAQ@U i
QL

TLC : Rf 0.24 (ethyl acetate : methanol = 9:1);

20  'H-NMR (CDCl3) : 81.19 (s, 6 H), 1.32 - 1.52 (m, 2 H), 1.65 (t, 2 H), 1.79 - 1.92 (m, 2 H),
2.09-2.22 (m, 2 H), 2.46 (s, 3 H), 2.82 - 2.94 (m, 2 H), 3.10 - 3.19 (m, 2 H), 3.44 (s, 2 H),
447-4.61 (m, 1 H), 547 (t, 1 H), 5.78 (5, 1 H), 6.92 (d, 1 H), 6.99 (dt, 1 H), 7.02 - 7.09 (m, 2
H), 7.17-7.28 (m, 3 H), 7.50 (td, 1 H), 7.67 (dd, 1 H), 7.77 (dd, 1 H), 7.83 - 7.91 (m, 2 H),
8.05(d, 1 H), 8.11 (d, 1 H).

25
Examples 16(1) - 16(138) :
The procedure similar to that of Example 8 was carried out using the compound prepared
in Example 7 or a corresponding amine compound, and a corresponding aldehyde compound
in place of the compound prepared in Example 4 to obtain the following compound of the

30  present invention.
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.90 (m 2 H, 3.01 (s, 3H, 3.39 (s, 2 H, 4.41 - 453 (m 1 H, 4.57 -

.69 (m 1 H, 472 - 479 (m 1 H, 577 - 598 (m 1 H, 6.41 (brs, 1 H),
.76 - 7.44 (m 13 H, 7.59 (dd, 1 H, 7.98 (d, 1 H). 15 Exanple 15(8) :

-[(5-{[4-((3-fluorophenyl){[(6-methyl -3-pyridinyl)am no] carbonyl } am no) -

-piperidinyl] methyl } -2-pyridinyl)oxy] -N-(3

- met hoxypr opyl ) benzenesul fonamde 0 O \\ /i H3C\ NON NYl ~NO\ SAN

2’%13)“& AfpIELS(D) : RDAdopRy) NG LG &{(- WWpyﬁsﬂlfdﬁyl]pB&loxlyl-}NNR

507 ) minidiny ety ptnily N yeppeiyl 5y idihGhref, . 5 H) ERTRTRTAT I

3 30 (sTLG :1Rf,0.5) @RlorofdrM 8 nfethandl : dducous. afvinemid =6W:{32);1 H), 5.11 (t, % li%
30 (mP R by Sy Shim 1Y (8. o8 gl a2 o6 2'38?10222%@7 B2 -

Kk?é fl(aHBZ%CS iHiDG 8(4?2 91(11_‘11)2H)3332_1 3(?Br(rfL 21), 328 (Eﬁiﬁpf Bé'5115(1‘25 OH}Z 2H),

pyri di ny1g) EE{'J‘EW?]O) iwﬁ{zplelﬁ g% #I% Erbg 1?;@[5’%)) Z%b 70@/ rfyp%l@tul}”ig 7-T%'C£m

0. 53 ( chHpr7od oidmd=9.0lz.Rdhol .50 (dgirfous. (H{mdﬁ[l),a'/@Qi@Ll%’S 2)2 5HZ+II$IBR7(7@M3) ;

50 1y 2 Yl d i oh (g ok Rt boruile U s d B ﬁ&@l@g“ 406

(m1l® H) 4.54 (tt, 1 H 68 5.78 (s, 1H)693-709(m4 718-79%6
1 1 7

Eg‘ ! E)i-: %m'glg 1&6@2) - t%mé %yé@wl}tlﬂﬂﬁ E()g@ %eftfg)qe-%{rb@yﬁ{[@ [defiffi-31 P

N-{4-( qucﬂmy]()z(@np]cgmogp]ﬂgmym))-{lmlgerm)ﬁynégyl}gz pyridinyl)oxy]benzenesulfonamide

pyridi ntharRﬂm?@ﬁaﬁmh%eﬁiMODne&aﬁmpﬁg i gli nyl ] rmt hyl ) 2
pyridi nyl pheny pro anesul f gham ~N C OGSO

PV E T H R TSR o8-, R T5-hbt NeindiD.2. 272 (PR ATSGH) 60,03
- 11@2 0196 (& 3@);223-@@2(;131 288, im 3218+d}n 211),38329 (s13H$), A40-3 45 hh, 48D, Z19504$Q 1 89

07 4 3
TR mzﬁ# 461 FaiS ok . B0 - 8, 65549 80w ufd s esf?zl% A0 6768 1
1 H), 6796-727RLHT.32 (d)I=82HR2 1H), 7.472(dd, J=8.2, 2.6Hz, 1H), 7.66 (dd, J=8.2, 2.4Hz,
1H), 7.76 (dd, J=8.2, 2.6Hz, 1H), 7.82-7.89 (m, 2H), 8.04 (d, J=2.4Hz, 1H), 8.12 (d, J=2.6Hz,
1H), 8.40 (d, J=2.6Hz, 1H).

RhRrOARDN

20
Example 16(3) : N-{1-[(6-{4-[(4-hydroxy-1-piperidiny])sulfonyliphenoxy}-3-
pyridinyl)methyl]-4-piperidinyl}-N,N’-bis(6-methyl-3-pyridinyljurea
TLC : Rf 0.20 (dichloromethane : methanol = 9:1);
'H-NMR (CDCly) : § 1.27-1.44 (m, 2H), 1.57-1.74 (m, 2H), 1.80-2.01 (m, 4H), 2.10-2.22 (m,
25  2H), 2.47 (s, 3H), 2.66 (s, 3H), 2.82-2.94 (m, 4H), 3.31-3.40 (m, 2H), 3.44 (s, 2H), 3.72-3.84
(m, 1H), 4.48-4.66 (m, 1H), 5.70 (s, 1H), 6.93 (d, J=8.2Hz, 1H), 7.05 (d, J=8.4Hz, 1H), 7.21-
7.27 (m, 2H), 7.32 (d, J=8.2Hz, 1H), 7.47 (dd, J=8.2, 2.6Hz, 1H), 7.67 (dd, J=8.4, 2.4Hz, 1H),
7.72-7.79 (m, 3H), 8.06 (d, J=2.4Hz, 1H), 8.12 (d, J=2.6Hz, 1H), 8.40 (d, J=2.6Hz, 1H).

30  Example 16(4) : 4-[(5-{[4-((4-chlorophenyl){[(6-methyl-3-pyridinyl)amino]carbonyl } amino)-
1-piperidinyl|methyl} -2-pyridinyl)oxy]-N-(2-methoxyethyl)benzenesulfonamide
TLC : Rf 0.35 (chloroform : methanol = 10:1);
'H-NMR (CDCls) : § 1.35-1.40 (m, 2H), 1.75-1.90 (m, 2H), 2.10-2.20 (m, 2H), 2.47 (s, 3H),
2.80-2.90 (m, 2H), 3.14 (q, J =5.4Hz, 2H), 3.29 (s, 3H), 3.43 (t, J=5.4Hz, 2H), 3.43 (s, 2H),
35  4.54 (m, 1H), 4.81 (m, 1H), 5.74 (s, 1H), 6.92 (d, J=8.4Hz, 1H), 7.05 (d, J=8.4Hz, 1H), 7.17-
7.26 (m, 4H), 7.49 (d, J=8.4Hz, 2H), 7.66 (dd, }=8.4, 2.4Hz, 1H), 7.76 (dd, J=8.4, 2.9Hz, 1H),
7.86 (d, J=8.7Hz, 2H), 8.01 (d, J=2.4Hz, 1H), 8.32 (d, J=2.9Hz, 1H).

Example 16(5) : N-{1-[(6-{4-[(4-methyl-1-piperazinyl)sulfonyl]phenoxy}-3-
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(m 4H, 7.18 - 7.31 (m 3 H, 7.45- 7.53 (m 1 H, 7.61 (dd, 1 H), 7.77
(dd, 1 H, 801 (d, 1 H), 811 (d, 1 H) 15 Exanpl e 15(11) :
4-[(5-{[4-((3-fluorophenyl){[(6-nethyl-3 pyridinyl)am no]carbonyl}

am no) - 1- pi perldl nyl ] met hyl } - 2- pyri di nyl ) oxy] - N- ( 3- hydr oxy- 3-

e A e e L T INR

21039 (S“LCfrPtf)030-(d3(2nloroﬂnfﬂr%néﬂmﬁlahbl‘856 S(t, 2 H, 1.79 - 1.92 (m Z(H) ,
"3 A AOMRICHT) 25 5365 45 3 146190 G, 20 1 2By 2Rk ary (T 6,

(?d | 1H)z A4 99(7&1((111{) 2. 16!6!)(s, 3H7)02§3-2(?3q91 CH), 201812 (h, 1151) 3.73 @25)0;431 m)ag (76501

b5 D, S5 6y e 8l Ty 7 A S afn S bRt 2 1o

that of (EXa8nte, BHyasi7qdds =8@, AHAISHRG. aﬂadpmmawzmﬂlgg%ﬁmd?éﬂ%gﬁsgﬂ% e i7n

ol ace_ oF B BT ADRE L Gr T B BP0 B T he fol | ow g’ compound

ﬁlf gthI 30 present |nvent|on 69 Exanp l?oiG (1) : oxy) - 3-

pyl(’l di ny )'ﬂ%rlgp: % 4’\%[1{5& éfﬂ% %Iwgmﬁé%ﬁng%%}ﬁ}g@ﬁﬁtﬁﬂﬁga ¥'LC

0. SDO(CIpdemjfbmmno] mmwmyl}maqyleaw JoxgEN(®-13:2); 5 ' HNMR (CDClS) :

21 %3 ﬁ?ox‘fg@x@*?@"f%%ﬁ@%@% et oy V5 2105 58 (m oKy 3. 44 (s oK)\ 5. 75

(t, J= 6Td:|€z RO (dmhlerzon(etthanegmﬁmol’a9dl}tz 11-1), 5.78 (s, 1H), 6.92-7.01

2H) 1 , 7.50

E - ithsg:I %@nﬁixa 152&%74;%?5@9;?(9 ggg (;%?%él@ 2(;({2132&} (m,(:@gﬁ%é?’

2. 5Hz B4 8 ng - ,

&(2:55% g*& oH%OJ]IfX@@Féé? W(@@ (d. I- 84HF 1H), 7r2‘|0d7| 25 ) 730, { 8,2Hz,

oyr | di nyE) & Do i, Thin 69(@¢|§1‘§)8{2@I¥1ﬁyﬂ‘}) ﬁ@ém 8 by Wiy ) oxy]

b £ I "H NWMR
(Egéig)%’% magmdm) Emsoﬁ%nfmﬁs(odl(gm J%%”@UH%T‘IEH) smt(@ggei( érlnl%z gkrg)) ,
(s, 3H), 15 2.66 (s, 3H), 2.83-2.92 (m 2H), 3.11-3.18 (m 2H), 3.29 (s,

3H), 3 4oaphdl AHI(4- cfhlcﬁ@ KenQP(1- 41 2-nthdkyéth la}nﬁlo onylkPhendxyl0 (s,
o 3 &g 3(7‘)‘ I%Egﬂl( p n@gg IB-( i )éﬁwy) gﬂlf %% }7)0
7 530( (d>> inylimetEyif-4-17e "@H}:Pmlﬂa poid iypao)? Of@ibeeéaf(lt@& 1=612. % are,
TLC : Rf 0.49 (chloroform : methanol = 10:1);
'H-NMR (CDCl,) - § 1.35-1.40 (m, 2H), 1.75-1.90 (m, 2H), 2.10-2.20 (m, 2H), 2.80-2.90 (m,
2H), 3.14 (q, J =5.4Hz, 2H), 3.29 (s, 3H), 3.43 (1, J=5.4Hz, 2H), 3.43 (s, 2H), 4.29 (m, 1H),
4.52 (m, 1H), 4.82 (m, 1H), 5.76 (s, 1H}, 5.92 (s, 1H), 6.68 (m, [H), 6.92 (d, J=8.7Hz, 1H),
25 7.04-7.26 (m, SH), 7.38 (m, 1H), 7.47-7.54 (m, 2H), 7.67 (m, 1H) ,7.83 (d, J=8.7Hz, 2H),
8.00-8.05 (m, 2H).

Example 16(8) : 5-{[((4-chlorophenyl)}{1-[(6-{4-[(4-hydroxy-1-

piperidinyl)sulfonyl]phenoxy}-3-pyridinyl)methyl]-4-piperidinyl }amino)carbonylJamino }-2-
30  fluorobenzamide

TLC : Rf 0.45 (chloroform : methanol = 10:1);

TH-NMR (CDCl3) : 6 1.35-1.40 (m, 2H), 1.60-1.75 (m, 2H), 1.75-1.90 (m, 2H), 1.90-2.00 (m,

2H), 2.10-2.20 (m, 2H), 2.80-2.90 (m, 4H),3.10-3.20 (m, 2H), 3.77 (m, 1H), 4.52 (m, 1H),

5.73 (s, 1H), 5.92 (s, 1H), 6.68 (m, 1H), 6.93 (d, J=8.4Hz, 1H), 7.04-7.26 (m, SH), 7.38 (m,
35 1H), 7.48 (d, J=8.6Hz, 2H},7.67 (dd, J=8.4, 2.3Hz, 1H), 7.76 (d, J=8.6Hz, 2H), 8.00-8.05 (m,

2H).

Example 16(9) : N’-(5-chloro-2-pyridinyl)-N-{1-[(6-{4-[(4-hydroxy-1-
piperidinyl)sulfonyl]phenoxy}-3-pyridinyl)methyl]-4-piperidinyl } -N-(6-methyl-3-
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1H), 7.76 (dd, J=8.2, 2.6Hz, 11-1), 7.82-7.89 (m 2H), 8.04 (d, J=2.4Hz,

11-1), 8.12 (d, J=2.6Hz, 11-1), 8.40 (d, J=2.6Hz, 1H). 20 Exanple 16(3) :
N-{ 1-[(6-{4-[(4-hydroxy-I-piperidinyl)sulfonyl]phenoxy}- 3-
pyridinyl)methyl]-4-piperidinyl } -N, N -bis(6-nethyl-3-pyridinyl)urea TLC :
Rf 0.20 (dlchl oronmet hane : nethanol = 9:1); "H- NWVR (CDCl13) : 5 1.27-1.44 (m
2H) , 1. Byndinyl F%n 2H), 1.80-2.01 (m 4H), 2.10-2.22 (m 25 2H), 2.47 (s,
3H), 2. @ﬁC(%f(ﬁ#%h@}l&@n%th%ﬂe(ﬂ%ﬂﬁhﬂl ®181-3.40 (m 2H), 3.44 (s, 2H),

115 > Hanhchithy 5 05 g o 2 ﬁéfmé.ﬁ) 230298 o0 25t D R 11y
7 47 ( ddH), =64 @, 3[2) 6t43.2.94 (rb) 41 ) 387 - 4id(m 1218), 34445, 28D, 3.71-3184 m71H7524 4879 (m
30 é(ang%gQ%éé %388 191 03%a sl haz, 155, PAE oA O, 2B P56 & J—S% Sy, 1 D)

4-[ (5-{[44(dd -JeBJ102 GHRLTH), MHF0(@ 0ty D:63izpYH), 0 6T ATRSTR OsHA A iy 3,284 NO) -

1- pi per I e nam de
TLE Pe T U AR o AR B @i;ﬁ%sﬁ%ﬁvé%%é&%%ﬁz 3R 5401200
(m 2H) (d,7=2%H%, Bd).(m 2H), 2.10-2.20 (m 2H), 2.47 (s, 3H), 2.80-2.90 (m
2H), 3.14 (q, J =5.4Hz, 2H), 3.29 (s, 3H), 3.43 (t, J=5.4Hz, 2H), 3.43 (s,
2H), 35 4.54 (m 11-1), 4.81 (m 1H), 5.74 (s, 1H), 6.92 (d, J=8.4Hz,
11-19, Exﬁlﬁpl(ed6(11l?82‘mero S {4 T(2- rﬂﬁhtﬁmﬂﬁﬂhmnﬁ]mmﬁl}pﬂa&xﬂ)ﬁ 2H)

1=, 7ve P iing iy s o Pty bl porlino by’ o 5; ;

N-{ 1-[ T6CRI40 (rictiigromletipnpemettiangl 5 81):f onyl ] phenoxy} -3- 70

T T

(m 2H) 2.88: B@ﬁﬂmgldi)( Ml236H8 (n2.2H), 222 (s, Bih), 2H)-3.48.(88 418, 4 484,61 (81, 4BD24.88 (m
7 6

o 5o g Breonn i 75?’%%9;’3 SHOFIND & 73 1, 1D, 69 g, S-S g’f ™85, e
1H), 7.58L7= 2174 (FHZ D), 7262 26dm, 258, B3 (d, 1+§.4Hz, 1), 738, (ddl Jg64, 2

Z; flig ngHJJr&ﬁg g4, 61-12")1}1)77 €@5d7d ?%&@4}35')1}1) g%? %sd(l ?zvf) #08.8.47 H)
4-{[5- ( {m. 24}, B5:8(H b‘r%?’-vr}ﬁrh di nyl )am no] car bonyI }(6-met hyl -3- 10

pyri di nyI ) am noj - 1- pi peri d| nyI }met hyl) - 2- pyrl di nyl ] oxy} - N-(2

T AT TS K Do L5
:2))H)41 :2)) g;ﬂlﬁyl)ﬁ%yl] éﬁplgérdlf&gg@ d-fethdtB-p gﬁd%‘@d)%éﬁ{(?g{]édi‘goz amﬁo)}a&)nﬁ@rgd%g) s
1H), 6. gﬁf‘b%@éﬁf’m E}aneﬂ*féw;%l% 7.30 (d, J’ 8.2Hz, 1H), 7.44
(dd, J 8H2§IMR @HXC1,)LH) 1.30- l@f! (J@H) JE61-3 722(1114!221) 1179-2.07 (25 40\, 1912&2‘&1, 2. 4Hz,
. (dzﬁﬁ,zgséézﬁﬂkﬂﬁgz of %@ g‘cﬁf(fl} & 20 3 %8 A, 373 Poa a1y, 4 28

5- (%% (442l (ar, dphenY3 Js( 1H], [5@3((4 {HLY, B-64ef. T &yt T Hiy b P8 r(d niei8sAHA, dfy) 7.0heddoxy)

J=11.4, 9.2Hz, 1H), 7.21-7.26 (m, 2H), 7.31 (d, J=8.2Hz, 1H), 7.39 (dd, J=6.4, 2.9Hz, 1H),
7.44 (dd, 1=8.2, 2.7THz, 1H), 7.67 (dd, J=8.4, 2.4z, 1H), 7.73-7.78 (m, 2H), 8.00-8.07 (m,
2H), 8.37 (d, J=2.4Hz, 1H).

30  Example 16(12) : N-(4-chlorophenyl)-N’-(5-chloro-2-pyridinyl)-N-{ 1-[(6-{4-[(4-hydroxy-1-
piperidinyl)sulfonyljphenoxy}-3-pyridinyl)methyl]-4-piperidinyl }urea
TLC : Rf 0.55 (chloroform : methanol = 10:1);
'H-NMR (CDCl3) : & 1.35-1.40 (m, 2H), 1.60-1.75 (m, 2H), 1.75-1.90 (m, 2H), 1.90-2.00 (m,
2H), 2.10-2.20 (m, 2H), 2.80-2.90 (m, 4H), 3.30-3.40 (m, 2H), 3.44 (s, 2H), 3.80 (m, 1H), 4.53
35 (m, 1H), 6.60 (s, 1H), 6.92 (d, J=8.2Hz, 1H),7.16 (d, J=8.6Hz, 2H), 7.24 (d, J=8.9Hz, 2H),
7.47 (d, J=8.6Hz, 2H), 7.59 (dd, J=9.0, 2.6Hz, 1H}, 7.67 (dd, }=8.2, 2.2Hz, 1H), 7.76 (d,
J=8.9Hz, 2H), 8.03 (d, J=2.6Hz, 1H), 8.06 (d, J=2.2Hz, 1H), 8.08 (d, J=9.0Hz, 1H).

Example 16(13) : 4-[(5-{[4-((4-chlorophenyl){[(5-chloro-2-pyridinyl)amino|carbonyl} amino)-

T2



20 3-pyridinyl]nmethyl}-4-piperidinyl)am no]carbonyl }am no)-2-fl uorobenzam de
TLC : Rf 0.49 (chloroform: nethanol = 10:1); 1H NWR (CDC13) : 6 1.35-1.40
(m 2H), 1.75-1.90 (m 2H), 2.10-2.20 (m 2H), 2.80290(m 2H) 3.14 (q,
J =b. 4Hz 2H) 3.29 (s, 3H), 3.43 (t, J=5.4Hz, 2H), 3.43 (s, 4.29 (m
11 1) 6. 68 (m

] 1 )
6. é’?‘ltec‘j‘d “J’_@WEREQ} Zi11}34)“‘1 fg’l@o’f;%hl @ ’E%théﬁet@m’emfﬂg%ﬂéoﬁﬁmiﬁ 7.47-7.54
(m ' 2H) TLT. 6% 050 (chidroform8 Jelthnol =807z, 2H), 8.00-8.05 (m 214). Exanple

L P G R i L O s it

30 fl uopHheNAGE, des5BHZ, 2HRB.29. (433K ) Bl46r(qles 8Hz, 20E), Baw3qk, 2H)19.53 Xin, THH,NVR

3 9

1 )fwom g?@aaﬁ%%%(ﬁ% EACh ﬁ@‘z%ﬁi%éﬁ&éﬁ! SHoT3H (m on.
i,lq) ( mT*Q.OH% 21D, 3237 (dpJ=8 DHL) i?.H)E?%(dasl =9101 2 5z, FHY.Z. &G(dd;LI%SGG?.ﬁ)ﬂ%z (135)48 "
J=8. 6HZ§S§I:161 ﬂﬂéliﬁca@%%&‘ H zzséﬁ%)ﬁ%?(é - 33‘%‘(111{}?8%’ = ?}% 18000-'8. 05
(m 2H). Exanple 16(9) :
N - (5- ; v=l oo
bi per AERGE suﬁ%yﬂ %ﬁ%&%&e’tﬁ% UG bR SRty

- N-1®- npyhgihyBaming|qeshongl} agnoislepiperididyjméthy1)- %pymdinylbﬂmﬂhﬂmtmlaléonmdez hanol
(‘mg 4ty TU I St torny el fhebi gty > o (1, 20 00 39,200,
6 93 (dJIH NMR @HCLH)3. 871265}1584 7((Im2HélJ—I) 8549481;1 BH4,. 2508- @dﬁ (1.‘n|—|)ZH)é2“:‘>15(S(%H)41|(—|2]I
deg 1 3G S?f?)ﬁggéﬁﬁn 3£63yB gt 2. 13 Hgﬁ) S gt 545 &
7 73- 72 44R (o128, 40HT, &), 488 (16)=0HRA )1 2((8J6§5Hz; 157,64, 1H) 8 09
(e H%S?O&E?Hzll(lﬁlh 7&6%& J—Q@HZJT'I% ﬁ;g%a(dlk% OIst(ri’n 2@38’%'@ s, 160 1%% (ddd, 1=8.5,

oyri di nfi% b1} 107 G r%lﬂrﬁﬁz)(l e 2o i zy:épblanyl }
ani no) b@ﬂ;fmﬂg J32—§Hz ﬁt) @14%0@@1&@119@418@%—25@ eHZ)oI = 9:1); "HNWR
(CDC13) 80-1.89"(m . 2.170-2.21 (m 2H), 2.66
(s, 3H, 2.83-2. 93 (m 211) 3.12-3.18 (m 2H) 3.29 (s, 3H), 3.41-3.46 (m
4H) 4 ‘E&arﬁ @116( @2(4l§d1(0txy llmger%'ﬁyl)shlfoﬁ n@ﬁy}(g{j 3 111}1) 5.89

0@_& qujldlnyl)%t -yl]?g})lpﬁlil et}e)é 2-p g&z prl&%l% e )% Xr&gnyljurga 4
2 9Hz, TLd):Rf70. %(c(hﬂiﬂofoﬂmS Iﬂ&thzﬁmﬁl‘ﬁque&ﬂsﬂzﬁmoﬁa@@d ﬁslz :J=8.4, 2.4Hz,

168%7 SR @Bt P38%5 (of Ty A 52038, 4y, fo@z‘ﬁ'&z(m W, 23-10(5E§ﬁ5m| bl e

2- f ! gor (2'45 (6; 91{)12{86@ J4(n), (44D hy 3 ;dx@/l (m, R 3. 46l (5 H),UTF-31821 (hp NEOK4Q (8-
ridin N -

PL ot T gﬁ ot |1%91§9ﬂd‘9 oy 0207y Uk 785 (1B okl 11D, 7.17 (, J=8.5Hz, 1),
25

no car bon
7 24 (d, J 9 OHz, 2H), 7.34 (s, 1H), 7.64 (ddd J=8.5, 2.5, 0.5Hz, 1H), 7.71 (dd, }J=8.5, 2.5Hz,
1H), 7.76 (d, J=9.0Hz, 2H), 7.83 (dd, J=8.5, 2.5Hz, 1H), 8.09 (dd, J=2.5, 0.5Hz, 1H), 8.15 (dd,

J=2.5, 0.5Hz, 1H), 8.41 (d, I=2.5Hz, 1H).

Example 16(16) : N’-(5-chloro-2-pyridinyl)-N-cyclopropyl-N-{ 1-[(6-{4-[(4-hydroxy-1-

30  piperidinyl)sulfonyl]phenoxy}-3-pyridinyl)methyl}-4-piperidinyl }urea
TLC : Rf 0.18 (ethyl acetate : methanol = 9:1);
'H-NMR (CDCl3) : 5 0.89-1.11 (m, 4H), 1.33-1.41 (m, 1H), 1.60-1.81 (m, 4H), 1.89-2.02 (m,
2H), 2.02-2.18 (m, 4H), 2.46-2.57 (m, 1H), 2.82-2.99 (m, 4H), 3.31-3.42 (m, 2H), 3.50 (s,
2H), 3.72-3.87 (m, 1H), 3.94-4.09 (m, 1H), 6.97 (dd, J=8.3, 0.7Hz, 1H), 7.26 (d, J=9.0Hz,

35  2H), 7.60 (dd, J=9.2, 2.6Hz, 1H), 7.72-7.82 (m, 3H), 8.06-8.11 (m, 2H}), 8.13 (d, J=2.2Hz, 1H),
8.15 (dd, J=2.6, 0.7Hz, 1H).

Example 16(17) : 4-{[5-({4-[ {{(5-chloro-2-pyridinyl)amino]carbonyl} (cyclopropyl)amino}-1-
piperidinyl } methyl)-2-pyridinyl]oxy}-N-(2-methoxyethyl)benzenesulfonamide

73



TLC : Rf 0.37 (dichloronethane : nethanol = 9:1); 'H NVR (CDC13) : 6
1.30-1.47 (m 2H), 1.61-1.72 (m 2H), 1.79-2.01 (m 4H), 2.10-2.22 (m 2H)),
2.66 (s, 3H), 2.83-2.94 (m 4H), 3.31-3.41 (m 2H), 3.44 (s, 2H), 3.72-3.84
(m 1H), 4.48- 25 4.62 (m 1H), 5.75 (s, 1H), 5.88 (s, 1H), 6.64-6.73 (m
1H), 6.93 (d 8. 4Hz 7.07 (dd, J=11.4, 9.2Hz, 1H), 7.21-7.26 (m 2H),
7.31 (dTle_elifzﬁLW(mlaw%gm!@nOg &1, 2.9z, IH), 7.44 (dd, J=8.2, 2.7Hz,

111), 71 7
’ 3)7 o ﬁﬁ%ﬁaﬁ)%ogséﬁ (niLHH) 1653 sﬁ(ﬁﬁzml?ﬁkw&n{)%ﬁ Dg7.6m%7 (n12H)

N- (4- chllblr)o%a&%ﬁﬁﬁ)(nm 5b-thp 8%11122159”?"1 # %y%ﬂ, R 13-4 Gy 2H), BAMG D5 -
'FI)':_ ger i digrpgl ()n qmgl;]@@ytt} PREOWX M H), 6.87 l(cpgr:s dﬂagfm)"mtma] J=80R 1} gZ?I)' F’B@Ydsd }our ea
LS I Bk s TB % Wl B R 1d: o

(m 2I-|)éd(;2]8@62091;[z,(m{) 4H), 3.30-3.40 (m 2H), 3.44 (s, 2H), 3.80 (m 11-1),
4.53 35 (m 1H), 6.60 (s, 1H), 6.92 (d, J=8.2Hz, 1H),7.16 (d, J=8.6Hz, 2H),
7.24 (d, J=8.9Hz, 2H), 7.47 (d, J=8.6Hz, 2H), 7.59 (dd, J=9.0, 2.6Hz, 11-1),

7.67 (d@Exadiphe B 1@ -AHEyclobirbpyl A - {AB[ (6 A- [(4J-h'§3dr8kill pzwndu%zmaiféﬂyl]pheao@}m 1H),
8.06 (d, J= Exanpl e 16(13

4-1 (5- {[pXrlfh(nXﬁEWﬂHhol_%n@ﬁV%“{"{}d%iémeg}ycg 29)'5@1?)’(]1)“5‘?}’1 ) ani noJ car bonyl }ani no) - 72
1- pi.per IiGhyRT &0 dithipromethane : methanol = 9:1);

(ihrz:;?gwmw;w()%tw%m k%ﬁq(%é#f)"i"éﬁ”ﬁ?s@{%%a oSy
I G R
737y @ afh A6 g (¢ 18- 5Hg, THR 094 JBT

T e
H)ls 2?%‘(2 5‘4—5%3?&(‘1 ‘71%)%78]%% (d, J= 9(C]-Iz 1H) . ’Ex:)ni)l e 16((145 LT
I\I—§i2dimr3]thoxyethyl)r4 [ (5-{[4-((5-nethyl-2- pyr|d| nyl ) {[(6-nethyl - 3-);)(() I benzen
DL Fon AR RUES) QPRG*J“EW’%P I E R RTE ettt O]

90: 13: 2)p1perlﬂlwmeemmbiwyrldma }PXBBNSL@SE@'[PWFWM)bef.LZ@BBSUifogﬂIn(dﬁ 2H), 2.08-2.19

(m 2H) . 11& 4@@336&&1&0@&%&%&%1 =4.185- 2. 93 (m 2H) 3.11- 3 18 (m 2H)
3.29 (s, J=12.

1H) 204. gB- ﬁ’m (2CloHd Ofﬁnl 086(1192&()@11 79-(18§?5(Hz%r5 972, 1%411( &H)1%4Q:28585(Hz "1H),
3 é65( d 4}@‘@8512@9 (2H).73. 2&38@ (gﬂz ) 380 (SZB'M% 37393§46§m iH), 3 % @42141}19'@8
2. 5Hz. f‘l—F)z C%qé’g%éz %tHLf éﬂ% 1}52&0‘?6 (‘é%og 4@% l?iz" ‘i‘;\t&‘ Jiﬁ-fjﬁz %57(%6 d.3=2. 5H,
11-1), §=#3Hzd2H) #2335(btz1H)15=D76 &X Feplde2 161z 1 D), 7.9%(H, J=8.8Hz, 2H), 7.96 (dd,
éyL |( gl {nf;l’%%eg %‘91 ﬁﬁérlﬁ 1 d'2 X@:@ﬁr@ﬁ# Rge iil ﬁy|2§) N - (6-met hyI - 3- pyr
idipgl)urea TLC: Rf 0.53 (chloroform: net hanol . aqueous ammonia =
(m 2 Example {05 i 5 Ry 07 o Sy bR tptoRub Bhengys 1 oy
3. 46 ( s,pyiHinyl]meitBd B48Rpdrmtinyl {5-hethyl-24pyridinyl)carbamoylJamino } benzamide
TLC : Rf 0.50 (chloroform : methanol : aqueous ammonia = 90:13:2);
'H-NMR (CDCl;) : 6 1.61-1.77 (m, 2H), 1.85-1.95 (m, 2H), 2.08-2.19 (m, 2H), 2.42 (s, 3H),
30 2.84-2.93 (m, 2H), 3.11-3.18 (m, 2H), 3.29 (s, 3H), 3.40-3.47 (m, 4H), 4.40 (tt, }=12.0, 4.0Hz,
1H), 4.83 (t, }=6.0Hz, 1H), 5.77 (brs, 1H), 6.69 (brd, J=12.0Hz, 1H), 6.93 (d, J=8.5Hz, 1H),
7.06 (dd, J=11.5, 9.0Hz, 1H), 7.14 (d, J=8.0Hz, 1H), 7.23 (d, J=9.0Hz, 2H), 7.22 (s, 1H), 7.44
(dd, J=6.5, 3.0Hz, 1H), 7.64 (ddd, J=8.0, 2.5, 0.5Hz, 1H), 7.70 (dd, J=8.5, 2.5Hz, 1H), 7.86 (d,
J=9.0Hz, 2H), 8.03-8.11 (m, 2H), 8.43 (d, J=2.5Hz, 1H).

35
Example 16(21) : 2-fluoro-5-{[{1-[(6-{4-[(4-hydroxy-1-piperidinyl)sulfonyl |phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl } (5-methyl-2-pyridinyl)carbamoyl}lamino } benzamide
TLC : Rf 0.46 (chloroform : methanol : aqueous ammonia = 90:13:2);
'H-NMR (CDCls) : & 1.57-1.78 (m, SH), 1.85-2.00 (m, 4H), 2.08-2.20 (m, 2H), 2.42 (s, 3H),

T4



J=12.0, 4.0Hz, 1H), 6.94 (dd, J=8.5, 0.5Hz, 1H), 7.05 (d, J=8.5Hz, 1H), 7.17
(d, J=8.5Hz, 1H), 25 7.24 (d, J=9.0OHz, 2H), 7.34 (s, 11-1), 7.64 (ddd,
J=8.5, 2.5, 0.5Hz, 1H), 7.71 (dd, J=8.5, 2.5Hz, 1H), 7.76 (d, J=9.0Hz, 2H),
7.83 (dd, J=8.5, 2.5Hz, 111), 8.09 (dd, J=2.5, 0.5Hz, 11-1), 8.15 (dd,

J=2

N (o AR I oA 4‘1@&9@31;%%3@??%?@4%3%% 55104008,

pi peri dildyI5)&ubfso hH),|6poteibok Vi1 30Hyr 1), A6 X dek=8\8Hz 4Hpi 1@s {ddi Fryl1}0dRlZTLC :

aty . 1 AP TR G 1B 908 o 3B g4 (i BUES S0P b 1 g Radi R & BT
4H) , 2 26,2587, (), 7;17@(4@,,J=2.582.5Hz9m1,ﬁ]764ﬂbl=9mmzﬁ),4&oz-mloz(h®, 2H3, &4 (s,

2 3.94-4. 09 1H), 6.97 (dd, J=8.3, 0.7Hz, 1H), 7.26
(5? 52 (dzolgﬁé%(lm 7,60 (dd, J= 9(r2n 2H%st 11-&), 7.72.7 82 (m 3H)H?

8.06-8.11 (m 2H) 8.13 (d, J=2.2Hz, 1H), 815(dd J=2.6, 0.7Hz, 1H).

oo ﬁxﬂi 602)1 3 54@9;5@#5%{ -faﬁdgzxefboaiﬁ TSR 1

pi peri dp )p;lper nyl Hgam Jagnino]- 2-fluorobenzamide
- N Q e ¢.3.TLC : Rf 0.37 (ethyl acetate :
net gan Lb g%ﬁ}ﬂb’dléﬁ?&éﬁl % @%E}é& )1 12 (m ( 69y1 84

1.9d 2. @I\{MR(EP)%)Z SRD1 8% (madH). 11133%1 89 (19531), Q@%MIQHﬂHB%Oﬂ-%g&(m(Ir;?

2H), 3. 3@&2544 §'5h(m3114)123804560(§(ﬂ1 %3 38. 1453 éirﬁ 2}?)'@»49? %’H §7@% @@m 4.83
60 (dd,

et o, ) S a Goctiiis 6.8 e (i, 437408 2@@%&10 o

8. 05- 8. {44, (=1 43I9l)0H2811L1§ 7. 16@, JIERHS, 2}9 THE (s J}H)) 7E®<edaoljes 861 98 1H),

Lol i L R e g A Tt

0. 2p5(d|chl oronet hane : nmethanol = 9:1); "HNWR (CDC13) : 6 0.89-1.07 (m

0 b a1t - 7 igpro ?(éz{[g?@é'@rﬁlF&%yet@?w%o]laé?%ww@ﬁﬂ%&%g (s)

2H, 3. ﬁﬁﬂcﬁnﬁﬁnémﬂ%Jé-blpeﬁdlﬁﬁl-)éhrﬂzﬁ‘ndy’l]anﬁhi)} %—glu(afob(‘:ﬁﬁ)nﬂlég ate, 1h) : 7 ga) (d.

= S

7.96 (dZEL‘]j @0407@‘%&‘??5?“ smq@h%‘ﬁli) 45325 O, 1M, 832 (d Jub. THy

1H) . ExHNMRIEDIY)) ;5 0188-1.08 (m, 4H), 1.68-1.82 (m, 2H), 1.97-2.16 (m, 4H), 2.43-2.54 (m,

5. | t |

pi LZ((afl fj:ﬂr% We?ﬁyl( (ﬁif’%ylﬁy%lz(ﬁ:’?ﬁy thr%é( ?g@ %130%(’)6@[1’%%)) %4% HQU? ?onam de

TLC : RH10.(831KYi14cH GriotrdHrand), 5. fed Bakol @6_15}6 820m, FHNIGF@Q(@DE@HZ 5

g: 3(7)'%' )(7”10 @H)J 1% 4791%[ Bgﬂ nr‘ﬂ%zs J s%@%&lﬁégg 1@'5‘)7 7@(@2126 5%2 . 49

(s, 2H 1H379%ﬁ(d4,Jf283(|2;3H12H)1H),47 b(d; §=8.8Hg, 8.0648.19 (mézﬂa)s (d, J=8.4Hz,
11-1), 7.09 (d J 8 4Hz 11 1) 7 25 (d J 8 8Hz 7.33 (s, 1H), 7.76
(dd, J=8.4 ( J=8, 4 2.4Hz, 1H),

8. 195 ( dExngleziﬁQ43 1fln)( {5ﬁ43{2ye1@butﬁ[é6 zmﬂlyi irn)yrldza'l)carbamoyl]ammo}

piperidinyl)methyl]-2-pyridinyl }oxy)-N-(2-methoxyethyl)benzenesulfonamide
TLC : Rf 0.47 (dichloromethane : methanol = 9:1);
'H-NMR (CDCls) : 8 1.60-1.89 (m, 4H), 2.00-2.14 (m, 2H), 2.15-2.47 (m, 6H), 2.49 (s, 3H),
2.88-2.99 (m, 2H), 3.10-3.21 (m, 2H), 3.30 (s, 3H), 3.40-3.46 (m, 2H), 3.48 (s, 2H), 3.48-3.61

30  (m, 1H), 4.05-4.20 (m, 1H), 4.82 (t, J=6.2Hz, 1H), 6.21 (s, 1H), 6.96 (d, J=8.4Hz, 1H), 7.08
(d, }=8.6Hz, 1H), 7.19-7.30 (m, 2H), 7.78 (dd, J=8.4, 2.0Hz, 1H), 7.83-7.93 (m, 3H), 8.09 (d,
J=2.0Hz, 1H), 8.25 (d, J=2.6Hz, 1H).

Example 16(25) : 1-cyclobutyl-1-{1-[(6-{4-[(4-hydroxy-1-piperidinyl)sulfonyl]phenoxy}-3-
35  pyridinyl)methyl]-4-piperidinyl}-3-(6-methyl-3-pyridinyljurea

TLC : Rf 0.34 (dichloromethane : methanol = 9:1);

'H-NMR (CDCl;) : 3 1.57-1.87 (m, 7H), 1.88-2.01 (m, 2H), 2.02-2.16 (in, 2H), 2.16-2.44 (m,

6H), 2.49 (s, 3H), 2.83-2.99 (m, 4H), 3.30-3.41 (m, 2H), 3.49 (s, 2H), 3.49-3.60 (m, 1H), 3.74-

3.85 (m, 1H), 4.06-4.22 (m, 1H), 6.22 (s, 1H), 6.97 (d, J=8.4Hz, 1H), 7.08 (d, J=8.6Hz, 1H),
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Exampl e 16(20) :
2-fluoro-5-{[(1-{[6-(4-{[(2-nmet hoxyet hyl)am no] sul f onyl ) phenoxy) - 3-
pyri di nyl ] met hyl
}-4-piperidinyl)(5-nethyl-2-pyridinyl)carbanoyl ] an no} benzam de TLC :

611938 (s, sd % iy 150 o g 3 kel 1 & b HE TR S

28429§4dnj_2bII-IZBH)'L13l8(m 2H), 3.29 (s, 3H), 3.40-3.47 (m 4H), 4.40
(tt, J=12.0, 4.0Hz, 4.83 (t J 6. OHz, 1H), 5.77 (brs, 1H), 6.69 (brd,

J=12. OHz, 1H), 693(d J=8. 5Hz, 7.06 (dd, J=11.5, 9.0Hz, 11-1), 7.14
(d, J 8E£aﬂz le 16{26) 74285- (d {2Jbtﬁyrg'1§rl[(6’—hﬂethy7-3 r{dsnyl)bhbbam?} émn{oqdl, J=6.5,

3. OHz, 8.5 2.5Hz, 1H),
7.8 (dplp radigylgﬁlﬁt%yg PYT{&‘B @81%@1% ?nweﬂqu‘ye lboeneale%lg%ag}l&e 11-1). 35 K
2 T hor gy L By DRt S0 BT 10 5
uor
di R : 1.83 (m 3
Bt acd e I, AR ey
nme ano a ,
1.85-2. %&%‘ﬂ?”i%‘ﬁ%@m@% 482 ?tmT ]Eg%?‘% %Z@% (1% 98 ¢y 158 39521%)4;?’ Y
3. 30 3. @R J£8H2HH), 324@61((15(1% 2][-[)),"7] 34; gdﬁ O?Z&sl%bm{z %37&4539%:(_?53@:%&0@ z71 8?2’
Oy SRR 3*9%@1@)969 T L SO S R S oL B
J:6 5, 3.0Hz, 7.64 (ddd, J=8.0, 2.5, 0.5Hz, 111), 7.70 (dd,
g %ﬂ?e 1%@7;@? éZ Mygzl) QU%SEW(Q y{é'ﬂ;t h@h%%ﬁ piert di}lylfs'difbnﬁ]lfréng’m(}
1-[ (6- {&-p[v(ldmwnhﬁdwﬂ-‘l pipepéiny g hd-jstiyl-Srpiridptyéuceay } - 3- _
R %5‘1 LGRS (B Ynctha i TR ) 20T "L R (ODC13) - 6 0. 87-1. 08
AH) NMB@D@Q(W%, 1H), 4¢651. 8)2_(r(ln6H)2llr983 90 AHE 1 @204, 21), 44 'z 54
13 %28 3% %)%50@425}{) 323 2§g‘& ﬁml 323L(934g§1%921(;§ HEE) %3723%,§
8. 2Hz{m, 1), 31 §097@m H)3428-487 (@0.d 62%5 1), 26697 Jﬂ ir@?(d7 48 (s,
. 7. J5R 4194, 1H§’f’2§(d %—Qgﬁ% ﬂ}'{? 77177 §14an }fﬂ) 085 (34D1-8%, éQH(zdiiH) 80, 4.6,

(

(

1

J

1H)

2.9Hz, é

16 (2203) ???Ié?dlfﬁp ébﬂ (JTZ@{{G ’(Ii)-{ [ ( 2 rret hoxyet hyl ) ami no] sul f onyl } phenoxy) - 3-
pyridinyl]methyl } -4-pi perl di nyl ) car bam)yl ]Jamno } -2-fl uorobenzam de TLC
(

2.
(

6
7.
(

: me 43) ﬁgﬁgsﬁ?(@i ?%J] Sr '515@{7?@6“%6{ eihroxye%ﬁ%nw %ﬁ%’ﬁi’l}?@%o%ﬁf 3108

85- 3. 1jréthyl} 34-3iPerddid dfbafndyl béhzaide 47 2 3.49
PR o “@% B R e (1 T

2
b5 ?E&é sﬁrsfoﬂ—@ ’6"338“{‘32’“‘% b1y 1), 7.10 (dd, J=11.4, 9.0Hz, 11-1),
255 (d‘HMR&GD;ow) 8 0B, 1. 3Hi-|)6H)71 30-1(9ddm, JEH, £10-3.20Hzm, 2H12.9)-3.00. 76

e ol ot DT, 155 )3 96 s, Sef): £33 A0, 02838 10 3-8 B ) 3,537
4- ({5- [ 21, Hoyicing HED)y 7.DS-G- ISttty 2H),37. P (d, d=RyHy cHTY) Ar85y1.9 him M4El), 814 (d,
J=2.1Hz, 1H).

30  Example 16(29) : 2,4-difluoro-5-{[ {1-[(6- {4-[(4-hydroxy-1-piperidinyl)sulfonyl]Jphenoxy}-3-
pyridinyl)methylj-4-piperidinyl} (3-methylbutyl)carbamoyl]amino} benzamide
TLC : Rf 0.27 (chloroform : methanol = 10:1);
'H-NMR (CD;0D) : 8 0.95 (d, J=6.6Hz, 6H), 1.50-1.90 (m, 11H), 2.10-2.20 (m, 2H), 2.70-
2.85 (m, 2H), 2.90-3.00 (m, 2H), 3.20-3.40 (m, 4H), 3.56 (s, 2H), 3.64 (m, 1H), 4.01 (m, 1H),
35  7.07-7.15 (m, 2H), 7.30 (d, I=8.9Hz, 2H), 7.80 (d, J=8.9Hz, 2H), 7.85-7.91 (m, 2H), 8.12 (d,
J=2.1Hz, 1H).

Example 16(30) : 5-{[(cyclobutylmethyl)(1-{[6-(4-{[(2-
methoxyethyl)amino]sulfonyl } phenoxy)-3-pyridinylJmethyl } -4-

T6



pi peridinyl)nmethyl] -2-pyridinyl } oxy)-N(2-nmethoxyethyl)benzenesul fonam de
TLC : Rf 0.47 (dichloronethane : nethanol = 9:1); '"HNWR (CDC13) : 6
1.60-1.89 (m 4H), 2.00-2.14 (m 214), 2.15-2.47 (m 6H), 2.49 (s, 3H),
2.88-2.99 (m 2H), 3.10-3.21 (m 2H) 330(s 314), 3.40-3.46 (m 2H), 3.48
(s, 2H), 3.48-3.61 30 (m 1H), 4.20 (m 11-1), 4.82 (t, J=6.2Hz, 1H),
6. 21 (spipendinyl)erbaney)anyae}- aﬂtdlﬂqwberrzamsie(d J=8.6Hz, 1H), 7.19-7.30 (m

21 T TRl I Bolyldoll 107)95. 7, 93 (m 318,09’ (d " 2=2. G
T oo o NMR DO S 0T 80T P00 6 e A 1654 BRI ARy PE. 35
E)Bé:' 'Cﬂ: 2?'0)5 tEQYBHZ@HP) BQrOmeéﬂl,}2I'§ QQﬁ'(‘Pt3W|3§9 JiﬁGHﬁ'l 835 i—@H) Rf 0 34
e o 305,700 48 B b5 e g5 By S By 7(7n‘%0 g 536k i<l By

2.83-2.98)(m 4H), 3.30-3.41 (m 2H), 3.49 (s, 2H), 3.49-3.60 (m 1H), 3. 74-

3.85 (m 1H), 4.06-4.22 (m 1H), 6.22 (s, 11-1), 6.97 (d, J=8.4Hz, 11-1),

7.08 (d, J=8.6Hz, 11-1), 75 7.26 (d, J=9.0Hz, 2H), 7.72-7.82 (m 3H), 7.90

(dd. &famgré 13t8) : SHl{cyBlopropk et 1 BiE-(4F21) . 8.24 (d, J=2.2Hz, 1H).

anmpl e

4 ({5 M [ Y%thfl)fwufomf%ﬂmWw)? By ipefEirbanoyl ] aminoy - 1- 5

pi pED i f]jéh)iﬂi@l)bﬁtbzlm&yl]wmmd} gwc}lﬁuyrbbeﬁz@andmt hoxyet hyl ) benzenesul f onam de

TLC : Pg ﬁ'zf ‘%E[P‘go net ha lrrﬁ_&t]?nol =9:1); "HNWR (CDC13) : 6

1.67-1 6%( c I - é’b"’ﬁ%" 2.06-2.20 (m 2H), 2.50 (s, 3H),

2. 88- 2. Y99-NMR @H):;008.: 510.3-208 (1, 2HH)0,5530.80 (1is?HBH)(G6 (Bn,401)31.27-1(95 (n2MH), 3. 48
2 95 1 6 6. 90

(5. 1rp 21858 i 2.8 35t s B0 T By, St 0303000 1 Oy

;4 (ddH),B:BQ 8,J=2. 7¢1Hilel,1316 (s, ZHB B-98 (92 1@179&57,15&11112%;17 26 {&2=98kz, 1H) ,

) I’2l5 ‘5:7?4{&1{ iﬁ? éGﬁ?@nﬁfI%?i(}%éxy | - pi peridinyl)sul fonyl ] phenoxy} -

-pyrl d| nyI)rret hyl ] - 4-pi peridinyl }-3-(6-nethyl-3-pyridinyl)urea 15 TLC : Kf
& Cughhaeoupinenn e b LN 2 L (e I,
.50 (s meshgxyethyam momlfenyl}nhepoxa@ demﬂ]mmhylz}l-ﬁ 3 49 (s, 2H), 3.72-3.85

4 1H) plp%rlgﬁ’lygca%gmﬁ?uagﬁho}lﬂzngﬁnﬂ 37 (m 1H), 6.90 (s, 1H), 6.97 (d,
= TH) 1H), 7.26 (d, J=9.OHz, 2H), 7.71-7.81 (m
3H)207. ggc(défogl—g: roforpppmethanpl =d041%; (d, 20 J=2. OHz, 1H) 8.31 (d,
2o M o SR M L mty L S8 200223
AR S E T e he T e e B R ARE R
gegzgg’l ges FHE 2HRB.58(SEH)Chbo(@f gr{)m osrgi hH)OT %7121@ 2((3);) ?}3572 %Dﬂd\lwaggﬁg?:gg) :
(m 2H) (2%3 ’é&ﬁe?%%%gﬂiﬁzﬁ ga?](ms%ifa 3. 20- 3. 3om(m 2H), 3.39 (t,
J=529Hz, 2H), 3.55 (s, 2H), 4.01 (m 11 1) 7.05-7.15 (m 2H), 7.26 (d,
J=8. 7he Ex%r'ﬁ%le 176'(%%-: ?5-{%} -b‘lglfn- 14-5'?(1 -{?6-%41-{f(gimethoxyethyl)amino]sulfonyl}phenoxy)-3-

pyridinylJmethyl}-4-piperidinyl)carbamoyl]amino}-2,4-difluorobenzamide

TLC : Rf 0.36 (chloroform : methanol = 10:1);

'H-NMR (CD;OD) : 8 1.70-1.90 (m, 4H), 2.10-2.25 (m, 2H), 2.37 (m, 1H), 2.45-2.55 (m,
30 2H),2.90-3.10 (m, 2H), 3.05 (t, J=5.6Hz, 2H),3.26 (s, 3H), 3.39 (t, J=5.6Hz, 2H), 3.48 (t,

J1=7.2Hz, 2H), 3.55 (s, 2H), 3.95 (m, 1H), 7.05-7.15 (m, 2H), 7.26 (d, J=8.9Hz, 2H), 7.80-7.90

(m, 2H) ,7.88 (d, 1=8.9Hz, 2H), 8.11 (d, J=1.5Hz, 1H).

TSNP OWERE 0N

Example 16(34) : 1-{1-[(6-{4-[(4-hydroxy-1-piperidinyl)sulfonyl]phenoxy}-3-

35  pyridinyl)methyl}-4-piperidinyl}-1-isobutyl-3-(6-methyi-3-pyridinyhurea
TLC : Rf 0.45 (chloroform : methanol : aqueous ammonia = 90:13:2);
'H-NMR (CDCls) : § 1.00 (d, J=6.5Hz, 6H), 1.61-1.86 (m, 6H), 1.86-2.03 (m, 4H), 2.06-2.17
(m, 2H), 2.49 (s, 3H), 2.85-2.99 (m, 4H), 3.06 (d, J=7.5Hz, 2H), 3.30-3.42 (m, 2H), 3.49 (s,
2H), 3.74-3.83 (m, 1H), 3.95-4.07 (m, 1H), 6.31 (s, 1H), 6.97 (dd, }=8.5, 0.5Hz, 1H), 7.08 (d,

77



J=2.1Hz, 11-1). 30 Exanple 16(29) :

2, 4- dlfluoro S-{[{1-[(6-{4-[(4-hydroxy-I-piperidinyl)sul fonyl]phenoxy}- 3-
pyridinyl)methyl]-4-piperidinyl } (3 -nethylbutyl)car bam)yl ] amno }

benzam de TLC : Rf 0.27 (chloroform: nmethanol = 10: 1) "H-NWVR (CD30OD) : 8
0.95 (d, J=6.6Hz, 6H), 1.50-1.90 (m 11H), 2.10-2.20 2H), 2.70- 2.85 (m
2H), 2. 9o83E01iTn7 2614, J=9.0ite, 3T T n(dda 8.5, 2. 86z, (14]), 2 (d3’—843H(2n2H117-817)

401 Mag b, 286, TR 1E 4 Oms S T8 defupe Sipsngiy, 790 (0,
5-{[ (cycl obutyl methyl ) (1-{[6-(4-{[(2-
met hoxyq;xlam AR syi[qu& ph@goqw((f %F@Mﬁéﬁbﬂ%&ﬂﬂﬁ}ﬁ?@sﬁlfo@rvﬁ&oxp 3.

pi peri di nyl carbang% uor gbenza
(chl &r ofrapiginylmethy; 61p11lerlﬁtmy arbagmopmningbIctyorobanzamgly- 1. 90 (m 8H),

2.00-2. 20 ¢ ané'S‘D(dl@hl@t%nﬁéﬂlan%H)met@an%p‘ 90 (m 2H) 3 05 (t, J=5.6Hz, 2H),
3. 20-3. 40 ( 5 3.90

(m 11- 1}I-Ngf}fb§3|%cbt % |1nﬁ%ﬂ-§0 (FI%, t§7<(t31922iiﬁ 3H) 0672 23%@7?5!{)2 2%% 8. 12

ggt hgxletgﬁzzﬂg A2-3)19 (exanp!3e30L1@( $), 34153-{16 rgl X llamqylmjt msb)i%énﬁﬁzﬁ)‘l {[(2-

pi peri él nﬁ/? g?ﬁa%%%éﬁﬁ%%éﬁéyfﬁ )ﬂééﬁ'\ %QE&TC{H} Rf 2O 85(1{10%1& of orm

] ggo?%rmm (2410:12) 9'OHAMR) (TIBLBD (i, TH): 7353 ?Zn@&g(mm) M7 O(_ng?BBI?zm@Hgf_D m 26,

(2tH) 3355729%%0932(?‘_10 ?%i%lz ({jn}ﬂfg%) 7.05- 7315%6((s 2H?H);7 gGB?d(t’J gzg.thz, -15
s m m

2 i  apistel 0 e Regs L B TE W st b PR Spe phsaaus) -

sul fonyl pyrdhghmeyhd B4-piperidthiybchfbanetyHathing | 24ﬂuqmotpm|zard1dayl )car banoyl ] am no
}be fLeC 2%6%@(110%0%%&%%“' g’é Ofﬁ] @211)1) nmet hanol = 10:1); 'H NVR (CD3CD) :

170185(m 4H) 2.10-2. 25
(m 2H) 'TENBIR €CDOL) nd 1236915 B H)t 1.60<4R (Gliz, GFDH) 87 8, 262 3HABH )M .89+, 02 3.26
3 5 2
13 1)) ymp 28 S o0 8T 012 1 oatmbanh 53 28y o 58 B0 Soark) 3. 75Dk (]
8 11-8. 210{)( mssz,kge (ngg}gngﬂ;az@zj(@( 189, 5.79 (s, 1H), 6.64-6.80 (m, 1H), 693 7.01 (m,
5-{[ 3- |
p E 0o :13@840#14% {i@ d. g [168; 796 @gﬁég:ﬁ@& i‘?ﬁ%ﬁ% @“Mh} BRADPYY tm3-

‘i %1 %igerl dinyl
Ddl f1H)eB 4B éthATAi0He, Rf 0.36 (chloroform: nethanol = 10:1); 'H NMWR
( . 6 1.70-1.90 (m 4H), 2.10-2.25 (m 2H), 2.37 (m 1H), 2.45-2.55

(m Example 16(37) : 2-fluoro-5-{[{1-[(6-{4-[(4-hydroxy-1-piperidinyl)sulfonyl]phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl }(isobutyl)carbamoyl]amino } benzamide
TLC : Rf 0.39 (chloroform : methanol : aqueous ammonia = 90:13:2);

25  'H-NMR (CDCly) : 8 0.99 (d, J=7.0Hz, 6H), 1.58-1.87 (m, 6H), 1.87-2.04 (m, 4H), 2.06-2.17
{m, 2H), 2.84-2.99 (m, 4H), 3.05 (d, J=7.5Hz, 2H), 3.31-3.41 (m, 2H), 3.49 (s, 2H), 3.73-3.83
{m, 1H), 3.91-4.03 (m, 1H), 5.82 (s, 1H), 6.47 (s, 1H), 6.67-6.79 (m, 1H), 6.98 (dd, J=8.5,
0.5Hz, 1H), 7.09 (dd, J=11.5, 9.0Hz, 1H), 7.26 (d, J=9.0Hz, 2H), 7.65 (dd, J=6.5, 3.0Hz, 1H),
7.73-7.80 (m, 3H), 7.99 (ddd, J=9.0, 4.5, 3.0Hz, 1H), 8.12 (dd, J=2.5, 0.5Hz, i1H).

30
Example 16(38) : 1-(3-fluorophenyl)-1-{1-[(6-{4-[(4-methoxy-1-
piperidinyl)sulfonyl]phenoxy}-3-pyridinyl)methyl]-4-piperidinyl } -3-(6-methyl-3-
pyridinyl)urea
TLC : Rf 0.51 (ethyl acetate : methanol = 9:1);

35 'H-NMR (CDCls) : 8 1.35-1.50 (m, 2H), 1.68-1.80 (m, 2H), 1.81-1.95 (m, 4H), 2.10-2.22 (m,
2H), 2.47 (s, 3H), 2.84-2.93 (m, 2H), 2.94-3.04 (m, 2H), 3.13-3.23 (m, 2H}), 3.24-3.32 (m,
1H), 3.27 (s, 3H), 3.45 (s, 2H), 4.54 (tt, J=12.0, 4.0Hz, 1H), 5.77 (s, 1H), 6.93 (dd, J=8.5,
0.5Hz, 1H), 6.96-7.02 (m, 1H), 7.03-7.08 (m, 2H), 7.18-7.27 (m, 3H), 7.45-7.54 (m, 1H), 7.68
(dd, J=8.5, 2.5Hz, 1H), 7.73-7.79 (m, 3H), 8.07 (d, J=2.5Hz, 1H), 8.11 (d, J=2.5Hz, 1H).

R



30 2H),2.90-3.10 (m 2H), 3.05 (t, J=5.6Hz, 2H),3.26 (s, 3H), 3.39 (t,
J=5.6Hz, 2H), 3.48 (t, J=7.2Hz, 2H), 3.55 (s, 2H), 3.95 (m 1H), 7.05-7.15
(m 2H), 7.26 (d, J=8.9Hz, 2H), 7.80-7.90 (m 2H),7.88 (d, J=8.9Hz, 2H),
8.11 (d, J=1.5Hz, 11-1). Exanple 16(34) : 1-{
1-[(6-{4-[(4-hydroxy-I|-piperidinyl)sul fonyl] phenoxy}-3- 35
pyridlnyl)nethyl] 4-pi peridinyl)-1-isobutyl-3-(6- nethyl 3- pyrldlnyl)urea

TLC : L 949413 2 H NVR
(S REAppR K(%@)anfsomasm HEB%IE)@U(% L gL oI AsT4a13, )m N

2.06.2. {if uemmezlzud) 1- pzpezmllr(yﬂsuléfn)yl}piwef@cn 39mr(4wylmthylé -ppippadinglres iy, 2H)
3 30 3 4’1(1( ”Rf(?hﬁétl?yl%@etﬁﬁ me@lbﬂnol397l‘3 3 83 (m 11 1), 3 95 4 07 (m 11 1),
!

55 THMRAGDCh! 51 33 505 268, B39 (it 23583106 (g SB) LIS 2 7. 77

d, J= aH},,z 275148, (mlblH) B4R, $H¥ .2 81299 (m 0213118451 (5) 2H B 3 38-1 98l¢m I, .480. SHz,

(

i

5. {[ o o kA B0 07 fso 110693 6. Feh Bz DGO T2 D1 BRSSOy 138 5

8 gb Inyilzlmt 13¥)} 7.45-F15a48, dHDYL. 6&@rdg&ia))ylﬂﬁmNRg%)(gcﬁl7§§mbgmas6rga§1 gbc( Rf
(0] a =

4H) , Eéﬁr {JT@zlggHgd W@T% 2.22 (m 2H), 2.89-2.98 (m 2H), 3. 12m3 19

(m1 3.30 (s, 3H), 3.41-3.46 (m 2H), 348(3 2H), 3.87-3.96 (m 2H),

4, 17 4, J=0. 64-.6, 80

14 6%5&”1%@% Lnddpappngy T B Jatle-gRog yhberidigh)sragiiphdpnb T oy

7. 67 7. Bpyritimy2iethyi] 3-]31}6@1,d1ﬂ1\¢33&5|ﬂnetﬁﬂ)3 -pyridif@yde®0 (m 1 H), 8.11 (d,

J=2.

1-[

p r

(

2.

3.

(6 {Z{Lf‘% 10 RS BBbobi Fdmancr : SdEoReinifonakl d0:13.0%

i di nyHYNRRCIICY) pb bémoﬁlr(m 2H)c h8 by, éﬁ)rﬁ)]OQZZf(hudfbbkMémBHé, 15 TLC

Riio Hlesl gg@ﬁ%%ﬁj@tﬁ%l (q’@%ﬁgﬁg'(ﬁgﬁzﬂm {5?10’3 )gg% 1%1)3%37% 51

be- 2 o lmémdd g&éf(QSIé@l(HM 657,028 15D, 293 {8 (21, ). zla@' (. 3H),

2421 g 8/450(@ J= @U)tsgﬁ28ﬁq7)37%§ &aﬂJ—g'é)zsﬁ 1511 d@% f&'ﬁi@}gﬁgs@(ﬁﬁ s, %H)ze
J= 806i1é 117(@8172%1J5( , 7.91-7. 99 (m 20 11-1), 8. 13 (d,

2 OHz, 1H) Exarrple 16(37) : 2 quoro 5-{ [ { 1- [(6 {4-[ (4-hydroxy- |

er|d|nyl sul f onyl ] phenox pyri di nyl) nme pi peridinyl }
(| s But yixpoRinkbI - (ﬁt{)4 %‘Lﬁ%‘i%@ 111}_12‘31'@1%])5@1%93’1 RhERSFOFIT m © met hanol

(d
J=

5 OHz, 6
I e e i,
411), 3 ?%f J §° orpyjmetgang] : aquepuy FUmOPAA i@ s, 3.73-3.83 (m

(15% ? IH-NMBB(ADCTI;1LH 1.35-18D ((1§.2HYH) .808. 907 nf, SH) 11D 128267, %Hg% 47, 3H),, 6.98
7 e nas g gy gty s A 240 Ruphell B ) 5 78S difep 3T o1

; 5253 gH8. ,5H3:H)H) $.9627.0 Hehn, TEER 753- D0k, 2H)12)] 8-11 G 8H), 8. SIDQ‘((B&)S 0,

1-(3-T1 yosopheny) &g idt s 5 Pshid 127 TEYPRM, b, 8.07 (4, 1=2.5Hz, 1H), 8.11 (4,
J=2.5Hz, 1H).

Example 16(42) : 5-[(butyl{1-[(6-{4-[(4-hydroxy-1-piperidinyl)sulfonyl]phenoxy}-3-
30  pyridinyl)methyl}-4-piperidinyl }carbamoyl)amino]-2,4-difluorobenzamide
TLC : Rf (.39 (chloroform : methanol : aqueous ammeonia = 90:13:2);
'H-NMR (CDCl3) : & 0.98 (t, J=7.5Hz, 3H), 1.32-1.46 (m, 2H), 1.55-1.83 (m, 9H), 1.88-2.00
(m, 2H), 2.06-2.19 (m, 2H), 2.83-2.99 (m, 4H), 3.14-3.24 (m, 2H), 3.31-3.41 (m, 2H), 3.50 (s,
2H), 3.73-3.83 (m, 1H), 4.09-4.23 (m, 1H), 5.79 (brs, 1H), 6.38 (d, J=3.0Hz, 1H), 6.52 (brd,
35 J=9.5Hz, 1H), 6.92 (t, J=10.5Hz, 1H), 6.97 (dd, J=8.5, 0.5Hz, 1H), 7.26 (d, J=9.0Hz, 2H),
7.73-7.80 (m, 3H), 8.13 (d, J=2.0Hz, 1H), 8.66 (dd, J=9.0, 8.5Hz, 1H).

Example 16(43) : 5-({butyl{1-({2-methyl-6-[4-(methylsulfonyl)phenoxy]-3-
pyridinyl }methyl}-4-piperidinyl]carbamoyl } amino)-2,4-difluorobenzamide
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pi peri di nyl)sul fonyl ] phenoxy) -3 -pyridinyl)nethyl] -4-piperidinyl } -3
-(6-methyl-3 - pyridinyl)urea TLC : Rf 0.51 (ethyl acetate : nethanol =
9:1); 35 "HNWR (CDC13) : 8 1.35-1.50 (m 2H), 1.68-1.80 (m 2H), 1.81-1.95
(m 4H), 2.10-2.22 (m 2H), 2.47 (s, 3H), 2.84-2.93 (m 2H), 2.94-3.04 (m
2H), 3.13-3.23 (m 2H), 3.24-3.32 (m 11-1), 3.27 (s, 3H) 3.45 (s, 2H)
4.54 (tﬂ“LCJﬂﬂQGB(MCMmeMI; gsethanglss 94, 6.93 (dd, J=8.5, 0.5Hz,

0 o5 ot el % 6, 598, 01 B ATRETNE, 6@5@%”‘ i,
8.11 (d(mJZ'ﬂ) 8!423 (s,13H)), 2’8& 7a(rmpl2é1)1$@399, H) 3.1 324 (m 2H), 3.44 (s, 2H), 4.11-
1-(3-fly % '5)74°’ Wésémw ?Hgls'&i (6477{ H1-8.2He, 1H), oyl 1

(trlfluoro N er| oxy

Y peﬁﬁ&(ﬁﬂFi’QJ Ua 12040 .26 266 Pl b1, 7860 7% . 241 8197 (4

' H NMR g@@lg?)Hz 1@{)1 35-1.50 (m 2H), 1.63-1.79 (m 2H), 1.81-2.06 (m 5H),
2.10-2.21 (m 2.27-2.38 (m 2H), 2.47 (s, 3H), 2.84-2.93 (m 2H), 3.45
(s, 2H), 386395(m2|—|) 4.48- 4.60 (m 1H), 5.77 (s, 1H), 6.93 (d,

J=8. SHz Exddible 163(42@ 8- [g& ngl [@Eﬁlethgl -834 S[(Q&hgmnled?%ulfo%}_ynghe&xgﬁsc m 3H)

7.45-7.54 3 8. 06 d,
J=2. 5Hz Pméwyl)@%ﬂl("dplps shlﬁarbmylgamn@za lﬂu%bwym o (M3, (
1- (B f | qoxopRemy? Jetiyl ficédiate ¢ Gnckibmb( 4-9ffhuor o- 1 - pi peri di nyl ) sul fonyl ] phenOXy}

0. Eér'(ghﬁé%écﬂié i e 51 B gt B P it weoledis) 6

H), 2248)(s, IH32:62. (@Acl:(‘ifBIHzﬁBM) 22861-999(1212233 QJ_B25¥HI47H§S314£BGSD 15

§ %91)(@0?2%@51%43%5%3?%3& 8.0 366 i Y AB6 R 0p (i

H) | 7 0BD,76.08(d, 0+8.QHE:, 11), 682 Tt, 281 5iklz,3H), 7.2 (BU=0108]z, JH§. 064 @, F+ZOHH) ,

1 5B (s 20 bl eS0T 20 2,07 (00 228 O 5ie

1-{1-[(6-{4-[(4,4-difluoro-I|-piperidinyl)sulfonyl]phenoxy}- 3-

i h - 3- i di nyl

Y e oMbl s) SRR S et Bl Rk or Tah Y YT S YD)
1H NVR @mnsp)meﬂaglm Biperidingl ) carbarppyl)anting P2 4- diﬂuc(rnberﬁzbbmdez 01-2.22 (m 6H),

2 47 g: 3. 27 4H), 3.45 2H), 4.48-4.60
(m 1I(-|)S T@%f?gl ?‘%ﬁa&%‘ %Z&‘Zegm‘%sgll 8. 5Hz, (rln ,st 96- 7. 0(18&{ W

7.0207. O- -NMR EHCL)7: 01899 (261 phlz, ?3@),13243018((!111 =B521.8) GHH)| 41498 22368 (dd,

J 8 5 %m ), 21414) 371{)7575 Z %}()”2 8398 G, 01D (#13-375% @t2H) 15 (8218, 4.65-

J=
5- (but >4+2{6 1, (lél){it 4 {s41R &%%(94“% e 166t n§-P 8 1 Hdht 1 Medioidhiz. 3 H)36 92

d d | | TLC :
R 0 56 ”ﬁ?&‘?‘%# P B L, T encis)
. 8 0. 98 ¢t8-80z7A M, 3H), 1.32-1.46 (m 2H), 1.55-1.83 (m 9H), 1.88-2.00

25
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Example 16(46) : 5-[(butyl{1-[(6-{4-[(4-hydroxy-1-piperidinyl)sulfonyl]phenoxy}-2-methyl-

3-pyridinyl)methyl]-4-piperidinyl } carbamoyl)amino]-2,4-difluorobenzamide

TLC : Rf 0.50 (chloroform : methanol : aqueous ammonia = 90:13:2);

'H-NMR (CDCLs) : 6 0.99 (t, J=7.0Hz, 3H), 1.32-1.78 (m, 11H), 1.89-2.00 (m, 2H), 2.10-2.21
30 (m, 2H), 2.48 (s, 3H), 2.83-2.97 (m, 4H), 3.15-3.24 (m, 2H), 3.30-3.40 (m, 2H), 3.44 (s, 2H),

3.73-3.84 (m, 1H), 4.10-4.24 (m, 1H), 5.77 (brs, 1H), 6.38 (d, J=3.0Hz, 1H), 6.52 (brd,

J=8.5Hz, 1H), 6.75 (dd, J=8.0, 0.5Hz, 1H), 6.92 (t, J=10.5Hz, 1H), 7.23 (d, J=9.0Hz, 2H), 7.65

(d, J=8.0Hz, 1H), 7.75 (d, J=9.0Hz, 2H), 8.63-8.71 (m, [H).

35  Example 16(47) : 5-[(butyl{1-[(6-{4-[(4-methoxy-1-piperidinyl)sulfonyl]phenoxy}-2-methyl-
3-pyridinyl)methyl]-4-piperidinyl } carbamoyl)amino]-2,4-difluorobenzamide
TLC : Rf 0.56 (chloroform : methanol : aqueous ammonia = 90:13:2);
'H-NMR (CDCl3) : 5 0.99 (t, J=7.5Hz, 3H), 1.33-1.47 (m, 2H), 1.55-1.81 (m, 8H), 1.84-1.96
(m, 2H), 2.10-2.22 (m, 2H), 2.49 (s, 3H), 2.87-3.05 (m, 4H), 3.12-3.25 (m, 4H), 3.25-3.34 (m,
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2H), 2.06-2.19 (m 2H), 2.83-2.99 (m 4H), 3.14-3.24 (m 214), 3.31-3.41
2H), 3.50 (s, 2H), 3.73-3.83 (m I|H), 4.09-4.23 (m 114), 5.79 (brs,
, 6.38 (d, J=3.0Hz, IH)), 652(brd 35 J=9. 5Hz, 1H) 6.92 (t, J=10.5Hz,
6.97 (dd, J=8.5, 0.5Hz, 7.26 (d, J=9.0Hz, 2H), 7.73-7.80 (m 3H),

butﬁ)ti%i‘?%#é%? 45 E‘ﬁﬁﬁ@? i f%ﬁy‘?ls ?%Lpeﬁ%ﬁg Bk

hy |00, Py, i6c il memj §.8D{N DY HS Hie, dHD) 122 (hdng aFizd2H), 7%STHC ©  Rf

I(-Igf gg’ﬁ) PRI, 9[]6%& ?Eﬁ 8?2‘8‘%”78%% 3 00- 2 21 9(gm(t’zH), 2.48

2.88-2.97 (m 2H), 3.07 (s, 3H), 315324(m 2H), 3.44 (s, 2H),

’1% G%gmg&@ DRl g e - Sydhfuggntaip ), 5 40,0 07 (m

7 66 (qnpermmmazlfomﬂ}m)enow)@epmb@yllmthﬁw pigerbdinyldchrbanjesdaming}-3kz, 11-1).

Exampl cydRldlen) TtV

1-[(2-ne yl am no) sul f onyl ] phenoxyé
pyri di nVL()‘ anﬂ@H](ClﬂOmfmimﬁﬁh@O ). agegoya ABionzaT A ]132),4 di f | uor obenzani de 10

}Lg 2Hz, %gi(éﬁggylag?gt@tﬁ%s 1@2%13. riﬁ?ﬂrﬁ)zrg %SWRB%W L 8862@ 9? (2t 48
(s103H)(m, 3H3Q2. 1 62 22:631, 2.2 38 4mg @H), 2048 (sn3HRR)S 9 -394 m32lp 3(1ﬁ1r3 QMm 3. 44

é Sie. g'i@H §4%Qs ‘QH? (56ftd 1111 bl{z nf% 863 9@@% Az a, o%lzr_ %j &_51}@)2 5(3%)(139#1145

J=10. 5Hz4 1H? %4 CHJ %5131 dﬁ) 65@(d|?7863442( &HS&%B @dz =101 %10Ha) H)7 85 (d

J=9. OHZ7242{IA) J=B0K7, :(H) 7:$5%d IEB.0HAH) H), Bxangal e-0l6xi4 D) 809 (t J—8 5Hz, 1H).
S-[(butyl {1-[(6- {4- [(dl net hyl am no)sul f onyl ] phenoxy}- 2 yl - 3-
pyridi nyl) et hyl]-4-piperidinyl } carbanoyl)amno ]-2,4- d| fI uor obenzam de

TLEs: @xaﬂqﬁélé@j’% ép%j %ﬂ@tﬁ}métﬁylt@(ml{g—(tr?ﬂﬂdmmgﬁl IHr NMR (CDC13) : 6 0.99

CRETEAETTA MATESER T DA M IR R )

2H), 4.d@fvordbébamide 11-1), 5.74 (s, 11- 1) 6.33-6.43 (m 1H), 6.45-6.58 (m

11 1 5 6.92 (t. J=10.6 7.25 (d, J=8.6Hz,
). 72%8 Bﬁﬂj‘?‘%ﬂ@i’—&ﬁzﬂ %’ﬂ‘a‘?"l ?q‘(‘%’us %9111;’]2)8 68 (t, (J 8. 8Hz, 1H).

28 Exan‘;ﬂ NMIS(@B;H;) 8 0.9 (t, J=7.0Hz, 3H), 1.33-1.47 (m, 2H), 1.54-1.79 (m, 8H), 1.89-2.06
5- Lbu 4 | hy|

BOrT i iAo bl GRS Se Bl B AN SR B b R e TR Y e
TLC RH)0 336 (§.2)03.86-0r%0 (m, 2ED a4 .25 (aguEous7htmeity, &38brd31=38.0Hz, H- NI\/R
cDCL3 2 2
(DI 69,6, o Hzg@ﬂzﬁ%@%@ LSS0 TR, %oy
3. 30- 3.240), 766 ( HFS 24 4H),57.794d) J= 71?2}9 849 (dd, J19.018.5Ha, 1) 4. 24 (m 1H),
5.77 (brs, 1H, 6.38 (d, J=3.0%. .52 (brd, = J=8.5t, 1H, 6.75 (dd,

J=8.0, 0.5Hz, H%,G.QZ[%, 105Hz 111)723 =9, 2H), 7.65
(d25)=gExample 16450} 75-1B 1([6o- {446, %ﬁﬁluom-pllsr@my@svlimﬂphmaxy} 2—methyi 3-

pyridinyl)methyl}-4-piperidinyl } (pentyl)carbamoyl]amino}-2,4-diflucrobenzamide

TLC : Rf 0.52 (chloroform : methanol : aqueous ammonia = 90:13:2);

'H-NMR (CDCl) : 8 0.93 (t, }=6.5Hz, 3H), 1.27-1.44 (m, 4H), 1.56-1.78 (m, 6H), 2.00-2.22

(m, 6H), 2.48 (s, 3H), 2.88-2.97 (m, 2H), 3.13-3.28 (m, 6H), 3.45 (s, 2H), 4.11-4.26 (m, 1H),
30  5.78 (s, 1H), 6.38 (d, J=3.5Hz, 1H), 6.51 (d, J=9.3Hz, 1H), 6.77 (d, J=8.0Hz, 1H), 6.92 (t,

J=10.5Hz, 1H), 7.25 (d, J=9.0Hz, 2H), 7.66 (d, J=8.0Hz, 1H), 7.75 (d, J=9.0Hz, 2H), 8.68 (1,

J=8.5Hz, 1H).

Q$E:H;$33

b?uowmmppﬁﬂ

;:1..
30"

Example 16(51) : 5-{(butyl {1-[(6-{4-[(4,4-difluoro-1-piperidinyl)sulfonyl]phenoxy}-2-

35  methyl-3-pyridinyl)methyl}-4-piperidinyl } carbamoyl)amino]-2,4-diflucrobenzamide
TLC : Rf 0.48 (chloroform : methanol : aqueous ammonia = 90:13:2);
'H-NMR (CDCly) : 8 0.99 (t, J=7.0Hz, 3H), 1.32-1.47 (m, 2H), 1.56-1.78 (m, 6H), 2.01-2.22
(m, 6H), 2.48 (s, 3H), 2.87-2.98 (m, 2H), 3.14-3.28 (m, 6H), 3.45 (s, 2H), 4.10-4.26 (m, 1H),
5.76 (brs, 1H), 6.38 (brd, J=3.0Hz, 1H), 6.52 (brd, J=8.0Hz, 1H), 6.77 (d, J=8.0Hz, 1H), 6.92

81



35 Exanpl e 16(47) :

5-[ (butyl {1-[(6-{4-[ (4-net hoxy-|-piperidinyl)sul fonyl]phenoxy}-2-nethyl- 3
-pyridinyl)methyl]-4-piperidinyl } carbanoyl)am no]-2, 4- di f | uor obenzam de

TLC : Rf 0.56 (chl orof orm met hanol : aqueous ammonia = 90:13:2); "'H NWR

CDC13 0. 99 1.33-1. 5-1.81 8

{01 6o 0 141, T2, S50 e it (. 178 Opl, i 750 #0142 2, By

3. 12- 3. 2R, (+9.0 4HHz,A1R5- 3. 34 (m n 4H), 3.44 (s, 2H), 4.08-4.26 (m 1H),

5.76 (brs, 11-1), 6.38 (d, J=3.0Hz, 1H), 6.52 (brd, J=9.0Hz, 1H), 6.75 (d,

J=8.0Hz, 1H), 6.92 (t, J=10.5Hz, 1H), 7.22 (d, J=9.OHz, 2H), 7.65 (d,

i 6(840)'|2Exéhhble 16(524 : 64 (budgi 1 gﬂz{4 R#dfluoo- %lﬁdﬂﬂlny%'ﬁlf&ylﬁyh&lrr]@ﬁy)} Df)neth?l EXSWF" ?]
i fluorone i peridin

sul f nyPyr}Cbéﬂé?%%yﬁé‘ IS’BS’/r lml%Fﬁ?ﬁ%&m}?él%‘&i‘% QP RRNAHRS a?/barmyf)] IOam no {

-2, 4- dirLCudtfdpﬂenh%)rd@ﬁnamedaniﬂLQ quebiis Lnhénib etflorPipr m : net hanol

1135 1 AP Gl apeRt i g, TR mpgth, %Sf‘rmépb, BT 0, (o

2H) g @6, #B8.004. 22&*)162PP) 289(s 3H$H; 87289 498, 3.i4-3281(m, 23{),13138323 ((21? (

o 1) gﬁ%&?s %&%Hﬁ i‘*ﬁgg%]ﬁ) Bi%s mm 13{)2137?&}%9 ), gé?)(bfﬂév' §Eﬁ% "

J 8].CD-IZ,IH1,]61§2 (bed, 889@&?1 1H};5(765(d B-80Mz, 118 6.92 @, B4 0(Hz, JH0, T4 (d, 2. sz 66

d, J 8 _ _ 15 Ex I

1o(a0) 2PRAOR rE0HE 88, I TS i D AR SR R R g - 0 Beamle

pi peri d| nyI ] sul f onyl } phenoxy) - 3- pyri di nyl ] met hyl } - 4- pi peri di nyl ) car banoyl ] am

2 f

armon; 2 Exegle 1650 SRR R A1 By el S Rilipn G Sy 0

211), 1psadinylrgeth] %Hpen@nmcazbmoylmlped 23+¢)lﬂu<zowzzmzizz (m 2H), 2.26-2.38

(m1§H) TLE A8 (.5 (cﬁl@mfo%n%&h%l( eg@amxﬁ?ﬂé-?@@ éjn 3.45 (s, 2H),

3. 86- b d, J=3.CHz,
111). 6. %&%(@%w 009 (7150 SEbisl. 331 Agah BHD. 1 364) Todnp 6FD. he922 1H)

7. 24 (d(mdx9), OB (s, 3%1228@269”8 Hl) =819H25 Haﬁ);ﬂsiézm 3.§53.434%, 28 .
(30 3 5@34{ WL 1 T

pyrl di ny @53ﬂcﬂrd1149}0m(§[ﬂﬂl6ﬁwqi J= SOIEI)z 1H), 6.92 (t, J=10.5Hz, 1H),72¥ (cE”J 90?2
r C orororm:
?ﬁ? J)ME §M>a7§33% frg%%fz-’ Sﬁﬁ%@c{ﬁgi%)gFg‘H% lgﬁgs (t, J=6.5Hz,
, 127144 (m 4H), 1.56-1.78 (m 6H), 200222 (m 6H), 2.48 (s, 3H)

é ?3 (s Bartfle 6o . 3 @wﬁj?i(és%m{%pmeﬁ ppetsbyngigoni tgpd )
J=8. OHz pydding))methyg2-piperidingl)carbamosllhdming]-2.8- cﬁﬂuordbﬂlzﬁ]ﬂzde 2H) 7.66 (d,
J=8. Otz ¢ 2 2, 1H). Exanple 16(51
: 5-[(b f%f %%chﬁ 5,1% ?nac%b(l)rggqeo% erlléll n ﬁ ﬂ_‘ényl ]I_?)henoig?- S- 3(5 :
met 2yl - fN'MRo[ldsrjal\)IS@) hyDP44.33 @erdld a;SB)(t;&FbaHn,y}H)aﬂnlﬁd] 34(m. 23 11 40+ obenzam
tde  TLG 76 & 6P 4B9d-8NbQROBAN ™M 36 (BIARNI9-3 8 AHEAYS 33TR 28D 313 (8)

2H), 3.90 (d, 1H), 6.90 (d, J=8.2Hz, 1H), 7.24-7.36 (m, 3H), 7.60-7.75 (m, 4H), 7.81 (d,

J=8.6Hz, 2H), 7.87 (brs, 1H), 8.05 (brs, 1H).

30  Example 16(55) : 5-[(butyl{1-[(6-{4-[(cyclobutylamino)sulfonyl]phenoxy}-2-methyl-3-
pyridinyl)methyl]-4-piperidinyl } carbamoyl)amino]-2,4-difluorobenzamide
TLC : Rf 0.52 (chloroform : methanol : aqueous ammonia = 90:13:2);
'H-NMR (ds-DMSO) : 8 0.88 (t, J=7.2Hz, 3H), 1.19-1.35 (m, 2H), 1.39-1.81 (m, 10H), 1.84-
1.97 (m, 2H), 1.99-2.12 (m, 2H), 2.34 (s, 3H}, 2.78-2.90 (m, 2H), 3.09-3.21 (m, 2H), 3.41 (s,
35  2H), 3.54-3.68 (m, 1H), 3.90 (d, 1H), 6.88 (d, J=8.2Hz, 1H), 7.24 (d, J=8.6Hz, 2H), 7.31 (1,
J=10.3Hz, 1H), 7.60-7.74 (m, 4H), 7.78 (d, J=8.6Hz, 2H), 7.92 (d, J=8.1Hz, 1H), 8.04 (brs, 1
H).

Example 16(56) : 5-[(butyl{1-[(6-{4-[(cyclopentylamino)sulfonyl]phenoxy}-2-methyl-3-

82



"H-NMR (CDC13) : 6 0.99 (t, J=7.OHz, 3H), 1.32-1.47 (m 2H), 1.56-1.78 (m
6H), 2.01-2.22 (m 6H), 2.48 (s, 3H), 2.87-2.98 (m 2H), 3.14-3.28 (m 6H),
3.45 (s, 2H). 4.10-4.26 (m 1H), 5.76 (brs, 1 H), 6.38 (brd, J=3.0Hz, J H).
6,52 (brd, J=8.0t, 1 H), 677(d J80—IZIH),692 81 (t, J=10.5Hz,
111),7.25 (d, J=9.0 =8. OHz, 1H), 7.75 (d, J=9.OHz, 211),
8.68 (BWidigEdmethyl- %p@encllp.yl}c@ }lanyBQb%,jl -difluorobenzamide

(e Gl s ez

Y 0" 5 hioimib e DS S) PRyt aﬁmi b ot o v TS ocrs)

3 8 0.9% BH 2]73725U¥m 31}{)3(39?20&1141H§ m352§-16%m1315[}3 3183789¢ SELﬁH)U&SQ(dSZ 2.04
5

2113 333% 2 i?g’r@»ﬂz O, 3. (3T el 0 44 1105 (7“95 iy 4-3.24 (m

88 (m
111) 5J=zqongrg{) $Da)brs6l 88, (brd, J=3.0Hz, 10 111), 6.52 (brd, J=9.CHz,
111), 6.76 (d, J=8.Orz, 111), 6.92 (t, J=10.5Hz, 111), 7.24 (d, J=9.OHz,
oH), 7.65 (d, J=8.OHz, 111), 7.75 (d, J=9.0Hz, 2H), 8.68 (dd, J=9.0, 8.5Hz,
1H) . Ex#&xphplel®(B3): 5-{[butyl(1-{[6-(4-{[(4,4- dlﬂuorocyclohexyl)ammo]sulfonyl}phenoxy)-2-

e g R R e T
TI(_:CD:LC(?LB;?fll“LE :Rf(]{gh { ot cr Lot - maMnbhn ] ueOUSSAIAONIA %rgﬂmm = 90: 13: 2); HétlDIVR
(COC13) 3k Arhtsg) H0REte S5 Ehyb i (Mg osh SPed 49, 1,00

3 212 g sl 92)2(1)11 19H5)51 .99-332 (m, 2H}R,35 3. DH% 4. TR2 Ofh(m2 BED), 3409392&£m53ﬁ9;133424)srd
129, oy RSk, gai%@é@aa%fﬂfﬁ)ﬁﬂﬁaé*f%f*fs%z%?ﬁias1%(%3%1@:}%1%{8, |

J 9. OHz 7.592072 G, 4H), 877 (brs, UHRB 7@3Ad, JEB18Hz, 2H338.041(brgd9kIoHz, 211), 8. 66 (dd,

](% 8.5Hz, 111). Exanple 16(54) :
ut

4-[ (cycl opropyl am no) sul f onyl henox - net hyl - 3-
ot din m{ehm&&m%éi[@{ﬁ&&%y}p@m@mﬂ%ﬁfmldm memyﬂ}~am obenzani de

TLC : &qrmy ] REBLRS mmoni a = 90: 13:2); 25 'H NMR
Rpjtritthyhenpicl Mmﬂ@@dlﬂ? R ), 1.10-1.34 (m 211),

d6- DVB
(1 40- 1T2h§1 %{061@91110@1'09@- @%@I'@hr% 2. 36 (s, 311), 2.79-2.89 (m 211),
3.09-3. ZQNMR 0155 420 .66, J=2HHz 53{1?01 Sobl1.45%h), 2HS; 195?()@@0 (&r%HzFiZm 24y,

IH)224 . %ﬁ}g#@bﬂhg 5@@,7;24)92"13 4505s)(m oL 583 40 2@4235 Wby g 84 (brs.
5- [ (but yin{ 1H], 66 1{@; J£8cotes, abyt YA BT 18QS BH).0NYS () rehoMy} }? 6, 18D, 8.03

pyr| di n é) h:l%l %@4 pi peridinyl } carbanoyl)am no] 2 4-di fl uor obenzam de TLC
: ¥ (rIE brm: nethanol : aqueous ammonia = 90:13:2); 'H NWR

(d6 DI\/ISO) . S 0.88 (t, J=7.2Hz, 311) 1.19-1.35 (m 211), 1.39-1.81 (m

1011 84- 2. 2.78-2.90

211) > JE&@‘“?‘%P?{%( @zﬁ!?%&wﬁl@ ctyl: %@%eth@g%ﬁa‘%%é@%??ﬁxyﬁi) 3.90 (d, (m
11125 6p&ﬂdmgl}nﬁ&lﬁ#@;pehﬂ@l]cﬂbﬁﬂoﬂdamﬂro&QGl—ﬂlﬂuﬁﬂ)b)mza?nl&éL (t, J=10.3Hz,
111), ,ﬁqj 7@@?6%&@0@&1 ? é%thm]lzls_gl—g 211), 7.92 (d, J=8.1Hz, 111),

g ([)?bt(JP yH{NN[K@lQQﬂsI (&Y.88 Gpénit. 3tz o) 33414, | 26heh 653} 770méihy 2.08-2.20
(m, 2H), 2.47 (s, 3H), 2.87-2.97 (m, 2H), 3.02 (d, J=4.9Hz, 3H), 3.13-3.24 (m, 2H), 3.42 (s,
2H), 4.09-4.25 (m, 1H), 5.73 (s, 1H), 6.04-6.12 (m, 1H), 6.37 (d, ]=4.9Hz, 1H), 6.47-6.57 (m,
30 1H), 6.66 (d, J=8.2Hz, 1H), 6.88-6.95 (m, 1H), 7.12-7.18 (m, 2H), 7.59 (d, J=8.2Hz, 1H),
7.73-7.79 (m, 2H), 8.64-8.71 (m, 1H).

Example 16(60) : 5-{[{1-[(6-{4-[(4-acetyl-1-piperazinyl)carbonyl]phenoxy}-2-methyl-3-
pyridinyl)methyl]-4-piperidinyl} (butyl)carbamoyl]amino}-2,4-difluorobenzamide

35 TLC :Rf0.43 (dichloromethane : methanol = 9:1);
'H-NMR (CDCl3) : § 0.98 (t, J=7.2Hz, 3H), 1.33-1.46 (m, 2H), 1.52-1.77 (m, 6H), 2.07-2.20
(m, SH), 2.48 (s, 3H), 2.86-2.98 (m, 2H), 3.13-3.24 (m, 2H), 3.43 (s, 2H), 3.46-3.81 (m, 8H),
4.09-4.24 (m, 1H), 5.74 (s, 1H), 6.36-6.41 (m, 1H), 6.47-6.58 (m, 1H), 6.67 (d, ]=8.2Hz, 1H),
6.92 (t, J=10.6Hz, 1H), 7.14-7.20 (m, 2H), 7.41-7.47 (m, 2H), 7.59 (d, J=8.2Hz, 1H), 8.63-
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82 pyridinyl)nmethyl] -4-piperidinyl } carbanoyl)am no]
-2,4-difluorobenzamde TLC: Rf 0.54 (chloroform: nethanol : aqueous
amonia = 90:13:2); 'HNW (d6-DvsO) :6 0.88 (t, J=7.3Hz, 3H), 1.19-1.77 (m
16H), 1.99-2.13 (m 2H), 2.35 (s, 3H), 2.78-2.90 (m 2H), 3.09-3.20 (m
2H), 3.35-3.46. (m 3H), 3.83-3.98 (m 1H), 6.89 (d, 5 J=8.1Hz, 1H), 7.24
(d, J=o8@kgm, PHy. 7.31 (t, J=10.4Hz, 1H), 7.57-7.75 (m 5H), 7.80 (d,
J=9.OHz, 2H), 8.04 (brs, 1 H. Exanple 16(57) :

5-{[ but | 1-{[6- | h | |f .} ph 2-
ot hyl - Sppt G161 5 e oLty Reroagey Seemsob edbaino)

-2, 4-di Agindhdik adinb Rl anol . agueous
anmoni af)tﬂuggzﬁ@ﬁ@m EILP lylgbarbﬂl%Q} né}: 8?%&65’%1172&%&1 3H), 1. gQ- 1.35

(m 2H) IL§ W(*\'ﬁfoﬁlﬁﬁhﬂﬁq mgthans 31991%3 10H), 1.99-2.12 (m 2H), 2.35 (s,
H , 2!H3MRICDON) :3H).98 @, BI-3HA8H)M.3BHUE (B, 2R),(1557-1 21X m, 8HES B-389(m

TIRE OIS, VO & ol b N

H) . 15.76X@mb1)e6.38 (§9)3.1Hz, 1H), 6.47-6.57 (m, 1H), 6.63 (d, J=8.2Hz, 1H), 6.92 (1,

L LR 3561 VAT SRR P B A MBS e 0. o, s

I

5

p

(chl®r ofHy.m : rrethanol =6:1); "HNW (CD3CD) : 6 0.96 (t, J=7.4Hz, 3H),
1.30-1.45 (m 2H), 1.50-1.90 (m 6H), 2.10-2.25 20 (m 2H), 2.47 (s, 3H),
2.59 (s, 3H), 2.90-3.05 (m 2H), 3.20-3.40 (m 2H), 3.53 (s, 2H), 4.05 (m
1H), 6. Biarple 166R) OB {buittH 1) { 6-[A-Cihylcatianfonl ) pBehoxy -2 Abethgl-3.0=8. OHz, 11-1),

5 ??bﬁi’\ﬁ# ool tgr ey MRt s,

pyri di nyLLrdR 3,48 (eahyéap@atsquhano b2dwy| } am no) 2, 4-di fl uor obenzani de TLC
g F€50 %yﬁgkc(@vmﬁ%t@% 2’(@5 '126 JL)7 3H }ﬁhﬁé?@%@bzkﬁ 9598 (t2 .
(s 3H) 1.73 (a7 6H).9708 %1191?111) Hj ((5d3H132287@r—é7( ), 3.14=3.24 fm, Z(Hf)a 32‘@)(3 3. 42

(s, 2H)2H143; 4@3@6%& QH) 430191424 gm7ﬁH)(,% 7244 - 13916) 5@9%4@55(11121}6% 33#&1 1@1 2, (d,
J=4. 9Hz 475) ﬁa 1H), -6.95 (m
11-1), HALA éé%% 1121@)66 (?1;15-9“%%2 1iDgb. 9244, hli) 51!‘}2 1H7) 77§2? 1789(11( r?eH),z

8. 64- 8. 7k9((@) ;I=82Hk), 1H 80 16( £1), 8.64-8.72 (m, m%
5- {% 1-[ (6- {4 [ (4-ace yI | - pi perazinyl ) car bonyI phenoxy} - 2- met hyl - 3-
pyridi nyl ) met hyl ] - 4- pi peridinyl } (butyl)carbanoyl] am no }

- 2, 4- di Exapleieersde 1}3}‘3{1”[-(@ metﬂfvl 6-{43(4-die l@rpwahﬂaﬂ@ca;bm@quy 9:1);
R O oe 7Lt i ool 7 Py ity ook 17

Y M E‘H’é’&”‘é"ﬂy 8 PIRPBH™MYS 13-3.24 (m 2H)
3. 43 (sTLE]-i)Rf(B444@1—u31l&ﬂm(ethan8l-bn¢thaAolO@94) 24 (En 1§ 1), 5. 7411 (s, 1H), .
6. 36- 6. : 67 = : :
310, ert IR iy A8 it b 52 48 o By 863 o ko, 2 BT
11-25, 8mpZH), 833 (s, 3H), 2.36- 251 (m, 7H), 2.87-2.96 (m, 2H), 3.15-3.23 (m, 2H), 3.42 (s, 2H),

3.46-3.89 (m, 4H), 4.10-4.24 (m, 1H), 5.74 (br. s, 1H), 6.38 (d, J=3.1Hz, 1H), 6.45-6.56 (m,

1H), 6.64 (d, I=8.2Hz, 1H), 6.92 (t, J=10.6Hz, 1H), 7.11-7.17 (m, 2H), 7.39-7.45 (m, 2H),

7.58 (d, J=8.2Hz, 1H), 8.68 (t, J=8.7Hz, 1H).

30  Example 16(64) : 5-({butyl[1-({6-[4-(1-hydroxy-1-methylethyl)phenoxy]-2-methyl-3-
pyridinyl }methyl)-4-piperidinyl]carbamoyl}amino)-2,4-difluorobenzamide
TLC : Rf 0.53 (chloroform : methanol = 6:1);
'H-NMR (CD;0D) : § 0.96 (t, J=7.2Hz, 3H), 1.30-1.45 (m, 2H), 1.54 (s, 6H), 1.55-1.90 (m,
6H), 2.05-2.25 (m, 2H), 2.47 (s, 3H), 2.90-3.00 (m, 2H), 3.20-3.40 (m, 2H), 3.48 (s, 2H), 4.00
35  (m, 1H), 6.59 (d, J=8.2Hz, 1H), 7.02 (d, J=9.0Hz, 2H), 7.11 (m, 1H),7.52 (d, J=9.0Hz, 2H),
7.65 (d, J=8.2Hz, 1H), 7.86 (m, 1H).

Example 16(65) : 5-[(butyl{1-[(2-methyl-6-{4-[(methylsulfonyl)methyl]phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl } carbamoyl)amino]-2,4-difluorobenzamide

R4



8.7 (m 1 H). Exanple 16(61) :

5-({butyl [1-({6-[4-(di met hyl car banoyl ) phenoxy] - 2- net hyl - 3-

pyri di nyl) met hyl) - 4-pi peridi nyl ] carbanmoyl} am no) -2, 4-di fl uor obenzam de 5

TLC Rf 0.24 (dichloromethane : nethanol= 19:1); 'H NWR (CDC13) : 8 0.98

(t, 3:1.46 1.57-1.77 (m 6H), 2.08-2.19 (m 2H),

248(s ~3.24 (m 8H), 3.42 (s, 2H), 4.10-4.23
T]%gZH)Rf?’ (gg (%(—;z}ll@r@fgnp Ay oF H))d@

(m H) HWR C(UCI3)1B 099 (t61=3831-(213 1329-Hag IEhH)zH)Gl 51371®05$1 6my, 1d3-1p] 6. 63

by 7 T, %és%ﬁ@ 28 (&9131)%’?%%?@%@% 5 st OB R sy B30 47 (T

5-({ but >,¢J2B Im( {8),[425 @} 2if), Sar1bn8®th) KHMe 6G6Y. 4 26aiELHy b:48-6. 5 (chdiHy 6.66 (d,

bae | et P RaOEDLE RN I CPERETRY. 143 PO o Tk B 3 780 B aafel ™

J=7. 2Hz JH}RI9)68 (1. 126.0Hz, 1H3:7. 3Hz, 3H), 1 33-1.46 (m 2H), 1.54- 1.77 (m 6H),
2.08-2.19 (m 2H), 2.47 (s, 3H), 2.87-2.97 (m 2H), 314324(m 2H), 3.42

2H), 3.46-3.56 (m 2H), 4.09-4.24 (m 1H), 5.72 (s, 1H), 5.99-6.08 (m
. 6. Bxarfile 156) 15&{[butgl) -{ [Bmetyb 656- {{ (mettyul fohyhmirb]math8] jphmoxyHp; 6. 92

bt el et Yendo P i piod™ 7400 (m

IOZ nELEyIRfﬂl{ﬁGC[rl(MGfm!lhymeﬂhmpl Perlazi nyl ) carbonyl | phenoxy} -

& RYORCRICHY: S QPSS sl S SRS 20 "Cho-GeR (st 02220 e
~ I=7 Bk, 315,552 A 2832 91 (86K, TH1-83 (51-|§3H),23 ST (1

, 2.

A &%%g 11’31?)4,332@3 a2, 4§H)(v 626 ﬁgﬁ {91 Y?s %,_Png ?7 ((rJi“l %
8 (leJ 56127 (mH}H)ééﬂde@ I(Izan);Léjﬂajt )ILBOIH (mn@ﬁ) 6.92 (t,
D5 6Hz, 311734110m 23{8)1153(&7J=@@H22|1'9{) 8/63Q 168431 IirH)ZH) 7.58 (d, J=8.2Hz,

1) 8.68 30 Exanple 16(64)
-({butyl [1- ({6 [ 4- (1- hydroxy-1-net hyl et hyl)phenoxy] 2- met hyl - 3-

yridi n‘E'xhﬁpIeh)ﬁté 41\0{419(&{[41@6 ﬂn@ﬂ;&b@-&ﬂ?ﬁhﬁ BIN( a@ﬁeéﬁ[’%% difl uor oggnf?m de TLC

"Rf 0.5 | =6 :
J 7. 2HzPY‘3%‘91 %?Prllgeﬁi‘fr&’ﬁyﬁe ‘%Q'Plﬂe“ﬂnflbm K21, 55-1. 90 (m 6H), 2.05-2.25
g, A e s ol AT 702 (d, J5. G 2. 711 (m
é)@i 53LQR1§£%8 @t‘z‘ﬁor?&betha“% psthagol Qé 11-1), 7.86 (m 11-1). Exampl e
16(63) JHNMRHHEWMSOI(&UM“W@@M IGﬁﬂtWﬁ@H’f)phWﬁmﬂﬂ?’uﬁ)hﬁl@W} 3 "
rirdln I (0] m de
BYE O REHER N AR oDioRr Ry i, b AR ORIk AR 1 R G 708088 |
J=7. 3Hz J=%#lz, 11H)29.03- 2B (Em3DH]. lSﬂEL{frﬂ,%{) 184 (& B8 ZPIZOBHB 726 (dd, 1=8.2,
2.6Hz, 1H), 7.61-7.68 (m, 2H), 7.70 (s, 1H), 7.93 (d, ]=2.2Hz, 1H), 8.27 (d, J=2.4Hz, 1H),
25 8.36(d, J=2.6Hz, 1H), 9.65 (s, 1H).
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Example 16(68) : N-{4-[(5-{[4-((5-methyl-2-pyridiny]){[(6-methy]-3-
pyridinyl)amino}carbonyl}amino)- 1-piperidinyljmethyi}-2-
pyridinyl)oxy]phenyl }methanesulfonamide
30 TLC:Rf0.50 (chloroform : methanol : aqueous ammonia = 90:13:2),
'H-NMR (CDCls) : 8 1.62-1.79 (m, 2H), 1.84-1.94 (m, 2H), 2.06-2.17 (m, 2H), 2.41 (s, 3H),
2.46 (s, 3H), 2.83-2.93 (m, 2H), 3.01 (s, 3H), 3.43 (s, 2H), 4.39 (1t, ]=12.0, 4.0Hz, 1H), 6.74
(brs, 1H), 6.86 {d, J=8.5Hz, 1H), 7.04 (d, J=8.5Hz, 1H), 7.11 (d, J=9.0Hz, 2H), 7.16 (4,
J=8.5Hz, 1H), 7.25 (d, J=9.0Hz, 2H), 7.32 (s, 1H), 7.61-7.66 (m, 2H), 7.83 (dd, J=8.5, 2.5Hz,
35 1H), 8.03 (d, J=2.5Hz, 1H), 8.15 (d, J=2.5Hz, 1H), 8.41 (d, J=2.5Hz, 1H).

Example 16(69) : N-(4-{[5-({4-[{[(5-chloro-2-

pyridinyl)amino]carbonyl} (cyclopropyl)amino]-1-piperidinyl } methyl)-2-
pyridinyl]oxy}phenyl)methanesulfonamide
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(m 2H), 2.48 (s, 3H), 2.80 (s, 3H), 2.85-2.99 (m 2H), 3.12-3.25 (m 2H),
3.43 (s, 2H), 4.10- 4.23 (m 1H), 4.25 (s, 2H), 5.71-5.80 (m 1H), 6.36-6.42
(m 1H), 6.46-6.57 (m 111), 6.66 (d, 5 J=8.2Hz, 11-1), 6.92 (t, J=10.5Hz,
1H), 7 13-7.20 (m 2H) 736745(m 2H), 7.59 (d, J=8.2Hz, 1H), 8.68 (t,
J=9. 1H).. Exampl e

5-{[ but SFL@l 1%1[0233rraﬂﬁ9|ac@ate4n{qﬂmekﬁ9|1§u| f onyl ) ani no] et hyl } phenoxy) - 3-

g{r i di nmlmk Dhclho)ffmH@HIldl(ﬁMhmalr@@myl(inagH 10192246 mthwzocbﬁma de 10
J57 . r 1H3 86558 4 213 {04 < Ep. %645@%%9%0 (o (5. b, zs)asz(m(l% "2 46
23’ 3H) (dc2J78!§54208ﬁz(12=l)32|ﬂD17128 2(143,7321)730?(;1112}13 280 (da, Jéw,,z?}l{ﬂim)s 2H),
5 775 871 (ke 2@%?% %309%5’2 (g 5“1@43@8%%(62 RSN 5 60 (U 8. 2,
1H),692(tJ105Hz 706717m 15 7.31-7.41 (m 2H), 7.56
d, J=8

I(\l-{4 [ ( xg?ale]l%émﬁﬁa&é [:S“ r{%ﬁ Pg)ﬁ(%'ék%%ﬂ?rﬁn%%ﬂmq}d car bonyl
}atmhnO) pﬂpenﬂﬂﬂl)nﬂﬂnd’]ﬂ-%%ﬂlhyl}OiiY)PBenYﬂmﬂtltﬂandlﬁoﬁ?tﬁlcheny| L hanol = g 1):

et nane oronet nane . netnano =

"H NVR ﬁg%?&‘é‘qﬁoﬁﬂfﬂ% Fﬁa“%‘(m?%]l 68-1.79 (m 214), 1.94-2.06 (m
2H) 103 -NBR (G}@ls)lﬁ 5520(15179(314)411),21 38}43;%8@1 ChY, 129%-2. lg (817 413,,2.8H) 58 3m36 (s,
6. 7 A0 8Py R am el 0P 3. Suas Ao o6 Dhem 1iD°5 S5 46804

7 61 7. 688. Gsz IZH-])709 (dor §H21H-D{) 703, {=8. 8H222HZDI-|2261@&)J-88H_272HM73B:(2 4Hz,

N—{’4 [(3}2 gr‘elgt_% %r?%‘?f{' %g ﬂiH%)lH)Eéﬁ r| d%wifr@ no c(ar’ bonyl }

am no) Par iR nyl rret hyI } 2 pyri di nyl )oxy] phenyl } met hanesul fonam de 30
TLG g .50 (chl oroform rret hanol : aqueous ammoni a = 90:13:2); 'H NWR
(CDCIS) : 816217 206217(m 211), 2.41
(s, 3H) Examplegl&(El): §1f11!;0r0é ﬁ megiarl @rﬁyném}){lé( {4-(s, 314), 3.43 (s, 2H)

4.39 (t i 6 85 d, J=8.5Hz, 1H), 7.04
(d, J(st[%ne}ﬁﬂ%ll%nyl%m%%]p%o%})} Almﬁ HE&’?” J:(8.5Hz, 111) s (d,

J 9. otPlpzlléynyl}?a@@negﬁa@Pbo tbenzgmide g (m 2H) 7 83 (dd, J=8.5, 2.5Hz, 35
1H) 8. Q3.(( Rf 0.4@ (hitdrofobh): méthad] ( ueduﬁ?arﬁlﬂémaklgo 13: @? 41 (d, J=2.5Hz, 111)-

Cim AR 7 e B A £ Lo,
oxy} pheﬂyﬂ3)2r93 (ay&is) Bi0anarilie3 83 (S28), 4.59 (tQJ%BZ 0pt.0E, HEEH B €brs, MY, l6asol =
a2, RooltaeSolten, it oS tag: o8 kT v 0by, TPl b4 o ﬂﬂz i, "
3 93 4. 02¢(dy J-0:)Hz, @H3 37.45 sl (6.5, 13)Hz,d H7.60-ddh6 (er&}k) 8.01-8t49, (m’l,lﬂH,) 8. 42
7.10-7. %& J(:@SH%!_QH).I 22-7.30 (m 2H), 7.60 (dd, J=9.0, 2.6Hz, 1H),
25
Example 16(72) : N-[4-({5-[(4-{cyclobutyl[(6-methyl-3-pyridinyl)carbamoyl]amino}-1-
piperidinyl)methyl]-2-pyridinyl } oxy)phenyl]methanesulfonamide
TLC : Rf 0.31 (dichloromethane : methanol = 9:1);
'H-NMR (CDCL) :  1.58-1.87 (m, SH), 2.00-2.13 (m, 2H), 2.14-2.44 (m, 6H), 2.49 (s, 3H),
30  2.86-2.99 (m, 2H), 3.01 (s, 3H), 3.46 (s, 2H), 3.47-3.60 (m, 1H), 4.08-4.25 (m, 1H), 6.40 (s,
1H), 6.90 (d, J=8.4Hz, 1H), 7.05-7.17 (m, 3H), 7.27 (d, J=9.0Hz, 2H), 7.72 (dd, J=8.4, 2.0Hz,
1H), 7.90 (dd, J=8.4, 2.7Hz, 1H), 8.04 (d, J=2.0Hz, 1H), 8.25 (d, J=2.7Hz, 1H).

Example 16(73) : N-[4-({5-[(4-{2-butyn-1-yl[(6-methyl-3-pyridinyl)carbamoyl]amino}-1-

35  piperidinyl)methyl]-2-pyridinyl}oxy)phenylJmethanesulfonamide
TLC : Rf 0.40 (dichloromethane : methanol = 9:1);
'H-NMR (CDCl3) : § 1.58-1.80 (m, 4H), 1.87 (t, J=2.3Hz, 3H), 2.02-2.17 (m, 2H), 2.50 (s,
3H), 2.87-2.98 (m, 2H), 3.02 (s, 3H), 3.46 (s, 2H), 3.88-3.97 (m, 2H), 4.20-4.34 (m, 1H), 6.53
(s, 1H), 6.86-6.94 (m, 2H), 7.06-7.18 (m, 3H), 7.21-7.30 (m, 2H), 7.69 (dd, J=8.4, 2.2Hz, 1H),
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57.71 (dd, J=8.4, 2.6Hz, 1H), 8.05-8.12 (m 3H), 8.15 (dd, J=2.6, 0.6Hz,
1H) Exanpl e 16(70) :

N-[4-({5-[(4-{cycl opropyl [ (6-nethyl -3-pyridinyl)carbanoyl]anino) -1-

peri di nyl ) net hyI ] - 2- pyr| d| nyI } oxy)phenyl] nethanesul fonam de TLC : Rf

2 (dichl orane =9:1): 10 'HN gﬁCDClS) : 6 0.90-1.07 (m
H , 1 648> idféi—wﬂéﬂ)z 1H), §5972d,1%2(ZHZ,AH),,8-%1, WeJ22282(WHD- " 4H), 2.84-2.98 (m
H, 3.02 (s, 3H), 3.46 (s, 2H), 3.96-4.13 (m in), 6.56 (s, 1H), 6.90 (d,

pi
0.
4
2
J=8 11-1 0 J 8Hz, 7.26 (d,

J=8. smExwle)lﬁ('é% ?& ({fﬂif“g e B‘hygé*'buh‘msl il Réf”@ﬂlbyl -311° 1)H)7 96 (d((JI, J=8. 4,

2. 7THz, pihiding &Yba(nﬁbyllgﬂﬂ pEH)hn M- J=2.7Hz, 11-1). 15 Exanple
16( 5- et r|d|nyl){1[(6 {4

[(rre%hypgﬂﬁl Wﬂ%ﬁ@é’ a‘ﬁﬁ%yrl d| nyI ) et hyl | -4- piperidinyl }

car banofLL aRlﬂmﬁi) (dh&ﬂ@ﬁmmdmeﬂh@ol RD:1Q, (chlorof orm: nethanol : aqueous

o el | G0 6 A T A A, 0

(s ' 2H) 3H4, B-110 (mJ 20,2096 @, THY, 3.3083.40 (m B8] 3 (5Br(s, 2HDHD.95 64,665, 1(Hz, 2H)1 1- 1),

0! 01ty W08 o ke 5P o ey 69818 3-8 e T Fe) ot D18 4TS o6 (o

2H)J,O 8 (DH)87}ID(d( 9.0, 218, 423 (dd) J=8422.3Hz, 1H)1 7 B)l .(d@F=BdadpHe, 18], BA)5 (d,
N-[4-({ c Vb (. yI 3-pyridinyl)carbanmoyl ] am no} - 1-

pi peri d?niy l)éin‘e]flﬁ ?gg&pﬁﬁ‘l% Ay } oxy) phenyl ] met hanesul f onam de TLC : Rf
0. 31 (dichl oronet hane : rrethanol =9:1); "HHNWMR (CDC13) : S 1.58-1.87 (m
(

2. 5 %%fﬂgjﬁgﬁgm s CIg gy iy N S0 025 (m 3 19, 640
s, i Hpyr Rming)-1-pigeridinydmethylli2( m 3H). 7.27 (d, J=9.OHz, 2H)

d dd, J=8.4, 2.7Hz, 1 8.04 (d, JZZ.d-|Z,
f5( g%n%gﬁ}&}Qah%meﬁﬁaﬂlsul%n%ﬁle&le (73) © N-[4-( {5 [|('|)4 ( (
2 butyn-TIL Gy R G50y PfUBmpyTth Flédpbanoyl Jamino }-1- 35

?hpga : glrlmkm RECDA0D)2 apwso qil9oxﬂnz sgywwgoyl(ﬂqnm @nﬂﬁyhb?na@mi@ 4@@ 3Hf%f 0.40

(d cht OOOBELNINS 2 o R 103Nk 96 b N M s 220, 3505 33 98 Lo i o1
3 02 (5693@1,,]—%4462 4 1), 269 (d, =883 ), (120 (2H)=8. 4‘F-Iz2®H§173}b(dml JdAHL)2H)6. 53

H) 6,94 1-7 7.69 ( dd
128" 27364 izt 258k g % Tl 2 3 5 05 L B T . o
8 31 (dJ=26Hz2HE). 1H). Exanple 16(74) :
N-[4-({5-[(4-{(3-nethyl-2-buten-1-yl)[(6-nethyl-3-
pyri di nyl ) car banoyl ] am no}-1-pi peridinyl)nmethyl]-2 5 pyridinyl}
oxy) phe Exhiplet 16470 s N-{b (@Afi(4t¢ (3-methylbutyl)[(6-methyl-3-pyridinyl)carbamoyl]amino}-1-
piperidinyl)methyl]-2-pyridinyl} oxy)phenylmethanesulfonamide
25 TLC: Rf0.54 (chloroform : methanol = 10:1);
'H-NMR (CD;0D) : § 0.95 (d, J=6.3Hz, 6H), 1.45-1.55 (m, 2H), 1.65 (m, 1H), 1.70-1.95 (m,
4H), 2.10-2.20 (m, 2H), 2.46 (s, 3H), 2.90-3.10 (m, 2H), 2.96 (s, 3H), 3.30-3.40 (m, 2H), 3.53
(s, 2H), 4.00 (m, 1H), 6.94 (d, J=8.4Hz, 1H), 7.09 (d, J=9.2Hz, 2H), 7.20 (d, }=8.4Hz, 1H),
7.30 (d, J=9.2Hz, 2H), 7.73 (dd, J=8.4, 2.2Hz, 1H), 7.81 (dd, J=8.4, 2.4Hz, 1H), 8.05 (d,
30 J=2.2Hz, 1H), 8.39 (d, J=2.4Hz, 1H).

Example 16(77) : 2,4-difluoro-5-{{(3-methylbutyl){1-[(6-{4-
[(methylsulfonyl)amino]phenoxy}-3-pyridinyl)methyl]-4-
piperidinyl }carbamoyljamino } benzamide

35 TLC:Rf0.36 (chloroform : methanol = 10:1);
'H-NMR (CD;0D) : & 0.95 (d, J=6.3Hz, 6H), 1.50-1.90 (m, 7H), 2.10-2.20 (m, 2H), 2.90-3.00
(m, 2H), 2.96 (s, 3H), 3.20-3.40 (m, 2H), 3.53 (s, 2H), 4.01 (m, 1H), 6.94 (d, J=8.5Hz, 1H),
7.08-7.15 (m, 3H), 7.28-7.32 (m, 2H), 7.81 (dd, J=8.5, 2.3Hz, 1H), 7.87 (m, 1H), 8.05 (d,
J=2.3Hz, 1H).
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TLC : Rf 0.59 (chloroform: nethanol = 10:1); '"HNWR (CD30D) : 6 1.60-1.90
(m 4H), 1.73 (s, 3H),1.73 (s, 3H), 2.05-2.25 (m 2H), 2.46 (s, 3H),
2.90-3.10 (m 2H), 2.96 (s, 3H), 3.30-3.40 (m 2H), 3.53 (s, 2H), 3.95 (d,
J=5.1,Hz, 2H), 4.08 (m 1H), 5.15 (m 1H), 6.94 (d, J=8.4Hz, 1H), 7.09 (d,
J=9.O0Hz, 2H), 7.21 (d, J=8.5Hz, 10 11-1), 7.30 (d, J=9.0H, 2H), 7.73 (dd,
J=8. 4, 23Hz 1H), 7.81 (dd, J=8.5, 2.5Hz, 1H), 8.05 (d, J=2.3Hz, 1H), 8.38
(

d, 1= {2E§ 115978) Exa Bfélogﬁgﬂ'@thyl%{l [(6 {4 [(n?l)ethylsulfonyl)amm oJphenox

cl.obu dirnyl ) carb army%] am no }

N-[ 4-
[p pepyr&f ir)l?%m qmcrzdl&ﬁ}w%wmﬂr’}lw}y% wr]oh%taaawéfsm fonam de TLC :
Rf 0. 50TLGh|l§T(pi PlcRlorofobhhandhans] 2Qod); 'H NWR (CD3GD) : 6 1.60-1.90 (m

S 3 TR ghp”bD%Héé IRRTYOR ?&%ﬁ@(rﬁrﬁﬁb&oﬁ@s@éﬁ%&ﬁo T 388

1H), 6294 (§,3H))%80-4145, (ml HH), ?75@?5 oH), 3J$£8(112H2H§ Qm(dmmszmﬁeosﬂrm 11-1),

7 ore 3, 55 o B Paied 5. 2 30 3 b oSt 5 Sl

16(76)

o Lirféiﬁ% IrlR T S itspiTobrsbdmeddbt Gl iy s B ot 25 Toc -
Rf m 54%Mhlgggggméﬁgmmgﬁn@ta&bﬂ@%mln%}f?mgmﬁsmﬁgdézo1852(go E]me 123|I:I|)z
h % l é) y . = . y
4 i £ 1001 iy P i
J 8 4HZ 81 )
128 2. 31920 G2, 33000 . T (s, A5 060, 1R 8, 3850 Ay 75 €
Exarrplh c(ETS 9% @ J4=$dSiH2L JBD.L.69 (d, [E32Hei ), Bdﬂ%m,)llﬂjl)_, 13868t 2}{),}
car am);lglsg]Lf (g(?ﬁr}%ggé ?gﬁl%é?nﬁgg@?ghrigjpy% Pdow%hgghﬂxrof or mIo prret hangl = 10:1);
"H-NMR (CDBOD) : 6 0.95 (d, J=6.3Hz, 6H), 1.50-1.90 (m 7H), 2.10-2.20 (m
(22 12 %QaﬁBQQG(E(OT 221':ﬂlﬂu3ro9§-{ (@hﬁé&yb&@@r ﬁ64§1 (m 72|2_|)8 73323(%5 2I2—|)H) 74921
(dd, J= ﬁ(ﬁ@th}ésugﬁqzyl)mmﬂjphevom ?(ﬁyf@aylil)lethsl(]ds (d, J=2.3Hz, 11-1). 87
Exarrpl epﬂp@ﬁa l}carbamog ammo benzamid

pyr ﬁ%ﬁ E‘Y‘)ﬁ Eé‘i‘fﬁéﬁ-“(’i gﬁt lmssgl IOQ?%' Z\gm} nO]szegloﬁlﬁo?obenzam de

TLC : RFHLNMR (CThom)afsar.oo ¢, FEtIRNaH)A.401 BD; (m52Hb+1NM?1 BSIROBYN), 2. F)- 2260 1.90

3503 @ﬁ%ﬁf?%% (%22‘5593293&?%"%5&%0@9291)6383(%%55%2%1& I

7.08- 7. th, 1K)6.93H0, J=8.54Tz, 1H327.08+7. 12k, 3A).813¢ (1l J=9.6Hz2HY 7 214 dd, UHB.5, 7.85 (m
1, 8. Qal-fz(,le)],_S?OSZ(ld,ZJ—iﬂ)Iz, 1H), 8.14 (m, 1H).
25
Example 16(81) : 5-[(3-butyn-1-yl{1-[(6-{4-[ (methylsulfonyl)amino]phenoxy}-3-
pyridinyDmethyl]-4-piperidinyl } carbamoyl)amino]-2,4-difluorobenzamide
TLC : Rf 0.36 (chloroform : methanol = 10:1);
'H-NMR (CD;0D) : § 1.70-1.90 (m, 4H), 2.10-2.20 (m, 2H), 2.37 (t, J=2.4Hz, 1H), 2.40-2.55
30  (m, 2H), 2.90-3.00 (m, 2H), 2.96 (s, 3H), 3.48 (t, J=7.2Hz, 2H), 3.53 (s, 2H), 3.94 (m, 1H),
6.94 (d, J=8.4Hz, 1H), 7.08-7.15 (m, 3H), 7.28-7.32 (m, 2H), 7.80-7.85 (m, 2H), 8.05 (d,
J=1.8Hz, 1H).

Example 16(82) : N-[4-({5-[(4- {butyl[(6-methyl-3-pyridinyl)carbamoyl]amino}-1-

35  piperidinyl)methyl}-2-pyridinyl }oxy)phenyl]methanesulfonamide
TLC : Rf 0.36(chloroform : methanol = 10:1);
'H-NMR (CDCl) : § 0.99 (t, J=7.4Hz, 3H), 1.30-1.50 (m, 2H), 1.55-1.80 (m, 6H), 2.00-2.20
(m, 2H), 2.50 (s, 3H), 2.90-3.00 (mn, 2H), 3.02 (s, 3H), 3.10-3.30 (m, 2H), 3.47 (s, 2H), 4.16
(m, 1H), 6.22 (s, 1H), 6.90 (d, J=8.4Hz, 1H), 7.09 (d, J=8.3Hz, 1H), 7.12-7.16 (m, 2H), 7.24-
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Exampl e 16(79) :

5-{[ (cycl opropyl net hyl ){1-[ (6-{4-[ (et hyl sul fonyl )am no] phenoxy}-3 10

pyri di nyl ) met hyl ] -4- pi peri di nyl } car banoyl ] am' no}- 2, 4-di fl uorobenzam de TLC
: Rf 0. 36 (chI oroform: nethanol = 10:1); 'H NWR (CD30D) : 5 0.34-0. 37 (m

0. 55- 1. 06 111 1.70-1. 10- 2 20
2 90 3. @@8((m, 2@359 6923%6&%4 2%?,1)& 131))2&81 &id, J:%méHz 11@),8@75@,1 ﬁ)s

(m 1H)82§ g4J=(2c15HZJ:fﬁ 1H), 7.09 (d, J=9.2Hz, 7.11(m 1H) 730(d
|51) l(dd J=8.6, 2.4Hz, 1H), 791(m IH), 8.05 (d,

J 2 4Hz 1H). Exarrple 16(80) : 2, 4- d|fluoro 5-{ [(2-hydroxybutyl) {

1-[(6- (Exahﬁm%M)SW[@WL[XWd}@io thiﬂ?ﬁﬁéthyl) -BiekHydizoyl ) met hyl ] - 4-

pi peri di nyl m no 0O TLC : Rf 0.27 (chloroform:

rret h%noPYﬂdla}El%f ﬁtb&’&ﬂ?f‘ inym 1, J=7.5Hz, 3H), 1.40-1.60 (m

311) 35 cihnﬁti mh@mﬁhé@ﬁf&&md@n :2),H232 (2 90-136 004((r)n5 Z(H)’ %H?(S 535194 (d
m m ,

J=8. 5Hz, @3%%1? 017%@%)(d J=9. OHz, 2H), 7.81 (dd, J=8.5,

2.3Hz, IHNMR @DC): &@zmm) (il HH), ®76-0.701(in, H), 0. 9 (X ENp | & 5168k, 41D),

5-[(3-buyt 4-

py£ |( di n; 036%#916&} iH)[ QSPB r%?ﬁ@pﬁ‘m&?@gﬁo%W#@@@@}Ja?f‘ﬁa&%éﬁéam de
TLClc;f Ri(s, QH3H4.2 £ (vh oY1), 6:8M (s, 1Bt 680 ¢d, J=85®IA%J.)I;{),'7WH2RHKEBQDH); 7.62-57.160- 1. 90
250 3 88 2 720 28 Bhe L 7. td B 308y ez 28 2 ST o
(m 1H) J=2.8H941Hd8.31%8, MRAZTHZA HH). 7. 08-7.15 (m 311), 7.28-7.32 (m 2H),
7.80-7.85 (m 2H), 8.05 (d, J=1.8Hz, 1H). Exanple 16(82) :
N-[4-({5-[(4-{butyl[(6-methyl-3-pyridinyl)carbamoyl]amno) -1- 35

pi per i diEuinpleettii§4)]: N {4y ld#{(2-hy dreyyipid){(6-inetiyhdrpsdinydcarbadey lfaGino} R 0. 3

6(chit or Mdi g Xy I on dQ 99 (t, J=7.4Hz, 3H),
2 9§ 3. g"f(gnﬁfgg(iﬁi%mfﬁ%&l %Jii{%étg?(m 231:1)ﬁ 3. 47 (25502(1% A 4.16

(7m12I ;') 16@113@\ KZL%CI});DS 162 gtOJémHé (33{)4!*% ﬂdd)%n 4 92 ()@' 2, 21)-(%1 %H;Zz 4&5% .

(dd, J=81, 2%5%% (mlﬂé{)  B0hes, ¢H), 33“}23 Q@iﬁm 2, 3. 44&18,2231)( a 551312 16‘9{24 13 (mpy) .
EX?IWB: ﬁl (§§9b (d, 158, th(ﬁHﬁ?[O@‘kd{Iger?/ﬁhg pwim@llt !I%Z Q)HQGZH'PFWT??@E 3H),
oiya%heﬁﬁq<ﬂé¢ﬁ§%;&ﬁ?@a§%7 BT e 22 LI Ik aae 10: 1)

"H-NVR (SDSH3) 1H),6.90.(3719, 39 (m 2H), 0. 76-0.79 (m 2y 0.95 (m 1H).
1.55-1.80 (m 4H), 2.05-2.20 (m 2H), 2.50 (s, 3H), 2.90-3.00 (m 2H), 3.02
(s, 3H), 3.15 (d, J=5.4Hz, 2H), 3.46

Example 16(85) : N-[4-({5-[(4-{3-butyn-1-yl[(6-methyl-3-pyridinyl)carbamoyl]amino}-1-

piperidinyl)methyl}-2-pyridinyl} oxy)phenylJmethanesulfonamide
25  TLC : Rf 0.38(chloroform : methanol = 10:1);
'H-NMR (CDCl:) : § 1.40-1.80 (m, 4H), 2.00-2.20 (m, 2H), 2.21 (t, J=2.6Hz, 1H), 2.45-2.55
(m, 2H), 2.50 (s, 3H), 2.90-3.05 (m, 2H), 3.01 (s, 3H), 3.40-3.50 (m, 2H), 3.47 (s, 2H), 4.10
(m, 1H), 6.89 (d, J=8.4Hz, 1H), 6.98 (s, 1H), 7.09 (d, J=8.5Hz, 1H), 7.12-7.17 (m, 2H), 7.25-
7.28 (m, 2H), 7.66 (dd, J=8.4, 2.3Hz, 1H), 7.88 (dd, J=8.5, 2.6Hz, 1H), 8.05 (d, J=2.3Hz, 1H),
30 8.13(d, J=2.6Hz, 1H).

Example 16(86) : 5-[(2-butyn-1-yl{1-[(6-{4-[(methylsulfonyl)amino]phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl } carbamoyl)amino]-2-fluorobenzamide
TLC : Rf 0.45 (dichloromethane : methanol = 9:1);

35 'H-NMR (CDCl;) : 5 1.67-1.78 (m, 4H), 1.83-1.89 (m, 3H), 2.03-2.16 (m, 2H), 2.88-2.98 (m,
2H), 3.02 (s, 3H), 3.46 (s, 2H), 3.86-3.96 (m, 2H), 4.14-4.31 (m, 1H), 5.88 (s, 1H), 6.63-6.85
(m, 2H), 6.89 (d, J=8.2Hz, 1H), 6.98 (s, 1H), 7.04-7.17 (m, 3H), 7.23-7.31 (m, 2H), 7.64-7.76
(m, 2H), 7.90-7.99 (m, 1H), 8.06 (d, J=2.4Hz, 1H).
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10 (s, 2H), 4.21 (m 1
J=8.5Hz, 1H), 7.12-7.1
1H), 7.90 (dd, J=8.5,
1H). Exanple 16(84) :
N— 5- >_hydr oxybut 6 t h d bamoy| 15 1
| pes | BRADPI )T sty orout- Kb meteylod Brtem oD (hellbnkhroaul T onam do TLt © ot
o 56 CDC13) : 5 1.02 (t, J=7.4Hz,
3H), l(ggie%fygiuﬁZHyI)axﬁﬁbﬁﬂx@@éxyg ﬂgyﬂdmy%'hé 854515 (s, ) 3H), 2.8552.95 (m 2H),
3.01 (splpsmélnylé %@f’s‘mlﬁf’}wam@‘fm (s, 211), 3.65 (m 1H) 4 13 (rn 1H),
s 89 (dTLE=&Rf4DS (chlordform? nfdhdnd]l =J98)4Hz, 1H), 7.12 (d, J=
1H

4 ot sk o o s S R 5

16( 85) 2. 98K($, 4H){ B.50-340{ (@, REDYN 53 (s LH(,G. 90400 [(m32HY,5i1di(my | He,26. 8068y | | ani no)

e PO Be BT E PR R o). 21 g T FOR R et %ﬁzfﬁgimfdf@oz?mnc

H), 2. D@2, PA), 70 (2t)1H)28.04 (d,U=2.452, BH-}DZ 1H), 2.45-2.55 (m 2.50 (s

(m 2H), 7.24-7.28 (m 2H), 7.69 (dd, J=8.5, 2.2Hz,

H, 6.87 (s, 1H), 6.90 (d, J=8.5Hz, 1H), 7.09 (d,
6
2. 7Hz, 1H), 8.07 (d, J=2.2Hz, 1H), 8.31 (d, J=2.7Hz,

4
3H), 2.90-3.05 (m 2H), 3.01 (s, 3H), 3.40-3.50 (m 2H), 3.47 (s, 2H), 4.10
(m 111), 6.89 (d, J=8.4Hz, 1H), 6.98 (s, 1H), 7.09 (d, J=8.5Hz, 11-1),

(7 16 7 EXarple 18E98) : 3-[dftyl71-26- {4+ (n@Hhylsulfog){ruidejpheiony} - Rp@tdiny bpthyld: 88

(69, 35S B skoy ity Bnucioferibicel) 90 815 (d 3=2 6k, 13-1)
5- [(2 bFLEr-RE 64 (hlarefofm-: [nfetesmoy =0t Hpny| ) ami no] phenoxy} 3-

pyr

Rf

0. 45 ROTRRCTLODR SHE0S € e drle 8P "G50 j"*?@' R e
ap) (m12H5206023 . 20) 298 (63D, 180G (ZIH)4H)§731 @ 1 (xg;ﬂagg 68502 (.
5 l_b 775 J=8.4

m
H)jc 3. 46 1L 1
152 g«:ﬁJ %41{% 1), 73)8%2}(&63}@717 22)3(&)1 ﬁ?}iﬁzﬁgé Bo8a L
23-7. %17H(lm1 Bﬂ) I (Adglr8A, 26tz th)zﬂ-@5 (d7 J9baHz )(m 1H), 8.06 (d, J=2.4Hz,
1-1). 89 Exanple 16(87) :
4d|fuor05 3= et I--buen-I-I 6-{
(et hy X8RPl f%f’érrl\ﬂgﬁ &ﬁe[ﬁ%s{ Ut@u%/%@é‘{yﬁ§1[P§fﬁé¥lﬁ9FﬁIb@noﬂﬂ%’é'PP8ﬂhyl
ar bamoyipkridifiyethy ﬂﬂg&ﬁ pherf§ll I tZPedutfoh@nifeor m :  met hanol = 10 1); 5
; ﬁ 1.70-1.90 (m 4k),, 2 00-2.20 (m 2H),

(enl °Z° (- dnethgpl aguegussaraey ’G‘ﬁ]‘%3 %.53 (s, 2H), 3.90-4.00

(m 2H) B NMR((I@DCHH) 5 BODA, (1d6. SHA=EHIY} Hizs3- 1189 (m74HD91(89r2 15-6n,7310), 22!9!)3 7.11

gm%l(k?jsﬂj 28 f;gs Co%! Y'izq)l éx%b f(g(ggr)sdz 8134615, 580 4 08 1§{5“ 1H).,

5°[ ( but $I3p1s,[1¢5; 684 ey NS 0 0 U T -
4P per b A (£ ORI TIOha 3 sV BACTAR TS ad s s, Fsel, 1, gy @ of or m

: met han
25 J=2.5Hz, 1H), 827 (d, J=2.5Hz, 1H).

(
3
6.
7.
1
2,
[
C

Example 16(90) : 2-fluoro-5-{(isobutyl{1-[(6-{4-[(methylsulfonyl)amino]phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl } carbamoyl)amino]benzamide
TLC : Rf 0.39 (chloroform : methanol : aqueous ammonia = 90:13:2);

30 'H-NMR (CDCL) : 5 0.98 (d, J=6.5Hz, 6H), 1.56-1.90 (m, 4H), 1.90-2.15 (m, 3H), 2.89-2.98
(m, 2H), 3.01 (s, 3H), 3.05 (d, J=8.0Hz, 2H), 3.46 (s, 2H), 3.90-4.03 (m, 1H), 5.91 (s, 1H),
6.53 (s, 1H), 6.69-6.80 (m, 1H), 6.90 (dd, J=8.5, 0.5Hz, 1H), 7.09 (dd, J=11.5, 9.0Hz, 1H),
7.13 (d, 7=9.0Hz, 2H), 7.28 (d, J=9.0Hz, 2H), 7.64-7.72 (m, 2H), 8.00 (ddd, J=9.0, 4.5, 3.0Hz,
1H), 8.06 (dd, J=2.5, 0.5Hz, 1H).

35
Example 16(91) : 5-[(2-butyn-1-yl{1-[(6-{4-[(methylsulfonyl)amino Jphenoxy}-3-
pyridinyl)methyl]-4-piperidinyl } carbamoyl)amino]-2,4-difluorobenzamide
TLC : Rf 0.79 (chloroform : methanol = 6:1);
'H-NMR (CD;0D) : § 1.66-1.95 (m, 4H), 1.81 (t, J=2.3Hz, 3H), 2.09-2.21 (m, 2H), 2.93-3.03

90



'"H-NMR (CD3OD) : 6 0.95 (t, J=7.4Hz, 3H), 1.30-1.45 (m 2H), 1.50-1.70 (m
2H), 1.75-1.90 (m 2H), 2.10-2.25 (m 2H), 2.96 (s, 3H), 3.20-3.40 (m 4H),
3.53 (s, 2H) 400(m IH), 6.93 15 (d, J=8.4Hz, 1H), 7.08-7.20 (m 3H),
7.29 (d, J= H, 7.54 (m 11-1), 7.74 (dd, J=8.4, 2.7Hz, 1H), 7.81

N[ 4- ﬁ{ ik {’z@?ﬁmﬂ 3 68 Gt 0BT 8 ea?%i%ﬁréﬁ#}a%)m 1,20 (m,

pi peri dBHy|7)3TIE(fdhy4=9 0Hz DH), Aignydd, J=8sY2.RHE NV, U%f'(a@ei&wﬂ‘ tmam UH),305TdC : RS
0. 48 (c?l Eﬁf orllﬁ met hanol : aqueous ammonia = 90:13:2); "H NWR (CDCl3) : 6
0.99 (d; ; 6H), 1.63-1.89 (m 4H), 189215(m3H) 2.49 (s, 3H),
289298(m2|—|) 301(s 3H), 3.05 (d, J=7.5Hz, 2H), 3.46 (s, 2H),

200 ¢ Phabile i 20 Bfube e e Bprod et g™ 5 37

( dd J=8yiding)imbthy] ] U-hiperidi@pl } (ptdpyljathamoyl amiin,} bétdamide 06 (d, 25 J=2.5Hz,

2 fl uoroi‘g(qf'fl s%(t?)&?lwr??}‘ﬁz én%&??net gfg&) f é)nyl ) am no] phenoxy} - 3-

pyri di nyH)NMRAED):;0D)-: B beF {tdl7H3HZ, 360y baimdyPIs) eyt HY) 2. ted 23 kind 8HYLXB89-3R5 0. 39

(chl or of ar t 9 C :
0 68 ( o B0, 2 QS 35 2BARDITEBE 77 ks o, 1, LOMTupEARY © 0
2H) 10 3 OH),('éO4-3HW (mg 305, 180 (4 i‘@-@ﬂﬂ@liﬂﬁ-@%&l,@ﬂ), &pp (d,3=20Hz, 0H).(m 1H),
5.91 (s, 1H), 6.53 (s, 111)669680(m1H) 6.90 (dd, J85 0. 5Hz,
1H), 7.09 (dd, J=11.5 3 (d, J=9. Oz, 2H), 7.28 (d, J=9.0OH,
2H), 7. &amplpzw(?ﬁ) SH3- bgteod xlcﬂhrﬂ(é {Jdcé(n@thyzhs@onsl)mﬂphmxy}é 06 (dd, J=2.5,

0. 5Hz, |
1-[(6- {%n&h%ﬁﬂm gﬁé ﬁélgﬂ}ﬁ%rbé‘ﬁ[éﬁlﬁr@%%mp‘%}% JPRNAIILE, 1 - 4- pi peri di nyl
} carba % @TQWI%?*@? Afabide TLC : Rf 0.79 (chioroform:

rTet fﬂ@nO”H:NIGIRlOCD df_lgNm S@Dmn 4H%, 10$6:23. &52H 2.9 45 %mSQH §,0. 9213Eaa

; oo 4. %g‘)(z%’r%& @Hﬁ{) %43? %maiﬂ) 3@9(21}-1& 30’%10 (12014%449 ;D-%O m, 231 éo’l’3-

J 9 Ost%:%n 1F0) 8204 (i} J=9. 3Bz SLHR 72427, 19t 3H), 980(dd=9218, OH), 7. PH7.91 1) . 8. 05
0

d, npl e 16(92) :
2 4- di flébﬁ %&4{1[]{1%%156%4 [((raret hyl suI f onyl ) am no] phenoxy} - 3-
pyri di nyl) nmet hyI ]-4- p| per| di nyl } (propyl)carbanoyl] am no) benzam de TLC :
51920 1. ExanpBLfeh s TSGRk R sy mab Vsh aminclpfehob g 5 5

3 12 3. Pyridimy])Rebhyl]31-pdefidinyBkhrbaBopandindD-2(4xiflubhobefizasid¢ d, J=8. 4Hz, 10
1H), 7.@}% @Cﬁ@’f"{%‘ ggtﬁ&ol\l—@l)ﬂ-lz 2H), 7.76-7.90 (m 2H), 8.05 (d,

J=2.2Hz
5- [ (3- bUtENMR ke 631{34 ﬂ@ﬂdnhﬁfléull 49A00)erBHY 207232 yin, 3H), 2.97 (s, 3H),
di nyl q
'FIJ'{E:I in g)g"?gf'ka] %14);, gfzﬁef 84l xHYJ%:;Cs?r(paggﬁgy? 3% Qs 3; 6165 (' aLekenz i de
25 7.07-7.18 (m 1H), 7.07-7. 12 (d, J=9.0Hz, 2H), 7.27- 7.35 (d, I=9.0Hz, 2H), 7.77-7.89 (m, 2H),

8.05 (d, J=1.8Hz, 1H).

Example 16(95) : 2-{5-[(butyl{1-[(2-methyl-6-{4-[(methylsulfonyl)amino]phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl } carbamoyl)amino]-2,4-difluorophenyl } acetamide

30 TLC:Rf0.56 (chloroform : methanol = 10:1);
'H-NMR (CD;0D) : § 0.96 (t, J=7.4Hz, 3H), 1.30-1.45 (m, 2H), 1.50-1.90 (m, 4H), 2.10-2.25
(m, 2H), 2.47 (s, 3H), 2.90-3.00 (m, 2H), 2.98 (s, 3H), 3.20-3.40 (m, 4H), 3.49 (s, 2H), 3.53 (s,
2H), 4.05 (m, 1H), 6.65 (d, J=8.4Hz, 1H), 6.98 (m, 1H), 7.08 (J=9.0Hz, 2H), 7.29 (d, ]=9.0Hz,
2H), 7.35 (m, 1H), 7.67 (d, J=8.4Hz, 1H).

35
Example 16(96) : 5-[(butyl{1-[(2-methyl-6-{4-[(methylsulfonyl)amino |phenoxy}-3-
pyridinyl)methyl}-4-piperidiny! } carbamoyl)amino]-2-fluorobenzamide
TLC : Rf 0.56 {chloroform : methanol = 10:1);
'H-NMR (CD;0D) : & 0.95 (t, J=7.4Hz, 3H), 1.30-1.45 (m, 2H), 1.50-1.90 (m, 4H), 2.10-2.25
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15 'HNVR (CD3CD) : 6 1.66-1.94 (m 4H), 2.08-2.24 (m 2H), 2.29-2.45 (m

2H), 2.92-3.03 (m 2H), 2.96 (s, 3H), 3.30-3.39 (m 2H), 3.53 (s, 2H),

3.93-4.07 (m 11-1), 4.98-5.20 (m 2H), 5.73- 5.95 (m 1H), 6.94 (d,

J 8 4Hz, 11-1), 7.04-7.19 (m 3H), 7.30 (d, J=9.2Hz, 2H), 7.77-7.91 (m
8. 05

4 .
S cy&m@é&wﬁ@t W51 70522 6023 RdBreth 3 3R AP p SR D2 05
pyridi n W, 694 (4348 87,1 1H)NY 0637 BATRBIDYT. ham 099 oHé; 2’H}1|7f55l{@f[ appnz.awi de
TLC : %3;’}}%3 9r7050 met hanol = 6:1); VR ( CD3 6 1.21-1.37
(m 2H)(d ré@ﬂl}lH)Q 07-2.32 (m 3H), 297(s, 3H) 2.97-3.03 (m
2H), 3.26-3.33 (m 4H) 3.52 (s, 2H), 377396(m 11-1), 6.95 (d, J79Hz,
11 1 5 7,07 41 9.

0. bz BompIE By N Cunf s Lk dPadbromynibandufifidoa, &)
2 {_5d_[ ( lplli)!eﬁd{ﬂyi)[rr(eﬂ%ﬁiéﬁmﬂthﬁ Zﬁ)"rﬁdlnﬂﬁmw)ﬁhﬂnwwﬂ})aﬂgﬂuzfoiém?flﬂoxy} h3 ¥
ridin i am no i fl uorophen

gget am @@ﬁé&(ﬁ@o@?@%@%ﬂcﬁl%eﬁ%@8quy1 t hanol = 10:1); HPNI\/Ry(CDSCD) :
6 0.96 (HNB’I:RZ(QI]DEI3)3$-I§)991t 307.2HaBH ). 33H)46(1n52(}1)119@ 1(78 (4 H§H), 2.082-20 25
5o (& oA AT olD. 232007 (o B HS Sialtag AP G B, 485,50,
%I:DB;LELZGISZQGEQ}U—Q 362193? s, 1H)2@54 &, 1349HaHA]D), 625&)(1:1 JT—SEBJI( ) 1699 (dd, 6710.4,
- (bt I TR P AT e P S G T Py S8 e 784
pyri di nyi-8Estll)l | - 4- pi peridinyl } car bam)yl )am no] -2-fl uorobenzam de TLC :
Rf 0.56 (chloroform: rrethanol = 10:1); "H-NWR (CD3OD) : 6 0.95 (t, J=7.4Hz,
3H), 1.30-1.45 2.25 91 (m 2H), 2.47 (s,
3H), 2. @mmmlé(g%) 2¥pf4- (t5 é(é {(ogtyl@rmeﬂgfléﬂma@elypﬁwbmpyl]@nw}(ls 2H), 4.05

1 , J=9.0Hz, 2H),
(7m5%%|‘|) plﬁerﬁﬁlny(l etHﬂEGl)tﬁgthyl %lcﬁng?m?y_)ﬁﬁen@[]}neﬁ%sﬂ'foﬁ%xngﬁp 5 16005 :H)

N-[ 4- ({éfl[@Rf g)@‘ﬁ 191‘89%{%132 " = iud?olgihenyl )ca-r banoyl ] ami no}- 1-
pi peri di'pyNMre mthg 65 UBBlY I=228y! 314), 133l - .40 ) TDE D011 798@ olofonpgn de
1 0o 8 LR o0 R0, ok oat NS i .
2 47 (S 2EB.984. B/(n,. 194), 6.08 (KHH), B40@, (H), 6349 (d, B=812H3. 128, 1.09-72H) (m, 3}92 (s,
29 80772%}91?&‘29]61 ?§§@éj_§z§6 lng 8. Z’Hz11 0 7 3. (7d15j(ﬁ1 Ol24ZH) EETRT
(m2H) 756dJ82Hz 8.58 (dd, J84 6. 8Hz, 1H) Exanpl e
15199 b i S R R D 25
. Rf 0. 3§riddiyOimethnd jvépienidinyl }rtethamwl)amnIbQ-Z;Lfb-dlﬂuorobenzenesulfonamde
TLC : Rf 0.40 (ethyl acetate);
25  'H-NMR (ds-DMSO) : 5 0.88 (t, ]=7.3Hz, 3H), 1.19-1.35 (m, 2H), 1.39-1.77 (m, 6H), 1.96-
2.11 (m, 2H), 2.34 (s, 3H), 2.77-2.89 (m, 2H), 2.97 (s, 3H), 3.09-3.22 (m, 2H), 3.39 (s, 2H),
3.82-3.97 (m, 1H), 6.71 (d, J=8.2Hz, 1H), 7.07 (d, J=9.0Hz, 2H), 7.22 (d, J=9.0Hz, 2H), 7.49
(t, J=10.2Hz, 1H), 7.58-7.76 (m, 2H), 7.63 (d, J=8.2Hz, 1H), 7.83 (t, J=8.2Hz, 1H), 8.14 (s,
1H), 9.38-9.95 (m, 1H).
30
Example 16(100) : N-[4-({5-[(4-{butyl[(6-methyl-3-pyridinyl)carbamoyl]amino}-1-
piperidinyl)methyl]-6-methyl-2-pyridinyl} oxy)phenyljmethanesulfonamide
TLC : Rf 0.52 (chloroform : methanol : aqueous ammonia = 9:1:0.1);
IH-NMR (CD;0D) : 8 0.95 (t, J=7.3Hz, 3H), 1.24-1.44 (m, 2H), 1.50-1.93 (m, 6H), 2.12-2.24
35  (m, 2H), 2.46 (s, 3H), 2.47 (s, 3H), 2.91-3.02 (m, 2H), 2.96 (s, 3H), 3.19-3.35 (m, 2H), 3.49 (s,
2H), 3.87-4.15 (m, 1H), 6.64 (d, J=8.4Hz, 1H), 7.00-7.12 (m, 2H), 7.20 (d, J=8.4Hz, 1H),
7.24-7.34 (m, 2H), 7.67 (d, J=8.4Hz, 1H), 7.75 (dd, J=8.4, 2.5Hz, 1H), 8.40 (d, J=2.5Hz, 1H).

Example 16(101) : 5-[(butyl{1-[(6-{4-[(ethylsulfonyl)amino]phenoxy}-2-methyl-3-
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'H- NMR (CDC13) : 8 0.98 (t, J=7.2Hz, 3H), 1.31-1.44 (m 2H), 1.50-1.79 (m
6H), 2.07-2.19 (m 2H), 2.24 (s, 3H), 2.46 (s, 3H), 2.88-2.96 (m 2H), 3.02
(s, 3H), 3.10-3.20 (m 2H), 3.42 (s, 2H), 3.98-4.16 (m 1H), 6.03 (s, 1H),
6.40 (s, 1H) 662(d J82Hz 1H) 709716(m 3H), 20 7.22-7.27 (m
2H), 7.55 J=8. 2Hz, H(i le 16(99

5-[ ( but pyd n1[1 methghlHypipen lnylpqmcg/xlbmm@n?mda%%l}q@ﬁ@n&@y} 3-

grhdhprlttmffwu d‘ﬂcHPclerBﬁfettﬁhéWéth %eﬁw&hﬁ{ma@% ﬁ cotat

oo R RN AR i MRS, 13 Y e 5y BT bRY 2800 2 B

1 96 2( nalz}g Y0428, 3}2), 342500 @§n§7)23 67322,5 ,4m), 21D (s, 2H9.4.0B4.23kn, 18) 03 3722
s s ah6 39U s ol BS sk B b 590 G FSpnle S E b i o0 e

(rn 2H) 1HY,.668 (¢, d=10681z2Ha), 711) (d, .V—%&Ii 12H),J¢89-21321 (mlBH), B534d, (8. 2HEH H),
9.38-9.% (( _ lﬁl Exanpl e 16(100) : N [4-({5-[(4-(butyl

[ (6- met )59’17 {Snjp%/ i fyl) car barmoyl ] ani no) - 1-

pi per| di nyl ) net hyl ] - 6- met hyl - 2- pyri di nyl } oxy) phenyl ] met hanesul fonam de TLC

: 2 I r us.,a = 9:1:0.1 " H NMVR
(cosoo) ) ERa glggﬁ% jﬂﬂ@p@&y%@lﬁﬁ%ﬁfg@%- 2 150.1 b3 (m 6H),
2. 196 2. PinetiBfsulfonyDadhinolshéBoxyd -3-Bfiding)AathyH-4- Iﬁb&mdlﬁylgdaraarﬁaquminaﬁ)z,4-2. 96
(s 3H)dlf%;, egzagés m 2H) 349 (s, 2H), 3.87-4.15 (m 11-1), 6.64 (d.
J84Hz i"% 89-7.12 (m 2H), 7.20 (d, J=8.4Hz, 1H), 7.24-7.34 (m
7 E“EC(chQ]&B(GhHKQfonH) meIhaI@lfdﬂ 1)J=8.4, 2.5Hz, 1H), 8.40 (d, J=2.5Hz,

5 [-(buty Og?“? eatlh 20552 B Gy Y. Get iy -9 (g, 1), 2.90-
pyrl di nyl EIID] |3d48r()9l 2%/) 8 8P amb ), et (o]=8 3 HzdiH), ﬁ@ﬁ&ob‘ﬁ@&m de
_atahyl _ | = 5:5:1); 'HNWR
13) H%%jgg@d?@bﬁﬁ %agﬁf 93@&0}1%?% (@1] §g§ﬁ,? ?321-1. 84 (m) 6H) ,
204221 (m 2H), 2.47 (s, 3H). 2.82-3.00 (m 2H). 3.05-3.25 (m 4H), 3.41
(s, 2H) Exdmpié- 16(1%@)( mégzltﬂtyn-ﬁyi?} ﬁ? -théth 11é-é4%méih§9u1f&1yl)3m%mqgﬁeno%%} 3),

6. 46-6. 62
J=10. erynéPyl)m@r 79 %ﬂlpegdleylépﬁrbalml)mnqbfié dsﬂuqrﬁbenzmyn €7.55 (d, J=8.2Hz,

1H), 8T18¢ (MO@F&tﬂ cetdte): mdaBPEe04§(102) : 5-{ [(cyclobutyl methyl){

T v e rﬁoa G B S B6 6 J7 Wt BB 30523001 2ED 2 A6 -
(_:arlgag;)yH]) 61278319}972n14’z’alg§1|3f(blu@[ ﬂgﬁﬂzﬂrtgdﬁi)]'ﬁfgs -3.98 (rg ZH.) 4 ehla3fmer IH), 5 rggt ?Zmol
3 ko 1O 657 U0 5y, 050 o 5212 148 6 Rl st ), 652 b e 110G L5

(m 11 1)12 (8, 59.0HE, 25557 B, J=13L3H)z 119), 086 7d,U59(0Hz, 285, B (d, =ML, H) =9. OHz,

3 11-1), 7.86 (t, J=8.1Hz, 1H). EXx le 16(103) :
5 [(2 b tgg{j{ épﬁf F%)Z met hi/I-G-{4-E(rret hyIsquonl;I))arri ﬁg})pﬁenoiy}-é-

pyr28i nyl ) met hyl ] - 4- pi peridinyl } carbanoy])am no]-2, 4-difl uorobenzam de

Example 16(104) : 5-{[(cyclopropylmethy}){1-[(2-methyl-6-{4-
[(methylsulfonyl)amino]phenoxy}-3-pyridinyl)methyl]-4-piperidinyl } carbamoyl Jamino}-2,4-
difluorobenzamide
TLC : Rf 0.42 (chloroform : methanol = 10:1);

30 'H-NMR (CD;OD) : & 0.32-0.37 (m, 2H), 0.55-0.61 (m, 2H), 1.04 (m, 1H), 1.70-1.90 (m, 4H),
2.10-2.20 (m, 2H), 2.46 (s, 3H), 2.90-3.00 (m, 2H), 2.96 (s, 3H), 3.22 (d, J=6.0Hz, 1H), 3.49
(s, 2H), 3.98 (m, 1H), 6.64 (d, J=8.3Hz, 1H), 7.06-7.15 (m, 3H), 7.29 (d, J=9.2Hz, 2H), 7.67
(d, J=8.3Hz, 1H), 7.92 (t, J=8.1Hz, 1H).

35  Example 16(105) : N-{4-[(5-{[4-(butyl{[2,4-difluoro-5-(1,3-0xazol-2-
yl)phenyl]carbamoyl}amino)-1-piperidinyl jmethyl}-6-methyi-2-
pyridinyl)oxy]phenyl} methanesutfonamide
TLC : Rf 0.70 (chloroform : methanol = 10:1);
'H.NMR (CD;0D) : & 0.96 (t, J=7.2Hz, 3H), 1.29-1.48 (m, 2H), 1.53-1.94 (m, 6H), 2.10-2.26
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TLC : Rf 0.39 (ethyl acetate : nethanol = 20:1); 20 'H NWR (CDCl3) : 6
1.63-1.80 (m 4H), 1.86 (t, J=2.1Hz, 3H), 2.05-2.20 (m 2H), 2.46 (s, 3H),
2.83-2.97 (m 2H), 3.01 (s, 3H), 3.41 (s, 2H), 3.88-3.96 (m 2H), 4.21-4.36
(m 11-1), 5.88 (s, 1H) 645661(m 1H) 6. 60 (d, J82Hz 1H),
6.69-6.80 (m 1H), 6. 8 J=10. 4Hz, 712‘13& , 7.18 (d,
J=3. 3Hz{(m12H)}1 ¥, 47%s, 236{)438 ﬁ:@)@mﬁH)ZIH?G (sz 3515,3(31 3 E{HQBIH,) 3141—9 (s, 2E SOt

J=8. 6Hz 4 éé 1)1H %H?ﬁéﬁl(@é‘}ml(dg JHz, 2H), 721 (5, J=10.3Hz, 1H), 7.29 (4,

5- {[(cycl opr ép
[ (et hyPs% Iﬂéré‘[)) a8 ]! %4, J38 ébﬁz; ThyI02ret ) B.08 (pip&dHai Hy). }

car banoyl ] am no -2, 4 di f1 uor obenzam de TLC : Rf 0.42 (chloroform:
met hanol_ = 10 ; 30 'H I\/R(CD3CDZ : 6 0.32-0.37 (m_ 2H), 0.55-0.61 (m
2H) ,5 1. Gxample 1.6@-0@ Ni[47( 54 (oot (64fgoro- 120xpel,2.320tetrphydreh7- 2. 46 (s, 3H),

2.90- 3. 3. 49 2 3.98

(m 11 %Bqﬁﬁblu?ﬂ gl]ﬁﬁlmo?}ﬁ) Fﬁlp@tl@iﬁ&l@ﬁeﬂ%ﬂ%m%yl éH)7 29 (d, 559 2::')'2 2H)

7.67 (cﬂyn@mgl}empﬁmﬁ}]meﬂl@zst{lfonw*@ | Hz, 11-1). 35 Exanple 16(105) :

o oy - AL RARE W octal ) rictlnor 1D °X?.ZS! ool Lo pnomyl 1 oYt

ot hane IVERHAIMSOES 06 6 17 B3 Haibi 3BT T (moriianiia 25 st 61 o

( CDB6D) 2H)61.01-989 (#n, 4813, 1. 9442 103&1} 2HY, 22%% 348) (zrm9 Qbﬁ m1415)321929340(6

WMM;% ik & &SH?%

3.21-3 )(923) %48 5fﬁ)J 1454215cij

S

Ex |11 & 71*4;2@1 IZIDb 76 d 6x%31n 4tthd 7-

i sggﬁl ﬁol i flyl )car banoyl ] amZLo) -1-pi pe_$| di nyl) rret hyl] -6- rret hyl ezra yearer

oo g eSS B TS S50 55, (1

% :7%63|(_Z pyddinyl)theth§14- ﬁlbeﬁ?myl}lﬁknﬁy&kmbgrrgig%n?%}bmﬁbﬂw% 199& 2. %06(?H22H)2i-|)

3. 58 tTL?éifz‘lés@R%"% ?‘%ﬁ%i %1% , 4.44-4.55 (m 1H), 4.96 (s, 2H),

6 69 (d 'HMNMRYED;O1H): 5 ®9D86, =6, 4H:BH)7]420 1 8d)(m, #HR,71.5G+H1 .97 €80, 8H), 2.0442.277. 24
9.38

(rn 1 gﬁEXZH)(F ﬁi)“glsg;*z, 06 G 32,980, 3115; $186%0 oL 5 F a8 S 86

2, 42 @h f adr(on SH{),[G[ 64 (d; F=$rtlay | H)5702-T (S, s 620 dehyd=P i zn aHpVebtdy } - 3-

pyri di nylL 745 ggg ﬁlzn } (pentyl ) carbanoyl] am no } benzam de TLC :
Rf 0. 28¥(gc hMJP](’)r%m ano ) 6:1); '"HNVR (CD3OD) : S 0.92 (t, J=6.4Hz,

3H), 1.20-1.44 (m 4H), 150197(m 6H), 2.04-2.27 (m 2H), 2.47 (s, 3H),
2. 88- 3. @RamPle 14108) 22 A6dif180ro334) {1 - [B2-ARR4-30{ A MinediFlsul BnifartBio |phdioxy} 3-91-
pyridinyhmethyl]-4-piperidinyl } (propyl)carbamoyl]amino } benzamide
25 TLC: Rf0.66 (chloroform : methanol = 6:1);
"H-NMR (CD;0D) : § 0.93 (t, J=7.3Hz, 3H), 1.55-1.89 (m, 6H), 2.17 (m, 2H), 2.47 (s, 3H),
2.86-3.04 (m, 2H), 2.96 (s, 3H), 3.14-3.27 (m, 2H), 3.48 (s, 2H), 3.98-4.13 (m, 1H), 6.64 (d,
J=8.1Hz, 1H), 7.01-7.19 (m, 3H), 7.29 (d, J=9.0Hz, 2H), 7.67 (d, J=8.1Hz, 1H), 7.84 (t,
J=8.2Hz, 1H).
30
Example 16(109) : 2,4-difluoro-5-{[(3-methylbutyl){1-{(2-methyl-6- {4-
[(methylsulfonyl)amino]phenoxy}-3-pyridinyl)methyl}-4-
piperidinyl }carbamoyl]amino } benzamide
TLC : Rf 0.70 (chloroform : methanol = 6:1);
35 'H-NMR (CD;0OD) : § 0.95 (d, J=6.4Hz, 6H), 1.47-1.58 (m, 2H), 1.58-1.69 (m, 1H), 1.67-1.93
(m, 4H), 2.10-2.27 (m, 2H), 2.47 (s, 3H), 2.89-3.03 (m, 2H), 2.96 (s, 3H), 3.23-3.35 (m, 2H),
3.49 (s, 2H), 3.94-4.08 (m, 1H), 6.65 (d, J=7.9Hz, 1H), 7.02-7.19 (m, 3H), 7.29 (d, J=9.2Hz,
2H), 7.68 (d, J=8.2Hz, 1H), 7.88 (t, J=8.2Hz, 1H).
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20 4.20 (m 1H), 6.64 (d, J=8.2Hz, 1H), 7.01-7.18 (m 3H), 7.29 (d, J=9. OHz,
2H), 7.67 (d, J=8.4Hz, 1H), 7.85 (t, J=8.2Hz, 1H). Exanple 16(108) :
2,4-difluoro-5-{[{1-[(2-nethyl-6-{4-[(nethylsulfonyl)am no] phenoxy} - 3-
pyridi nyl)methyl] -4-piperidinyl } (pr opyl )car barmyl ] am no ) benzam de 25
TLC : Rf, 0.66 (chl orof or VR ( CD3OD) 6 0.93 (t,

J 7 3mEX§P15’1€ 1%(151@ 12é911 mf0é4§[(3 Eleilwl(%‘?ut%} Yl)ilz{(ﬁ methyke1d- 2 86-3.04 (m

2. 2 3.98-4.13 1H), 6.64
gﬁleﬁﬁ/lsu%ﬂlirl)aﬁm?ﬁﬂﬁn (}(%yr?d‘%yl);ﬁetﬁ?lggls ;2 gl)OHZ oS g r7n (d1H)
J 8 1HzP1PE iny C%fba'(lf’yl ameS 30 Exanple 16(109) :

2, 4-di f Tuor-RE.64 (cBioFBfobm!: b:h!ettr{dnb{:l“o’fl(Z met hyl - 6-{ 4-

Eé?e ™ ]‘f&%ﬁd%n?ﬁﬁﬁﬂ%%ﬁ) %ﬁ%&ié}ﬁi%féf%ﬁn@ BB 6. 1), s

e NNR 0 ®BIW) (a1, FH295 (§,3H),)3:68 {-2H), D5 (d1J=4577Hz53ﬁ{)( M022H)2 (nd, B 3.169 (m

2h)) 2. 5eo @ Tyl ShE PaoB PP 708 A0 o b 228 Lo "ﬁazﬁgfﬂ"g’( i s

(d J 7J982Hz 1HY), 8.0792J¥8.4Hz(1H). 311), 7.29 (d, J=9.2Hz, , 7.68 (d,
J=8.2Hz, 1H), 7.88 (t, J=8.2Hz, 1H). GAExarrpIe 16(110) : 24d|fluoro 5-{
[(3-rrethy|-2-buten-| -yl { 1-[(2-rrethy|-6-{4-

[ (ned hy Examblenyl()1di fd{3pbeemtyi{ -2 pyethyli6ry4 I(mmthvslh]lfoﬁ}’bﬂmﬂmphmvk)}} -3-

b f t h | =6:1); 5
" R PBRReRENERRipe it arbalby ol S ARG REL 210 0D 01y
2.46 (s ILSLARL0.62(Bbor8{otm :(mathaid) = 621)96 (s, 3H), 3.48 (s, 2H), 3.95 (d,
7027 13 THR GO 513 Tl gy Prppeatim 3ty o sy ¥, o6 2Bty (0
J=8. 4Hz 2.8943. @g (mIBDER Qis.3HD63.23-8)39 (m, 2H), 3.48 (s, 2H), 3.93-4.08 (m, 1H), 4.96-5.20
5- b f
py%égl nggj Swjfl 9 gipfeiﬁ lg%dr?yg _%;:ia}gg‘?ﬁgw %leﬁg?ﬂ )_:,13121 di fm;}qu%g%%z%{ "de TLC
: ((éhhSr 7@& 7.8tthEfotHs 16D1): "H NVR (CDBOD) : 6 1.67-1.94 (m

210224(m2H) 230243(m2H) 2.46 (s, 3H), 2.89-3.03 (m 2H),
2 96(s 311? 3.48 (s, 2H), 93- 4. H) , 96-5. 20
15 (m ZExappled %12% éz{(%wtyqﬂ)yl{%[@sztayl -Gr{& [ %rp&thyli@ﬁqnylmlvhq@xrhﬁ 3H) ,
7 29 (dpyrldig g‘e i eﬁdlﬁ?l}(zﬁbaﬂoﬁ)aﬂﬂﬁo] 1) difider8berzamidk=8. 3Hz, 1H).
1- [% &ééﬁ? é%‘fthqm’;l') Ak no] phenoxy}-3- pyridi nyl)nmethyl]
- 4- pi perlHLde (C}Dgcrﬂ)b@m@ 1 B3I HHR, 410D 26 ey ol izt de-22MHT 18), 2.4.5-23.766

(el orokd 3 . 25%(“‘@%3;; 3835, (}%(n}, %%gkﬂc%ﬂél 355 3H); 320 (72,2 86
4.05 {m, 1H), 6.64 (d, J—8 4Hz 1H), 7.03-7.19 (m, 3H), 7.30 (d, J=8.7Hz, 2H), 7.68 (d,
J=8.4Hz, 1H), 7.83 (t, J=8.3Hz, 1H).

25
Example 16(113)} : 5-{[(cyclopentylmethyl}{1-[(2-methyl-6-{4-
[(methylsulfony!)amino]phenoxy} -3-pyridinyl)methyl]-4-piperidinyl } carbamoyl]amino}-2,4-
difluorobenzamide
TLC : Rf 0.60 {chloroform : methanol = 6:1};

30  'H-NMR (CD;0D): § 1.21-1.36 (m, 2H), 1.60-1.97 (m, 10H), 2.06-2.29 (m, 3H), 2.46 (s, 3H),
2.90-3.01 (m, 2H), 2.94 (s, 3H), 3.24-3.31 (m, 2H), 3.47 (s, 2H), 3.82-4.07 (m, 1H), 6.58-6.66
(m, J=8.3Hz, 1H), 7.00-7.17 (m, 3H), 7.27 (d, J=9.0Hz, 2H), 7.66 (d, J=8.3Hz, 1H), 7.78-7.90
(m, 1H).

35  Example 16(114) : 5-[(butyl{1-[(5-methyl-6- {4-[(methylsulfonyl)amino]}phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl }carbamoyl)amino]-2,4-difluorobenzamide
TLC : Rf 0.45 (dichloromethane : methanol = 9:1);
'H-NMR (CDCl;) : § 0.97 (t, }=7.3Hz, 3H), 1.31-1.45 (m, 2H), 1.54-1.87 (m, 6H), 2.01-2.16
(m, 2H), 2.34 (s, 3H), 2.88-3.03 (m, 5H), 3.14-3.25 (m, 2H), 3.43 (s, 2H), 4.07-4.23 (m, 1H),

95



(m 2H), 2.47 (s, 3H), 2.88-3.06 (m 2H), 2.96 (s, 3H), 3.41-3.55 (m 211),
3.49 (s, 2H), 3.86- 4.05 (m 1H), 6.64 (d, J=8.4Hz, 1H), 7.03-7.19 (m 3H),
7.30 (d, J=8.7Hz, 2H), 7.68 (d, J=8.4Hz, 1H), 7.83 (t, J=8.3Hz, 1H). 25
Exanpl e 16(113) : 5-{[(cycl opentyl nethyl){1-[ (2-nethyl -6-{4-

[ (et hyl sul f onyl ) am no] phenoxy} -3-pyridinyl)methyl]-4-piperidinyl}

car banogl0gahi. sollH264 (di F28d ) bEhAa¥-6.60 TinCl H), B 910(1,06:10 SHzo t d}, rGH-7.3 het hanol

2062, 95 T T3NS 5@2@%3%% B e R D0l (0 31y

324331(m2H) 3.47 (s, 3.82-4.07 (m 1H), 6.58-6.66 (m J=8.3Hz,

7 78 7 8& 1%716m‘)5)3§9§(b€£y1§p @%gﬁglls %(méﬁ%suﬁon%mﬁﬂm]8he%ox§}z3 11-1),
5-[ (but Wlﬁdlﬂi’loﬁewilwpfpeﬂﬂmﬂ}Gﬁbmhwliﬂllﬂllﬁohgl Hydaftuorobgiizemadey } - 3-

d I 2,4-difl b d
TG R (i bRER Mol SIBIETDYD ST L R (oncts) - 6 0. 07

(t, J=7.BAIMRIGD:0D)3H-UI%E, [5h 4}244}9 1:130514430372}@);11 56H).90 an0GHR2.0%52.26m  2H) ,

Ciot by g, 2208 P00 Moot o 9 e &, 58§ 90 sl oy THO%3 0B 5 B 4 B BT 20

6 91 (t TH)-40%8 SHizH)iﬂy (d, =891z, 2HD), 7(}ﬁ(r15I-1I)H) 2%, FSOHELAH)IH4 (d7 78671,

J=2 THz, 1 Ex le 16(115) :

5- [](%utyf{ﬁ BF)(T rreH?hy 6%9? 53[(mst hylH)su| foﬁgF) ani nf)] ph)enoxy} 3- 5

pyridi nyl ) met hyl ] - 4-pi peridinyl }car barmyl )am no] - 2, 4-di f|l uor obenzam de TLC :

Rf 0. 40 t, J=7.4Hz,
2GR TP, j B2 L S TR g 2P, (1

3H) 2 9(pyrsdmml)mmhyﬂ plpzn%yk}sarbmylfm@@olszAahtlmromzamdms (s, 2H),4.00 (m

1H) 6 c(SRf(ig') E&&Zfo@ﬁt ml RarQﬂZa u%lsﬁs %fhaf@ 39'495) 7.29 (d, J=9. 01,

:zﬁ( Exarrpl e 16( 116)
: 51§ ( buHWRl(QQtht%QBB & {ﬂ‘l %1(1 yl §Q| (i Jm'&/ﬂ)larﬁmo}élhel
pyr i di nyleng, %}Lﬂ),]z 620! 1PQH, @H'},yi 7'} (chébémy'ﬂ%m@h & (ﬂl Ct'ﬁ)' ;19! ?@H am de TLC

Rf 0.47 Al
o1 3 418 B G A T T 4 Gyt 2 s 5 9008 o, 1V 356043 1, uﬂa e
211) 164% 6.37 grﬁ (1 66516)((1 20412 1@1% 6.9 gZH)w 531277}3‘? . 0917195&*%?_‘)

4.08-4. 24
(rn 11 17)30(@ ?bD57§ (C?rh ﬂH}l IH}%)% 6%18(7%2 1(1}#}; 6.45-6.57 (m 1H), 6.60
(d2g384Hz 6.92 (t, J=10.5Hz, 11-1), 7097.19(m2H) 7.21- 7.30

" et o i bbb s 3
pyri di nylyiamyhivelryl-pipefitiyehrbhm6e ) aamp)-b hadiiliehbénAmidd | uor obenzam de
TLC : Rf 0.48 (chloroform : methanol = 9:1);
"H-NMR (CDCl) :  1.20 (t, J=7.5Hz, 3H), 1.50-1.80 (m, 4H), 1.86 (t, J=2.1Hz, 3H), 2.02-
25 2.18 (m, 2H), 2.77 (q, J=7.5Hz, 2H), 2.83-2.97 (m, 2H), 3.02 (s, 3H), 3.43 (s, 2H), 3.84-3.97
(m, 2H), 4.21-4.37 (m, 1H), 5.78-5.94 (m, 1H), 6.44-6.57 (m, 1H), 6.60 (d, J=8.2Hz, 1H),
6.63-6.74 (m, 1H), 6.93 (1, ]=10.2Hz, 1H), 7.11-7.21 (m, 2H), 7.21-7.33 (m, 2H), 7.57 (d,
J=8.2Hz, 1H), 8.60 (t, J=8.7Hz, 1H).

30  Example 16(118) : 5-{[(cyclopropylmethyl){1-[(2-ethyl-6-{4-
[(methylsulfonyl)amino]phenoxy}-3-pyridinyl)methyl]-4-piperidinyl } carbamoyl]amino}-2,4-
difluorobenzamide
TLC : Rf 0.39 (chloroform : methanol = 9:1);

'"H-NMR (CDCls) : & 0.27-0.42 (m, 2H), 0.67-0.82 (m, 2H), 0.83-1.01 (m, 1H), 1.21 (¢,

35  J=7.5Hz, 3H), 1.59-1.78 (m, 4H), 2.00-2.20 (m, 2H), 2.78 {q, J=7.5Hz, 2H), 2.86-3.00 (m,
2H), 3.01 (s, 3H), 3.15 (d, J=5.5Hz, 2H), 3.41-3.45 (m, 2H), 4.12-4.27 (m, 1H), 5.86-6.07 (m,
1H), 6.48-6.56 (m, 1H), 6.59 (d, J=8.2Hz, 1H), 6.92 (t, ]=10.5Hz, 1H), 6.95-6.97 (m, 1H),
7.07-7.21 (m, 2H), 7.24-7.39 (m, 2H), 7.57 (d, J=8.2Hz, 1H), 8.71 (t, J=8.8Hz, 1H).



TLC : Rf 0.48 (chloroform: nethanol = 9:1); "H NWR (CDC13) : 6 1.20 (t,
J=7.5Hz, 3H), 1.50-1.80 (m 4H), 1.86 (t, J=2.1Hz, 3H), 2.02- 25 2.18 (m
2H), 2.77 (q, J=7.5Hz, 2H), 2.83-2.97 (m 2H), 3.02 (s, 3H), 3.43 (s, 2H),
3.84-3.97 (m 2H) 421437(mIH) 578594(m 11-1), 6.44-6.57 (m
11-1), 6.60 =8. -1), 74 (m 1H), 6.93 (t, J=10.2Hz, 1H),
7.11-7. E&axpwpléﬂ)l9)752h(cw1®31wlmetm3){l [(72 -ghyleet{4- J=8. 2Hz, 1H), 8.60 (t,

[l I BB S A S o (-

car bano Qfﬁ gozamide® 4- di f | uor obenzani de TLC Rf 0.39 (chl orof orm:

et hanof € K43 cmomnﬁmox 0:9:27-0.42 (m 289, 0.67-0.82 (m 21,
0.83-1.0 2.00-2.20

(m 2H), H'BJ(% (F&)C@ 3J 152%6 12134)51{223!31@»135@(1) 9%" 6HM)Z 0132éi ({lisghél%% 3515 (d,

J=5.5Hz 1
o an o A, 2374 ﬁngm{) 28429612 QHED?’ s, 3y 304 8 B BIRTH M 43 1H).

6. 95- 6. @72’%%3 Prs. i% #Hbﬁ% @W(’fﬁj ”i]ﬂﬁ 3476 ‘t24(n7 %g) éﬁ'\9 621543 (mﬂ%)rgbéa (d,

J =8. 2HzJ= sliHiL)lH)% 91 (« ¥=10)61%z, am 71(1711)9( H?pﬂm 3800 pH), B58 fd J=8 2Hz

[ (cycl Ogﬁ yﬁ@l )7 g; &(2 et hy -6-{4- hyl sul fonyI )am no] phenoxy} -
dp%/”d' b de TLC : HR?r:)dIAfgyl( %n Car?am)yl] a{nhno)| 2 3 1) S ' H NWVR

| 10]0I’0 enzani de C orororm nme ano =

CDC13 1. 3 23 6

(2 40 2) Eésm?lﬁﬁ%%f%i) Si@mﬁﬁf -I{6- {'ji)gf gﬂ%@ﬁy%a%wpggwy prs 13 %mm (H)s

(m Il?zl) ﬁﬁédld%)daﬁ?ﬂgzp1pé7r|rﬂlny§l;ﬁganétﬁ)§)7&?n;hb]r2 gki%g%%égMdeﬁl8l)2H25 iéll_ ?) 07
6. 92 (tTL %‘i?zChifi’)m?l ol 1&uppys asyfonis B (m 2H), 7.58 (d,

i a[3(2Hz HI\ZMR(C&(B% :(5t0.801+B7 {hiz 6HL,I- 19-1. }ZlQQmEXH]mHE? 1.86 LRA0RH), 1995-2 bl {

oyt it n TR T8 D% 4278 RS B L R 3o 28 3 43088 R e TLC
: Cgfc 12) 467(eh I H), dm{) 95 (mgﬁams» -6.44Gmebid) 63ITAR M) em=119), 5:6D. (d) J=8. 1HANK),
105> 51 B tnpg oo R aSid sud ik Fofih (i 38 1B oppeh g SR

3. 11- 3. 348.2Hy, 138) 8.63 (4 3-8 3Hz2H), 3.95- 4.27 (m IH), 5.74-5.95 (m 1H)
6.29-6.44 (m 1H), 6.47-6.70 (m 1H), 6.60 (d, J=8.2Hz, 1H), 6.61-6.83 (m

11-1), 6.92 (t, J=10.5Hz, 1H), 7.07-7.18 (m 2H), 7.21-7.37 (m 2H), 7.58
(d, 20 Exmle 66)21) 85-4cbutl { 1-)28srapy) BH§4- [(mﬂmiﬁohﬁl)ﬂrﬁmmrmm} -3-

5- (but 3-
py£ |( d|un§_ %1 I% mM P%‘Jg?? éar %1% l@%ﬂ}#dﬁ@?éﬁ%@fb&??mér obenzarri de
TLC (Cbkmcf» Fim: metkanieh nasjueousgmraonis =dfdri)a = 9:1:0.1); ' H- NMWR
CD3QD) I Y 13 J 4 2
(1 e )1 fﬁuﬁ&@@bﬁa) i) 953(F'ZJ 733‘1112 ﬁ? 111@1 ) 6‘@%@"&1) g% %3@3 2(1,{ ?gg)m H,
3.11-3. 4591((1% 662 08324g(1(nszﬂ) 291 -2.95 (m, 2H), 2.94 (s, 3 ) 3.11-3.45 (m, 3H), 3.48 (s,

25  2H), 3.88-4.07 (m, 1H), 6.63 (d, J=8.2Hz, 1H), 7.05-7.18 (m, 3H), 7.20-7.34 (m, 2H), 7.62 (d,

J=8 2Hz, 1H), 7.80-7.89 (m, 1H).

Example 16(122) : 5-[(2-butyn-1-yl{1-[(2-isopropyl-6-{4-[(methylsulfonyl)amino]phenoxy}-
3-pyridinyl)methyl]-4-piperidinyl } carbamoyl)amino}]-2,4-difluorobenzamide
30 TLC : Rf0.46 (chloroform : methanol = 9:1);
'H-NMR (CDCls) : 8 1.15 (d, J=6.6Hz, 6H), 1.46-1.82 (m, 4H), 1.83-1.90 (m, 3H), 1.98-2.23
(m, 2H), 2.74-2.96 (m, 2H), 3.01 (s, 3H), 3.24-3.37 (m, 1H), 3.43 (s, 2H), 3.83-3.97 (m, 2H),
4.14-4.41 (m, 1H), 5.75-5.92 (m, 1H), 6.38-6.62 (m, 1H), 6.57 (d, J=8.2Hz, 1H), 6.62-6.79 (m,
1H), 6.91 (t, J=10.5Hz, 1H), 7.02-7.35 (m, 4H), 7.53 (d, }=8.2Hz, 1H), 8.58 (t, J=8.6Hz, 1H).
35
Example 16(123) : 5-{[(cyclopropylmethyl}{1-[(2-isopropyl-6-{4-
[(methylsulfonyl)amino]phenoxy}-3-pyridinyl)methyl}-4-piperidinyl } carbamoyl]amino}-2,4-
difluorobenzamide
TLC : Rf 0.42 (chloroform : methanol = 9:1);
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25 2H), 3.88-4.07 (m 11-1), 6.63 (d, J=8.2Hz, 11-1), 7.05-7.18 (m 3H),
7.20-7.34 (m 2H), 7.62 (d, J=8.2Hz, 1H), 7.80-7.89 (m 1H). Exanple
16(122) : 5-[(2-butyn-I-yl{

1-[(2-isopropyl -6-{4-[ (methyl sul fonyl)am no] phenoxy}- 3

pyri d:?Pﬁ/-(D? met hé& 4- pi peri di nyl car banoyl ) am no] - 2, 4-di f| uor obenzam de 30
TLC - MR (COHor: of 51=045r6mt, RH &59-060191, HEHONNRL.0TOEL B, 1.1 @, 15 (d,

2 7a 2 G gl sty Pag @4}@% 90323 28, 2802 0 235 6t BTsmh 317

3. 83- 3db% iy, 22 321731334(rm 140, 3.6 (sL250), 45037549(921th5 B3. 98611138%1 9-(m  1H)
? g; (7 ggég% B 65"81(.;1 §=8§%-I§%T§ §9417 71(@'1}%)8#3%&37(3(9 (rrh‘llgﬂ,G 55*@]3{ @HZ
Exarfpl e b @13, —8§I{2[ {B¥cl opropyl met hyl ) {1-[ (2-i sopr opy! - 6- { 4-

[ (et hyl sul fonyl ) am no] phenoxy } -3-pyridinyl)nethyl]-4-piperidinyl }
carbanoyl] a 2,4- difl uorobenzam de TLC : Rf 0.42 (chloroform:

met hano xamglejlﬁil)%ﬁ +{fexpirbytpinestisl) {1-[2-sopwpgl-654¢ m 21-1), 0.59-0.80 (m

2 0.8 0-2. 25
(lr_nD 21 F(m%d@%su@%h%%moﬁvh%ﬁmgﬁ!031py;mﬁnﬁ?:%ethgll]ﬁ4 Spl%%ri’cﬁn)\]]l}&ﬁbilﬁbylgdfﬁmo 291 13 38
(m 1H) difyorpbepzamidey 4. 03-4.40 (m 1H), 5.83-5.98 (m 1H), 6.37- 668(m

\%"%102325§C(q{f034'?5 (cBidofodh- HethdhoV491)07 (m 2H), 7.09-7.39 (m 4H), 7.55 (d,

e aibeR g 48 (3% 855 bl e T 20, ?1@%8%53@%%@ HoPiHenoxy]
13 g{rc | et IO, BRI ylcalg&l)élsaw@mbdlzmw Maiwmmy ﬂlamq )43@ dl%tw%ghe%a?dde
1%, sHZIHEE)sz ENCHEIOE TG TN SR f %5%} 150, €p

3.01 (sJ=BHHz, 31}1?37 065737760, 2Ky, 7.31 40, I=8283; 3138 .66z, J28I0HZ3IUB (s, 2H),
3.95-4.26 (m 5.82°6.01 (m 11-1), 6.28-6.44 (m 111), 6.48-6.65 (m
11-4y, 6.57 (d, J82Hz 1H), 6.91 (t, J=10.5Hz, 11-1), 7.06-7.37 (m 4H),

7.53 (dExd[ﬁﬁlealdz],%}1i)[(buByl§B[((2t-chl@}683—Qﬂﬁmeﬂﬁdslﬂfon}llﬁa@na]ﬁhleﬂox]}@(iZ5) ;

o RS D5 b S P AOREIRR . ohensa o

TLC : RTLQ.:Rf . th{chicad ot : mevkdnob najueousanaonia =ahrtdd)a = 4:1: 0. 2); ' H NWR

2 542 9B ERCiny 098 R e, 303 Tt By T o gz bt

4 023@4 P8, M), 31213, 31, 3826. Zm(n(l rAH)11.54)s, 2H9, 875-8.24Q n1, 11H),15.98-6.16. (ABIBI),64 (m
11, & Byldqdilbusith o 98, o0 bl g (Lol g B 210
Exanpl eJ1%§H2aH), 730[(d.ble8\8Hz, 2H), 7.80 (d, J= 8.241z, 1H), 8.66 (t J=8.7Hz, 1H).

1-[ (2- met hoxy- 6- {4 [(rret hyl sulfonyl)am no] phenoxy}-3- 25

pyri di n\él ) et hyl } pi peridin ar bano [)am noj - 2, 4-di f| uor obenzam de
xample 16( 26) 5 -[(butyl{1- [é methoxy-6- {>£/l (methylsulfonyl)ammo]phenoxy}—3-

25  pyridinyhmethyl]-4-piperidinyl}carbamoyl)amino]-2,4-difluorobenzamide
TLC : Rf 0.77 (chloroform : methanol : aqueous ammonia = 4:1:0.2);
'H-NMR (CDCls) : § 0.98 (t, J=7.3Hz, 3H), 1.29-1.49 (m, 2H), 1.53-2.26 (m, 8H), 2.91-3.06
(m, 2H), 3.01 (s, 3H), 3.11-3.26 {m, 2H), 3.50 (s, 2H), 3.79 (s, 3H), 4.06-4.26 (m, 1H), 5.90-
6.03 (m, 1H), 6.35 (d, J=8.1Hz, 1H), 6.35-6.42 (m, 1H), 6.46-6.59 (m, 1H), 6.92 (t, J=10.5Hz,
30 1H), 7.08-7.22 (m, 2H), 7.21-7.34 (m, 2H), 7.60 (d, J=8.1Hz, 1H), 8.68 (t, J=8.6Hz, 1H).

Example 16(127) : 5-[(2-butyn-1-y1{1-[(2-methoxy-6-{4-{(methylsulfonyl)amino]phenoxy}-
3-pyridinyl)methyl]-4-piperidinyl} carbamoyl)amino}-2,4-difluorobenzamide
TLC : Rf 0.47 (chloroform : methanol = 9:1);

35 'H-NMR (CDCl3) : 8 1.45-1.80 (m, 4H), 1.86 (t, J=2.1Hz, 3H), 1.98-2.27 (m, 2H), 2.79-3.07
(m, 2H), 3.02 (s, 3H), 3.46 (s, 2H), 3.79 (s, 3H), 3.90-3.99 (m, 2H), 4.16-4.37 (m, 1H), 5.79-
5.92 (m, 1H), 6.34 (d, JI=7.9Hz, 1H), 6.47-6.63 (m, 1H), 6.92 (t, J=10.5Hz, 1H), 7.10-7.22 (m,
2H), 7.22-7.32 (m, 2H), 7.59 (d, J=7.9Hz, 1H), 8.60 (t, J=9.0Hz, 1H).



TLC : Rf 0.77 (chloroform: nethanol : aqueous ammonia = 4:1:0.2); 'H NMWR
(CDC13) : 5 0.98 (t, J=7.3Hz, 3H), 1.29-1.49 (m 2H), 1.53-2.26 (m 8H),
2.91-3.06 (m 2H), 3.01 (s, 311), 3.11-3.26 (m 2H)., 3.50 (s, 2H), 3.79 (s,
3H), 4.06-4.26 (m 114), 590 603(m 1H) 6.35 (d. J=8.IHz, 1H),
6.35-6.42 (m 1H), 6.46-6.59 (m 2 (t, J=10.5Hz, 30 11-1), 7.08-7.22
(m 2H)Exam12116(12&)(in{[(mlobmyle@tl()d){li(ﬁamzmxyMfi 8.68 (t, J=8.6Hz, 111).
Ex |

e ‘[5‘?72) g“ﬁl@ﬂr}%aifP?yl)af‘?J%O%erhoxy} -3- p)in 1Ty(l)meth§l 4 Lﬁl]?f:rldl )Sl;cmbaxilo r%]eaﬁrgl)l(o 2,4-
3-pyrid lﬂypl)omqﬂw € 4-pi peridinyl } carbanpyl)ani no] 2, 4-di f | uor obenzani de
TLC: RALE. KE (N CARRIRAT merff%gpaagll)_ o: 1) 35 H-NI\/R (CDC13) : 8 1.45- 105230
(7 on) 'HANE EbOIrp 18 r8 (% SHM)I 5632 85 3% O35 (ma 16 28 6hoF i, 11
? Zg Sa%ﬁ? 3(0M (s 1%17)13,24 d314=6(2‘HzQ Jrg(s 2#197376}(@73}@) @3)4(472()@&1. 1D, 567995 Hg t

o0 2 oo b e e Sl ek b Gaathad el Boo (a1, €30 (it et
S-{[ (cyeHpluisyt. wtxﬁ}’il)l{,ji’ 19 236phnepry, 76:8{(4; 1=7.9Hz, IH]) 8.67 (t, }=8.7Hz, 1H).

[ (et hyl sul fonyl ) am no] phenoxy} - 3- pyri di nyI ) met hyl | - 4- pi peri di nyI ¥
carbanoyl] am no) -2,4- difluorobenzamde TLC : Rf 0.47 (chl oroform

”EtlhﬁnOExamﬁe 15¢126) I‘H%(ﬁrml ﬁeﬂwﬂ?—ﬁl{-’-]gﬂnkfﬂylsﬁlﬁmyl;a:ﬁﬁo gdoxym  4H),
2.33-2.65 d, =6. 2Hz, 2H),
3 46 (s PHH HY@'???@YE?] Piggsidingt }gﬁmﬁy staoN o DRS00 (m 11-15| 6 33

(d, J=7TBBz Rfﬂ'@i(cﬁlofﬂﬁoﬁnliﬁﬁle(thﬁnollé{m 6.45-6.69 (m 1H), 6.90 (t, J=10.6Hz,

15 H%M)(&%fés%ﬂ;%qg ﬁ%??{)(ﬂz (! 685 40237 (in o), 787308 67 (4

2, 4- di f (rdH), 5:00 [(§, BH)( 20t 200y, 265){ 347 (syetinyd. 2uisf 3HY,4)G0i 00 ph eS8~ 3

-pyrd di e ]+ A- DI i di r car I i b 1de TLC
PYEs O 5B st PR i 6.6 64X R RS 1 65 o SRR

J=7. 3Hz IHRH)(6-1262m 1219% 7(A%-7.8H(m, ZHY)0-58.(8U{7@HZ HH), 268 ¢; B=807Hz,(1H). 2H), 3. 01
(s, 3H), 3.07-3.22 (m 2H), 3.47 (s, 2H), 3.79 (s, 3H), 4.04-4.24 (m 11-1),
5.87- 15 5.99 (m 1H), 6.33 (d, J=7.9Hz, 1H), 6.36-6.43 (m 1H), 6.45-6.59
(m 1H) Exénglg 16(1,30)] =3-0(3ehuen-149{ 1- [KZGﬁGtHOM-({M[(lﬁeﬁ)lyISMf(ﬁ@l)im’Wo]ﬂmnogﬁ3 7.58

(5d[ 3 78%‘”(1%? j‘ l]-48%19§m§ ﬁyl)}(c?ar ‘E{r}]&?]%%iﬁgﬁ ony %&rhﬁ{r?é]?)g)he:noxy} 3-

pyr le nSFLS:me 3 (Ch @fpparmthﬂpplff? r banoyl ) ani no] -2, 4-di f| uor obenzani de
(2% kf.) ‘H'RfMﬁ (@i’)c(lg‘ahlaqr@é 2180 HEBZHW 2F @H%ﬁ{) g%&ﬁ*gB @C%@T?z)se %s g? (1 89
3H), 3. %ﬁ):@ Qi?(s(}hI) él@ﬁ 3.37 lgm, :(fé) 3, )7@7%8 31y 4.00-4009-(m, 181)(

(5m0 ZEDGQ 2}6 6619.99 ﬁnﬁﬁ{H)iﬁ%g (&fm=7iblrl)z 1ﬁ)3634(%@64%m72ﬁ5;‘76911(% JL)IO(S@{Z4@H 7 ca
(d, J:77@ﬁlz7 211((111 PH), 82849 %Qt(m% ?Is-lﬁ(d PEY- 9H251IP_L-36§ 1@ I8 (7t H). ’
S-[£dhutyl {1-[(6-{4- [(rret hyl sul f onyl ) am no] phenoxy} - 2- phenyl - 3-

pyri di

'n L(amngl% q%(IJS 1): 5 Fﬁ&b%(tayrl«l{ldwgyg E(me%y sulfq onyl?ammo plleno%(yé}1 2d1|311;e|n§ og_obenzam de

pyridinyl)methyl]-4-piperidinyl } carbamoyl)amino]-2,4-difluorobenzamide

TLC : Rf 0.50 {chloroform : methanol : aqueous ammonia = 9:1:0.1);

"TH-NMR (CDCls) : 8 0.99 (t, J=7.3Hz, 3H), 1.28-1.48 (m, 2H), 1.49-1.77 (m, 6H), 1.96-2.11
30  (m, 2H), 2.83-2.92 (m, 2H), 2.99 (s, 3H), 3.10-3.25 (m, 2H), 3.47 (s, 2H), 4.00-4.15 (m, 1H),

5.74-5.85 (m, 1H), 6.32-6.38 (m, 1H), 6.43-6.57 (m, 1H), 6.82 (d, J=8.2Hz, 1H), 6.91 (t,

J=10.7Hz, 1H), 7.10-7.31 (m, 5H), 7.32-7.45 (m, 2H), 7.50-7.64 (m, 2H), 7.87 (d, ]=8.2Hz,

1H), 8.66 (t, J=8.7Hz, 1H).

35  Example 16(132) : 5-[(butyl{1-[(2-methyl-6-{2-methyl-4-[(methylsulfonyl)amino]phenoxy}-
3-pyridiny!)methyl]-4-piperidiny! } carbamoyl)amino]-2,4-difluorobenzamide
TLC : Rf 0.50 (chloroform : methanol = 6:1);
'H-NMR (CD;0D) : 8 0.96 (t, J=7.2Hz, 3H),1.30-1.45 (m, 2H), 1.50-1.90 (m, 6H),2.10-2.25
(m, 2H), 2.15 (s, 3H),2.46 (s, 3H), 2.90-3.00 (m, 2H),2.96 (s, 3H), 3.20-3.40 (m, 2H),3.47 (s,
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TLC : Rf 0.50 (chloroform: nethanol : aqueous ammonia = 9:1:0.1); 'H NMR
(CbC13) : 6 0.99 (t, J=7.3Hz, 3H), 1.28-1.48 (m 2H), 1.49-1.77 (m 6H),
1.96-2.11 30 (m 2H), 2.83-2.92 (m 2H), 2.99 (s, 3H), 3.10-3.25 (m 2H),
3.47 (s, 2H), 400415(m 11-1), 5.74-5.85 (m 1H)), 632-6.38(m 11-1),
6.43-6.57 6.82 (d, J=8. 7Hz, 11-1),

> 0.9 3. @ iiz(dyhﬁsﬂé%nl%{zﬁ)”l o, 55 H 0% TS on, 890, 06 Bes. 21

| H), 8.5 THz, 1}?&379-?;1 35 Exanple 16(132) : 5- [(butyl{
1-[(2-methyl -6 hyl - 4 [(rret hyl sul f onyl ) am no] phenoxy} -
3-pyridinyl)nmethyl]-4-piperidinyl) carbanoyl)am no]-2, 4-difl uorobenzam de

TLC I%xzﬁn @ 16¢3Byr 9~§{Hﬂﬂ9][l (IZEmBﬂﬂ?Dh {;14 [gméth lsulfori‘ﬂﬂ/}inﬁﬁbr]gmoxy}lﬁm@yl - (t
oy

6H), 2. 10 20), 2. 15
H)PIECIA n%gcaf@%q} ?&@60)35%611 Fﬂf"‘??lbmél g](sH)BH) 3. 20- 3. gg] (m 2H), 3. 47

(5 00TR8): Rf4.H5(chlvrofdih ;; Gebianbl:, aqdh e&sﬂrﬁnoﬂ!ﬂ%% By d, J=8.4Hz,

. 7 0%{ LR (&ﬁClSH)zsogs 845, 355 1751 45 (i oy 8254177 %k, By, fﬁ‘saﬁ'%e
16(133)

gl l(o ;{3 P:Jg I&h,[.’ZIH)((: 230, IDg); z%&gpﬁma@; 30% fsgﬁgb,)hm a.ghm{!}@lﬁ)@w}@@zwg),@l gr of or m
PPt haar SRR AT HA G4 G O S SRR Bestaigs. 11D B9 4

J= 7lC5H21H)3l6)77 (Hd3P=810, 25 Hzn H2H.82 (d, $62. 3HZ,7IH)06.98 K, J=P0.8Hz, 2 H)36.981fal, 2H), 2. 34

oo At Pl A R B, G

J=8. 5Hz, 6.69-6.86 (br, 10 1H), 6.77 (dd, J=8.0, 2.5Hz, 1H), 6.82 (d,

1=2 St ) (gl R B gttt 7157725 (i
5 [ (but Qhﬂmoqoﬁm{mdlb@mﬂh%mhﬂmﬂy}lcmqwl)mm@b—iyﬁrdlﬂuorobenzamMC

t g dhy b |
(Zriélg ?)F“gor obeinéz@?%&unfé‘%d%%%p&ﬂ 29 ﬁi(rjl 2%33)%1 Rg]ne . met hanol =
19 1); ‘'HeNWR (CEED3)P 0.9%(t0I-FBHa, ERCELY (@)1l 551 B64m, 6H), 219-2.23
é ié% grﬁ i}@? 287, 9?(112}22}{”-5 231 (&, @Hfﬂé 32268(711 %fﬁ?s 61, %H% .4.87- Q:hg((ﬁlilﬁb-b a5
0 S5 Ral 1Dy b 30 T D, (i, 65 A L, B4k mp THIR 63 (1010 5kip, 50
1H) 6. 9ﬁ?_|§6@34703‘¥ m2h) 77121@01(1#84 éiﬁ{flméx 73@*(% 3171%272727@3@:1(111&3%!) 7.72

J= e 8

anpl e 16
[?(Cbut }Wf%?ﬂ ll[112 nmet hyl - 6 {4- [(rret hyIm;uI fonyl )am no] phenoxy}- 3

pyrl di nyl ) met hyl ] - 4 pi peridinyl } carbanoyl)am no]-2, 4-difl uorobenzam de

| or of h
}Lg 2Hz ! x§p§1% 1%&%5” Iy oot i ?ﬁ;oll(? Eleg*ey}f {zﬂsﬁmhs%ﬁoﬁ& HOEhsaow% "
(2 02- 2. llbyglﬂinyﬂ)hbethﬂ] %rp?néﬁuy(}ma:rb&hibyl%ﬁ?ﬂﬁ]-gﬁ)rdlﬂgﬁ)lgganﬁﬁn(d %e 373$1 EIL.IEI)D 2. 96
S,
7.03- 7Hﬁ~c r@oos%ﬁ&’?ﬂf’(‘%“f‘g)’d ?@éﬁ 7 70 (d, J=8.3Hz, 1H). 7.84 (t,
IR 2H HN—MR (EDBEYMDI 9616, IS Z, 3H), a (d, J=6. OHz 3H), 1.30-1.48 (m, 2H), 1.50-
5- ({butylgh el 68y P8I hafaml a2 394378 185, % PR %7735 87 (m, 1H), 2.96 (s,
3H), 3.20-3.30 (m, 2H), 3.99-4.25 (m, 3H), 6.64 (d, J=8.3Hz, 1H), 7.03-7.18 (m, 3H), 7.28 (4,
J=9.0Hz, 2H), 7.70 (d, J=8.3Hz, 1H), 7.84 (t, ]=8.2Hz, 1H).

30  Example 16(136) : 5-({butyl[1-({2-methyl-6-[4-(1,3-0xazol-2-yl)phenoxy]-3-
pyridinyl} methyl)-4-piperidinyl]jcarbamoyl }amino)-2,4-difluorobenzamide
TLC : Rf 0.54 {ethyl acetate : methanol = 9:1);
'H-NMR (CDCls) : § 0.98 (t, ]=7.3Hz, 3H), 1.31-1.48 (m, 2H), 1.55-1.79 (m, 6H), 2.08-2.21
(m, 2H), 2.49 (s, 3H), 2.87-2.99 (m, 2H), 3.13-3.26 (m, 2H), 3.43 (s, 2H), 4.11-4.26 (m, 1H),
35 5.78 (s, 1H), 6.39 (d, J=3.3Hz, 1H), 6.46-6.59 (m, 1H), 6.68 (d, J=8.4Hz, 1H), 6.92 (t,
J=10.6Hz, 1H), 7.16-7.25 (m, 3H), 7.60 (d, J=8.4Hz, 1H), 7.70 (d, J=0.7Hz, 1H), 8.05 (d,
J=9.0Hz, 2H), 8.68 (t, J=8.6Hz, 1H).

Example 16(137) : 5-({butyl[1-({2-methyl-6-[4-(1,3-thiazol-2-y})phenoxy]-3-
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pyridi nyl }nmethyl)-4-piperidinyl] carbanoyl }am no)-2,4-difluorobenzam de
TLC : Rf 0.54 (ethyl acetate : nmethanol = 9:1); "HNWR (CDC13) : 6 0.98 (t,
J=7.3Hz, 3H), 1.31-1.48 (m 2H), 1.55-1.79 (m 6H), 2.08-2.21 (m 2H), 2.49
(s, 3H, 287299(m2H) 3.13-3.26 (m 2H), 3.43 (s, 2H), 4.11-4.26 (m
1H) 35 5.78 (s, 11-1), 6.39 (d, J=3.3Hz, 1H), 6.46-6.59 (m 1H), 6.68 (d,
J=8. 4Hz pymlq)lyl}me@wlx4-plprﬂﬂmyﬁp&rbmmeyl}atmnpﬁ?-ﬂ-@ﬁugmbemmdez 60 (d, J=8.4Hz,

11-1), 7rLE0 ﬁfb(;ig@ﬂ'ﬁéeta&%et&n%-@dl) J=9.0Hz, 2H), 8.68 (t, J=8.6Hz,
sh

11-1)

5- ({ but yH[I‘iMB{ ygo 88 (4173 Hz.t3hDak81 -1 248,/(m, ghbnbR3l- 86 (mL. 68D 3 P5-diZAy |
t hyl ymd

%”1;4 ye% h)/zlﬂ%ggfga(g 1), ]Zs%afmﬁﬁyng)} §'I‘113026(]%In '3f4gr2?ﬁe@69mﬁ€(tm TH§,7

3H), 51 3 51834@)(%382114)-1 311@21111)@46(%59@4)1% 2}(1;];,1}9@92 t, 49 (s, 3H)

2.86-3. 09 2 3 9
2- 8% (S@ 1dGHz21fﬁ§ 7@07(& B 92)@12 { PH), Zﬂz%l 1@3}@ IPI?H) 594d,0 8&16%8%181)“7 nghém

1H), 6. 923 5?{2 1y d. 9%}@9 J—P#P)HZ ?HZO‘SF%%( lrséliaﬂiH)zH) 7. éz (d, J=3. 3Hz; 1H),
7.59(d J=8.2Hz, 1H), 7.85 (d, J=3.3Hz, 1H), 7,97 (d, J=9.OHz, 2H), 8.68
t, J=8.7H

6 138

i N IR S

i d k- -ifu b de TLC : Rf 0.65
05 o bk e henan e 116, 0,0,
31EL 4 %‘?Eﬁe aggtatey megharo) =g lbm 6 1 | 2 09 - 2.23 (m 2 H), 2.48
S, 3 H H-NMBE(CDGCl; PO50(98 (123, H3,. 318),-1. . -264& (m, 2HH)1.5B- 430 (s, 6 EDH). ?94 11 -

S
6. 8 3‘2%@2@5‘*@%3%%& S3f é"%ﬂifgﬂﬁﬁm%h%é?s(afﬁ 1315},
H) , 7 68.29dm, 138), 3.7M1s, IHH)6,383d25=2 @I Hz, E),36.4H26.62 () 1 1B, 6.80(d,,J=8287, 1Hz 1
- i N i) | }-4-

ED p%rl Sﬁy%?%&t’%ﬁ%b%‘gﬁ?%ﬁﬁg&?%@ngﬁ E FE%’I’ eznl:;f%iﬂ’ly%%%%y (ﬁl]hjer%t)ir%c}edure
si m | ar H%2tha8.68(t, Ex&ilplze 1 H). was carried out using the conpound prepared
in Exanple 16(138) in place of the conmpound prepared in Exanple 8(11) to
0
(

in the follow ng-l congound of the present invention. TLC : Rf 0.48
orofExample et hal{ &1 {[6-(‘eambwpberanmbimethylB-pyridinylJmethyNMR (CD30D) : 5 0. 95

J= 7 . m 2 2.47 (s, 25 3
(2 89- 3. B\ % “tglé"z%&%&ij@h?%}% d‘ﬂlﬁ&g%&‘ 2&“‘% , gl) 93- 4. 09((m 1H) st 46
(d, 20=8. 2Hz; empedtge mmbirmtheh@f mnplﬁlbwascmefé fpt ysing thg camppynd J=10. 3Hz,

11-1 z
-{ [%3 ( gﬁlée'gjglrln%g% %‘;%GXIaniaZegfst_th%? Vi nyI arﬁeéﬁ]yllg%mhﬁli% obtainl [ (

pi peri dithgdojl E’WER%HO}TEHQPB@ We]l’r"a?ﬁiltrié"?mm;} 4-di f1 uor obenzami de To a sol ution
of the cgporNEl4R(@NSOEHM rméhml 8qulebus ﬁ%hlal=99¢ hyl acetam de (3nl)
ERREE i et T YN TS
25 3H), 2.89-3.00 (m, 2H), 3.12-3.36 (m, 2H), 3.46 (s, 2H), 3.93-4.09 (m, 1H), 6.46 (d, ]=8.2Hz,

1H), 6.72-6.79 (m, 2H), 6.81-6.89 (m, 2H), 7.12 (t, J=10.3Hz, 1H), 7.60 (d, J=8.2Hz, 1H),

7.85 (t, J=8.4Hz, 1H).

Example 18 : 5-{[(1-{[6-(4-acetamidophenoxy)-2-methyl-3-pyridinylJmethyl}-4-
30 piperidinyl)(butyl)carbamoyl]amino}-2,4-difluorobenzamide
To a solution of the compound prepared in Example 17 (89mg) in dimethylacetamide
(3mL) was added pyridine (50uL) and acetyl chloride (22pL). The reaction mixture was
stirred for 1 hour at room temperature. To reaction mixture was added water, and extracted
with ethyl acetate. The organic layer was washed with brine, dried over anhydrous sodium
35 sulfate, and concentrated. The obtained residue was purified by column chromatography on
silica gel (ethyl acetate : methanol = 50 : 1—20 : 1) to give the compound of the present
invention (91 mg) having the following physical data.
TLC : Rf 0.45 (chloroform : methanol : aqueous ammoma = 9:1:0.1);
'H-NMR (CD;0D) : 3 0.96 (t, J=7.2Hz, 3H), 1.28-1.48 (m, 2H), 1.49-1.92 (m, 6H), 2.12 (s,
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stirred for 1 hour at roomtenperature. To reaction m xture was added water,

and extracted wth ethyl acetate. The organic | ayer was washed with brine,

dri ed over anhydrous sodium 35 sul fate, and concentrated. The obtai ned

resi due was purlfled by colunn chromat ography on silica gel (ethyl acetate
met hano| = ve the conpound_of the ?resent i nvention

:(91 ng) 3kbw3- h%ﬂﬂ%émr, 8&)&1&%@8 éﬁ%& &/ap-0f e 2Hr3d 6-3.1¢ (0, 2H), A 6 Bl P d/-
m%'t hanol4 I @g Lﬁs@(muﬂsaﬁi ﬁq)17Q>017 07 rﬁkﬁgﬁm@@@)o 4HS, ﬁq)96 5(317 62](-237,- 2Hz,
"

|
2H) ?{)( Séﬂ)@?l@ 36‘55((&3 %9 Bik6-3. 33 (fn 212I) 3. 48 (s 2H) ,

3. 87- 411(m 1H), 6.60 (d, J=8.2Hz, 11-1), 7.00-7.07 (m 2H), 7.12 (t,
J=10_4 1H), 2 (m 2H, 7.66 (d, J=8.2Hz, 1H), 7.85 (t, J=8.4Hz,
1H). SSH%@WE?%§B@3 f)z)(zg *19(2) : The procedure simlar to that of Exanple 12
was carri edThelprcmscﬂmg sinhiéar ¢@ taoof Eixangple P2 wasl carfiedsaniying the compphbe of the
conpoun

d 1 N; _di net.h If I I d
correspd’ﬁ %ag%d:%%?ﬂl%cﬁ h}h @maﬂﬁpfeban%ﬂeﬁhﬁg%“ﬂ %lﬁﬂ‘ﬁg 'Fllg go(r)nr)oﬁnd
of tge Fﬂlﬁ&tﬁﬂlsu]fﬂg@ﬂtchh]ﬂdeb@aEﬁﬂéﬁpbﬁdlﬂli@?lhlfﬂrrll(iyl chlond;: corﬁpound t)o ogtam ;hI? a
5- ut m no).sul fon am no enox me -
yi |[ di nﬁl}l%ﬁ"kﬂ)& 0%%15%%‘?’&%@8 ?IbarmyI/] am no }- 2p4 di f%luorobenz;m de
TLCID Rf 0.53 (ethyl acetate : nmethanol = 20:1); 1H NWR (CDC13) : 5 0. 98 (t,
2. 45 (o Epte BOE SEIE- (B (dmghdaBind RirgihamGiodgrotpgediTig ) s
S”Io1EIH;;“;“W“‘g“’%@fa‘j‘”@?‘ﬁﬁ%ﬁ“ﬁf ‘%ﬁm“ﬁmé"?:?‘w RO IR
3=8. 2hz, 1 1 008 (gl qeeta LT Exanpl e 19(2) butyl (I -
{[2- et hﬂ-NM QC{z héﬂﬁﬁl(hdrﬁaﬁsmﬁbﬂl@D]la‘Ifﬁam}f}ﬁehéiyl)SZBGm2@;) 303 2.20

4 TLC :
pyr%@ggxkﬁl Qﬁt)@/ L) 3Hj Rerfq. 99%&1) ?ﬁ)’ '@31@503' iﬁﬂgm%f &H@%@%'g@r‘i‘gﬂe
J=7. 3Hz 5-8Hp IH) é@ﬂi 4!?3(1&112 aH), 6.46- é:?Jim?@Horﬁ%ﬁg 19.60k, 2H).9.01 @4, 2H), 2.47

3H) ,j= 4 9 20 3125 2H), 3.41
g: ;I) J= 60?17z ﬁﬁ) 27'%?1(5(%34?0}3#)21{) 7§§@J §2H%111¥)LI); 66?(tJJ S%H% 11(15171 P oe (i,

J3IHz 111) 64766725(m 311), 692(t J106Hz 111) 710(d
J=9. Oz Ex%hIIple F9(2)3 5- qi[bu%ﬁ Qzﬂzrnetﬁ}léla 4-{ (ﬁétr(y@hmmé)sﬁlf&ﬁa amihid }ph8n&& P]
J=8, 6Hz 2 e’s Iartotatof
Exafpl ewﬁ%yllwa}%eg 2&'&5{%&%@3’{3%3#@&) ’rfE’BERL{ISBZ o €in Exanple 7 or a
corr esporrdi ngfammahymmwdnetﬁmlazmr)f espondl ng al dehydef conmpound in |
| ace of t ol.l.o oun
o “the BrUSERBCHEH PSR B Thba np L 48 b, AT, 5L e B2 9P
N- (1- {[ G, 2H),[ 127 (seBHRRYER [y J5 5240 1 GHH LR 8542yd6}H (N @80 )X3/] 2-3:25 (m, 2H), 3.41 (s,

2H), 4.08-4.26 (m, 1H), 4.53 (q, J=5.4Hz, 1H), 5.86 (s, 1H), 6.39 (d, J=3.1Hz, 1H), 6.47-6.67

25  (m,3H), 6.92 (t, J=10.6Hz, 1H), 7.10 (d, J=9.0Hz, 2H), 7.23 (d, J=9.0Hz, 2H), 7.55 (d,
J=8.2Hz, 1H), 8.68 (t, ]=8.6Hz, 1H).

Examples 20(1) - 20(32) :
The procedure similar to that of Example 8 was carried out using the compound prepared
30 in Example 7 or a corresponding amine compound, and a corresponding aldehyde compound
in place of the compound prepared in Example 4 to obtain the following compound of the

present invention.

Example 20(1) : N-(1-{[6-(4-{[(2-methoxyethyl)amino]sulfony}} phenoxy)-3-

35  pyridinylimethyl}-4-piperidinyl)-N,2-diphenylacetamide
TLC : Rf 0.47 (dichloromethane : methanol = 9:1);
'H-NMR (CDCls) : § 1.28-1.43 (m, 2H), 1.72-1.82 (m, 2H), 2.06-2.17 (m, 2H), 2.79-2.88 (m,
2H), 3.11-3.17 (m, 2H), 3.29 (s, 3H), 3.31 (s, 2H), 3.38-3.45 (m, 4H), 4.59-4.71 (m, 1H), 4.81
(t, J=5.9Hz, 1H), 6.90 (d, J=8.4Hz, 1H), 6.95-7.03 (m, 4H), 7.16-7.25 (m, 5H), 7.34-7.40 (m,

102



3 5 pyridinyl]methyl}-4-piperidinyl)-N, 2-di phenyl acetam de TLC : Rf 0.47

(di chl oromet hane : nethanol = 9:1); 1HNWR (CDC13) : 6 1.28-1.43 (m 214),
1.72-1.82 (m 211), 2.06-2.17 (m 2H), 2.79-2.88 (m 2H), 3.11-3.17 (m
2H), 3.29 (s, 3H), 3.31 (s, 2H, 338345(m4H) 4.59-4.71 (m 111), 4.81
(t, J=5 im 4H), 7.16-7.25 (m
5H), 7. @4)7@dd@1ﬂ”34l@2‘(f§flﬂ)lﬂ)77 %?47@&@1 QHB 8402 @;hﬁz tHa,4H). 7. 82-7.88 (m 2H),
8 02 (d, J=2.4Hz, Exanpl e 20(2) : N-{

1-[(6- {4[(4hdro er| i nyl)sulf enoxy} - 3-

! i nExamRlE RYL)- NV bl-1Br Eihm o) A e R as s nee STLC © R 0. 30
chlo ﬁmﬁmﬁahyl]meﬁlg@mhylfm:mzphen Yhadd¥iinideDC13) @ 8 1.28-1.48 (m 2H),
1-1. 06-2. 17 2H), 2.79-2.93 4
o 3. %ﬁc( f%ﬁfdléﬂemmﬁﬂlgﬁe(wthi@‘r)&h 58- 4. 7(1m(m lil)l 1), 6.90 (d(m v
; AHz 'H-NWIR (6D€85)7 .501328- m484irl) 2HY,. 118~ 782(111(41}31) t89-1.99 &#; THH0.(e2.1Bkh, 7. 65

CIES WS Y AYV I R NN W T T

D ber e T P (ot ‘ffdﬁi’ -

et hano?-ﬂﬁﬁ@ﬂ&?zﬁrmfﬁ”%%a%@@%@z?Hi-. 43 (m 2H), 1.70-1. 81 (m 2H),
2.0 2.15 (m 2H), 2.78-2.88 (m 15 2H), 300(5 3H), 3.31 (s, 2H) 3. 38

2
6 o5y 8§m’(‘§ﬂ§ 2§$§QN%%¥(% {41@‘“69‘3’?%‘1%“3”)7“%"1?9 ﬁn% @F{)atg“)ﬂ/ﬁ‘é%hﬁgfo (m 3H),
B e e L, S "
§ ate ~ ]N-

pyridin erid | acetam de TLC : Rf 0.27
(di chl orWRa(E@Cls)rre%tlh%él43:€m19HL)1 70- HSNI(IR 2APC108;2.15 gnO2IER 27788 88 i, 2H) |

0 %52 8o @,:g » 330 23906 P I8 0l R 4y Y & R alil), 20
s, 1H) [Hp.66%5-8; (m,$HB|S4207 'm (my2lgp 74 6@'52§ tm, ), 7.33- D40 (zn,l.mx ﬁhSSz(dgl

22-7. 7 5,3 3 .59 (dd, J=8.3, 2.4Hz, 1H), 7.99
§ ?Jsﬁfﬂzﬁz“')lﬂ) 76@%% 2, 5?5 }(U"ﬂ H) ( H) ,

(

7.

(d, J=
1-[ (6-
}-N-p
(di ch
1.
2
3

A(_,w|_\z—\-o

yr
di

. 6
.3
8.
d,

{4 [(rret hyI suI f onyl ) am no] phenoxy} 3-pyridi nyI ) met hyl ] - 4 pi peri di nyl

di ¢ Pﬁ?”é*“‘ EQOW Qm??ﬁ'ﬁ‘ﬁ’z""kw“qg g‘%‘*"'@‘?ﬁ““% e e 1. 18 (m 21
)1, BY @Fﬁlﬂ]ﬂ_“ E‘eefiﬁeﬂ}( ace@m? 1. 79 (m 2H) 1.83 (d, J=7.0Hz,

H%,Z é QQCZHfaJZmdlczﬂ‘BSrmrﬁth?ﬁe2nﬁﬂlaﬁ(m 1), 3.01 (s, ,83 31-3.42 (m 4H)
> o1 7 eIk Bl 5 6550 B e o) 2ig- 14}9 tE:al 65%1 Suf Jyr 88 ey 31
7.59 (ddﬂ)mglszmm) 2175-2 7 (m7219 3(0d, (s, 334D), 3139 ,(s, 1)), 4.86-4.72 (m, 1H), 6.46

(s, 1H), 6.84 (d, J=8.3Hz, 1H), 7.00-7.06 (m, 2H), 7.08-7.14 (m, 2H), 7.22-7.27 (m, 2H), 7.35-
25 7.43 (m, 3H), 7.59 (dd, J=8.3, 2.4Hz, 1H), 7.99 (d, J=2.4Hz, 1H).

Example 20(5) : N-{1-[(6-{4-[(methylsulfonyl)amino]phenoxy}-3-pyridinyl)methyl]-4-
piperidinyl }-N-phenyl-2-(tetrahydro-2H-pyran-4-yl)acetamide
TLC : Rf 0.48 (dichloromethane : methanol = 9:1);

30 'H-NMR (CDCls) : § 1.03-1.18 (m, 2H), 1.29-1.44 (m, 2H), 1.50-1.60 (m, 2H), 1.70-1.79 (m,
2H), 1.83 (d, J=7.0Hz, 2H), 1.99-2.18 (m, 3H), 2.79-2.89 (m, 2H), 3.01 (s, 3H), 3.31-3.42 (m,
4H), 3.82-3.90 (m, 2H), 4.58-4.71 (m, 1H), 6.42 (s, 1H), 6.84 (d, J=8.4Hz, 1H), 7.01-7.06 (m,
2H), 7.08-7.14 (m, 2H), 7.22-7.27 (m, 2H), 7.37-7.45 (m, 3H), 7.59 (dd, J=8.4, 2.4Hz, 1H),
7.99 (d, J=2.4Hz, 1H).

35
Example 20(6) : 1-acetyl-N-{1-[(6-{4-[(methylsulfonyl)amino]phenoxy}-3-pyridinyl)methyl]-
4-piperidinyl}-N-phenyl-4-piperidinecarboxamide
TLC : Rf 0.44 (dichloromethane : methanol = 9:1);
'H-NMR (CDCl3) : § 1.25-1.42 (m, 2H), 1.51-1.84 (m, 6H), 2.01-2.30 (m, 7H), 2.69-2.88 (m,
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Exanpl e 20(6) :

l-acetyl -N-{1-[(6-{4-[ (et hyl sul fonyl)am no] phenoxy}- 3-pyridinyl)nethyl]-
4- pi peri di nyl }- N phenyl - 4- pi peri di necar boxam de TLC : Rf 0.44

(dichl ororrethane . met hanol = 9 1); "H NWR (CDCI 3) : 6 1 25 1.42 (m 2H)
1.51-1.84 ( %201230 7H), 2.69-2.88 (m 3.01 3H),
3.38 (s3H2|3)01('§ 33384 (#hD) @r&)‘smmmmmmm 2P® 6@3((btrs 1), & (d6 84
(d, J ( =48 (m 3H),
g (dgzéurﬁz 1%1)70% 701%(?11343{) ﬁnl%@&d(n?:z?% ’73@348{3&11 3, 739@@6?2%1?,7 By
1-[ (6- {Z4Wnéﬁh>7|%ﬂﬁdfbr{%fﬂ)lé&ifﬁo] phenoxy} 3-pyri di nyI)rret hyl ] -4- pi peri dinyl
} - N- phenyl bi cyclo[4 2 0] octa 1, 3 5 trlene 7- car boxam de TLC Rf 0.57
(dlchloronet an . " H-NMR CDClS 50 (m 2H),
o 1 Baamrle 90D bk ety | Dy Darbigo ohowp Ok 3-P iy GBS 3

3. 323, Bipeiting 1 )phefy Bty (g 2 é]li%taﬁl 33 Ao 7-1:59b0x4m§ﬁ 4.73 (m 11-1), 6.44
(s, Ié) (g g 96730(m 10H), 7.36-7.50 (m 3H),
7. 60 (dér TRE G 37 i romei@ﬂi)me 39@1?8 J=2. 4Hz, 1H). Exanple 20(8) :
N-{1- [(GHM(@ saJi Bmyslo)(amzm PN, QHMmdermlm 1yl $0-4.96 (m,

Pulent ooBi St oAl (me D A el e s ) 45%4%@@ BEAS. 21

1. 785 1. 921)(6@4@1‘01 84H991-H?) 686(’/”30 @) 1,013, 236-2.589nd, B‘H) 16D (dRIEF42.49,(m 1H),

2802%{ 0@*2§H 10 (m 4H), 3.39 (s, 2), 3.73 (t, J=8.1HZ, 1H),
4. 66- 4 ),(tﬂ?g . 1H), 6.85 (d, J=8. 3Hz, 1H), 7.07-7.29 (m 10H),
7.35-7.47 (m 3H), 7.60 (dd, J=8.3, 2.2Hz, 1H), 8.00 (d, J=2.2Hz, 11-1). 20
Exanpl e

0(9) ~ . s 1

N L] (EXPRDe g A T i
pi per i dipipetifin jJpNephehyld] -ihdanebattetxamidedr o- | - napht hal enecar boxam de TLC : Kf
03 d | M HNW (CDA3) : 6 1.35-1.55

1}5( ;'jrwz %r“agﬁ‘ion{%ﬁ% n%’eﬁf‘“lg %Hi A (¥n 25 11-1). (m
2 77 2 EINMR(K]H)CBB &03(51 SSC{mL)ZH)Bl 2%108,(n2 ), B9NG-18.(55 3k 2.2AHL.354166- 4. 79

1 7 _ 7.29

Enm] 3H) ””3 %é’ %(ﬁém(l%)ﬁﬁ@%‘?égﬁ‘ I 23% 3é6|§l)n %%az% (fg’ﬂf ?E’dw 8@&2 2Hz,
I H) . Exahmzéﬁeeamm 1H), 6.43 (s, 1H), 685 (d, J=8.3Hz, 1H), 7.07-7.29 (m, 10H), 735 7.47 (m,
2-(4- et Jret | h 3- 30
oyt ns IneeOR S i bar dr PO AT Ene Ry Phtaan de TLG | Ff 0. 53
(dl%fl?hl oromet hane : met hanol = 19 1); "HNWR (CDC13) : 8 1.26-1.42 (m 2H),

(15702&0 E%m&mgl7 2@(9) ﬁ {@"[ & J-ﬁ(n(é@ﬁylﬁirﬁonyﬁaxﬁ&m?pégz%ﬁ%}l E&mmyﬁm%gﬂﬁ 3H). 3.23
6. 72- 6. mpe(xréhny -ph@nglsl k) 4-@3}1@9 I-tpphthalnegrboxemiden  4H) . 7. 08- 7 13 (m

M), T omdlaﬁo%wethaz,esﬁm?hﬁal:ewm 758 (4, I<B.4. 2. 412, 1|

Lo ot SR 2002 o P en Dy 51267

25  1H),2.77-2.91 (m, 3H), 3.00 (s, 3H), 3.39 (s, 2H), 3.48-3.55 (m, 1H), 4.66-4.79 (m, 1H), 6.42
(s, 1H), 6.85 (d, J=8.3Hz, 1H), 6.96-7.16 (m, 7H), 7.20-7.29 (m, 3H), 7.35-7.46 (m, 3H), 7.60
(dd, J=8.3, 2.2Hz, 1H), 8.00 (d, J=2.2Hz, 1H).

Example 20(10) : 2-(4-methoxyphenyl)-N-{1-[(6-{4-[(methylsulfonyl)amino]phenoxy}-3-
30  pyndinyl)methyl}-4-piperidinyl}-N-phenylacetamide
TLC : Rf 0.53 (dichloromethane : methanol = 19:1);
'H-NMR (CDCl;) : § 1.26-1.42 (m, 2H), 1.70-1.79 (m, 2H), 2.04-2.14 (m, 2H), 2.77-2.87 (m,
2H), 3.01 (s, 3H), 3.23 (s, 2H), 3.37 (s, 2H), 3.76 (s, 3H), 4.55-4.69 (m, 1H), 6.43 (s, 1H),
6.72-6.78 (m, 2H), 6.83 (d, J=8.4Hz, 1H), 6.89-7.00 (m, 4H), 7.08-7.13 (m, 2H), 7.21-7.27 (m,
35  2H), 7.34-7.40 (m, 3H), 7.58 (dd, J=8.4, 2.4Hz, 1H), 7.98 (d, J=2.4Hz, 1H).

Example 20(11) : 2-(4-cyanophenyl)-N-{1-[(6-{4-[(methylsulfonyl)amino]phenoxy}-3-

pyridinyl)methyl]-4-piperidinyl}-N-phenylacetamide
TLC : Rf 0.61 (dichloromethane : methanol = 19:1);
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pyridi nyl)met hyl ]-4-piperidinyl }-Nphenylacetamde TLC : Rf 0.61
(di chl oromet hane : nethanol = 19:1); Ina "HNW (CDC13) : 8 1.28-1.43 (m
2H) , 170180(m 2H) 203215(m 2H), 2.78-2.88 (m 2H), 3.01 (s, 3H),
335 (s, 3.38 (s, 454468m1,644(s,1,684d

1

7. 374$Z Zir]‘fl‘m‘@mg %4192387 gg(m?%rﬁ) érﬁ? go é H)-% i( 2‘%14?3731%3 %‘7 98 (d,

J=2. AHZ2HYLB)01 (5, TXRBPISEs, 2H)1 288 (s, 2H), 4.54-4.68 (m, 1H), 6.44 (s, 1H), 6.84 (d, J=8.4Hz,

s iyl o e honon S il

(di chl ofmBH)hZAS8 (dd,Fe8 HaRdHz=1HY 708;(d;, H2MWR, (HRC13) : 5 0.82-0.92 (m 2H),

1 2%1 36 (m 2H), 1.40-1.46 (m 2H), 1.58-1.77 (m 10 2H), 2.01-2.17 (m
2.74-2.86 (m 2H), 3.01 (s, 3H), 3.36 (s, 2H), 4.47-4.66 (m 1H), 6.39-

6 70 (nExaﬁhbl;: 26(122: Nel{l [168{44[fm¢thjz}s§11forﬁzl}am1ﬂo]p}ier(oxy}-8|-1|)y,r1d7ny2)tﬂe1h)ﬂ]7-4( m 2H),

7.57 (d 7.97 . 4Hz, 1 Ex le 20(13) :

2-(3- ET'EPIII? r>1<§7.1f)1 N’Il)dlﬁﬂ%%l%g%p]{ofaﬁca{b% aIPsul f onyl );Dm noj Sgngxy}(s )15

pyri di nYLEmRH3Ocdichbo rpmletMnmyﬂne'qhancNI-m]rﬁbhyl acetamide TLC : Rf 0.42

di chl 1-

1701, o1 R ECl D800 Ty it 20-L 30U, S b1 ag B 2 g 5879 iy =1 g

(s,1@H) 2HR 238-2.37 (HID), 2774428 (msi-ljl) 34159,-3H)70. 36&; 21h) 446449 (s, lHJ)H) 39-

6. 55- 6. 7 2

6. 95- 7. @?"?‘“‘ 5%%2 4 % 1{@ (?9273]147)4(“’ ?HW%I ;@7(( %ﬁoﬁg@-%ﬁ% (

3H), 7.B8dHezgH), J9%. d;Ji%mle 7.98 (d, J=2.4Hz, 1H). Exanple 20(14) :

2- (2- et hoxyphenyl ) - N-{ 1- [ (6-{ 4- [(rret hyl sul f onyl )am no] phenoxy} 3-

pyri di n | )met h @] i peridinyl henyl acet am de 2 Rf 47
(dichlo zswﬁplﬁa’ﬁ/i 3): %gﬁaﬂb@xmhgl tLl M[(mlsylfonﬂ)amlmiphemylﬁy 214)

1 s 1 §§’mﬁﬂ}l)rﬁéﬁ1yl a—ﬂﬂer?-dlﬁﬁ (N%h@djﬂace%.nﬁ@ez 89 (m 2H), 3.00 (s, 3H), 3.27
2 B i et S B 14 (M 1 648 (s, i 6 7
L?g (dtH NMVR. (: @DCI% AHz27-1HB (m7 289, 1(71-1 3T 2mabH), 21021)-213QmE2H . E-28¢ 15) } 3'
ne ne
o el eot By i s e aéﬁ[é %f)p%%%ga Ll oul Lonyl) S roABRe 1Y
(dl chl o6 S5, 60afe, 2H)MBUD&dd, 7=8.9; 23, 1.1, NV, §.8D(, I3-8:4HE, 1HRZ-95-7201 ( 2H)

7 (2 %”éimzzﬂ?z%ﬁ‘?@% £ 7&%;73?91 xg@li)”éés((ﬁ? TR gt EE‘

683(d798:€:2,J¢EIZ4H21|1'H)685(d J=2. ,700726(m 9H) 747751
(m 1H), 7.59 (dd, J=8.4, 2.4Hz, 1H) 800(d J=2.0Hz, 1H), 8.40-8.42 (m

1H).
Example 20(14) : 2-(2-methoxyphenyl)}-N-{1-[(6-{4-[(methylsulfonyl)Jamino]phenoxy}-3-

pyridinyl)methyl]-4-piperidinyl }-N-phenylacetamide
25 TLC :Rf0.47 (dichloromethane : methanol = 9:1);
'H-NMR (CDCls) : 5 1.30-1.44 (m, 2H), 1.74-1.83 (m, 2H), 2.04-2.16 (m, 2H), 2.78-2.89 (m,
2H), 3.00 (s, 3H), 3.27 (s, 2H), 3.38 (s, 2H), 3.67 (s, 3H), 4.59-4.74 (m, 1H), 6.48 (s, 1H), 6.74
(d, J=8.4Hz, 1H), 6.81-6.88 (m, 2H), 7.02-7.27 (m, 8H), 7.32-7.38 (m, 3H), 7.59 (dd, J=8.4,
2.4Hz, 1H), 7.99 (d, J=2.4Hz, 1H).
30
Example 20(15) : N-(5-methyl-2-pyridinyl)-N-{ 1-[(6- {4-[(methylsulfonyl)amino]phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl}-2-phenylacetamide
TLC : Rf 0.45 (dichloromethane : methanol = 9:1);
'H-NMR (CDCl) : 6 1.32-1.47 (m, 2H), 1.78-1.88 (m, 2H), 2.03-2.14 (m, 2H), 2.39 (s, 3H),
35  2.78-2.87 (m, 2H), 3.01 (s, 3H), 3.31 (s, 2H), 3.38 (s, 2H), 4.51-4.65 (m, 1H), 6.48 (s, 1H),
6.83 (d, J=2.4Hz, 1H), 6.85 (d, J=2.0Hz, 1H), 7.00-7.26 (m, 9H), 7.47-7.51 (m, 1H), 7.59 (dd,
J=8.4,2.4Hz, 1H), 8.00 (d, J=2.0Hz, 1H), 8.40-8.42 (m, 1H).

Example 20(16) : N-{1-[(6-{4-[(methylsulfonyl)amino]phenoxy}-3-pyridiny)methyl]-4-
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Exampl e 20(16) : N-{

1-[(6-{4-[ (nmet hyl sul fonyl ) am no] phenoxy) - 3- pyri di nyl ) met hyl ]-4- 105

pi peri di nyI } -N, 2-di phenyl propanam de TLC : Rf 0.50 (dichl oromnethane :
met hanol = 9:1); "H-NWR (CDC13) : 8 1.19-1.40 (m 5H), 1.60-1.81 (m 2H),

2.01-2.15 (m 2 87 (m. 2H), 3.01 (s, 3H), 3.33-3.43 (m 3H),
4.57-4. me@ﬁiﬂlﬂiﬁg fﬁPhPPYﬁ%OP ideg 53 (d J=8.4Hz, 1H), 5 6.83 (d, J=8.2Hz,

1H, 6. ?Ec7mig%fl&ﬂﬁrom&lﬁﬁe7nﬁﬁlaﬁéﬂ i), 7.30-7.47 (m 2H), 7.58 (dd,

3 2 o By AR (DI 5 ot oo s lino R PO 0, 274287 (o,

pyr i di nyH),menihy] JHY 3m3pRa3 ¢y, 4 57M.2 dh piNgLagstia 663 10, FBGHz, RA), 0 51

LSl BT TS & g 05 e ol Bl W (2

3 01 (sJ=831)2.4Rz,19)( 397 84)=23Hz7/1x, 2H), 4.41 (s, 1H), 4.59-4.72 (m 1H),
6.46 (s, 1H), 6.54 (d, J=8.1Hz, 1H), 6.82 (d, J=8.4Hz, 1H), 7.05-7.28 (m
11H), 7.35-7.48 (m 2H), 7.57 (dd, J=8.4, 2.4Hz, 1H), 7.97 (d, J=2.4Hz,
1H) . 15Ekxapipl26(170¢ 28pethoxy-N-{1-[(6-{4-[(methylsulfonyl)aminojphenoxy}-3-

1-[ (6- -3-pyridinyl thyl]-4- pi i di nyl
[ﬁkpag#lé H@Bl{%tlhﬁﬁ 49?29?’%‘ bgdgﬁ%@@&etﬁp%.r I51I ?él %ﬁorgnzet hangI I:Oe:r{et Ihz%ol

= o) ; TLﬂmfﬁlomm&)rome&amezmemanalﬂﬂ)zm 1.72-1.83 (m 2H), 2.03-2.16

gm5822') ﬁﬁﬁﬁ'@fﬁ?ﬁg 1619?9 4%'% 2?%011?-2683@1@’ 13‘&3{%8 (@leg) %8&1?2(1% 2H) .

7.02- 7. 26),273-B8% (m72H), 37012(3 155 321|9)(s 311)3?3‘7 (Sl?il—l)n‘i 43Ky, 1Hy, 589-¢da.(m, I=8. 3,

2 (o et Tie IR 576 P fﬂ;g P Aot A B 20T 8 o R R3S 25

3- pyri dimy2H @Ay, szs;jli @éﬂzdllﬂgb 9 iadéi)am de TLC Rf 0.54

(digchl or onet hane : rrethanol = 9 1) H-NI\/R (CDC13) : 8 1. 31 1 47 (m 2H),

1.74-1.83 (m 2H. 2 05 2H), 224 (s 3H) . 2 80- (m 2H), 3.01
(s, 3H) Exgmelg 20§ 8) >Ny {1 ﬁ(ﬁzvb* k(giethzh}l foaxlmlao]@hech}ﬁmyrlctsmdbnqtbyl]-ﬂrl) 6. 47

(s &ithy( 14 Dadethfidé. 14 (m 4H), 7.21-7.27 (m 2H),
7.39- 7 Héﬁn vy H) ﬁ%%tm&%’)aas 4, 2 0Hz, 11-1), 7.99 (d, J=2.COHz, 114).
Exanpl e é@(g%f)o pli oToIEthaBA e HiFthan le— 9:1);
;L [(6- E ZIHINMRt(kDU@? faamg,b MM(ﬂlegbengM}mm lezdmmlnsr(ﬁlt bih,12. 7942}88?15%“ di nyl
a i a
AR, EEPaIS) 5 33520l 3 o 1 S 1FPnE 455 11, 08 S0 o).
2H)79 623 8§ ),(682- SEDIHXm SHO T .§7.18ln, 5H), 3221@327 grh{)928H}73 7% ’583 (IizillzDBH);F%g(dg ?:7% Em
1 - .98-7. m , .07-7. m
548 észz%& th)aﬁ%(érq‘ %i??%gﬁ%m 7.39-7.45 (m 3H), 7.47-7.51 (m
1H) 758(dd J84 2. 4Hz, 98(d J=2.4Hz, 1H). 106
Example 20(19) : 2-(3-methyl-5- 1soxazoly])—N {1-[(6-{4-[(methylsulfonyl)amino]phenoxy}-
25  3-pyridinyl)methyl]-4-piperidinyl }-N-phenylacetamide
TLC : Rf 0.54 (dichloromethane : methanol = 9:1);
'H-NMR (CDCls) : § 1.31-1.47 (m, 2H), 1.74-1.83 (m, 2H), 2.05-2.16 (m, 2H), 2.24 (s, 3H),
2.80-2.89 (m, 2H), 3.01 (s, 3H), 3.39 (s, 2H), 3.40 (s, 2H), 4.55-4.67 (m, 1H), 6.00 (s, 1H),
6.47 (s, 1H), 6.84 (d, J=8.4Hz, 1H), 7.06-7.14 (m, 4H), 7.21-7.27 (m, 2H), 7.39-7.45 (m, 3H),
30  7.59(dd, J=8.4, 2.0Hz, 1H), 7.99 (d, J=2.0Hz, 1H).

Example 20(20) : 2-(3-cyanopheny!)-N-{1-[(6-{4-[(methylsulfonyl)amino]phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl }-N-phenylacetamide
TLC : Rf 0.66 (dichloromethane : methanol = 9:1);

35 'H-NMR (CDCls) : & 1.28-1.44 (m, 2H), 1.71-1.81 (m, 2H), 2.03-2.15 (m, 2H), 2.79-2.88 (m,
2H), 3.01 (s, 3H), 3.32 (s, 2H), 3.38 (s, 2H), 4.54-4.67 (m, 1H), 6.47 (s, 1H), 6.84 (d, J=8.4Hz,
1H), 6.98-7.03 (m, 2H), 7.07-7.13 (m, 2H), 7.21-7.28 (m, 3H), 7.31-7.35 (m, 2H), 7.39-7.45
(m, 3H), 7.47-7.51 (m, 1H), 7.58 (dd, J=8.4, 2.4Hz, 1H), 7.98 (d, J=2.4Hz, 1H).
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Exampl e 20(21) :

2- (3-acetyl phenyl)-N-{1-[ (6-{4-[(nethyl sul fonyl)am no] phenoxy} - 3-

pyri di nyl) met hyl ] -4-pi peri di nyI } N- phenyl acetam de TLC : Rf 0.50

(di chl or onet hane : rrethanol = 9:1); "HNW (CDC13) : 6 1.28- 1 44 (m 2H),

é (7)(])- %Sﬁiﬁﬁe Zél(_%é ? ﬁ?igrgj%l\ﬁg? (§F645[?@g§|glsaﬁé@ylka?nlga7 en% i'é m 2H)

6,83 ( dpyrddifly ihlethy 123 en@ngs N gl meaiifle 7.07-7.13 (m 21, 7 21%7. 45 (m
, 2. 4Hz, 1 .76-7.81 1H),
7 98 (dﬁﬁ? mdﬁ%]f —91) v (m 1%

2- [ 3- ( 1 HsNMEX DB )aphemylzm (mf {ZH-),[KﬁQ-ﬂlﬁllﬁl 2H), 2.02-2.15 (m, 2H), 2.55 (s, 3H),

ot o a9 AU AT S RO hs 15 AVEL M et o8 B e R

6 1 27- 6.837d (Je8.45H) 11, 6798-1.08 Zmy( &), ZH)7-723 0; 2H)L 5. (187 .42 K, 7H), 7/75327857(mm

s 2Hz?ﬁ1|(—'6958@m% %%14}§%)1P6F9§§% 838(“’\(1%&1)%8@%527‘% zgih mozl(mni j'H?,l (a

07-7.13 (m 2H), 7.18-7.27 (m 4H), 7.34 15 7.41 (m 3H), 7.58 (dd, J=8.4,

4Hz, 0(23) : N

[ (6- {%ﬁfﬁ)mt g}% ?d[o %d%j%ﬁgﬂe)n% ’T?yl’lgdl gylgmeth I{] 4-

p}e&:1 : dil(methyisulionehgming Jheox wpymdme eﬂﬁplpem@nbldﬂmhwmmmdem 0. 49
NVR (CDC13) : 6 1.33-1.49 2

a1, @?tli]@d;% (dl‘gﬁ%%ﬁ%a{iage %e%‘ﬁz’lzog lg% 2, 9(() (m )2H), 2. 96- 3. 05 m 4E)|)

31- 3. MR §BCl) BB2% 14T (omSHH). 70-4.883my dH), 2368245 (m, 9HY, 2. 11487 (8. 47 (s,

11- 1) QH;ZI&) (%631(15713 3’31'1)5 2ﬁ) @1387(s b m5751H>0 1%1}) g, 8?’% (IFEB 2%13.') ng 6346 (% 48
(m (dd 4 iHz "1
20( 24) 1H), 6.33,6% &= &H@E»l[li)s!i{?’@ -1, )sﬁlo?o? %rﬁlﬂo]' é%ﬂr?c?x(yl} 43‘1) 734

pyrigli nylnei bmj?ﬂsmdﬁﬁs Ay, 1Hj|; i9sll(cphem4H§Cﬁt{ﬁm de TLC : Rf 0.44
(di chl or onet hane : anol = 9: H NVR (CDC13) 6 1.22-1.42 (m 2H),
1.64-1.73 (m 1H), 176185(m1H) 2.04-2.18 (m 2H), 275288(m2H)

3. 00 (sExaiple (38 : 06 {1-246) {4- Hnﬁﬂnﬂsu?ﬂmﬁbﬁmﬁbﬁéphc& -3plyridl FASm

ASRER AN o O I A )

NI-{ 1I ([jl(l'@{{ Rﬁdmtdigéiﬂsmkﬁedmyib)ﬁmlﬁ?bpﬁénoxyg 3-pyridinyl)nethyl]-4- rorret hane

P R0 nan B R CH G R A B PR 8m g Sy I FAT By

2 07 2 2H)(196-218p (m24H0-323198.42 i, 3BK)4.584.00 (s |]HRH) 83 @d3B-9(%,7. 9, ch} 23 (s
7. 307 ts. 4301 B2y, 5 00k QA th, T30 b B, g8 QLoD

107 Exalﬁtiﬂé &Q(Z@Iz 1H), 8.00 (d, J= 2 4Hz, 1H).

(3S) - 3-hydroxy-N-{1-[ (6-{4-[(nethyl sul fonyl)am no] phenoxy} - 3-

rid|n net h 4-pi peri di nyl N, 3- di phenyl pr opanam de
iad 25 xzclmple 2(/)(;4) 2pﬂlforo N-{1- %(6 !4 [(methylsrl)llfon;/l)aemng]phenoxy} 3-

pyridinyl)methyl]-4-piperidinyl }-N,2-diphenylacetamide
TLC : Rf 0.44 (dichloromethane : methanol = 9:1});
"H-NMR (CDCls) : & 1.22-1.42 (m, 2H), 1.64-1.73 (m, 1H), 1.76-1.85 (m, 1H), 2.04-2.18 (m,
2H), 2.75-2.88 {m, 2H), 3.00 (s, 3H), 3.38 (s, 2H), 4.59-4.71 (m, 1H), 5.45 (d, J=48.5Hz, 1H),
30 6.43 (d, J=7.9Hz, 1H), 6.53 (s, 1H), 6.83 (d, J=8.4Hz, 1H), 7.05-7.47 (m, 13H), 7.57 (dd,
I=8.4,2.4Hz, 1H), 7.98 (d, J=2.4Hz, 1H).

7.
2.
1-
pi
(d
1
3.

Example 20(25) : N-{1-[(6-{4-[(methylsulfonyl)amino]phenoxy}-3-pyridinyl)methyl]-4-
piperidinyl }-2-phenoxy-N-phenylacetamide

35 TLC:Rf0.47 (dichloromethane : methanol = 9:1);
'H-NMR (CDCL) : 6 1.33-1.49 (m, 2H), 1.75-1.85 (m, 2H), 2.07-2.17 (m, 2H), 2.80-2.90 (m,
2H), 3.00 (s, 3H), 3.39 (s, 2H), 4.23 (s, 2H), 4.58-4.71 (m, 1H), 6.50 (s, 1H), 6.74-6.94 (m,
4H), 7.07-7.27 (m, 8H), 7.40-7.46 (m, 3H), 7.59 (dd, J=8.3, 2.2Hz, 1H), 7.99 (d, J=2.2Hz,
1H).
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TLC : Rf 0.35 (dichloronethane : nethanol = 19:1); 5 "H NW (CDC13) : 6
1.24-1.43 (m 2H), 1.67-1.80 (m 2H), 2.05-2.17 (m 2H), 2.24-2.34 (m 2H),
2.79-2.89 (m 2H), 3.01 (s, 3H), 3.39 (s, 2H), 4.56-4.69 (m 1H), 4.78 (d,
J=3.1Hz, 1H), 4.98-5.06 (m 1H), 6.37-6.47 (m 111), 6.76-6.87 (m 2H),
6.95-7.01 (m 11-1), 7.08-7.14 (m 2H), 7.16-7.43 (m |OH), 7.58 (dd,
J=8.4, 2.4Hz, 1H), 7.99 (d, J=2.4Hz, 1H). 10 Exanple 20(27) : N{
}1 [N(? é Exixﬁlbietzbmﬁs u{a‘&)myﬂljchmmu}plhE{ﬁqnﬂm&hplyﬁlﬁ?gm)ﬁiﬁ?mplmﬁtoﬁy}% pi pe[ |h di nlyl
n i chl oromet hane : met hanol =
9:1): P—f%ﬁﬁ%’@%ﬁ) “Pipicin QN%&)"H{"WPW&? §1-1.61 (m 2H), 1.83-1.95 (m
2H), 2. 6BE€2 RED.Infdichkdpmethatd : sthatdl)= 18181 (s, 211), 3.61-3.80 (m 1H),
4.2§ (sy 74
7201 %{T‘)'R@Lﬁ 533,243 @ IRyt D Gy By, 2 2 g DGR a4 Bl Y
2. 4Hz H)), 2.79-289 (nd, 2} 3. UHsz, 3H)|,—|55 J9Ex 20h) @52{4(@&)11 -1H), 4.78 (d, J= 3 1Hz, 1H),
N[{1-] I
pi peri di nyIsﬁé[(?Tmtﬁr:}y‘\liQ be 22%&-@%38%%%%%9%?08(@%1@% oroig]t’hane :
met hanoRH); 7oL6tY.43 (1 %@@)J =8.432 AHg2 1), 5H9((dh J-34Hz,1 2. 00 (m 4H)
2.78-2.94 (m 2H), 301(s 3H), 342(s 2H) , 504(tJ84Hz

6.32-6.44 (m 2 687gd J84Hz 7.09-7.15 (m ,722753(m
10149 Exmpleae( 7J =341 -[(6- 4rimethpgsul ffrnyi ncr]phquym)pyrshroi)m@hyl}éz 4Hz,

11-1). % f{;d‘l fv lmethanesulfonamnde
N-[{1-] rre h su ony ) am_no] phenoxy} - 3-pyridi nyl ) met hyl ] - 4-
pi peri di loramethap W@laﬁﬂéx%ﬁbcar boxam de TLC : Rf 0.45

(2 dlo ghgommhqc@ch)rr%uh@mwuoifnﬁ ;1,515 Nl}/l&n @12135311393 1 9§ th, 1151) D.6¥2 gm(mNH) A
G 220 s 3a Gy st nm%) b2kl wi 17y o8l bl
1H)15 7. A, 76867 .4 (mO4), 773167212@@1 2H 83%722@5261{)1114)4,7@0@11 11, 7.533d8Hz, 1H)
Exanpl e %&? }'Q Q N?H 6-{4-[ (et hyl sul f onyl ) am no] phenoxy} - 3-
pyri di n;I/TZE? 41191?]1 a.gg% il %‘i fphenyl ) met hyl ] - 4- pi peri di necar boxam de 35
TLC : 0.39 (dichloronethane : nethanol = 9:1); 'H NWVR (CDC13) : 8
1.22-1. v a2.57-2.71 1H),
2. 74-2. Eé‘" e 2@&%@5 iyl is [?Sf‘itr%thﬂﬂjlg"“éfﬁﬁ‘f“to FgHe?PT?’?} '%‘P)‘%iz’é‘?’%’el“w*'ﬂ-m 1),
4.49-4. ﬁ@eﬂdmy]]}@hengﬂ)t&éthy(]benzémﬂieGHz 111), 5.76 (d, J=8.6Hz, 11-1), 6.64

1- 1 36 9 7.67 (dd, J=8.3,
2% ﬁ:& RGP PipnigBdfipe Mifandi;B8af. 00 C Mo 5p) L 0
N—[{e ;L Ei H‘NMR[(CMIM|SSIJ33 (Mlﬂl()laﬁﬂmd] '&1@4@6)(19!!} 48), @ﬂ& ELBMm) #H), 1307 (s43H), o 0,40
i i e 0 :
(el el of oSy BERESSRYE LAY EDS6 504 iy Sy gzc@ci*?,?m SR TR Gp oy
1.52-1. 3H), (7rﬁ2 85 (mzl@lé),i@?dd@;ﬁ—!iﬂﬂ? 4Hz, YH),7.927.7h(m, 2H), 8.01 (d, J=2.4Hz,

1H).

25
Example 20(29) : N-[{1-[(6-{4-[(methylsulfonyl)amino Jphenoxy}-3-pyridinyl)methyl]-4-
piperidinyl}(phenyl)methyl]cyclohexanecarboxamide
TLC : Rf 0.45 (dichloromethane : methanol = 9:1);
'"H-NMR (CDCls) : § 1.15-1.96 (m, 17H), 2.01-2.13 (m, 1H), 2.74-2.91 (m, 2H), 3.01 (s, 3H),
30 3.41(s, 2H), 4.82 (t, J=8.3Hz, 1H), 5.69 (d, J=8.3Hz, 1H), 6.47 (s, 1H), 6.87 (d, J=8.4 Hz,
1H), 7.07-7.36 (m, 9H), 7.67 (dd, J=8.4, 2.5Hz, 1H), 8.01 (d, J=2.5Hz, 1H).

Example 20(30) : 1-acetyl-N-[{1-[(6-{4-[(methylsulfonyl)amino]phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl } (phenyl)methyl]-4-piperidinecarboxamide

35 TLC:Rf0.39 (dichloromethane : methanol = 9:1);
'H-NMR (CDCl3) : § 1.22-1.96 (m, 11H), 2.08 (s, 3H), 2.26-2.39 (m, 1H), 2.57-2.71 (m, 1H),
2.74-2.92 (m, 2H), 2.98-3.13 (m, 4H), 3.41 (s, 2H), 3.78-3.89 (m, 1H), 4.49-4.62 (m, 1H), 4.82
(t, J=8.6Hz, 1H), 5.76 (d, J=8.6Hz, 1H), 6.64 (s, 1H), 6.87 (d, }=8.3Hz, 1H), 7.08-7.36 (m,
9H), 7.67 (dd, J=8.3, 2.3Hz, 1H), 8.01 (d, J=2.3Hz, 1H).
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2H), 3.01 (s, 3H), 3.33-3.46 (m 4H), 3.95-4.05 (m 2H), 4.83 (t, J=8. 7Hz,
11-1), 5.73 (d, J=8.7Hz, 111), 6.52 (s, 1H), 6.87 (d, J=8.4Hz, 1H),
7.08-7.36 (m 911), 7.67 (dd, J=8.4, 2.2Hz, 11-1), 8.01 (d, J=2.2Hz, 1H).
10 Exanple 20(32) : N [{

1-[(6-{4-[ (et hyl sul fonyl ) am no] phenoxy}-3-pyridi nyl)nmethyl]-4- piperidinyl}
(phenyl ) net hyl ] benzenesul fonam de TLC : Rf 0.27 (dichloronethane : nethanol

= 19: 1) gx (11?%1?{)1 [(65{4 ﬁ&h}lsafodymhm%l@] elao 3 9 nﬂetﬂyl]84- 74- 1 97
3H) 1H), 3.38 (s,
ElmOZ 4. B;e‘;gw Q?hen )@ch(y Ef?ferﬁ*-PXW‘*cai X@ms@e(s R 1) 6. 84- 6 91 (m
3H) 7. @eCr-. mﬁoémdlaﬂbmn?eﬂ&hﬂm%&ahm H), 7.34-7.41 (m 11-1), 7.54-7.58

9 ( es 21(1)
1 PN B o4 AR S Do S35 B 200y 1607 54 B usi g
thg C OB, B0 Pisg PHY, 80l3|3 -206i(m, BIR3W%ed.05 on, mp@r&‘.’aqfs,g@:ld’lmglﬂynsn's (@ierpoung _
and a cqr ondi e -C u red in
eampl o2 1B ol on P 2tha Tep B g et IR 36, . QRE ZET ORGP
Exanpl e 1H}(8.91 (d, J=2.2Hz, 1H).
S-[(butyl {1-[(6-{4-[(4-hydroxy-I|-piperidinyl)carbonyl ] phenoxy}-2-net hyl - 3-
25 pyridinyl)nethyl]-4-piperidinyl}carbanoyl)am no] -2, 4-di fl uorobenzam de
TLCLO REx8mpR 10632 )oMof Or (6= {4ff(anbthmbulfm1y1)@nﬁ1)q]phdﬂok&/}?3(;@ﬁﬂmy))met}ﬁ/lp496 (t,

J=7. 4Hz 27 (m 2 2.47 (s,

2.91-3. 6’3’%?2”“3@@9 "%1)%%%%&2%@“@6‘88’5% (, H) 3. 60- 3(82 (mH) 1H),

3 84 3. 1.4 rikf 0.2H(dicldo@@nethané : mthe@snlﬁ 196)76 (d J =8.OHz, 1H), 7.07-7.16 (m
7.1 7 ] 7.7

7 85 ’ ﬁjﬁlgl%@cﬁﬂ)zalgbl 37 m Glé%iﬁbfihzj 977w’ 3 B.68.387CHE

1- ({2 meHhy2.852[% (mlHﬂ,rib% smeI]) c3a3r n%lﬂ) ﬁwarfb {m31H ) ¢99ddnii8.6Hz, 1H),

me I i a I o] C:

} 9{0)&%@ ﬁ%rb%u%ﬂh rﬁama A )7§14r 3) 4?922734119 (ﬂb . 2Hz

3H) 1. 24447 ﬁ%(r(ln%Hhﬂ)ﬁ@ds’?Bﬁ @ﬁ Hbﬂ)99@=lf§-¥12&d Xm 2H), 2.46 (s, 3H),

320329(m2H) 3.52 (s, 2H), 3.54-3.88 (m 8H), 3.95-4.13 (m 11-1),

6.76 (d,. J=8, 3Hz 06-7.21 (m 3H), 7.49 (d, J=8.8Hz, 2H), 7.73 (d,

J=8. 3HzEXEH?IeS?1@9 H%ﬂ)\] =8. 3Hz, 1H). 109 Exanple 21(3) :

S-{[ but yl (1T7h¢ ﬁrd?f@dlﬁb’ kinfitaf fo {hbﬁof(manﬁﬂwsmaeméh butlusuﬁg ﬁ’l@rcbﬂipﬂbﬂld prepaeay!

' Phor ShEXeRNE e ESnetise kit Rt oird) i £ (AR S <Opromdur

( CDBCD) in flaBe 8fthé ompetnd3iepard-in Exanifie 4 118btimthe il lowingldorip@md (ofthel OH) |

2. 10- 46 (s, 3H), 2.48-2.62 (m 2H), 2.92-3.03 (m 2H).
3.19- 3. ?&Sf‘ﬁﬁ%Yﬁlth%hB 50 (s, 2H), 3.95-4.11 (m 1H). 4.66-4.84 (m 1H). 6.75
(d, J=8.3Hz, 7.06-7.20 (m 3H), 7.47 (d, J=8.8Hz, 2H), 7.72 (d,

J=8. 3Hz Ex%llﬁ%le 271(19‘)5. 5£— (butgrl'{q [%5'%4 [tﬂydroxy-1-piperidinyl)carbonyl]phenoxy}-2-methyl-3-
25  pyridinyl)methyl]-4-piperidinyl } carbamoyl)amino]-2,4-difluorobenzamide
TLC : Rf 0.12 (chloroform : methanol = 10:1);
'H-NMR (CD;0D) : 8 0.96 (t, J=7.4Hz, 3H), 1.30-1.90 (m, 10H), 2.09-2.27 (m, 2H), 2.47 (s,
3H), 2.91-3.05 (m, 2H), 3.18-3.28 (m, 6H), 3.50 (s, 2H), 3.60-3.82 (m, 1H), 3.84-3.97 (m,
1H), 3.98-4.16 (m, 2H), 6.76 (d, J=8.0Hz, 1H), 7.07-7.16 (m, 1H), 7.16 (d, J=8.8Hz, 2H), 7.46
30 (d,J=8.8Hz, 2H), 7.73 (d, J=8.0Hz, 1H), 7.85 (t, J=8.2Hz, 1H).

Example 21(2) : 5-({butyl[1-({2-methyl-6-[4-(4-morpholinylcarbonyl)phenoxy]-3-
pyridinyl}methyl)-4-piperidinyl]carbamoyl } amino)-2,4-difluorobenzamide
TLC : Rf 0.30 (chloroform : methanol = 10:1);

35 'H-NMR (CDs;OD) : & 0.96 (t, J=7.2Hz, 3H), 1.24-1.49 (m, 4H), 1.52-1.97 (m, 6H), 2.08-2.30
(m, 2H), 2.46 (s, 3H), 3.20-3.29 (m, 2H), 3.52 (s, 2H), 3.54-3.88 (m, 8H), 3.95-4.13 (m, 1H),
6.76 (d, J=8.3Hz, 1H), 7.06-7.21 (m, 3H), 7.49 (d, J=8.8Hz, 2H), 7.73 (d, J=8.3Hz, 1H), 7.85
(t, J=8.3Hz, 1H).
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10 Exanple 21(4) :

5-{[{1-[(6-{4-[(4-acetyl -I|-piperazinyl)carbonyl ] phenoxy} - 2-net hyl - 3-

pyridinyl)methyl]-4-piperidinyl} (p

ropyl ) car barmyl]am no} 2 4- d|f| uorobenzam de TLC: Rf 0.38 (chloroform:
met hanol = 10: g 6 0.94 (t, J=7.4Hz, 3H), 1.54-1.94 (m

H), 2.Ezamgle 23(9)) 52{[m3ty11 Ab2- (nﬁhylél-(fl {[4-(afluogomeghyl)-12. 91-3. 03 (m 2H),
16-3. ( (m 1H),
77 (o sgyidoorihehon S hriuady P e dry i iS4 T o)
=g. gHz difipgobenzapgd ?d J=8. 3Hz, IH) 7 84 (t J=8.2Hz, 1H). Exanple 21(5) :
{[{1-r(6- ﬁ&‘diﬂcﬁr&éﬁbhnl '11&'%6?2'10&1') carbonyl]phenoxy} 2- rret hyl - 3-

yr

Py i g B RaaB bt kot 1sh-{ B n BT At b2 Wby 1)

"H-NVR 0OPGEDIH). ﬁ&%;m 298150 (ALDH), 2901 03 (m 7, OH8.3 84, AIL3 5055, 3H)

(2m14 2. gﬁw@%ﬁ%z @421463 ﬁ%HrZa lé) é%54d, gg(iﬂi i 6%20((51 3@7 ’,3 3 76

7.08- 7 348 §Hx, BY) 7.72 (5 U8BHz) t8),885 (1, 2H8.3HE, TH).(d, J =8. OHz, 1H), 7.90-8. 02
(m 1H. 25 Exarrple 21(6)
2,4-difluoro-5-{[{1-[(2-methyl-6-{4-[(nethyl sul fonyl)nethyl]phenoxy}- 3-

@ll nﬁkmalbm@ : 4~ (K PG(6- (4-[(gHacity - ppiyrydzimdycasionyl] pheatk o2 makyizam de TLC :

2 SRR - PR AR I korgit Rty TS, (EF Mponehaginicl (4 (‘s],:?éﬁ)H,z’

92- 3 TRCO(:RT @38 (chRrdford.: Methanol 2HD;1)3. 49 (s, 2H). 3.94-4.12 (m 1H), 4 42

py
o
o B o A Wy S8
5-
py
2
2

6
3.
6.
J
5-
py

[ ( 2- baHy,2-47 {5l 3K), 2- 5[1( zoaremhw} 6-4643.24 (ref Iﬁ] §Lﬂ0r(s,r%H)) A8y TY phellx§)P53- 35

i nyl h 12 nzam de TLC :
Py L ST R 77 R, R aet ] 9 B DRI R, BT (G aTRe) 3 080GRTL AR
H) 1. §18.8Hz, 2F827 ABitd, IsB)3Hz2 1 HD 7806, b 2Hel H)2. 48 (s, 3H), 2.89 (s, 3H),
.92305(m2H) 320329(m2H) 3.50 (s, 2H), 406(d J=2.4Hz, 2H),
4.07-4. 15 Hg s 6. 70 (d, J=8.2Hz, 720(m3H)
a8 (uEaupleg)  SrALL Ao (& scgivl | Finerizingyoamooslphenogysdgpathyidk. 1)

Exanpl ep?ﬁ(ﬁlﬁ}l)metﬁyf](cb ¥111d1{1yl}(2 butyn 1 )carbamo 1]Jamino}-2,4-difluorobenzamide
met hyl | phenoxy} - 3-

§ fon
pyréQil nylld%rréﬁlgﬂ/‘i‘q (c lcﬁ i d’il%WO} § am)yl )am no] -2, 4-difl uorobenzam de 5
TLC : RIgNM& (Cohom)ofsor.g7-1, 9mtfnha Ik)on#m)/Fﬁ (m%ﬁ) 21620698, (t,

1 0a- 2. BT 61,299, D8 (e i 18@ 53 bl ) pobsd St atfl ©
3. 24- 3. 389-4.19 (M,HH), 8.744d(B-8.0214), | H3,. O88- 424lm( 8H),1H1, (Méﬁﬁgﬂg ZmZH)? S73%d, 60659§9
(r 3188087 ) 7o bhaanc o0 2% (0 Do a=erer, 21). 756 (a,
J=825LHz 1H), 8.67 (t, J=8.7Hz, 11-1). Exanple 21( 9) :
5- [ (2- bylyiote M idy% A4 ZithuR RRE P [ S-rhetny (TR A T Y SRR H IR phBIRD P25V - 3
pyridinyl)methyl}-4-piperidinyl } (propyl)carbamoyl]amino} benzamide
TLC : Rf 0.23 (chloroform : methanol = 10:1);
'H-NMR (CD;OD) : § 0.94 (t, J=7.4Hz, 3H), 1.54-1.95 (m, 6H), 2.08-2.24 (m, 2H), 2.47 (s,
30 3H),2.89 (s, 3H), 2.92-3.03 (m, 2H), 3.15-3.26 (m, 2H), 3.49 (s, 2H), 3.94-4.12 (m, 1H), 4.42
(s, 2H), 6.70 (d, J=8.5Hz, 1H), 7.04-7.20 (m, 3H), 7.47 (d, J=8.6Hz, 2H), 7.69 (d, ]=8.5Hz,
1H), 7.83 (t, J=8.3Hz, 1H).

Example 21(7) : 5-[(2-butyn-1-yl{1-[(2-methyl-6- {4-[(methylsulfonyl)methyl]phenoxy}-3-
35  pyridinyl)methyl]-4-piperidinyl}carbamoyl)amino]-2,4-difluorobenzamide

TLC : Rf 0.23 (chloroform : methanol = 10:1);

'H-NMR (CD;0D) : 8 1.67-1.95 (m, 2H), 1.81 (t, J=2.4Hz, 3H), 2.10-2.25 (m, 2H), 2.48 (s,

3H), 2.89 (s, 3H), 2.92-3.05 (m, 2H), 3.20-3.29 (m, 2H), 3.50 (s, 2H), 4.06 (d, J=2.4Hz, 2H),

4.07-4.15 (m, 1H), 4.42 (s, 2H), 6.70 (d, J=8.2Hz, 1H), 7.03-7.20 (m, 3H), 7.48 (d, J=8.6Hz,
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pyridinyl)nmethyl] -4-piperidinyl } carbanoyl)am no] -2,4-difluorobenzam de

TLC : Rf 0.56 (chloroform: methanol = 9:1); 15 "HNWR (CDC13) : 6 1.15 (d,

J=6.8Hz, 6H), 1.45-1.80 (m 4H), 1.80-1.95 (m 3H), 1.99-2.26 (m 2H), 2.78

(s, 3H, 2.84-3.01 (m 2H), 3.19-3.38 (m 1H), 3.44 (s, 2H), 3.91 (s, 2H),

4.17- 4.44 2 64-5. 83 | 6. 34-6. 59 1H), 6.62

(d, J= szﬁﬁ%i@[ﬁ%zé? 16[11}’579%'![')6 %gllz{ h'ﬁb 7(6“3 7Hé2 (m 3H), 7.(211 (5?

J=8. 2Hz, 7.56 (d, J=8.lHz, 11-1), 8.59 (t, J=8.6Hz, 11-1). 20 Exanple

21(10) :

o ﬂ?mleszl{@{ Ay 44 SR R henoy) -

3 pyrl dlpwﬂihlyhhieﬂiyl}%i_yeﬂdrmyqlcm}ahmbyloqnnmpyJ4)mﬁnmmajma no } benzam de TLC
@ﬂzmﬁﬁsﬁg&ewﬁ%ﬁ S5O 551 85 (i 6H) '1850 25 54 (m

2H) 2. TH-NSR @HCLP: 8U98 (97=1.2Hz, ), 1350d-J363Hz( 6H),2:)4-1.38 2eh; BHRA.46m 1H),

6. 33- 6. A ot B2 1ah gty o safyy A 820 SBlin ] 30, s (I oAtk e s ap.

J=10. 6HLm, 1H3,B)44 &, 22), Bch4-4.4B (aHAH), 2135, (s, 2H)25 6615.80-8n, A1), 6.2846)43 (Tn,381)( d,

J=8. 4Hz, ¢ L sg%fﬁquﬁsg %{3%761@ §P B AT, 389, 1709-7.35 (m, 2H), 7.40 (4,

2, 4-di f
[ ( nétllhyIJ;gl%ghng'H) arhion(d] B4y, ]lbl),efhﬁ'kg) I Bz itényl | met hyl }-4-

pi peridinyl) (pr opyI ) car banoyl ] am no} benzam de TLC : Rf 0.13 (chloroform:
met hanol = 10:1); 'H-NVR (CD30D) : 6 0.94 (t, J=7.4Hz, 3H), 1.73 (m 6H),
2.10-2. @ca(nﬂe% 9) : 2{@bure-1-3H) (2 3®prpsi6¢ [9-[ (rthylsalfomy Bnabyljphenoxy) -3-
3.13-3. 2 6. 62
i 8 ny?g'J'teSyl]gﬂ ﬁ%e(‘l&ﬂg?}'é&baﬁxgi?mﬂm%i2(4”%}ﬂﬁ&ro%):%zaﬂn§é (s, . GE') d
J=8. 3Hz TI@l)RfO%@Iferpforytan )iExanpl e 21(12) :

>-{f2- bUmNMRwIﬁégi[f?irrst(@MEsfsﬂz%H $3%441.80 (m, 4H), 180195 (m ,3H), 1.99-2.26

hyl | h
AR M A R R A e et éaéﬂ'iﬁﬁ‘ has At 5 Ok gHa.17-

g;:hl grgfz%;am m@tha@f 2H)15264L)5 8321ﬁ' ng@g@)(m 18).% @7((111:%11(1@131}{% 521.81
2.92-3. déJ(lH 3@27@0%9@ Z%ég (Jagzgfzzzlihi %f 841%% B)ig‘%?ﬁ% 1H),

425(SJ8.B]:])z,H62(d J=8. 1Hz, 7.01-7.21 (m 311), 7.41 (d, J=8.8Hz,
7.67 (d, J=8.1Hz, 1H), 796(dd J=8.8, 7.9Hz, 1H). Exanple 21(13) :
5- FButyI (1-{[2-1i sopropyl -6- (4-{[ (et hyl sul f onyl )am no] net hyl ) phenoxy) - 10
3- pyr i diBExahipie? 1(y0)) :-%-ﬂide-di{myl-[(Qaschmm@M(m}hyl’suﬂfodyrbmmmblmmayr}-de TLC
: Rf 0.26 (chl grofpr.m,: .nmetha = 0.96 (t, J=7.3
o o prh S B B R Ploronyh arbimoy MR il | 50% 0 Gy
2.08- 2. ALQ nRf Q5% (cHodforfrs; makhnol 2. BY;3. 02 (m 2H), 3.17-3.28 (m 2H).
3. 32-3. A3 NMR (CDCL) : § 0.98 (t, J=7.3Hz, 3H), 1.15 (d, J=6.8Hz, 6H), 1.55-1.83 (m, 6H), 1.95-
25  2.24 (m, 2H), 2.78 (s, 3H), 2.87-2.97 (m, 2H), 3.07-3.21 (m, 2H), 3.24-3.37 (m, 1H), 3.45 (s,

2H), 4.05-4.23 (m, 1H), 4.26 (s, 2H), 5.73-5.95 (m, 1H), 6.33-6.43 (m, 1H), 6.46-6.58 (m,

1H), 6.63 (d, J=8.4Hz, 1H), 6.92 (t, I=10.6Hz, 1H), 7.22 (d, J=8.4Hz, 2H), 7.42 (d, J=8.4Hz,

2H), 7.58 (d, J=8.4H1z, 1H), 8.66 (t, ]=8.7Hz, 1H).

30 Example 21(11) : 2,4-difluoro-5-{[(1-{[2-methyl-6-(4-
{[(methylsulfonyl)amino]methyl} phenoxy)-3-pyridinyljmethyl}-4-
piperidinyl)(propyl)carbamoyl]amino } benzamide
TLC : Rf 0.13 (chloroform : methanol = 10:1);
"H-NMR (CD;0D) : § 0.94 (t, J=7.4Hz, 3H), 1.73 (m, 6H), 2.10-2.25 (m, 2H), 2.46 (s, 3H),
35  2.87 (s, 3H), 2.92-3.02 (m, 2H), 3.13-3.27 (m, 2H), 3.48 (s, 2H), 3.89-4.15 (m, 1H), 4.25 (s,
2H), 6.62 (d, J=8.3Hz, 1H), 6.99-7.21 (m, 3H), 7.41 (d, J=8.6Hz, 2H), 7.66 (d, J=8.3Hz, 1H),
7.83 (t, J=8.3Hz, 1H).

Example 21(12) : 5-{[2-butyn-1-yl(1-{[2-methyl-6-(4-
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(m 1H), 3.49 (s, 2H), 3.91-4.12 (m 11-1), 4.25 (s, 2H), 6.63 (d, J=8.3Hz,
1H), 7.03-7.19 (m 15 3H), 7.40 (d, J=8.6Hz, 214), 7.62 (d, J=8.3Hz, 11-1),
7.84 (t, J=8.3Hz, 114). Exanple 21(14) :

2,4-difluoro- 5 {[(1 {[2-isopropyl-6-(4 { [(rrethylsulfonyl)arri no] et hyl

phenoxy t hyl 4- piperidi n yI ) car barmyl ]am no }
benzani dﬁ( ﬁ&mWOhefb&li}iplaﬁﬂ@ﬁb}-g\Pynﬁw &L‘/ 10:1); ' H NVR (CD3OD) :

3 0.93 (piperla Hibamglﬁ)]amfho 4@'1ﬂuér0@el@!‘d¥md§|'|) 1.54-1.93 (m 6H), 2.05-

2.21 2H), 3.15-3.25 2H), 3.31-3.44
(m 1(1“1[)5(!4)311@1 ?Zch(‘m?i%yl fgetgi@i m(mlH)H)4 25 (s, 2H),(m6 6|?:|)(d
J=8. 2Hz 'HINMR {CIOD) 1581 .6M1. BHin, 4?[)4138( d, 1=2121%z, BHZJ,,z 2690246 3H)R 47 &5 2Hz,

51115 batn méﬁ{ﬁ?ﬁsﬁ%aﬁ? PN, A 2l G S ey

B et astet o Sl i)
"H-NWR ¢ %}Fﬁ)zgrgfd@% fgggﬁg{%@f 614) 1.68-1.91 (m 4H), 1. 81 (t,

J=2.3Hz, 3H), 2.13 (m211)284 s, 290300(m214)332345

Elm25114?E B 11%61%@2 %3%3)13@ ‘SOfFﬁ%P?’l? %4@““5%’%‘%@"%]—\5‘“‘ ]‘%.’6&17 }&H&

214)0 7 361$yr{dﬂnyl]hxﬁh)’ﬂl}-lzl pipfidingl)@fbaptqyl jarBne}2 4-dift)oroBmzEmadepl e 21( 16) :
5- ({ but )Tll{d[c 1R£é%8 (&?ﬁr?ﬁ%ﬂ rgetilg'rro(lmeltohy)l sul f onyl ) phenoxy] - 3- pyridinyl }

met hyl ) pi peri carb ano -2,4-di fluorobenzam de TLC : Rf
0 53 (c HdﬂMIbf(BDgO]h)aI&]&ﬂ@(t J:-ZI.BI:IZ,)BH) H-WMRJ&GBH?D}H) 132831.98 (ot ZHY4A4BHz,

2 bt a0l b ZRa b A R0 S o gﬁ* 182820352308 1)
3 30 3HAG 45, 1M, 5-632 (9, 1BP 25458546 53 (S0, 16).920819 156, | 1z,

H)
7 L A1R3 (d, J=8.1Hz, |
sl S0 (IReELII 6,54 G 150 B e g (0 v,

i fluoro-5-({[1-({2-isopropyl - 6 [4 (n'ethylsquonyI)phenoxy]-B- pyri di nyl

4-d
et hy |Byattipli PR14 |2rwh]ﬂL{opgg 1). ar -6t(4am no) benzam de TLC : Rf 0.50
Ioroform m )d m[d ﬂl—lm 6 0.96 (t, J=7.3 Hz, 3H),

h
C13 (d, (Jn%hiéﬁlé Onala\ymmfllzgﬂlz JBenoNy)- éwﬂdlfl}’ti&leth(ﬂr}r“*zkl) 1.66-1.92 (m 4H),
S bt N a“m“’}*’b"mﬁ“%“l&s( P T 685 (d, 0tg. e iy
m ,
go(t Jér%fé#é]( hijgrofgrm 7’“9‘&81?({]"1})— , 7.73 (d, J=8.1Hz, 11-1),
7 80- 9H I@MR@@‘D;OE) 950.08 (1, J:J’FQHEJ-}ZH B&Dz dED@GIiSHzeé ;(11@;1 93 (m, 6H), 2.05-

> (2 bu e Ly L 5h (254 50p0mt G, %M A3 DEAAPESIRI s dP

2H) 3.94-4.10 (m, 1H), 4.25 (s, 2H), 6.63 (d, J=8.2Hz, lH) 7.04-7.18 (m. 3H), 7.40 (d,
J=8.6Hz, 2H), 7.63 (d, J=8.2Hz, 1H), 7.83 (t, J=8.3Hz, 1H).

2
1
7
2,
}
(
1
2

25
Example 21(15) : 5-{[2-butyn-1-yi(1-{[2-isopropyl-6-(4-

{[(methylsulfonyl)amino]methyl } phenoxy)-3-pyridinyljmethyl }-4-
piperidinyl)carbamoyl]amino}-2,4-difluorobenzamide
TLC : Rf 0.27 (chloroform : methanol = 10:1);

30 'H-NMR (CD;OD): 5 1.13 (d, J=6.8Hz, 6H), 1.68-1.91 (m, 4H), 1.81 (1, J=2.3Hz, 3H), 2.13
(m, 2H), 2.84 (s, 3H), 2.90-3.00 (m, 2H), 3.32-3.45 (m, 1H), 3.46-3.52 (m, 2H), 4.05 (d,
J=2.3Hz, 2H), 4.06-4.17 (m, 1H), 4.25 (s, 2H), 6.63 (d, J=8.3Hz, 1H), 7.04-7.22 (m, 3H), 7.40
(d, J=8.8Hz, 2H), 7.63 (d, J=8.3Hz, 1H), 7.95 (t, J=8.4Hz, 1H).

35  Example 21(16) : 5-({butyl[1-({2-isopropyl-6-[4-(methylsulfonyl)phenoxy]-3-
pyridinyl methyl)-4-piperidinyl]carbamoyl} amino)-2,4-difluorobenzamide
TLC : Rf 0.53 (chloroform : methanol = 10:1);
'H-NMR (CD;0D) : 8 0.96 (t, J=7.3Hz, 3H), 1.13 (d, J=6.8Hz, 6H), 1.29-1.46 (m, 2H), 1.61
(m, 2H), 1.66-1.92 (m, 4H), 2.08-2.26 (m, 2H), 2.89-2.99 (m, 2H), 3.14 (s, 3H), 3.19-3.28 (m,
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TLC : Rf 0.58 (chloroform: nethanol = 10:1); "H NWVR (CD30D) : 6 1.14 (d,
J=6.8Hz, 6H), 1.68-1.92 (m 4H), 1.81 (t, J=2.0Hz, 3H), 2.08- 2.22 (m 2H),
2.87-3.06 (m 2H), 3.14 (s, 3H), 3.34-3.51 (m 1H), 3.53 (s, 2H), 4.05 (d,
J=2.0Hz, 2H), 4.08-4.13 (m 1H), 682(d J82Hz 1H), 714(tJ104Hz

éxanm ezri)léﬁgjszz?ﬁ (JIHBlH) 3.52 (sH)zH) 3.89- 4(11 (m, lH) 682 (d, 5'28 1Hz, lH) 7. 12(( m 3.

2, 4- dl fH@fa@IZSmi [7134§dzjmemlzr§ 143 (mkbxtﬁumpm@mbmﬂxyﬂ{ﬂ& 9acmrl dl nyl }
met h i per.idinyl] (propyl)car barmy am no) benzam de . 20
(et hy Jaééffb?té H). nethanol = 20:1); 25 H-NNR (CDC13) 6 0.99 (t, J 7 4Hz,
3H), 163181(m 6H), 2.07-2.23 (m 2H), 2.48 (s, 3H), 2862.99(m 2H)

(m o1ty B 2B100: Fitoreys(1-4Q- 6omomyin [ himpeindisornbpblasyite 1y 6 o2

dd,J dinyl}rhéth é.ndll ¢arBdm arﬁb?xzﬁﬁdJSZHZI,
(787 -Iiﬁl yl}thethhizt-pi hy] c%d)ar gW}EXg?-%Iee 211(d(2‘30)- H)

5-({2-b fﬂ}fm@{"ﬁ@l{’{ %t H‘ﬂh Ol[ 41_6 Wt hyl sul f onyl ) phenoxy] - 3 pyri di nyl
} met hyl HM@RQ@D_:,@DDWBD 93k, Jameyz, JHRM 13q); Z648Hi, H) 01004 niwam, @El), TeC : Rf

0. 30 (el 26 h3 oo TRH"20RY 7 3020 2 s8I BTSN s, S T 0BT 1y

3. QI) ( S2HHR)35-B468n( H), 3H2.(s,2 188339971 1((ea, 121)) 6.82 (R 1=8.18R, (H) 7U0-(1,) ,

5.67-5. 6 1 6.91

Caa. s-iqosti gL, 734 Q000 ApPTaS Iy sigafees oy T 51 J50 1B 0erdy, 0

J=8. 2Hz]=9108)z, 2H)88-7. 96 (m 2H), 8.58 (dd, J=8.6, 8.6Hz, 11-1). Exarrple

21(21) :

5-E(22 butyn-1-yl {1-[(6-{4-[(3-hydroxy-|-azetidinyl)sulfonyl]phenoxy}-2- 11'1

(r:rzﬁ B;lrm?ﬁgg @ﬂ?ﬂg) ﬁ’é{lrzgwmﬂd[bé{r%ldo%%p%}_; [4- (r%thﬁ%f;ﬁ%pﬁeTOXﬂ 3t t
(kg b SAUA0RREATD in Dl ifr y) peetate,

t 87 (t, J=2.2Hz,
:Tﬁi) ag IbCzRi%@S(Srﬁchl@mfonz setiznals 19:4); J=7.3Hz, 1H), 2.48 (s( 3H), 2.86-2.98
Enmw gt?)l %}1\42[\%(& gﬁf)aﬁﬁé %sﬁéi{;ﬁ %H,}Zf%s 1?25(% ﬁﬂg 17%15 t(fQZ(ﬁ;TQ 351%428%46?(”]

6. 2@2 (&, 205887106 (i 2H)3 39@ (§t3H)J-gcﬁé 37k (m, 1), 3.53 1@ 2D, 4.956d,3Hz, 11-1),

(7 27 (d “23 &Hﬁbzt oé’-lzﬂ)13(31 Qi{i(@sz A 9=2hy, 1) 7.14-B4={6land 1835 (4H) . 8. 59
O Pkl P11 2 (G028 215 BT DL (a1 iyl sul 1 ony 1] phenoxy) -2- 10

nmet hyl - 3- pyri di nyl ) met hyl ] - 4- pi peri di nyI ) (propyl ) car bamoyl ] am no} benzam de

TLC : t at 6 0.99 (t,
157 SroExanple 240503 426G S T et 5 4T et OB e L3y 1 18y
2 48 (S yrﬁghyl}lﬁeﬁ?})m ﬁi@eﬁﬂmymﬂ}opy@z%aﬁ? a?%o)?d}hgﬁif?#? 2|:I__|)H) 35547163.( 64
S,
BC¢ ﬁ%ﬁf%ﬂigﬁé ﬁw%“g‘e %‘ﬂ% 62 (m 11-1), 6.79 End J=8. | Hz,
11 2:5) H{wm(cnmomm (t1H7,4H, 3R),(1063-3:88 (BH6H), 2-07-2.23 (6if 2K, 2,488, 1Hz,

1 e, 3 a0 0 5 0 S5 3 ks OB A G T 5

5.82 (m, 1H), 6.32-6.40 (m, 1H), 6.46-6.59 (m, 1H), 6.76 (d, J=8.2Hz, 1H), 6.92 (dd, J=10.5,
10.5Hz, 1H), 7.21-7.31 (m, 2H), 7.65 (d, }=8.2Hz, 1H), 7.87-7.96 (m, 2H), 8.60-8.70 (m, 1H).

30  Example 21(20) : 5-({2-butyn-1-yl[1-({2-methyl-6-[4-(methylsulfonyl)phenoxy]-3-
pyridinyl}methyl)-4-piperidinyl fcarbamoyl }amino)-2 4-difluorobenzamide
TLC : Rf 0.30 (ethyl acetate : methanol = 20:1);
'H-NMR (CDCl3) : & 1.63-1.82 (m, 4H), 1.83-1.90 (m, 3H), 2.07-2.23 (m, 2H), 2.47 (s, 3H),
2.85-2.98 (m, 2H), 3.07 (s, 3H), 3.43 (s, 2H), 3.88-3.97 (m, 2H), 4.21-4.39 (m, 1H), 5.67-5.80
35  (m, 1H), 6.46-6.60 (m, 1H), 6.75 (d, J=8.2Hz, 1H), 6.91 (dd, J=10.5, 10.5Hz, 1H), 7.14-7.20
(m, 1H), 7.22-7.30 (m, 2H), 7.64 (d, J=8.2Hz, 1H), 7.88-7.96 (m, 2H), 8.58 (dd, J=8.6, 8.6Hz,
1H).

Example 21(21) : 5-[(2-butyn-1-yl{1-[(6-{4-[(3-hydroxy-1-azetidinyl)sulfonyl]phenoxy}-2-
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i sopropyl -3 -pyridinyl)nethyl]-4-piperidinyl } (propyl)carbanoyl]amno }
benzam de 20 TLC : Rf 0.24 (ethyl acetate : nethanol = 20:1); 'H NWR (CDCLl3)
: 6 0.98 (t, J=7.4Hz, 3H), 1.14 (d, J=6.7Hz, 6H), 1.61-1.80 (m 6H), 2.05-
2.20(m3H) 2.85-2.98 (m 2H), 309321(m2H) 3.24-3.37 (m 11-1),

3.46 (s, Hinl’B 56- 3. 64 m2H)3 08(m2%408424(m1H)
4. 43- 4. Bsthy pmﬂmy@rr@sh)é WIR%deH)carb@rr@zl)mau@M lﬂllpsobeazaamd% 58 (m
11-1), 173 I(fd}34J(§a1y2hBaat§,1n-ﬂe)han619§tl dd J=10.5, 10.5Hz, 7.31 25 7.38

ol ot o) s 1861 81 an 17 ( B3R, 312—15')21822%& NC

Exanpl e
5- [ (but gth{J=7[AH, {1 #5] Z.38 I(isqGH)XX/SG DB, QJH);/B N8, fchnyix ]spisesmeny}zf?.y BROB.UpY! -

rLed | b Ses0f (aEREAL I oho 3 AEESA T BB 74 bk 85 T80 o
(t J271Hb-,|26 72231@% J=8.284, (), 6J9%6(t7HA0.7%H), 1H), ’B@QId41?=3(3er ZH» 717 @’5589?8%7(%

9%2'@@2%8 @ﬁéﬂ%ﬁgs%ﬁz @ R @fﬁﬁéﬁ}ﬂ 4.09-4.25 (m
lll 441457m111 5.64-5.82 (m 11-1), 6.32-6.41 (m 1H)
E1514?) 6 BRaghls %@22?’#46 é[]@f"zfz é(?’zI%TO’&YH? 2yl n’@fﬁh‘aﬁ%y gf 61-8. 70
35 {0n inetfjyl- 3E)gmdpiyé)ml@32]3% plpendlnyl}(propyl)carbamoyl]armno}benzamlde _
5-T(2- btﬁ%n ﬁ-@/#%&ﬁl{ ﬁgét?tﬁ[ I azetidi nyl)sul fonyl ] phenoxy}-2- i

i

sopr opyI | erl di nyl } carbanoyl)am no]
-2, 4- di THO8V €|11);(‘d 99rLth=7 mz GHazl 024 Iy [ (ma 68 &2.69-2. 20 tth 2] 2.47 @D: 1) ; 114

H-NI\/R ! 1
5 SR §4%5%§3Pf>d2 §329938 25 Y 0030330 o8 A8 (S0l S5 B3 mha LM
11 1) 3HA3. ?9340 i, 28 Emﬂ%fl@@(r(nniH) 3&49243785;131{}9*5 7(6r(s 12}5-)),633 (9812, 337z, ( m
2H)154 3;9% ;gﬂmlm 647 %Hféﬁ{%fﬂ}{)lé% t J5106§H€(}§§ QWHJJH?&BP@ é@g gi c
(m 1H) 767(@@ 13k, (H) 7z$4§(d r%@HwH)J&éﬁmz—sg ,IH).79-7.88 (m 2H) 8.56
(dd, J 8 6 8.6Hz, 1H). Exanple 21(26) :

5-[(but {e 2 chl or.o- 4- rreth | sul fon I)am noj henoxiy - met hy

AT oS ﬁm AP s KA E R AR RLEAR UL I A
TLC 6 0.98 (t,
e BHZRisogr?bé ;mnygﬁeﬂm]ezt ﬁéﬂﬂffiﬁgg%rogyl%a%naam ;Jnahlh%z et Zohe o (2 b
(s,2814)L Y(lﬁfet 3. 12 3 26 (m 2H), 3.40 (s, 214),
4.06- 4'BANNR (CDAI;) -3 @68 (t5]=714Hz, 361 41314@1 J36:3HEHEH), 1111 -1.80 48; 1R 2.06m

T 2 éﬁzfz £5,298 om0, 3 ?il&mz@é) Y088y il 5 4%, %ﬁ%g 2y
Exanpl e (R1Z1Y .99-4.08 (m, 2H), 4.08-4.24 (m, 1H), 4.43-4.56 (m, 1H), 5.65-5.79 (m, 1H), 6.32-

ot iyl - 336F SETAGRNE Ghai TR Lot o hi B R0 SR a3 37 ot o1

;. n2% hafid@8 (m, 2H),1).63 @D J=32NkR H)CD30D).88 (n3 2H)98.6048.60@Y,. 12z, 3H), 1.08-1.42
(m 8H), 1.42-1.55 (m 2H), 1.56-1.94
Example 21(24) : 5-[(butyl { 1-[(6-{4-[(3-hydroxy-1-azetidiny])sulfonyl]phenoxy}-2-isopropyl-
3-pyridinyl)methyl]-4-piperidiny! } carbamoyl)amino]-2,4-difluorobenzamide
TLC : Rf 0.29 (ethyl acetate : methanol = 20:1);
30 'H-NMR (CDCl3) : & 0.98 (t, ]I=7.3Hz, 3H), 1.14 (d, J=6.7Hz, 6H), 1.30-1.47 (m, 2H), 1.61-
1.80 (m, 6H), 2.05-2.24 (m, 3H}), 2.84-2.98 (m, 2H), 3.11-3.24 (m, 2H), 3.25-3.37 (m, 1H),
3.46 (s, 2H), 3.55-3.64 (m, 2H), 3.98-4.08 (m, 2H), 4.09-4.25 (m, 1H), 4.41-4.57 (m, 1H),
5.64-5.82 (m, 1H), 6.32-6.41 (m, 1H), 6.45-6.59 (m, 1H), 6.72 (d, J=8.2Hz, 1H), 6.91 (dd,
J=10.5, 10.5Hz, 1H), 7.29-7.38 (m, 2H)}, 7.63 (d, J=8.2Hz, 1H), 7.79-7.87 (m, 2H) 8.61-8.70
35 (m, 1H).

Example 21(25) : 5-[(2-butyn-1-y1{1-[(6-{4-[(3-hydroxy-1-azetidinyl)sulfonyl]phenoxy}-2-

isopropyl-3-pyridinyl)methyl]-4-piperidinyl} carbamoyl)amino]-2,4-difluorobenzamide
TLC : Rf 0.32 (ethyl acetate : methanol = 20:1);

114



(m 8H), 2.05-2.24 (m 2H), 2.46 (s, 3H), 2.84-2.94 (m 2H), 2.96 (s, 3H),
3.03-3.17 (m 2H), 3.47 (s, 2H), 3.50-3.66 (m 114), 3.88-4.04 (m 11-1),
5.63 (d, J=7. 7Hz 111), 6.63 (d, J=8.2Hz, 114), 7.07 (d, J=9.1Hz, 2H), 7.28

(d, J=9. I Hz, 7.66 (d, J=8.2Hz, I11). 25 Exanple 21(28) :

N4 | | ohexyl

pi E)er |( EIIHTWR‘& )[ %(élaf?eﬁdh@%d%ﬁ )gl g%el )C%"Bhgg%l]ﬁ%ﬁgﬂe%m‘?olﬁam de
}E? BHZF{ HZ)B 190, ﬂreﬁfl qm 2892t IR 193-3)38 (ni+1NyR3 6@533@9) 3. 5413%6% (t,

s s S i 35l 0 %5)@ 9992 87 e o st U053 39585 s0. 3. 70
(m 11-dy H;g 8Q6-6361 @nQZI)( Uﬂ2|(d4)1r83}ﬁ31%ﬁ%@791( , JEHD.4, 90 381z( IH) FJ33-0Oplp, 111),
8(%

6,04 (358, b s 208 (8 e B Y e 25 B da vtk s 2t 77

N—[4 ({BH}.(4-{butyl [ (4, 4-difluorocycl ohexyl)carbanoyl ] am no) -1-

pi peridi nyl) et hyl]-6-nethyl-2-pyridinyl } oxy)phenyl] nethanesul fonam de 35
TLC : Rf 0.33 (chloroform: nethanol = 10:1); 'HNWR (CD30OD) : 6 0.93 (t,

J 7 2HzExdhple 21(280+ 3-{ @ty (1 -[ (5843 chl@ro4B[(freethyBhil fon@l)@hind | ihidndxmy; -2-Aidihyl-3- 96 (s,

5 b (i oot {Gbuddlantor s fiaubrBentiics oy 0313)) g

(d,10=9TDBz REDH4 (cthybbeetdted : mbtBnaHz9:1LH) . 115 Exanpl e 21(30) :

i (TSR g long Sp el sea oA LBkl 2 lpsy) 2

(1 c2I7or1 o(m;2hl), 2r4ét(mé§ribl 2 832N, 25{1)13-IONMQ3HQ:[BID$ 26 (8, QH9,3.44 (s, IHY, S42D&H) 3H)

2. 35. 2. 420 (i 18195 %szsg% § -5 1) 18,00 503k, AP, 60 ¢ S
2H) 6.93 (tZQ"“H) 8dz,(1H), 1 72 86-211)014( (h, Jﬂl—ﬁHZ 5177 £d(d,J=8.4Hzz |H)L.H)69 6. 64

(s,
d, 7.07 (d, J=8.8Hz, .29 (d, J=8.8Hz, 2 7.67 (d,
S: EE‘tF-K?HZ’LH%I%><arrpl e(21(31) : ( i (
({5 [ (4-{[ (1-acetyl-4-piperidinyl)carbanoyl](butyl)am no}-1-

8.
N-[4 Al han
| Der T AEQUAMN YD -G (8L iy Rl e tkarba RSV BROYH by naaLh oA de

7. 2Hzme§1¥j 2~Pb’ﬂ951}’1]0§9}qhﬁvy1112ﬁ)1anezuléma@é9 (m 2H), 2. 09 (s 3H), 2.46 (s,
gsz 21$EC2R1€204mchR);Bfonﬁ - @fetibn@P=101);2H) . 2. 96 (s, 3H, 3. 02 g- 2§_gm8H§H),
11920 6 S NMRAGTOB. 5 G198 ty - %ﬁz@”éH dosJLéz e S0 42-1. 58 m AT 33508 ok
7.66 (d(mJs$), 2105.2 34m, ﬁxpm (2}34 2. 22H), ibe(spr.s eﬁ@ﬁ-g 19i(H, bEm, to

(et of TS 10,958 e st 10 05 FEVRND phoPgo-gin
cor r espOHYI MY @uJ+aniEy, 2H)hT am@te&@amgmmj 7.6% (d| Bese218f, IIH)N- di met hyl sul f anoyl
ggl(%l de to obtain the follow ng conpound of the present invention. Exanple
5- [{Dut Ekirhple (2 (28t Ny [4-G5{{04-f butylpfcis-dhydiiorydysidibryiyda)zamaybfapiesjeky} - 3-
piperidinyl)methyl]-6-methyl-2-pyridinyl } oxy)phenylJmethanesulfonamide
TLC : Rf0.23 (chloroform : methanol = 10:1);
'H-NMR (CD5OD) : & 0.94 (t, J=7.3Hz, 3H), 1.22-1.80 (m, 16H), 2.08-2.23 (m, 2H), 2.46 (s,
3H), 2.86-3.00 (m, 2H), 2.96 (s, 3H), 3.06-3.18 (m, 2H), 3.48 (s, 2H), 3.59-3.79 (m, 1H), 3.80-
30  3.92 (m, 1H), 3.93-4.07 (m, 1H), 5.59 (d, J=9.0Hz, 1H), 6.64 (d, J=8.3Hz, 1H), 7.07 (d,
J=9.2Hz, 2H), 7.29 (d, J=9.2Hz, 2H), 7.67 (d, J=8.3Hz, 1H).

p
TL
J=

Example 21(29) : N-[4-({5-[(4-{butyl[(4,4-difluorocyclohexyl)carbamoyl]amino}-1-
piperidinyl)methyl]-6-methyl-2-pyridinyl }oxy)phenyl]methanesulfonamide

35 TLC:Rf0.33 (chloroform : methanol = 10:1);
TH-NMR (CD50D) : § 0.93 (t, J=7.2Hz, 3H), 1.20-2.24 (m, 18H), 2.46 (s, 3H), 2.86-3.03 (m,
2H), 2.96 (s, 3H), 3.04-3.16 (m, 2H), 3.48 (s, 2H), 3.63-3.79 (m, 1H), 3.87-4.04 (m, 1H), 5.86
(d, J=7.3Hz, 1H), 6.63 (d, J=8.2Hz, 1H), 7.07 (d, J=9.0Hz, 2H), 7.28 (d, J=9.0Hz, 2H), 7.66
(d, J=8.2Hz, 1H).

115§



25 pyridinyl)nmethyl]-4-piperidinyl} carbanmoyl)am no] -2,4-difluorobenzam de
TLC : Rf 0.52 (ethyl acetate : nmethanol = 9:1); "HNWR (CDC13) : 8 0.98 (t,
J=7.2Hz, 3H), 1.31-1.47 (m 211), 1.47-1.79 (m 8H), 1.80-1.91 (m 4H),
2.46 (s, 3H), 2.85-2.97 (m 2H), 3.12-3.25 (m 2H), 3.28-3.38 (m 4H), 3.41
(s, 211), 4.07-4.27 (m 1H), 5.81 (s, 1H), 6.38 (d, J=3.1Hz, 1H), 6.46-6.64
(m 2H), 6.92 (t, J=10.6Hz, 30 11-1), 7.08 (d, J=9.0OHz, 2H), 7.21 (d,

J=9. OHzExatple 2T(3H : Nd(4- {][5&{W[Eutyllﬁrahﬁir@&H@ﬁyraﬂ-#%tlc?drBamoﬂ inéxanpl e 22(2)

%HSP%M@L&@ et s i e R A AR OB or o Henzar de as

TLC RTLQ. ﬁd%@hlor@i@ﬁhah&manﬂbi@haﬂ | = 20: 1) "H NVR (CcbC13) : 8 0.98 (t,

S5l gtk Sh.AT e 0.2 85 s 88 sy o,

5 73 5 826((m, 2HL 246 (s, BB 2-5-295 (m 21D, 9665, 8H)63 62X 1 (1R19H), 8.363. z(@l(dn

18, 21y AL AR P2 T80 F it B i ) 337 e e T G AR S by
the fol leteiy 13i)0¢odd.d=B18klz, 2Hy 7@29@9&%!8}&3@1}95’(&67(3@1]59 2Hzy hH) a (1) of the

present invention strongly binds a chenokine receptor (especially CCRS5).
This 5 procedure was conducted by MDS Corporation in Taiwan. Biol ogical

Exahp| e Examplers (Hi) nii-Hg({5eé4- { K1 reetyl-dupiperidinyl Jeahad y] foatydlamino JGGR5 st abl y

a\éleDIrES/e )(;B&)‘%W%m%é%-m ur?{l 2\(‘}%; I@?@%@Qﬁﬂﬂeﬁ%@%?ﬂh%%r |( 32 m;\)/IH 7.4) and

di spensd@8G RIED. ¥B(chkrpfopo: ypatieampl sA0:1p] ate wit h U-shaped bottomin the
amount @ﬂrmm@iﬁum 5.9 @, 27, jﬁzom)n{ M'% (;ma) %)d*ﬁ'bégﬁ'? gzlbqgggnd was

added so as to obtai’'n a concentrafrion non-

gr oup, \%Hm?e%s %H)r@eﬁ.?n%l hés, %Iéhécfi?s%o%l@ni%H)@B@é.(m maﬁaﬁ oy éﬁﬂon of
0.003 tg ?j\fra -0.09 (ﬁlomwwz-wv‘eﬁhpnlﬁ%b@e@umﬁm 1@2%1;'{418»% 2PiZeg),added
SO as tOO a conc at | 5 amxturefhereo was
ocubat 2076 e R P b oo D, Fhiand SHeadlhon was  trappod v th a
filter, washed, and then radioactivity of [1211]MP-1(3 was neasured by a vy

counter I nhj bi.tj on io (% of the test conpound was cal cul ated by the
fol | ow ﬁé%ﬁ%éf@& 3%at)forrmla 20 Inhibition ratio= [(Ec - Ea)/Ec] x 100

Ec Radi oacThe/proveduire viftlar MB& fEXafple ls:mvué t@fied sutadi@the comph@dct i vity of
@ ecific ,bi d| nﬂ ar7ou§ Ea: tIﬁadl oact | g 3 V\Een t e'ji %t ound i s added
%1 i oBEetpWIdt”i'/ l§r1-73p &lace PE thesommpe yEERm %2 it was found
t hat t heom:ﬂ;lﬁmmlmgi sulfanidyé chibeide némpoundrih Iphllﬁe BﬁN\ﬂS dirﬁaﬁylsalfalﬁoyifchloride to
obtain the following compound of the present invention.

Example 22(1) : 5-[(butyl{1-[(2-methyl-6-{4-[(1-ptrrolidinylsulfonyl)amino]phenoxy}-3-
25  pyridinyD)methyl]-4-piperidinyl } carbamoyl)amino]-2,4-difluorobenzamide
TLC : Rf 0.52 (ethyl acetate : methanol = 9:1);,
'H-NMR (CDCl5) : 8 0.98 (t, J=7.2Hz, 3H), 1.31-1.47 (m, 2H), 1.47-1.79 (m, 8H), 1.80-1.91
(m, 4H), 2.46 (s, 3H), 2.85-2.97 (m, 2H), 3.12-3.25 (m, 2H), 3.28-3.38 (m, 4H), 3.41 (s, 2H),
4.07-4.27 (m, 1H), 5.81 (s, 1H), 6.38 (d, J=3.1Hz, 1H), 6.46-6.64 (m, 2H), 6.92 (t, ]=10.6Hz,
30 1H), 7.08 (d, J=9.0Hz, 2H), 7.21 (d, J=9.0Hz, 2H), 7.54 (d, J=8.2Hg, 1H), 8.68 (t, J=8.7Hz,
1H).

Example 22(2) : 5-[(butyl{1-[(2-methyl-6-{4-[(1-piperidinylsulfonyl)amino]phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl} carbamoyl)amino]-2,4-difluorobenzamide

35 TLC: Rf0.35 (ethyl acetate : methanol = 20:1);
'H-NMR (CDCl5) : 6 0.98 (t, J=7.3Hz, 3H), 1.28-1.81 (m, 14H), 2.03-2.20 (m, 2H), 2.46 (s,
3H), 2.84-2.97 (m, 2H), 3.11-3.30 (m, 6H), 3.40 (s, 2H), 4.06-4.26 (m, 1H), 5.73-5.87 (m,
1H), 6.33-6.41 (m, 1H), 6.43-6.61 (m, 3H), 6.91 (dd, J=10.5, 10.5Hz, 1H), 7.03-7.11 (m, 2H),
7.15-7.23 (m, 2H), 7.53 (d, J=8.2Hz, 1H), 8.62-8.72 (m, 1H).
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10 Mor less. For exanple, both |IC50 value of the conpound prepared in
Exanpl e 15(1) and that of the conpounds prepared in Exanple 16(61) and
Exanpl e 16(62) were 0.1 gMor |ess. 30 Biological Exanple 2: Eval uation
experinment of an inhibitory activity agai nst drug- netabolizing enzynes of

t he conpound of the present invention (i) Inhibitory activity against human
CYP2C9 Inhibitory activity agai nst human CYP2C9 of the conpound of the
present BidlygbiliFxanpdN be evaluated by a method of Sato et al.

(' Yakubut sudot ai enobi 0. t abo d Di spos. 35 16(2 5-126 ( 001)),
which s i éo ef DB oy akokrie Soge BACPE o BB Rrestied B frrgta (Y 1)
| nhi bi tOfmcMstlthemgﬁlsﬁSﬁglhbhﬁl@ aCéIddnt roektot @spectally GCRY). ad/iinst hunan

CYP3 of the co g Iﬂ‘f’l%r senE i nvention can be evaluated by an
i nmpr veH95E 8&'&8 UiCE’ CPyI RELEHYY 1AW nd Di sposition, Vol.28(12),

1440- 1448 (2000) 117 For exanple, a reaction solution consi sted of

pot assi ym at e b f (f| nal concentration: 200 nm\V),

magnesi ﬁﬁ?l@ %&P ;(Ttﬁ@éé gﬁglrtgft concentration: 5 mV), substrate

( 7- benzyl oxpgquemanaBadtionBDthe fhimad Ceﬁﬁsmblyrcmemmpremg\@)ﬂ)-ﬁm&ekbm ession
system Q 25 ng/ )
was pr eBlgglpg]é&%?ggffgg%hﬁg%ewwbéﬁ%éﬂﬁﬂw&gﬁgﬁ Cﬁ@’é@% mg/b wel | plate,
andl @ddedlgbgsuﬂﬁ chlodifle,grH Zd4y emhélspemd:clm a8 wdhpahyprorpgleneslateawub fpshapeld and

0. 8% ac ] : pr c 0O L of
a reduc%é{?(gr#lé% H|e$1‘:1331nm t&ﬁ{ | ne E%IS%HQ& 5 gi[’&] H‘?%&Bﬁﬂleﬁz&% I g added
to init kdded sg aséca@btamra CGnhentraltlun pé@deﬂden @ nom;rﬁmcnfyc ihdiag @nouge Mlhllwas

measur egoﬁg LE@C Bvds diBed G Wﬂ ‘é’%ﬁalan%gg&tﬁﬂgn 6 803 k690 Gl b Pﬁglat 530

m nut es itation ve enﬂ?a nm an em SSI on vvave?
nm of q@8rVel i Aebsequantiynl i HMWE Wad added 9 a%@tﬁﬁ@&lﬁﬂéinab\mwﬁ%@n

| nhi Hi t bgda Erﬁi‘(t'uﬂe t(le@eof)&raé ﬁﬁuﬁsﬁ@& at%n@(anQOV}ﬁr‘ﬁutegal THe RleRfbrdhk ﬂ‘d&ﬁoxfl QJaE owi ng
calculation f orrmﬁgetootaln h;g bition ratio

[ 1- { ( meeppedagvifing filesamephed F‘é%‘the’ébqﬁiﬂf‘ﬁﬂﬂtﬁ %f GHMIP- Lﬁwwaﬁaé(uraﬁdqmw(contrm
val ue- blgmdterval ue) }] x 100 15 As a result, it was found that the conpounds of

t he present_inuventian exert t n [ For
exanpl e, Ry o 67 £ e emﬁa%nfﬂ%*p%r EB’&n‘Jﬁ\L‘ wings [?@fathxanm e
16(61) anchukxanple 16(63) were 30 M or nore. For rrul ati on Exanpl e
For | ation | e 3-1 yl)-N- {lI

{4 [(41%%@1%:\%@? a?\l V@ng&ﬁ?onyl ] phenoxy} - 3-
pyr| di nyl ) met Bygd | - 4R@d1pm:tmiymfh/}mNDMmmtmllseBmpyné atidey Hradieactivity of) ,
calcium_ carb 5 cel lulose (disintegrant, 2.0 g), nagnesium stearate

Rt

(lubri caRTPYE Wocr ystalline cellulose (87 g) were adm xed in a
conventi onal BEannerRadiomdtivesy of hem tast cangpdihd gs adeed ~Godiosabiitytod nemspecific

cont ai nibﬂﬂliﬂgogrggp of active ingredient.
25 As a result, it was found that the compound of the present invention shows ICsq value of
10 uM or less. For example, both ICsq value of the compound prepared in Example 15(1)
and that of the compounds prepared in Example 16(61) and Example 16(62) were 0.1 uM or

less.

30 Biological Example 2: Evaluation experiment of an inhibitory activity against drug-
metabolizing enzymes of the compound of the present invention
(i) Inhibitory activity against human CYP2C9
Inhibitory activity against human CYP2CS of the compound of the present invention can
be evaluated by a method of Sato et al. (Yakubutsudotai (Xenobio. Metabol. and Dispos.),
35  16(2), 115-126 (2001)), which is improved in assaying accuracy and/or assaying sensitivity.
(11) Inhibitory activity against human CYP3A4
Inhibitory activity against human CYP3A4 of the compound of the present invention can
be evaluated by an improved method described in Drug Metabolism and Disposition,
Vol.28(12), 1440-1448 (2000).
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Formul ati on Exanple 2 N-(3-fluorophenyl)-N-{ 1-[(6-{4-[(4-nethyl-

- pi perazi nyl ) sul f onyl ] phenoxy} - 3-
pyridinyl)methyl]-4-piperidinyl}-N-(6-nmethyl-3-pyridinyl)urea (10 g),
mannitol (200 g) and 30 distilled water (5 L) mere adm xed in a
conventional mann

[ er. Thenth solutlon sfllter hr qu S oof i ng
filter, and ‘trr?éﬂmB{erﬁi Te&ﬂl?fh E%U‘We‘foéls’éﬁ BBW%‘H‘BP &3%1%&4&&@?
aut ocl ad(ﬁﬂeﬁtﬁatﬁmVEDOLm E‘B@M\hﬁ&hﬁﬂd@h@)@ﬂ &afdl (ﬁﬁalj&nﬁﬁltﬁhoﬁci inWe),

i ngredi ent . IALAP I TY.35 The co unds o the resent
oent | Sibsicels (LRERRABY LS U1 B G arsERr iRy 50 BN e S Bt or

es p]em a?iu}tomﬁD@ﬂﬁlkbga]?ymtﬁiﬁbwmémméﬁﬁI(? 25 mghggawas prephrf,edsolmmﬁyl are

t t -
e R o o A P S S8 B BT
art hri t saintisrhenmt@hiap eiesaa t:hmpbmrsd, andr(hS%iatétemtxde,rtb waay iout 10 simitesf dfammat ory
bowel dj h I t t di
(aut of i HE G LHe 25 T oFEREILHSoid bishonaPife Men n B ERe PRl o
graft ofNADPH]4onMais added xinitonte afeagtiaf.t ke fherescemtintenstyaif cael welli |was _
Lher anY uleRudl ARG e oA N ADPRLSUSAIRPIndURE ARGy £ 16 Ay minOSUPPT eSS on.

psoriasl's e sclerosis, ‘etC. R s PR 5 nfection wth
hungh i mmmgwwebng& ay #69Bm @d@mmsecdl wanelengthedti 58D emncof guigglivot.omsch is

| nfect i g, taf %%C(ﬁ%stﬁ{ec whs nftabiftd! Y 'bﬁﬁ)%%ﬁﬁ? @a%QPHhS téi?E&H&&#d%as“” cari a,

allergic unonary aspergillosis I'C eosi no
gast roemlélﬁlmleﬁbyﬂeﬁtﬁ>11PW11tga¢aéﬂlkbﬂIm(me1a toipbieiadEs auet er | oscl erosi s, ischenic

reper f usi o nInhgilﬁ'(gryl’atlet(%) x5 [laﬁﬂfeﬁsuﬁ- ﬁé"&ﬁérb’a i Sdohfpoiind WMEWWOC K

accorrpanyl % acteri al” rnfection | abet es, cancer net ast asi so on. 119
CLAI VB value)Ncewrqlsiahs-tep edest Bd0®y formula (1): RL -t- A ,J X B ') %2 (I)

\_Ahqgiel n Rl A@Q"ré‘sﬁﬁ%%vaﬁ Funld tﬂt%%ﬁﬁds 6fthe Rﬁ%&ﬁlﬁ%ﬁ@oﬁ%&ﬂé%f&h&ﬂg (9)

7
a ni tro P3¢ (n%ubﬁyry&ﬁgme MQQ%MW\IFR& )ee thepanepound: eprepareg in Example

-N(R 14
-N§ R E)D)C( ;ﬂ &‘?z’i" =Gy &H@x%ﬁ&@ﬂw@bmﬂ EFﬁh%C §CR? 1K (17)

- C(RI LLRI MM N( RI NN) 802 RlPP (18) - RI QQ?I RR) SO02NR1ssRI TT, (19)
C(RI AABa}nEiBa)(S(E;) lecc or (20) a 3- to 15-nenbered heterocyclic group

Eﬂj] WEX 61 l:%itlltuent(s) wherein mis 0, 1 or 2; RA RIB, RIC,
ROV R ,”‘F%I‘?*‘O 4 Rj, RK RIL, RM RN RP, RIQ RR RI5 R T
Rl', Rl AA RiBSlidtepheRNDD-RIEH-R- Hﬁ-rﬁ&leRpiﬂbfaﬂuya)sﬂfdﬂﬁl]ﬁhgdoxR}»W R Nar Rl FF
RIQQ RIRR. ,.R TT.. Rl B_an cGC _eac endent represents
N v oB ey Renth Sompdary 28 BB fAm RS ERRRER L it (o) *oor
3- to 1barbexpmethyl debulesogiisihiegragt, dug), mhgmdsiumaytedrated iibreaftst Dtghent (s), as

long as n&&&&@t‘ﬂllfﬁ% Rerdosd (%9%) Refe adBuilbd % BVentBr &gﬂn&l ﬁinchcd them out to

25  give 1,000 tablets each containing 10 mg of active ingredient.

Formulation Example 2
N-(3-fluorophenyl)-N-{1-[(6-{4-[(4-methyl-1-piperazinyl)sulfonylJphenoxy}-3-
pyridinyl)methyl]-4-piperidinyl } -N’-(6-methyl-3-pyridinyljurea (10 g), mannitol (200 g) and
30  distilled water (5 .) were admixed in a conventional manner. Then the solution was filtered
through a dustproofing filter, and then 5 m! aliquots were charged into ampoules, which were
autoclaved to give 1,000 ampoules each containing 10 mg of active ingredient.

INDUSTRIAL APPLICABILITY

35 The compounds of the present invention represented by formula (I) specifically bind
chemokine receptor, especially CCRS, and have an antagonistic activity against it, so they are
useful for preventing and/or treating CCRS-related diseases, for example, various
inflammatory diseases (asthma, nephritis, nephropathy, hepatitis, arthritis, rheumnatoid arthritis,

rhinitis, conjunctivitis, inflammatory bowel disease such as ulcerative colitis, etc.);
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RIBB and Ricc RIFE and RIPP, or Rss and R TT may form a nitrogen-contai ning
het erocyclic group which may have a substituent(s) together with a nitrogen
atomto which they bind, and RIHH and R1JJ, RILL and RRMM R QQ and Rl RR
or R AAA and RIBBB may form a carbocyclic group which rray have a
substituent(s) together with a carbon atgmto_ which the X and each
i ndepena@ﬁpﬁog@ﬂrdé%?&séa%omun IS%@S%%@ﬁloeefh?rgwrﬁaspimmﬂ@ esongl o

mal N chaiaf; ofrsbmo{gaﬁmé eﬁ:tlﬁugoﬁgraﬁwfbaldr&mmmenﬁ uﬂh&faw%}tdlaMesr gﬂaﬁesent a

- to 15- rren]%) ﬁ gto)ﬂ/cllc or het er ocyclic ﬂﬂo ¥
furt her VEEHERGSt BSFRSEL I rﬂ’&“ﬁ?%ﬁ?@%‘é‘htpéo %, muliples HB‘é’r“é‘d infectious
ni t r ogediseazos anif&cmn with homay drhintngdediciened ivizs, Imyuireﬁammdnudéﬂit&énc

bstit R2. t 1. hyd t b
oot Ao BRGah SRECBRTL B AR GBED b o engr o
gr oup whitetibhopiymbmearp agteegitleds, a(l&giMSMpMC gastuigptevis Gte. hraprdiesascidar

oroon wREeS trrcfiSridR SRR Bretiortpfliy e L i RaeoRErLRERS Y Sor csent s

a hydr ogyardrmne;rshomk acObpdnyhkbicteiab infectimn, diabaesasareer methstasisahd 5o buient  of
ring Amy forma ring which nmay have a substituent(s), a salt thereof, an
N-oxi de thereof, a solvate thereof, or prodrugs thereof. 2. The conpound
according to claiml1, which is represented by fornula (Na): 120 H2 R+, g+
N O(la) Rz whereinring A and ring B may be the sane or different and
represent a benzene or pyridine ring which may have further substituent(s);
and ot her synbols have the sane neaning as described in claiml1, as |long as
R2 does not represent an oxo group, or =N-OR6, wherein R6 represents a
hydrogen atom or Cl-4 al kyl group, a salt thereof, an N-oxide thereof, a

sol vate thereof, or prodrugs thereof. 3. The conpound according to claim 2,
wherein R is OO OO N1, N R63 NJ, R54 N R53 'V-1 NIkO RGO Rs+ Rsz R51
Rs+ R52 or Rs+ wherein the arrow represents a binding position to piperidine
ring; R5 i Rsz R13 and R54 each independently represents (1) a hydrogen
atom (2) a hydrocarbon group which may have a substituent(s), (3) a 3- to
15- menbered heterocyclic group which may have a substituent(s), (4) a Cl-4
al koxy group which may have a substituent(s), (5) a phenoxy group which may
have a substituent(s), or (6) a benzyloxy group which nmay have a
substituent(s); and R60 represents (1) a
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hydrogen atom (2) a hydrocarbon group which may have a substituent(s), or
(3) a 3- to 15- nenbered heterocyclic group which may have a substituent(s),
a salt thereof, an N-oxide thereof, a solvate thereof, or prodrugs thereof.
4. The compound according to claim3, wherein R5i Rs3 R54 and R60 each

i ndependently represents (1) a benzengimsng whi ch may have a
substituent(s), (2) a pyridine ring which may have a substituent(s), or (3)
a benzyl group which may have a substituent(s); and R52 is a hydrogen atom
a salt1thena@huoaﬂdhﬁ@%ﬁd@dhb&b@mﬂaUa sol vate thereof, or prodrugs thereof.
5. The conpeund acgo o~chai m 4, wherein the substituent is a hal ogen
at om or, y Bave a substituent(s), a salt thereof,
an N—o;zde f( or prodrugs thereof. 6. The conpound
according two e substituent is a fluorine atom a chl orine

atom a rremg irfK e{.gﬁr%sgﬁtsgpt N(lﬁ‘“ﬁ@@?ﬁeﬂ y) - Sgyzm{fpcha é”?l LEOUKEE 891 -0 oxi de

t her eof pr od S 't her he conpou%d accordi ng
to clai Sﬁ@m |(@(TQQ~NRe|Br eé@n‘N&i R? egm eyapep group; (9) amitregroup, (10RUA N | a- 11

QNN RﬁRaMRIX(ﬂl)bﬁal'%sézﬁkwﬁqn@) RﬂgR'%somae%@@R%gﬁl HRIJ or - CORLoo,
wherein_al | ibed’in claiml;, R51a"1
represeN{% a)qy{y@a]ﬂgar é]r‘te)ub]( |?,(I:\( %Rhaﬁe 415)51%%% tu@r@(s) R53a 1

repr SSeanslH(‘R)”)@Rb’@ﬁr(eneC(R'r‘rbRW YRR RS dhan BT g 1&%@{‘?}@‘?4% NRPSSR‘ZY @?L
ridin uen an otLner s ve e
Sane mé(ﬁ“'ﬂl‘ mw e 2 63 Stzmealtbérérithe&emé& groaa @k auheYecH eof ,

a sol vahsstﬁﬁmt(gpf or prodrugs thereof. 8. The conpound according to claim
7, wherein R is g f 0 15-nenbered heterocyclic group which may have a
subst i t uentEIM WISL} { O frer eof , an N-oxide thereof, a sol vate thereof , or

{)(r) ogr ugs t IR elt)‘f’t%@ Rﬁ)é{ Edﬂf)ddﬁdRHbRéJr Rl;;?g{dlf ﬁ(lgig rRl”?nPﬂ Fgfejo R P@g‘ﬁn a 3-

have a b’ | t? 1nt( } ’ s’ {&h Lig ﬁk (l)(xﬁde’ @ﬁgﬁgo q{ﬂ @1 t‘g g

t her eofR™HR'Pr R&ﬁ“ﬁgR B’[Bﬁen(éﬁf Ja@ch iﬁﬂqnemdammm;irea@nm Hydrggeroatoinaa m 9, wherein

the 3- ﬁro%ax'ﬁ? Clvlglcltx Q! %Qv 5’ b%ﬂfe 9 §ra§§”t tl@ DSL&ES ﬁé’t% Cogl QU1 s @
p ther or" oxi de

pi per| | ne or
t her eofwhleh slayhaveea mbatlmolﬂt(S)ms lpmgmHRugsanﬂﬂbrve andRL leemd&‘}ﬁdﬁlr?candd{:%; di ng

to claigm icchy ies rss)gmeﬁ

- pi per azi n?? sul ?%nylaﬁ% enox C@Lf{)ﬁfa[n tﬁoﬁg?%ﬂhﬁ%lgﬁ%wm*dﬁc

- N - ( 6-greurhwhicB nmyhiage nyul;ajt@at(s) toget er w1th a nitrogen atom to Wthh they bmd and
R'™ and R'Y, R and R™M, R'® and R™® or R'** and R'®"® may form a carbocyclic group

which may have a substituent(s) together with a carbon atom to which they bind;

X and Y each independently represents a bond or a spacer containing 1 or 3 atoms as a
main chain;

ring A and ring B may be the same or different and represent a 3- to 15-membered
carbocyclic or a heterocyclic group which may have further substituent(s);

ring D represents a 3- to 15-membered nitrogen-containing heterocyclic group which may
have further substituent(s); and

R? represents (1) a hydrogen atom, (2) a hydrocarbon group which may have a
substituent(s), (3) a cyano group, (4) a hydroxyl group which may be protected, (5) an amino
group which may have a substituent(s), (6) an oxo group, (7) a 3- to 15-membered heterocyclic
group which may have a substituent(s), or (8) =N-OR®;

wherein R° represents a hydrogen atom or a C1-4 alky] group;

as long as R' and a substituent of ring A may form a ring which may have a substituent(s),
a salt thereof, an N-oxide thereof, a solvate thereof, or prodrugs thereof.

2. The compound according to claim 1, which is represented by formula (Ia):
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4-[(5-{ [4-((3-fluorophenyl){ [(6-nethyl-3-pyridinyl)am no]carbonyl}

am no)-1- piperidinyl] nmethyl } -2-pyridinyl)oxy]

- N- ( 2- met hoxyet hyl ) benzenesul f onam de,

N-(3-fl uorophenyl)-N -(6- rrethyl -3-pyridinyl)-N[1-({ 6-[4-(4

mor phol i nyl suI fonyl )phengy] -pyridinyl } nethyl)-4-piperidinyl]urea,

N- ( 3-f 1 uor optrenyl ) A~ (8- e | -3-pyridinyl)-Nf 1-[(6-{4-[(4-o0xo0-1-

pi peri gy1ny fo shenbky} - 3- pyri di nyl ) met hyl ] - 4- pi peri dinyl }urea,
N-(3-f 1 uor aphenyd -[(6-{4c [ (4- hyd(la*y-l - pi peri di nyl)sul fonyl ] phenoxy} -3
pyridinyl)nmethyl] -4-piperdingk } - -(6-nmethyl -3 -pyridinyl)urea, N-{

[ (6-{4-[ (am nosul fonyl) 0] phenoxy} 3-pyridinyl)nmethyl]-4-piperidinyl}-N
( 3- f | uor WpeF&mINE Npar(dan%Bﬂmay e Sy samierpy |dyfilgrent ang represent a benzene or

§I3p§1llasﬁé ﬁﬁ?%ﬂﬂélb mh} ﬁﬁvermhﬂa/ﬂ sugstrt{?éﬁt gaﬂa b)@%ﬁﬁtﬁ@h@@mk SarREhideing -

1-
: 2- di thyl)b | f d

[ - ridin dr ox enzenesul f onafi de,
5)22 as Qescnbed in claum 1, %}3/ long as){lz does not represent an oxoygrou%)/, 3r =N-OR Q‘

N (311 or RBRIVRY rebtekdunt & BylirbghPartmidrd-dally@ibde- 1. 2, 6 thi adi azi nan- 2-
enox ri

et hyt PN Piesroly am hpdeheref g ST PRREBIEROTa- (5. ¢

[4-((3- quorophenyI) {[(6-nmethyl -3 -pyridinyl)am no]carbonyl} am no)-1-

}Plge:og/slr gm:%ni?ﬂ “nﬁ-af%orj%rtﬁﬁgﬁilﬁznﬁ’fl inpfﬁzoiﬁyl)benzenesul onanmi de, 4-[(5-{
[4- ((3-fluokophenyl) { [(%-methyl-3-p j)\

i di nyI ) am no] car boyyl } am' no) - 1-
pi peri dwqyl

> _R% N R
-2-pyri di Nyl )Bxy] - N- ( 3- th%xypropy be enes% f onam deN N-? 4-1(5-4

[4-((3- flﬁijronﬁéenyl) { R 6- net hyl - 3RAYr igdt nyl )am no] canﬁonyl } am no)-1-

3 Tes 1 %@%fr‘%ﬁ%ﬁﬁ@' v} RIS Lo SYEHaRr ARaNea  hapanl dqes of

am no) <ich mdmndmﬂyyrleﬂmemiwﬂl) a hydrogen atom, (2) a hydrocarbon group which may have a

! hor oo Bl R a1 SR IBL G Mo URGE RS 8 S8 e P 3 ' 11
conpourtd -fhaltkoxxjgmgp twhich laayrhi\fe anhvibstituens(s5-(§) & pher{oxy group which may have a

6- 4
ot SRRSO N AR g i e
5- ({ buthy#ifoger 4t weoqamo@rmomw igh eaydyany plsabstityent(s), py €3)di nyo 16t hyl ) - 4

de, 5- 11-[(6-
E’Lpfih"%éé‘%%&ﬁ ERIGEIRE slof Wk ey "%?Eﬁh“éﬁ%%ﬁ@a? meinyl 3
pyri di myel therepf) an M- ogac}géhq:rgpf-,wsylvatet reof or prodrugs thereof.
(butyl ) car banoyl ] am no} - 2, 4-di fI uor obenzam de, -({butyl [ 1-({ 6-
[4-(di rret hyl car banoy| )phenoxy] -net hyl -3 ¢ pyLi 4nyI « et hyl ) - 4-
pi peri d nyiThe E%PB‘H-PPSWPC‘}rd%tﬂG}aHE 34W8P11el11|%r enga sachipdgpgpgently
1- ({6- &@é@hﬁﬂfﬁ&@:@ﬂé&ﬁ@%&ﬂﬂd %veatshwtn@enmj i(ah anwr}dmé Aig whith idyped

" F{lzl Ha s vttty i3l pria BionR SRy ey SR and R is a

pyrl di mytogenh Bk, aéalptﬂé%dfmnrmlo}udeahaa@mbc)laﬂfem@e]re& ér ptofitugetieheizam de,
5-[(butyl {1-] (6- {4 [ (4- hydroxy | - pi peri di nyl ) car bonyl ] phenoxy} - 2- net hyl - 3

y
(
3-
4-(
e

5.  The compound according to claim 4, wherein the substituent is a halogen atom or a C1-4
alkyl group which may have a substituent(s), a salt thereof, an N-oxide thereof, a solvate thereof,

or prodrugs thereof.
6. The compound according to claim 4, wherein the substituent is a fluorine atom, a chlorine
atom, a methyl group, or a trifluoromethyl group, a salt thereof, an N-oxide thereof, a solvate

thereof, or prodrugs thereof.

7. The compound according to claim 3, which is represented by formula (Ia-1):
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pyridinyl)methyl] -4-piperidinyl } carbanoyl)am no] -2,4-difluorobenzam de,
5-({butyl [1-({2-nmethyl-6-[4-(4-norpholinyl carbonyl) phenoxy] - 3-pyridi nyl}

met hyl ) -4- piperidinyl] carbanoyl } am no)-2, 4-difluorobenzam de, 5-{[butyl
(I-{[2-rethyl-6-(4-{[4-(trifluoronethyl )-I-p| peri di nyl ] carbonyl) phenoxy) - 3-

pyri dinyl] rret hyl) -4-pikberi dinyl)carbanoyl] anino)

-2, 4-di fl uor pbenzam de~_C.

5- {[{1&{35 {4 - a-I i peftazi 81 ) car bonyl ] phenoxy} - 2- net hyl - 3

pyri di nyl) I oy=Di peri dinyl ( yl ) gasbandl@-Fhni no} - 2, 4- di f I uor obenzam
de, or 5- {[{1 [ (6- {4 [ (4-ace N piNver azi nyI)carbonyI]phenoxy} 2-met hyl - 3

pyri dinyl)methyl] -4-piperidi nyI (ZHbutyn- | -yl)carbanmoyl | an no)
-2,4-di fluorobenzam de, a salt talereof an N-oxide thereof, a solvate
t hereof, or prodrugs thereof. 13. A phar maceut i cal conposi ti on conpri sing

t he CO”DOUWillefe?rpR@g%Q% %n?s\/ dGqumRa dr tORﬂ@@ Q}G}Qs'rélﬂ aIl%yﬁllb@ls’Ha@‘e th sﬁﬁllet

t hereof, an N-oxid er eof 5§q vate thereof, or prod rugs her eof 123
14. Thengsminesas described incdaipokil| rreaéae@ﬁcn hgirecarkanegraun wh lqmm@)hha\@ %

chenoki sﬂestft@a%} @ 'a@;sre&afy (3} a bdiend ARg wﬁ%hrfﬁaenwecaaéubaﬁﬁaﬁey bi @) aaccor di ng

to claim14 isa ant.agoni st Ehar maceuti cal conposition
accor diRygding rmgavhwhslay\w%swtlaﬁnté@eﬁtd ‘?th SMT@O ave Hhe ARG/ BPanines a8 nent  of
CCR5- 1 efeadrRAd Gl S18R8SS. 17. The pharnmaceutical conposition according to claim
16, wherejn the CCR5-r ted_di sease are infectious diseases,

i munolagitahareaf; %re%!s@gge ﬁ%ﬁ\‘epﬁﬁrﬁﬁ tvgtat eﬁe%agaso g thgrefar di ovascul ar

di seases 18. The pharmaceutical conposition according to claim16, wherein

t he ated di seases,. are.i.nf kddh h nan odef.i ci enc Vi rus,

acqui r | e oReri e ingladiaime: et R A 1%@?&5}6 ﬁg;t. al

Virus, grremewhichlmayrha@egaﬁbﬁtﬂtms(pj antation, nulti pI e sclerosis, inflammatory

bowel dis e anent, conprising a conbl nati on of

t he corﬁﬁ?ﬁﬂ% F%ta @O%‘i%ﬁ’ﬁvofarsﬁlﬂaée ‘gef OPQEB@FW’%? 6%l aim1, a salt

t hereof, an N-OXI de thereof, a soI vat e ther eof or a prodrug thereof, and

one or r eq.agent sel e t ed reve i bitor,

one O 410 RSB RTbAEY S RNEET™ K-S SRR B 0L

ant agoniostajning @ﬁﬁétedrim&gmylchd: groap @ERth maylha@mmﬁ:st,ltuant@X,CRS ant agoni st, a

CXCR4 i st a surface anti gen
ad”'éaﬁgﬂé}kéﬁ an R &H&% ﬁ)]l_h’f‘{/? i Jawa&r ther@Df, 3P bf&g@% ttﬁ‘agfgééf”n c.

of HV a vaccl ne i munosudp a nonst er oi dal
antiinflamatory drug, a di sease m)dl fying anti -rheumati c drug, steroids,

ant || nfIoRTRE h oo SRENRB QR A OUherhRBRY. APESH G L B0E §0nt9inilx_1ﬁce”

i nhi bi tor rostagl andi n syn aselnh I tor I L-1
i nhi bi tsamratemheﬂemeyqlmrmtﬁraplm inf; pieEzE oy amarbholilgaiigst , prost agl andi ns,

a_phosphaflitRst&! AFR- m&eme%éafas%mt@the%ﬁlokﬁ Og%'tﬂe%@f.'nh' bi tor. 20. A~
met hod for prevent| ng or treating a ated di sease in a mammal , which

conprises admnistering to a mammal an effective anount of the conpound
represent edhb¥o 5@& @ch,}d)ing@(‘cq:@ﬁld] RéhididisCcl aim 1, a salt thereof, an N-oxide

thereof, a SOl va uorop eny )-N Fl [(g1 {B (4 dlrn% y h-eprl}()agtazmyl)sulfonyl]phenoxy} 3-
pyridinyl)methyl]-4-p1per1d1ny1}—N’- 6-methyl-3-pyridinyl)urea,
4-[(5-{[4-((3-fluorophenyl}{[(6-methyl-3-pyridinyl)Jamino]carbonyl }amino)-1-
piperidinyl Jmethyl}-2-pyridinyl)oxy]-N-(2-methoxyethyl)benzenesulfonamide,
N-(3-fluorophenyl)-N’-(6-methyl-3-pyridinyl)-N-[1-({6-[4-(4-
morpholinylsulfonyl)phenoxy]-3-pyridinyl} methyl)-4-piperidinyljurea,
N-(3-fluorophenyl)-N’-(6-methyl-3-pyridinyl)-N-{1-[(6-{4-{(4-0x0-1-
piperidinyl)sulfonyl]phenoxy}-3-pyridinyl)methyl]-4-piperidinyl } urea,
N-(3-fluorophenyl)-N-{1-[(6-{4-[(4-hydroxy-1-piperidinyl)sulfonyl ]phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl}-N’-(6-methyl-3-pyridinyl)urea,
N-{1-[(6-{4-[(aminosulfonyl)amino]phenoxy}-3-pyridinyl)methyl}-4-piperidinyl } -N-
(3-fluorophenyl)-N’~(6-methyl-3-pyridinyl)urea,
4-1(5-{[4-((3-fluorophenyl) {[(6-methyl-3-pyridinyl)amino]carbonyl } amino)-1-
piperidinyl]methyl}-2-pyridinyl)oxy]-N-(2-hydroxyethyl)benzenesulfonamide,
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21. Use of the conpound represented by fornula (1) according to claiml1, a
salt thereof, an N oxide thereof, a solvate thereof, or a prodrug thereof
for the manufacture of an agent for prevention and/or treatnment of a
CCR5-rel ated di sease. 124

N-(3-fluorophenyl)-N-[1-({6-[4-(6-methyl-1,]1-dioxide-1,2,6-thiadiazinan-2-
yDphenoxy]-3-pyridinyl} methyl)-4-piperidinyl ]-N’-(6-methyl-3-pyridinyl)urea,

4-[(5-{[4-((3-fluorophenyl) {[(6-methyl-3-pyridiny])amino]carbonyl } amino)-1-
piperidinyl]methyl }-2-pyridinyl)oxy]-N-(2-hydroxy-2-methylpropyl)benzenesulfonamide,

4-[(5-{[4-((3-fluorophenyl){[(6-methyl-3-pyridinyl)amino]carbonyl } amino)-1-
piperidinyllmethyl}-2-pyridinyl)oxy]-N-(3-methoxypropyl)benzenesulfonamide,

N-{4-[(5-{[4-((3-fluoropheny]){[(6-methyl-3-pynidinyl}amino]carbonyl }amino)-1-
piperidinyl Jmethyl}-2-pyridinyl)oxylphenyl } cyclopropanesulfonamide, or

4-[(5-{[4-((3-fluorophenyl}{[(6-methyl-3-pyridinyl )Jamino}carbonyl }amino)-1-
piperidinylJmethyl}-2-pyridinyl)oxy]-N-(3-hydroxy-3-methylbutyl)benzenesulfonamide,
a salt thereof, an N-oxide thereof, a solvate thereof, or prodrugs thereof.

12. The compound according to claim 7, which is
5-{[(1-{[6-(4-acetylphenoxy)-2-methyl-3-pyndinylimethyl}-4-
piperidinyl)(butyl)carbamoyl]amino }-2,4-difluorobenzamide,
5-({butyl[1-({2-methyl-6-[4-(methylcarbamoyl)phenoxy]-3-pyridinyl } methyl)-4-
piperidinyl]carbamoyl }amino)-2,4-difluorobenzamide,
5-{[{1-[(6-{4-[(4-acetyl-1-piperazinyl)carbonyl]|phenoxy}-2-methyl-3-
pyridinyl)methyl}-4-piperidinyl }(butyl)carbamoyl]amino }-2,4-difluorobenzamide,
5-({butyl[1-({6-[4-(dimethylcarbamoyl)phenoxy |-2-methyl-3-pyridinyl }methyl)-4-
piperidinyl]carbamoyl } amino)-2,4-difluorobenzamide,
5-({butyl[1-({6-[4-(ethylcarbamoyl)phenoxy]-2-methyl-3-pyridinyl } methyl)-4-
piperidinyl]carbamoyl} amino)-2,4-difluorobenzamide,
5-[(butyl{1-[(2-methyl-6-{4-[(4-methyl-1-piperazinyl}carbonyl [phenoxy}-3-
pyridinyl)methyl]-4-piperidinyl } carbamoyl)amino]-2,4-difluorobenzamide,
5-[(butyl{ 1-[(6-{4-[(4-hydroxy-1-piperidinyl)carbonyl]phenoxy}-2-methyl-3-
pyridiny))methyl]-4-piperidinyl } carbamoyl)amino]-2,4-difluorobenzamide,
5-({butyl[1-({2-methyl-6-{4-(4-morpholinylcarbonyl)phenoxy]-3-pyridinyl } methyl)-4-
piperidinyl]carbamoyl }amino)-2,4-difluorobenzamide,
5-{[butyl(1-{[2-methyl-6-(4-{{4-(trifluoromethyl)-1-piperidinyl]carbonyl } phenoxy)-3-
pyridinylJmethyl}-4-piperidinyl)carbamoyl]amino}-2,4-difluorobenzamide,
5-{[{1-](6-{4-[(4-acetyl-1-piperazinyl)carbonyl]phenoxy}-2-methyl-3-
pyridinyl)methyl]-4-piperidinyl } (propy})carbamoyl}amino}-2,4-difluorobenzamide, or
5-{[{1-[(6-{4-[(4-acetyl-1-piperazinyl)carbonyl|phenoxy}-2-methyl-3-
pyridinyl)methyl]-4-piperidinyl} (2-butyn-1-yl)carbamoyl]amino }-2,4-difluorobenzamide,
a salt thereof, an N-oxide thereof, a solvate thereof, or prodrugs thereof.

13. A pharmaceutical composition comprising the compound represented by formula (1)
according to claim 1, a salt thereof, an N-oxide thereof, a solvate thereof, or prodrugs thereof.
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14. The pharmaceutical composition according to claim 13, which is a chemokine receptor

antagonist.
15. The pharmaceutical composition according to claim 14, which is a CCRS antagonist.

16. The pharmaceutical composition according to claim 15, which is an agent for prevention
and/or treatment of CCR5-related diseases.

17. The pharmaceutical composition according to claim 16, wherein the CCR5-related diseases
are infectious diseases, immunological diseases, inflammatory diseases and/or cardiovascular

diseases.

18. The pharmaceutical composition according to claim 16, wherein the CCR5-related diseases
are infection with human immunodeficiency virus, acquired immunodeficiency syndrome,
infection with Respiratory Syncytial Virus, rejection in organ transplantation, multiple sclerosis,
inflammatory bowel disease, and/or asthma.

19. A medicament comprising a combination of the compound represented by formula (I)
according to claim 1, a salt thereof, an N-oxide thereof, a solvate thereof, or a prodrug thereof,
and one or more agent(s) selected from a reverse transcriptase inhibitor, a protease inhibitor, an
integrase inhibitor, a CCR2 antagomst, a CCR3 antagonist, a CCR4 antagonist, a CCRS
antagonist, a CXCR3 antagonist, a CXCR4 antagonist, a fusion inhibitor, an antibody against a
surface antigen of HIV, and a vaccine of HIV, an immunosuppressant agent, a nonsteroidal
antiinflammatory drug, a disease modifying anti-theumatic drug, steroids, antiinflammatory
enzyme preparations, chondroprotective agents, a T-cell inhibitor, a TNFa inhibitor, a
prostaglandin synthase inhibitor, an IL-1 inhibitor, an IL-6 inhibitor, an interferon gamma
agonist, prostaglandins, a phosphodiesterase inhibitor, and a metalloproteinase inhibitor.

20. A method for preventing or treating a CCR5-related disease in a mammal, which comprises
administering to a mammal an effective amount of the compound represented by formula (I)
according to claim 1, a salt thereof, an N-oxide thereof, a solvate thereof, or a prodrug thereof.

21. Use of the compound represented by formula (I) according to claim 1, a salt thereof, an N-

oxide thereof, a solvate thereof, or a prodrug thereof for the manufacture of an agent for
prevention and/or treatment of a CCR5-related disease.
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