10

15

20

25

DESCRIPTION NOVEL CYCLIC AMINO BENZOIC ACID DERIVATIVE
Technical field [0001] 5 The present invention relates to cyclic amino
benzoic acid derivatives which are effective in therapy of lipid metabolism
abnormality, diabetes and the like as a human peroxisome
proliferators-activated receptor (PPAR) agonist, in particular, as an
agonist against human PPARYy isoform, and addition salts thereof, 10 and
pharmaceutical compositions )égrﬁ%%ﬁg}rﬁ%ge compounds. Background
art [OOOZnggroins%m% Prolgﬁrlatorsé%cti%/atled rzgg?BtODr éP?@pli\’ i% 2
Iigand-depen%enf:trgnsc?iptlonl\fgctor It\)]e%ngjing to-a ROCEAF 15 receptor
super-family likewise steroid receptors, retinoid receptors, thyroid
TeChPelcce% orglla%ﬁdthe like. The receptor includes three isoforms (type a, type
[OOOXand type 5 (or type (3)), which have been identified in various animal
species (Non-patent document 1). Among these, PPARYy distributes in
iver, Kidney or the like haying, 20.high falty acid catpbolic 8Dl .\ o1 acid
(Non-pa]?en deocumenteZT)], and posiI |ve?y or neggtlvejiy controls expression

der] of genes invglve in fattg ggid metabolis %r intracellular transC[Port Q‘_or .
eriva lVFS wh 1 are ect#ve 10 era ? 11$1 m? abolism
example, acyl CoA synthetase, fatty acid mdmgpgro ein oripoprotein

abnog%%%ﬁﬁ%r}d 8%2%% Lapalip P{%teig%%" All, I involved in metabglism

of cholesterol and nedtra |Ipl(f y is highly expregsedjln 1
pro124iPRcYts; and invalved indifferentl at ion ghadingeyte (Non-patent, .+ ; cy1ar,
asanagonist against humanPPARa isoform, andadditionsaltsthereof,
and pharmaceutical compositions containing these compounds.
Background art

[0002]

Peroxisome proliferators—activated receptor (PPAR) is a
ligand—-dependent transcription factor belonging to a nuclear
receptor super-family likewise steroid receptors, retinoid
receptors, thyroid receptors and the like. The receptor includes
three isoforms (type o, type y and type O (or type B)), which have
been identified in various animal species (Non-patent document 1).
Among these, PPARa distributes in liver, kidney or the like having
high fatty acid catabolic ability (Non-patent document 2), and
positively or negatively controls expression of genes involved in
fatty acidmetabolismor intracellular transport (for example, acyl
CoA synthetase, fatty acid binding protein or lipoprotein lipase)
and genes of apolipoproteins (AI, AII, CIII) involved in metabolism

of cholesterol and neutral lipid. PPARy is highly expressed in
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document 3) . PPARDbis universally expressed in biological tissues, mainly
in nerve cells. As to physiological significance of PPARO, involvement in
fatty 5 acid burning is recently reported (Non-patent documents 4 and 7),
however, there still remain a lot of unclear points. In this manner, each
isoform of PPAR plays a specific role in a specific organ or tissue. [0003]
10 Furthermore, it is also reported that PPARa-knockout mouse exhibits

ad1PREXbFHgR/RBMIA Wt 86, ARd Gots 6hesify Wt s ATHIRG C¥Ssodiedy patent
ith | in white adipocyt -patent d t 5). This strongl
docul\énvéél s yaite SR %'3&01” R mpeazead An Mg%gﬁ%%ﬁngf’ssues,

edts the refation eén'activatio
cholesterol and neﬂral lipid) lowering activity. 15 [0004] On the other

mainégn&,nasngﬁt‘lﬁeypcé‘ﬁipﬁémic drugs that are dominantly used at the present

day,_statin drugs and fibrate drugs. are known. Statin drugs, however, are
ool LTS SAAE B0 Ceh e oK AN ANE Ren S A £ Y

. .are poor in 20 cholesterol lowering ability. As to fibrate drugs, various, side
=3l HRERTRE 3% Snnbuiable & Bavbitan oY e el maCA GG e 7).

howegreolp‘?rt% %“é’%?% Pf‘sft%%{gtler?%”%%a&a el %%‘i Qﬁ%“.’ac?%’ HERANCG e,
unction SISOI' er, renal function impairment, galistone have been

repor%ed andfh%r%(‘A there is need for d%velog nt of an 2 .
h Pl . . “ﬁ iy
eac aﬁtslkolypoeerl?jemlc ((i?u (:"L%%Sdaons esf)ém ic mechanism that will not ~~ oo °F

L1 gsGause such side effects. [0005]

[0003]

Furthermore, it is also reported that PPARa-knockout mouse
exhibits hypertriglycemia with age, and gets obesity which ismainly
associated with increase in white adipocyte (Non-patent document
5). This strongly suggests the relation between activation of PPAR«x
and blood lipid (cholesterol and neutral lipid) lowering activity.
[0004]

On the other hand, as antihyperlipidemic drugs that are
dominantly used at the present day, statin drugs and fibrate drugs
are known. Statin drugs, however, are poor in free fatty acid and
triglyceride lowering ability, and fibrate drugs are poor in
cholesterol lowering ability. As to fibrate drugs, various side
effects that are attributable to exhibition of wide pharmacological
property, such as gastrointestinal damages, eruption, headache,
hepatic function disorder, renal function impairment, gallstone

have been reported, and hence there is need for development of an
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In consideration of the current cases of conventional 5 antihyperlipidemic
drugs and relationship between the role regarding lipid metabolism
control function of transcription factor called PPARa, and clinical condition
of hyperlipemia that has been revealed heretofore, creation of a
compound that directly binds as a ligand to PPARa, in particular, to
.human PPARa and is able to potently 10 activate human PPARa ma ,
=Dt i ARG aBe i A BATNRG Bloa Tt (botT SRAIENEr arert @111
neutral lipid) lowerjng a%ttlvit according to an extremely specific
not ﬁ%&:ﬁgngﬁmktoﬁd AS an %%ESgenous ligand against PPARa, eicosanoid
(00 Ogi 15 hydroxyeicosatetraenoic acid (HETE) group generated through
oxidation by cytochrome P-450, in particular 8-HETE, 8-HEPE and the
Iik% are re ortgd astv.vell as E_Tt 4 which is atmetabolite %f arachidanic
acidn(l\Fo%-bS’a ent documennt 6) . e%%réfnedbge%%ﬁg Sunsatdrated fa t%/oanc‘;’ll&
ant iiz%‘éartﬁ’lf%%aégmsé%'% In.both metabalic 2 ?ngb%%%%%r?{lt%séae8§%§:%§haartding

can & provided as pharmaceuticals. T he other

._.asaco und which is reported to have -PPARa agonist, activi
NG B the oo (AT 10 () 08 o6 1 Tab T S kg™ o211

sene SR 08 S LR DU [, TR e
here§%¥%ﬁ%§f%%%%%?@?WQP%PE@ﬁH%SE%UEﬂ%%?%ﬁ éégqggkinds as a ligand
to PPARa, in particular, to human PPARa and is able to potently
activate human PPARx may provide a therapeutic agent exhibiting
blood lipid (both cholesterol and neutral lipid) lowering activity
according to an extremely specific mechanism.

[0006]

As an endogenous ligand against PPARa, eicosanoid of
hydroxyeicosatetraenoic acid (HETE) group generated through
oxidation by cytochrome P-450, in particular 8-HETE, 8-HEPE and
the like are reported as well as LTB; which is a metabolite of
arachidonic acid (Non-patent document 6). These endogenous
unsaturated fatty acid derivatives are instable in both metabolic
and chemical aspects, so that they cannot be provided as
pharmaceuticals.

[0007]

On the other hand, as a compound which is reported to have

PPARx agonist activity, compounds of the formulas (A) to (J) listed

in Table 1 are known, however, none of these include compounds having

3
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5 [Table 1] Pfi:e,< :a PomuaR

.. For:nfaSCOONBz RYIi\A, . E~iRz

RIN6W/NIVR5R' HR< (CmHZ~ (A) (F) R3OppON"' 2RIHR4 R2
OH 9 CH+z COOH (B) (G) R'& (CH,).~X} 'Y "g~\zCIr\ YA\yu ZY 8 z'f,~".
J'[OLizgzx OOCXM(C)(H) E™ ~j/lfl'q, RRARRzAY "fW9 H02G

RO.iB X Y-Y X-(CRR4)n ~Y~RIRZAR' (D)(l) OR'y

a benzoic acid structure substituted with alicyclic amino group,

and hence they differ in structure from compounds of the present

invention.
[0008]
[Table 1]
Patent Patent
Document Formula Document Formula
. CO0H B. Z
r 1 /\VJ[:]/ A A E. ﬁz<,
1 ﬁ N 8 W N R
(CoHor)— 18 <n3 R® R

£

(a)
A3 o
FH‘@/\uR4 fiz OH
(B

Q
A _o J
(CH,)-—N O
Oy VL.,

CGHm

(@)
r T e Ty R "7(i
N Y S e | e CEE
HOOC™ ™ = < +Z m Al Q7lp !B
© (H)
E Re R! B
N NN HOLG, O Bt
A W 9 )&me(cmn‘)n-v
4 X N\ R B
Re R A R!
(D) I}
o
R e
, RRP R X%KDH,S " B o
5 A N 10 i
i} ?y%'“ A H@Gﬁﬂ{f}xﬂcmfv o
AR A ®) ® @ R (3)

[0009]

Furthermore,

compounds of the present invention and reported for PPARy agonist

activity,

the general formula

[0010]

[Chemical

Patent document 11 discloses a compound represented by

(K)

formula 1]

as a compound having a similar structure to
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(explanation for substituents is partly extracted),

Hz 'Y~Xi " OR 106 R' b N N.A Ri~qu R3 H02G,~O X(CH,)n 0 fF R*"Rz
R'. (E) HP A R' (J) [0009] Furthermore, as a compound having a similar
structure to compounds of the present invention and reported for PPARy
agonist 10 activity, Patent document 11 discloses a compound
represented by the general formula (K) [0010] [Chemical formula 1] 4 Rz
R1 R3 (K) Y R4 [0011] [wherein RI represents the general formula (K-a)
[0012R8 [Chemical formula 2] Y~-S NH (K-a) O [0013] or general
formula R4

.

(K)

[0011]
[wherein R! represents the general formula (K-a)
[0012]

[Chemical formula 2]

o)

\S\\<NH (K-a)

o

[0013]
or general formula (K-Db)
[0014]

[Chemical formula 3]

0]

/w)kns (K-b)

RS

(wherein R?.represents a hydroxyl group, or C;—Cy alkoxy group, and
R® represents a C1—-C4 alkyl group or the like); R? and R® represent
a hydrogen atom, alkyl group or the like; X represents -CH,-NR®CO-,
-N (R®) -COCH,~ or the like; R4represent851phenyl group, benzyl group

or the like; R® represents a hydrogen atom or C;—-C¢ alkyl group]

5

however this
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10 [Chemical formula 3] O R5 (K-b) Re (wherein R5 represents a

hydroxyl group, or CI-C9 alkoxy group, and R6 represents a CI-C6 alkyl

group or the like); R2 and R3 represent a hydrogen atom, alkyl group or

the like; X represents -CH2-NR8CO-, 15 -N (R8) -COCH2- or the like; R4

represents a phenyl group, benzyl group or the like; R8 represents a

hydrogen atom or CI-C6 alkyl group] ($x lanation for. substituents isdo,artly
oM QRS hBWEUE! this 5. AGHBAANA TS 5 BIREI AlkaF0E Adid © o1 Ferent
. derivative,fand is different _in structure from compounds in accordance .
10 ST e Brésait TRBRTBR “ fool SEG e Rore ds e Comipound frabing 4 =+ © 7 -
[OOlgi ilar structure to 5 compounds in accordance with the present

invention, and reported to have PPARagonist activity, Patent document
12 discloses a compound represented by the general farmula (1) [0016

AT R AT LB N 1 1090007 (i o vt Oke. e

represents a single bond, or.a CI-C6 alkylene group which may have one
o et (or e M 1o & ool borh o & L)-GRECTted
£o nafiene. aroup which. may have one or more substituents 15.or the lkey T, 11

represents a single bond or thé |ke;w represents

represented by the general formula (L)
[001l6]

[Chemical formula 4]

Col ] -y —— @@M W (L)

[0017]

[wherein L represents a single bond, or a C;-C¢ alkylene group which
may have one or more substituents or the like; M represents a single
bond, oraC;—-Cgalkylene group whichmay have one or more substituents
or the like; T represents a single bond or the like; W represents
carboxyl group;

[Chemical formula 5]

[0018]

represents a single bond or a double bond; X represents a single
bond, an oxygen atom or the like; Y represents a 5 to l4-membered
aromatic group which may have one or more substituents and one or
more hetero atoms, or a C;-C; alicyclic hydrocarbon group; rings

6
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carboxyl group; [Chemical formula 5] [0018] 20 represents a single bond

or a double bond; X represents a single bond, an oxygen atom or the like;

Y represents a 5 to 14-membered aromatic group which may have one or

more substituents and one or more hetero atoms, or a C3-C7 alicyclic

hydrocarbon group; rings 6 Z and U represent 5 to 14-membered

aromatic %rou s which m?/ be identical or different, and magy have one to
ith &

2 ahfhur stBEHTEHE and “Gné or Hidte PetétoHOMET afid M/ BE shfirated iRy ©©

Loer PERCL e OBl Copleraion o sssuets P o0aes ) AR, o
one 8 o comeaund emesaried by e asterg s 00, 0019
cine] AR RS s fae ) et .,
conePSER DSBS A0, Al KOS UES B EHESTION cocunen

oxygen atom, sulfur atom, single band or.the like; E represents a sing|
1 O By S T b & S el B0 o ety
[0015)] 5; frepresents 0to 6, R', R3, R5, p,7, R9 and R" independently

represent a hydrogen atom, halogen atom or the like;

[Chemical formula 6]

R1 R3 RS R7 R9 R11
‘ SR A‘(‘H_“(‘{b Yo BT ‘(I)eD‘H—hE_Z (M)
R2 R4 R6 R8 R10 R12
[wherein ring ArI, ring ArII, and ring ArIII independently represent
an aryl, heteroaryl or the like; A represents an oxygen atom, sulfur
atom or the like; B represents an oxygen atom, sulfur atom, a single
bond or the like; D represents an oxygen atom, sulfur atom, single
bond or the like; E represents a single bond or ethylene group;
a, b, c and e represent 0 to 4; d represents 0 to 5; f represents
0 to 6, RY, R?, R°, R’, R’ and R“‘independently represent a hydrogen
atom, halogen atom or the like;
R?, R*, R°, R®, R'" and R' independently represent —(CH;),X;
g represents 0 to 3, X represents a hydrogen atom, halogen atom
or the like; Z represents Rﬂozc—,zﬁlco— and the like; R21represents
a hydrogen or the like] (explanation for substituents is partly
extracted). However, ringZ or ring ArII of these compounds (Patent

documents 12 and 13) does not contain an alicyclic amino group which



10

15

20

R2, R4, R6, R8, R1 and R'2 independently represent - (CH2) 4 X; q
represents 0 to 3, X represents a hydrogen atom, halogen atom 20 or the
like; Z represents R2102C-, R21CO- and the like; R2' represents a
hydrogen or the like] (explanation for substituents is partly extracted)
However, ring Z or ring Arll of these compounds (Patent documents 12
, and 13%edoes not contain an alicyclic amino group which 7.is
15 CHR&RAG eri%ﬁé%%%o%oﬁﬂ%?ﬁlag&raan@ec6%%1%8%?e%’e]nfthin\tz‘ér‘?ti&{ esent
. and differs in sgu%tyre from comlpounds in gccordance with the l[i)resent q
IVeRaRtion 00201 5 FdrthéinSre: 4§ A éSmpoiid haling a Sitnitap 2ccordance
withS ruﬂceture toS c%r:np.ou\r]\ds %ri grclcordance with the present invention and
reporté%lr o Rdve fDII}’A%?agonis't activity, Patent document 14 discloses a
mpound represented by the general formula (N) [0021] 10 [Chemical
mula 7] R4 R5 O R1 Ring A (N) R2~.~ N OR3 0 [0022] [wherein ring

r precshents a C3-C8 cycloalk I(\)/\{JhlcC:P g\gy.contaln an Qﬁé%g%ﬁml%‘ffre fo

Cc3:L8 cy%f%%%%w which rﬁgy ontain an o%&aer? atc’olrhn;

and RS represent a 1ydrooen ajory, luorine atom. chiorine.afom, promine, . .

d
Compgﬁ)%,shyl rofycf%?oup, nitro group, trlﬁuéartr_')?nse?hy

[002

tohavePPARagonist activity, Patent document 14 discloses a compound
represented by the general formula (N)
[0021]

[Chemical formula 7]

R4 RS
X
\ N
R2 N xY ors (M)
0

[0022]

[wherein ring A represents a C3—-Cg cycloalkyl which may contain an
oxygen atom, or C3—Cg cycloalkenyl which may contain an oxygen atom;
R% RZ,Iﬁ and.RSrepresent a hydrogen atom, fluorine atom, chlorine
atom, bromine atom, hydroxyl group, nitro group, trifluoromethyl
group, trifluoromethoxy group, C;-Cs alkyl group, or C;—Cq alkoxy
group; R’ represents a hydrogen atom, or C;—Cg alkyl group; and X,
Y represent a C1—-C¢ alkylene which may be substituted with an oxygen
atom] . However, ring A does not contain an alicyclic amino group
which is characteristic of compounds in accordance with the present
invention, and ring A and the benzoic acid moiety are bound via

8
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group, trifluoromethoxy group, CI-C6 alkyl group, or CI-C6 alkoxy group;
R3 represents a hydrogen atom, or CI-C6 alkyl group; and X, Y represent
a CI-C6 alkylene which may be substituted with an oxygen 20 atom] .
However, ring A does not contain an alicyclic amino group which is
characteristic of compounds in accordance with the present invention,
and ring, A and the benzoic acid moiety are bound via 8 Y, so that it is
T SYiferéntin éﬁu%hfré?ffo?ﬁ‘édrﬂp%ﬁﬁagﬁ%?£8c6Fo%{?1€e°%ﬁWh%sp%é§8rﬁcordance
.. invention. [0023] Furthermore, as a compound having a similar structure
Wlthtot%ecgrﬁﬁgﬁr%s ih"Rceordatte with the present invention and reported to
(00 Zgoejlve triglyceride and cholesterol lowering activity, Patent documents 15
19 disclose a compound represented by the general formula (0) [0024]
1OE;gQggzical formula 8] 1: X O~ §91)1 OzfY 0025]5 Ewhelrein Z

ermore, as.a_ com d.;having a 1lar Sstructure to
S'an oxygen-atom or SUiftir atom; X' presen{ns aahydsrogen

represen
atom, halogen atom, lower alkyl graup, carboxyl grou 5.lower
o oA oS OF B ALY o B My S a S Rslogaior e

atom, lower alkyl group when Z is a sulfur atom, and represents.
o oTE Lo PABeh Hom Chs Ao Do ToRRD e Piey, patent

documents 15 to 19 disclose a compound represented by the general
formula (O)
[0024]

[Chemical formula 8]

L

[0025]

(0)
T

[wherein Z represents an oxygen atom or sulfur atom; X represents
a hydrogen atom, halogen atom, lower alkyl group, carboxyl group,
lower alkoxycarbonyl group or the like; Y represents a hydrogen
atom, halogen atom, lower alkyl group when Z is a sulfur atom, and
represents a hydrogen atom, halogen atom, lower alkyl group, lower
alkoxy group or the like when Z is an oxygen atom] (explanation
for substituents is partly extracted). However, this compound is
a derivative of morpholinone which is different from an alicyclic

amino group which is characteristic of compounds in accordance with
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alkoxy group or the like when Z is an oxygen atom] (explanation for
substituents is partly extracted) However, this compound is 20 a derivative
of morpholinone which is different from an alicyclic amino group which is
characteristic of compounds in accordance with 9 the present invention,
and has a different structure from compounds in accordance with the
resent invention because only para-substituted benzoic acid derivative
the F&ezsét&foﬁi‘{?%'é@ﬁbearﬁﬂ ERSnpiesorthe Pateht dGdiiménts o™ compounds
. Furthermore, the patent 5 documents include no report about PPARa
Hh aS&Sﬁi@f“Q&ﬁ/itV.“’[goié]]%pé‘ ToMpound Raving A cy el Ao Benzoic
acid structure, OlP tent documgr,lltdzccli(ejisclosgs asnakgompou&g)h%\/singescribed

ara-—gubstituted. benzoic a rivative =
P integrinantagonis athlvfty, a compound representéed bthRe general

. formlga%%D)J;Okoz%?%Che ical formula 9] 0 s R1 X OH N\~ F12
in S R RASOBSST 5b ARG reprdathke s Rydhoten dgnf e tent
hydroxyl.gro r the like; R2 represent drogen atom or halogen
doCu%KﬁR%N%%%%ﬁé&qugéﬁgPrt ggout %9&&& é@onlsg1act1v9%y.
[0026]
As a compound having a cyclic amino benzoic acid structure,

Patent document 20 discloses as a compound having integrinantagonist

activity, a compound represented by the general formula (P)

[0027]

[Chemical formula 9]

0O
RS
R! | X OH
Nﬁ)k (P)
R? N Ré
0] R R’
R4
[0028]
[wherein erepresents a hydrogen atom, hydroxyl group or the like;
Rzrepresents a hydrogen atom or halogen atom, or Rland.thogether
represent a 4 to 7-membered ring which may contain up to two oxygen
atoms, nitrogen atoms, or sulfur atoms, and up to two double bonds;
R’ represents a hydrogen atom, C;-Ci;p alkyl group or the like; R*
represents a hydrogen atom, halogen atom or the like; RSrepresents
a hydrogen atom, C;-Cg4 alkyl group or the like, or R3and.R5together

represent a 4 to 7-membered ring which may contain up to two oxygen

10
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represent a 4 to 7-membered ring which may contain up to two oxygen
atoms, nitrogen atoms, or sulfur atoms, and up to two double bonds; R3
represents a hydrogen atom, CI-Clo alkyl group or the like; R4 20
represents a hydrogen atom, halogen atom or the like; R5 represents a
hydrogen atom, CI-C6 alkyl group or the like, or R3 and R5 together
represent a 4 to 7-membered ring which may contain up to two oxygen 10
=t oM e ABGEHBHE, oF Sutl AtbmE"6F s 15 BRI bIE BHIRITRE Ponds;
¢ _represents a hydrogen atom, CI-C4 alkyl group or the like; R7 represents 7
R = QPR RROG&R ator O IR ak§PErouD: o 3 KA RPBRG S Badh G 5

represent a ring; X represents an oxygen atom or 5 two hydrogen atoms}, . .
DT o o7 SUBGUEhE e Barly EXVALIOE) HOHVOr loFta s & bind
compound, no report about PPARa_agonjist activity is found, and the
0 oG BOdhe e S Corialics navhar 4 Eogie amfh GHok R 5o ©F
ara position fcar]tr)o lic acid, and hepce differs,in structure from
CSitpéinds i SLcordanca’ 10\Wi the present vention 10020 7"
extrE%Q%rﬁor%oaﬁe%‘%rf‘998Qdfﬁg}"sf‘gc%r%%%?n%{“'”Sobe}{‘ez\ggécr%c'gbout PPAR
structure, Patent docuiment 21 discloses a compound having serine
rateas inhihitor act'vi'gy gcomnpoputd regresented by the general .15 4
900 (Q) 00301 [Cheridl onmua 10] (372 W | REHN COORS **

ormula emical formula

two

derivative havingacyclicamino group at para position of carboxylic
acid, and hence differs in structure from compounds in accordance
with the present invention.

[0029]

Furthermore, as a compound having a cyclic amino benzoic acid
structure, Patent document 21 discloses a compound having serine
protease inhibitory activity, a compound represented by the general
formula (Q)

[0030]

[Chemical formula 10]

(R27)m w

(=

COOR?®
5
R°HN L N (Q)
o
RSN R2
R7
[0031]

[wherein ring B represents a phenyl group or pyridyl group, W
represents a C;-Ci9 alkyl group and the like; 7! represents a 5 to

11
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L N~ (O) Y R, R6N R2 R7 [0031] 20 [wherein ring B represents a phenyl
group or pyridyl group, W represents a C2-Clo alkyl group and the like;
Zlrepresents a5to 11 7-membered monocyclic or 8 to 11-membered
bicyclic aryl group or the like; L represents (RlaR19) s Y (R18aR19a) -; Y
represents a carbonyl group or the like; R1 and R2 independently
representa h drogien atom or the like, or R1 and R2 together represent a

TMeBRE 57 b ERET Sxtufkted HeterotyBIe WNER iy b stibStittted withoUP ©F

ne ortwo R26; R5 and R6 indepgendently represent a hydrogen atom or
the &%iﬁke;%f?gﬁr%ggﬁt 2 h)%{roé{en)étoYm,}/ﬁ{ g ﬁgfﬁﬁg;sﬁgts a

alogen htorh of t

represents a hydrogen atom, alkyl,group or.the like; R18R1aa R19 and

oD L SR AP E TR e DA S b S fgEsent 2
and R27 represent a hydrogen atom, alkyl aroup or the like; m represents

nydr g e g o, o dhtb e 0 BY - iRbr B R eaeRh & 5 o

____tindependently repr enﬁo 1 or 2] (explanation for substituents is partl
T OB T (e AU o TP L FARS ride ™ one

or tEGIVIBLISfound, 1o Fur %g!&%(ghtchis ?Qﬁ?gé‘gﬁ a ﬁ‘%“vé%é‘ﬁedﬁ%vt%‘%%r the
and differs in structure fr mcompo% s in accordance with the present

.. _invention _in that the rings B and L to.be substituted adjacently bind tothe . _s
llkeﬁnéﬁ%ﬁ%%é?ﬁfﬁi%uﬁig%&%ﬁ%ﬁf atom, %afogen g%om g& Qge ffie, R

represents a hydrogen atom, alkyl group or the like; R'%, R'®¢, R'?,

and R'’®

represent a hydrogen atom, lower alkyl group or the like;
R*® and R*’ represent a hydrogen atom, alkyl group or the like; m
represents 0, 1, or 2 when ring B is phenyl, or represents 0 or
1 when B is pyridyl; s, t independently represent 0, 1 or 2]
(explanation for substituents is partly extracted). However, for
this compound, no report about PPARa agonist activity is found.
Furthermore, this compound is an amidine derivative, and differs
in structure from compounds in accordance with the present invention
in that the rings B and L to be substituted adjacently bind to the
ring formed by R' and RZ.

[0032]

As a compound having cyclic amino benzoic acid structure,
Patent document 22 discloses as acompoundhaving factorXa inhibitory
activity, a compound represented by the general formula (R)
[0033]

[Chemical formula 11]
RO—Q—-X—-Q-W-U-V-G-M (R)

12



10

15

20

20 As a compound having cyclic amino benzoic acid structure, Patent
document 22 discloses as a compound having factor Xa inhibitory
activity, a compound represented by the general formula (R) [0033]
[Chemical formula 11] 25 R-Q-X-Q'-W-U-V-G-M (R) 12 [0034] [wherein R
represents aryl group or the like which may be substituted with R2; Q, Q'
OO3represent a bonding hand, carbonyl or the like; X represents a bonding
[ ﬁénd, 3 to 7-membered heteroaryl group or the 5 like; W represents a 5 to

14-membered aryl group which may be substjtuted with R1, 5 to .
(e g TR AT AT S AP Bd Sodtht i Bd fir R P8P g tuted

... like; U and G represent a bonding hand, - (CHz) m-, - (CHz) m O- (CHz).,
TIEhRof tR like: gﬁreeggﬁlt% 3'to ?%ngénq epe%q%ycl%aﬁﬁ%ﬁléafgoﬁtalenth &ei X

4 oxygen atoms, nitrogen atom, and 10 sulfur atom, and may be
e G 1 WTHLR, Eane haft, o PP WIS prbniyd @ e oF the
.. 14-membered aryl group which may be substituted with R14 tp}y.dr gen
ke Y fopreci & Tleeh Bloft: Airc BiouE C1 the MG

subs [T EREY S@gg‘ﬁﬁe” é‘itg’g l?éﬂt—‘ﬁé’r%i%heer%? Ritrepresants a %alo%EQCh may

ro
atom, of the e] (explanation for substit ents is pgrtl
be s@%%r cled) and 'F?;%%eﬁﬂt Jod r%e { %d'écé%sﬁzar%oﬁ“% %2“” rg}l%gg%%pltgg hand,
y the general formula (%) 3 hemical form alT I~Ra
—(CHz)n—, —(CH2) n—O—-(CH,)n— or the like; V represents 3 to 7T-membered
cycle which may contain 1 to 4 oxygen atoms, nitrogen atom, and
sulfur atom, and may be substituted with RH, bonding hand, or the
like; M represents a 6 to l4-membered aryl group which may be
substituted with R'¥, hydrogen atom or the like; R' represents a
halogenatom,nitrogroup<m:thelike;Rzrepresentsalmdogen,nitro
group or the like; R represents a halogen atom, OH, COOH or the
like] (explanation for substituents ispartlyextracted), andPatent
document 23 discloses a compound represented by the general formula
(S)
[0035]

[Chemical formula 12]

[0036]

13



R2, R1 20 [0036] 13 [wherein R', R2 and R3 which are identical or
different, represent a hydrogen atom, hydroxyl group or the like; and R
represents the general formula (S-a) [0037] 5 [Chemical formula 13] N ~
(CH3),n-Y'-(A)-Yz-Y3-R7~/(S-a) (CH3)n-Y4-Y5-R8[0038]
(wherein R7 represents a hydrogen atom, lower alkyl group, or
-Cé_:R%%Blo;zRS represents hydrogen atom, lower alkyl group or the 10
[whefigd N ReprBsehits'an oyen afont, CERH: &F thé ﬁké%ﬁ%ﬁ@sm&e%ﬂesent
Xygen atom, sulfur atom, or a single bon(iIl; Y3 represents a single bond,
1Y (G036 CHeHical TRt 47 (CHYsKI- LE1 LAY (CPFY. 16 [00Hop S e P
geneg_peﬂe%%r]\:trsm?faoxyggg)atom, a single bond or the like, Y5 represents
[0037]

5 [Chemical formula 13]

N
\©[ \>—(CH2),,,—Y1@»Y2—Y3—R7
N (S-a)

(CH),—Ys— Ys —Re®

[0038]

(wherein R’ represents a hydrogen atom, lower alkyl group, or

-c (=R’)R'?; R® represents hydrogen atom, lower alkyl group or the
10 like; Y' represents an oxygen atom, —CONH- or the like; erepresents

an oxygen atom, sulfur atom, or a single bond; Y3represents;a single

bond,

[0039]

[Chemical formula 14]

15
[0040]

,Y4representsanoxygenatom,asinglebondorthelike,Y5represents
-(CHz)p—, a single bond or the like; A represents
[0041]

20 [Chemical formula 15]

14
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-(CH,)p-, a single bond or the like; A represents [0041] 20 [Chemical
formula 15] 14 4 -CN- 14 Q or Rya [0042] m and n which are identical or
different, each represents 0 or an integer from 1 to 3; s, t which are
identical or different, each 5 represent an integer from 1 to 3; R9
represents an oxygen atom, sulfur atom or the like; R10 represents a
lower alkyl, lower alkoxy group; R14 represents a carboxyl group or the
like) and so on] (explanation for substituents is partly extracted) However,
he compourd “gescribed in Patent document 22, no report about
aagonis activity is found, Furthermore, all the benzoic acid
derfvatives substittted witP& cyelie amino group that are described in
examples in patent specification are compounds in which 4-position of
[004gifn20ic acid is substituted with an alicyclic amino group and hence are
ifferent from compounds in accordance with the present invention. 15

. Furthermore,.as to the compound in Patent. document 23, no report about

T A Sori: BCtS S TOGd art e dam et the SAtiht Skciiton © °F
. lack description on benzaoic acid.derivative substjtuted,with an alicyclic

% 3o group. 00431 20 AS & compourd having & simar Sracture to. -/ =7

roprEQTROUNES I 25801dnse Il YIRS SISO COTPIUNR Dy

atom or the like; R*° represents a lower alkyl, lower alkoxy group;
R represents a carboxyl group or the like) and so on] (explanation
for substituents is partly extracted). However, as to the compound
described in Patent document 22, no report about PPARa agonist
activity is found. Furthermore, all the benzoic acid derivatives
substituted with a cyclic amino group that are described in examples
in patent specification are compounds in which 4-position of benzoic
acid is substituted with an alicyclic amino group and hence are
different from compounds in accordance with the present invention.
Furthermore, as to the compound in Patent document 23, no report
about PPARa agonist activity is found, and examples of the patent
specification lack description on benzoic acid derivative
substituted with an alicyclic amino group.

[0043]

As a compound having a similar structure to compounds in
accordance with the present invention, compounds shown by formulas
(T) to (AA) in Table 2 having histone deacetylation inhibitory
activity [in general formulas (T) to (AA), R* represents —~CONR®R’

15
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(T) to (AA) in Table 2 having histone deacetylation inhibitory activity [in

general formulas (T) to (AA) , R1 represents -CONR8R9 15 (wherein R8

and R9 each independently represent a hydrogen atom, hydroxyl group,

C1_6 alkyl group or the like) , NHCOR10 (wherein R'0 represents a

hydrogen atom, C1_6 alkyl group or the like) or the like, and in general

" formulas, (T) to (Y,), R2 represents a h dro%en atom, 5 halogen ao%om,

(Whepgdrdx§i grotip tﬁeafﬁ?e]wﬁﬁ%ﬁ&?%lfojr sUisSttTERs fs Paftyirogen atom

extracted) are known. However, no reports ahouyt PPARa agonist activity, 10
nytx G PP thise e BEREEe BambiRe, M GIbatRAERR Lo R

is a fynctiopal group such as amide _or hydroxamic acid, and a carbo
repr g A a RS ERAGEA byl 10 BHoud e B cuide S Ehurd £

feature of the present invention_are not contained. Therefore, these
N SRS e GHA(ERT | hrcLura or oA heaCORIancE SR O™

the present invention. Furthermore, in_ examples of patent specifications
2L oo bR 24 (396, bensot acid ematV S St Wit &
subst2YEIG amino gro %_areegg%_%%%eedd?sA”ES”PSQ%?%‘?S’ however, these cports

compounés are'also different in structure from compoungs In accordanc
abou%*%L*}?QPA‘%%%TS!@??E%PEC%”% fhe, gyclic amino, r%RW%e'B%QP““Pn these

thereto Is I-piperadyl group, 4-aminopiperidino group or the like, and no

r%ocﬁtsab% t PEARA a qlni%tta ivity_is_found. 2QF the more, ex &lelgg in »
compo ; HJL? S U % S S a u SandHé cgr%p]]%%ef"? amide

patent specifications of Patent documents 3 1 y lack

or nfiesguRlALabovsbenzaic acid derivativas, [9044d [1aPlg 21191 1 oxy carbony1

I
e like,

group which provide structural feature of the present invention
are not contained. Therefore, these compounds are different in
structure from compounds in accordance with the present invention.
Furthermore, in examples of patent specifications of Patent
documents 24 to 29, benzoic acid derivatives substituted with a
cyclic amino group are described as intermediates, however, these
compounds are also different in structure from compounds in
accordance with the present invention because the cyclic amino group
being bound thereto is l-piperadyl group, 4-aminopiperidino group
or the like, and no report about PPARa agonist activity is found.
Furthermore, examples in patent specifications of Patent documents
30 and 31 completely lack description about benzoicacidderivatives.
[0044]

[Table 2]
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Faczn: 6\w.;nInt Fcnin a Ps57::r hxu:rs; Forrnua } CH 1 24 X 28 '>- N\ JZ
'-CO-N~/ RZFY]-NZ-FPfM-yvVR'R) (X) R~ R'R. p-X (CHZI"CR'O
X ~-(CHxI"Q 25 '-L-44 (CH~)m N--(CR z), ARx -Y 29 O-(C(A'ix) Rs (U)
(y) R4 RIx \O X ~ICIls)., R1 C X CRxl. 26 FRS -YL-NVz(CKPx)i--O 30 H
Z-(CHxIm (V) (Z2) R1\ryQ. X-ICF4)0 R' Q_X R, /(cH21 L.J 27 Rx~C~.>N,
[~z-IC(R'Ix],-N- L:/ 31 ~rN 2 WO (R) Y (M) [0045] Furthermore, as a
compound having a similar structure to compounds in accordance with

Patent W"ﬁl@qpnt in\/pﬁﬁmwét‘nmnm Inds. Siyennpepument Formula
R
Rl
o Q-X (cHa]
24 k N/r(zt%l 28 Rkl\c\}"”r{- e N‘@
(T (X)
R* Bt

Rl
Q=X fI’(Cszn [+4 A GH)L0
25 m}g@;}—rw\_)—(cm);z;c—(cﬂ‘e@ 29 }E\H'“ zms (CEn)
(U {n
F F
Rt R
Q- {CH), Q-% (CH),
6 k‘ Nz (O 30 k\ N—(CH {—A‘ N—L
BN a(A) il 2l T

42 L

R
- o R (CH)—L-@
Q-X {CH,), i QX /5\—( 2
27 }Nc\ N 2e N~ 31 #.Q
- _Y}" (G~ v g@ ‘{;\;}—N 7

{¥) {AA)

[0045]

Furthermore, as a compound having a similar structure to
compounds in accordance with the present invention, compounds shown
by formulas (AB) to (AD) listed in Table 3 are known as a compound
having integrin oyfsantagonist activity. Inanyof these compounds,
however, a carboxyl group binds to a benzene ring via a linker,
andno report about PPARxagonistactivityis found. Althoughbenzoic
acid derivatives substituted with an alicyclic amino group are
describedas intermediates in examples of the patent specifications,
no report about PPARa agonist activity is found for these compounds.

[0046]

17



5 by formulas (AB) to (AD) listed in Table 3 are known as a compound
having integrin av(33 antagonist activity. In any of these compounds,
however, a carboxyl group binds to a benzene ring via a linker, andno
report about PPARa agonist activity is found. Althoughbenzoic acid
derivatives substituted with an alicyclic amino group are 10 described as
. bintermediates in examples of the patent specifications, no report about
[TabppaRa agonist activity is found for these compounds. [0046] 15 17
[Table 3] Patent D Document Four; ula Rb 32 A-X-B D-COZR (AB) R]

ARPIA-33-A-BOXHEIN-RO-REG—AEHDFO-N-FEH-EG,R (AC) (R7)~m

DdRnéP _R10 34 A-D-~\CHzIORWRO-N-1-CH -COZR (QH2)q (AD) [0047]
Furthermore, as a compound having a similar structurejto 5 compounds

in accordance with present invention, Patent document
D—CO,R
32 A-X-B :

(AB)

(R%)

(R?)m n
CH
23 | A—p—x E)ENQ R R
(CH,)q ! !

Q—N—J—CH-CO,R

(AD)
(F)
G " RoORe
cH
| pp—X Z)EN—@QM&MJ—CH-COEH
o (AD)

[0047]
Furthermore, as a compound having a similar structure to
5 compounds in accordance with the present invention, Patent document
35 discloses a compound represented by the general formula (AE)

as an inhibitory agent of Na'/H" alternate transport function:
[0048]
[Chemical formula 16]
R3
A2 N=( (AE)
AN /l:::” NH,
N O
/
R
10
[wherein R' and R?® each independently represent a hydrogen atom,
C1-Cs alkyl group, Ph, PhCO or the like; R’ and R* each independently

represent a hydrogen atom, C;-C4 alkyl group or the like]
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35 discloses a compound represented by the general formula (AE) as an

inhibitory agent of Na'/H" alternate transport function: [0048] [Chemical

formula 16] R3 R NHz N (AE) R\N/NH2 N O Rt 10 [wherein Rl and R2

each independently represent a hydrogen atom, CI-C6 alkyl group, Ph,

PhCO or the like; R3 and R4 each independently represent a hydrogen

atom, CI-C6 alkyl group or the like] ,18£x lanation for substituents is
<e><%gmt@>&ea&e0d3v. Fiowaver 118 répdit abott PPARL Ag6hist activitiPigever  no
foun%for these compounds. Furthermore,, this compound is characterized
TEPORG £ h& oyl guaniding “stitictire; aht'i¢ different i s#ﬁ&u‘%&?r%%wcompou“ds :

ompounds,in accordance 5 with the present invention in that the cyclic . .
Pt gt et 1SN o & PRRRYGToUB 1€ 4 aminBpBatdiG griocg e
Fgrthermor%,.in(fx rfnéales gf the aten%spec'gication, benzoic acid q
envatives “substituted Witha Cyclic amino group are described as®“ -7
ir]tt%%mediates however, these, corgmk[?gtﬁnﬁﬁ are al%? different in structur,
Itn t

Breseﬂt inventlon, in cgc 1C aqHHOéﬁan%>§%at is
from 10" compounds in accordance w e présent invention, n

und, Fctfrthermore as a,
ri1dl u urt.

ot aboyt PEARA aganist gotiviy fs found, Furthermor
imiilar structure t0 compounds irf

re
to bi8BA A
© Pcompound havinga's m L2 dan-a Wi

in egg% ¥g§Q%fthe patent specification, benzoic acid derivatives

stru
with

ﬂ$rmore,

substitutedwithacyclicaminogrouparedescribedas intermediates,
however, these compounds are also different in structure from
compounds in accordance with the present invention, and no report
about PPARa agonist activity is found. Furthermore, as a compound
havingasimilar structure tocompounds inaccordancewiththe present
invention and reported to be a PPAR receptor ligand, Patent document
36 discloses compound represented by the general formula (AF)
[0049]

[Chemical formula 17]

R1 R3 R5 R7
(A a Do mn ot ez (ar)
R2 R4 R6 R8
[0050]
[wherein ring ArI and ring ArII independently represent an aryl,
heteroaryl or the like, A represents an oxygen atom, sulfur atom,
compound represented by the general formula (AF-a)
[0051]

[Chemical formula 18]
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invention and reported to be a PPAR receptor ligand, Patent document
36 discloses compound represented by the general formula (AF) 15
[0049] [Chemical formula 17] R1 R5 R7 Ar |l a pR3b Ar Il C B-~ E-Z (AF)
R2 R4 R6 R8 [0050] [wherein ring Arl and ring Arll independently
represent an aryl, 20 heteroaryl or the like, A represents an oxygen atom,
sulfur atom, compound represented by the general formula (AF-a) [0051]
hgqucal formula 18] 19 R14 R15 -N O- (AF-a) R16 [0052] (wherein h
__Jrepresents 1 to ;AIE-M R15 and R16 represent a hydrogen atom, alkyl
Br the like} or I3£4 and R15 represent, together 5 with nitrogen
atorfi}8-membered or 6-membered hetero cycle or the like) or the like, B
represents an oxygen atom, sulfur atom or the like, E represents a single
[005?0?nd or an ethylene group, a and d represent 0 to 6, b and c represent O
4, R1, R3, R5 and R7 independently represent a hydrogen atom,

el BE9 RE e U 4, B0 10 B0 B e
atom?a§9E9f“8¥U“Hh89k§hér??ﬁ??”g% R' and R*’ represent, together
with nitrogen atom, 5-membered or 6-membered hetero cycle or the
like) or the like, B represents an oxygen atom, sulfur atom or the
like, Erepresentsasinglebondoranethylenegroup, aanddrepresent
0 to 6, b and c represent 0 to 4, Rl, R3, R°> and R’ independently
represent a hydrogen atom, halogen atom or the like, R2, R4, Rﬂ
and R® and R"? independently represent - (CH;)4X, g represents 0 to
3, Xrepresents a hydrogenatom, halogenatomor the like, Z represents
RZIOZC—, R?'CO- or the like, and R?! represents a hydrogen or the like]
(explanation for substituents is partly extracted). However, in
this compound, the cyclic amino group represented by the general
formula (AF-a) bindstoringArIIviaa linker, sothat it isdifferent
in structure fromcompounds inaccordance withthe present invention.
Furthermore, examples in patent specification lack description on
a compound having a cyclic amino group. Furthermore, as a compound
having a similar structure to compound of the present invention
and reported to have PPARx agonist activity, Patent document 37
discloses a compound represented by the general formula (AG)
[0053]

[Chemical formula 19]

20
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R2102C-, R21CO- or the like, and R21 represents a hydrogen or the like]
(explanation for substituents is partly extracted). However, in this
compound, the cyclic amino group represented by the general 15 formula
(AF-a) binds to ringArll via a linker, so that it is different in structure from
compounds in accordance with the present invention. Furthermore,
examples in patent specification lack description on a compound having a
cyclic amigeHggoup. Furthermore, as a compound having a similar
structurefto co d of the present invention 20 and reported to have
IWDARa é{gonist ivity, Ratent docum@@t)\?? discloses a compound
A~ Teprgsentes,p jenéralfogmula (AG) '[0053] [Chemical formula 19] 20
SCH2~M H2)n (AGI Y ] X F G [0054] [wherein Y and V represent
methylene or carbonyl grolyp; F and G represent a hydrogen atom,
halogen atom or the like; X represents 5 Z or -B-C(R'R')-Z; B represents
(005 n oxygen atom, sulfur atom or the like; Z represents -C(0)OH, -C (0) O-
éI-CG) alkyl or the like; R' represents a hydrogen atom, (CI-C6) alky!l
eGP O the Ike: B2, representz. fydrogen, alom, (63:C6) cydloallyly 4y
group or the like; ]i‘:epepresentsacar onyl group, su onyP/gro p,
reprTISIOYIene; W10 sepresents 2 bonding haod, carbarLoioUR NHY B csent o

Z or —B—C(R?Rz)—z; B represents an oxygen atom, sulfur atom or the
like; Z represents —-C(0)OH, -C(0)0O-(C1-C¢) alkyl or the like; R!
represents a hydrogen atom, (C1-Cg¢)alkyl group or the like; R?
represents a hydrogen atom, (C3—Cg) cycloalkyl group or the like;
E represents a carbonyl group, sulfonyl group, methylene; W
represents a bonding hand, carbonyl group, -N(H)- or the like; and
A represents a mono—-N- or di-N,N-(C;-Cg¢)alkyl amino group, (C,—Cg)
alkanoyl amino group, partly or fully saturated or fully unsaturated
3 to 8-membered ring which may have 1 to 4 oxygen atom, sulfur atom,
or nitrogen atom] (explanation for substituents ispartlyextracted).
However, this compound is featured in that the ring J binds at a
position other than nitrogen atom of the alicyclic amino group
containing Y and V, and excludes compounds having the feature of
compounds in accordance with the present invention that benzoic
acid binds to a nitrogen atom of the alicyclic amino group, and
hence is different in structure from compounds in accordance with
the present invention. Furthermore, as a compound having a similar
structure to compounds in accordance with the present invention

21



A represents a mono-N- or di-N, N- (CI-C6) alkyl amino group, (C2-C6)
alkanoyl amino group, partly or fully saturated or fully unsaturated 3 to
8-membered ring which may have 1 to 4 oxygen atom, sulfur atom, or
nitrogen atom] (explanation for substituents is partly extracted). 15
However, this compound is featured in that the ring J binds at a position
other than nitrogen atom of the alicyclic amino group containing Y and V,
and LiEekEfidese B&J&dspﬁgviﬁﬁ‘ﬂ%& i’eré%f‘ecgf“éb?ﬁbbu%ﬁg?ﬁl document 38
4 ccordance with the present invention that t%%nzoic acid Rings to a A
lscnffr%%%naatg%méﬁﬁg alié)? i]éea?ﬁirrllgegro b’ &N 20 Fened is ditfeletitdn (AH)
[OO5EEucture from compounds in accordance with the present invention.
rthermore, as a compound having a similar structure to compounds in

accorfarflce Witlf#‘)l%& esent invention 21 and reported to have lipid
ate

[Chef%wzearlng gcﬁf{}ﬁy, t document 38 discloses a compound represented

by the general formula (AH) [0055] [Chemical formula 20] Ar-X-Y /-\ (AH)
Q-Z-CO [0056] [wherein Ar represents a naphthyl group, pyridyl

Arw@e; X represents % or -SO2-, Y represents [0057] 10
[Chemicafaiula 21] N\ NARLH [0058]

[0056]

[wherein Ar represents a naphthyl group, pyridyl group or the like;
X represents -CO-, or —-S0O,—, Y represents

[0057]

10 [Chemical formula 21]

O O 07
—N N— —N —N —N
\_/ > A Y

[0058]

, QO represents -O- or a single bond; Z represents a 1 to 3 alkylene
group Or —-CR’R°~ (wherein R® and R® represent an alkyl group); R*
15 represents a hydroxyl group or —NH (CH;),COOH (wherein m represents
a number from 1 to 3)] (explanation for substituents is partly
extracted), and Patent document 39 discloses a compound represented
by the general formula (AI)
[0059]
20 [Chemical formula 22]
AP—CO——Y—<<:;> (Al)
Q—Z—COR*

22



, Q represents -0- or a single bond; Z represents a 1 to 3 alkylene group
or -CR5R6- (wherein R5 and R6 represent an alkyl group) ; R4 15
represents a hydroxyl group or -NH (CH,)mCOOH (wherein m represents a
number from 1 to 3)] (explanation for substituents is partly extracted) ,
and Patent document 39 discloses a compound represented by the
(006 eneral formula (Al) [0059] 20 [Chemical formula 22] Ar-CO-Y F-~ (Al)
-Z-COR4 22 [0060] [wherein Ar represents a naphthyl group, pyridyl
roup or the like; Y represents [0061] 5 [Chemical formula 23] -N~/N- ,
uhe S R50RSP S SR Rinarre 0L b PG bBATS epEbenio B (g he Like;
. realk Isenetgroup or -CR5R6- (wherein R5 and R6 represent an alkyl group)
PR2°70 reépresents a hydroxyl group or -NH (CH2)mCOOH (wherein m
(00 6|iipresents a number from 1 to 3)] (explanation for substituents is partly
extracted). In these compounds, however, substituent Ar-X or Ar-CO-

binds to 4-pasitjon pitrogen atom of ring Y with respect to the phenyl
> [Cherélrlo%%% aﬁaﬁﬁéﬁsﬁbgtl‘}t ted COR4 of these compounds binds to 15 phenyl

group via -Q-Z-, so that they do not include a benzoic aciBHderivative and
__lsr@_d\ifrf\lg@nt in splicture from compouds in -

A ) » Al

[0062]

, Q represents -O- or a single bond, 7Z represents a 1 to 3 alkylene

group Or —-CR’R°~ (wherein R® and R® represent an alkyl group), R*
10 represents a hydroxyl group or —NH (CH;),COOH (wherein m represents

a number from 1 to 3)] (explanation for substituents is partly

extracted). Inthesecompounds, however, substituent Ar-Xor Ar-CO-

binds to 4-position nitrogen atom of ring Y with respect to the

phenyl group, and the substituted COR® of these compounds binds to
15 phenyl group via -Q-Z—-, so that they do not include a benzoic acid

derivative and are different in structure from compounds in

accordance with the present invention. Furthermore, for these

compounds, no report about PPARa agonist activity is found.

As a compound having a cyclic amino benzoic acid structure,

20 Patent document 40 discloses, as a compound having serine protease

inhibitory activity, a compound represented by the general formula

(AJ)

[0063]

[Chemical formula 24]
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accordance with the present invention. Furthermore, for these
compounds, no report about PPARa agonist activity is found. As a
compound having a cyclic amino benzoic acid structure, 20 Patent
document 40 discloses, as a compound having serine protease inhibitory
activity, a compound represented by the general formula (AJ) [0063]
[Chemical formula 24] 23 (R8),n W i T COORS Z~~1(AJ) R1R
@@34] wherein ring B represents a phenyl group or pyridyl group; X"
represents N, CH or the like; W represents a C2-C1o alkyl group or 5 the
like; esents a 5 to 7-memberedmonocyclic or 8 to 11-membered
bicyelic_aty group and the like; L represents - (R18R19) s-Y- (R18aR19a)
- R1 afid R2 #f@@Bhdently represent a hydrogen atom or the like; R1
z/ah e1ther represeﬁ aromatic ring, heteroaromatic ring or the
like; |R8 represents a hydrogen atom or 10 the like; R3 represents a
hydgggen atom, alkyl group or the like; R18, R18a, R19 and R19a
represent a hydrogen atom, lower alkyl group or the like; Y represents
[0065:? or the like; m represents O,_ 1or 2_when ring B is a phenyl, or
represents 0 or 1 when ring B is a pyridyl;

[wherein ring B represents a phenyl group or pyridyl group; X?

represents N, CH or the like; W represents a C,-Cio alkyl group or
the like; Z representsabto/7-memberedmonocyclicor 8 toll-membered
bicyclic aryl group and the like; L represents
- (R®RY?) .~Y— (R'®*R'*®) . —; R' and R? independently represent a hydrogen
atom or the like; R' and R? together represent an aromatic ring,
heteroaromatic ring or the like; R® represents a hydrogen atom or
the like; R’ represents a hydrogen atom, alkyl group or the like;
R'®, R'®?, R'? and R'’® represent a hydrogen atom, lower alkyl group
or the like; Y represents CO or the like; m represents 0, 1 or 2
when ring B is a phenyl, or represents 0 or 1 when ring B is a pyridyl;
and s, t independently represent 0, 1 or 2] (explanation for
substituents is partly extracted). For this compound, however, no
report about PPARa agonist activity is found. Furthermore, it is
different in structure from compounds in accordance with the present
invention in that substituent rings B and L bind adjacently to the
ring formed by the R' and RZ®.

Furthermore, as a compound having a similar structure to the
present invention, Patent document 41 discloses as a compound having
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and s, t independently represent O, 1 or 2] (explanation for 15 substituents
is partly extracted) For this compound, however, no report about PPARa
agonist activity is found. Furthermore, it is different in structure from
compounds in accordance with the present invention in that substituent
rings B and L bind adjacently to the ring formed by the R1 and R2. 20
Furthermore, as a coréwrgound having a similar structure to the present

P38MAR DA SBatdht UBLTmBRE 4T diseiosks As A XERMBBId RRViRG <24 4 PY the

38MAP kinase inhibitory activity, a compound represented by the
geneggnerfa?ffor%u?a (Cél%? [0065] [Chemical formula 25] (RYm 0 A /~f\ Y4-4
(006 Z)" (AK) Ei(R3)i 5 [wherein A ring represents a C5-Clomonocyclic,
icyclic hydrocarbon ring or the like; Rl represents COOR", CI-C8 alkyl
[Che%r.locugl C 6Cr:8 ailéer%/é group or the like; R2 represents a CI-C8 alkyl
group; and Jéac i]ndependently represent a carbon atom, nitrogen
atom or the like; 10 E represents a CI-C8 alkylene group, C2-C8

(R")alkenylene gyoup, -0- or the like; B ring represents a C5-Clomonocyclic,
Bb@;yd carbon ring or the like; R3 represents a CI-C8 alkyl group,

C2 el e

_‘—(Rz)n
J (AK)

EI(FF*).

[wherein A ring represents a Cs—C;p monocyclic, bicyclic hydrocarbon
ring or the like; R' represents COOR', C;-Cg alkyl group, C,—Cg alkenyl
group or the like; R? represents a C;-Cg alkyl group; G and J each
independently represent a carbon atom, nitrogen atom or the like;
E represents a C1—-Cg alkylene group, C,-Cg alkenylene group, -0O- or
the like; Bring represents a Cs—Ci;gmonocyclic, bicyclic hydrocarbon
ring or the like; R’ represents a C1-Cg alkyl group, C, -Cs alkenyl
group or the like; R represents a hydrogen atom, C; to Cg alkyl
group or the like; m represents 0 or integer from 1l to 5; n represents
0 or integer from 1 to 7; and 1 represents 0 or integer from 1 to
12,

[0066]

[Chemical formula 26]

[0067]
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group or the like; R" represents a hydrogen atom, Cl to C8 alkyl group or
the like; m represents O or integer from 1 to 5; n represents 15 O or integer
from 1 to 7; and 1 represents 0 or integer from 1 to 12, [0066] [Chemical
formula 26] 20 [0067] 25 represents a single bond or double bond]
(explanation for substituents is partly extracted) . However, this
compound is a cyclic amide derivative which is different from the alicyclic
TEPT NG Hrouls tid 1§ cRarstiststid of tompdthds in a&Eordante Withthe 5

esent invention, and all the benzoic jCid derivatives th%:[,are describeg is a

subsPTCRERCf HRih heEREAA0T 51U pard Qb i ed” BompGaREE RN

hence .aée c(ijiffer.ent in struc}lu,re from 80@ ound%i accgﬁgancle.with {he .
cyclic amide eglvar_tl\he which 1s di eEen gﬁ,& e al Jt%%%: .1C.amino
present invention. Furthermore, no report about a agonis ivity'is
10.Furthermor§, as a,compound havinglg similar structé[lre to the,

u S 1l aCCorxr

rouﬂnggg .is characferistic o o) ance with the
g Bresentf mvengflon, ﬁa en? documen 4% dtllgcﬁoses as a compound]ﬁavmg
ores S SUBIIS coeri SIS AGIY,  COTROUDS ERUSSHNSALY VE.; ore
descyf%%%ﬂigﬂgggmples of patent specification are para-substituted
compounds and hence are different in structure from compounds in
accordancewiththepresent invention. Furthermore, noreport about
PPARx agonist activity is found.

Furthermore, as a compound having a similar structure to the
present invention, Patent document 42 discloses as a compound having
B3 adrenaline receptor agonist activity, a compound represented by
the general formula (AL)

[0068]
[Chemical formula 27]

R! OH H

N 1
Al R
T*N

R2
(AL)

-~ RS

[0069]

[wherein ring A represents an aromatic ring or hetero ring; X
represents -OCH,-, —-SCH,—-, or bonding hand; T? represents (CHjz)p;
Tzrepresents (CHz)n; T represents a bonding hand, C1-C6 alkyl group
which may be substituted with substituent R'' or the like; Rl, R
and R® each independently represent a hydrogen atom, Cl to 6 alkyl
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[0069] [wherein ring A represents an aromatic ring or hetero ring; X
represents -OCH2-, -SCH2-, or bonding hand; Ti represents (CH2),; 20 T2
represents (CH2) ; T represents a bonding hand, C1-C6 alkyl group

which may be substituted with substituent R" or the like; R', R2 and R3
each independently represent a hydrogen atom, Cl to 6 alkyl 26 group or

the like; R4 reg)resepts a hydrogen atom, CI to 6 alkyl group or the like;

ITOURS fepiEsents & COGRB 68 o po N TEsteRentéd by ths YehdratY - 9=OuP
ormula (AL-a) [0070] 5 [Chemical farmula 28] O N R6 Z! (AL-a) Y
or thﬁ)rg]ﬁ V\/hefr{einrﬂD Ta ﬂ%ﬁd?pecnoo%%try r%%r?se%?lm?]@ or'sSRE sented by
drlogen ton&, CI-C6 alkyl group which may be substituted

the re%)rese ts %h% on
AT R1EORTY BAd RT3, the like: and a broken line represents a

[0078i gle bond or a double bond) or the like; m represents 1 to 3; n
represents 1 to 3; R6 represents a hydrogen atom, alkyl group having 1
to.6 carbon(s) and like; R11 R12R13 each independently represent a
[Cheﬁjlgé% aﬁ%f%‘r)lo%ap, %%jogen atom or the like] (explanation for 15
Sltpstituents Is partly extracted) . However, this compound is featured by
anjamino ethanol structure, and the benzoic acid derivatives substituted
= withg-eygbic amino group described in

z—{ (AL-a)

Y
[0071]
(wherein Y, Z each.independently'represent'NRn O or S; R6represents
a hydrogen atom, C;-Cg alkyl group which may be substituted with
RM, R'? and RB, or the like; and a broken line represents a single
bond or a double bond) or the 1ike; m represents 1 to 3; n represents
1 to 3; R® represents a hydrogen atom, alkyl group having 1 to 6

2, R*® each independently represent

carbon (s) and the like; R'Y, R!
a C1—-C¢ alkyl group, halogen atom or the like] (explanation for
substituents is partly extracted). However, this compound is
featured by an amino ethanol structure, and the benzoic acid
derivatives substituted with a cyclic amino group described in
examples of patent specification are merely the compounds in which
substitution with cyclic amino group occurs at para position of
benzoic acid, and differ in structure from compounds in accordance

with the present invention. Furthermore, no report about PPARx

agonist activity is found.
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examples of patent specification are merely the compounds in which
substitution with cyclic amino group occurs at para position of 20 benzoic
acid, and differ in structure from compounds in accordance with the
present invention. Furthermore, no report about PPARa agonist activity is
found. 27 As a compound having a similar structure to the present
invention, Patent document 43 discloses as a compound having calcium

recobiGr &iBEGHE adtiviy " compaUAHEprUsERtEd By e getibral ©>=1c
. formula (AM) 5 [0Q72] [Chemical f la29] YO XH (CHz)nAZ, .
0= (R0 KAV B (A 06751 TARGH I Fepreents M RGR O B2 o

n represents an .integer, 10 from 1 to 3; X represents a cyano group, nitro
recog T o (ML Fupraderty i SHISAR Sidt: RGeS Biord orire feereral
form and %W'bndependently represent a hydrogen atom, R1, SO2R1', C (0)

ﬁ‘ ér e like; A represents a phenyl group or naphthyl group which
(007 y be substituted with a hydroxyl group, halogen atom or the like; R1,
RI"and RI" independently represent a hydrogen atom, CI-C4 alkyl
roup, oL (t)hrgn Ilillieal ((%qlanation for substituent_s _is partly extracted). _
owever, no report about PPARa agonist activity of this compound is
foynd. In examples of the patent specification, no description is found
Q abput aypenzoic acid deriv& j sul:ﬁtitited with a cyclic
2/n

[Che

z CH)—N O (AM)

[0073]

[wherein m represents an integer from 0 to 2; n represents an integer
from 1 to 3; X represents a cyano group, nitro group or the like;
Y represents a chlorine atom, fluorine atom or the like; Q and Z
independently represent a hydrogen atom, R;, SO;R;’, C(0O)OR:” or the
like; A represents a phenyl group or naphthyl group which may be
substituted with a hydroxyl group, halogen atom or the like; Ry,
R:’ and R;” independently represent a hydrogen atom, C1-C4 alkyl group
or the like] (explanation for substituents is partly extracted).
However, no report about PPARa agonist activity of this compound
is found. 1In examples of the patent specification, no description
is found about a benzoic acid derivative substituted with a cyclic
amino group.

As a compound having a similar structure to the present

invention, Patent document 44 discloses as a compound having integrin
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20 amino group. As a compound having a similar structure to the present
invention, Patent document 44 discloses as a compound havingintegrin
28 inhibitory activity, a compound represented by the general formula
(AN) [0074] [Chemical formula 30] U-V-A-(Alk)j-(CO-NH)n (AIk)9 B (AN)
5 [0075] [wherein g, h and | each independently represent O or 1; Alk
. .represents an alkylene; U represents an amidino group, guanidine group
1nhiBLt AR EIOT-R(RRITWHRYEIR ETRpresehtss divgle oAb Gxygert 26™1 12
(AN) atom or the like, Q represents an oxygen atom, sulfur atom or the like, R
represents a hydrogen atom, alkyl group or the like; R1 represents an
[Ooﬂlryl group, aryl group or the like; k represents 0 or 1), V represents
general formula (AN-a) [0076] 15 [Chemical formula 31] R6 W' ( AN-a)

[Che %%J) eneral forgyya (AN-b) [0078] 20 [Chemical formula 32] 29 Wfi~

U—V—A—(Alk),—(CO-NH),— (Alk);—B  (AN)

[0075]

[whereing, handIeach independently represent Oor 1; Alk represents

an alkylene; U represents an amidino group, guanidine group or

- (G-Alk)x—C(Q) -N(R)R; (wherein G represents a single bond, oxygen
10 atom or the like, Q represents an oxygen atom, sulfur atom or the

like, R represents a hydrogen atom, alkyl group or the like; R1

represents an alkyl group, aryl group or the like; k represents

O or 1), V represents general formula (AN-a)

[0076]

15 [Chemical formula 31]

w
/di
R W (AN-a)

[0077]
, general formula (AN-Db)
[0078]

20 [Chemical formula 32]
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W3W W5 4 [0079] (wherein WI represents an oxygen atom, sulfur atom
or the like; W3, W4, W5 and W6 represent N or C-R4; W7 represents a
nitrogen atom or 5 the like; R4 represents a hydrogen atom, halogen
atom or the like; R6 represents a hydrogen atom, halogen atom or the
like) ; A represents general formula (AN-c) [0080] [Chemical formula 33]
R8 R9JX1Y1 (AN-c) 1/ CHR11 In ZRR10/m 10 [0081] general formula
(ANyd) [0082] [Chemical formula 34] 'Y Rloyl~ XX 11 RIAKIA%
TRI%1Y-u 1PA,q2b )11 R1 X2 15
W, W

34a/” 5
W4

[0079]

(wherein W; represents an oxygen atom, sulfur atom or the like; Ws,

Wy, Ws and Weg represent N or C-Ry; W; represents a nitrogen atom or

5 the like; Ry represents a hydrogen atom, halogen atom or the like;
R¢ represents a hydrogen atom, halogen atomor the 1like); A represents
general formula (AN-c)

[0080]
[Chemical formula 33]
R8|
Rq X, (AN-c)
Y,
(Fho X{(Rm)
R
11 n|2 R11 m
10
[0081]

, general formula (AN-d)

[0082]

[Chemical formula 34]

l:*10

~ /Y1
X \’\Rn (AN-d)
(Rwﬂ})(/zz
R} 2
15 r

[0083]

(wherein X; represents a nitrogen atom or C-H; X, represents C-H;

Y, represents -C(0)—-, -C(S)- or the like; 7, represents an oxygen
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[0083] (wherein XI| represents a nitrogen atom or C-H; X2 represents C-H;
Y| represents -C(0)-, -C(S)- or the like; Z2 represents an oxygen 30 atom,
sulfur atom or the like; n, m each independently represent 0, 1 or 2, and n
+m=1,2, 3or4;rrepresents 1 or 2; R8, R9, R10 and R11 each
independently represent a hydrogen atom, alkyl group or the like), B

represents general formula (AN-e) 5 [0084] [Chemical formula 35] 15 R16
atome CANDY RigH18 fodss] srein'R15 r é?ééeh?&l%%?oed&# tohyPresent

alkyl group or the like; 10 R17 represents a hydrogen atom, alkyl group
0, la?y gngué) B the k& R16 ang’R§8 %5cﬁ}1ndcepre?1%gé%ﬁ§?§ﬁre%e§5 ag’ Res Roy

hydrogen atom, or alkyl group; E represents a carpoxyl group, ami
R0 2 G S CS Ao R DET e € photy bty <1 aFoue
or t5|0Wf¥%r,)thiSBC%rg 9“2% i a r(;%cezlrilce%@idefderri\{laltige _tQE-:‘ like which is
ifferent 15 froma ahecycﬂc amino group whichis ¢haractéristic of
(008 mpounds in accordance with the present invention, and substituent U is
amidino group, guanidine group or the like functional group. Therefore,

the abov, com|90ur§c\13 cks a carboxyl group and a lower alkoxycarbonyl
[ChemIca oﬁmu a . .
group which are structural features of the present invention, and 20 hence

R. dffers in stricture from compounds in accordance with the present

ﬁ@%ﬁon. Furtfzci{m%rfz, no report about PPARa agonist
R

17 18
[0085]
(wherein Ris represents a hydrogen atom, alkyl group or the like;
Ri7 represents a hydrogen atom, alkyl group, aryl group or the like;
Ris and Rig each independently represent a hydrogen atom, or alkyl
group; E represents a carboxyl group, amide group or the like)]
(explanation for substituents is partly extracted). However, this
compound is a cyclic amide derivative and the 1ike which is different
from an alicyclic amino group which is characteristic of compounds
inaccordancewiththepresent invention, andsubstituent Uisamidino
group, guanidine group or the like functional group. Therefore,
the above compound lacks a carboxyl group and a lower alkoxycarbonyl
group which are structural features of the present invention, and
hence differs in stricture from compounds in accordance with the
present invention. Furthermore, no report about PPARa agonist
activity is found.

Furthermore, as a compound having a similar structure to

compounds in accordance with the present invention, Patent document
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activity is found. Furthermore, as a compound having a similar structure to
compounds in accordance with the present invention, Patent document
31 45 discloses as a compound having integrin av(33 antagonist activity,
a compound represented by the general formula (AO) [0086] [Chemical
formula 36] MER2RN"N Q (AO) (mJR3R60LG 5[0087] [wherein

A J% epresents general formula (AO-a), [0088 hemlcal formula 3g

> UREIRETY AR P G BOR Y ﬁd&g[dégsﬁ* SRR eprederits £ 1Vity
hydrogen atom, C1 8 alk p or the I|ke 13 represents a hydrogen

2 oL SRRSO R brihe 105 RT6 Ebe e oAt faiGgin atom

1008 _8 alkyl group or the like; X represents 15 a halogen atom, cyano
group or the like; p represents an integer

[Chemical formula 36]

ME Rz
t7KCj_Q (AO)
R3 R%o

[wherein Q represents general formula (AO-a)

[0087]

[0088]

[Chemical formula 37]

R” /Ri13R1e

_N

P - (X), (AO-a)
0

[0089]

(wherein R’ represents a hydrogen atom, Ci_galkyl group or the like;
R’ represents a hydrogen atom, Ci_-g alkyl group or the like; R*?
represents a hydrogen atom, Ci_galkyl group or the like; X represents
a halogen atom, cyano group or the like; p represents an integer
from O to 4; t represents an integer from 0 to 5), E, G, L and M
each independently represent a hydrogen atom, Ci_g alkyl group or
the like, J represents a hydrogen atom, C;_g alkyl group or the like,
erepresents a halogen atom, phenyl group which may be substituted

with (CHz)m4C02RMSOI the like; R represents a hydrogen atom, Ci_g
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from O to 4; t represents an integer from 0 to 5), E, G, L and M each
independently represent a hydrogen atom, C1_8 alkyl group or the like, J
represents a hydrogen atom, C1_8 alkyl group or the like, R1 represents
a halogen atom, phenyl group which may be substituted 20 with (CH2)
0_4CO2R16 or the like; R2 represents a hydrogen atom, C1_8 32 alkyl
1k grgqlf or the like; R3 and R6 each indgpendent]y represent a hydrogen

alkVhisthOEE_8lkylgrodp of the iRECRT6 féprlsents 5G&n Yatbiiy, Tesent @
C1-8 alkyl group or the like; m, n and p each indepgndently represent a

ST SR e AR by ke St Py SR

sugtﬁtl_tgegﬁls ﬁ(aéﬂr)é extracte owever, this co pougg C|%1‘eat red in

; 1
atonkha anan“n&é 1 an endently

ami oogrroﬁpéoin&s %6 a Cy(?lic dmiko group;lanndegny

cyclic amino.%rou thatfbiggséo x:s bgnzoic acid deriv%tive descritbed in

represen € from 2

t, an flt e ?r r . A) reﬁresen Soan 1n eﬁ:j&r
examples of the patent” specification’is 4-aminopiperidino group, a
fo 5]26(*nce a(}illgl‘%r.egrt1 ]fO in strggttulr% from compogg% in accggdcacncg with the

ex r su uents 1 T e . .. HOowever
res inventon. furtﬁermore, no reportsﬁ)ou S\ a agoni )aCtIVI VIS !

cn119U0: A%, Sompaund haying a simlar.siructure (o he pregentinyention, ;o

Pate ocument féaallégf%ses as a com poundlﬁavmg ¥actor %(%_OI nﬁ%?t%]?y
co < EJH0 SHTRLOL RESEnd iy U A g O 130001 <
o neSUESEI AN ST CACE IR TR 20t o
specQ%@@QQ{%KWE5C459%185E¥§Q%ﬁ£ﬁ%%“8%%ﬁ§, and hence is different
in structure fromcompounds inaccordancewiththe present invention.
Furthermore, no report about PPARx agonist activity is found. As
a compound having a similar structure to the present invention,
Patent document 46discloses as acompoundhaving factorXa inhibitory
activity, a compound represented by the general formula (AP)
[0090]

[Chemical formula 38]

A—Y—D—E-G—J—Z—L (AP)

[0091]

[wherein A represents a phenyl group, C;-Cs alkyl group, or C;—Cg
cycloalkyl group which may be substituted with 0 to 2 R1 or the
like; Y represents a bonding hand, -C(=0)—- or the like; D represents
a bonding hand, phenyl group substituted with 0 to 2 R*® or the like;
E represents—N(RS)—C(=O)—, —C(=O)—N(R5)— or the like; G represents
a bonding hand, -CR'R®~ or the like; J represents general formula
(AP-a)
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a bonding hand, phenyl group substituted with 0 to 2 R1a or the like; E
represents-N (R5) -C (=0) -, -C (=0) -N (R5) - or the like; G represents a
bonding hand, -CR7R8- or the like; J represents general formula 25
(AP-a) 33 [0092] [Chemical formula 39] R1ta R"-- 0 z)0-2 (AP-a) Rub
N [0093] 5 (wherein R11, Rita and R11b independently represent a
[Ooghﬁdrogen atom, hydroxyl group or the like) or the like, Z represents a
5 enyl substituted with 0 to 2 R1b, naphthyl group substituted with O to 2
R1b or the like; L r sents a hydrogen atom, cyano group, C (=0)
[Cheﬂhclaszl%]@nF:]l\?Re-f%?NRlles or the like; R1 represents a halogen
atom, 10 C1_4 alkyl group or the like; Rla represents a halogen atom,
CR'# alkyl Tbup or the like; RIb represents a halogen atom, -OCH2_Coo
2 e; R2b repx sents a hydrogen atom, C1_4 alkyl group or the
Iik|e; ndR4s indebe (S tly represent a hydrogen atom, C1_4 alkyl
gmup or th@xuke] (explanation for substituents is partly extracted) . 15 This
compound dose not include benzoic acid derivatives which are
10098 bstituted with a cyclic amino group, and differs in structure from
compounds in accordance with the present invention. Furthermore, no

t abx RAR ist activity is found. [Patentd t
(e 0033407 par et 20 [Pt Hbeiient 2] WO00I72108 pAEHEE” <™

hydroxyl group or the like) or the like, 7 represents a phenyl

substituted with 0 to 2 R'®, naphthyl group substituted with 0 to
2 R'™ or the like; L represents a hydrogen atom, cyano group,
C(=O)NRHR}% C(=NRH)NRHR}3orthelike;Rlrepresentseahalogenatom,
Ci-4 alkyl group or the like; Rlarepresents a halogen atom, Ci-4 alkyl
group or the like; R™ represents a halogen atom, ~OCH2-COOR?® or
the like; Rﬂ)represents a hydrogen atom, C;-4 alkyl group or the
like; R* and R*® independently represent a hydrogen atom, Ci_s alkyl
groupor the like] (explanation for substituents ispartlyextracted).
This compound dose not include benzoic acid derivatives which are
substituted with a cyclic amino group, and differs in structure
from compounds in accordance with the present invention.
Furthermore, no report about PPARa agonist activity is found.
[Patent document 1] WO00/23407 pamphlet

[Patent document 2] WO00/75103 pamphlet

[Patent document 3] WO01/40207 pamphlet

[Patent document 4] WO02/38553 pamphlet

[Patent document 5] WO02/28821 pamphlet
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[Patent document 3] W001/40207 pamphlet [Patent document 4]
W002/38553 pamphlet [Patent document 5] W002/28821 pamphlet 34
[Patent document 6] W002/064549 pamphlet [Patent document 7]
W003/051821 pamphlet [Patent document 8] W003/059875 pamphlet
[Patent document 9] W02004/010936 pamphlet 5 [Patent document 10]
W02004/010992 gam#hlet [%eltent document 11] WOO03/055867

doc

[Pat 5B pfst UBatént doclinvent

1 WG0B88846 pamphlet [Patent

(22031020268 bamhial 10 (bAIei SoEGHIEN 18] Japanese Patert
eaciE QEEnEbicaon o, ol 82 8T8 Eaont dooumont 1) Sapanese
2o R e s L] Tapahele PAlart LuOpet Baphiaion No. S
PR o B4 20 [Ralnt dochratat 301 WD031030886 pamphiet
(Pa t%@%toez% %‘i’%‘ge”r'ﬁntl Sﬂ.ﬁ?}&zj%gg% ggmgonatt}!%tﬁ Peactent document 22]

1 pam atent

[pat 5Id-QRen Publication NG, » /595540 pamphilet

ocum

[Patent document 13] WO00/64876 pamphlet
[Patent document 14] WO03/020269 pamphlet
[Patent document 15] Japanese Patent Laid-Open
52-83676

[Patent document 16] Japanese Patent Laid-Open
51-149234

[Patent document 17] Japanese Patent Laid-Open
51-149235

[Patent document 18] Japanese Patent Laid-Open
51-146478

[Patent document 19] Japanese Patent Laid-Open
51-146479

[Patent document 20] WO03/030889 pamphlet
[Patent document 21] W002/37937 pamphlet

[Patent document 22] W002/051831 pamphlet

apanese Patent

Publication No.

Publication No.

Publication No.

Publication No.

Publication No.

Sho

Sho

Sho

Sho

Sho

[Patent document 23] Japanese Patent Laid-Open Publication No.

2000-136190
[Patent document 24] WO03/075929 pamphlet
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2000-136190 25 [Patent document 24] W003/075929 pamphlet 35
[Patent document 25] W003/076395 pamphlet [Patent document 26]
W003/076400 pamphlet [Patent document 27] W003/076401 pamphlet
[Patent document 28] W003/076421 pamphlet 5 [Patent document 29]
WO003/076422 pamphlet [Patent document 30] W003/076430 pamphlet

22 014738 Banfohlet (BatbHt docLimEE ] WE0L/27080 pamphiet 10
(25 G arsSE PAht - Open PUTMrPRBL LT 7267926 [Patent

[® at%\?%é%%%f%&ﬁ%arﬁ%@%@%%ﬁ g‘%%ﬁeﬁu%%%?@?%ﬂ%%

[Pat E%%!gé E%ge]gt gagriuwgﬁ%é%]%quozg%?g ‘@ln% hlet [Patent document

phle aten% doc 003/043988 pamphlet
ol GRS paptis et corumen 3
el TR RIS sl gt soment b6
[Pat%%%zé%%é%%%% 31] WO03/076438 pamphlet
[Patent document 32] WO01/54726 pamphlet
[Patent document 33] WO01/27090 pamphlet
[Patent document 34] WO01/27082 pamphlet
[Patent document 35] Japanese Patent Laid-Open Publication No. Hei
7-267926
[Patent document 36] WO00/64888 pamphlet
[Patent document 37] W0O2004/048334 pamphlet
[Patent document 38] WO93/12086 pamphlet
[Patent document 39] EP0607536 pamphlet
[Patent document 40] WO02/42273 pamphlet
[Patent document 41] WO03/043988 pamphlet
[Patent document 42] WO02/06232 pamphlet
[Patent document 43] WO00/09132 pamphlet
[Patent document 44] WO01/44230 pamphlet
[Patent document 45] WO98/57638 pamphlet
[Patent document 46] WO00/71515 pamphlet
[Non-patent document 1] Proc. Natl. Acad. Sci., 1992, 89, 4653

[Non-patent document 2] Endocrinology, 1995, 137, 354

36



10

15

20

25

25 [Non-patent document 2] Endocrinology, 1995, 137, 354 36
[Non-patent document 3] J. Lipid. Res., 1996, 37, 907 [Non-patent
document 4] Nat. Med.,1998, 4, 1046 [Non-patent document 5] J. Biol.
Chem., 1998, 273, 29577 [Non-patent document 6] Proc. Natl. Acad. Sci.,
1997, 94, 312 5 [Non-patent document 7] Cell, 2003, 113, 159 Disclosure
of the invention Means 1o be solved by the invention %0094;] It is an object
(NonGpeBFesaREHIER ot ProvidbdtpouFs 10 Hich afe difbtent i

chemical structure from known compqun escribe ve, and has
[Non Bant PP AR RESHist éﬁtiv%?%hi%ggxh%%i% ’po4téng§1$eg:t in biological

bodies. Means for solvipg the prablem [0095] 15 The inventors
[Nonppe%%en an%ﬂﬁgﬁ“ %la{:deg iligéntgejffjorts %SP I‘iengh't’of %%p%’cif?cgrtgle gff9 kgl]fr%an

(nonEPARAIO lpld metabolisn for_creaing a stuctyrally novel oo, g4 31,
pharmaceutical having excellent “efficacy, sustenfion and’safety as an

rvona0iyRerlipidemic diug, and found fagtnovel gyclicanino benzoic acid
derivatives of the present 20 invéntion, hamely, cyclic amino benzoic
cids and C?/lei gm.ino becnzoic acid esters and addition salts thereof
en

Di o o - -
*5rave exce Uman PPARA transcription activating activity, andexhibit

ex%eollek%li%igll\%vcgglg %cﬁié/it m]a bialggical body. [0096] 25 That is, the

M
eanreresent Invention relates to (1) to FZIE)S below.

[0094]

It is an object of the present invention to provide compounds
which are different in chemical structure from known compounds
described above, and has potent PPARa agonist activity while
exhibiting potent effect in biological bodies.

Means for solving the problem
[0095]

The inventors of the present invention made diligent efforts
in light of a specific role of human PPARx to lipid metabolism for
creating a structurally novel pharmaceutical having excellent
efficacy, sustention and safety as an antihyperlipidemic drug, and
found that novel cyclic amino benzoic acidderivatives of the present
invention, namely, cyclic amino benzoic acids and cyclic amino
benzoic acid esters and addition salts thereof have excellent human
PPARatranscriptionactivatingactivity, andexhibitexcellent 1ipid
lowering activity in a biological body.

[0096]
That is, the present invention relates to (1) to (20) below.
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37 [0097] (1) The cyclic amino benzoic acid derivatives represented by
the general formula (1) [0098] 5 [Chemical formula 40] X Ar Y~N COOR
(1) Z~[0099] [wherein a ring Ar represents an aryl group which may
have substituent , 5-membered or 6-membered aromatic heterocyclic 10
group which may have substituent or condensed ring group thereof, Y
009represents aC1-C4 alkylene, C2-C4alkenylene, C2-C4alkynylene or the
[ (Z]éneral formula (2) [0100] [Chemical formula 41] 15 -T-A-U- (2) [0101]
herein ‘ll',repres,ents a single bond, I-§4a,lk lene, C2-C4 alkenylene or
Jr on

(1) EFEca¥ikyryl&Ne, 9 rEresents & Singls Bond CrET ARIERE 8FEaEa Py the

a alklgn Ienr%, fo ﬁi presents a carbonyl group, oxygen atom, sulfur atom,
geneN '-%ﬁrrelﬁ)réase a hydrogen atom, lower alkyl group which may be 38

[OO9§Ebstituted with a halogen atom, aralkyl group which may have
Substituent, aryl group which may have substituent or 5-membered

[Chemical formula 40]

Y
° YN Y coor )

[0099]
[wherein a ring Ar represents an aryl group which may have

substituent , 5-membered or 6-membered aromatic heterocyclic

group which may have substituent or condensed ring group thereof,
Y representsaC;—-Csalkylene, C,—Cyalkenylene, C,—Czalkynylene

or the general formula (2)

[0100]

[Chemical formula 41]
~-T—A—U— (2

[0101]
(wherein T represents a single bond, C;-C4 alkylene, C,-Cq alkenylene
or C,-C4 alkynylene,
U represents a single bond, C1-C4 alkylene or C,—-C4 alkenylene,
Arepresentseacarbonylgroup,oxygenatom,sulfuratom,—NRk-
(R represents a hydrogen atom, lower alkyl group which may be
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or 6-membered aromatic heterocyclic group which may have substituent
or condensed ring group thereof), the general formula (3) 5 [0102]
[Chemical formula 42] 0 (3) [0103] (wherein L' represents a single bond,
oxygen atom or -NR'-, and Rl 10 is as defined above) or the general
formula (4) [0104] [Chemical formula 43] O (4) (wherein L2 represents a
single bond or oxygen atom, and Rl is as 15 defined aboveeé,éz
SUbSFép%@%&ﬁs“éht&@eﬂaaﬁté?n%?%uﬁ&r%bm dF CH .- BT F8Prdbentdiortegr have
2), X represents a hydrogen atom, halogen atom, lower alkyl group_ which
subs Rl E oo titen AHAY HAIogeh Btohm Toirer AkBky ol 26 witheroered

or 6—rr“né%x?grse“c?%tj'}%teadt"i”%%%gé"%?e” gtom, Rydroxyl group, nitro geahbst ituent
¢yano grotp, optionally SubstfUted amino grotp, aryt grodp 39 which may

have substituent, 5-membered or 6-mempered aromatic heterocycli
or R Ay nre S GER A CORTor 2T ot fiedt
ralkyl group which may have substituent, aryloxy group which may have

[Olog&bstituent or aralkyloxy group which may have 5 substituent,

[Chemical formula 42]

0O
\U)J\ITJ/ (3)
R1
[0103]
(wherein L* represents a single bond, oxygen atom or -NR'-, and R!
is as defined above) or the general formula (4)
[0104]

[Chemical formula 43]

O
\I?I/U\Lz/ (4)
R1

(wherein L? represents a single bond or oxygen atom, and R' is as
defined above)),

Z represents an oxygen atom, sulfur atom or - (CH;),— (n
represents 0,1 or 2),

X represents a hydrogen atom, halogen atom, lower alkyl group
which may be substituted with a halogen atom, lower alkoxy group
which may be substituted with a halogen atom, hydroxyl group, nitro
group, cyano group, optionally substituted amino group, aryl group
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R represents a hydrogen atom or lower alkyl group, and -COOR is

substituted at ortho position or metha position of binding position of ring

W], or the pharmaceutically acceptable salt thereof, [0105] 10 (2) The

cyclic amino benzoic acid derivative as described in the above (1) and the

pharmaceutically acceptable salt thereof, wherein in the general formula

% Y is re resented by the general formula (2a) [0106] 15 [Chemical
whichiya Bﬁ] S AR R Pro7PWHEen T tepresemtE ARy bargmat L

Cl-C4 %Ikylene or C2-C4 alkenylene, Ul represents a sm le bond or CI-C4
het e G ikns: Gnd AMEpHERaRts B V26 855adH Atom Sifr o, e gaREE = "0

oo SIS QLU Chemea by 1000 AIMORL (e,

grouBNSLR e %%@%”%'J%@%‘i'@é“%? [9210] [Shemical formula A0% O may nave
5 substituent,

R represents a hydrogen atom or lower alkyl group, and —COOR
issubstitutedat orthopositionormethapositionofbindingposition
of ring W], or the pharmaceutically acceptable salt thereof,
[0105]

10 (2) The cyclic amino benzoic acid derivative as described in the
above (1) and the pharmaceutically acceptable salt thereof, wherein
in the general formula (1), Y is represented by the general formula
(2a)

[0106]

15 [Chemical formula 44]
—T'—A'—U'— (2a)

[0107]

(whereinTlrepresentsasinglebond,Cl—C4alkyleneorcz—c4alkenylene,

Ulrepresents a single bond or C;-C4 alkylene, and Alrepresents an
20 oxygen atom, sulfur atom, the general formula (3)

[0108]

[Chemical formula 45]
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(4) R'[0111] (wherein L2 represents a single bond or oxygen atom, and
Rlis as 10 defined above)), [0112] (3) The cyclic amino benzoic acid
derivative as described in the above (1) or the pharmaceutically
acceptable salt thereof, wherein in the general formula (1) , Y is
represented by the general formula 15 (2b) [0113] [Chemical formula 47]
-T'- A2- U' - (2b) [0114] 41 (wherein T' represents a single bond, CI-C4
alkylene & C2-C4 alkenylene, Ul represents a single bond or CI-C4

lkylene rep/r,esenL?fn oxygen atom, sulfur atom, the general formula
Eé)IS1 115]1IChemic rmula 48] O (3a) Rta [0116] (wherein Rla
represents a Aydrogen, alkyl group which may be 10 substituted with
halogen atom or aralkyl group which may have

[0109]

(wherein L* represents a single bond, oxygen atom or -NR'-, and R!
is as defined above) or the general formula (4)

[0110]

[Chemical formula 46]

0O
\N/[\Lz/ (4)

R
[0111]
(wherein L° represents a single bond or oxygen atom, and R' is as
defined above)),
[0112]
(3) The cyclic amino benzoic acid derivative as described in the
above (1) or the pharmaceutically acceptable salt thereof, wherein
in the general formula (1), Y is represented by the general formula
(2b)
[0113]

[Chemical formula 47]
—Tt—A2—U'— (2b)

[0114]
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substituent), or represented by the general formula (4a) [0117] [Chemical
formula 49] uO (4a) Hid 15 [0118] (wherein Rla is as defined above)
[0119] (4) The cyclic amino benzoic acid derivative as described in the
above (1) or the pharmaceutically acceptable salt thereof, wherein 20 in
the general formula (1) , Y is represented by the general formula (2c) 42
&OIZO IChemical formula,50] -TI-A3- U2 - (Czé:) [012]%{2 (wherein T'
(Whe rSprBsent§ BSTGIB boRd CISCE SRYRNE or 2L aikEnilene, tr? Lkenytene,

) ts a single bond thylene, A3 ts th |
U rqhia 3% T0I23] B ICRRMIcA fofthi 511 O) AP 9AaL N XM

Azrepresents an oxygen atom, sulfur atom, the general formula
(3a)
5 [0115]

[Chemical formula 48]

O
/KN/ (3a)
Ra
[0116]
(wherein R'® represents a hydrogen, alkyl group which may be
10 substituted with halogen atom or aralkyl group which may have

substituent), or represented by the general formula (4a)
[0117]

[Chemical formula 49]

O
\N)J\ (43)
Rta

15 [0118]

(wherein R'® is as defined above)),

[0119]

(4) The cyclic amino benzoic acid derivative as described in the

above (1) or the pharmaceutically acceptable salt thereof, wherein
20 in the general formula (1), Y is represented by the general formula

(2¢)

42



10

15

20

R1a [0123] (wherein Rla represents a hydrogen atom, alkyl group which
may be substituted with halogen atom or aralkyl group which may have
15 substituent) or the general formula (4a) [0124] [Chemical formula 52]
OJ N /dal ~._ R1la[0125] 20 (wherein Rla is as defined above)), 43
[0126] (5) The cyclic amino benzoic acid derivative as described in any
ne of the above (1) to (4) or thepharmaceutically acceptable salt thereof,
herein in the general formula (1) , Z represents an oxygen 5 atom, sulfur
ch atom ](t))r %netmg1 ne, [é) 27] (6) The cyclic amino benzoic acid derivative as
[ChefdSGibed ™ yaoﬁ f the above (1) to (5) or the pharmaceutically
acceptable salt thereof, wherein in the general formula (1) , Z represents
iethylgne, @9 [O_lZSj%%i The cyclic amino benzoic acid derivative as
described inTany on he above (1) to (6) or thepharmaceutically
acceptable salt thereof, wherein in the general formula (1) , X represents

(012 ?]hydrogen

(wherein T! represents a single bond, C;-C; alkylene or C,—Cy4

[012

alkenylene,

U2

represents a single bond or methylene,
A’ represents the general formula (3a)

[0122]

[Chemical formula 51]

0
Rta
[0123]
(wherein R'® represents a hydrogen atom, alkyl group which may be
substituted with halogen atom or aralkyl group which may have
substituent) or the general formula (4a)
[0124]

[Chemical formula 52]

0O

Ria

[0125]

(wherein R'® is as defined above)),
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atom, halogen atom, lower alkyl group which may be substituted with 15 a
halogen atom, lower alkoxy group which may be substituted with a
halogen atom,hydroxylgroup or optionally substituted amino group, [0129]
(8) The cyclic amino benzoic acid derivative as described in any one of
the above (1) to (7) or thepharmaceutically acceptable salt 20 thereof,
012wherein in the general formula (1), ring Ar represents 5-membered or
[ é-]membered aromatic heterocyclic group which may have substituent,

5 %%130; g}tThe %Y‘C”C mino benzoic.acid derivative as described i a?iy ,

(5) one/ofthe d o%%ctl 9'(8) or tﬁ&%ﬁiar d:cle\ﬁ?iEéﬂffaécseﬁsﬁl%rslate g thoany
thereof, wherein in the general formula (1), ring Ar represents the general

o it (5 {0T31] ICHemienl formiula o] 3R RECA (5) & Sf0Tag) 0 1 921t
wherein R2 represents a lower alkyl group which may be substituted with

e S, S AR b ach Hlay fou e Sy e orvgen

subst'g ted WiICh a halogen %to? ogtionally substituted amino 10 group,

sulfur Ol Or dnet ene, . .
5-rembered or 6-meém eredycycllc amino group, aryl group which

[0127]

atom

(6) The cyclic amino benzoic acid derivative as described in any
one of the above (1) to (5) or the pharmaceutically acceptable salt
thereof, wherein in the general formula (1), Z represents methylene,
[0128]

(7) The cyclic amino benzoic acid derivative as described in any
one of the above (1) to (6) or thepharmaceutically acceptable salt
thereof, wherein in the general formula (1), X represents a hydrogen
atom, halogen atom, lower alkyl group which may be substituted with
a halogen atom, lower alkoxy group which may be substituted with
ahalogenatom, hydroxyl group or optionally substitutedamino group,
[0129]

(8) The cyclic amino benzoic acid derivative as described in any
one of the above (1) to (7) or thepharmaceutically acceptable salt
thereof, wherein in the general formula (1), ring Ar represents
5-membered or 6-—membered aromatic heterocyclic group which may have
substituent,

[0130]

(9) The cyclic amino benzoic acid derivative as described in any
one of the above (1) to (8) or thepharmaceutically acceptable salt
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may have substituent or 5-membered or 6-membered aromatic
heterocyclic group which may have substituent, R3 represents a hydrogen
atom, lower alkyl group which may be substituted with a halogen atom or
cycloalkyl group, and 15 G represents an oxygen atom or sulfur atom),
[0133] (10) The cyclic amino benzoic acid derivative as described in the
abave (1) or thepharmaceutically acceptable salt thereof, wherein the
ther%&%poﬁ S?Splﬂéséﬁte‘aho%/f% R erbtal fortnT(Ly i9 20 T 119 AT represents
th 4 Ior g 4 -methylthiazol-5-yljmethoxymet
© H plpé‘rldl Q_L §/”I‘]EJ ol acid, 45
[Ol3§][3 [[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethoxymet
yl]piperidin-1-yl] benzoic acid,
[3-[[2-(4-chloro [)-4-methylthiazol-5-yllmethoxy]pi peridin-1-yl]
Chegéﬁf[ofc(gu [3,§ Ei (4-chlorophenyl)-4-methylthiazol-5-yl]carbonylam
momethyl]plperldln -1-yl] benzoic acid,
3-[3-[[2-(4- ﬂﬁorophenyl) -4-methylthiazol-5-ylJcarbonylam
inomN piperidin-1-yl] benzoic acid,
-chlorgfyenyl)-4-methylthiazol-5-yljcarbonylam 10
din-1-yl] Benzoic acid,
(4-chlorophenyl)-4-methylthiazol-5-yllmethyl]
carbamoyl]piperidin-1-yl] benzoic acid,
(S)-2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethox
[013¥% ethyl]piperidine-1-yl] benzoic acid, 15
(R)-2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-ylJmethox

(wherein R? represents a lower alkyl group which may be substituted

with a halogen atom, cyclic alkyl group, lower alkoxy group which
may be substitutedwith a halogen atom, optionally substituted amino
group, 5—memberedor 6—-memberedcyclicaminogroup, arylgroupwhich
may have substituent or 5-membered or 6-membered aromatic
heterocyclic group which may have substituent,

R’ represents a hydrogen atom, lower alkyl group which may
be substituted with a halogen atom or cycloalkyl group, and

G represents an oxygen atom or sulfur atom),
[0133]
(10) The cyclic amino benzoic acid derivative as described in the
above (1) or thepharmaceutically acceptable salt thereof, wherein
the compound represented by the general formula (1) is

2=-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methoxymet

hyllpiperidin-1-yl] benzoic acid,
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ymethyl]piperidin-I-yl] benzoic acid,
(S)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethox
ymethyl]piperidin-I-yl] benzoic acid,
(R)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-ylJmethox 20
ymethyl]piperidin-1-yl] benzoic acid,

ben oAbkt () 382 L EFIBIOHERy b WA SE Symaon /et

iperidin-1- yI] b c acid, 46
hyl] f 13124 4- c_ﬁfogo Q‘ﬁ%nylfﬁ m%thﬂhlazol 5-yl]carbon
J erdn 1- iCc gcid,
(R 2-?%—[[ Igl?oro% en?//- - ﬁ%ylt |azo1f]% ]ca ZOl >-yllmethoxylpi
ori ami g b]%f)erldln 1- enzoic acid, 5
P é’) ? *(4-c ropﬁeny } “methylthiazol-5-yl]carbon
erdn 1- ben cid
(R 3-?3-[[ lg orolrb ené//- - Zﬁiylt |azo]f]% ]ca ZOl >-yllearbonylam
meth eridin-1- enzoic. acid,
1nom%§) ][glf[ﬁ (%I]% orop%ex)%/j A?) metzhyjftﬁlazofg -yllcarbon 10
ylami 1 ]benz caugh 1 1 1
(Ra){%r% -[[2- 4ch or%fb eny84m>é )yltéfglazo]f}% ]ca rbon >Tyllcarbonylam
|ldrgj I] bepzqic
lnom%s ][gll%) éﬁﬁorop eny 4nrznoe It?ﬁlazd -5-yllmet
hylicarha Xl iperidin:1-yll benzoi 343%05 th 1-5-y1 bonyl
(R)-23- [m[z ?4 chloroophegn g -mFethyltr1|azh]8%Sl it 0Ty carbonylam
ino) pylisarbamovipiperdinglyll benzoi¢ acid, [0134]
2=[3-[N-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methyl]
carbamoyl]piperidin-1-y1l] benzoic acid,
(S)—2-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-y1l]methox
ymethyl]piperidine-1-yl] benzoic acid,
(R)=2—-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-y1]methox
ymethyl]piperidin-1-y1l] benzoic acid,
(S)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]methox
ymethyl]piperidin-1-y1l] benzoic acid,
(R)-3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-y1l]methox
ymethyl]piperidin-1-y1l] benzoic acid,
(S)-3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-y1]methox
ylpiperidin-1-y1l] benzoic acid,

(R)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]methox

ylpiperidin-1-y1l] benzoic acid,
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(11) A pharmaceutical comprising at least one of the cyclic amino benzoic
acid derivative or the pharmaceutically acceptable salt 20 thereof as
described in any one of the above (1) to (10) as an active ingredient, (12)
A PPARa agonist comprising at least one of the cyclic amino benzoic acid
derivative or the pharmaceutically acceptable salt thereof as described in
any one of the abgve él) to (10) as an active 25 ingredient, 47 (13) A
PPAR a’y Bﬁaﬂégonﬁ t COMBrisSiRG At least OnB of the Eyctic?rhinp Y11 carbon
1 benzoic gc@ derivative or the Ii1 rmaceutically acceptable salt thereof as
Y amaggg}lebtedyin]ﬁﬁ/pc?nrelgflt]ﬂe ab%vi ( )epozajo(f a3 ah active ingredient, 5
(14) A PPAR a, 5 dual agonist comprising at least one af the cyclic amino
be %i&%?:i@&e[r?v%ti\?éb%%ﬁéj%grrﬂr%g eiﬁ:én?%*ééevp SBio™ &5 theraf 460"

described in any one. of the above (1) to (10) as_an active ingredient, (15)
ylami\nﬁﬁlﬁ&&f&% |[e)ffelaglglor}1is]t %%Tpr%sélﬁlgz %tl east 5r%é of the 10 cyclic

amjnq benzajc acid derivati eorttfglte harmaceutically . acceptable sal

theyé f§s esc?i %qu% a%l/YoonreOg ﬁgya )ov% (Tf%%&)%alsaagﬁagc Y h carbon
ingredient ?).A PPAR madulator comprising at least one of the cyclic

ylamér%?ﬁnoe %ﬁa%% cacd %jeﬁ{}aav gL th%eprh%?r%%caelﬁﬁc%dlly acceptable salt 15

thereof as described in any.one of the apove (1 gil as an active
inggggie%i(ﬂ%;{ ipi&ﬂo%ﬁ%éO%&é%%aﬁnpgism%%t e%&lo%zeogf t%/e%yl/éllccarbon

v1an@MiNQ benzaic acid deyivatiye of the pharmaceuticglly acceptable

(S)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbon

ylamino]piperidin-1-y1l] benzoic acid,
(R)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbon
ylamino]piperidin-1-y1l] benzoic acid,
(S)—2-[3-[N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]met
hyl]carbamoyl]piperidin-1-yl] benzoic acid, or
(R)=2—-[3-[N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]met
hyl]carbamoyl]piperidin-1-y1l] benzoic acid,
[0134]
(11) A pharmaceutical comprising at least one of the cyclic amino
benzoic acid derivative or the pharmaceutically acceptable salt
thereof as described in any one of the above (1) to (10) as an active
ingredient,
(12) A PPARx agonist comprising at least one of the cyclic amino
benzoic acid derivative or the pharmaceutically acceptable salt
thereof as described in any one of the above (1) to (10) as an active
ingredient,
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salt thereof as described in any one of the above (1) to (10) as 20 an

active ingredient, (18) A prophylactic or therapeutic agent for

arteriosclerosis, comprising at least one of the cyclic amino benzoic acid
derivative or the pharmaceutically acceptable salt thereof as described in

any one of the above (1) to (10) as an active ingredient, 48 (19) A

13 PLO hylactic or therapeutic agent for diabetes, comprising at Ieas]g[ one of 15
(13) the c@%ﬁt%m%dﬁéﬁz&%% GefifAiRfe 6rind pharfaicedtRany = =he cvetic

. _acceptable salt thereof as described in any one of the above (1) to (10
amingCBERANR HGHeUIANE SHETS (F0) Alprophy PRaE o TR RErtC MgRRE I 20 Le

obesity, comprisi at least one of the cyclic amino benzoic a ci
sa Lt G A R 1 Ao A oAl rhBE s cbdriad ) 28
any one .of the (fbove (1) to (10) as an active ingredient. Effect of the

an aﬁ/e‘ﬁteloﬁnl%rfo Js%fji'he novel cyclic amino benzoic acid derivative or the

(1) S0, selt neseot acgarding 1o he present o has excelenl e oven s

one
human r n activating a ndexhibits exceflent

aminl?v%eerhnzgo?.glvggilg ad“evll%ngfbgg)(fel%%(.)]t 6[4 Ti}?g?mcgéneﬁ)loclﬁncgglcf thgcce table
present Invention are e flec Ive as a lipia lowering agent, N partlgular, as a

so2¢ SRS Sorgr g TG B cgpRLSOURRETET L 1) 2
an active ingredient,

(15) A PPAR o, vy, O triple agonist comprising at least one of the
cyclic amino benzoic acid derivative or the pharmaceutically
acceptable salt thereof as described in any one of the above (1)
to (10) as an active ingredient,

(16) A PPAR modulator comprising at least one of the cyclic amino
benzoic acid derivative or the pharmaceutically acceptable salt
thereof as described in any one of the above (1) to (10) as an active
ingredient,

(17) A lipid lowering agent comprising at least one of the cyclic
amino benzoic acid derivative or the pharmaceutically acceptable
salt thereof as described in any one of the above (1) to (10) as
an active ingredient,

(18) A prophylactic or therapeutic agent for arteriosclerosis,
comprising at least one of the cyclic amino benzoic acid derivative

or the pharmaceutically acceptable salt thereof as described in

any one of the above (1) to (10) as an active ingredient,
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For the compound represented by the general formula (1) of the present
invention, definitions in the formula will be concretely explained below.

[0138] 49 The term "halogen atom" includes fluorine, chlorine, bromine,

and iodine. [0139] The term "lower alkyl group"” includes straight chain or

5 branched chain group consisting of 1 to 6 carbons such as methyl,

ethyl, n-propyl, i-propyl and the like. [0140] The term "cycloalkyl group” = .
(19) iR IHEE TN Y BFods CoNGRIRG 375 I TAbae SULR 35 lopopyE -5 "9

lopentyl, cycl | and. 10 the like. [0141] The term " Ik
ot 1 N idds SORGRL el oF CrARCHSA ERAM G160 CRPGRIAG oTT 187 the

5 carbons s as methoxy, -ethoxy, n-propoxy, i-propoxy and the like. 15
PR i3] ThEAern T A brous Whioh e b SabBR T iz 7 one
of t alo en aéom" ;nclude 1t e agoreg;lergtié)nedelower %Iek I.%rr?up, an%ll lower
aﬁ<y group stibstituted with & ﬁalogen atom Such s ¢ JIoronﬁetﬁ‘;r/]l group,
trifluoromethyl graup and the like. 2Q [0143] The term "lower.alkoxy group. .
(20 R ey e Sttt i S Faloben Slome iibase B < opPising
afor%mention%d ]quwer alkclx

at léast one o e CcycC ?gygggho benzoic acid derivative or the
pharmaceutically acceptable salt thereof as described in any one
of the above (1) to (10) as an active ingredient.

Effect of the invention

[0135]

The novel cyclic amino benzoic acid derivative or the addition
salt thereof according to the present invention has excellent human
PPARatranscriptionactivatingability, andexhibitsexcellent 1ipid
lowering activity in a living body.

[0136]

These compounds of the present invention are effective as a
lipid lowering agent, in particular, as a lipid lowering agent in
liver and an inhibitor against development of arteriosclerosis.
Best mode for carrying out the invention
[0137]

For the compound represented by the general formula (1) of
the present invention, definitions in the formula will be concretely
explained below.

[0138]

49



10

15

20

25

and lower alkoxy group substituted with a halogen atom such as
trifluoromethoxy group. 25 [0144] 50 The term "aryl group" includes an
aromatic hydrocarbon group such as phenyl group, naphthyl group and
the like. [0145] The term "aryloxy group” includes a phenoxy group,
naphthoxy 5 group and the like. [0146] The term "aralkyl group” includes
a benzyl group, diphenylmethyl group, triphenyl methyl group, phenethyl
arau: BhERy BYoDYPGTAGE ARd tHETHA- 10 [0147] TH teraraiRgigy o™ ne-
roup” includes a benzyloxy group, phenethyloxy group and the like.

and %ﬁ%@ﬁ’he term "5-membered or 6-membered aromatic heterocyclic 15

[Ol3group" in "5-membered or 6-membered aromatic heterocyclic group and
céndensed ring group thereof" means 5-membered or 6-membered

argmatic ring group which.may contain ] to 3 nitrqgen, oxygen, sulfur_.
atglrng,ea(r;%(f 5%am% evéetﬁe?elo Y#cl@cfeoﬁﬁanﬁr@?%ﬁé ﬁie%%/f}/ggrlo%h? chath of

razolyl group, imidazolyl group, oxazolyl group, thiazolyl group, 20
T CEkaz Gloub, SOazo! Gloup: tiazlyl rous, xadidzol Group, ™"

hiadiazolyl group. pyridyl group, pyrimidyl group, pyridadyl group, and
ethy%)’/ra%irﬁlfépgﬁ%’, athd)étﬁéy %ﬂn agﬂo&;dltéﬁgeﬁ' %lge; ‘group thereof" means a
[Ol4g?nzene condensed ring group of the aforementioned

The term “cycloalkyl group” includes the ring group consisting
of 3 to 7 carbons such as cyclopropyl, cyclopentyl, cyclohexyl and
the like.

[0141]

The term “lower alkoxy group” includes straight chain or
branched chain group consisting of 1 to 5 carbons such as methoxy,
ethoxy, n-propoxy, i-propoxy and the like.

[0142]

The term “lower alkyl group which may be substituted with a
halogen atom” includes the aforementioned lower alkyl group, and
lower alkyl group substitutedwithahalogenatomsuchaschloromethyl
group, trifluoromethyl group and the like.

[0143]

The term “lower alkoxy group which may be substituted with
a halogen atom” includes the aforementioned lower alkoxy group,
and lower alkoxy group substituted with a halogen atom such as
trifluoromethoxy group.

[0144]
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"5-membered or 6-membered aromatic heterocyclic group" or condenced
25 ring consisting of two rings arbitrarily selected from the 51
aforementioned "5-membered or 6-membered aromatic heterocyclic
group”, and examples thereof include indolyl group, benzoxazolyl group,
benzothiazolyl group, benzofuranyl group, benzothienyl group,
benzimidazoly| group, quinolyl group, isoquinolyl group, 5 quinazolyl

arouE: TABwy GrBS SRCAIEOVHIT GHoup: By?aziopyHaYI GRats™ 970U
imid imidyl d the like. [0149] The t "optionall
such g et am o Bty B AT RAEA Ao g o amino

[Ol4group which is substituted with 10 acyl group such as acetyl group, lower
aI]KyIsquonyI group which may be substituted with a halogen atom such as

methanesulfonyl group, and triflyjoromethane sulgfnyl group, aryl sulfonyl
e PR e et S A B HOA ShP arff PR hoxy

tolylsulfaonyl, er alkyl group which may be substituted with a halogen

grougtoa}rrll, %%Yreyl Hg(;lil(\)kuep'which may have substituent, or aralkyl group which

[Ol4g:ﬁlly have substituent. The term "S-membered or 6-membered cyclic
amino group" includes a pyrrolidinyl group, piperidinyl group, piperadinyl
gr moEphqlin | group, thiomorpholinxl oup orthe Iikel. 20 The term
"su s%tuteent'musead}é in tﬁé W&ﬁ%@% “a%yq%r(%%% \?Vhlachb%laz)y have ~ *

. tituent", "5 -memb tic_het i
dlph\%‘xikgzc fident, ﬁ%@é}ﬁ“ﬂ:?gﬁe@ﬁ qLed,an0 %5%§§§§§¥%@%E;‘I%roup,

may have su uent or condensed ring grou " 'a
phendK O\ggifh g@@ﬁfﬂa\c{% gubstituent’, "aralkyloxy group which may have
substi )
]

stituent", and "aryloxy group
[0147

The term “aralkyloxy group” includes a benzyloxy group,
phenethyloxy group and the like.

[0148]

The term “5-membered or 6-membered aromatic heterocyclic
group” in “5S5-membered or 6-membered aromatic heterocyclic group
and condensed ring group thereof” means 5-membered or 6-membered
aromatic ring group which may containl to 3 nitrogen, oxygen, sulfur
atom, and examples thereof include furanyl group, thienyl group,
pyrazolyl group, imidazolyl group, oxazolyl group, thiazolyl group,
isoxazolyl group, isothiazolyl group, triazolyl group, oxadiazolyl
group, thiadiazolyl group, pyridyl group, pyrimidyl group, pyridadyl
group, and pyrazinyl group, and the term “condensed ring group
thereof” means a benzene condensed ring group of the aforementioned
“5-membered or 6—membered aromatic heterocyclic group” or condenced

ring consisting of two rings arbitrarily selected from the
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25 which may have substituent” means a halogen atom, hydroxyl group,
52 lower alkyl group which may be substituted with a halogen atom,
cycloalkyl group; lower alkoxy group which may be substituted with a
halogen atom, lower alkylthio group, lower alkoxycarbonyl group, nitro
group, optionally substituted amino group, 5-membered or 5 6-membered
cyclic amino grQup, cyano group, carboxyl group, aldehyde group, aryl

X .

afor SRSbWAIAR Fnay hAVE RGBSt UM, 8?&@1%‘?6&8%‘?&%“% hage erocyelic
sybstituent, aralkyloxy group which m ave substituent, aryloxy grou

SRRyt ke e o A, L ) O e o SRRSO
heterocyclic group which may have substituent or,.condensed 10 rin .

IO BRP AR T TR Ao e WS e O are S R A 5Py

roufianched:chained groyp consisting of 1{p.5, catbon(s) such.as methythio.
d El‘oup, eﬁﬁyrptjhlo grou\{), p%pyﬂﬁfo %roup or thelike: and the term “lower 2 F”

winZhORYGRbONY groug, ncleaics, e e syeiotenaned r iyt grou

I B fanched<chained S%up%avmg¥ 0%6Eérbonfs shchas™ Y- 9rouRy
methoxycarbanyl group, ethaxycarbonyl group, or the like. The substituent

Y Rehe Vater b SLDL N MY 25 bplamad S6va (GLE0fTHe o

[Ol4gqmpound represented by general formula (1) of the present 20 invention
may be in the form of a pharmaceutically acceptable salt as needed.

Exaples.of e aharmaceuoall acoepiable salt nclude Inaraanie sals.

wit rochloric acid, hydrobromic acid, sulturic acid"and the like

unsuBHANG salts With, acelic acid, Jumaric acid, malgie agid, oxalicadd, GUi§ .1+
acid, methane sulfonic acid, tosylic 53

acyl group such as acetyl group, lower alkylsulfonyl group which
may be substitutedwith a halogen atom such as methanesulfonyl group,
and trifluoromethane sulofnyl group, aryl sulfonyl group which may
have substituent such as phenylsulfonyl group, and tolylsulfonyl,
lower alkyl group which may be substituted with a halogen atom,
aryl group which may have substituent, or aralkyl group which may
have substituent.

The term“5-memberedor 6—-memberedcyclicaminogroup” includes
a pyrrolidinyl group, piperidinyl group, piperadinyl group,
morpholinyl group, thiomorpholinyl group or the like.

The term "substituent" used in the wordings “aryl group which
may have substituent”, “5-membered or 6-membered aromatic
heterocyclic group which may have substituent or condensed ring
group thereof”, “aralkyl group which may have substituent”,
“aralkyloxy group which may have substituent”, and “aryloxy group

which may have substituent” means a halogen atom, hydroxyl group,
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acid" and the like, and salts with base such as "sodium salt, potassium
salt, calcium salt" and the like. [0151] Furthermore, the compound
represented by the general formula 5 (1) of the present invention and its
pharmaceutically acceptable salt may be in the form of its intramolecular
salt thereof, anhydride, hydrate, or solvate thereof. [0152] Furthermore,
the compound represented bgythe general formula 10 (1) of the present

Loweh Bhtidi ifchitds dpticalisBmers bastt on' héymthetié Babon? - o9en atom

egmetrical isomers, sterea {somers, tautomers. and the like, and all of ,
ool o T B i G e B8 B B o the B g st i th

resent invention. [0153]. 15 The compound represented by the general
= na R I RS e e kg eny T group,
in. Production method 1 or

nitrgre acg%d.byoa mleghnoglgesgr\lébbes aminog gro - d or
Combinatibn Tt khown metho s.df[dféléfﬁ raduction fhethbe kﬁ%ﬁﬁ%ﬁ
6—me%%%%%&%%%ﬁ%%%ﬁﬁ}g%mg%%;6&@%o%h%ﬁgx%%%%§¥§1%&%¥gﬂg%gehyde
group, aryl group which may have substituent, aralkyl group which
may have substituent, aralkyloxy group which may have substituent,
aryloxy groupwhichmay have substituent, or 5-membered or 6-membered
aromatic heterocyclic group which may have substituent or condensed
ring thereof, and the term “lower alkylthio group” indicates
straight-chained or branched-chained group consisting of 1 to 5
carbon(s) such as methylthio group, ethylthio group, propylthio
grouporthelike, andtheterm™lower alkoxycarbonyl group” indicates
the like straight-chained or branched-chained group having 1 to
6 carbon(s) such as methoxycarbonyl group, ethoxycarbonyl group
orthe like. The substituent usedhereinreferstothe "substituent"
as explained above.

[0150]

The compound represented by general formula (1) of the present
invention may be in the form of a pharmaceutically acceptable salt
as needed. Examplesof thepharmaceuticallyacceptablesalt include
inorganic salts with "hydrochloric acid, hydrobromic acid, sulfuric

acid" and the like, organic salts with “acetic acid, fumaric acid,

maleicacid, oxalicacid, citricacid, methane sulfonicacid, tosylic
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V(la) X 1-BE 1-C 1-D (8) CHO X X Ar Y\”N\ Ar Y\“N\Z J CHO Z yy
COON (9) (1b) [0156] [wherein E represents a leaving group, Ra
represents a lower alkyl group, and ring Ar, W, X, Y, and Z are as defined
above] 5 [0157] As the leaving group denoted by E, a halogen atom,
sulfonyloxy group such as trifluoromethanesulfonyloxy group and
. p-tolylsulfonyloxy group, trialkylsutanyl group such as trimethylstanyl ,
ac1dg3lp, (HO)2B arit he fiks Sdi b8 8kémpiitied 230 fR58TEoRversiBR™aS s tum
from the compounds represented by the general formula (6) and the
Saltgeﬁgg?%ol%rr[ﬁqu #?o?lgg cglrh%(%ﬁ ?épresented by the general formula
a) (Step 1-A) can be performed, when the leaving group E in the
compound represented by the general formula 15 (7) represents a

halogen atom, or sulfonyloxy group, at room 55 temperature to 120C far
o A RO b art oo A Eoer o B i (el 31 Formula
(1) &f-gioxane, Lhutylalcohol, N’N‘%'rE“oFtQX'éorr;%%?ﬁ%séﬁﬁggﬂfyr%”dcaeptable

rés nvent
mixture tﬁereo?or the YIEG, ﬁ%ﬂe presence 8
salt maybe inthe formof its intramolecular salt thereof, anhydride,

[015

hydrate, or solvate thereof.
[0152]

Furthermore, the compound represented by the general formula
(1) of the present invention includes optical isomers based on
asymmetric carbon, geometrical isomers, stereo isomers, tautomers
and the like, and all of these isomers and mixture thereof are
encompassed by the scope of the present invention.
[0153]

The compound represented by the general formula (1) which is
a compound of the present invention can be prepared by a method
described in Production method 1 or by combination of known methods.
[0154]
[Production method 1]
[0155]

[Chemical formula 54]
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5 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl,
1,1'-bis(diphenylphosphino)ferrocene or the like ligand, and base such as
sodium carbonate, potassium carbonate, cesium carbonate, sodium
tert-butoxide, potassium tert-butoxide, tripotassium phosphate,
triethylamine, pyridine or the like base, by using 10 palladium catalyst
such as palladium (1) acetate, tris (dibenzylidene acetone) dipalladium

(0), or [1,1'-bis(diphenylph ixo)ferrocene]dichloro palladium (Il), or
nickel catalyst such as Q' yclooctadiene) nickel (0). [Q1%9] 15

W(/hen the leaving gror#) aloge , the conver
@ O m te &eratu?@f?ﬁm 16 S IR
approprigtesplvent such as toluene, N,N-dimethyoNnamide,

t
N,N-dimeﬁvﬂgcetamide, dimethylsulfoxide, isopropariol,
1,2-di@ethoxyethane, 1,4-dioxane or the like, in the(p@esence of 20 a
base such as potassium carbonate, spdium carbonate, cesium
carbopate, cesium aggtate, tripotasgfum phosphate pr the like, and, if
negg e, byéJsicuprous salt sych as copper iodide (1) , copper
bromidle (1) or the |ike, and, if need b€, by using a ligah® such as proline,
N-methyl gly@ne, &tiaylene glycgl, ethylene diamine,| 56 and, if need be, by
using p phase transfer catalyst such as tetrabutyl afpnmonium iodide or
the like. [0160] When the leaving group E in the con¥pound represented by

the 5 general fo (7) represents a trialkylstanyl grOUp 0)2B-,
D

‘ nverS|on e performed at 0 q}' 6 to 70 h(
\(\N
CHO W COOH
2V

(9) (1b)

[0156]

[wherein E represents a leaving group, R® represents a lower alkyl
group, and ring Ar, W, X, Y, and Z are as defined above]

[0157]

As the leaving group denoted by E, a halogen atom, sulfonyloxy
group such as trifluoromethanesulfonyloxy group and
p-tolylsulfonyloxy group, trialkylsutanyl group such as
trimethylstanyl group, (HO);B- and the like can be exemplified.
[0158]

Conversion from the compounds represented by the general
formula (6) and the general formula (7) to the compound represented
by the general formula (la) (Step 1-A) can be performed, when the
leaving group E in the compound represented by the general formula
(7) represents a halogen atom, or sulfonyloxy group, at room
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an appropriate solvent, for example, dichloromethane, 1,4-dioxane,
N-methylpyrrolidone, tetrahydrofuran, N,N-dimethylformamide,
N,N-dimethylacetamide or the like, in the presence of a base such 10 as
triethylamine, pyridine, 2,6-lutidine, tetrabutyl ammonium fluoride or the
like, in the presence of copper (Il) acetate, and, if need be, by using
molecular sieves . and, if need be, by using an appropriate reaction
LoD G A, et Abr ad Pyribing N-oGdks U 1 618 Er A RB GPpang k="t
. radicallmyristi(‘lacid or the 41_5 like cooxidant 0%6 ]Cjon eriion from the
or ér%rﬁ%uﬁds Feoprggélr‘?téd]tfythglg%%%?ﬁ’fo?m ?a%’ And the general
formula (8) to the compound represented by the general formula (9) (Step
NN O RGN in By SO AR o (RSB i BREE A, O <P
[0162] E:kcl)nversion from th)(_g com oucpd reg}rlesented by the general formula
(9)th31 the %oﬁ]rpeolsﬁacfgpr%sentle ny thseugeneargl formula (1a) (Step 1-C)
, can be performed at 0 to, 100C far 1 to 24 hours in a mixture 25 of an
22 RS R e dikbnoror (2 IR B

alc nol or and an appropriate 57

, Solvent su has%gi loromethane, tetrahydrofur or%w like, in th
1,1 %1s&dslpq?%r&. CUH:%S r}?lnoi} J_Eér ocﬁl%lee”ﬁwe:?:nhe eke? )} ang, and base

like

presence o s acetic acid or nee sing
manganese dioxide and.c anidecsalt such as otassgum Cé/ani.de sodium

such as 50 1uﬁ $ﬁr o} ig C%o a551up carponate, (fSlum carbonate,
cyanide or the Tike [% [ Conversion from the compdund represente

sodi%{}rtr%fag %%r S't‘éogri“é’éa} (8} lo.1he, soranqund represented by the general,
phosphate, triethylamine, pyridine or the like base, by using
palladium catalyst such as palladium (II) acetate, tris
(dibenzylidene acetone) dipalladium (0), or

[1,1" -bis(diphenylphosphino) ferrocene]dichloropalladium (II), or
nickel catalyst such as bis (1,5-cyclooctadiene) nickel (0).
[0159]

When the leaving group E is a halogen atom, the conversion
can be performed at room temperature to 160°C for 1 to 70 hours
in an appropriate solvent such as toluene, N,N-dimethylformamide,
N, N-dimethylacetamide, dimethylsulfoxide, isopropanol,
1,2-dimethoxyethane, 1,4-dioxane or the like, in the presence of
a base such as potassium carbonate, sodium carbonate, cesium
carbonate, cesium acetate, tripotassium phosphate or the 1like, and,
if need be, by using a cuprous salt such as copper iodide (I), copper

bromide (I) or the like, and, if need be, by using a ligand such

as proline, N-methyl glycine, ethylene glycol, ethylene diamine,
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1-D) can be performed by hydrolysis using acid such as hydrochloric
acid, sulfuric acid or nitric acid or the like or base such as lithium 10
hydroxide, sodium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate or the like at 0 to 100C for 1 to 48 hours in the
absence or in the presence of an appropriate solvent such as water,
acetic acid, methanol, ethanol, tetrahydrofuran, 1,4-dioxane, a mixture

2nd, (hEraGFEY e ke 15 T6ATARONG COMpOnIUS rebfesented by e e T2Puty !

ammo(E;T(-:-lneral focg,éklla la) c%mjeound represented by the general formula

CSH&aﬁoasl e Prepared 6y %'synthesis method described in Production

[Ol6g1éethod 2.[0165] 20 [Production method 2] [0166] [Chemical formula 55]
X HO-U~\ H-A-UW\W COOK' ~N COOFP (10a) (10)an (11) X X

Tagdt/ APNLAL D), DA U\ TLROQERLNNEROD.2 Y 2B S, the
general formula (7) represents a trialkylstanyl group, or (HO).B-,
the conversion can be performed at 0 to 60°C for 6 to 70 hours in
an appropriate solvent, for example, dichloromethane, 1,4-dioxane,
N-methylpyrrolidone, tetrahydrofuran, N,N-dimethylformamide,

N, N-dimethylacetamide or the like, in the presence of a base such
as triethylamine, pyridine, 2,6-lutidine, tetrabutyl ammonium
fluoride or the like, in the presence of copper (II) acetate, and,
if need be, by using molecular sieves , and, if need be, by using
an appropriate reaction auxiliary agent such as pyridine N-oxide,
1,1,6,6-tetramethylpiperidinyloxy radical, myristic acid or the
like cooxidant

[0161]

Conversion from the compounds represented by the general
formula (6) and the general formula (8) to the compound represented
by the general formula (9) (Step 1-B) can be performed in a similar
manner as described in Step 1-A.

[0162]

Conversion fromthe compoundrepresentedbythegeneral formula
(9) to the compound represented by the general formula (la) (Step
1-C) can be performed at 0 to 100°C for 1 to 24 hours in a mixture

of an alcohol such as methanol, ethanol or the l1ike and an appropriate
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(12) (1 c) [0167] [wherein Aa represents an oxygen atom, sulfur atom, or
-NR'-, J represents a leaving group, and ring Ar, T, U, W, X, Z, R', and Ra
5 are as defined above] [0168] As a leaving group denoted by J, a
halogen atom, lower alkylsulfonyloxy group which may be substituted with
halogen atom such as methanesulfonyloxy group and
trifluoromethanesulfonyloxy 10 group, arylsulfonyloxy group which may be |

20 LVl RHfed With e AIGTGROU SUct & BRBRYISQAy Ty drauivand Ker in

-tolylsulfonyloxy group can be exemplified. [0169] Conversion from the

the B o AU ALY 175 GRREIA ™1 80rindlh (1DFaah® generif=d be:
formula (11) tothe compound represented by the general formula (1c .

byus(‘s?gpmﬁ‘f}‘x%aé%sﬁed&eor ormed st <T5 16" 126¢ tor U?% %Fﬁsir?%f(ﬁm byanide,

ﬁprgpgia&ed%olgenttf re %QQ'G’ 59 toluene, hexane, tetrahydrofuran,

|eth)>f ether; dichloromethane, ‘N,N-dimethylformamide,

iffnethylsulfoxide, acetone, a mixture thereof or the like, in the presence

abase such as sodium hydroxide, potassium hydroxide, sodium
carbonate, potassium carbonate, sodium 5 hydride, sodium methoxid
o B o B e g a2

sodig

[Ol6g
o

(101 45,9 SO, DRI Bl I OOl SO e
1—D)Q§aJQ%z?Larformeclby hydrolysis using acid such as hydrochloric
acid, sulfuric acidornitric acidor the like or base such as lithium
hydroxide, sodiumhydroxide, potassiumhydroxide, sodiumcarbonate,
potassium carbonate or the like at 0 to 100°C for 1 to 48 hours
in the absence or in the presence of an appropriate solvent such
as water, acetic acid, methanol, ethanol, tetrahydrofuran,
1,4-dioxane, a mixture thereof or the like.

[0164]

Among compounds represented by the general formula (la), a
compound represented by the general formula (lc) canalsobe prepared
by a synthesis method described in Production method 2.

[0165]
[Production method 2]
[0166]

[Chemical formula 55]
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10 Conversion from the compounds represented by the general formula
(12) and the general formula (13) to the compound represented by the
general formula (1c) (Step 2-B) can be performed in a similar manner as
described in Step 2-A. [0171] 15 Conversion from the compound
represented by the general formula (10a) to the compound represented
by the general formula (12) (Step 2-C) can be performedg by using a
halogenating agent such as thionyl chloride, phosphorous ghloride,
thionyl bro r the like at -20 to 80C for 0.5 to 6 hours absence
HO-OIN breseree 20 of an appropriate sbivast
dicéiwethane,%%form, tetrahydrofuran, be :e@ a mixtuHOPEreof
or thedike, in the presence of a base such as pyridine or the like if need
bey1g¥ by using an appropriate sulfonylating ageptdior example, methane
sulfonyl chloride, trifluoromethane sulfonic anhydride or the like 25 at -20
to 60C|fgr 0.5 to 3 hours in an appropriat€ solyefit-for |6 _gxample,
dichlorpmethane, tetrahydrofuran, N,N-diqethlylformagmide, a mixture
thereof or the like, in the presence of a base such as tfiethylamine,
pyridine or

the ¥ke. [0172] 5 The conversion can also be performed at 20
to 60C for 06 hoé_abas‘ﬂnce or in the presence of an
J- figtesntvent folexample, didﬁpr@aﬂ&éﬁ’r&&‘g’m\j
' o
0

tegh»ygrofuran, BRI me—mixturethTer the like, in esence GOOF
imidaZole if need be, by uﬁf% triphenylphosphine and car
tetrgdpmide, carbon 10 tetrachloride or iodide. (1¢)

[0167]

[wherein A® represents an oxygen atom, sulfur atom, or -NR'-, J

represents a leaving group, and ring Ar, T, U, W, X, Z, Rl, and R?®
are as defined above]
[0168]

As a leaving group denoted by J, a halogen atom, lower
alkylsulfonyloxy group which may be substituted with halogen atom
such as methanesulfonyloxy group and trifluoromethanesulfonyloxy
group, arylsulfonyloxy group which may be substituted with lower
alkyl group such as phenylsulfonyloxy group and p-tolylsulfonyloxy
group can be exemplified.

[0169]

Conversion from the compounds represented by the general
formula (10) and the general formula (11) to the compound represented
by the general formula (lc) (Step 2-A) can be performed at -15 to
120°C for 1 to 24 hours, in an appropriate solvent for example,
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[0173] Among compounds represented by the general formula (1a), a
compound represented by the general formula (1d) can also be prepared
by a synthesis method described in Production method 3. 15 [0174]
[Production method 3] [0175] [Chemical formula 56] X X OH HO (13a) /
w. O-U~~n~w coop - U I w 'coOFf ZJ 3-AZJ (1 Oa) (1d) 20 [0176]

fol %v%herein rin$ Ar, U, W, X, Z, and Ra are as defined above] %0177 61
© L UBBRuerSiaA Tom 1hE COMBOURGS TapresEricd by (e eerdt formaamethane:

0a) and.the general formula (1a}agtot compound represented by the
N N o AL T (St S ap 63 DHAAR (yFCURGan & mixtire
electrophilic agent such as diethyl azodicarbonate, 5 diisopropyl .
S AR SR A e L Bt ST

24 hours, in an appropriate solvent, for_exam I%, toluene, hexane .
pot a8 s e e HR e ASs I i P ac e sodium

hydr&%%ﬁﬁ%%@%@%‘;%@g@%%&? as,{riphenylphosphing, tibutylghgsphine or
triethylamine, N,N-dimethyl aniline or the like, with addition of
an appropriate iodide salt, for example, sodium iodide, potassium
iodide, tetrabutyl ammonium iodide and the like if need be.
[0170]

Conversion from the compounds represented by the general
formula (12) and the general formula (13) to the compound represented
by the general formula (lc) (Step 2-B) can be performed in a similar
manner as described in Step 2-A.

[0171]

Conversion fromthe compoundrepresentedbythegeneral formula
(10a) to the compound represented by the general formula (12) (Step
2-C) can be performedg by using a halogenating agent such as thionyl
chloride, phosphorous oxychloride, thionyl bromideor the like at
-20 to 80°C for 0.5 to 6 hours in the absence or in the presence
of an appropriate solvent for example, dichloromethane, chloroform,
tetrahydrofuran, benzene, a mixture thereof or the like, in the
presence of a base such as pyridine or the like if need be, , or
by using an appropriate sulfonylating agent for example, methane
sulfonyl chloride, trifluoromethane sulfonic anhydride or the like

at =20 to 60°C for 0.5 to 3 hours in an appropriate solvent, for
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10 phosphorane compound such as cyanomethylene tributylphosphorane,

cyanomethylene trimethylphosphorane or the like at room to 120C for 1 to

24 hours in an appropriate solvent, for example, toluene, benzene,

hexane, tetrahydrofuran, a mixture thereof or the like. [0178] 15 Among

compound represented by the general formula (1a), a compound

represented by the general formula &&é can also be prepared. by a
examg)]fr?théjs]ﬁmecf%é)@ﬁ 8&rit5ed it Productionmsthiva X forrdiprdadaioramsde-

method 4] 20 E)%8OL[Chem formula 57] 62 X ~Ta-CHO_HN-U N | Ar

& MIFHR RE(10B) X AF T NHlerP > BEOHCUa fial) VARRus el @s
c ;:YhN CO(%F 4B Ar R N\ COOR §<1 e) [0181] [wherein Tarepresents
rleasl gFé Jond, Cﬁyﬁéaf'ky?ene Cz- 1kenylene

[0172]

The conversion can also be performed at -20 to 60°C for 0.5
to 6 hours in the absence or in the presence of an appropriate solvent
for example, dichloromethane, chloroform, tetrahydrofuran, benzene,
a mixture thereof or the like, in the presence of imidazole if need
be, by using triphenylphosphine and carbon tetrabromide, carbon
tetrachloride or iodide.

[0173]

Among compounds represented by the general formula (la), a
compound represented by the general formula (1d) can also be prepared
by a synthesis method described in Production method 3.

[0174]
[Production method 3]
[0175]

[Chemical formula 56]

HO—U /@ ' 13 0-u /Q
(132) ./ \I/\N COOR

coor

(10a) (1d)

[0176]
[wherein ring Ar, U, W, X, Z, and R® are as defined above]

[0177]
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or C2-C3 alkynylene, Ua represents a single bond, CI-C3 alkylene, 5 or
C2-C3 alkenylene, and ring Ar, T, U, W, X, Z, R', and Ra are as defined
above] [0182] Conversion from the compounds represented by the

general formula (10b) and the general formula (14) to the compound
represented 10 by the general formula (le) (Step 4-A) can be performed

by using a reducing agent such as lithium borohydride, sodium

borohyanaE  ¥Bdi %y&r?@oo%ﬂg%arﬁé?%oﬁ%ﬁf’a%&&@b%%%id%e&eral

the like. at 0 to 60C for 1 to 24 hqurs in an_appropriate solvent, for
Form gD thefihol, EngdIdRhiol SHBHTe. tbloformt ' Compound

tetrahydrofuran 15 a mixtur ereof or the like, in the_presence of acid
repr Y Oy T SOt b o Aal, A ey de e g - formed
Lewis acid sEgré@s all,%minijm chlorlge, 1zllng cglsorl(ge ch th(f like if need be.

by uf5rE 65 Coverdio & Gneral o=t

ron the ompounds represelnetea%y thé genera

.. _formula (15) and.the general formula (13b).to.the comppund represented
o ney ot (6] (560 8] B b DR T & Sy - O e

1ikeJIAMNET A% gEC! oerdé“tsée?zf"ﬁé %18‘111{“5"110%%%@ punes < Lvent, for
represented by the general formula (Ia), compounds r presenteé) y the

examg?%?ra% formula Qf)dqa@?atﬁ‘.e,get”ee{a'a ormula:(1,g) can alsg bgfprep%rﬁgrbé’of or
synthesis metho described " in Production method 5. TE)T gﬁ

the 1like, in the presence of organic phosphorous compound such as
triphenylphosphine, tributylphosphine or the like, or by using a
phosphorane compound such as cyanomethylene tributylphosphorane,
cyanomethylene trimethylphosphorane or the like at room to 120°C
for 1 to 24 hours in an appropriate solvent, for example, toluene,
benzene, hexane, tetrahydrofuran, a mixture thereof or the like.
[0178]

Among compound represented by the general formula (la), a
compound represented by the general formula (le) canalsobe prepared
by a synthesis method described in Production method 4.

[0179]
[Production method 4]

[0180]

[Chemical formula 57]
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[Production method 5] [0186] [Chemical formula 58] x ~T-NH x / Ar Ri/
HOOC-UWN\ | (13b) T-NOC-U*W J COORS ArR"W N COORS 7. A
(16) (1) x T-M Ar () Ar T OC-U\ 17 COOK' 5-B (19) 15[0187] [wherein
M represents a leaving group, and Ar, T, U, W, X, Z, R', and Ra are as
defined above] [0188] 64 Here, as a leaving group denoted by M, lithium
atom, copper atom, -MgX' (X' represents halogen atom) and the like can
be exempliet<]0189] 5 Conversj sompounds represented by

Z 4-B

HN_tGe general uIa (16) and the gefveral formula (13b) to the compound
» reﬁrp/%gri!ed y eaeral formulat1f) (Sté¥)5-A) can be performed by
usir‘Eg\) 4-A
(10b)
X T—l}lH X
o y I
OHC— U8 T-N—U
13b
COOR (130 L Tl COOFe
z W

(15) (1e)
[0181]
[wherein T® represents asinglebond, C;—-Csalkylene, C,—-Cszalkenylene,
or C,-C3 alkynylene, U® represents a single bond, C;-Cs3 alkylene,
or C,-C; alkenylene, and ring Ar, T, U, W, X, Z, Rl, and R® are as
defined above]
[0182]

Conversion from the compounds represented by the general
formula (10b) andthe general formula (14) tothe compoundrepresented
by the general formula (le) (Step 4-A) can be performed by using
a reducing agent such as lithium borohydride, sodium borohydride,
sodium cyanoborohydride, sodium triacetoxyborohydride or the like
at 0 to 60°C for 1 to 24 hours in an appropriate solvent, for example,
methanol, ethanol, dichloromethane, chloroform, tetrahydrofuran
a mixture thereof or the like, in the presence of acid such as
hydrochloric acid, hydrobromic acid, acetic acid or the like or
Lewis acid such as aluminum chloride, zinc chloride or the like
if need be.

[0183]
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a condensing agent such as dicyclohexylcarbodiimide,
3-(3-dimethylaminopropyl)-1-ethylcarbodiimide hydrochloride, 10 diethyl
cyanophosphate, aside diphenylphosphate, carbonyldiimidazole or the
likeat -15 to 120C for 1 to 24 hours, in an appropriate solvent,
forexample, dichloromethane, chloroform, tetrahydrofuran, diethyl ether,
N,N-dimethylformamide, a mixture thereof or the like, in the presence of a

baS6 SUEH 25 Pyriding" 15 e RYIERNRB R - My fMisiphoingy the general
4-(dimethylamino)pyridine or the like, i resence of a reaction
Form I BRI SR RSy ARHGArb s R R s =t ed

3,4-dih dro-B%l droxy-4-0xQ-1,2,3-benzatriazine or the like if need be. 20 .
oy O RGN ) T CUel oo Ao s B et PRy by Rrig 127
manntehe com o%rédrreg)ergs%rrlltegtbg thg_gAeneral formula (16) reacts with thionyl

Chlofide, %lonyjr Fomide, acetic anhydride, ethyl chlorocarbonate or the
[018Q:je, in the presence of a base such 25 as pyridine, triethylamine or the

like if need be,at -15 to 50C 65 for 5 minutes to 3 hours, in the absence or

in the presence of an, appropriate solvent, for example, toluene,

ot T B NN v heh onea2ide. Ake (1)

thereaf or the like if need be,so that a carbaxyl grqup i de int

i PYLEAUP 1S H 1

COME A ctve S devathe Groub Such s Acid chiordl. acd blomids, acid® °7%"
formgfigyolri%% %fatﬁea%& and h%_@g%%%&?%e%‘”@ tgfn%or%%ol“”%%%ﬁ{%%eﬁteegcribed

y the deneral formula (13Db) is conducted at -15 to 50C for 30 minutes to
in pOAIQULS inan appropriate solvent, for example, toluene,
[0185]
[Production method 5]

[0186]

[Chemical formula 58]

5
R1
N

X
Hooc—u@/@woﬂa (13b) T-Eioc—uw COOF?

5-A Z
(16) (1f)
X
P I
T-0C—U
an, T COORe
5-B Z\V/J

(19)

[0187]

[wherein M represents a leaving group, and Ar, T, U, W, X, Z, Rl,
and R® are as defined above]

[0188]
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tetrahydrofuran, dichloromethane, N,N-dimethylformamide, a 10 mixture
thereof or the like, in the presence of a base such as pyridine,
triethylamine, 4-(dimethylamino) pyridine or the like. [0191] Conversion
from the compounds represented by the general formula (16) and the
general formula (17) to the compound represented 15 by the general
formula (1g) (Ste 5-Br%i can be performed first by letting the,compound
replEEaethy e Gneral 1o B FeAt With thibhyT CHBriGe tPlofPPe”
bro_mid}t—g1 a }%gic anh¥dride, eth¥l fhlorocarbon te oréhelqke t]-<15 to 50%
2t oM eor B finutes to 3 ROTETTH the dbsehcR of i tHe Srneseﬁcgo ancs <8 oe
magprffrigte solvent, for 20 example, toluene, tetrahydrofuran,
S*eMYichlor6methane, a mixture thereof or the like, in the presence of a base
ch as pyridine, triethylamine or the like if need be, so that a carboxyl
[01 tf . ; ! ne . . .
group is made into a reactive derivative group such as acid chloride, acid
bromide, o acid aptnsride, and then resgtion with the camppurd 28 ., o)
representealbynthe genera Formula (1119) is conducted at -7818 5 66 for
f oerPatxé'é) h]@(\)rlijés tlﬂea% a é’%%ﬂ”? 5%%%'1’8”} ’}Herr ef%rg Ig ’ﬁté)éﬁfg?d%b%fgﬁ]resented

e
tetra ofuran, diethyl ether, a mixture t of or the ong

d d I la (1 5 .
oy <SETROUBISIonesenld  Fe qonge rIuIa 1ehe SEOAMDY oy using
2 cofifihesizmethoddesgibed i Biodstan g/hed £ [ lroducton

method 6] [0194

3-(3-dimethylaminopropyl)-1l-ethylcarbodiimide hydrochloride,
diethyl cyanophosphate, azide diphenylphosphate,
carbonyldiimidazole or the likeat -15 to 120°C for 1 to 24 hours,
inanappropriatesolvent, forexample, dichloromethane, chloroform,
tetrahydrofuran, diethyl ether, N,N-dimethylformamide, a mixture
thereof or the like, in the presence of a base such as pyridine,
triethylamine, N-methylmorpholine, 4-(dimethylamino)pyridine or
the like, in the presence of a reaction auxiliary agent such as
N-hydroxybenzotriazole, N-hydroxy succinimide,
3,4-dihydro-3-hydroxy-4-oxo-1, 2, 3-benzotriazine or the like if
need be.
[0190]

Alternatively, the conversion can aloso be performed first
by letting the compound represented by the general formula (16)
reacts with thionyl chloride, thionyl bromide, acetic anhydride,
ethyl chlorocarbonate or the like, in the presence of a base such
as pyridine, triethylamine or the like if need be,at -15 to 50°C
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10 [Chemical formula 59] X T-COON /X H U ~T-CON ~N \ vvvn (181
UR ~ "COOK' Ri Zi 6-A (10b) (1 h) [0195] [wherein ring Ar, T, U, W, X,
Z, R', and Ra are as defined above] [0196] 15 Conversion from the
compounds represented by the general formula (10b) and the general
formula (18) to the compound represented by the general formula (1h)
éSteP 6-A% can be performed jn a similar manner as described in r%'[%a
for & RId167F 20°AmSHY Compdlints Tefrasehted by the' genterdl formigs ©f an

la), a_compoqund repr%sented b tTe geneﬁal formula (li) can also

apprépepla%& bsyoa\é_?/rqﬁmssorﬁeﬁ}%a tasetibed |_r11J ?’rrlgducti%%rrﬁ}elt‘ﬁ%lﬁ .%75‘“’
ascolQ1981 Joroduetio methed 1, (0199] [chemical o SOLTNH AL R e
like i1if need be,so that a carboxyl group is made into a reactive
derivative group such as acid chloride, acid bromide, acid anhydride
or the like, and then reaction with the compound represented by
the general formula (13b) is conducted at -15 to 50°C for 30 minutes
to 6 hours in an appropriate solvent, for example, toluene,
tetrahydrofuran, dichloromethane, N,N-dimethylformamide, a
mixturethereoforthelike, inthepresenceof abase suchaspyridine,
triethylamine, 4-(dimethylamino) pyridine or the like.

[0191]

Conversion from the compounds represented by the general
formula (16) and the general formula (17) to the compound represented
by the general formula (lg) (Step 5-B) can be performed first by
letting the compound represented by the general formula (16) react
with thionyl chloride, thionyl bromide, acetic anhydride, ethyl
chlorocarbonate or the like at -15 to 50°C for 5 minutes to 3 hours
in the absence or in the presence of an appropriate solvent, for
example, toluene, tetrahydrofuran, dichloromethane, a mixture
thereof or the like, in the presence of a base such as pyridine,
triethylamine or the like if need be, so that a carboxyl group is
made into a reactive derivative group such as acid chloride, acid
bromide or acid anhydride, and then reaction with the compound

represented by the general formula (17) is conducted at -78 to 50°C
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/| ~TNCO e-~~~ArHAU~~TN-COA~ZyyNCOORa7A(19)ArR N
/ COOFP 5 (10c) (1i) ~ [0200] [wherein Ab represents an oxygen atom,
or -NR'-, and ring Ar, T, U, W, X, Z, R', and Ra are as defined above]
[0201] 10 Conversion from the compounds represented by the general
formula (10c) and the general formula (19) to the compound represented

by the general formula (Ii) (Step 7-A) can be performed at 0 to 100C for
£0r 8 01 AALILTT A /R S ER, Tor SR pId CfGBEP LS, Coluene,

eﬁrah drofuran, d&chloroqeth%%e, N,N-dlmethﬁlforma}lmlde, 5 a mixture

t .
tetrﬂ}eYQOTO(ifrlltﬁgl?ike, iﬁetﬁle“f)reseenc%rdf £bAs&§idTa peyrr%‘?ne gF the like.

[Olgtjethylamine if need be. [0202] Conversion from the compounds
represented by the general formula (10c) and the general formula (13b)

to the compound 20 represented b t%e eneral formula (li) (Step 7-B)
cnb G5 BT HRISatErg B0 e B0C Tor G2 15 T3 Hetne Free (12) , @
appropriate solvent %)r ample, toluene, tetrahydrofuran

o PR aa e AR G T B st ot R e =72
presence of a base such as ri%in , triethylamine or the like if need be,

o e Aoyt oo 05ba] o S LR

[0193]

[Production method 6]

[0194]

[Chemical formula 59]

X
- /@ ~COOH o /@
R m COOFe (18) T iy U\@' COOFe
6-A
(10b) (1h)

[0195]

[wherein ring Ar, T, U, W, X, Z, Rl, and R® are as defined above]
[0196]

Conversion from the compounds represented by the general
formula (10b) andthe general formula (18) tothe compound represented
by the general formula (1h) (Step 6-A) can be performed in a similar
manner as described in Step 5-A.

[0197]

Among compounds represented by the general formula (la), a

compound representedby the general formula (1i) canalsobe prepared

by a synthesis method described in Production method 7.
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Among compounds represented by the general formula (1a), a compound
represented by the general formula (1j) can also be prepared by a
synthesis method described in Production method 8. 10 [0204]
[Production method 8] [0205] [Chemical formula 61] X X r~l T-OH /
HN-U\ N\ Ar (13c) T-OCO NUN\R Z 'V OOFF R1 y~ COOF V 8-A
[019%1%) (11) 15[0206] [wherein ring Ar, T, U, W, X, Z, R, and Ra are as
&fined above] [0207] Conversion from the compounds represented by
5 téqe %eneral form}uAa ]JOb) and the general formula (13c) to the compound
[Progys 6roersle1ﬁ1fee%hbo the'general formula (1)) (Step 8-A) can be performed
a similar manner as described in Step 7-B. [0208] 69 Among
mpounds represented by the general formula (1a), compounds
repreier}tggnpg the C%,]((;peral formula (1k) and the general formula (11) can

[Cherﬁlls%abe prepareld'a by a’'synthesis method described in Production method

9. 5 [0209]
R" (13b)

7-B
/ ) \ |
NG Q)
H-A—U T-N-CO-A>

7-A R Z\W)

(10c) (1)

[01953

5
[0200]
[wherein A° represents an oxygen atom, or -NR'-, and ring Ar, T,
U, W, X, Z, R', and R® are as defined above]
[0201]
10 Conversion from the compounds represented by the general

formula (10c) andthe general formula (19) tothe compound represented

by the general formula (1i) (Step 7-A) can be performed at 0 to

100°C for 0.5 to 12 hours in an appropriate solvent, for example,

toluene, tetrahydrofuran, dichloromethane, N,N-dimethylformamide,

15 a mixture thereof or the like, in the presence of a base such as

pyridine or triethylamine if need be.

[0202]

Conversion from the compounds represented by the general

formula (10c) and the general formula (13b) to the compound
20 represented by the general formula (1i) (Step 7-B) can be
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[Production method 9] [0210] [Chemical formula 62] X X W-CHZ
(CHz)gN | OHC-(CH2)gN w i COOFP COOFP ZJ Z~ (12a) (15a) (CF1)P
CHO ja 9 Ar (CFz)CHZ ,1a Ar (20) (21) X x Ar (CHi)PCH=CH(Cq)g N
9-C x Ar (C )k~W IN COOK O'Z W COOFP Z~/ (1k)J (1) 10 [0211]
[wherein ja represents a halogen atom; p, g which are identical or
different, reéaresent 0,1lor2,andp+q regresents 0, 1 or 2; krepresents

A

PerfSrRePuCang g AF WER, % and RA reasUernBa ‘dbovd) 15 [08R2frriate
1 Convegfsion from trle comé)]i)unds re%resen%*dc}aryt e %eneréll, flglgnula th

s© fo?ta() an%rtheexﬁ‘é“r?ergrfotr ulllzae](“ﬁ])t hé B po%n i Br‘eseln e :ﬁ)cg)? ane,

N,N—gwiem% %exr wafg£rrgg1l~[?igel(2 gSI%ﬁe{%hAr)ecgﬂgge%?fo%g Ciefirﬂ(gy.tlr?;[té eth?:esence

compound represented’by the general formu aCC a) react With an organic

of 2 PHOSRNOIOUS compound such as tphenyIBNASPIe: e 1ike if need be,

by using carbonyl diimidazole.

[0203]

Among compounds represented by the general formula (la), a
compound represented by the general formula (1j) canalsobe prepared
by a synthesis method described in Production method 8.

[0204]
[Production method 8]

[0205]

[Chemical formula 61]

X
(] I
HN-U 13c) T-OCO-N—
2 m ooR 8-A ( R U\ﬁN COOR
(10b) ()

[0206]
[wherein ring Ar, T, U, W, X, Z, R', and R® are as defined above]
[0207]

Conversion from the compounds represented by the general
formula (10b) and the general formula (13c) to the compound
represented by the general formula (1j) (Step 8-A) can be performed
in a similar manner as described in Step 7-B.

[0208]
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triethyl phosphate or the like at -78 to 120C for 1 hour to 12 5 hours in the
absence or in the presence of an appropriate solvent, for example,
toluene, tetrahydrofuran, benzene, a mixture thereof or the like, and then
letting the same react with the compound represented by the general
formula (20) at -78 to 120C for 1 to 12 hours in an appropriate solvent, for
example, toluene, 10 tetrahydrofuran, diethyl ether, dimethylsulfoxide, a .
miktlre' $h&rE0F BF tHeiké S tha présehceorta base Bdit ds §8ditAT e (1a) -
hydride, n-butyl lithium, lithium diisopropyl amide, Jithi
oM iR A T, Pota A iGNde: SBUitim hytioRs SPpeIeneral

like. 15 [0213] Conversion from the c ounds represented hy th .
FormS o) Torf o TAEC) At TGOS U 0] Coaib SorhSinges e ibed
. represented by the general formula (1k) (Step 9-B) can be performed in a
n Pgiﬁél a?%rﬁgﬁngér%%a%s%ribed in Step 9-A. 20 [0214] Conversion from the
[020% mpounds represented by the general formula (1k) to the general

ormula (11) (Step 9-C) can be performed at 0 to 80C for 0.5 to 12 hours
[Proglu@édirggepng masphere at atmospheric pressure to 0. 5 MPa in an

appropriate solvent, for example, methanol, 25 ethanol, ethyl acetate,
[OZlEﬁtrahydrofuran, N,N-dimethylformamide, 71 a mixture thereof or the like,

In"the presence of metal catalyst such as palladium on activated carbon,

[Ch eﬁ@lé%dliu o@?%%‘ité"aﬁ%q carbon-ethylene diamine complex, platinum on
car

activate on, platinum oxide, rhodium on aluminum or the like.
X X
Ji—CH,—(CH,) /@ OHC—(CH,) /Q
q\(w\N COOF? Q\KW\N COOR
A A
(12a) (15a)
° (CH,)-CHO oA 9-B ° (CH)>-CHz 2
(20) (1)
X X
9-C c
(CH)).CH=CH(CH) /@ — - (CH), N
He "quWN COOR @ Tw COOR

[0211]
[wherein J° represents a halogen atom; p, g which are identical or
different, represent 0, 1 or 2, and p + g represents 0, 1 or 2;

k represents 2, 3 or 4, and ring Ar, W, X, Z, and R° are as defined

above]
[0212]

Conversion from the compounds represented by the general
formula (12a) andthe general formula (20) tothe compound represented
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5 [0215] Among compounds represented by the general formula (1a), a
compound represented by the general formula (1m) can also be prepared
by a synthesis method described in Production method 10. [0216] 10
[Production method 10] [0217] [Chemical formula 63] (CH2)PC=CH X
Ja_ (CHz)q ~N Ar (22) (CA)P C=C (CH2)N COOFP Ar COOFP ZJ 10-Al

b tZIVQélzaé (1.m) é0218] 15 [wherein ring Ar, W, X, Z, Ra, Ja, ]g and q are f b
Y A8 déted Bbovef 210] Corvetsiontromthe Compturidsreprébented byt ©Y
1 ttthr? geﬂeral formuA%(%Za andm:eg ner formula]gAZ%) %o tr%e om 1Oémd .
< rle e%e%tgaml?ffhe geﬁgra??oermu %1%]3: ébeilﬁ- 5}car%elr5e (0} mead) a:feac
with,oC 20 10 foom lemperaure for 110 12 hours, | %”saEBmﬁ%ié"‘te IoNeebhine
for exangfﬁle, t%lﬁeneﬁetrahydsro?uraﬁ, die ysl ether, dimet ysffl%’m&D €, !
trie@%é(\é mem'gopaﬂ%%og%”Jc%”é'df&ﬁem'é%“r.‘i75t 8 ng)géheflclai%e’.lm Mer to 12
presence 0 ase suchas sodium hydride, n-butyl lithium, lithium
hou:ZTide, patassium carbonate or the like, with adliign of apRIGRTAE o1 ene,
lodide salt such as sodium lodidae,
for example, toluene, tetrahydrofuran, benzene, a mixture thereof
or the like, and then letting the same react with the compound
represented by the general formula (20) at -78 to 120°C for 1 to
12 hours in an appropriate solvent, for example, toluene,
tetrahydrofuran, diethyl ether, dimethylsulfoxide, a mixture
thereof or thelike, in the presence of a base such as sodium hydride,
n-butyl lithium, lithium diisopropyl amide, lithium
bis(trimethylsilyl)amide, potassium t-butoxide, sodium hydroxide
or the like.
[0213]

Conversion from the compounds represented by the general
formula (15a) andthe general formula (21) tothe compound represented
by the general formula (lk) (Step 9-B) can be performed in a similar
manner as described in Step 9-A.

[0214]

Conversion from the compounds represented by the general
formula (1lk) to the general formula (11) (Step 9-C) can be performed
at 0 to 80°C for 0.5to 12 hours in hydrogen atmosphere at atmospheric
pressure to 0.5MPa in an appropriate solvent, for example, methanol,

ethanol, ethyl acetate, tetrahydrofuran, N,N-dimethylformamide,
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copper (1) iodide, tetrabutyl ammonium iodide, or the like if need 5 be.

[0220] In Production method 1, among compounds represented by the

general formula (6) , a compound represented by the general formula

(6a) can be prepared by a synthesis method described in Production 10

method 11. [0221] [Production method 11] [0222] [Chemical formula 64]

. HO-U\"N'PG+ H-Aa-U\"NPG' T J (23a) 11-C ArTJ 1) 11-A T-Aa-H Ar
& MLFAZU- RN PeC Lo NS (245 sy 1 H S AFFEA0%-NnPs hsatalyst
sucn{83 T3IP223L [aherein PG, tepregente, g protecting aroup, and Mg Afy T o

carbon-ethylene diamine complex, platinum on activated carbon,
platinum oxide, rhodium on aluminum or the like.
[0215]

Among compounds represented by the general formula (la), a
compound represented by the general formula (1m) can also be prepared
by a synthesis method described in Production method 10.

[0216]
[Production method 10]
[0217]

[Chemical formula 63]

(CH,);C=CH y

(CH);C=C—(CHy), /@
(22) N
10-A Y\

X

st A

COOR® W COOR

4

(12a) (1m)
[0218]
[wherein ring Ar, W, X, Z, R% J% p, and g are as defined above]
[0219]

Conversion from the compounds represented by the general
formula (12a) andthe general formula (22) tothe compound represented
by the general formula (1lm) (Step 10-A) can be performed at -78°C
to room temperature for 1 to 12 hours, in an appropriate solvent,
for example, toluene, tetrahydrofuran, diethyl ether,
dimethylsulfoxide, hexamethylphosphoric triamide, a mixture
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[0224] 5 As a protecting group shown by PG', acyl group such as acetyl
group or trifluoroacetyl group, lower alkoxycarbonyl group such as
t-butoxycarbonyl group, aralkyloxy carbonyl group which may have
substituent such as benzyloxycarbonyl group, or aralkyl group which may
have substituent such as benzyl group or p-methoxybenzyl group 10 can
" be fexerg;gfied, 0225£Conversion from the comgounds represented by drid
Ehergifoehdraf formuta’(33) dnd e §BN&E A Tt maa £H I the LompalAy drtae
. represented by the general formula (25) (Step 11-A) can be performed in_ .
b Ao B4 HSETURT St 22 [ 50} eORVAN SO T s -
. . compounds represented by.the general formul(a (24) and the general . .
AR 05 (i CO LA Sorbebitia B shie GHrel Torfachy (Bt
Step_11-B) can be erformee in a similar 20 manner as described jn .
oPP ] b (U5 e T e AU Ry e Ko £ need
general formula (23a) to the compound represented by the general
" formula (24) (Step 11-C) can be performed in a similar manner as
(022 (]-?:scribed in Step 25 2-C. 74 [0228] Conversion from the compound
represented by the general formula (25) to the compound represented by
the,generah formula, (Ga) (Blep 111-D) 60 be Reemed Py depIAReion by tne
according to a known method,

general formula (6), a compound represented by the general formula
(6a) can be prepared by a synthesis method described in Production
method 11.

[0221]

[Production method 11]

[0222]

[Chemical formula 64]

_ _ -A-U .
HO Um PG! H-Ax— \Z(W\N PG!

(23a) (23)

“II}/T—J 1A
11- -
© (11)
T—Aa-H
J-U ~PG' (13) T—Aa—u ~PG!
N N
T Tw

Z 11-B Z\W)

(24)
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25

5 for example, those disclosed in "Protecting Groups in Organic

Synthesis (published by John Wily and Sons(1999))". [0229] As

suchamethod, methodsusing acids, bases, ultraviolet rays, hydrazine,

tetrabutyl ammonium fluoride, trimethylsilyl iodide and 10 the like, as well

as a reducing method can be exemplified. [0230] In Production method

02211, among compounds represented by the general formula (25) , a
[ Sémpound represented by the general formula (25a) can also be

repared by a synthesis method shown by Production 15 method 12.

b
eS8 proRdo ot 13] 103951 GheAEA ol 651 WOH =7 U7
HO-U G1 Ar(13 O-11~'N.PGlii1nill 1nil ZJ 12-A (23a) (25
£ 20 {53451 (Ahérei G A OWE 2 A0t PG are ove) 5

€in nng PG' are as defined above] 75
[022%2]?34] Conversion from the compounds represented by the general

mula (23a) and the general formula (13a) to the compound

As a protecting group shown by PG?, acyl group such as acetyl
group or trifluoroacetyl group, lower alkoxycarbonyl group such
as t-butoxycarbonyl group, aralkyloxy carbonyl group which may have
substituent such as benzyloxycarbonyl group, or aralkyl group which
may have substituent such as benzyl group or p—-methoxybenzyl group
can be exemplified.

[0225]

Conversion from the compounds represented by the general
formula (23) and the general formula (11) to the compound represented
by the general formula (25) (Step 11-A) can be performed in a similar
manner as described in Step 2-A.

[0226]

Conversion from the compounds represented by the general
formula (24) and the general formula (13) to the compound represented
by the general formula (25) (Step 11-B) can be performed in a similar
manner as described in Step 2-B.

[0227]

Conversion fromthe compound representedbythegeneral formula
(23a) to the compound represented by the general formula (24) (Step
11-C) can be performed in a similar manner as described in Step
2-C.
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represented by the general formula (25a) (Step 12-A) can be performed 5
in a similar manner as described in Step 3-A. [0235] In Production
method 11, among compounds represented by the general formula (25) ,
a compound represented by the general formula (25b) can also be
prepared by a synthesis method described in 10 Production method 13.
0236] [Production method 13] [0237] [Chemical formula 66] O Ar (14)
[022R} HN-UWN.G' (14) R1 ZJ 13-A (23b) ~T NH Hurl-iis Ar " ii. ..., (13b)
ANy RLZ0Z) 138 0) (2o 15102081 MNEIEIN NG AL T T2 Vo

(25) to the compound represented by the general formula (6a) (Step
11-D) can be performed by deprotection according to a known method,
for example, those disclosed in “Protecting Groups in Organic
Synthesis (published by John Wily and Sons (1999))".

[0229]

As such amethod, methodsusingacids, bases, ultraviolet rays,
hydrazine, tetrabutyl ammonium fluoride, trimethylsilyl iodide and
the like, as well as a reducing method can be exemplified.
[0230]

In Production method 11, among compounds represented by the
general formula (25), a compound represented by the general formula
(25a) can also be prepared by a synthesis method shown by Production
method 12.

[0231]
[Production method 12]
[0232]

[Chemical formula 65]

ok
HO-MN/PG1 (13a) O— UY\N/P@
W > W
Z\) 12-A ZJ

(23a) (25a)

[0233]

[wherein ring Ar, U, W, Z, and PG' are as defined above]

75



[0239] 76 Conversion from the compounds represented by the general
formula (23b) and the general formula (14) to the compound represented
by the general formula (25b) (Step 13-A) can be performed in a similar
manner as described in Step 4-A. 5 [0240] Conversion from the
compounds represented by the general formula (26) and the general

023formula (13b) to the compound represented by the general formula (25b)

[ @tep 13-B) can be performed in a similar manner as described in Step

4-% 10 [0241] In Producggn method 1, gmon compoundds Eoepre?ented bg 1
the” Gehatal 1ormdia (B) 4 CompORnd teresantes by the géneral formaii =2

b) c ib prepared by a synthesis. methqd d rﬁi@ed in Production
For ] 1) 18 041 T Elch meha u8) [Go] (ERehiéal AN
repr?zs? }}Ne 1%/((35 ge: 8%%%&%%@ %L&%%% %\égy f%gg?)AéaE%l %e‘J};Léli ormed

5 in a similar manner as described in Step 3-A.
[0235]

In Production method 11, among compounds represented by the
general formula (25), a compound represented by the general formula
(25b) can also be prepared by a synthesis method described in

10 Production method 13.
[0236]
[Production method 13]
[0237]

[Chemical formula 66]

Td—CHO
Hw—U\j//\N/PG1 (14)
R! w
4 13-A

(23b)

H'QH
OHC— U -PG! R' (130) TATUN S yPe!
Twh SR A

Z\) 13-B z

(26)

(25b)
15

[0238]

[wherein ring Ar, T, T%, U, U®, W, 2, R', and PG' are as defined above]

[0239]
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14-B Ri ZJ (6b) 20 [0244] 77 [wherein ring Ar, T, U, W, Z, R', and PG' are
as defined above] [0245] Conversion from the compounds represented by
the general formula (27) and the general formula (13b) to the compound
represented 5 by the general formula (28) (Step 14-A) can be performed
in a similar manner as described in Step 5-A. [0246] Conversion fromthe
compound represented béthe general formula é28 to the compound 1
repr88&iited by thd geherdlTofmIBR{BBS fote P16 1918) ChrBe pefoffibd 2
in.a similar manner as described in Ste -D, [0247] In Production
Form T N RO RS R ERRdd by fo o T AFORAAIS By s =t =d
compound represe tedﬁ? the general formula_ 1 %60 can be prepared . .
oy Sk T o (RIS Ao I MRS R TS TORRR - & i 1ax
Production method.15] [Q249] 20 [Chemical formula 68] 78 ~T COOH
mannER RBGH R 8 OO FE T K-

[0240]

Conversion from the compounds represented by the general
formula (26) andthe general formula (13b) tothe compound represented
by the general formula (25b) (Step 13-B) canbe performed ina similar
manner as described in Step 4-B.

[0241]

In Production method 1, among compounds represented by the
general formula (6), a compound represented by the general formula
(6b) can be prepared by a synthesis method described in Production
method 14.

[0242]
[Production method 14]
[0243]

[Chemical formula 67]

HOOC- U\(\N/PG‘ R" (13b) T‘E:?C— UY\N/PG‘
w W
Z\/‘ 14-A Z\)

(27) (28)

= TRy
D

(6b)

[0244]
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PriN R''vR Z15A (23b) (29) Ala T-CON-"NH i 15-B R ZJ (6¢) [0250]
[wherein ring Ar, T, U, W, Z, R', and PG’ are as defined above] [0251] 5
Conversion from the compounds represented by the general formula
(23b) and the general formula (18) to the compound represented by the
general formula (29) (Step 15-A) can be performed in a similar manner as
described in Step 5-A. ESZSZ] 10 Conversion fromthe compound,
[he resrBsdritBd By'the Hendtal Tormiula™(20)¥8the ComfipSurit reprédatitdd By ve!
[024% general formula (6¢) (Step 15-B) can be performed in a similar
nner as described in Step 11-D. [0253] 15 In Production method 1,

among, compounds represented by the general formula (), compound, )
represenetea]byrihe genera Formu Féloﬂg%anﬁ?e prepare by% syn IS

fo rmlr%]g%\ug%?%?ggbﬁgelGeprll’gg:%(itlgg rmgigogl%% )[chc?élnezgcgﬁgaogggt-q:nepre sented
by the general formula (28) (Step 14-A) can be performed in a similar
manner as described in Step 5-A.

[0246]

Conversion fromthe compoundrepresentedbythegeneral formula
(28) to the compound represented by the general formula (6b) (Step
14-B) can be performed in a similar manner as described in Step
11-D.

[0247]

In Production method 1, among compounds represented by the
general formula (6), a compound represented by the general formula
(6c) can be prepared by a synthesis method described in Production
method 15.

[0248]
[Production method 15]
[0249]

[Chemical formula 68]
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79 [0255] [Chemical formula 69] T-NH Ar R (13b) 16-B T-NCO H-At~- |
Ar ~N#PG (19) _ Ar T-N-CO-A- UN.PG1JJ Z16AR Z W (23c) (30) Ar
TN CO-Ab - NH 16-C RI ZJ (6d) [0256] 5 [wherein ring Ar, Ab, T, U, W,
Z, R', and PG’ are as defined above] [0257] Conversion from the
compounds represented by the general formula (23c) and the general
formula (19) to the ompound represented by the general formula (30)
(Step 16-A) can I oFe€¥hia similar 10 manner as described in Step

HINZ | \A\lfﬁﬂ@@hv from the) co§‘r§ HeGyeneral
Rlorm é’&;bc) and'ﬂw;%e‘xreml'fann b) to tHe! comgguﬁg

(23b) (29)

ORI Oy

15-B z
(6c)

[0250]
[wherein ring Ar, T, U, W, Z, R', and PG' are as defined above]
[0251]

Conversion from the compounds represented by the general
formula (23b) andthe general formula (18) tothe compound represented
by the general formula (29) (Step 15-A) can be performed in a similar
manner as described in Step 5-A.

[0252]

Conversion fromthe compoundrepresentedbythegeneral formula
(29) to the compound represented by the general formula (6c) (Step
15-B) can be performed in a similar manner as described in Step
11-D.

[0253]

In Production method 1, among compounds represented by the
general formula (6), a compound represented by the general formula
(6d) can be prepared by a synthesis method described in Production
method 16.

[0254]
[Production method 16]
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represented by the general formula (30) (Step 16-B) can be performed 15
in a similar manner as described in Step 7-B. [0259] Conversion fromthe
compound represented by the general formula (30) to the compound
represented by the general formula (6d) (Step 80 16-C) can be performed
in a similar manner as described in Step 11-D. [0260] In Production
method 1, among compounds represented by the 5 general formula (6) ,

[025g]compound represented by the general formula (6e) can be prepared by

ch a.S%thegis mei%od (%(f}scribed in Production method 17. [0261]

: eﬁf}r duction Mg oa6 ] 10[0262] [Chemical formula 70] T OH HN- Ar

UNPG' (13c) T O CON iIiPG' R7WjArR' 7Wj -~/ 17-A -~/ (23b) (31)

1VVV-NI\_AriY LB W

R" (13p)
/ 16-B
~NCO
H-Ab—UY\N/PG’ (19) T-N-CO— Ab— ~PG!
bW - ¥ YN
16-A ZQ

(23¢) (30)
- N-CO— Ab—
('l'; quCO A U\T/»\NH
- . )
16-C R 2V
(6d)
[0256]
5 [wherein ring Ar, A", T, U, W, Z, R', and PG! are as defined above]

[0257]

Conversion from the compounds represented by the general
formula (23c) andthe general formula (19) tothe compound represented
by the general formula (30) (Step 16-A) can be performedin a similar

10 manner as described in Step 7-A.
[0258]

Conversion from the compounds represented by the general
formula (23c) and the general formula (13b) to the compound
represented by the general formula (30) (Step 16-B) can be performed

15 in a similar manner as described in Step 7-B.
[0259]

Conversion fromthe compoundrepresentedbythegeneral formula

(30) to the compound represented by the general formula (6d) (Step
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(6e) [0263] [whereinring Ar, T, U, W, Z, R', and PG' are as defined
above] 15 [0264] Conversion from the compounds represented by the
general formula (23b) and the general formula (13c) to the compound
represented by the general formula (31) (Step 17-A) can be performed in
a similar manner as described in Step 7-B. 20 [0265] 81 Conversion from
the comr%ound reﬁresented by the general formula (31) to the compou

) d
16-ClepraBerted byt 86%‘?1&&90%&&?6&?@%@8“{‘%%)%%n e prtot dqi]ﬁ step

a similar manner as described in Step 11-D. [0266] 5 In Production

11 Dyethod 1, among compounds represented by the general formula (6) ,

[0268 mpounds represented by the general formulas (6f) and (6g) can be
prepared by a synthesis method described in Production method 18.

[0267] 10 [Production methad 18] [0268] [Chemical formula 71] Ja-CH
(C IR O OFICACHOYTNIFG 21 ZXAH(CIE)P CHO T8 o0 > the

sonolQPEHE20) HE-A &AL (GFARCHEGHCIMNES JERZY commana
(6e) can be prepared by a synthesis method described in Production
method 17.

[0261]

[Production method 17]

[0262]

[Chemical formula 70]

T—OH
H'}“U\’/\N/PG‘ (13¢) T—o—co-r;l— U\(\N/Peﬂ
R!?

R Z\W) 17-A Z\W)

(23b) (31)

T-o-co-r;li— U\/\NH
17-B RE W

(6e)

[0263]

[wherein ring Ar, T, U, W, Z, R', and PG' are as defined above]
[0264]

Conversion from the compounds represented by the general
formula (23b) and the general formula (13c) to the compound
represented by the general formula (31) (Step 17-A) can be performed
in a similar manner as described in Step 7-B.

[0265]
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Z, (32) (33) 18-C 18-E Ar (CHt)PCH=CH(CF")q"y'-~NH 18-F _ Ar
(CHz)k~NH ZJ Z, (60 (6g) [0269] 82 [wherein ring Ar, W, Z, Ja, p, q, K,
and PG' are as defined above] [0270] Conversion from the compounds
represented by the general formula (24a) and the general formula (20) to
the compound represented 5 by the general formula (32) (Step 18-A) can
be performed in a similar manner as described in Step 9-A. [0271

Co %P’s?o‘hsFr8ﬁﬁﬁ8%ﬁ1%88ﬂ‘c?so%bﬁié%%%feedsB%?e é’n‘é?aﬂ Fohrar formula

(263) dth | formul th d ted 1
(31) (5 e SO (SR o ) B, DO BRIt Seli (o) (step

anner as de crlbed in Step 9-B. [0272] Conversio fromthe

om
17 B Pt A5 A S e ot 11D

(026 e general formula (6f) (Step 15 18-C) can be performed in a similar
anner as described in Step 11-D. [0273] Conversion fromthe compound

: reygspnie e energl e (324 e sameRUbisRreened By e
the genera form a(
general formula (6), compounds represented by the general formulas
(6f) and (6g) can be prepared by a synthesis method described in
Production method 18.
[0267]
10 [Production method 18]

[0268]

[Chemical formula 71]

J2-CH,~(CH), ~PG! OHC—(CH), ~PG!

4 y4

(24a) (26a)

(20) (21)
(CH,) CH=CH(CH), _pgt 18D ‘(cw)k el
ey

(33)

(32)
(crg ).CH= CH(CI—;)Y\NH 8-F ./(crg)

(6f) (69)

[0269]
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20 18-D) can be performed in a similar manner as described in Step 9-C.
[0274] Conversion fromthe compound represented by the general formula
(33) to the compound represented by the general formula (6g) (Step 83
18-E) can be performed in a similar manner as described in Step 11-D.
[0275] Conversion from the compound represented by the general formula

" 5(9’% to the compound represented by the general,formula (6qg) (Step
[Whetg i daiffe petioimetyina similafmahnet &S déschitéd fir sty gied abovel

éo 76] In Production method 1, among compounds represented by the 10

[027

neral formula (6) , a compound represented by the general formula
nthesis method described in I’bOdUC

(6 Cr?n bes repared gy ahs cCompou T O{D h Ploen neral
methiod 19 E)%E?Yfr[ﬁrocfuc ion Method 19] "B (0278 [Ciiemital tormiia
fo rmé%]a(:i?; 42452:;&)(1: r{é '?1 ?é%%%%?: %El)éél\lﬁ}ng 2%r) (gg)t%-ecélg%y opu%ld% % g’w‘?e sented
by the general formula (32) (Step 18-A)can be performed in a similar
manner as described in Step 9-A.
[0271]

Conversion from the compounds represented by the general
formula (26a) andthe general formula (21) tothe compound represented
by the general formula (32) (Step 18-B) can be performed in a similar
manner as described in Step 9-B.

[0272]

Conversion fromthe compoundrepresentedbythegeneral formula
(32) to the compound represented by the general formula (6f) (Step
18-C) can be performed in a similar manner as described in Step
11-D.

[0273]

Conversion fromthe compound representedbythegeneral formula
(32) to the compound represented by the general formula (33) (Step
18-D) can be performed in a similar manner as described in Step
9-C.

[0274]
Conversion fromthe compound representedbythegeneral formula

(33) to the compound represented by the general formula (6g) (Step
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19-B Ar ~NH ZJ (6h) [0279] [wherein ring Ar, W, Z, ja, p, g, and PG' are
as defined above] 84 [0280] Conversion from the compounds
represented by the general formula (24a) and the general formula (22) to
the compound represented by the general formula (34) (Step 19-A) can
be performed in a similar 5 manner as described in Step 10-A. [0281]
15— Conversion fromthe compound represented by the general formula (34)
Elo the eatipSind fepPesSentdd by the genérdl Forhiiia t6h) (5165 1&B) %Bn Step
be performed in a similar manner as described in Step 10 11-D. [0282] In
Production methods 2 to 10, compounds represented by the general
00 27%oimulas (10), (15) and (16) can be prepared by a synthesis method
scribed in Production method 20. 15 [0283] [Production method 20]

m%?J&%Q%T%ﬁ%@Q%%%7B ggoung&epresentedbythegeneralformula

11-D

(6f) to the compound represented by the general formula (6g) (Step
18-F) can be performed in a similar manner as described in Step
9-C.

[0276]

In Production method 1, among compounds represented by the
general formula (6), a compound represented by the general formula
(6h) can be prepared by a synthesis method described in Production
method 19.

[0277]
[Production method 19]
[0278]
[Chemical formula 72]

(CH);C=CH

Ja—(CHz)qY\N/ PG (22) ‘a (Cro)y CEC_(CHz)"\(\N/ PG
z\W) 19-A z W

(24a) (34)

(CH,)-C=C-(CH,)
19-B P q\(\NH
2V

(6h)
[0279]
[wherein ring Ar, W, Z, J%, p, g, and PG' are as defined above]
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PG2-A-U (7) \/ PGz-A'-U \ ~NH COORa ~N COOFP ZJ 20-A ZJ (35) (36)
X 20-D 20-B E X (6) CHO 20-C H A-U COOFi" ZJi (10, i6) PG2-Ac-U 7
N ZW I CHO 20-E (37) OHC U~\N\ Il W COORS Z (15) [0285] [wherein
PG2 represents a protecting group or hydrogen atom, Ac represents an
oxygen atom, sulfur atom, -NR'-, or -OOC-, and U, Ua, 5W, X, Z, R', Ra,
[028§nd E are as defined above] [0286] As a protecting group shown by PG,
&yl group such as acetyl group or trifluoroacetyl group, lower

alkoxycarbonyl group such as t-butoxycarbonyl group, aralkylox

OO b o ot T8 SN BRLAGAF I B o R BT =2
rornfJiOLR RN GOUBS Which. Daue SUBSIlog) Such o DenaY s ccented

p OX ,'S as

p or ﬁip 8rr1§ﬂugr8u ly Ogroup sSuc

-me benzyl gro
by~tﬁgq§§Q¥§ﬂX!gg¥%hﬁ%.(34) (Step 19-A) can be performed in a similar

manner as described in Step 10-A.
[0281]

Conversion fromthe compoundrepresentedbythegeneral formula
(34) to the compound represented by the general formula (6h) (Step
19-B) can be performed in a similar manner as described in Step
11-D.

[0282]

In Production methods 2 to 10, compounds represented by the
general formulas (10), (15) and (16) can be prepared by a synthesis
method described in Production method 20.

[0283]
[Production method 20]
[0284]

[Chemical formula 73]
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86 t-butyldimethylsilyl, phthaloyl group or the like can be exemplified.
[0287] Conversion from the compounds represented by the general 5
formula (35) and the general formula (7) to the compound represented by
the general formula (36) (Step 20-A) can be performed in a similar
manner as described in Step 1-A. [0288] Conversion from the compounds
represented by the general 10 formula (35) and the general formula (8) to
the compound represented Xgeneral formula (37) (Step 20-B) can
be performedin a similar g»3a )
ConverS|on fromthe co epresented [;1

F&7) &5 the nd rgﬁ esentPHY t general\f‘q:)rA » R

20-C) can \ﬁ formed in@similar manner as de d in Step 1 C
[0290] In the general formula (36), conversion from a compound in 20
which PG2(®8presents a protecting group to the comﬁaﬂnd represented
by the|general formulas (10) , or (16)A(Step 20-D) can e performed by
deprotection ac {1y to a knownymethod, for example, those disclosed

in2PRjtecting in Organig’Synthesis (published by Ja xWin and
Sons(1999))(s)87 Ag§uch a preghed, methods using acid, g ultraviolet

rays, H-A—U
Y T COOR®
y4
X
/@ (10, 16)
2 AC—
W 20-E
(37) X
W COOR

z
(15)

[0285]
[wherein PG’ represents a protecting group or hydrogen atom, A°
represents an oxygen atom, sulfur atom, —NRL} or —-00C-, and U, U4,

W, X, Z, R', R*, and E are as defined above]

As a protecting group shown by PG, acyl group such as acetyl
group or trifluoroacetyl group, lower alkoxycarbonyl group such
as t-butoxycarbonyl group, aralkyloxy carbonyl group which may have
substituent such as benzyloxycarbonyl group, aralkyl groups which
have substituent such as benzyl group, p-methoxybenzyl group or

triphenyl group, silyl group such as trimethylsilyl group or
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hydrazine, tetrabutyl ammonium fluoride, trimethylsilyl iodide and the like,
as well as a reducing method can be exemplified. [0291] 5 In the general
formula (10), conversion from a compound in which Ac is an oxygen atom
(excluding compound in which U represents a single bond) to the
compound represented by the general formula (15) (Step 20-E) can be
erforme at -78 to 50C for 15 minutes to 6 hours in an appropriate
t_bugé’l%gﬁf??&jé’faﬁﬂléldicﬁib?&%é%%e?i@qgtrgﬁyd:rgﬁjr&ﬁ,k(ﬁeﬁ'@/ije%ﬁ%r, a
ﬁﬂxtgre thereof or the like, in the presence of a base such as
exemﬁielfhﬁlg ine, pyridine, diisopropylethylamine or the like, and in the
[0289resence of dimethylsulfoxide, and, if need be, acid such as trifluoro
a&etic acid, by using an electrophilic agent such as oxalyl chloride, 15
dic%(clohex I.carb%diimidghsulfur trioxid gyridine compcleé, r aggtic 1
an %er 6. 65&5]2] ﬁ%?natw%lﬁ%lg %g%pouﬁﬁg?gSF’e%%n?ed 9] the Ser?eergFra
formula. (15) can be prepare reaction to 50C for 30 minutes to
o B B MG SNt orl bl eI R L= sented
dichloromethane, acetonitrile or the like, using Dess-Martin _peripdinane . _ .
oy e oG R 1 1 L S b HORoh 3 Fih ohgy o T Gimi Lax
marlrlg%rther %r&!;tfg@cpei%r%%e‘j le&eaction at 0 to 50C for 25 10 minutes
fo 36 hours in an appropriate golvent,' for example, 88 chloroform,
ichloromethane, acetonitrile or the like, using tetrapropyl ammonium

[0289if .
pérrutenate in the presence of

Conversion from the compounds represented by the general
formula (35) and the general formula (8) to the compound represented
by the general formula (37) (Step 20-B) can be performedin a similar
manner as described in Step 1-B.

[0289]

Conversion fromthe compoundrepresentedbythegeneral formula
(37) to the compound represented by the general formula (36) (Step
20-C) can be performed in a similar manner as described in Step
1-C.

[0290]

In the general formula (36), conversion from a compound in
which.PGZrepresentseaprotecting'group1uathe compound represented
by the general formulas (10), or (16) (Step 20-D) can be performed
by deprotection according to a known method, for example, those
disclosed in “Protecting Groups in Organic Synthesis (published

by John Wily and Sons(1999))”.
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4-methylmorpholine N-oxide. Furthermore, it can be prepared by reaction
at 0 to 50C for 5 0.5 to 6 hours in an appropriate solvent, for example,
chloroform, dichloromethane, benzene, toluene or the like, in the
presence of a cooxidant such as sodium hypochlorite, a reaction auxiliary
agent such as potassium bromide and a buffer such as sodium hydrogen
carbonate a%ueous solution, using 2,2,6,6-tetramethylpiperidine 10

N-OXid8” [0283] it tHe gehal fotmbiat (19)2 The cotmpsund ik WhicHAE T Tavs-
represents an oxygen atom can be converted into .a compound in which

Y Bt T SRy QAR oo SO nth Wi ace and
nown 15 method, for example, "Jikken Kagaku Koza (Experimental.

SEpv e el s ST P SR N TRR

[029|i(=.el‘presented by the general formula (1a), a compound represented by the
neral formula (Io) can alsobe prepared 20 by a synthesis method

ge cribed in I;rrg)dugiio (gneth d%@%%iflﬁ;g%%ction ethod 21 und in
10995] [ERelHieal Torincid TAT B0 oL i a1 DO GO BRE

whicﬁ‘rA-E élggrll\“oﬁg/'%“éﬁ aix_ng (Zey<\{: %-(ﬁ;é Zc%ryl\é\é%nd in which U represents
a single bond) to the compound represented by the general formula
(15) (Step 20-E) can be performe at -78 to 50°C for 15 minutes to
6 hours in an appropriate solvent, for example, dichloromethane,
tetrahydrofuran, diethyl ether, a mixture thereof or the like, in
the presence of a base such as triethylamine, pyridine,
diisopropylethylamine or the like, and in the presence of
dimethylsulfoxide, and, if need be, acid such as trifluoro acetic
acid, by using an electrophilic agent such as oxalyl chloride,
dicyclohexyl carbodiimide, sulfur trioxide pyridine complex, or
acetic anhydride.
[0292]

Alternatively, the compoundrepresentedby the general formula
(15) can be prepared by reaction at 0 to 50°C for 30 minutes to
12 hours in an appropriate solvent, for example, dichloromethane,
dichloromethane, acetonitrile or the like, using Dess—-Martin
periodinane
(1,1,1-tris(acetoxy)-1,1-dihydro-1,2-benziodoxol-3-(1H)-one).

Furthermore, it can be prepared by reaction at 0 to 50°C for

10 minutes to 36 hours in an appropriate solvent, for example,
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(10) (16) [0297] [wherein Ad represents an oxygen atom, or -NR'-, and

ring Ar, T, U, W, X, Z, R', Ra are as defined above] 5 Conversion from the

compounds represented by the general formula (16) and the general

formula (13c) to the compound represented by the general formula (lo)

(Step 21-A) can be performed first by letting the compound represented

by general fo,rmulaélG react at room temperature to 150C for 3to 12 |
Chloﬁ8§%ﬁﬁ'andépcﬁ}68 SHESONER ! 16 ST eXAnTdié FerZene foldérie r  US1n9
ot tetragédﬁofuran, 1,4-dioxane, a mixt_'Eure,ther of or the like, in the presence

St IEPa Page sud Oarélp Fidine, rt‘lgitt»i:ﬁwnygf‘ar%inler,l -m%tf?yﬁr%%%hcoﬁin%,

4_me4%%qneth @glini%)é)yquidigei%[ the like, using phosphonic azide such as

err[%?Ir osphonic azide" or the like to convert a carboxyl group into an

isogyanate group, 15 and then conducting reaction with. the c und .
o e B e L o 18D O (6 b g b0°C for
hours,in an appropriate_solvent, for example, bepzene, toluene,
05 Bt T AR, A Tee eIt o the ke e SrEkhRgoT™
. fa base such a ridine, triethylamine, N- et:{yl orphaline, or 20
e AT e o C[CP081 50 Ths Conbarais My Bence ©f
erformed 1% Iettlg%éfg.%% oundhﬁecpgesc%ntead ]Igg t@%general}g‘cljﬁmula

@ (fé)(%ae%%tsat -}115at0 hinutes 1o 3 hdurs in the absence of in the agent

su chltoéerszﬁ%ﬁo% rS‘aQnIf}E’ RLoRtiate salyent, fqf example, penzene 1olyene 1y arogen
carbonate aqueous solution, using 2,2,6,6-tetramethylpiperidine
N-oxide.

[0293]

Inthe general formula (10), the compound inwhichA° represents
an oxygen atom can be converted into a compound in which A® represents
NH, for example, by Gabriel reaction in accordance with a known
method, for example, "Jikken Kagaku Koza (Experimental Chemistry
Lecture) (published by Maruzen) ."

[0294]

Among compounds represented by the general formula (la), a
compound represented by the general formula (lo) can alsobe prepared
by a synthesis method described in Production method 21.

[0295]
[Production method 21]

[0296]

[Chemical formula 74]
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5 dichloromethane, a mixture thereof or the like, in the presence of a
base such as pyridine or triethylamine if need be, using thionyl chloride,
thionyl bromide, acetic anhydride or ethyl chlorocarbonate, thereby
making a carboxyl group into a reactive derivative group such as acid
chloride, acid bromide or acid anhydride, and then 10 conducting reacting
at 0 to 50C for 0.5 to 6 hours in an appropriate solvent, for
example,water,acetone, 1,4 d'j\g are&; ftthhydrofuran, benzene, toluene, X
: in the presence of an
HOOgu n /@

@- hé sacﬁo%ﬁ\sgh\pj COOR
sodiu ilyl azide, and th \W)

conducting reaction at room temperature to 150C for 3 to 12 hoursin an
appropEiI%rsle solvent, for example, benzene, toluene, tetraﬁ%rofuran,
1,4-dioxane, a mixture thereof or thelike, thereby making a carboxyl

(02 5group into an isocyanate group, and then conducting reaction with the
c&mpound 20 represented by the general formula (13c) at 0 to 150C for

rene @10 A2 howrs in an.apprgpriate solvent, for example. benzene. Jolyeng,
tetrarhy rofuran, fi-cﬁoxane, a mixture therdof or the like’ in_ the pres%nce’ ’

of bage ch asp ridine, triethylamine, N-methylmorpholine,

4-( fmethj#arﬁino)p%/{rﬁng%r%e like if need 25 be. 91 Among

compeynds represeniedin the general formula,dal,a compoun 1

represgr?tedlby the genera eformu ao(lllg) can a}%s e Brepare by ae genera

form X%tzei%§ %Med838réb:eadl'@ffﬂgﬂgtli)yﬁg?tpgdc ?1% ég%%%ugd represented

Production method 22]

U, W

by the general formula (lo) (Step 21-A) can be performed first by
letting the compound represented by general formula (16) react at
room temperature to 150°C for 3to 12 hours in an appropriate solvent,
for example, benzene, toluene, tetrahydrofuran, 1,4-dioxane, a
mixturethereoforthelike, inthepresenceof abase suchaspyridine,
triethylamine, N-methylmorpholine, 4-(dimethylamino)pyridine or
the like, using phosphonic azide such as diphenylphosphonic azide
or the like to convert a carboxyl group into an isocyanate group,
and then conducting reaction with the compound represented by the
general formula (13c) at 0to150°Cfor0.5tol12hoursinanappropriate
solvent, for example, benzene, toluene, tetrahydrofuran,
1,4-dioxane, a mixture thereof or the like, in the presence of a
base such as pyridine, triethylamine, N-methylmorpholine, or

4- (dimethylamino)pyridine if need be.

[0298]

90



10

15

20

25

[0300] [Chemical formula 75] R5 | Rs-SI-CN T-CHO Fi (39) 22-A a(3 8)
CN 5 X Ar O-Si-R6 X J-~ IN \ COOK' (40) Ar T OC-rN \~ COOR' \) 22-B
zJ (12) (19) I-J 22-D Ar (11) R5 X R6-Si-CN X OHC-U\N\IR'(39) 1 'U~
| Z W COOFP R6-SI-0 NIQCOOFF | 22-C JR4 z (41) (42) [0301] 10
[wherein R4, R5 and R6 which are identical or different, represent a lower

alkyl group or aryl,groug, and ring Ar, T,U, W, X, Z, Ra, and J are as
de#ﬁ'dg Brgrsion may be perrformed by letting the compound

represented by the general formula (16) react at -15 to 50°C for

5minutes to 3 hours inthe absence or inthe presence of an appropriate

solvent, for example, benzene, toluene, tetrahydrofuran,

dichloromethane, a mixture thereof or the like, in the presence

of a base such as pyridine or triethylamine if need be, using thionyl

chloride, thionyl bromide, aceticanhydrideorethyl chlorocarbonate,

thereby making a carboxyl group into a reactive derivative group

such as acid chloride, acid bromide or acid anhydride, and then

conducting reacting at 0 to 50°C for 0.5 to 6 hours in an appropriate

solvent, forexample, water, acetone, 1,4-dioxane, tetrahydrofuran,

benzene, toluene, dichloromethane,

a mixture thereof or the like,

in the presence of an auxiliary agent such as 18-crown-6 if need

be,

using salt azide such sodium azide or silyl azide such as

trimethylsilyl azide, and then conducting reaction at room

temperature to 150°C for 3 to 12 hours in an appropriate solvent,

for example, benzene, toluene, tetrahydrofuran, 1,4-dioxane,

mixture thereof or thelike,

a

thereby making a carboxyl group into

an isocyanate group, and then conducting reaction with the compound

represented by the general formula (13c) at 0 to 150°C for 0.5

to

12 hours in an appropriate solvent, for example, benzene, toluene,

tetrahydrofuran, 1,4-dioxane, a mixture thereof or the like,

the presence of a base such as pyridine, triethylamine,

in

N-methylmorpholine, 4-(dimethylamino)pyridine or the like if need

be.
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[0302] 92 Conversion from the compounds represented by the general
formula (38) and the general formula (39) to the compound represented
by the general formula (40) (Step 22-A) can be performed at 0 to 60 C for
3 to 24 hours in the absence or in the presence of an appropriate 5
solvent, for example, dichloromethane, chloroform, tetrahydrofuran,
diethyl ether, N,N-dimethylformamide, 1,4-dioxane, acetonitrile, a mixture

thetBEF6h (RETRRU I the TREEREE b Lot 4010 SERCaS zincbldeds (12) - &

need be. [0303] 10 Conversion from compounds represented by the
oD AP RS £5) B 1 SRNSFE T T o) S E A BG Gt Brepared

comp

oy arcliestled by g geperaLiormula (10) (Slenge.B) canbe peromed
flrsYBy Iee?tlng e compoundcrepresenjted y the general fSrmura (

(029 act with the compound represented by the general formula (12) at -78

to 60C for 1 to 12 hours in an appropriate solvent, for example,
enzene, toluene, tetrahydrofuran, diethyl ether, 1,4-dioxane,

[Proﬁll,]ﬁ-%dllr%%tr% %Erﬁgmggg dimethylsulfoxide, a mixture thereof or the like,

[03061 the presence of a base such as sodium hydride, lithium diisopropyl
arlnide, lithium bis (trimethylsilyl)amide, potassium 20 t-butoxide or the like,

[Cherann%(jglrlenfg,;q:nmqlJ cgingg?action at 0 to 100C for 1 to 48 hours in the
absence or in the presence of an appropriate solvent, for example, water,
acetic acid, methanol, ethanol, ethyleneglycol, tetrahydrofuran,
1,4-dioxane, a mixture ghereof or the like, using acid such as hydrochloric
acid, sulfuric acid, ag_égt_r&p\cid or the like.

|
T-CHO R B9
an |

(38)
CN ?5
J@x (ny " osw X
Re
J- (40) T-0C— /@
U\@' COORe U\/\N

09-B ZlN) COOR

(12) (19)

T—J
22-D

(11)
RS
|

X R6—Si—CN X

C /@ F|‘4 (39) ?5 E\;E /@

OHC- 39
N &
u\(w\ COOR RS z: 0 U\z@N

7 29.C COOR

(1) (42)

[0301]

10 [wherein R4,E§ and R® which are identical or different, represent
a lower alkyl group or aryl group, and ring Ar, T, U, W, X, Z, R%
and J are as defined above]

[0302]
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93 [0304] Conversion from the compounds represented by the general
formula (41) and the general formula (39) to the compound represented
by the general formula (42) (Step 22-C) can be performed in a similar 5
manner as described in Step 22-A. [0305] Conversion from the
compounds represented by the general formula (42) and the general

formula (11) to the compound represented by the general formula (1
(SIeIEBY A oS 14 i 10 P EE Qb el

form Ii %328 .8[9306 Com oun sre esented gy the eneral form rTélb can . 4
HLS E §% %ys ar N ERR o i

oy 5 I Erobtin o3 03 Chemes rmia T
60° C@K¥%t02%%éh§gq§t %%%ggggg%¥¥W%%é§%g gnceofanapproprlate
solvent, for example, dichloromethane, chloroform, tetrahydrofuran,
diethyl ether, N,N-dimethylformamide, 1,4-dioxane, acetonitrile,
a mixture thereof or the like, in the presence of Lewis acid such
as zinc iodide if need be.

[0303]

Conversion from the compounds represented by the general
formula (12) and the general formula (40) to the compound represented
by the general formula (lg) (Step 22-B) can be performed first by
letting the compound represented by the general formula (40) react
with the compound represented by the general formula (12) at -78
to 60°C for 1 to 12 hours in an appropriate solvent, for example,
benzene, toluene, tetrahydrofuran, diethyl ether, 1,4-dioxane,
N, N-dimethylformamide, dimethylsulfoxide, a mixture thereof or the
like, in the presence of a base such as sodium hydride, lithium
diisopropyl amide, lithium bis (trimethylsilyl)amide, potassium
t-butoxide or the like, and then conducting reaction at 0 to 100°C
for 1 to 48 hours in the absence or in the presence of an appropriate
solvent, for example, water, acetic acid, methanol, ethanol,
ethyleneglycol, tetrahydrofuran, 1,4-dioxane, a mixture thereof
or the like, using acid such as hydrochloric acid, sulfuric acid,

nitric acid or the like.
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Conversion from the compound represented by the general formula (9) to
the compound represented by the general formula (Ib) (Step 23-A) can be
performed at room temperature to 50C for 1 to 12 hours in water or in
mixture of water and appropriate organic solvent 5 such as t-butyl alcohol,
2-propanol, acetonitrile or the like, by using isobutylene, chlorite such as
O3Osodium chlorite or the like, and sodium dihydrogenphosphate. [0311]
[ Mternatively, the conversion can also be performed at room 10
temperature to refluxing t%mperatures for 1 to 6 hours in \ga#er o%in 1
mixtare of (Watet anrdoénpptroSrigt%méjragﬁﬁssof\%ﬁ]f%ﬁ%ﬁlgg te %h%/ rofaran; =
1.4-digxane or the like, by using silver (1) i? and a base such as
o Ty G hATh POGTe, Maturs Ry e P egResented

by cicBibonate or fhe ke, 19 [03171 Eurthermore, it can also be performed at .,
ro temperature to re [Lixing Temperatures for 1'to ours In water or In

mixture 8fe Watet:baen gﬁpg)tpriatezgr_ggnic solvent such as t-butyl alcohol,

manngxr S Cri . .
dichforomethane or the ike, 89 using permanganate such as potassium

(030 9 permanganate or the like. [0313] Among compounds represented by
the general formula (Ib), a compound represented by the general formula

(Ig).can also.be prepared .by a synthesis method described.in Production
e B4 58 o oo Toad b hod i Coces Y PEAt YBRleray

formula (42) and the general formula (11) to the compound represented
by the general formula (1g) (Step 22-D) can be performed in a similar
manner as described in Step 22-B.

[0306]

Compounds represented by the general formula (lb) can also
be prepared by a synthesis method described in Production method
23.

[0307]
[Production method 23]
[0308]

[Chemical formula 76]
X X
Dl (D K
N N
CHO ] h COOH
9) (1b)

[0309]
[wherein ring Ar, Y, W, X, and Z are as defined above]

[0310]
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[0315] [Chemical formula 77] X x nil V 24-A Dr (CHz)kN Ar
(CHr)pCH=CH(CF~)gN COON Z ™ | COON Z W (1 P) J (Ig) 5 [0316]
[wherein p, q, k, ring Ar, W, X, and Z are as defined above] Conversion
fromthe compound represented by the generalformula (1p) to the
compound represented by the general formula (Iq) (Step 24-A) can be
performed in a similar manner as described in Step 10 9-C. In Production

me(Eﬁ&Y T Shghg CoMpatndE rprEsehtéd by the- eg%ﬁé’r‘é?ﬁ)ﬁ-ﬁ i@y tgrmute

d ted by th | formula_(6i) can b
(9) S nGAIE FOMHOB e Cendc i oA clon olfibd 28, 03] 45 112) (step
23 A GO AVENIPG (130 [9313%%‘66&”&%%5?““%2%5@%& 0.3p hours
=~ (61) (

in wa% 1& mixture of water and appropriate organic solvent
such as t-butyl alcohol, 2-propancl, acetonitrile or the like, by
using isobutylene, chlorite such as sodium chlorite or the like,
and sodium dihydrogenphosphate.

[0311]

Alternatively, the conversion can also be performed at room
temperature to refluxing temperatures for 1 to 6 hours in water
or in mixture of water and appropriate organic solvent such as
tetrahydrofuran, 1,4-dioxane or the like, by using silver (I) oxide
and a base such as sodium hydroxide, potassium hydroxide, barium
hydroxide, potassium carbonate or the like.

[0312]

Furthermore, it can also be performed at room temperature to
refluxing temperatures for 1 to 6 hours in water or in mixture of
water and appropriate organic solvent such as t-butyl alcohol,
dichloromethane or the like, by using permanganate such as potassium
permanganate or the like.

[0313]

Among compounds represented by the general formula (1b), a
compound represented by the general formula (1g) can alsobe prepared
by a synthesis method described in Production method 24.

[0314]
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[0319] 96 [wherein ring Ar, T, U, W, X, Z, R, Ad, and PG’ are as defined
above] Conversion from the compounds represented by the general
formula (27) and the general formula (13c) to the compound represented
by the general formula (6i) (Step 25-A) can be performed in a similar 5
manner as described in Step 21-A. In Production method 1, among
compounds r%)p{esented by the general formula (6), a compound

[Pr ijéb?&@ﬁieﬂ% RE general formula (6)) can be prepared by a synthesis
031 ethod described in Production method 26. [0320] 10 [Production
: thod 26] [0321] [Chemical formula 79] R5 R6 -Si-CN F{5 CN
OHC-UyN_-PG' R (39) | 1 ,PG' yy R6 -Si-O ~N Z 26-B Ra z) (44) (45) T-J
[ChepkPgs Agl%%lﬂr gr;—? _Si-R6 J-1J~N PG’ (40) AyT-OC-u_PGlI

X

X
(Cl-lz)pCH=CH(CIj)ﬁ/\N/QCOOH ﬁﬁ. (CHz)k\(W\N/QCOOH
ZQZJ Z\JJ

(1p) (o)

[0316]

[wherein p, g, k, ring Ar, W, X, and Z are as defined above]
Conversion fromthe compoundrepresentedbythegeneral formula

(lp) to the compound represented by the general formula (lqg) (Step

24-17A) can be performed in a similar manner as described in Step

9-C. 1In Production method 1, among compounds represented by the

general formula (6), a compound represented by the general formula

(61) can be prepared by a synthesis method described in Production

method 25.

[0317]

[Production method 25]

[0318]

[Chemical formula 78]

T AH

HOOC- U\(\N/ PG (13¢) T-A“—CONH Um\N/ PG
W) 26-A 2V

(27)

(6i)

[0319]
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I,V 26-A Z, (24) (43) 26-D Ar T OC ~NH ZJ (6i) 97 [0322] [wherein ring
Ar, T,U, W, Z, J, R4, R5, R6, and PG' are as defined above] Conversion
from the compounds represented by the general 5 formula (24) and the
general formula (40) to the compound represented by the general formula
(43) (Step 26-A) can be performed in a similar manner as described in
p 22-B. Conversion from the compounds represented by the general
(e R S i) o e Bertraltoruls (38 toTHE oot eprsbht 207!

10 by the general formula (45) (Step 26-B) can be performed i in as similar
marTY &5 HegEribedTh Sp 257 CHtRdoR Fort the-corfSounts °neral

re ted b eneral f mula 45 dthe eral formul 1
formfh gz% oungyrepr Sente yc{ﬁe genera fi rmula 5% c%%sented

erform d in asi nner scrlb in St 22 D .
by t}Eo(rlj:ﬁ)versmnffromtrﬁe{n 31 rggjlaep]?esengd %yrfhe ggner%f?ormulla (ﬁf’)mllar
manntorthaesco oun% doreserétted by IP gen%ral {prm : E@%}Ste%oéﬁ 3)1, Lmong

performe asimi Iar ma ner as descrlbed in
compgﬂ%d&lcuo prrr] t gtzezdalr)nongicomg(r)l%nr% re 5%%eq[ed Pg thea compound

(D

representedby the general formula (6j) canbe preparedby a synthesis
method described in Production method 26.

[0320]

[Production method 26]

[0321]

[Chemical formula 79]

RS
I
RS—?—CN

R
OHC- PG R* (39) |
U\(W\N — RS—ei—oJ_ ISP
r4 26-B R Z\W)

(44) (45)

z 26-A
(24) (43)
26-D l
T-0c— NH
RO
(6i)
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general formula (41) can be prepared by a synthesis method described in

Production method 27. [0323] [Production method 27] 25 [0324] 98

[Chemical formula 80] _ X X PG2-OCHz NH (7) \ COOP PG2-OCHZ |

COOK, ZW)) 27-A Z (46) (4477) X 27-D |127-B E X ($) CHO 27-C

HOCHz U\\T N COORa ZJ (49) PG2-OCI 2 U\"N" W ZJ CHO 27-E
[032&4]8) X OHC- U\AN\J COOr~ Z (41) [0325]

[wherein ring Ar, T, U, W, Z, J, R*, R°, R®, and PG' are as defined
above]

Conversion from the compounds represented by the general
formula (24) and the general formula (40) to the compound represented
by the general formula (43) (Step 26-A) can be performed in a similar
manner as described in Step 22-B.

Conversion from the compounds represented by the general
formula (44) and the general formula (39) to the compound represented
by the general formula (45) (Step 26-B) can be performed in a similar
manner as described in Step 22-C.

Conversion from the compounds represented by the general
formula (45) and the general formula (11) to the compound represented
by the general formula (43) (Step 26-C) can be performed in a similar
manner as described in Step 22-D.

Conversion fromthe compoundrepresentedbythegeneral formula
(43) to the compound represented by the general formula (67j) (Step
26-D) can be performed in a similar manner as described in Step
11-D.

In Production method 22, among compounds represented by the
general formula (41) can be prepared by a synthesis method described
in Production method 27.

[0323]
[Production method 27]

[0324]

98



[wherein U, W, X, Z, Ra, and PG 2 are as defined above] 5 Conversion
from the compounds represented by the general formula (46) and the
general formula (7) to the compound represented by the general formula
(47) (Step 27-A) can be performed in a similar manner as described in
Step 1-A. Conversion from the compounds represented by the general 10
" formula é%46¥ and thg eneral formula (8) to the compound represented by
LCh e Gener 8 Bl (48) (Step 27-B) can be performed in a similar
manner as described in Step 1-B. 99 Conversion from the compound

represented by the general for @8) to the compound represented by
the general formula (47) (Sfep ) can be performed in a si

FRAN0eHaS escriped in Sigp 1- 5 Nyggsiapcgiuthe Om@@
represented b We’ﬁhneral_tam&_%) to the comm resentedQor®

the general fo?mulé (49) (St@3-727-D) can be performed-in.a’similar
manner as deﬁrﬁgibed in Step 20-D. In the general formulep{fl}g),
conversion frof'a compound in 10 which™G2 represents a protecting
group to the compound yepresented by'the general formula (41) (Step
27-Eg | be péerf in a similar fManner as descril?@cﬂj Step 20-E.
[0326] In{Producti ethods 1 tg27, compounds having ayring X15

represented by(&he gemeral forpfursgll) , %8):‘1 (14) , and (17 (23)
can be ptepared according jg known methods, ‘6‘3( ex Bv RErCY e
Chemistny (published by €hapman and Hall (1995))", z
2
PG2—OCH;
i w CHO 27-Ej
z
X

" (]
OHC— U
WN COOF

z

(41)

[0325]
[wherein U, W, X, Z, R*, and PG?’ are as defined above]
Conversion from the compounds represented by the general
formula (46) and the general formula (7) to the compound represented
by the general formula (47) (Step 27-A) can be performed in a similar
manner as described in Step 1-A.
Conversion from the compounds represented by the general
formula (46) and the general formula (8) to the compound represented
by the general formula (48) (Step 27-B) can be performed in a similar

manner as described in Step 1-B.
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"Synthetic Communication, 20 (16) , 2537-2547 (1990) ", "Heterocycles,
47(2), 857-864(1998)", "Journal of Organic Chemistry, 61(19), 20
6496-6497(1996)", "Journal of American Chemical Society, 71,
2328(1949)", "Synthesis Communication, 19(16), 2921-2924(1989)" and
the like. [0327] Substituents X and Rl in compounds shown in Production
methods 25 1 to 27 can be converted accordingl}[? a known method, such 1
as " SRRET ST Edg Ak Kot BUBIBREY by MaAuZeMY For ekGmpe; hormuia
compound in_which the substituent X represents nitro group can be
(48) o ivBREA THES & 6mpoGAT T WHEH e SUBSHIORRE R rebrEdints afimb (Step
27-cIouRy B2 fedielon process g Ietal such as o0 PouKe SN o seep
owder, 0|pby a rediiction procéss using paﬂaﬁlum oi1 activated carbon
_ . or the like, while a compound in which substituent Rl represents a
“hydrogen atommay be converted into a compound in which the
substituent RI represents an alkyl group by alkylation usjng a halogenated
SRR R e i g e

10 as acetaldehyde and a reducin ent such as sodi borohydrij
(47 B P TR re P ORERId®) (step
1) can be prepared by using opticall ftctive material compound .
27—
D R O e P B gl Step

2O_DRacemic compounds represented by the general formula (1) may be
prepared by functional crystallization using optically active acid or base,

or ?yl S@Rgr%tg}geqigﬁtef%%ﬁﬁi%e?%)d,erié/gHYI%?Eion from a compound in

which.PG2representseaprotecting'grouptx)the compound represented
by the general formula (41) (Step 27-E) can be performed in a similar
manner as described in Step 20-E.

[0326]

In Production methods 1 to 27, compounds having a ring Ar
represented by the general formulas (11), (13), (14), and (17) to
(23) can be prepared according to known methods, for example,
“Heterocyclic Chemistry (published by Chapman and Hall (1995))”,
“Synthetic Communication, 20(16), 2537-2547(1990)", “Heterocycles,
47(2), 857-864(1998)"”, “Journal of Organic Chemistry, 61(19),
6496-6497(1996)"”, “Journal of American Chemical Society, 71,
2328(1949)"”, “Synthesis Communication, 19(16), 2921-2924(1989)"
and the like.

[0327]
Substituents X and R* in compounds shown in Production methods

1 to 27 can be converted according to a known method, such as "Jikken
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oxazolidinone derivative obtained by reacting with optically active 20
alcohol derivative or optically active oxazolidinone derivative through
either technique of functional crystallization or chromatography, and
followed by hydrolysis. [0330] Furthermore, they can alsobe prepared by a
chromatographic 25 technique using a chiral support. 101 [0331]

les The present invention will now be described in further detall

E )
Kaga et An B 1D bRAR BTG LR E hbt mehded3s it & Sepad in

Wh,lc%}hetllrllventic?an in,lar;z Way.}<[0§32 <Reference Erxam rIe 1> . e converted
-ben%yﬁil—o Bpg ?/%Foazep(ﬁ?e T@%S_LOD [JCthe?nl qlof]éPmul%_LnSﬁ ON™

o RN (SO To s SR oA BStabe Ty eRG (34 1, 370
by a %&”&r{‘ogn"?foaﬁdé’s?g Sgggtgemr{{% "SNP aslj‘éfrf[‘?:go%(‘)%‘é% Lemperate for ser,

min. benzyl cnioride (o. mL, .2 mmol) and sodium iodide (Jlrb%

or b?“?‘%%ﬁﬁ%%%%%a%%gg%ﬁ%“ﬁ%?ﬁ%”%ﬁ?fﬁﬁi%%”@%Sggggvated carbon or
the like, while a compound in which substituent R' represents a
hydrogenatommaybe convertedintoacompoundinwhichthe substituent
erepresentseﬂlalkylgroupknfalkylationusingeahalogenatedalkyl
such as methyl iodide, or reductive amination using aldehyde such
as acetaldehyde and a reducing agent such as sodium borohydride.
[0328]

Optical isomersof compounds representedbythegeneral formula
(1) can be prepared by using optically active material compounds
according to the aforementioned Production methods 1 to 27.
[0329]

Racemic compounds represented by the general formula (1) may
be prepared by functional crystallization using optically active
acid or base, or by separating diastereomeric ester derivative or
oxazolidinone derivative obtainedby reactingwith optically active
alcohol derivative or optically active oxazolidinone derivative
through either technique of functional crystallization or
chromatography, and followed by hydrolysis.

[0330]

Furthermore, they can alsobe prepared by a chromatographic

technique using a chiral support.
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at room temperature for 3 hours. Subsequently, water was added and the
mixture was extracted with ethyl acetate. The extract was washed 20 with
brine, dried over magnesium sulfate and concentrated. Purification of the
residue by silica gel column chromatography (hexane : ethyl acetate =
10:1 -> 2:1) gave 3.04 g (57%) of the desired compound as a colorless
oil. 102 [0335] H NMR (400 MHz, CDC13) 5 1.46-1.51 (2H, m), 1.66-1.74
[033%4H, m), 2.60-2.62 (2H, m), 3.28-3.30 (2H, m), 4.59 (2H, s), 7.25-7.33
Examﬂ}, m) . 5 FAB'(m/z): 204 (M+H) [0336] <Reference Example 2> Methyl
: e%zyI-Z-oxoperhydroazepine-3-carboxylate [0337] 10 [Chemical
formula 82] O McOOC, 5.1 [0338] . . .
Diigégrgpry%gr%%ewﬁ%,bi%%ri%lfa%% ROkt (L 3 i 18 detatt
... mmal) were dissolved in djethyl ether (50 mL) at -78C 15 and,the mixture
i 16 e Tbeaip Ay dAiAS .08 G A e g it the
sco gie(t)lp/l 1__e}tlheer.l(BVrre1L)C\/.lvas thl%n addeqv <gnd the mixture was further stirred at
Proom temperar%ure or 10 min. Thé mixture was then stirred for another 10
(033 in while bubbled with carbon dioxide. Subsequently, the reaction
mixture was added to ice water

<Reference Example 1>

l-benzyl-2-oxoperhydroazepine

[0333]

[Chemical formula 81]

0
oR*
[0334]
€-Caprolactum (3.00 g, 26.5 mmol) was dissolved in

tetrahydrofuran (30mL). Tothis solution, potassiumhydride (3.34
g, 29.2mmol) was added andthemixturewas stirredat roomtemperature
for 10 min. Benzyl chloride (3.36 mL, 29.2 mmol) and sodium iodide
(100 mg) were added and the reaction mixture was further stirred
at room temperature for 3 hours. Subsequently, water was added and
themixture was extractedwithethyl acetate. Theextract was washed
with brine, dried over magnesium sulfate and concentrated.
Purification of the residue by silica gel column chromatography
(hexane : ethyl acetate = 10:1 -> 2:1) gave 3.04 g (57%) of the
desired compound as a colorless oil.
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20 and the aqueous layer was collected. 2 mol/L hydrochloric acid was
added to make the mixture acidic. The mixture was then extracted with
ethyl acetate and the extract washed with brine and dried over
magnesium sulfate, followed by evaporation of the solvent. The 103
resulting colorless oil (2.97 g) was dissolved in a 10% hydrogen
chloride/methanol solution and the mixture was stirred at room
[033?elmperature for 2 hours. The mixture was then concentrated. Water was

1 added to the residue and the mixtur s extracted with ethyl 5 acetate.
i N%e?gﬁgacl\fﬂ\;vza’s thien %\?&shgediaﬂ#biir\?éal anéﬁ was Bfied %vé r%agr%es?lﬁlrlr{]’ m) .,
sulfate, followed by evaporati %he solvent. Puri%i ation of the resid
2 6Ob;é/ S i%a(gje ’coﬂrhn%fggmgah%:a% %/’ (ﬁ@)ﬁar%e' 5 %th(y ﬁa’ceiglt’e j 1%5151}5 EE (5H,
2:1) gave 2.39 g (61%) of the desired compound as a colorless oil. 10
© [0339] 1H NMR (400 MHz, CDC13) 5 1.24-1.33 (1H, m), 1.49-1.66 (2H,
+ .82- 42 m), 2.04-2.12 (1H, m), 3.19-3.25 (1H, m), 3.32-3.41
EAB {%,Z]%n), 319% AR 8873 = 2.4, 11.0 Hz), 3.79 (3H, s), 4.55 (1H, d, J =
[033%4.7 Hz), 4.65 (1H, d, J = 14.7 Hz), 7.23-7.37 (5H, m) 15 FAB (m/z) : 262
IQ/I+H) [0340] <Reference Example 3> 1-Benzyl perhydroazepin-3-yl

<Refrenregr11%neolE[}ga3ﬁ%]l%O £§hemical formula 83] HO'N N i [0342]

m)

Methyl 1l-benzyl-2-oxoperhydroazepine-3-carboxylate

[0337]

[Chemical formula 82]

0O
Meooct)/\Q
N

[0338]
Diisopropylamine (2.95mL, 21.0mmol) andn-butyllithium (11.3
mL, 18.0 mmol) were dissolved in diethyl ether (50 mL) at -78°C
and the mixture was stirred for 10 min. 1l-benzylperhydroazepine
(3.04 g, 15.0 mmol) in diethyl ether (3 mL) was then added and the
mixture was further stirred at room temperature for 10 min. The
mixture was then stirred for another 10 min while bubbled with carbon
dioxide. Subsequently, the reaction mixture was added to ice water
and the aqueous layer was collected. 2 mol/L hydrochloric acid was
added to make the mixture acidic. The mixture was then extracted
with ethyl acetate and the extract washed with brine and dried over

magnesium sulfate, followed by evaporation of the solvent. The
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Methyl 1-ben zyl-2-oxoperhydroazepine-3-carboxylate (2.39g, 9.15mmol)
was dissolved intetrahydrofuran (50mL) . Tothissolution, 104 lithium
aluminum hydride (8 68 mg, 18 . 3 mmol) was added and the mixture was
stirred for 2 hours while being refluxed. Subsequently, ice water and a
10% aqueous sodium hydroxide solution were added and the mixture
was stirred_at room temper%%urg for 1 hour. The reaction 5 mixture was

h

resuyloHHiered HirbGaA Caie. Tre fitfhte Ve EXIPAAA SHht Bify! BRBrAIg 09"
e ARG e i, ko oy 00t
e 0. L) MSaRE S 10 SR B e oy ater
was SHRAD TG, COC s 10 8 T i) 5 SO0 BB (BRCHE ~ich ethyl
Aot S e Q0 (3 7 03T o (1 R 500 58 (A, FRG Gy 30 Ve
maon L aony Tha P b 3BT HAlih 2Rl S0 s TLreRca

Puri%%g%%%gﬁ]é%liggﬁgé%iédg3%@ silica gel column chromatography

(hexane : ethyl acetate = 10:1 -> 2:1) gave 2.39 g (61%) of the
desired compound as a colorless oil.

[0339]

'H NMR (400 MHz, CDCls) & 1.24-1.33 (1H, m), 1.49-1.66 (2H, m),

1.82-1.94 (2H, m), 2.04-2.12 (1H, m), 3.19-3.25 (1H, m), 3.32-3.41
(l1H, m), 3.70 (1H, dd, J =2.4, 11.0 Hz), 3.79 (3H, s), 4.55 (1H,
d, J = 14.7 Hz), 4.65 (1H, d, J = 14.7 Hz), 7.23-7.37 (5H, m).

FAB' (m/z): 262 (M+H).

[0340]

<Reference Example 3>

1-Benzyl perhydroazepin-3-yl methanol

[0341]

[Chemical formula 83]

GRS
[0342]
Methyl 1-benzyl-2-oxoperhydroazepine-3-carboxylate (2.39q,

9.15mmol) wasdissolvedintetrahydrofuran (50mL). Tothissolution,
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105 1-Benzyl perhydroazepin-3-yl methanol (1.30 g, 5.93mmol) was
dissolved in a 4.4% formic acid/methanol solution (30 mL) To this
solution, 10% palladium on activated carbon (1.30 g) was added and the
mixture was stirred at room temperature for2hours. Subsequently, 5 water
was added and the mixture was filtered through Celite. The filtrate was
.. concentrated. The resulting residue was ?issolved in acetonit%ef(lSmL .

1L DG 1 SHIIGH s 6o EHTEH Hnd L@l o ety af HE LCBE MEe 146U Te
mmol agdg-but)él (illicarbon te 1.4% gIL 6.52 r?rIloI were added. The 1 .

was pladion mixtdrewds teh Litred 16%t Poohtemperature 154 Rddrs 1t 1y ce

wate§“b%§q“e'1%ya the mixture was, con er&%"’“i?ﬁé‘d %tﬁla}ﬁo' ACSRIEWAS L jded and

added. The mixtire Was sequerlftial yywasche With & 5% agueous ciffic

the 9 solltlon, & saturated agueoys. sodium bicaronate solufion and . . ;o
rine, followed by drying over magnesium sulfate. Evaporation of the

o SRS 38 B oL el comopund e s ogtons b e
1o BB AP A0 L AT WA Wi
Rl i st e Dk el e R D R
PuriEE%'l%gg of the residue by silica gel column chromatography
(Chromatorex NH-DM2035 (Fuji Sylysia Chemical Co., Ltd.) hexane :
ethyl acetate=20:1->3:1) gave 1.30 g (65%) of the desired compound
as a colorless oil.

[0343]

'H NMR (400 MHz, CDCls) & 1.49-1.65 (3H, m), 1.70-1.86 (4H, m),
2.22-2.29 (1H, m), 2.70-2.80 (3H, m), 3.45 (1H, dd, J = 10.4, 4.3
Hz), 3.57-3.60 (3H, m), 7.23-7.29 (1H, m), 7.30-7.38 (4H, m).
FAB' (m/z): 220 (M+H).

[0344]

<Reference Example 4>

1-(tert-Butoxycarbonyl)perhydroazepin-3-yl methanol

[0345]

[Chemical formula 84]

0o
HOUJ\Ok

[0346]
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[Chemical formula 85] O O C "r NxO" O [0350] 1- (tert-Butoxycarbonyl)

perhydroazepin-3-yl methanol (1. 13 g, 5 4.93mmol) was dissolved

intetrahydrofuran (10mL) . To this solution, triphenylphosphine (1.60 g,

5.92 mmol) and phthalimide (871 mg, 5. 92 mmol) were added and the

mixture was stirred at room temperature for 5min. A40% toluene solution

of diethyl azodicarboxylate (3.23 mL, 7.40 mmol) was then added r%nd thia

mixture Was siréd & roott 10 BmpeYadie 164 tours: Stiskequentyot) was

. _water was ad e%g the, mixtyre was extracted with ethyl acetate. The .

i35 A Pwheh et WG (R G By et Dt To £his

followed hy evaporation of the solvent. Purification of the residue by silica
oL O e R AT (Rt e Sy P BBt L0l 52 4] 16 Gt and

e TR OB MR CDOLE) S TAA N (L0 ). L5z G (4F, m o= doenc Ly,

o RSO AT A ST (e

£i1¢ sRgLerence Example 63 L (ter:ButoxycarhanyIReraydioazeping ¥ o1 ved in
methyi’émlne 107

acetonitrile (15mL). Whilethesolutionwasice-chilledandstirred,

triethylamine (1.81 mL, 13.0 mmol) and t-butyl dicarbonate (1.42

g, 6.52 mmol) were added. The reaction mixture was then stirred

at room temperature for 4 hours. Subsequently, the mixture was

concentrated and ethyl acetate was added. The mixture was

sequentially washed with a 5% aqueous citric acid solution, a

saturated aqueous sodium bicarbonate solution and brine, followed

by drying over magnesium sulfate. Evaporation of the solvent gave

1.13g (83%) of the desired compound as a colorless oil.

[0347]

'H NMR (400 MHz, CDCl3) & 1.36-1.43 (1H, m), 1.47 (9H, s), 1.60-1.69

(3H, m), 1.93-1.99 (1H, m), 2.96-3.03 (1H, m), 3.11-3.16 (1H, m),

3.39-3.54 (4H, m), 3.68-3.74 (1H, m), 3.77-3.85 (2H, m).

FAB' (m/z): 230 (M+H) .

[0348]

<Reference Example 5>

N-[[1-(tert-Butoxycarbonyl)perhydroazepin-3-yl]methyl]phthalim

ide

[0349]
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[0353] [Chemical formula 86] O H2NTNxO~ [0354] 5

N-[[(I-tert-Butoxycarbonyl)perhydroazepin-3-yllmethyl]pht halimide (1.27

g, 3.54 mmol) was dissolved in methanol (30 mL). To this solution,

hydrazine monohydrate (0.343 mL, 7.08 mol) was added and the mixture

was stirred for 3 hours while being refluxed. The mixture was then

allowed to cool and the precipitates were removed 10 by filtration. The
[Chefihate whl'dBRtentiated and ethyl acetate was added to the residue. The
mixture was then washed sequentially with a Imol/L aqueous potassium
hydyoxide solutigyn and brine and was dried over magnesium sulfate. The
as evajiorated to give 712 mg (88%) of the desired compound
il. £ [0355] 1H NMR (400 MHz, CDC13) 5 1.16-1.62

3.27-3.60 (3H, m). EI'(M/Z) : 228 (M+). [0356] 20 <Reference Example
> 3-(tert-Butyldimethylsilyloxymethyl)piperidine [0357] Step Al)

1035 §-](Benzyloxycarbonyl)piperidin-3-y| methanol 108 [0358] [Chemical
f%nu@%gleutoxycarbonyl)perhydroazepin—3—ylmethanol(1.13g,
4.93mmol) wasdissolvedintetrahydrofuran (10mL). Tothissolution,
triphenylphosphine (1.60 g, 5.92 mmol) and phthalimide (871 mg,
5.92mmol) were added and the mixture was stirred at room temperature
for 5min. A 40% toluene solution of diethyl azodicarboxylate (3.23
mL, 7.40 mmol) was then added and the mixture was stirred at room
temperature for 4 hours. Subsequently, water was added and the
mixture was extracted with ethyl acetate. The extract was washed
with brine and was dried over magnesium sulfate, followed by
evaporation of the solvent. Purification of the residue by silica
gel column chromatography (hexane : ethyl acetate = 10:1 -> 2:1)
gave 1.27 g (72%) of the desired compound as a colorless powder.
[0351]
'H NMR (400 MHz, CDCls) & 1.14-1.44 (11H, m), 1.52-1.94 (4H, m),
2.13-2.35 (1H, m), 2.79-3.05(1H, m), 3.11-3.27 (1H, m), 3.41-3.71
(4H, m), 7.69-7.74 (2H, m), 7.82-7.86 (2H, m).
EI'(m/z): 358 (M+).
[0352]

<Reference Example 6>

1-(tert-Butoxycarbonyl)perhydroazepin-3-yl methylamine
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O HO"~0 JLO [0359] 5 An aqueous solution (20 mL) of sodium
carbonate (6.90 g, 65.1 mmol) was added to 3-piperidinylmethanol (5.00
g, 43.4 mmol) in tetrahydrofuran (20 mL) While the mixture was chilled in
an ice bath, benzyloxycarbonyl chloride (9.36 g, 52.1 mmol) was added
and the mixture was stirred for 1 hour and subsequently 7 hours at room
03510 temperature. The solvent was then evaporated and ethyl acetate was
[ gélded to the residue. The mixture was then washed sequentially with
water, 0.1 mol/L. hydrochloric acid and brine, followed by drying over
[Cherr[h%l%?\lesi% T 8U a?tega%]d evaporation of the solvent. Purification of the
residue by silica gel column chromatography (hexane : ethyl 15 acetate =
5:1 -> 1:1) gave 9.15 g (85%) of the desired compound as a colorless
H d 0,368 NMR (400 MHz, DMS0O-d6) 5 1.09 (1H, qd, J = 12.2,
2%33 1H, qt, J = 11.6, 3.7 Hz), 1.45-1.55 (1H, m), 1.59-1.64 (1H,
m), 20 1,64-1.69 (1H, m), 2.42-2.65 (1H, m), 2.70-2.86 (1H, m), 3.16-3.22
(1H, m), 3.27-3.31 (1H, m), 3.86-3.93 (1H, m), 4.04 (1H, dd, J = 12.8, 2.4
Hz) , 4.55 (1H, t, J =5.5 Hz) , 5.03-5.10 (2H, m) , 7.29-7.39 (5H, m). 109
61] Step A2)

1-@enzylpxycarbopyl)-3: (et butyldmethylsilyloxymetiylpige Hding o1 1 pne

[035

halimide (1.27 g, 3.54 mmol) was dissolved in methanol (30 mL).
To this solution, hydrazine monohydrate (0.343 mL, 7.08 mol) was
added and the mixture was stirred for 3 hours while being refluxed.
Themixture was thenallowedtocool andthe precipitates were removed
by filtration. The filtrate was concentrated and ethyl acetate was
added to the residue. The mixture was then washed sequentially with
a 1lmol/L aqueous potassium hydroxide solution and brine and was
dried over magnesium sulfate. The solvent was evaporated to give
712 mg (88%) of the desired compound as a colorless oil.

[0355]

'H NMR (400 MHz, CDCls) & 1.16-1.62 (14H, m), 1.67-1.85 (4H, m),
2.51-2.70 (2H, m), 2.91-3.14 (1H, m), 3.27-3.60 (3H, m).
EI"(M/Z): 228 (M+).

[0356]

<Reference Example 7>

3-(tert-Butyldimethylsilyloxymethyl)piperidine

[0357]
Step Al) 1-(Benzyloxycarbonyl)piperidin-3-yl methanol
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5 [0362] [Chemical formula 88] 1 O 1/0*~~0 01 [0363] Imidazole (3.00
g, 44.0 mmol) and tert-butyldimethylsilyl 10 chloride (6.63 g, 44.0 mmol)
were added to 1-(benzyloxycarbonyl)piperidin-3-yl methanol (9.15 g, 36.7
mmol) in N,N-dimethylformamide (40 mL) . The solution was stirred at
room temperature for 6 hours. Subsequently, water was added and the
035mixture was extracted with ethyl acetate. The extract was washed 15 with
[ Elline and was dried over magnesium sulfate, followed by evaporation of
ch the scilv%nt. PuEificag'['f of the residue by silica gel column
: e%“ﬁr%?natoarranblﬁya(h xane : ethyl acetate = 20:1 -> 5:1) gave 13.2 g (99%)
of the desired compound as a colorless oil. [0364] 20 'H NMR (400 MHz,
CDC13) ¥0.02 (6H, s) , 0.88 (9H, s) , 1.11-1.25 (1H, m), 1. 40-1. 53 (1H,
,1.72-1. 80 (1H, m), 2.54-2. 66 (1H, m), 2.79 (1H,
. 6, 3. 1, 3.34-3.51 (2H, m) , 3.99-4.09 (1H, m), 4.12-4.19
(1H,m), 5.12 (2H, 3), 7.29-7.39 (5H, m). 110 [0365] Step A3)
3-(tert-Butyldimethylsilyloxymethyl)piperidine [0366] [Chemical formula

[035§?] >[S'OQNH 5

An agueous solution (20 mL) of sodium carbonate (6.90 g, 65.1
mmol) was added to 3-piperidinylmethanol (5.00 g, 43.4 mmol) in
tetrahydrofuran (20 mL). While the mixture was chilled in an ice
bath, benzyloxycarbonyl chloride (9.36 g, 52.1 mmol) was added and
the mixture was stirred for 1 hour and subsequently 7 hours at room
temperature. The solvent was then evaporated and ethyl acetate was
added to the residue. The mixture was then washed sequentially with
water, 0.1 mol/L hydrochloric acid and brine, followed by drying
overmagnesiumsulfate andevaporationof the solvent. Purification
of the residue by silica gel column chromatography (hexane : ethyl
acetate = 5:1 -> 1:1) gave 9.15 g (85%) of the desired compound
as a colorless powder.

[0360]

'H NMR (400 MHz, DMSO-dg) & 1.09 (1H, gd, J = 12.2, 3.1 Hz), 1.33
(l1H, gt, g =11.6, 3.7 Hz), 1.45-1.55 (1H, m), 1.59-1.64 (1H, m),
1.64-1.69 (1H, m), 2.42-2.65 (1H, m), 2.70-2.86 (1H, m), 3.16-3.22
(1H, m), 3.27-3.31 (l1H, m), 3.86-3.93 (1H, m), 4.04 (1H, dd, J =
12.8, 2.4 Hz), 4.55 (1H, t, J=5.5Hz), 5.03-5.10 (2H, m), 7.29-7.39
(5H, m).
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[0367] 10% palladium on activated carbon (1.32 g) was added to
1-(benzyloxycarbonyl)-3-(tert-butyldimethylsilyloxymethyl)pipe ridine (13.2
g, 36.3 mmol) in methanol (130 mL) . The mixture was 10 stirred at room
temperature for 1 hour in a hydrogen atmosphere. Subsequently, the
mixture was filtered through Celite, followed by evaporation of the solvent
[036to give 7.969 (96%) of the desired compound as a colorless oil. [0368] 15
‘H NMR (400 MHz, CDC13) 5 0.03 (6H, s), 0.89 (9H, s), 1.07 (1H, qd, J =
ste 2, ), 3.7Hz), 1.44 (1H, qt, J = 12.2, 3.7 Hz), 1.59-1.69 (2H, m), 1.73-1.78
P(2H,'m), 2.30 (1H, dd, J = 12.2, 10.4 Hz), 2.53 (1H, td, J = 12.2, 3.1 Hz),

3.00 (AH, dt, J =12.2, 3.1 Hz), 3.11-3.15 (1H, m), 3.39 (1H,dd, J=9.8, .
L (B AR I ) 20 0o S ) od6oy Chetdr AL Bl e e
i di8> 1-(tert-Butoxycarbonyl)nipecotic acid 111 [0370] [Chemical formula
38] O O HO3NxO< [0371] 5 A dichloromethane solution (5mL) of
[036gi ert-butyl dicarbonate (10.9 g, 50.0 mmol) was added to nipecotic acid
.46 g, 50.0 mmol) in a saturated sodium bicarbonate solution (20 mL) .

[Cheh D8 MXWIe 1. gg]

| @)

>7%LIYA\[::TJLO/\T::3
[0363]

Imidazole (3.00 g, 44.0 mmol) and tert-butyldimethylsilyl

chloride (6.63 g, 44.0 mmol) were added to
1-(benzyloxycarbonyl)piperidin-3-y1l methanol (9.15 g, 36.7 mmol)
in N,N-dimethylformamide (40 mL). The solution was stirred at room
temperature for 6 hours. Subsequently, water was added and the
mixture was extracted with ethyl acetate. The extract was washed
with brine and was dried over magnesium sulfate, followed by
evaporation of the solvent. Purification of the residue by silica
gel column chromatography (hexane : ethyl acetate = 20:1 -> 5:1)
gave 13.2 g (99%) of the desired compound as a colorless oil.
[0364]
'H NMR (400 MHz, CDCls) & 0.02 (6H, s), 0.88 (9H, s), 1.11-1.25 (1H,
m), 1.40-1.53 (1H, m),1.61-1.71 (2H, m), 1.72-1.80 (1H, m), 2.54-2.66
(l1H, m), 2.79 (1H, td, J=11.6, 3.1 Hz), 3.34-3.51 (2H, m), 3.99-4.09
(l1H, m), 4.12-4.19 (1H, m), 5.12 (2H, s), 7.29-7.39 (5H, m).
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was stirred at room temperature for 18 hours. Subsequently, the reaction
mixture was poured into ice water. This mixture was made 10 acidic by
addition of diluted hydrochloric acid and was then extracted with ethyl
acetate. The organic layer was washed with brine and dried over sodium
sulfate, followed by evaporation of the solvent. The resulting residue was
03 6washed with hexane and was dried to give 5.30 g (46%) of the desired
[ éémpound as a colorless solid. 15 [0372] 1H NMR (400 MHz, DMSO-d6)

51.25-1.35(1H, m), 1.39 9H,p|s)) , 1,45-1.55 (1H 1.55-1.65 (1H, m),
Step iy 85 (1P B SFS ST AY: Da% O ,e&tf}%l%%&%?@%zs,e
[036§ 90-3.15 (1H, m), 3.60-3.75 (1H, m), 3.77-4.10 (1H, m), 12.37 (1H, brs).

8) FAB'(m/z): 230 (M+H) [0373] <Reference Example 9> Benzyl
nipecotate 112 [0374]. Step B1) Benzyl 1-(tert-butoxycarbonyl)nipecotate
[Chefb%%?[éﬁé‘"ﬁ%éf‘fogﬁﬁhla 91] OO /ON-x0 5 [0376] Benzyl bromide

(4.34 g, 25.4 mmol) and potassium carbonate (4.80 g, 34.7 mmol) were

added to 1- (tert-butoxycarbonyl) nipecotic

>(S/i‘o NH

[0367]

10% palladium on activated carbon (1.32 g) was added to
1-(benzyloxycarbonyl)-3- (tert-butyldimethylsilyloxymethyl)pipe
ridine (13.2 g, 36.3 mmol) in methanol (130 mL). The mixture was
stirred at room temperature for 1 hour in a hydrogen atmosphere.
Subsequently, the mixture was filtered through Celite, followed
by evaporation of the solvent to give 7.96g (96%) of the desired
compound as a colorless oil.

[0368]

'H NMR (400 MHz, CDCls) & 0.03 (6H, s), 0.89 (9H, s), 1.07 (1H, qd,
J=12.2, 3.7 Hz), 1.44 (1H, gt, J=12.2, 3.7 Hz), 1.59-1.69 (2H,
m), 1.73-1.78 (2, m), 2.30 (1H, dd, J = 12.2, 10.4 Hz), 2.53 (1H,
td, J§ =12.2, 3.1 Hz), 3.00 (1H, dt, J =12.2, 3.1 Hz), 3.11-3.15
(l1H, m), 3.39 (14, dd, J = 9.8, 7.3 Hz), 3.44 (1H, dd, J = 9.8,
5.5 Hz).

[0369]

<Reference Example 8>

1-(tert-Butoxycarbonyl)nipecotic acid
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acid (5.30 g, 23.1 mmol) in N,N-dimethylformamide (20 mL) . The 10
mixture was stirred at room temperature for 6 hours. Subsequently, water
was added and the mixture was extracted with ethyl acetate. The organic
layer was washed sequentially with water and brine and was dried over
sodium sulfate. The solvent was then evaporated to give 7.11 g (96%) of
[037the desired compound as a pale yellow oil. 15 [0377] 1THNMR (400
R/I]Hz, DMSO-d6) 51 .30-1.50 (2H, m), 1 .38 (9H, s) , 1 .53-1.64 (2H,
‘ch %1?0@.93‘%’3, 8 2.80-2.90 (2H, m), 3.55-3.70 (1H, m), 3.75-3.90
U5 m), 5.16'(2H, E; .31-7.39 (5H, m). [0378] 20 Step B2) Benzyl
nipecotate [0379] [Chemical formula 92] 113 O j 0"-NH0380]
Tofluoroacgtic acid (43 mL, 558 mmol) was added to benzyl
er utdkyc;dionyl)nipecotate (7.11 g, 22.3 mmol) in 5
HQjichloroMeth&he (20 mL) . The mixture was stirred for 3 hours.
Subseggently, the reaction mixture was concentrated and water was
added to the residue, followed by addition of Imol/L agueous sodium
(037 )fdroxide solution to make the mixture basic. The mixture was then
extracted with ethyl acetate. The organic layer was washed with 10 brine
gf‘%‘é{%‘s 19{'8%%\%@%‘%2% %Jg (lfate; The solyent Vﬁﬁ‘% S"%Eg%%dl P98 onate

g (auant compound as a yellow oll.” [
(10.9 g, 50.0 mmol) was added to nipecotic acid (6.46 g, 50.0 mmol)

in a saturated sodium bicarbonate solution (20 mL). The mixture
was stirred at room temperature for 18 hours. Subsequently, the
reaction mixture was poured into ice water. This mixture was made
acidicbyadditionofdilutedhydrochloricacidandwasthenextracted
with ethyl acetate. The organic layer was washed with brine and
dried over sodium sulfate, followed by evaporation of the solvent.
The resulting residue was washed with hexane and was dried to give
5.30 g (46%) of the desired compound as a colorless solid.
[0372]

'H NMR (400 MHz, DMSO-dg) &1.25-1.35 (1H, m), 1.39 (9H, s), 1.45-1.55
(l1H, m), 1.55-1.65 (1H, m), 1.87-1.93 (1H, m), 2.27-2.32 (1H, m),
2.82 (1H, dt, J =13.4, 3.0 Hz), 2.90-3.15 (1H, m), 3.60-3.75 (1lH,
m), 3.77-4.10 (1H, m), 12.37 (1H, brs).

FAB" (m/z): 230 (M+H).

[0373]

<Reference Example 9>

Benzyl nipecotate
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1H NMR (400 MHz, DMSO-d6) 5 1.45- 1.70 (3H, m), 1.92-1.96 (1H, m),
2.59-2.69 (2H, m), 2.81 (1H, t, J= 9.8 Hz), 2.94-3.02 (1H, m), 15 3.21
(1H, dd, J=12.6, 3.3 Hz) , 5.10 (2H, d, J= 3.1 Hz) , 7.27-7.38 (5H, m). EI
(m/z): 219 (M+). [0382] <Reference Example 10> 20
1-Trifluoroacetyl-3-hydroxypiperidine [0383] [Chemical formula 93] 114 O
037HO ,3 ACF3 [0384] Ethyl trifluoroacetate (1.3ImL, 11.0mmol)
[ éllldtriethylamine (1.68 mL, 12.0 mmol) were added to

3-hydroxypiperidine ](11.01 , 510.0 mmol) in ethanolélo mL) . The
Steppfiy reB\%Igé)%eﬁrréa %&%}éﬁ%@(&ﬁ%f)&@ﬁgﬁr@? Gb&& uently, the
0 370 action mixture was concentrated and water was added. The mixture

was then extracted with ethyl acetate and the extract was washed with

brine n? dried over agnesium sulfate. Purification of the residue by

[Chersr}l ica ge f&%g&f?‘nn chromatography (hexane : ethyl acetate = 10:1 -> 2:1)

gave 1.68 g (85%) of the desired compound as a colorless oil. [0385] H
NMR (400 Hz, CD@13) 5 1.53-1.72 (2H, m), 1.82-2.04 (3H, m),

3,25-3.37 (4, m), 3J40-348 (1H, m), 3.57-3.62 (1H, m), 3.78-3.92 15
o N D

[0376]

Benzyl bromide (4.34 g, 25.4 mmol) and potassium carbonate
(4.80 g, 34.7 mmol) were added to 1- (tert-butoxycarbonyl)nipecotic
acid (5.30 g, 23.1 mmol) in N,N-dimethylformamide (20 mL). The
mixture was stirred at room temperature for 6 hours. Subsequently,
water was added and the mixture was extracted with ethyl acetate.
The organic layer was washed sequentially with water and brine and
was dried over sodium sulfate. The solvent was then evaporated to
give 7.11 g (96%) of the desired compound as a pale yellow oil.
[0377]
'H NMR (400 MHz, DMSO-dg) 8 1.30-1.50 (2H, m), 1.38 (9H, s), 1.53-1.64
(2H, m), 1.90-1.93 (1H, m), 2.80-2.90 (2H, m), 3.55-3.70 (1H, m),
3.75-3.90 (1H, m), 5.10 (2H, s), 7.31-7.39 (5H, m).
[0378]
Step B2) Benzyl nipecotate
[0379]

[Chemical formula 92]
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FAB'(m/z): 198 (M+H) [0386] <Reference Example 11>
1-Trifluoroacetylpiperidin-3-yl methanol 20 [0387] [Chemical formula 94]
115 O HOONxCF3 [0388] Using 3-piperidinemethanol (1.15 g, 10.0
mmol), the same procedure was followed as in Reference Example 10 to
give 1.91 g 5 (90%) of the desired compound as a colorless oil.
FAB'(m/z): 212 (M+H) [0389] <Reference Example 12>
1-(tert-Bu@xycarbonyl)-3-(iodomethyl)piperidine 10 [0390] [Chemical

QrMLAa ~NxO [0391] Imidazole (1.58 g, 23.2 mmol),
pho phine’(6.09 g, 15 23.2 mmol) and iodine (4.72 g, 18.6 mmol)

were added to~1-(tert-butoxycarbonyl)piperidin-3-ylmethanol (2.00g,

9.29mmo1l) in benzene (50 mL). The mixture was stirred at room

perature for3hours. Subsequently, the reaction mixture was filtered

[038 ough

Trifluoroacetic acid (43 mL, 558 mmol) was added to benzyl
1-(tert-butoxycarbonyl)nipecotate (7.11 g, 22.3 mmol) in
dichloromethane (20 mL). The mixture was stirred for 3 hours.
Subsequently, the reaction mixture was concentrated and water was
added to the residue, followed by addition of 1mol/L aqueous sodium
hydroxide solution to make the mixture basic. The mixture was then
extracted with ethyl acetate. The organic layer was washed with
brine and was dried over sodium sulfate. The solvent was evaporated
to give 5.97 g (quant.) of the desired compound as a yellow oil.
[0381]

'H NMR (400 MHz, DMSO-dg) & 1.45- 1.70 (3H, m), 1.92-1.96 (1H, m),
2.59-2.69 (2H, m), 2.81 (1H, t, J = 9.8 Hz), 2.94-3.02 (1H, m),
3.21 (1H, dd, §J=12.6, 3.3 Hz), 5.10 (2H, d, J=3.1Hz), 7.27-7.38
(5H, m).

EI" (m/z): 219 (M+).

[0382]

<Reference Example 10>

1-Trifluoroacetyl-3-hydroxypiperidine

[0383]

[Chemical formula 93]
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Celite and the solvent was evaporated. Water was added to the residue
20 and the mixture was extracted with ethyl acetate. The extract was
washed with brine and was dried over magnesium sulfate, followed 116
by evaporation of the solvent. Purification of the residue by silica gel
column chromatography (hexane : ethyl acetate = 20:1 -> 5:1) gave 2.91
g (96%) of the desired compound as a pale yellow oil. [0392] 5'H NMR
(400 MHz»CDC13) 5 1.19-1.28 (1H, m), 1.40-1.52 (10H, m), 1.61-1.68
HEH, ), U191-1.95 (1H, m), 2.54-2.69 (1H, m), 2.79-2.84 (1H, m), 3.08
zﬁ? = 65F§z), 3.84 (1H, td, J = 13.4, 3.7 Hz), 3.97-4.13 (1H, m).
FAB(/z): 326 (M+H) 10 [0393] <Reference Example 13>
1-Benzyloxycarbonyl-3-formyl piperidine [0394] [Chemical formula 96] O
H NxO - Is [0395] An aqueous solution (2 mL) of potassium bromide
83 mg, 8.26 mmol) was added to 1-benzyloxycarbonyl-3-piperidinyl

hanal (2 .. 8.02 | d2,2,6,6- thy| piperidine-N- .
(135150, 5500802 rvma) T Aicriorsmicitabe (00 MY, TR ke e
(1. 8td 1955 mip hile chiled in.an e, bath. A 035 Mol aqueous sodiug .

[038

10.0 mmol) in ethanol (10 mL). The mixture was stirred at room
temperature for 8 hours. Subsequently, the reaction mixture was
concentrated and water was added. The mixture was then extracted
with ethyl acetate and the extract was washed with brine and dried
over magnesium sulfate. Purification of the residue by silica gel
column chromatography (hexane : ethyl acetate = 10:1 —-> 2:1) gave
1.68 g (85%) of the desired compound as a colorless oil.

[0385]

'H NMR (400 MHz, CDCls) & 1.53-1.72 (2H, m), 1.82-2.04 (3H, m),

3.25-3.37 (1H, m), 3.40-3.48 (1H, m), 3.57-3.62 (1H, m), 3.78-3.92
(2H, m) .

FAB' (m/z): 198 (M+H).

[0386]

<Reference Example 11>

1-Trifluoroacetylpiperidin—-3-yl methanol

[0387]

[Chemical formula 94]
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hypochlorite solution (25.2 mL, 8.82 mmol) and sodium bicarbonate (1.96
g, 23.3 mmol) were added and the mixture was stirred for 10 117 min.
Subsequently, the reaction mixture was extracted with ethyl acetate and
the extract was washed with brine, followed by drying over magnesium
sulfate and evaporation of the solvent. Purification of the residue by silica
gel column chromatography (hexane : ethyl 5 acetate = 10:1 -> 2:1) gave
1.78 g (90%}pf the desired compound as a colorless oil. [0396] 1H NMR
(40Q MHgz, [ﬁso-d@ 51.36-1.47 (1H, m), 1.52-1.65 (2H, m), 1.86-1.95
HOA, n, 3N0-346G (1H, m), 3.27-3.33 (2H, m), 3.51-3.62 10 (1H, m), 3.83
(1H, d = 13.4, 3.7 Hz), 5.07 (2H, m), 7.30-7.40 (5H, m), 9.59 (1H, s).
FAB (M/Z): 248 (M+H) [0397] <Reference Example 14> 15
[038g-(tert-Butoxycarbonyl)morpholin-2-y| methanol [0398] [Chemical formula
'}] O HO"-r'NO of [0399] 20 Ammonium formate (3.04 g, 48.2 mmol)

and 10% palladium an, .activated carbon (50Q mg) e added.t
(BB A morE Ol 3 1 Amenal o0 6.4 53 Tmi i Metnani e =2

procedure was followed as in Reference Example 10 to give 1.91 g
(90%) of the desired compound as a colorless oil.

FAB' (m/z): 212 (M+H) .

[0389]

<Reference Example 12>

1-(tert-Butoxycarbonyl)-3-(iodomethyl)piperidine

[0390]

[Chemical formula 95]

O
gean

[0391]

Imidazole (1.58 g, 23.2 mmol), triphenylphosphine (6.09 g,
23.2 mmol) and iodine (4.72 g, 18.6 mmol) were added to
1-(tert-butoxycarbonyl)piperidin-3-yl methanol (2.00g, 9.29 mmol)
in benzene (50 mL). The mixture was stirred at room temperature
for 3hours. Subsequently, thereactionmixturewas filteredthrough
Celiteandthe solvent was evaporated. Water wasaddedtothe residue
and the mixture was extracted with ethyl acetate. The extract was
washed with brine and was dried over magnesium sulfate, followed
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(50 mL) The mixture was stirred at room temperature for 4 hours. 118
Subsequently, the reaction mixture was filtered through Celite and the
solvent was evaporated. The resulting residue was dissolved in
acetonitrile (20 mL) . While this solution was chilled in an ice bath,
ditert butyl dicarbonate (1.58g,7.23mmo1) andtriethylamine 5 (1.35 mL,
mmoég were added and the mixture was stirred at room temperature
by erBP%ao%t e 5ot was vaporated afia watBrwas addet't ltﬁégy silica

?Ldue The mixture was then extracted with ethi/l acetate and

HEFvsE %%%ﬁ%%vﬁpbﬁne ¥SisHed byedtryﬁll over r%gﬁne5|u it > o)

Ifate and evaporation of the solven Purlflcatlo 10 of the residue .
%c??%e co(%rgﬁ chr(fnomalqtlogrgﬁﬁy ]fhégxane Ctﬁyr/]l adState BB ¥ IH)°OW °1L-
0392 ve 907 mg (87%) of the desired compound as a colorless oil. [0400]
NMR (400 MHz DMSO- d6) 5 1 40 (9H, s) , 2.47-2.66 (1H, m) ,

73 32 34 3.70.(1H, d, J Hz), 3
A Y D S s Lo 0P = 18 Hbf 7 (e P e b ™
H 4 <R f > 2
L 614f(?te€£t9 B?th){xycargé%;%?n?r(sﬁn% Imefhy%amlne [gfoé]lgt’ef)n %:1) 2. 19-2.84
(1H, &.[4 (ﬁertlg éboﬁlyjnéorf"t? in-2-ylimethylphtpglimide [0403] 25 5
[8 émical formula o ! !
3.97-4.13 (1H, m).
FAB' (m/z): 326 (M+H).
[0393]

<Reference Example 13>

1-Benzyloxycarbonyl-3-formyl piperidine

[0394]

[Chemical formula 96]

0o 0o
eaas

[0395]

An aqueous solution (2 mL) of potassium bromide (983 mg, 8.26
mmol) was addedto 1-benzyloxycarbonyl-3-piperidinyl methanol (2.00
g, 8.02 mmol) and 2,2, 6, 6-tetramethyl piperidine-N-oxyl (12.5 mg,
0.0802 mmol) in dichloromethane (20 mL). The mixture was stirred
for 5min while chilled in an ice bath. A 0.35 mol/L aqueous sodium
hypochlorite solution (25.2 mL, 8.82 mmol) and sodium bicarbonate
(1.96 g, 23.3 mmol) were added and the mixture was stirred for 10
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119 O N"-r~NxO~ O 0OJ [0404] Triphenylphosphine (506 mg, 1.87 mmol)
and phthalimide (275 mg, 1.87 mmol) were added
too-(tert-butoxycarbonyl)morpholin-2-yl 5 methanol (340 mg, 1.56mmol)
intetrahydrofuran (3 mL) . The mixture was stirred at room temperature for
5 min, followed by addition of a 40% diethyl azodicarboxylate/toluene
. solution (1.06 mL, 2.34 mmol) and stirring at room temperature for 4,
MIN - horre SUBEeghety,” Bthyl Gtetat8 Wik 2446 afatne thixiirefay 1 th ethvl

acor el 0y 0 vl R bing Thg PSS ID .
oves RIS 11250 b e g coban Sommaeny (e oo
ot cff SR oL LS DO A (OO SRS IR B
scer§] QA0 05154, 1900, 87,970 14 m) 2 8. 04 4P componn

4- telrt-Bgtox%(car.b@-nyl)morpholin-2-y| methylamine [0407] [Chemical

formula 8]3 20

as a
[0396]

'H NMR (400 MHz, DMSO-dg) & 1.36-1.47 (1H, m), 1.52-1.65 (2H, m),
1.86-1.95 (1H, m), 3.10-3.16 (1H, m), 3.27-3.33 (2H, m), 3.51-3.62
(1H, m), 3.83 (1H, dd, J = 13.4, 3.7 Hz), 5.07 (2H, m), 7.30-7.40
(5H, m), 9.59 (1H, s).

FAB" (M/Z): 248 (M+H).

[0397]

<Reference Example 14>

4—- (tert-Butoxycarbonyl)morpholin-2-yl methanol

[0398]

[Chemical formula 97]

0
HO/\OK\)\I/U\OJV

[0399]

Ammonium formate (3.04 g, 48.2 mmol) and 10% palladium on
activated carbon (500 mg) were added to
(4-benzylmorpholin-2-yl)methanol (1.00 g, 4.82 mmol) in methanol
(50 mL) . The mixture was stirred at room temperature for 4 hours.
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25

H2N NO_~ [0408] Hydrazine monohydrate (0.146 mL, 3.02 mmol) was

added to N-[[4-(tert-butoxycarbonyl)morpholin-2-yllmethyl]phthalimide 5

(524 mg, 1.51 mmol) suspended in methanol (15 mL) . The mixture was

ref luxed and stirred for4hours. Subsequently, the reaction mixture was

allowed to cool and the crystallized product was removed by filtration.

The solvent was evaporated and a Imol/L aqueous potassium hydroxide
SUbSEGIGGH Was atFetiTo the PEUBTTHE Hikture 16 %\Fa%dthtéhr& el it 20

dichloro methane and the extract was dried _.over sodium %ulfate, followed

the By eVapbralioh STABORERE Thé Tesidteihhs Aff-difett 0 GivE 27 2Ghg SC 1 ved
in a Sg% of }k}%de%li%dc&o)mpo qaes aTc.oIorlg %01.3[0409 %%1 PehéRin an ice
FOO N7, COCTS) & 17 (Sh9 216 (2r0 bis): S (tH oy
2.71-2.81(2H ny %%3 (AH, m 3.?%— %(1 , M), 3.5 nng, tég,JZ 1.6, .
bathfl gj2t. z)zbéh? -14. C(%"?—F,'bnﬂl)é?{f& ]35< %fe?ér?;ge xoa?I p‘T‘é1 ? >ri8t]hy§amlne
(1. 3%} Q@”‘%‘!tgﬁ‘yr%rap%bfg”yv')erl@%rphgé{gE{%}?Q“@ X L'{'ﬁ a‘ﬁ'% Oél%'é}l: Sstﬁllff%)d at room
ethyl 4-benzylmorpholine-2-carboxylate JZT emical formula
temp%?gka@éjgg%og hours. The solvent was evaporated and water was
added to the residue. The mixture was then extracted with ethyl
acetate and the extract was washed with brine, followed by drying
overmagnesiumsulfate andevaporationof the solvent. Purification
of the residue by silica gel column chromatography (hexane : ethyl
acetate = 5:1 -> 1:1) gave 907 mg (87%) of the desired compound
as a colorless oil.
[0400]
'H NMR (400 MHz, DMSO-dg) & 1.40 (9H, s), 2.47-2.66 (1H, m), 2.73-2.92
(l1H, m),3.25-3.45 (4H, m), 3.70 (1H, d, J = 13.4 Hz), 3.79 (1H,
dd, J = 11.6, 2.4 Hz), 3.85 (l1H, 4, J = 12.8 Hz), 4.77 (1H, t, J
= 5.5 Hz).
[0401]

<Reference Example 15>

4—- (tert-Butoxycarbonyl)morpholin-2-yl methylamine

[0402]

Step C1)

N-[[4- (tert-Butoxycarbonyl)morpholin-2-yl]lmethyl]phthalimide
[0403]

[Chemical formula 98]
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[0413] 4-Benzylmorpholine-2-carboxylic acid hydrochloride (1.00 g, 5
3.88 mmol) in a 10(w/w)% hydrochloric acid/methanol solution (20 mL)
was stirred at room temperature for 2 hours. The solvent was evaporated
and a saturated aqueous sodium bicarbonate solution was added to the
residue to make the mixture basic. The mixture was then extracted with
ethyl acetate and the extract was washed with 10 brine and was dried

dp magnesium Ifat;. Evaporation of the solvent gave 730 mg (80%)

. ﬁe’?ﬁgﬂ"cﬂ as a colorless oil. [0414] 1H NMR (400 MHz,

ASOLd6)§ 2.44 (2H, m), 2.47-2.54 (1H, m), 2.68 15 (1H, dd, J = 11.6,

2.4/Hz),3.45-3.53 (2H, m), 3.53-3.59 (1H, m), 3.63 (3H, s), 3.85-3.90 (1H,

m), 4.22 (1H, dd, J = 7.3, 3.1 Hz), 7.24-7.35 (5H, m). [0415] Step D2)
ethyl 4-(tert-butoxycarbonyl)morpholine-2-carboxylate 20 [0416]

L1040 Chemical formula 101] O McOOC O J AO~ 122 [0417] Ammonium

for ate 381 mmoIL 10% palladiu actiyated carbon,
(1 §we¥e o met %4 Iﬁghzglm%?prﬁo?qg céyr c%%/aéj( e (275
151 mol) in methanol 5 (10.mL he mixture was stitrred at.rogm
mg, temperatt?r])e Ogrﬁ. hogche&]% 4( Qter)t E E"coxycar ony Smorpho in—-2-y1l

methanol (340mg, 1.56mmol) in tetrahydrofuran (3 mL). The mixture
was stirred at room temperature for 5 min, followed by addition
of a 40% diethyl azodicarboxylate/toluene solution (1.06 mL, 2.34
mmol) and stirring at room temperature for 4 hours. Subsequently,
ethyl acetate was added and the mixture was washed sequentially
with tap water and brine. The mixture was then dried over magnesium
sulfate and the solvent was evaporated. Purification of the residue
by silica gel column chromatography (hexane : ethyl acetate = 10:1
-> 3:1) gave 524 mg (97%) of the desired compound as a colorless
powder.

[0405]

'H NMR (400 MHz, CDCls) & 1.46 (9H, s), 2.70-2.84 (1H, m), 2.93-3.05
(14, m), 3.45 (1H, td, J=11.6, 3.1 Hz), 3.67 (l1H, dd, J = 13.4,
4.9 Hz), 3.72-3.79 (2H, m), 3.86-4.04 (3H, m), 7.72-7.74 (2H, m),
7.86-7.88 (2H, m).

[0406]

Step C2) 4-(tert-Butoxycarbonyl)morpholin-2-yl methylamine
[0407]

[Chemical formula 99]
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Subsequently, the reaction mixture was filtered through Celite. The
solvent was evaporated and the resulting residue was suspended in
acetonitrile (10 mL) . This suspension was chilled in an ice bath and di
t-butyl dicarbonate (395 mg, 1.81 mmol) and triethylamine 10 (0.253 mL,
1.81 mmol) were added. This mixture was stirred at room temperature for
2 hours. Subsequently, water was added and the mixture was extracted
with ethyl aggtate, The extract was washed sequentially with a 5%
aqueoyscitjclba id_and brine and was dried over magnesium sulfate. The
Hve twﬁg thEh vaporated. 15 Purification of the residue by silica gel
colu romatography (hexane : ethyl acetate = 10:1 -> 2:1) gave 251
mg (68%) of the desired compound as a colorless oil. [0418] 1H NMR
[040% 00 MHz, DMSO-d6) 51.40 (9H, s) , 3.06-3.13 (1H, m) , 3.29-3.38 20
IH, m), 3.46-3.55 (2H, m), 3.68 (3H, s), 3.74-3.86 (2H, m), 4.19 (1H, dd,
J=28.6,3.7.Hz). [041 tep3D
+ Bt en Tt i k4t 27 [ERGHcal Rniig=d 0

N-[ (39 ltlezr%gb'f'fg%ggéa‘]r %%g@%’dgfek JTPM'—'?%Z?P%%%?&%T%% akifide

hydroxide solutio m to methyl4- (tert

(524%Phlo.'i@?‘%‘&é"ﬂ}‘?éﬂ%‘%&?&%&“ﬂh 292 mmol)ig %Eﬁhanoﬂﬁéf_’m@'@)'cure was

mixture was stirred at room temperature for8hours. Subsequent
ref1W§§§¥ﬁ§§¥@§9é895?2%%%%s. Subsequently, thereactionmixture

was allowed to cool and the crystallized product was removed by
filtration. The solvent was evaporated and a Imol/L aqueous
potassium hydroxide solution was added to the residue. The mixture
was then extracted with dichloro methane and the extract was dried
over sodium sulfate, followed by evaporation of the solvent. The
residue was air-dried to give 272 mg (83%) of the desired compound
as a colorless oil.

[0409]

'H NMR (400 MHz, CDCls) & 1.47 (9H, s), 2.10 (2H, brs), 2.64 (1H,
m), 2.71-2.81(2H, m), 2.93 (1H, m), 3.35-3.41 (1H, m), 3.53 (1lH,
td, J = 11.6, J = 2.4 Hz), 3.75-4.00 (3H, m).

(0410]

<Reference Example 16>

4- (tert-Butoxycarbonyl)morpholine-2-carboxylic acid

[0411]
Step D1) Methyl 4-benzylmorpholine-2-carboxylate

[0412]

121



10

15

20

followed by addition of a 5% aqueous citric acid solution to make the
mixture acidic. The mixture was then extracted with ethyl acetate. The
extract was washed with brine and was dried overmagnesiumsulfate. 10
Evaporation of the solvent gave 219 mg (93%) of the desired compound
as a colorless powder. [0421] 1H NMR (400 MHz, DMSO-d6) 5 1.40 (9H,
1Sk 270 (1H, dd, J = 41.6, 15.3 Hz), 3.03-3.09 (1H, m), 3.43-3.54 (2H, m),
[Chen Hefh H PAY385 15 (4H, dt, J = 11.6, 3.7 Hz), 4.04 (1H, dd, J = 8.6, 3.7
Hz), 12.73 (1H, brs). [0422] <Example 1> Methyl 20
ophenyl)-4-methylthiazol-5-yllcarbonylaminome

Meaqx;ugv@- ar
thyl]pi eridln-l-
N-[(1- e\rt%utoxy

gnzoate [0423] 124 Step la)
arbonyl)piperidin-3-yl
ethyl]-2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide [0424]

L1041 hemical formula 102] 0 O CI N'HcNlo k 5 [0425] 2- (4-Chlorophenyl)
-4-methylthiazole-5-carboxylic acid (507 mg, 2.00mmo .
Lo DD AT PR 3 lyrine | T Foehlorids (1.00 o,

3.88 mmol) in a 10 (w/w)$% hydrochloric acid/methanol solution (20
mlL) was stirred at room temperature for 2 hours. The solvent was
evaporated and a saturated aqueous sodium bicarbonate solution was
added to the residue to make the mixture basic. The mixture was
then extracted with ethyl acetate and the extract was washed with
brine and was dried over magnesium sulfate. Evaporation of the
solvent gave 730 mg (80%) of the desired compound as a colorless
oil.

[0414]

'H NMR (400 MHz, DMSO-dg¢) & 2.24 (2H, m), 2.47-2.54 (1H, m), 2.68
(lH, dd, J =11.6, 2.4 Hz), 3.45-3.53 (2H, m), 3.53-3.59 (1lH, m),
3.63 (3H, s), 3.85-3.90 (1H, m), 4.22 (1H, dd, J = 7.3, 3.1 Hz),
7.24-7.35 (5H, m).

[0415]

Step D2) Methyl 4-(tert-butoxycarbonyl)morpholine-2-carboxylate
[0416]

[Chemical formula 101]

0
MeOOC A JV
N0
1S
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(429 mg, 2.00 mmol) and 1-hydroxybenzotriazole monohydrate (368 10
mg, 2.40 mmol) were dissolved in N,N-dimethylformamide (10 mL). The
mixture was chilled in an ice bath and 3- (3-dimethylaminopropyl)
-1-ethylcarbodiimide hydrochloride (460 mg, 2.40 mmol) and
N-methylmorpholine (0.528 mL, 4.80 mmol) were added. The mixture
041was then stirred at room temperature for 4 hours 15 and a 5% aqueous
[ ditric acid was added. This mixture was extracted with ethyl acetate and
the extract was washed sequentially with_a saturated aqueoys sodium _ .
i A SR BRI S (et by D ot Indge L 2dium on
. sulfatg agg eva orﬁt%% of the solvent. dgugflg%tlon?e fhth? resulting residue

acu\ﬁ?%ﬁica get colum chrdmatography (hexafie ety acetate = 10:1 ->

oo ST, 20 ot st I 202 1 pghoncd
(10 0 i 58 (T CBI) 7 43 (2 B 5 o S ) 7 B NS T B
Sl 5 (i ophEny) & metrRRaSoli28 cERGERTde (hagH™ =1
The égm%gﬁﬁwgggngg%%%ﬁaggé%ﬁ%f@ﬁéhgéé%h%@%g]residue was suspended
in acetonitrile (10 mL). This suspension was chilled in an ice bath
and di t-butyl dicarbonate (395 mg, 1.81 mmol) and triethylamine
(0.253 mL, 1.81 mmol) were added. This mixture was stirred at room
temperature for 2 hours. Subsequently, water was added and the
mixture was extracted with ethyl acetate. The extract was washed
sequentially with a 5% aqueous citric acid and brine and was dried
over magnesium sulfate. The solvent was then evaporated.
Purification of the residue by silica gel column chromatography
(hexane : ethyl acetate = 10:1 -> 2:1) gave 251 mg (68%) of the
desired compound as a colorless oil.

[0418]

'HNMR (400 MHz, DMSO-dg) 81.40 (9H, s), 3.06-3.13 (1H, m), 3.29-3.38
(l1H, m), 3.46-3.55 (2H, m), 3.68 (3H, s), 3.74-3.86 (2H, m), 4.19
(14, dd, J = 8.6, 3.7 Hz).

[0419]

Step 3 D3) 4-(tert-Butoxycarbonyl)morpholine-2-carboxylic acid

[Chemical formula 101]
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N-[[(1-tert-Butoxycarbonyl)piperidin-3-yllmethyl]-2-(4-ch lorophenyl)
-4-methylthiazole-5-carboxamide (2.78 g, 6.18mmol) was dissolved in
methanol (30 mL) . While this mixture was ice-chilled and stirred,
5.7mol/L hydrogen chloride/methanol solution (50 mL) 15 was added. The
mixture was continuously chilled and stirred for 10 min. The mixture was
then allowed to warm to room temperature and was stirred for the
subsequent houys. Subsequently, the reaction mixture was
Hooeentated!To the resulting residue, water was added and the mixture

was n @ze&m h a Imol/L aqueous 20 sodium hydroxide solution.
Sodiufd-eforide was then added to saturation and the mixture was
extracted with ethyl acetate. The extract was washed with brine and was

(042 ried over magnesium sulfate. 126 Evaporation of the solvent gave 2 . 09
m]g (97%) of the desired compound as a colorless powder. [0430] 1H

R0, USRS LU, AT, o e
con B PR AR B A IR A s e
R PG R AT
tempgpggg¥g%®f%ﬂgﬁgéqﬂ%E%gggdgggfyﬁwgyg%%%%%ﬂdedtothemixture,
followed by addition of a 5% aqueous citric acid solution to make
themixtureacidic. Themixturewasthenextractedwithethylacetate.
Theextract waswashedwithbrineandwasdriedovermagnesiumsulfate.
Evaporation of the solvent gave 219 mg (93%) of the desired compound
as a colorless powder.
[0421]
'H NMR (400 MHz, DMSO-dg) & 1.40 (9H, s), 2.70 (1H, dd, J = 41.6,
15.3 Hz), 3.03-3.09 (1H, m), 3.43-3.54 (2H, m), 3.78 (1H, m), 3.85
(l1H, dt, J =11.6, 3.7 Hz), 4.04 (1H, dd, J =8.6, 3.7 Hz), 12.73
(1H, brs).
[0422]
<Example 1>
Methyl

2=[3-[[2-(4-Chlorophenyl)—-4-methylthiazol-5-yl]carbonylaminome

thyl]lpiperidin-1l-yl]benzoate

[0423]
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CI N jHN COOMe 15 [0433] N-(Piperidin-3-yl
methyl)-2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide (105 mg,
0.300 mmol) and methyl 2-fluorobenzoate (0.0382 mL, 0.300 mmol) 20
were added to dimethylsulfoxide (5 mL) . To this mixture, potassium
carbonate (82.9 mg, 0. 600 mmol) was added and the mixture was stirred
for 6 hours at 130C. Subsequently, water was added and the mixture was
" ot it el atutae HE B AL WRSRISHOHwith Brine, 127
foI W, d drying o rma nesjum sulfate and ev apor tion of the .
methgg) erzi urifi 1é/z‘laLt 51 6f the rqeélduenb LL ciaFgel co(i’uneﬁn cﬁr%r%ba? rabﬂfl
exane : ethyl acetate =10:1 -> 2:1) gave 29.5 mg (20%) of the desired
mpound asa colorless oil. 5 [0434] 1H NMR (400 MHz, CDC13) 5
Che% 2§ (3H (?? -2.19 (1H, m), 2.28-2.38 (1H, m), 2.73-2.79 (4H,
M), 283 é’é@i 3.09-3.24 (2H, m), 3.42-3.54 (2H, m), 3.85 (3H, s),
6.37-6.44 (1H, m) 7.02 (1H,t,J= 86Hz) 7.11 (1H, d, J = 7.9 Hz),

[042

738744(3H(_m) 10772(@ d,J=1.8,79Hz),7.86 (2H, d, J =8.6
0434
Cl— ) mhe yl)- yIthlazoI -5-yllcarbonylaminome 15
thy ipenUIn- yllbenz
[0425]

2—(4-Chlorophenyl) -4-methylthiazole-5-carboxylic acid (507
mg, 2.00mmol), 1-(tert-butoxycarbonyl)piperidin-3-yl methylamine
(429 mg, 2.00 mmol) and l-hydroxybenzotriazole monohydrate (368
mg, 2.40 mmol) were dissolved in N,N-dimethylformamide (10 mL) .
The mixture was chilled in an ice bath and
3-(3-dimethylaminopropyl)-1l-ethylcarbodiimide hydrochloride (460
mg, 2.40 mmol) and N-methylmorpholine (0.528 mL, 4.80 mmol) were
added. The mixture was then stirred at room temperature for 4 hours
and a 5% aqueous citric acid was added. This mixture was extracted
with ethyl acetate and the extract was washed sequentially with
a saturated aqueous sodium bicarbonate solution and brine, followed
by drying over magnesium sulfate and evaporation of the solvent.
Purification of the resulting residue by silica gel column
chromatography (hexane : ethyl acetate = 10:1 -> 2:1) gave 851 mg
(95%) of the desired compound as a colorless amorphous product.

[0426]
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[0436] [Chemical formula 105] CI :rrcYClcOOMe [0437] 20

N-(Piperidin-3-yl

methyl)-2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide (172 mg,

0.492mmol), 3- (methoxycarbonyl) phenylboric acid (177 mg, 0.984

mmol) and molecular sieves 4A (400 mg) were suspended in 128

dichloromethane (10 mL)_. To this suspensian, copper (II) acetate (188
Mo dm

H YR (6 84 Yol BRd-rethylarine 0344 mt! olf Were ddets ™ -

and %e ixture was stirred at rogm t erature for 8 hours.
1°78§%bé qggrf%ny%e rf)ea%c%o Mixttire wais filtete ﬁn&%%h Bhiit€, 5 folloted ©*S) -
by addition of a safurated aqueoys sodi m%icar onate solution. The
742 mikite \i'c\l)/as{héna%ﬂ%c &d ‘it '(l;ét yl(gégéta e’ang _thé égtrgétBWas washed
[042\9/'th brine, followed by drying over magnesium sulfate and evaporation of
the solvent. Purification of the residue by silica gel column
chromato hy (hexane,: ethyl acetate = 20:1 10 -> 2:1) gave 88.2 mg
Step( g%}ft %Pe%éle lc%r%p&/und as a colorless powder. [0438] 1H NMR

0 MHz, DMS0-d6).5 1,14-1.23 (1 52-1.61 (1H, m), 1.75-1,82
me e S A L N R O2 L 02 e e Moy L Ll
“0426EH. M), 3.19-3.27 (1H, m) , 3.30-3.38 (1H, m) , 3.60-3.69 (2H, m), 3.81
H. s), 7.19-7.24 (1H, m), 7.33-7.35 (2H, m), 7.46 (1H, m), 7.59 (2H, d, J
[CherﬁiSCQFZ%’oZ:'r%Zl(gHIQB‘] =8.6 HZ), 8.45 (lH, t,J=5.5 HZ).

O
S~ N NH
o O-SINCS
N
[0429]
N-[[ (1-tert-Butoxycarbonyl)piperidin-3-yl]lmethyl]-2-(4-ch

lorophenyl)—-4-methylthiazole-5-carboxamide (2.78 g, 6.18 mmol) was
dissolved in methanol (30 mL). While this mixture was ice—-chilled
and stirred, 5.7mol/L hydrogen chloride/methanol solution (50 mL)
was added. The mixture was continuously chilled and stirred for
10 min. The mixture was then allowed to warm to room temperature
and was stirred for the subsequent 3 hours. Subsequently, the

reaction mixture was concentrated. To the resulting residue, water
was added and the mixture was neutralized with a 1mol/L agqueous
sodium hydroxide solution. Sodium chloride was then added to

saturation and the mixture was extracted with ethyl acetate. The

extract was washed with brine and was dried over magnesium sulfate.
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[0439] 20 <Example 3> Methyl
2-[3-[N-[[2-(4-Chlorophenyl)-4-methylthiazol-5-ylJmethyl]carba
moyl]piperidin-1-yllbenzoate [0440] 129 Step 3a)
1-(tert-Butoxycarbonyl)-N-[[2-(4-chlorophenyl)-4-methylthiazol
-5-yllmethyl] piperidine-3-carboxamide [0441] 5 [Chemical formula 106] O
O CI SNNxO\ N%%MZ% 2- (4-Chlorgphenyl) -4-methylthiazol-5-yl
EVapidhyiaming 77 g, %o ?ﬁ’cﬂ)?198rf98u{3>2y%%1r%ﬁ3ﬂr%Geec%ﬁ%/%%i‘dompomd
(459. mg, 2.00mmol) 10 and 1-hydroxybenzotriazole monohydrate (368
as amcgcflz.O ﬁﬁrﬁoﬁ’% & 'dissolved in N,N-dimethylformamide (10mL). While
[04381]is mixture was chilled in an ice bath, 3- (3-dimethylaminopropyl)
-I-ethylcarbodiimide hydrochloride (460 mg, 2.40 mmol) and
1 -methyl holi 0.484 4,40 [) were 15 added. The mixt
0 Siifed A ord tormpetatire for & naGls. Sibsequehty v | v
1. 5384u5qus, alfic eid was pddpd and the mixture, was, extragled with gt

acCétate. The extract was washed sequentially With a saturated aqueous

7 — 5odium picarbonate solgtign andlyrine, 5 o o5 15 ) 291 (1H, ad,

J 2.4, 11.6 Hz), 3.68 (2H, t, J = 6.1 Hz), 7.42 (2H, d, J = 8.6

Hz), 7.87 (2H, 4, J = 8.6 Hz), 8.30 (l1H, t, J = 5.5 Hz).

[0431]

Step 1lc) Methyl
2=[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]carbonylaminome
thyl]lpiperidin-1l-yl]benzoate

[0432]

[Chemical formula 104]

2 )
SN N
C"< >“<\NfHAQ COOMe

[0433]
N- (Piperidin-3-yl

methyl) -2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide (105

mg, 0.300 mmol) and methyl 2-fluorobenzoate (0.0382 mL, 0.300 mmol)
were added to dimethylsulfoxide (5mL). To this mixture, potassium
carbonate (82.9mg, 0.600 mmol) was added and the mixture was stirred
for 6 hours at 130°C. Subsequently, water was added and the mixture
was extractedwithethyl acetate. Theextract waswashedwithbrine,
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followed by drying over magnesium sulfate and evaporation of the 20
solvent. Purification of the residue by silica gel column chromatography
(hexane : ethyl acetate = 5:1 -> 1:1) gave 916 mg (100%) of the desired
compound as a colorless powder. [0443] 130 1H NMR (400 MHz, CDC13)
51.36-1.51 (10H, m), 1.56-1.62 (1H, m), 1.67-1.85 (1H, m), 2.28-2.40
c éle 24 3H S), 2.93-3.95 (5H, m), 4.56-4.60 H,r(\,) 7.38(2H, d, J
oll %Fg %%gi%y%r mag lgﬁbiﬁﬁ §Eﬁ)§%) evaporation of the

2-(4Chioropheny)).4-methythiazol 5 ylmethy lpiperidine
solvgn[%rboxgm?df" %%%éﬁaom iy 10 T-Rostial o it 367) G &

H'rNH HC 04
ChroTaferCf%uafS ca SRVIENE[[2-@ Ahidrophehdf-a- n=1et]h fthia ~ 271) 9ave 29.5

égl- -y ?etwe]p erldlne 3- carboxana]de (916 mg. 4 mmo as 15
Issolved inal ydrogen " Chioridé/methand so?uﬁlon )"and the
5 ixture was stirred at room temperature for 1 hour. Subsequently, the
[043 . . . . . .
reaction mixture was concentrated and the residue was air-dried to give

"H N p%’ ﬂgégﬁf’é’% Ofthsedepired compoyng as acolofless amaIpRous, 1y, 1y,
2.28-2.38 (1H, m), 2.73-2.79 (4H, m), 2.83-2.88 (1H, m), 3.09-3.24
(2H, m), 3.42-3.54 (2H, m), 3.85 (3H, s), 6.37-6.44 (1H, m), 7.02
(14, t, J = 8.6 Hz), 7.11 (1H, 4, J = 7.9 Hz), 7.38-7.44 (3H, m),
10 7.72 (1H, dd, J =1.8, 7.9 Hz), 7.86 (2H, d, J =8.6 Hz).

[0435]

<Example 2>

Methyl

3-[3-[[2-(4-Chlorophenyl)—-4-methylthiazol-5-yl]carbonylaminome

15 thyl]piperidin-1l-yl]benzoate

[0436]

[Chemical formula 105]

ol O ifu/\@Qcoom

[0437]

20 N- (Piperidin-3-yl
methyl) -2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide (172
mg, 0.492mmol), 3- (methoxycarbonyl)phenylboricacid (177 mg, 0.984
mmol) and molecular sieves 4A (400 mg) were suspended in
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20 [0447] 1H NMR (400 MHz, DMSO0-d6) 5 1.49-1.59 (1H, m), 1.64-1.80
(2H, m), 1.88-1.93 (1H, m), 2.39 (3H, s), 2.68-2.75 (1H, m), 2.78-2.86
(1H, m), 2.88-2.97 (1H, m), 4.35-4.47 (2H, m), 7.54 (2H, d, J = 8.6 Hz),
131 7.87 (2H, d, J = 8.6 Hz), 8.93 (1H, t, J = 5.5 Hz), 8.96-9.09 (1H, m),
9.15-9.35 (1H, m). [0448] Step 3c) Methyl 5
4 hZ-%B-%N-[g- 4-chlorgphenyl)-4-methylthiazol-5- gmethylgcarba
Lehhiaytibipeniainz1-Vbehzoate [(a49)  feRmRE! forfina 40BT G CilN | acetate
H~N %~ COOMe 10 [0450] . .
‘188r\i‘3ﬁ2-(§i:§ﬁ|%r6“6}?el y|)£lﬂf§né%’hlyﬁﬁ%é%%ﬁ@%/ﬂ%e‘tﬂylfﬁ%éeﬁL' 2.46 mmol) were
ine-3-carboxamide hydrochloride %1 8 mg, 0.513 mmol) and methyl
e s R At (0602 T 015 Aol e TEMONARHEC 1o & hours.

dimethylsulfoxide (5 mL) To this solution, potassium_carbgn 5%15§42 .
50 Wbl ok bt Anc e A oo ST Tof & BBGSL CoTite:

as a was stirre 6

£011300G: Bubseauantly, themixture was allowed (o a0l and, waleLwas ...
added.the mixture was thén &xtracted With &Hy acetate and the extract

so1ulvaswashed with brine, follow %B%d&!g%ogﬁ%é"a. nesium suffate and, 4
evaporation ofntlﬁe soﬁlent.alfurl ication o %t e residue by silica gel
column chromato%%pdﬁyq l(re%xgne : eth

the eXtract was wa rlne,¥%llowedbycﬂyingovern@gnesium
sulfate and evaporation of the solvent. Purification of the residue
by silica gel column chromatography (hexane : ethyl acetate = 20:1
-> 2:1) gave 88.2 mg (37%) of the desired compound as a colorless
powder.

[0438]

'H NMR (400 MHz, DMSO-dg) & 1.14-1.23 (1H, m), 1.52-1.61 (1H, m),
1.75-1.82 (2H, m), 1.85-1.94 (1H, m), 2.53-2.58 (1H, m), 2.62 (3H,
s),2.72-2.79 (1H, m), 3.19-3.27 (1H, m), 3.30-3.38 (1H, m), 3.60-3.69
(2H, m), 3.81 (3H, s), 7.19-7.24 (1H, m), 7.33-7.35 (2H, m), 7.46
(l1H, m), 7.59 (2H, 4, J = 8.6 Hz), 7.97 (2H, d, J =8.6 Hz), 8.45
(1H, t, J = 5.5 Hz).

[0439]

<Example 3>

Methyl

2=[3-[N-[[2-(4-Chlorophenyl)—-4-methylthiazol-5-yl]lmethyl]carba

moyl]piperidin-1-yllbenzoate

[0440]
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acetate = 5:1 -> 1:1) gave 9.80 mg (4%) of the desired compound as a
colorless oil. [0451] 132 1H NMR (400 MHz, CDC13) 5 1.63-1.69 (1H, m),
1.93-2.17 (2H, m), 2.29-2.36 (1H, m), 2.44-2.45 (3H, m), 2.55-2.65 (1H,
m), 2.73-2.80 (1H, m), 3.09-3.12 (2H, m), 3.34-3.37 (1H, m), 3.84 (3H, s),
459 (2H, d,J=5.5Hz), 7.08-7.12 (2H, m), 7.34 (2H, d, J = 8.6 Hz), 5
7.46-7.50 (1H, m), 7.75-7.82 (4H, m). [0452] <Example 4> Methyl

SteP333)IN-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yljmethyljcarba 10

1 e L eSS () [PRSERoTual ) Qe cniazon

-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethyl]piperi
_5_ygli]n%? Eibidxa e.ééy ydroc Tc}ér?@dregﬁﬁémmétg 0.318mmol) was suspended
diethyl ether. The suspension was washed sequentially with a 0.Imol/L

ueous sodium hydroxide solution and brine and was dried over
[ chemAagnesium sul{%tel'(l)'lg? solvent was then evaporated and the

[0442&

ormu

C.@\ﬁfN%i0K

[0442]

2-(4-Chlorophenyl) -4-methylthiazol-5-yl methylamine (477 mg,
2.00mmol), 1-tert-butoxycarbonyl nipecoticacid (459mg, 2.00 mmol)
and l-hydroxybenzotriazole monohydrate (368 mg, 2.40 mmol) were
dissolved in N,N-dimethylformamide (10 mL). While thismixture was
chilled in an ice bath,
3-(3-dimethylaminopropyl)-1l-ethylcarbodiimide hydrochloride (460
mg, 2.40 mmol) and N-methylmorpholine (0.484 mL, 4.40 mmol) were
added. Themixture was then stirredat roomtemperature for 6 hours.
Subsequently, 5% aqueous citric acid was added and the mixture was
extracted with ethyl acetate. The extract was washed sequentially
with a saturated aqueous sodium bicarbonate solution and brine,
followed by drying over magnesium sulfate and evaporation of the
solvent. Purification of the residue by silica gel column
chromatography (hexane : ethyl acetate = 5:1 -> 1:1) gave 916 mg
(100%) of the desired compound as a colorless powder.

[0443]
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20 resulting residue was dissolved in dichloromethane (10mL). To this
solution, 3- (methoxycarbonyl) phenylboric acid (114 mg, 0.636mmol),
molecular sieves 4A (300 mg), copper (ll) acetate (122 mg, 0.636 mmaol)
and triethylamine (0.222 mL, 1.59 mmol) were added and the 133 mixture
was stirred at room tempe rat ure for 16 hours. Subsequently, the
reaction mixture was filtered through Celite and a saturated aqueous
; iurb il ™

H N A %iégf'ﬁmgt]@%ﬁ&ti n was added to &ﬁ@%mé@érﬂg .
1. 67%}%%(99 with ethyl aczeé%%tg. Il&e extract was r\]/vofés\r/]g?HS Wgh b”n%’é_ 3.95 (5H,

fotlowed %&dr?ﬁhg c%\/er agnesiﬁr%HsufFe{te a oration o2f't

olvent, Purification of the_resylfing residue by silica_gel column _
m) %h%%ﬁétbégap%% he?gﬁee? ég%{glgétaé A g :154%§a’ve%2£1 Mgty 7~
8 6 f the desired compound as a colorless powder. [0455] 10 'H NMR (400
) Z, CDC13) 5 1.68-1.97 (4H, m) , 2.43 (3H, s) , 2.59-2.65 (1H, m),
[0443 4-3.24 (2H, m) , 3.32-3.41 (2H, m) , 3.88 (3H, s) , 4.55-4.65 (2H, m),
96-6.99 (1H, m), 7.13 (1H, dd, J = 2.4, 8.6 Hz), 7.31 (1H,t, J=7.9 Hz),

Step/-38/(2H, d, J=8.6 Hz), 7.57 (1H, d, J = 7.3 Hz), 7.63-7.64 (1H, m), 7.80
p( ,d, J=8.6 Hz). 15 [0456] <Example 5> Methyl

¢ 1 2-[3[2=(4:Chl henyl)-4-methylthiazal-5-yllmeth thyl . e
e L St S e YR i
3—ca %gggggg%og(yﬁ?rcppggg-l%L[Zi-cgzel-chIorophenyl)-4-methylthiazol

[0445]

[Chemical formula 107]

[0446]

l-tert-Butoxycarbonyl-N-[[2- (4-chlorophenyl)-4-methylthia
zol-5-yl]lmethyl]piperidine-3-carboxamide (916 mg, 2.04 mmol) was
dissolved in a 10% hydrogen chloride/methanol solution (20 mL) and
themixturewasstirredat roomtemperature for1lhour. Subsequently,
the reaction mixture was concentrated and the residue was air—dried
togive 769 mg (98%) of the desired compound as a colorless amorphous
product.
[0447]
'H NMR (400 MHz, DMSO-dg) & 1.49-1.59 (1H, m), 1.64-1.80 (2H, m),
1.88-1.93 (1H, m), 2.39 (3H, s), 2.68-2.75 (1H, m), 2.78-2.86 (1lH,
m), 2.88-2.97 (1H, m), 4.35-4.47 (2H, m), 7.54 (2H, d, J = 8.6 Hz),
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-5-yllmethoxymethyl]piperidine [0458] 25 [Chemical formula 110] 134
SIJ~O'rfjN O ji CI-C) "N [0459] 1-(tert-Butoxycarbonyl)piperidin-3-yl
methanol (215mg, 1.00 mmol) was dissolved in tetrahydrofuran (5 mL) .
While this solution 5 was chilled in an ice bath, 60% sodium hydride in oll
(44.0 mg, 1.10 mmol) was added and the mixture was stirred for 20 min.
Subsequently, 5-ch|orometh%l-2- 4-chloro henyl)-4-me%1%lthiazole (258

7'87m§(f,}i’.08’m%gl)%n ?eﬁéi)lydr fur n((]S%L and Sodiamh fodide ?1’59.671?909 (1H,

g.log_ %Ogﬁm% were added. The mixture was stirred for 2 hours while

m) ., hiﬁ dimani gathme{n'd was further stirred for 6 hours at room

(04 4%egmerature. Subsequently, ethyl acetate was added and the mixture was
washed sequentially with 5% aqueous citric acid and brine, followed by

Stepd%r}g g{v r magnesium sulfate and evaporation of the solvent. 15

Purifica %nhgf he resulting residue by silica gel column chromatography

hexane ; ethyl acetate = 20:1 -> 51 e m 9%) of the desired
2 o T S GNE i oan Th e (o Coig g carta
L 1.17-129 (1H, m) ]4§-1.49( QH, m), 20 1.60- 1.67 (1H, m), 1.74-1.86
moy 1 ,pr%ijzﬁ(&,ysjf), CA A ), 2.77-2.84 (1H, m), 3.32-3.39(2H, m),
[0443 7-3.90 (1H, m), 4.01 (1H, m), 4.62 (2H, s), 7.39 (2H, d, J = 8.6 H2),
84 (2H, d, 1= 8.6

[Chemical formula 108]

0 /@
SN N
e <\NIHJ\O COOMe

[0450]

N-[[2-(4-Chlorophenyl)—-4-methylthiazol-5-yl]methyl]piperi
dine-3-carboxamide hydrochloride (198 mg, 0.513 mmol) and methyl
2—fluorobenzoate (0.0653 mL, 0.513 mmol) were dissolved in
dimethylsulfoxide (5 mL). To this solution, potassium carbonate
(142 mg, 1.03 mmol) was added and the mixture was stirred for 6
hours at 160°C. Subsequently, the mixture was allowed to cool and
water was added. The mixture was then extracted with ethyl acetate
and the extract was washed with brine, followed by drying over
magnesium sulfate and evaporation of the solvent. Purification of
the residue by silica gel column chromatography (hexane : ethyl
acetate = 5:1 -> 1:1) gave 9.80 mg (4%) of the desired compound
as a colorless oil.

[0451]
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Hz). 135 [0461] Step 5b)

3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yllmethoxymethyl]pipe ridine 5

[0462] [Chemical formula 111] CI NONH [0463] Using 10

1-(tert-butoxycarbonyl)-3-[[2-(4-chlorophenyl)-4-methylthiazol

-5-yllmethoxymethyl]piperidine(258 mg, 0.590 mmol), the same

procedure was followed as_ in_Step Ib of Exa le 1 to give 169 m (8 %)
% d chir bi

H N%%thgggslyg{jztﬁor%%&ﬁaa riesS dil. (o464 s "H I\?I@IR2(4JO
2297 538 o0 o, 3 STk 4, TR0 B 1o 150 44 (B Yo LTI
(1H, ?ﬁ]ﬁmﬁ?%}z (211F|126 297 392 glljg ?hs%gsi%(%ly éJq) §3 H. 20 -9

[0465] St
(2H, 2-[3-[[2-(4- goro nyf)-é?—meth)%lth 450)-5 glt]methoxyfr%gthyﬁp

7. acPprd-hylibenzpidenyde 1360408k, )

[0452]

= 8.6 Hz),

<Example 4>
Methyl

3-[3-[N-[[2-(4-Chlorophenyl)—-4-methylthiazol-5-yl]methyl]carba

moyl]piperidin-1-yllbenzoate

[0453]

[Chemical formula 109]

C S /Q
3 e I\”)‘\O\, COOMe

[0454]
N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]lmethyl]piperi
dine-3-carboxamide hydrochloride (123 mg, 0.318 mmol) was suspended
in diethyl ether. The suspension was washed sequentially with a
0.1mol/L aqueous sodium hydroxide solution and brine and was dried
over magnesium sulfate. The solvent was then evaporated and the
resulting residue was dissolved indichloromethane (10mL). Tothis
solution, 3—- (methoxycarbonyl)phenylboricacid (114mg, 0.636mmol),
molecular sieves 4A (300 mg), copper (II) acetate (122 mg, 0.636

mmol) and triethylamine (0.222 mL, 1.59 mmol) were added and the
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25

[Chemical formula 112]/ O N ~ CI NS CHO [0467] 5 Using
3-[[2-(4-chlorophenyl)-4-methylthiazol-5-ylimethoxymethyl]pipe ridine
(106 mg, 0.315 mmol) and 2-fluorobenzaldehyde (0.0329 mL, 0.315
mmol) , the same procedure was followed as in Step Ic of Example 1to
give 45.2 mg (32%) of the desired compound as a colorless oil. 10 [0468]

. . 1HNMR (400MHz, CDC13) 51.19-1.28 (1H, m), 1.73-1.87 (3H, m)
MiXEHIY PSS (I TR) 2. 48 H: TS 6850 78 ,%?aﬁﬁz.sgé%,%ﬁy,entl%
3.19-3.21 (1H, m), 3.33-3.37.(1H, m) , 3.41-3.48 (2H, m) , 4.63 (2H, mg :
the %.ec?a‘?ﬂi“(ﬂ%%‘g’,rfs‘éa@rg HIILES Y YRS, ). F7 gk rated

15 (3H, m), 10.29 (1H, s). [0469] Step 5d) Met .
e 5N 3 BHBrORER DS NATe S siyebiyyg - trace - The
]l%é] 1>3<Z rcalxc%ov?al\gewashed

oxyme
cove LAy 20 09T Chpmea e L0 17
witnBiIPRendins-ylloenzaldenyde (40. 2 Mgy 0 102, mmok was dissolved . - at 1on
of the solvent. Purification of the resulting residue by silica
gel column chromatography (hexane : ethyl acetate = 2:1 -> 0:1)
gave 20.1 mg (13%) of the desired compound as a colorless powder.
[0455]
'H NMR (400 MHz, CDCls) & 1.68-1.97 (4H, m), 2.43 (3H, s), 2.59-2.65
(1H, m), 3.14-3.24 (2H, m), 3.32-3.41 (2H, m), 3.88 (3H, s), 4.55-4.65
(2H, m), 6.96-6.99 (1H, m), 7.13 (1H, dd, J = 2.4, 8.6 Hz), 7.31
(1, t, J = 7.9 Hz), 7.38 (2H, d, J = 8.6 Hz), 7.57 (l1H, d, J =
7.3 Hz), 7.63-7.64 (l1H, m), 7.80 (2H, d, J = 8.6 Hz).
[0456]
<Example 5>
Methyl

2=[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]methoxymethyl]p

iperidin-1-yl]lbenzoate

[0457]

Step ba)
1-(tert-Butoxycarbonyl)-3-[[2-(4-chlorophenyl)—-4-methylthiazol
-5-yl]lmethoxymethyl]piperidine

[0458]

[Chemical formula 110]
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5 in methanol (5 mL) . To this solution, sodium cyanide (25.8 mg, 0. 510
mmol) and manganese dioxide (88.7 mg, 1.02 mmol) were added and the
mixture was stirred at room temperature for3hours. Subsequently, a
saturated aqueous sodium bicarbonate solution was added and the
mixture was filtered through Celite. The filtrate was extracted 10 with ethyl
acetate and the extract was washed with brine, followed by drying over
magnesium sulfate and evap(bra n of the solvent. Purification of the

resuiting rgsi n chromatography (Chromatorex
Cl !“;) 35| Fuj )ﬁ?é;l:) emical Co., Ltd.) (hexane : ethyl acetate =
5071->1 ve 27 (58%) 15 of the desired compound as a

colorless 0|I [0472] 1H NMR (400 MHz, CDC13) 51.13-1.23 (1H, m),
[045% 69-1.82 (3H, m), 2.08-2.19 (1H, m), 2.43 (3H, s), 2.55 (1H, dd, J = 9.8,
6Hz) 2.70-2.76 (1H, m), 3.22-3.25 (1H, m), 337347(3H m), 3.85

s B BT LT S H T G U, 173 S 100

0473 ample 6> M th
mmOlSZ_'t% & 4 %orop%enylgedftr%% tﬁIaZOF% yl](metiIT&xyme}hyhe this solution
”iji del]benzoate 5 [0474]

vas ﬁtert %utoxycaﬂ)onys- ﬁE 4sé1$orophenﬁ§n4hr¥etﬂ Fﬁla%gl otl (44.0 mg,

1.10 mmol) was added and the mixture was stirred for 20 min.

Subsequently,
5-chloromethyl-2-(4-chlorophenyl)-4-methylthiazole (258 mg, 1.00
mmol) in tetrahydrofuran (5 mL) and sodium iodide (15.0 mg, 0.100
mmol) were added. The mixture was stirred for 2 hours while chilled
inan icebath andwas further stirred for 6 hours at room temperature.
Subsequently, ethyl acetate was added and the mixture was washed
sequentially with 5% aqueous citric acid and brine, followed by
drying over magnesium sulfate and evaporation of the solvent.
Purification of the resulting residue by silica gel column
chromatography (hexane : ethyl acetate = 20:1 -> 5:1) gave 258 mg
(59%) of the desired compound as a colorless oil.

[0460]

'H NMR (400 MHz, CDCls) & 1.17-1.29 (1H, m), 1.40-1.49 (10H, m),
1.60-1.67 (1H, m), 1.74-1.86 (2H, m), 2.44 (3H, s), 2.64 (lH, m),
2.77-2.84 (1H, m), 3.32-3.39(2H, m), 3.87-3.90 (1H, m), 4.01 (1H,
m), 4.62 (2H, s), 7.39 (2H, 4, J = 8.6 Hz), 7.84 (2H, d, J = 8.6
Hz) .
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-5-yllmethoxy]piperidine [0475] 10 [Chemical formula 114] CI -\ S]CO 0
0J< [0476] Using 1- (tert-butoxycarbonyl) -3-hydroxypiperidine (201 mg,
1. 0 0 mmol) and 5-chloromethyl-2- (4-chlorophenyl) -4-methylthiazole 15
(258 mg, 1.00 mmol), the same procedure was followed as in Step Sa of
Example 5 to give 187 mg (44%) of the desired compound as a colorless
0il. [0477] 1H NMR (400 MHz, CDC13) 5 1.41-1.62 (11H, m), 1.71-1.82

(04661 m), 20 1.88-1.97 (1H, m), 2.44 (3H, s), 3.12-3.22 (2H, m), 3.46 (1H,

ste nq%b§.53-3.56 (AH, m), 3.79 (1H, m), 4.64-4.81 (2H, m), 7.38 (2H, d, J =

P86}iz), 7.83 (2H, d, J = 8.6 Hz). [0478] 139 Step 6b)

T S S s T o
ridi I11-e(tert-butoxycarbonyl)-3-[[2-(4-chIorophenyl)—4-methylthiazol

[0462]

[Chemical formula 111]

[0463]

Using
l1-(tert-butoxycarbonyl)-3-[[2-(4-chlorophenyl)—-4-methylthiazol
—5-yl]lmethoxymethyl]piperidine (258 mg, 0.590 mmol), the same
procedure was followed as in Step 1lb of Example 1 to give 169 mg
(85%) of the desired compound as a colorless oil.

[0464]

'H NMR (400 MHz, CDCls) & 1.08-1.18 (1H, m), 1.40-1.51 (1H, m),
1.62-1.69 (1H, m), 1.75-1.86 (2H, m), 2.35 (1H, dd, J = 9.8, 12.2
Hz), 2.44 (3H, s), 2.55 (1H, dt, J =3.1, J =11.6 Hz), 2.97-3.02
(14, m), 3.12-3.16 (l1H, m), 3.30-3.36 (2H, m), 4.62 (2H, s), 7.39
(24, 4, J = 8.6 Hz), 7.84 (2H, d, J = 8.6 Hz).

[0465]

Step 5c¢)
2-[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]methoxymethyl]p
iperidin-1-yl]lbenzaldehyde
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-5-ylImethoxy]piperidine (187 mg, 0.442 mmol), the same procedure 10
was followed as in Step Ib of Example 1 to give 119 mg (83%) of the
desired compound as a colorless oil. [0481] 1H NMR (400 MHz, CDC13)
51.39-1.49 (1H, m), 1.53-1.61 (1H, m) 1.72-1.80 (1H, m), 1.91-2.00 (1H,
m), 2.44 (3H, s), 2.64-2.70 (2H, 15 m) , 2.81-2.86 (1H, m), 3.10 (1H, dd, J
=24,J=12.2Hz), 3.41-3.46 (1H, m), 4.65-4.72 (2H, m), 7.39 (2H, d, J
(046813 6 1z), 7.83 (2H, d, J = 8.6 Hz). [0482] Step 6¢) 20
2-[3-[[2-(4-Chlo opgle ﬁ-4-methylthiazol-5-yl]methoxy]piperid
[Chefﬁ%f-%/ﬁb(éﬁ%é‘}ﬁe{ﬁy el% 83] [Chemical formula 116] 140 ci (_~'SCO N |
CHO 3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yllmethoxy]piper idine
(59.1 mg, 0.183 mmol) and 2-fftiorpbenzaldehyde (0.0984 mL, 0.915
mpagl) werg di 6/ indimethylsulfoxide (2 mL) . To this 5 solution,

Cl @' C8 bfatz (ﬁ@ 0.3(?_| mol) was added and the mixture was
stitred at I0Cor 3 houlrs. SubSequently, water was added and the
mixture was extracted with ethyl acetate and the extracted was washed

(04 6\9/ith brine, followed by drying over magnesium sulfate and evaporation of
the solvent. Purification of the 10 resulting residue by silica gel column
chtE?Srri%tggraphy (hexane

3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]methoxymethyl]pipe

ridine (106 mg, 0.315 mmol) and 2-fluorobenzaldehyde (0.0329 ml,

0.315mmol), the same procedure was followed as in Step 1lc of Example

1 to give 45.2 mg (32%) of the desired compound as a colorless oil.

[0468]
'"HNMR (400MHz, CDC13) §1.19-1.28(1H, m), 1.73-1.87(3H, m), 2.11-2

(1H, m), 2.43 (3H, s), 2.68-2.73(1H, m), 2.82-2.89 (1H, m), 3.19-3

(1H, m), 3.33-3.37 (1H, m), 3.41-3.48 (2H, m), 4.63 (2H, m), 7.06-7.

(2H, m), 7.38 (2H, 4, J = 8.6 Hz), 7.47-7.51 (1H, m), 7.77-7.

(3H, m), 10.29 (1H, s).
[0469]

Step 5d) Methyl

.21

.21

11

84

2=[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]methoxymethyl]p

iperidin-1-yl]lbenzoate
[0470]

[Chemical formula 113]
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ethyl acetate = 20:1 -> 5: 1) gave 47.8 mg (61%) of the desired compound
as a colorless oil. [0484] 1H NMR (400 MHz, CDC13) 5 1.47-1.54 (1H,
m), 1.71-1.82 (1H, m), 15 1.89-1.97 (1H, m), 2.11-2.15 (1H, m), 2.44 (3H,
S), 2.84-2.92 (2H,
m),3.14-3.18(1H,m),3.43-3.47(1H,m),3.73-3.79(1H,m),4.69-4.77 (2H, m),
7.10-7.12 (2H, m), 7.39 (2H, d, J = 8.6 Hz), 7.51 (1H, dt, J=1.8, 7.9 Hz),
7.79-7.85 (3H m), 10 32 (1H 85] 20 Step 6d) Methyl

! he iazol-5-ylimethoxy]piperid
/,- ode o 86] h
Usi§™5

'@Mgrmula 117] S1jO N COOMe
2-[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-ylJmethoxy]piperid
04 iTP-l-yI]benzaldehyde (47.8 mg, 0.112 mmol), the same procedure was
o]llowed as in Step 5d of Example 5 to give 19.7 mg (38%) of the desired

LT3 (LB . OB LR (O . 2165 19 (1) 5 %ﬁefhowmet
hyl 2. 63 1?(13954% ééfﬁ%r]izesalilé)é gO Q]le_é %tmg, gjl(il'}mmo )) vsva%sl ssolved

inmethanol (5 mL) To this solution, sodium cyanide (25.8mg, 0.510

mmol) and manganese dioxide (88.7 mg, 1.02 mmol) were added and
themixturewasstirredat roomtemperature for 3hours. Subsequently,
a saturated aqueous sodium bicarbonate solution was added and the
mixture was filtered through Celite. The filtrate was extracted
with ethyl acetate and the extract was washed with brine, followed
by drying over magnesium sulfate and evaporation of the solvent.
Purification of the resulting residue by silica gel column
chromatography (Chromatorex NH-DM2035, Fuji Silysia Chemical Co.,
Ltd.) (hexane : ethyl acetate = 50:1 -> 10:1) gave 27.9 mg (58%)
of the desired compound as a colorless oil.

[0472]

'H NMR (400 MHz, CDCl;) & 1.13-1.23 (1H, m), 1.69-1.82 (3H, m),
2.08-2.19 (1H, m), 2.43 (3H, s), 2.55 (1H, dd, J = 9.8, 11.6 Hz),
2.70-2.76 (1H, m), 3.22-3.25 (1H, m), 3.37-3.47 (3H, m), 3.85 (3H,
s), 4.59-4.66 (2H, m), 6.94 (1H, t, J = 7.3 Hz), 7.01 (1H, d, J
= 7.9 Hz), 7.35-7.40 (3H, m), 7.67 (lH, dd, J =1.8, 7.9 Hz), 7.82
(2H, 4 J = 8.6 Hz).

[0473]
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m), 3.70-3.77 (1H, m), 3.87 (3H, s), 4.69-4.76 (2H, m), 6.97-7.01 (1H, m),
7.04-7.06 (1H, m), 7.37-7.43 (3H, m), 7.73 (1H, dd, J = 15 1.8, 7.9 Hz),
7.83 (2H, d, J = 8.6 Hz). [0489] <Example 7> Methyl
3-[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-ylJmethoxymethyl]p 20
iperidin-1-yl]benzoate [0490] [Chemical formula 118] 142 S 'a COOMe CI
‘NON LO491] Using
<Exanple Lehlorophenyl)-4-methylthiazol-5-yljmethoxymethyl]pipe 5 ridine
612 .2 mg, 0.185 mmol) and 3-(methoxycarbonyl)phenylboric acid (66.6
O 370 mmol), the same procedure was followed as in Example 2 to

ound e}s g co orless 0|IJO4%%1 11p

€n), 3.56-3.59 (1H, m)368372 (1H, m)389
Hs)462469(2H m), 7.12 (1H, dd, J = 1.8, 7.9 Hz), 7.26-7.31 (1H,
m), 7.39(2H, d, J = 8.6 Hz), 7.46-7.50(1H,

Step 6a)

Meth

[047

1-(tert-Butoxycarbonyl)-3-[[2-(4-chlorophenyl)—-4-methylthiazol
-5-yl]lmethoxy]piperidine
[0475]

[Chemical formula 114]

,NL 0
CI4©—<S | O\@ )LOJ<
[0476]

Using 1-(tert-butoxycarbonyl)-3-hydroxypiperidine (201 mg,
1.00mmol) and 5-chloromethyl-2-(4-chlorophenyl)-4-methylthiazole
(258 mg, 1.00 mmol), the same procedure was followed as in Step
5a of Example 5 to give 187 mg (44%) of the desired compound as
a colorless oil.

[0477]

'H NMR (400 MHz, CDCls) & 1.41-1.62 (11H, m), 1.71-1.82 (1H, m),
1.88-1.97 (1H, m), 2.44 (3H, s), 3.12-3.22 (2H, m), 3.46 (1H, m),
3.53-3.56 (1H, m), 3.79 (1H, m), 4.64-4.81 (2H, m), 7.38 (2H, d,
J = 8.6 Hz), 7.83 (2H, d, J = 8.6 Hz).

[0478]
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15 m), 7.60-7.61(1H, m), 7.84(2H, d J = 8.6 Hz). [0493] <Example 8>
Methyl 3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethoxy]piperid 20
in-1-yllbenzoate [0494] [Chemical formula 119] 143 CI~N:C S O-C
COOMe [0495] Using
3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethoxy]piperidine 5 (60.2 mg,
0.186mmol) and 3- (met hoxycarbonyl) phenylbori ¢ acid (66.9 mg, 0.372
m@%l), the same procedure was followed as in Example 2 to give 61.0

_ - .mg (72%).of the desired compound as a colorless oil. [0496] 1H NMR . .
O RSO B L e TB O P T HorT S6 (LM Ry A PAES Tt ine
H, m), 2.46 (3H, s), 2.85-2.93 (2H, m), 3.47 (1H, td, J =4.3, 12.2 Hz),
62-3.72 (2H, m), 3.90 (3H, s), 4.72-4.79 (2H, m), 7.10-7.12 (1H, m),
7.30 (1H, t,J =7.9 Hz), 7.39 (2H, d, J = 8.6 Hz), 7.49-7.51 (1H, m), 7.61
,ar#),ﬂ/‘?éﬂzlﬁ, é_‘]zjgl 8.6 Hz). 15 [0497] <Example 9> Methyl
2-[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]carbonylaminome

CH@_«SLOOH

Step

[047

[Che

[0480]

Using
l1-(tert-butoxycarbonyl)-3-[[2-(4-chlorophenyl)—-4-methylthiazol
-5-yl]lmethoxy]piperidine (187 mg, 0.442 mmol), the same procedure
was followed as in Step 1lb of Example 1 to give 119 mg (83%) of
the desired compound as a colorless oil.

[0481]

'H NMR (400 MHz, CDCls) & 1.39-1.49 (1H, m), 1.53-1.61 (1H, m),
1.72-1.80 (1H, m), 1.91-2.00 (1H, m), 2.44 (3H, s), 2.64-2.70 (2H,
m), 2.81-2.86 (1H, m), 3.10 (1, dd, J=2.4, J=12.2 Hz), 3.41-3.46
(l1H, m), 4.65-4.72 (2, m), 7.39 (2H, 4, J = 8.6 Hz), 7.83 (2H,
d, J = 8.6 Hz).

[0482]

Step 6¢C)
2=-[3-[[2-(4-Chlorophenyl)—-4-methylthiazol-5-yl]methoxy]piperid
in-1-yl]lbenzaldehyde

[0483]

[Chemical formula 116]
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thyl]pyrrolidin-1-yllbenzoate 20 [0498] Step 9a)
N-[[(1-tert-Butoxycarbonyl)pyrrolidin-3-ylJmethyl]-2-(4-chloro
phenyl)-4-methylthiazole-5-carboxamide 144 [0499] [Chemical formula
120] O CI/ N HNO [0500] 5 Using
2-(4-chlorophenyl)-4-methylthiazolyl-5-carboxylic acid (804 mg, 3.17
mmol) and 1 (tert butoxycarbonyl)pyrrolidine-3-yl methylamine (635 mg,

mo same procegtite was followed as in Step la of Example 1
Cl -(@ (88 of the d o compound as a colorless powder. 10
[05GT] 1H WV 13)51.46 (9H, s), 1.61-1.76 (1H, m) ,

2.01-2.07 (1H m) 57QH€D m), 2.73 (3H, s) , 3.01-3.18 (1H, m),
3.34-3.56 (5H, m), 5.90 (1H, m), 7.43 (2H, d, J = 86Hz)787(2HdJ

mg%hjl)- -S(AF?h ck)l(r@ph)eﬁﬁ%ﬁ%+g%ygﬁg%i£%%gb)zol\iesgrroil[ %% 26 vlpiper
iainlChemical formya 12l 1) and 2-fluorobenzaldehyde (0.0984 mL,
0.915 mmol) were dissolved in dimethylsulfoxide (2 mL). To this
solution, cesium carbonate (119 mg, 0.366 mmol) was added and the
mixture was stirred at 130°C for 3 hours. Subsequently, water was
added and the mixture was extracted with ethyl acetate and the
extracted was washed with brine, followed by drying over magnesium
sulfate and evaporation of the solvent. Purification of the
resulting residue by silica gel column chromatography (hexane
ethyl acetate=20:1->5:1) gave47.8mg (61%) of the desired compound
as a colorless oil.
[0484]
'H NMR (400 MHz, CDCls) & 1.47-1.54 (1H, m), 1.71-1.82 (1H, m),
1.89-1.97 (1H, m), 2.11-2.15 (1H, m), 2.44 (3H, s), 2.84-2.92 (2H,
m), 3.14-3.18 (1H, m), 3.43-3.47 (1H, m), 3.73-3.79 (1H, m), 4.69-4.77
(2H, m), 7.10-7.12 (2H, m), 7.39 (2H, d, J = 8.6 Hz), 7.51 (1H,
dt, J =1.8, 7.9 Hz), 7.79-7.85 (3H, m), 10.32 (1H, s).
[0485]
Step 6d) Methyl
2-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methoxy]piperid
in-1-yllbenzoate
[0486]
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O CI/S I HCNH N 145 [0504] Using
N-[[(I-tert-butoxycarbonyl)pyrrolidin-3-ylJmethyl]-2-(4-chloro
phenyl)-4-methylthiazole-5-carboxamide (1.22 g, 2.80 mmol), the 5 same
procedure was followed as in Step Ib of Example 1 to give 598 mg (64%)
of the desired compound as a colorless powder. [0505] 1H NMR (400
MHz, DMSO-d6) 5 1,37-1.46 (1H, m), 1.76-1.85 (1H, m), 2.28-2.35 (1H,
[Cheg)yCs 57E2 8T AR, t),'2.75-2.81 (1H, m), 2.86-2.93 10 (2H, m), 3.18-3.22
(3H, m), 7.57 (2H, d, J =8.6 Hz), 7.94 (2H, d,J=8.6 Hz), 8.41 (1H,t,J =

5.5 Hz). FAR (p¥z): 336 (M+ 0506] Step 9c) Methyl 15
Cl @ 4 h%ﬁnyl)-&thiazol-5-_y|]carbonylaminome
thylfgytrolidi-1= 0 0B07] [Chemical formula 122] O CIN I
H~N COOMe 20 [05 -(PYOODNe3-yl
[0487]

Using
2-[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]methoxy]piperid
in-1-yl]lbenzaldehyde (47.8 mg, 0.112 mmol), the same procedure was
followed as in Step 5d of Example 5 to give 19.7 mg (38%) of the
desired compound as a colorless oil.

[0488]

'H NMR (400 MHz, CDCls) & 1.34-1.43 (1H, m), 1.68-1.87 (2H, m),
2.15-2.19 (1H, m), 2.44 (3H, s), 2.63 (1H, dd, J = 9.8, 11.6 Hz),
2.70 (14, dt, J =3.1, 11.6 Hz), 3.21-3.24 (1H, m), 3.54-3.58 (1H,
m), 3.70-3.77 (1H, m), 3.87 (3H, s), 4.69-4.76 (2H, m), 6.97-7.01
(l1H, m), 7.04-7.06 (1H, m), 7.37-7.43 (3H, m), 7.73 (1H, dd, J =
1.8, 7.9 Hz), 7.83 (2H, d, J = 8.6 Hz).

[0489]

<Example 7>

Methyl

3-[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]methoxymethyl]p

iperidin-1-yllbenzoate

[0490]

[Chemical formula 118]
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methyl)-2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide (168 mag,
0.500 mmol) and methyl 2-fluorobenzoate (0.127 mL, 1.00 mmol) 146
were dissolved in dimethylsulfoxide (4 mL) . To this solution, potassium
carbonate (138 mg, 1.00 mmol) and tetrabutylammonium iodide (18.5
mg, 0.0500 mmol) were added and the mixture was stirred at 140C for 6
hours. Subsequently, the reaction mixture was allowed 5 to cool and water
was added. The mixture was themextracted with ethyl acetate and the

extact wag w 5 With-agine #[ drying over magnesium
Cld aporation of he solvemt- PUrfication of the resulting residue
b ca gBl'column chrormatography (hexane : ethyl acetate = 4:1 -> 2:1)

gave 136 mg 10 (58%) of the desired compound as a colorless

(049 morphous product. [0509] 1H NMR (400 MHz, CDC13) 5 1.77-1.86 (1H,
m]) , 2.11-2.19 (1H, m) 2.60-2.67 (1H, m), 2.71 (3H, s), 3.21-3.38 (4H, m),
3.56315(12Hgl t, J=6.1Hz), 3.87 (3H, s), 6.26 (1H, t, J = 6.1 Hz), 6.78 (1H, t,
153=7%9 Hz), 6.82 (1H, d, J=8. 6 Hz) , 7.32-7.36 (1H, m) , 7.41 (2H,

L EA TGy B T0818) 30 i dos eyl oo A e e

. . 3-[3-[[25(45schlaropheny-4-methylthiazol-5-yl]lcarbaonylaminom .
rldlﬂ’léyl]é)lézrzréﬁdiﬁ%f-yl .e%%%axttémcféglﬂndzg (¥nleta£ox car onyel)phenylborlc

acid (66.6 mg, 0.370 mmol), the same procedure was followed as in

Example 2 toobtain69.2mg (79%) of thedesiredcompoundasacolorless
oil.

[0492]

'H NMR (400 MHz, CDCls) & 1.17-1.26 (1H, m), 1.63-1.83 (3H, m),
1.99-2.10 (1H, m), 2.45 (3H, s), 2.64 (lH, dd, J = 9.8, 1l.6 Hz),
2.78-2.84 (1H, m), 3.41-3.48 (2H, m), 3.56-3.59 (1H, m), 3.68-3.72
(1H, m), 3.89 (3H, s), 4.62-4.69 (2H, m), 7.12 (1H, dd, J = 1.8,
7.9 Hz), 7.26-7.31 (1H, m), 7.39(2H, d, J =8.6 Hz), 7.46-7.50(1H,
m), 7.60-7.61(1H, m), 7.84(2H, d J = 8.6 Hz).

[0493]

<Example 8>

Methyl

3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]methoxy]piperid

in-1-yl]lbenzoate

[0494]

[Chemical formula 119]
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25 [Chemical formula 123] 147 O CI N It H COOMe [0512] Using
N-(pyrrolidin-3-yl
methyl)-2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide (168 5 mg,
0.500 mmol) and 3-(methoxycarbonyl)phenylboric acid (180 mg, 1.00
mmol) , the same procedure was followed as in Example 2 to give 73.7
mg (31%) of the desired compound as a colorless powder. [0513] 1H

M 00 C13) 51.84<1.93 (1H, m), 2.21-2.29 (1H, m), 10
@WﬁfzouH @ 6.1, 9.2 Hz), 3.33-3.40 (1H, m),
3.49:3483 (48 , dEIMeJd = 6.1 Hz), 6.78 (1H,dd, J =
1.2, 8.6 Hz), 7.26-7.31(2H m) 7.37-7.43 (3H, m), 7.86 (2H,d, J=8.6
Hz). [0514] 15 <Example 11> Methyl
-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllcarbonylaminome
[lperhydroazepin-1-yllbenzoate [0515] 20 Step lla)

N- %(S."L -tert-Butoxycarbonyl)perhydroazepin-3-yljmethyl]-2-(4-ch
Ioropher%/l) 4-methylthiazole-5-carboxamide [0516]

[049

3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]lmethoxy]piperidine

(60.2mg, 0.186mmol) and 3— (methoxycarbonyl)phenylboric acid (66.9
mg, 0.372 mmol), the same procedure was followed as in Example 2
to give 61.0 mg (72%) of the desired compound as a colorless oil.
[0496]

'H NMR (400 MHz, CDCls) & 1.48-1.72 (2H, m), 1.88-1.96 (1H, m),

2.05-2.14 (1H, m), 2.46 (3H, s), 2.85-2.93 (2H, m), 3.47 (1lH, td,
J=4.3, 12.2 Hz), 3.62-3.72 (2H, m), 3.90 (3H, s), 4.72-4.79 (2H,
m), 7.10-7.12 (1H, m), 7.30 (1H, t, J = 7.9 Hz), 7.39 (2H, d, J
= 8.6 Hz), 7.49-7.51 (1H, m), 7.61 (1H, m), 7.84 (2H, d, J = 8.6
Hz) .

[0497]

<Example 9>

Methyl

2=[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]carbonylaminome

thyl]lpyrrolidin-1-yl]benzoate

[0498]

Step 9a)

N-[[ (1-tert-Butoxycarbonyl)pyrrolidin-3-yl]methyl]-2-(4-chloro
phenyl)-4-methylthiazole-5-carboxamide
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148 [Chemical formula 124] O O SLKi---~/"N)AO" CI N\ H\J [0517]
Using 2-(4-chlorophenyl)-4-methylthiazolyl-5-carboxylic 5 acid (792 mg,
3.12 mmol) and 1-(tert-butoxycarbonyl)perhydroazepin-3-yl methylamine
(712 mg, 3.12 mmol) , the same procedure was followed as in Step la of
Example 1 to give 1 .26 g (87%) of the desired compound as a colorless
morphous product. 10 [0518] 1H NMR (400 MHz, CDC13) 5 1.41-1.49
1]0H, m), 2.03-2.12 (1H, m), 2.77 (3H, s), 2.99-3.09 (2H, m), 3.13 (1H,
ch dd, J=3.7, 14. H? 3.58-3.64 (1H, m), 3.65-3.72(1H, m), 3.78 (1H, dd,
[Chegital TR5L5 F49%oH, d, J = 8.6 Hz), 7.64 (1H, t, J = 5.5 Hz), 7.87

(2H, 15d, J =8.6 Hz). FAB (m/z) : 464 (M+H) [0519] Step lIb)

N-(Perhydroaze@in-3-yl

mefhy)-2-(4 4-methylthiazole-5-carboxamide 20 [0520]

‘@"?. ormulapd 25] 114 ‘(N NH

[049

[0500]

Using 2-(4-chlorophenyl)—-4-methylthiazolyl-5-carboxylic

acid (804 mg, 3.17 mmol) and

1-(tert-butoxycarbonyl)pyrrolidine-3-y1l methylamine (635 mg, 3.17
mmol), the same procedure was followed as in Step la of Example

1l togive 1.22 g (88%) of the desired compound as a colorless powder.

[0501]

'H NMR (400 MHz, CDCl3) & 1.46 (9H, s), 1.61-1.76 (1H, m), 2.01-2.07
(1H, m), 2.48-2.57 (1H, m), 2.73 (3H, s), 3.01-3.18 (1H, m), 3.34-3.56

(5H, m), 5.90 (1H, m), 7.43 (2H, 4, J = 8.6 Hz), 7.87 (2H, d, J

= 8.6 Hz).

FAB' (m/z): 436 (M+H) .

[0502]

Step 9b) N-(Pyrrolidin-3-yl1

methyl) -2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide

[0503]

[Chemical formula 121]

0O

o~ O~ NOm
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[0521] Using
N-[[(1-tert-butoxycarbonyl)perhydroazepin-3-yljmethyl]-2-(4-ch 5
lorophenyl)-4-methylthiazole-5-carboxamide (1.26 g, 2.72 mmol), the
same procedure was followed as in Step Ib of Example 1 to give 896 mg
(90%) of the desired compound as a colorless powder. [0522] 1H NMR
400 MHz, CDC13) 5 1.43-1.59 (3H, m), 1.76-1.84 (2H, m), 10 1.90-2.01
H, m), 2.62-2.68 (1H, m), 2.75 (3H, s), 2.97 (2H, d, J = 4.3 Hz), 3.06
(1H, td, J =4.3, 12.8 Hz), 3.33 (1H, td, J = 3.7, 12.8 Hz), 3.53 (1H, td, J =
5.2 95§ Hz), 7.41 (2H, d, J = 8.6 Hz), 7.74 (1H, m), 7.87 (2H, d, J = 8.6

Hz). FAB (m/z) : 364 H)..15[0523] S 1 thyl
N L B R bt S A e e gl 2 (4-chLoro
thy! hyd in-1-vl te [0524] 2Q [Chemical f la 126] 1
e e b ehi o o 2180 SRA5TY, ehe
thy)-2-(4-chl -4-methylthi le-5-carb ide (20 .
o o PSS 0 18, o

me procedure was followed as in Step 9c of Example 9 to give 52.7 mg
1 ) SEne e SR boE S Do ess G Sl s HRE.

[050

[0505]
'H NMR (400 MHz, DMSO-dg¢) & 1.37-1.46 (1H, m), 1.76-1.85 (1H, m),
2.28-2.35 (1H, m), 2.57-2.61 (4H, m), 2.75-2.81 (1H, m), 2.86-2.93
10 (2H, m), 3.18-3.22 (3H, m), 7.57 (2H, 4, J = 8.6 Hz), 7.94 (2H,
d, J =8.6 Hz), 8.41 (1H, t, J = 5.5 Hz).
FAB" (m/z): 336 (M+H).
[0506]
Step 9c) Methyl
15 2-[3-[[2-(4-chlorophenyl) -4-methylthiazol-5-yl]carbonylaminome
thyl]lpyrrolidin-1-yl]lbenzoate
[0507]

[Chemical formula 122]

20 [0508]
N- (Pyrrolidin-3-yl
methyl) -2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide (168
mg, 0.500 mmol) and methyl 2-fluorobenzoate (0.127 mL, 1.00 mmol)
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[0526] 1H NMR (400 MHz, CDC13) 5 1.52-1.58 (1H, m), 1.66-1.79 (5H,
m), 10 2.28-2.38 (1H, m), 2.56 (3H, s), 3.10-3.16(1H, m), 3.21-3.30 (2H,
m), 3.36-3.42 (1H, m), 3.46 (1H, dd, J = 2.4, 13.4 Hz), 3.54-3.60 (1H, m),
3.88 (3H, s), 6.51 (1H, t, J = 5.5 Hz), 6.90 (1H, t, J = 7.3 Hz), 7.06 (1H, d,
J=79Hz),7.34 (1H, dt,J=1.2, 7.3 Hz), 7.40 (2H, d, J = 8.6 Hz), 7.54
(1H,dd,J=1.2, 73Hé778 15 H d J 86HZ) FAB(Em/z) 498
were(l\ﬂiﬁ?c[bgﬁfl] %quéirﬁgx t{% W&I his solution,

4-chlorophenyl)-4- methylt carbon laminome
pOtatch%ﬁéerh %Foaozré%fn 1- i gate{'[ ]})[Cﬁe |ca‘71for?r?d15¥t]2%ﬁ“momum

fliy Cl J 9] U N- 3 15
toa1 g0 DI O A .azéf e s stivred

550 mmo and 3-(m thox carbon n Iboric aC|d (198 m
at 14% e AHe proc T AR o e s R Tt gE Tt Léj.fvevef 211oved

46‘V ) of Iche desired (C)lmgounfihas a colorless v%oswg%r n[053'»0

€r was a e mixture extLacted with
ethyl acetate and the extract was washed with brine, followed by
drying over magnesium sulfate and evaporation of the solvent.
Purification of the resulting residue by silica gel column
chromatography (hexane : ethyl acetate = 4:1 -> 2:1) gave 136 mg
(58%) of the desired compound as a colorless amorphous product.
[0509]
'H NMR (400 MHz, CDCls) & 1.77-1.86 (1H, m), 2.11-2.19 (1H, m),
2.60-2.67 (1H, m), 2.71 (3H, s), 3.21-3.38 (4H, m), 3.54 (2H, t,
J=¢6.1Hz), 3.87 (3, s), 6.26 (1H, t, J = 6.1 Hz), 6.78 (1H, t,
J=7.9 Hz), 6.82 (1H, d, J =8.6 Hz), 7.32-7.36 (1H, m), 7.41 (2H,
d, J=8.6 Hz), 7.63 (1H, dd, J =1.8, 7.3 Hz), 7.85 (2H, 4d, J =
8.6 Hz).
FAB' (m/z): 470 (M+H) .
[0510]
<Example 10>
Methyl

3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]carbonylaminome

thyl]lpyrrolidin-1-yllbenzoate

[0511]
[Chemical formula 123]
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10 'H NMR (400 MHz, CDC13) 5 1.30-1.46 (2H, m), 1.66-1.84 (3H, m),
1.97-2.06 (1H, m), 2.16-2.26 (1H, m), 2.75 (3H, s), 3.10 (1H, dd, J =10.4,
15.3 Hz), 3.30-3.37(1H, m), 3.38-3.46 (2H, m), 3.63-3.70 (1H, m), 3.81
(1H, dd, J =4.3, 14.7 Hz),3.86 (3H, s), 5.96 (1H, t, J =5.5 Hz), 6.87 (1H,
dd, J=1.8, 7.9 Hz), 7.24 (1H, t, J = 15 7.9 Hz), 7.29 (1H, d, J = 7.9 Hz),
7.35-7.36 (1H, m), 7.42 (2H, d, J = 8.6 Hz), 7.88 (2H, d, J = 8.6 Hz).
FAB'(m/z): 498(M+H) [0531] <Example 13> 20 Methyl

-4- Ithiazol-5-yl]lacetylamino]p

3/83=[2-[2

CI\yI enz@ate {05 tep 13a)
N- -(tertJE!uto ycarbonyl)piperidirc®@Me[2-(4-chlorophenyl
-4-methylthiazol-5-yllacetamide [0533] 5 [Chemical formula 128] O CI

[O51%I]\I~NXO -0 O [0534] Using
-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]Jacetic acid (1.60 g, 5.99 mmol)
angS}Pﬁ%—(ﬁg[t-(%u;g%%{%qugya{n|nop|perldlne (2.20g, 5.99mmol),the

methyl) -2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide (168
mg, 0.500 mmol) and 3- (methoxycarbonyl)phenylboric acid (180 mg,
1.00 mmol), the same procedure was followed as in Example 2 to give
73.7 mg (31%) of the desired compound as a colorless powder.
[0513]

'H NMR (400 MHz, CDCls) & 1.84-1.93 (1H, m), 2.21-2.29 (1H, m),
2.70-2.77 (4H, m), 3.20 (1H, dd, J =6.1, 9.2 Hz), 3.33-3.40 (1H,
m), 3.49-3.63 (4H, m), 3.90 (3H, s), 6.04 (1H, t, J=6.1 Hz), 6.78
(lH, dd, 0 =1.2, 8.6 Hz), 7.26-7.31 (2H, m), 7.37-7.43 (3H, m),
7.86 (2H, d, J = 8.6 Hz).

[0514]

<Example 11>

Methyl

2=[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylaminome

thyl]lperhydroazepin-1-yl]benzoate

[0515]

Step 1lla)

N-[[ (1-tert-Butoxycarbonyl)perhydroazepin-3-yl]lmethyl]-2-(4-ch
lorophenyl)—-4-methylthiazole-5-carboxamide

[0516]
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same procedure was followed as in Step la of Example 1 to give 1.59 g
(59%) of the desired compound as a colorless powder. [0535] 1H NMR
(400 MHz, CDC13) 5 1.41 (9H, s), 1.49-1.57 (2H, m), 1.59-1.68 15 (1H,
m), 1.73-1.81 (1H, m), 2.42 (3H, s), 3.19-3.54 (4H, m), 3.69 (2H, s), 3.98
(1H, m), 5.70 (1H, m), 7.39 (2H, d, J = 8.6 Hz), 7.83 (2H, d, J = 8.6 Hz).
FAB (m/z): 450 (M+H) J0536] 20 Step 13b)
[CheRy BidertdiA™y: 2425 4-chlorophenyl)-4-methylthiazol-5-yl] acetamide
[0537] 153 [Chemical formula 129] H N NH CI N 1 O [0538] Using 5
N-[1-(tert-butoxy@rbonyl)piperigin-3}yl]-2-[2-(4-chlorophenyl
)-4-methylthigzo é‘ elarvg , 3.53 mmol), the same procedure
et [ of Bxample 1 to give 1.06 g (86%) of the
et ess powder. [0539] 10 'H NMR (400 MHz,
CDC13) 51.46-1.53 (1H, m), 1.56-1.64 (1H, m), 1.66-1.80 (2H, m), 2.43
(/%H, S), 2.60-2.64 (1H, m), 2.70-2.79 (2H,

(Ba

[051
Using 2-(4-chlorophenyl)-4-methylthiazolyl-5-carboxylic

acid (792 mg, 3.12 mmol) and

1-(tert-butoxycarbonyl)perhydroazepin-3-yl methylamine (712 mg,

3.12 mmol), the same procedure was followed as in Step la of Example

ltogivel.26qg (87%) of the desired compound as a colorless amorphous

product.

[0518]

'H NMR (400 MHz, CDCls) & 1.41-1.49 (10H, m), 2.03-2.12 (1H, m),

2.77 (3, s), 2.99-3.09 (2H, m), 3.13 (1H, dd, J =3.7, 14.7 Hz),

3.58-3.64 (1H, m), 3.65-3.72(1H, m), 3.78 (1H, dd, J = 4.3, 14.7

Hz), 7.41 (2H, 4, J = 8.6 Hz), 7.64 (1H, t, J = 5.5 Hz), 7.87 (2H,

d, J = 8.6 Hz).

FAB" (m/z): 464 (M+H).

[0519]

Step 11lb) N-(Perhydroazepin-3-yl

methyl) -2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide

[0520]

[Chemical formula 125]
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m), 2.96 (1H, dd, J = 3.1, 11.6 Hz), 3.70 (2H, s), 3.94-4.03 (1H, m), 6.18
(A1H, m), 7.39 (2H, d, J = 8.6 Hz), 7.84 (2H, d, J = 8.6 Hz). 15 FAB (m/z):
350(M+H) [0540] Step 13c) Methyl
3-[3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]lacetylamino]p
iperidin-1-yl]benzoate 20 [0541] [Chemical formula 130] 154 H/I CI N O
NN COOMe [0542] Using
N- (plperldln -3-yh2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl] 5 acetamide
Bimethoxycarbonyl)phenylboric acid (205 mg,
, the s#ne procegure was followed as in Example 2 to give
16 mg (5 /o) the desired compound as a colorless powder. [0543] 10
'H NMR (400 MHz, CDC13) 5 1.65-1.76 (4H, m) , 2.41 (3H, s) , 3.01-3.06
[052i H, m), 3.12 (1H, dd, J = 5.5, 12.2 Hz), 3.22-3.29 (2H, m), 3.72 (2H, s),
89 (3H, s), 4.19-4.26 (1H, m), 6.02 (1H, d, J = 7.9 Hz), 7.03-7.06(1H,
m), 7.25 (1H, t, J = 7.9 Hz), 7.38 (2H, d, J = 8.6 Hz), 7.49-7.52 (1H, m),
753752 (1H, m), 7.78 (2H, d, J = 8.6 15 Hz).

N-[[ (1-tert-butoxycarbonyl)perhydroazepin-3-yl]lmethyl]-2-(4-ch

lorophenyl) -4-methylthiazole-5-carboxamide (1.26 g, 2.72 mmol),
the same procedure was followed as in Step 1lb of Example 1 to give
896 mg (90%) of the desired compound as a colorless powder.
[0522]

'H NMR (400 MHz, CDCls) & 1.43-1.59 (3H, m), 1.76-1.84 (2H, m),
1.90-2.01 (2H, m), 2.62-2.68 (1H, m), 2.75 (3H, s), 2.97 (2H, d,
J=4.3 Hz), 3.06 (1H, td, J=4.3, 12.8 Hz), 3.33 (1H, td, J= 3.7,
12.8 Hz), 3.53 (1H, td, J = 5.2, 12.8 Hz), 7.41 (2H, d, J = 8.6
Hz), 7.74 (1H, m), 7.87 (2H, d, J = 8.6 Hz).

FAB' (m/z): 364 (M+H).

[0523]

Step 1llc) Methyl

2-[3-[[2-(4-chlorophenyl) -4-methylthiazol-5-yl]carbonylaminome
thyl]lperhydroazepin-1-yl]benzoate

[0524]

[Chemical formula 126]
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FAB'(m/z): 484 (M+H) [0544] <Example 14> Methyl 20
2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllcarbonylamino]p
iperidin-1-yl]lbenzoate [0545] 155 Step 14a)
N-[(1-tert-Butoxycarbonyl)piperidin-3-yl]-
2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide [0546] [Chemical
formula 131] H'O g N NxOk 5 0 [0547] Using
2-(4-chlorophenyl)-4-methylfiiazole-5-carboxylic acid (1.52 g, 5.99 mmol)
and 1-(tert-buggxycarbonyl) hinopiperidine (1.20g, 5.99mmol),the 10
same pr edyte was follgwedas in Step la of Example 1 to give 2.30 g
88° ﬁé ed fompoun€&OMmlorless powder. [0548] 1H NMR
N N MHN ) 5¥.47/(9H, s), 1.56-1.74 (2H, m), 1.78-2.03 (2H, m),
2.73 (3H, s) , 3.12-3.24 (1H, m) , 3.34-3.50 (1H, m), 3.68-3.71 15 (2H, m),
4.13-4.19 (1H, m), 6.04 (1H, m), 7.42 (2H, d, J = 8.6 Hz), 7.86 (2H,d, J =

(05286 H2). FAB'(m/z): 436 (M+H)

Using N- (perhydroazepin-3-y1l
methyl) -2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide (200
mg, 0.550 mmol) and methyl 2-fluorobenzoate (0.140 mL, 1.10 mmol),
the same procedure was followed as in Step 9c of Example 9 to give
52.7 mg (19%) of the desired compound as a colorless oil.
[0526]
'H NMR (400 MHz, CDCls) & 1.52-1.58 (1H, m), 1.66-1.79 (5H, m),
2.28-2.38 (1H, m), 2.56 (3H, s), 3.10-3.16(1H, m), 3.21-3.30 (2H,
m), 3.36-3.42 (1H, m), 3.46 (1H, dd, J =2.4, 13.4 Hz), 3.54-3.60
(14, m), 3.88 (3H, s), 6.51 (1H, t, J = 5.5 Hz), 6.90 (1H, t, J
= 7.3 Hz), 7.06 (1H, 4, J = 7.9 Hz), 7.34 (lH, dt, g =1.2, 7.3
Hz), 7.40 (2H, d, J =8.6 Hz), 7.54 (1H, dd, J=1.2, 7.3 Hz), 7.78
(2H, d, J = 8.6 Hz).
FAB' (m/z): 498 (M+H) .
[0527]
<Example 12>
Methyl

3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]carbonylaminome

thyl]lperhydroazepin-1l-yl]benzoate

[0528]
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[0549] Step 14b) 20
N-(Piperidin-3-yl)-2-(4-chlorophenyl)-4-methylthiazole-5-carbo xamide
[0550] [Chemical formula 132] 156 4N IIH CI S N6NH O [0551] Using
N-[(1-tert-butoxycarbonyl)piperidin-3-yl]-2-(4-chlorophenyl)-4 5
-methylthiazole-5-carboxamide(2.30 g, 5.28 mmol), the same procedure
was followed as in S e7o Ib of Example 1 to give 1.75 g (99%) of the
[ChefdSifed EShBBaRd ]a Al colorless powder. [0552] 1H NMR (400 MHz,
DMSO-d6) 5 1.33-1.49 (2H, 57-1.61 (1H, m), 10 1.80-1.84 (1H, m),
2.37-2.42 (2H, )257(3H@\ 1H, m), 2.93 (1H, dd, J = 3.1,
11.6 Hz), 3.70-§.79 (1H, m =8.6Hz),7.94(2H,d,J
= H ZS “ONT NJ=7.9 Hz) [0553] Step 14c) 15

Cl 2- -( rob'hen -4- ethylthiazol-5-yllcarbonylamino]p
iperidin-l-yllbenzaldehyde [0554]
[0529]

Using N- (perhydroazepin-3-y1l
methyl) -2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide (200
mg, 0.550 mmol) and 3- (methoxycarbonyl)phenylboric acid (198 mg,
1.10 mmol), the same procedure was followed as in Example 2 to give
126 mg (46%) of the desired compound as a colorless powder.
[0530]
'H NMR (400 MHz, CDCls) & 1.30-1.46 (2H, m), 1.66-1.84 (3H, m),
1.97-2.06 (1H, m), 2.16-2.26 (1H, m), 2.75 (3H, s), 3.10 (1H, dd,
J=10.4, 15.3 Hz), 3.30-3.37(1H, m), 3.38-3.46 (2H, m), 3.63-3.70
(14, m), 3.81 (1H, dd, J = 4.3, 14.7 Hz),3.86 (3H, s), 5.96 (1lH,
t, J=5.5 Hz), 6.87 (1H, dd, J =1.8, 7.9 Hz), 7.24 (1H, t, J =
7.9 Hz), 7.29 (1H, 4, J = 7.9 Hz), 7.35-7.36 (1lH, m), 7.42 (2H,
d, J =8.6 Hz), 7.88 (2H, d, J = 8.6 Hz).
FAB' (m/z): 498 (M+H) .
[0531]
<Example 13>
Methyl

3-[3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]lacetylamino]p

iperidin-1-yllbenzoate

[0532]
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[Chemical formula 133] Cl~~S'HW ,N O CHO 20 [0555] Using 157
N-(piperidin-3-yl)-2-(4-chlorophenyl)-4-methylthiazole-5-carbo xamide
(67.2 mg, 0.200 mmol) and 2-fluorobenzaldehyde (0.211 mL, 2.00 mmol)
, the same procedure was followed as in Step 6¢ of Example 6 to give
14.9 mg (17%) of the desired compound as a colorless powder. 5 [0556]
1H NMR (400 MHz, CDC13) 5 1.68-1.81 (2H, m) , 2.01-2.11 (2H, m) ,
StePy U (3H, s) , 2.92-2.99 (1H, m) , 3.13 (1H, dd, J = 2. 4, 12.2 Hz) ,

3.24-3.30_(2H, m), 4.36-4.43 (1H, m), 7.15 (1H, d, J = 8.6 Hz), 7.20 (1H

- O T B 70 S ) 88 (i ch TLIT 8. 73 1), Ao e ey
1%&%%{5)]%%.&%{;%5@,]2@@ %anig’eJ = 8.6 Hz), 10.14 (1H, s). [0557]

05 3g-[3>-[[2-(4-chIorophenyl)-4-methylthiazol-5-y|]carbonylamino]p 15

[ |p]eridin-1-yl]benzoate [0558] [Chemical formula 134] CI SIINH N/ %-~II

(ChedGQOPME  u1a 128]

H o]

[0534]

) —4-

Using 2-[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]acetic
acid (1.60 g, 5.99 mmol) and
l1-(tert-butoxycarbonyl)-3-aminopiperidine (1.20g, 5.99mmol), the
same procedure was followed as in Step la of Example 1 to give 1.59
g (59%) of the desired compound as a colorless powder.

[0535]

'H NMR (400 MHz, CDCls) & 1.41 (9H, s), 1.49-1.57 (2H, m), 1.59-1.68
(l1H, m), 1.73-1.81 (1H, m), 2.42 (3H, s), 3.19-3.54 (4H, m), 3.69
(24, s), 3.98 (1H, m), 5.70 (1H, m), 7.39 (2H, d, J = 8.6 Hz), 7.83
(2H, d, J = 8.6 Hz).

FAB' (m/z): 450 (M+H) .

[0536]

Step 13Db)

N- (Piperidin-3-yl)-2-[2-(4-chlorophenyl)-4-methylthiazol-5-y1]
acetamide

[0537]
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[0559] 20 Using
2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllcarbonylamino]p
iperidin-1-yllbenzaldehyde (14.9 mg, 0.0339 mmol), the same procedure
was followed as in Step 5d of Example 5 to give 2.60 mg 158 (16%) of the
desired compound as a colorless oil. [0560] H NMR (400 MHz, CDC13) 5
1.58-1.64 (1H, m%, 1.68-1.73 (1H, m) 1.97-2.09 (1H, m), 2.14-2.17 (1H,
[Chey)Cs 7ofGH™MSY. .éé%iH, dt, 5J=2.4,11.6 Hz), 2.98 (1H, dd, J = 2.4,
12.2 Hz), 3.20-3.29 (2H, m), 3.84 (3H, s), 4.34-4.39 (1H, m), 7.07 (1H, dt,
J=1.2,7.3 Hz), 7.131H,dd, J=1.2, 7.9 Hz), 7.41 (2H, d, J = 8.6 Hz),
7.48=4H, dg 1 =1.8:N 77 (1H,d, J = 6.7 Hz), 7.83 (1H, dd, J =
Cl @ ‘ ﬁ%i(\@:( di J ::g.6 Hz). 10 [0561] <Example 15> Methyl
3-[3- -(4-C,N|Ior phenyl)-Z<methylthiazol-5-yl]carbonylamino]p
iperidin-1-yl]lbenzoate 15 [0562] Step 15a) Methyl
-[3-(tert-butoxycarbonylamino)piperidin-1-yllbenzoate [0563] [Chemical
ormula 135] H :~-Oy' COOMe

Using

[053

N-[1-(tert-butoxycarbonyl)piperidin-3-yl]-2-[2-(4-chlorophenyl
)—4-methylthiazol-5-yl]acetamide (1.59 g, 3.53 mmol), the same
procedure was followed as in Step 1lb of Example 1 to give 1.06 g
(86%) of the desired compound as a colorless powder.

[0539]

'H NMR (400 MHz, CDCls) & 1.46-1.53 (1H, m), 1.56-1.64 (1H, m),
1.66-1.80 (2H, m), 2.43 (3H, s), 2.60-2.64 (1H, m), 2.70-2.79 (2H,
m), 2.96 (1H, dd, J = 3.1, 11.6 Hz), 3.70 (2H, s), 3.94-4.03 (1H,
m), 6.18 (1, m), 7.39 (2H, d, J = 8.6 Hz), 7.84 (2H, d, J = 8.6
Hz) .

FAB' (m/z): 350 (M+H) .

[0540]

Step 13c) Methyl
3-[3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]acetylamino]p
iperidin-1-yl]lbenzoate

[0541]

[Chemical formula 130]
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20 O [0564] 3-(tert-Butoxycarbonylamino)piperidine (200 mg, 1.00 mmol)
3-(methoxycarbonyl)phenylboric acid (360 mg, 2.00 mmol) and 159
molecular sieves 4A (100 mg) were suspended in dichloromethane (10
mL) To this suspension, copper (Il) acetate (182 mg, 1.00 mmol) and
triethylamine (0.280 mL, 2.00 mmol) were added and the mixture was
stirred at room temperature for 15 hours. Subsequently, the 5 reaction
mixture was filtereq_ithrough and a saturated aqueous sodium

bica bonaée solutigg w ad;@@the filtrate. Thismixture was extracted
Claq tat ana@xtract WaOWMBied with brine, followed by
\' AQ oveN gl%siu fate and evaporation of the solvent. The

resulting residue was purified by silica gel 10 column chromatography
exane : ethyl acetate = 10:1 -> 5:1) to give a colorless oil. This product
s further purified by silica gel column chromatography (Chromatorex
NH-DM2035 (Fuji Sylysia Chemical Co., Ltd.) hexane : ethyl acetate =
10:13 Jtc?%ive 154 mg (46%) of the desired compound as a colorless

- R T 6B 76 (it my L 76t BB ) 3008 G ey 26 7]
wcer G T AP S0 L AT U A s
acidZQEng%Qf3§4fMﬁ%49§§§]§Hg)%§ﬁéwg¥%%edure was followed as in

Example 2 to give 162 mg (59%) of the desired compound as a colorless

[054

powder.

[0543]

'H NMR (400 MHz, CDCl3) & 1.65-1.76 (4H, m), 2.41 (3H, s), 3.01-3.06
(l1H, m), 3.12 (1H, dd, g = 5.5, 12.2 Hz), 3.22-3.29 (2H, m), 3.72
(2H, s), 3.89 (3H, s), 4.19-4.26 (1H, m), 6.02 (1H, d, J="7.9 Hz),
7.03-7.06(1H, m), 7.25 (1H, t, J = 7.9 Hz), 7.38 (2H, 4, J = 8.6
Hz), 7.49-7.52 (1H, m), 7.53-7.54 (1H, m), 7.78 (2H, d, J = 8.6
Hz) .

FAB" (m/z): 484 (M+H).

[0544]

<Example 14>

Methyl

2=[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p

iperidin-1-yllbenzoate

[0545]
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3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllcarbonylamino]p

iperidin-1-yl]benzoate 25 [0567] 160 [Chemical formula 136] H ~I C1\/4S

I N COOMe 0 [0568] Methyl 5

3-[3-(tert-butoxycarbonylamino)piperidin-1-yllbenzoate (154 mg, 0.461

mmol) was dissolved in a 10% hydrogen chloride/methanol solution (10
and the solution was stirred at room tem gerature for 1 hour.

m
Stepcjo%éénll}]atio?%oftt‘ﬁétreg&ifo%%ﬁﬁﬁ%ofé\éﬁ ;£ 135 Mg o 4 Brown
phou prod ct ThIS ct (118 ) Ion with 10
0 R R R O 4 BT oD Moy e BT 196,
436mmol) and 1-hydroxybenzotriazole monohydrate (80.1 mg, 0.523

[054rrpmol) was dissolved in N,N-dimethylformamide (5 mL) While this

Solutl n was chille ice bath, 3- (3-dimethylaminopropyl)
[ChemLg -6 (J)ylc)ﬁgrgo h|im|cjlltla%'l1;;ljrochlorlde (100 15 mg, 0.523 mmol) and

N -methylmorpholine (0.115 mL, 1.05 mmol) were added. The mixture

tirregyat room tempeygture for 6 hours and 5% aqueous citric acid
he sultlngrpjz(tur as extracted with ethyl acetate and the

extract wa§ wayhedySeq nt@lly ith a saturated aqueous sodium
bicarbonate so(Dtlon brine. The 20 washed product was dried over
magnesium sulfate and the solvent was evaporated. Purification of the

[054tﬁsulting residue by silica

Using 2-(4-chlorophenyl)—-4-methylthiazole-5-carboxylic

acid (1.52 g, 5.99 mmol) and

1-(tert-butoxycarbonyl)-3-aminopiperidine (1.20g, 5.99 mmol),

same procedure was followed as in Step la of Example 1 to give 2.30

g (88%) of the desired compound as a colorless powder.

[0548]

'H NMR (400 MHz, CDCls) & 1.47 (9H, s), 1.56-1.74 (2H, m), 1.78-2.03
(2H, m), 2.73 (3H, s), 3.12-3.24 (1H, m), 3.34-3.50 (1H, m), 3.68-3.71

(2H, m), 4.13-4.19 (1H, m), 6.04 (1H, m), 7.42 (2H, d, J = 8.6 Hz),

7.86 (2H, d, J = 8.6 Hz).
FAR  (m/z): 436 (M+H).
[0549]

Step 14b)

N- (Piperidin-3-yl)-2-(4-chlorophenyl)-4-methylthiazole-5-carbo

xamide
[0550]
[Chemical formula 132]
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gel column chromatography (hexane : ethyl acetate = 5:1 -> 1:1) gave

112 mg of the desired compound as a pale yellow powder. 161 [0569] H

NMR (400 MHz, CDC13) 5 1.78-1.95 (4H, m), 2.72 (3H, s), 3.04-3.10

(1H, m), 3.29-3.41 (3H, m), 3.91 (3H, s), 4.41 (1H, m), 6.31 (1H, d,J =

79Hz),7.17 (1H,dd,J=2.4,8.6 Hz), 7.34 (1H,t,J5=7.9 Hz), 7.41

(2H, d, J = 8.6 Hz), 7.56-7.58 (1H, m), 7.64 (1H, m), 7.87 (2H,d, J=8.6
) : 470 (M+H) [0570] <Example 16> 10 Methyl

H/ \AB /
Cl "\Qg’ -H2-( -chIﬁrophenyI)-4-methylthiazol-5-y|]carbonylami
nofp eridm@er@jwsn] Step 15
16a)(R)-N-[(1-t&xt-B carbonyl)piperidin-3-yl]-2-(4-chlorop
henyl)-4-methylthiazole-5-carboxamide [0572] [Chemical formula 137] H
[055'q ~i SN NO" O 20[0573] Using
%-(4-ch|orophenyl)-4-methylthiazole-5-carboxylic

Using
N-[ (1-tert-butoxycarbonyl)piperidin-3-yl]-2-(4-chlorophenyl) -4
-methylthiazole-5-carboxamide (2.30 g, 5.28 mmol), the same
procedure was followed as in Step 1lb of Example 1 to give 1.75 g
(99%) of the desired compound as a colorless powder.
[0552]
'H NMR (400 MHz, DMSO-d¢) & 1.33-1.49 (2H, m), 1.57-1.61 (1H, m),
1.80-1.84 (1H, m), 2.37-2.42 (2H, m), 2.57 (3H, s), 2.72-2.77 (1H,
m), 2.93 (14, dd, J = 3.1, 11.6 Hz), 3.70-3.79 (1lH, m), 7.57 (2H,
d, J=28.6 Hz), 7.94 (2H, d, J=8.6 Hz), 8.05 (1H, d, J = 7.9 Hz).
[0553]
Step 1l4c)
2-[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p
iperidin-1-yllbenzaldehyde
[0554]

[Chemical formula 133]

[0555]
Using
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acid (12.4 g, 48.9 mmol) and (R)-1-(tert-but
oxycarbonyl)-3-aminopiperidine(9.799,48.9mmol), 162 the same
procedure was followed as in Step la of Example 1 to give 18.3 g (86%)
of the desired compound as a colorless powder. 1H NMR (400 MHz,
CDC13) 5 1.47 (9H, s), 1.58-1.74 (2H, m), 1.78-2.01 (2H, m), 2.73 (3H,
s),3.11-3.2 1H)m§ ,3,34-3.50 (1H, m) . 357-3.82 5 2H m), 4.13-4.19
N- (PERT T E0r (FH) mi, 742 BHCECR 288 Hy) 2 7766 P2H TE P2 8le ) ca o

FAB /z): 436 ( az [0574 Step %)

Xaml?ﬁ) N-=( ||%er|(%h- -yg‘- -(ﬁ“ mﬁ eny % é)t]ﬁyo/fﬂ%g%glldsehygr%oxgml g b
[057 [Ch mical formula 138 NI Hc 1 S =~ H 015 Us

2.00 ghi QY%

]
) (1- {':erfe butoxycarbony fplpenaln RISrophdny > ot pxanple

thylthiaz Hl S-car aé%d 417mmol) th
6 to érl&% T e s i B R G y Ger A 6 o Gamey e
(055 f}whe desired compound as a colorless powder. 20 1H NMR (400 MHz,
S0-d6) 5 1.35-1.52 (2H, m), 1.59-1.63 (1H, m),

'H NMR (400 MHz, CDCl3) & 1.68-1.81 (2H, m), 2.01-2.11 (2H, m), 2.76
(3H, s), 2.92-2.99 (1H, m), 3.13 (1H, dd, J=2.4, 12.2Hz), 3.24-3.30
(2ZH, m), 4.36-4.43 (1H, m), 7.15 (1H, 4, J = 8.6 Hz), 7.20 (1H,

t, J=7.3 Hz), 7.40-7.46 (3H, m), 7.56 (1H, dt, J =1.8, 7.3 Hz),

7.79 (1H, dd, J =1.8, 7.9 Hz), 7.88 (2H, 4, J 8.6 Hz), 10.14
(1H, s).

[0557]

Step 14d) Methyl
2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p
iperidin-1-yl]lbenzoate

[0558]

[Chemical formula 134]

[0559]

Using
2=-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p
iperidin-1-yllbenzaldehyde (14.9 mg, 0.0339 mmol), the same
procedure was followed as in Step 5d of Example 5 to give 2.60 mg
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1.82-1.86 (1H, m), 2.39-2.44 (2H, m), 2.59 (3H, s), 2.75-2.78 (1H, m),
2.95 (1H, dd, J= 3.1 Hz, J= 11.6 Hz) , 3.72-3.80 (1H, m) , 7.58- (2H, d, J
=8.6Hz),7.95(2H,d,J=8.6 Hz),8.07 (1H,d,J=7.9Hz). 163
FAB (m/z): 336 (M+H) [0576] Step 16c) Methyl
(R)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylami 5
. ho]piperidin-1-yllbenzoate [0577] [Chemical formula 139]iNjH I SN~N
(l66t M%hF05d7%Ti6qjiS|ﬁé> ound as a colorless oil.
(056 )-N-(piperidin-3-yl)-2-(4-chlorophenyl)-4-methylthiazole-5-c arboxamide
36 mg, 1.00 mmol) and 3-(methoxycarbonyl)phenylboric acid (360 mg,

0 TS0 of e debirca Sompound a6 a pale' L5 yollw power 1 ™
1970 S 35041 (3 e300 (o) b3t (k) B ot -, 4 S
D= Tl TG (A, TR B A T 8T 2 S B e (2
my, 5ABA(MZ; 470 MiHLIR11 4D -HO (G5 1.2 GHCS), ar, o - 1.2, 7.3
Hz), 7.13 (1H, dd, J=1.2, 7.9 Hz), 7.41 (2H, d, J = 8.6 Hz), 7.48
(14, dt, J = 1.8, 7.3 Hz), 7.77 (1H, d, J = 6.7 Hz), 7.83 (1H, dd,
J=1.8, 7.9 Hz), 7.88 (2H, d, J = 8.6 Hz).

[0561]

<Example 15>

Methyl

3-[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p

iperidin-1-yl]lbenzoate

[0562]

Step 15a) Methyl
3-[3-(tert-butoxycarbonylamino)piperidin-1-yl]lbenzoate
[0563]

[Chemical formula 135]
PG
>(°\H/N\©\1 COOMe
0]

[0564]
3-(tert-Butoxycarbonylamino)piperidine (200 mg, 1.00 mmol),
3- (methoxycarbonyl)phenylboric acid (360 mg, 2.00 mmol) and
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164 HPLC (CHIRALCEL 0OJ (Daicel Chemical Industries, Co, . Ltd.) 0 0.46
x 25 cm, mobile phase: hexane/ethanol = 80/20, flow rate: 1 mL/min,
Temp.: 40C): Rt 39.1 min (98% ee) [0579] 5 <Example 17>
Methyl(S)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbo
nylamino]piperidin-1-yl]benzoate [0580] Step 10
17a)(S)-N- %-tert-Butowcarbon%gggeridin-3-yl]-2-(4-ch|orop

mo LeFEmaT- A ietiittiazote’s-difbolamids [oB8 I fhemical formdig e ane (10
Cl-~~H O N,, NxOk OG 15 [0582] Usin

mE) - 2. (ARchiOTSpEyNE- Pty 1id2s -rs-&%lrgdofy(ﬁ%tﬁ&ﬁ (179" 09" mitforfo L)

ans SIS S DUPOTROON S AOPRIS (069, 49NN, oo
was 1,84 %%%50%531‘ the d%lseired com gun#s ;ajago orlgsr% pow ng 1H NM v, the
A0 W3, CDETS)'S T47 (6H. 5, 157170 (2H, 1) 1.78-5 0 {2H, )’
reoct LR ) R DT 2 Moo
sodium bicarbonate solution was addedto the filtrate. Thismixture
was extracted with ethyl acetate and the extract was washed with
brine, followed by drying over magnesium sulfate and evaporation
of the solvent. The resulting residue was purified by silica gel
column chromatography (hexane : ethyl acetate = 10:1 -> 5:1) to
give a colorless oil. This product was further purified by silica
gel column chromatography (Chromatorex NH-DM2035 (Fuji Sylysia
Chemical Co., Ltd.) hexane : ethyl acetate = 10:1) to give 154 mg

(46%) of the desired compound as a colorless powder.

[0565]

'H NMR (400 MHz, CDCls) & 1.46 (9H, s), 1.55-1.59 (1H, m), 1.68-1.76
(l1H, m), 1.78-1.89 (2H, m), 3.01-3.05 (1H, m), 3.16 (2H, m), 3.37-3.40
(l1H, m), 3.82-3.90 (4H, m), 4.87 (lH, m), 7.12-7.14 (1H, m), 7.31
(14, t, § = 7.9 Hz), 7.52 (1H, 4, J = 7.3 Hz), 7.59 (1H, m).
EI'(m/z): 334 (M+).

[0566]

Step 15b) Methyl
3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p
iperidin-1-yllbenzoate

[0567]
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7.86 (2H, d, J =8.6 Hz). FAB (m/z): 436 (M+H) [0583] Step 17b) 5
(S)-N-(Piperidin-3-yl)-2-(4-chlorophenyl)-4-methylthiazol-5-yI
carboxamide [0584] [Chemical formula 141] CINIH S N*,NH O 10
[0585] Using
(S)-N-[(1-tert-butoxycarbonyl)piperidin-3-yl]-2-(4-chloropheny
[)-4-meth Ithiazole-5-c6arboxamide (1.74 g, 3.99 mmol), the same
[Che ﬁocc%ﬁufe/omgjf(?‘llo]v&ed as in Step |b of Example 1 to give 1.23 g 15
(92%) of the desired compound as a colorless powder. 1H NMR (400

MHz, DMSO-d6) 5 1.35-15%.(2H, m), 1.60-1.63 (1H, m), 1.82-1.85 (1H,

@.’ 38-2104 (2H, m), 2.H,s), 2.75-2.78 (1H, m), 2.93-2.96 (1H, m),

3.70-3.88 (1H ™)y 7.58 (2H, d. 009Ke5 Hz), 7.95 (2H, d, J = 8.6 Hz), 8.05
Z):

(A1H,d,J=706H FAB (m/z): 336 (M+H) [0586] 166 Step 17¢)
Methyl (S)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-ylJcarbonylami
(05 6Q?]piperidin-l-yl]benzoate

Cl1

Methyl
3-[3-(tert-butoxycarbonylamino)piperidin-1-yl]lbenzoate (154 mg,
0.461 mmol) was dissolved in a 10% hydrogen chloride/methanol
solution (10 mL) and the solution was stirred at room temperature
for 1 hour. Concentration of the reaction mixture resulted in 135
mg of a brown amorphous product. This product (118 mg), along with
2—(4-chlorophenyl)-4-methylthiazole-5-carboxylic acid (111 mg,
0.436 mmol) and 1-hydroxybenzotriazole monohydrate (80.1 mg, 0.523
mmol), was dissolved in N,N-dimethylformamide (5 mL). While this
solution was chilled in an ice bath,
3-(3-dimethylaminopropyl)-1l-ethylcarbodiimide hydrochloride (100
mg, 0.523 mmol) and N-methylmorpholine (0.115 mL, 1.05 mmol) were
added. The mixture was stirred at room temperature for 6 hours and

%aqueouscitricacidwasadded. Theresultingmixturewasextracted
with ethyl acetate and the extract was washed sequentially with
a saturated aqueous sodium bicarbonate solution and brine. The
washed product was dried over magnesium sulfate and the solvent
was evaporated. Purification of the resulting residue by silica
gel column chromatography (hexane : ethyl acetate = 5:1 -> 1:1)
gave 112 mg of the desired compound as a pale yellow powder.
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[0587] 5 [Chemical formula 142] CION I H /1S N"~N COOMe [0588]
Using (S)-N-(piperidin-3-yl)-2-(4-chlorophenyl)-4-methylthiazol-5-ca 10
rboxamide (336 mg, 1.00 mmol) and 3-(methoxycarbonyl)phenylboric acid
(360 mg, 2.00 mmol), the same procedure was followed as in Example 2
to give 233 mg (50%) of the desired compound as a colorless powder. 1H
NMR (400 MHz, CDC13) 5 1.78-1.93 (4H, m), 2.72 (3H, s), 3.04-3.10 15
(056801 m), 3.29-3.41 (3H, m), 3.91 (3H, s), 4.38-4.44 (1H, m), 6.31 (1H, d, J

L =79Hz), 7.16-7.18 (1H, m)..7.34 (1H. t, 1 = 7.9 Hz),_7.41 (2H. d, J = 8.

H N, 755 be &I%E%rﬁ%r%.g;ﬁ%‘ﬁ(f# 17 Bt zj?\]é%{eﬁfz')_3°%?_3-lo
FAB'(m/z):.470 (M+H) 20 [a] 21.6D +113 (C = 1.0, CHC13) , HPLC

(L2 BlirAL %—Léoﬁhgo'é?c% éﬁe{m%a%&ndﬁg’f‘ﬁes?)ca? 11d) btde ¥bs m L (LE

a, aTobje phass: hexancletianol 80120, flgw sate: . pLin, Temg: ), 5

Rt 24.4 " min 0 xample 18>
-[3-[12-(4-Chl )-4- Ithiazol-5-yl [
s - 7.4 B Soen S eSO, .00

m), 7.87 (2H, d, J = 8.6 Hz).
FAB" (m/z): 470 (M+H).
[0570]
<Example 16>
10 Methyl

(R)=3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylami

no]piperidin-1-yllbenzoate

[0571]
Step
15 16a) (R)-N-[ (1-tert-Butoxycarbonyl)piperidin-3-yl]-2-(4-chlorop
henyl)-4-methylthiazole-5-carboxamide
[0572]

[Chemical formula 137]

m@%ﬁiﬂnwﬁiok

20 [0573]
Using 2-(4-chlorophenyl)-4-methylthiazole-5-carboxylic
acid (12.4 g, 48.9 mmol) and
(R)—-1-(tert-butoxycarbonyl)-3-aminopiperidine(9.79qg, 48.9mmol),
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[Chemical formula 143] Z COOH CI N H-N\ [0591] Methyl 10
2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylaminome
thyl]piperidin-1-yl]benzoate (29.5 mg, 0.0609 mmol) was dissolved in
methanol (3 mL) To this solution, a Imol/L aqueous potassium hydroxide
solution (0.183 mL, 0.183 mmol) was added and the mixture was stirred
for 2 hours while being refluxed. Subsequently, the 15 reaction mixture

the GHLSCETERTAES ald Watst WALSAHASd 16 thé Tdsidbe” foll6RBR by 1 t° 91ve

2mol/L hydrochloric acjd t the mixt idic. T tallized
18 3 BdeR rohct ae ADiGckad oy RGN i vis SASRY ARMREF to

2 BT RAIR ob iz, DM e 521174 54 (GH i 6673 (1A, 2O
it P ) 5 6815 13 ot . 553 P (M my, 74 i 68075762
28 ) vt ok 90180 § Ay B &P o L% L 7T i © 5

7 86br HR-FA ‘(Lnlé): éwg.J%zgl (-1.4 mmu). 5 Elemental analysis calcd (%)
" for 4I—(f]240 N303S$-2/50A20: C 60.41, H5.24, N 8.81: found: C 60.25, H

FAB" ?rho z’)l\! 846326 (M+H) .

[0574]

Step 16Db)

(R) -N- (Piperidin-3-yl)-2-(4-chlorophenyl)-4-methylthiazole-5-c
arboxamide

[0575]

[Chemical formula 138]

Using

(R)-N-[ (1-tert-butoxycarbonyl)piperidin-3-yl]-2-(4-chloropheny
1)—-4-methylthiazole-5-carboxamide (18.2 g, 41.7 mmol), the same
procedure was followed as in Step 1lb of Example 1 to give 14.9 g
(quant.) of the desired compound as a colorless powder.

'H NMR (400 MHz, DMSO-dg) & 1.35-1.52 (2H, m), 1.59-1.63 (1H, m),
1.82-1.86 (1H, m), 2.39-2.44 (2H, m), 2.59 (3H, s), 2.75-2.78 (1H,
m), 2.95 (1H, dd, J=3.1Hz, J=11.6Hz), 3.72-3.80 (1H, m), 7.58-(2H,
d, J=28.6 Hz), 7.95 (2H, d, J=8.6 Hz), 8.07 (1H, d, J = 7.9 Hz).
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[0593] <Examples 19 through 32> The compounds obtained in Examples
2 through 17 were reacted 10 in the manner described in Example 18 to
obtain compounds given in Table 4 below. [0594] 15 20 25 169 [Table
414 Y lirr OOH CI ~i 2 3\ Z Binding position Example Y Z of carboxylic
acid Example 19 Racemic mixture CONHCH 2 CH2 Pos i (ion 3 Example
acemicmixture CH2NHCO CH2 Position 2 Example 21 Racemic
Fu)re Cﬁ—?ﬁll‘l%ﬂitHz Posit ion 3 Example 22 Racemic mixture
[057g 20CH2 CH2 Position 2 Example 23 Racemicmixture CH20 CH2
sition 2 Example 24 Racemicmixture CH20CH2 CH2 Position 3
StepEf%mf eg %\M&encmlxtu ,e CH20 CH2 Position 3 Example 26 Racemic
0 H 2 Position 2 Example 27 Racemic mixture CONHCH 2

'EP??‘ P2 Framp'e 28 Racemicmpxiure CANHCH 2 £H2CH2 POsItiol 1 ani

nolpiperidin-1-yl]lbenzoate

FAB"

[0577]

[Chemical formula 139]

CH@-&N];(H
RAS
O
[0578]

Using
(R) -N- (piperidin-3-yl)-2—(4-chlorophenyl)-4-methylthiazole-5-c
arboxamide (336 mg, 1.00 mmol) and 3- (methoxycarbonyl)phenylboric
acid (360 mg, 2.00 mmol), the same procedure was followed as in
Example 2 to give 142 mg (30%) of the desired compound as a pale
yellow powder.
'H NMR (400 MHz, CDCls) & 1.78-1.93 (4H, m), 2.72 (3H, s), 3.04-3.10
(l1H, m), 3.29-3.41 (3H, m), 3.91 (3H, s), 4.39-4.44 (1H, m), 6.31
(14, 4, 3 =7.9 Hz), 7.17 (1H, m), 7.34 (1H, t, J = 7.9 Hz), 7.41

(2H, 4, J

8.6 Hz), 7.56-7.58 (lH, m), 7.63-7.64 (1H, m), 7.87
(2H, d, J = 8.6 Hz).
FAB " (m/z): 470 (M+H).

[a]?7-%°, =110° (C = 1.2, CHCls)
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Example 29 Racemicmixture CONHCH 2 CH2CH2 Position 3 Example
30 Racemic mixture CH2CONH CH2 Position 3 Example 31
Racemicmixture CONH CH2 Position 2 Example 32 Racemicmixture
CONH CH2 Position 3 Example 33 R CONH CH2 Position 3 Example 34
S CONH CH Position 3 [0595] <Compound of Example 19> 5 Colorless
powder 1H NMR (400 MHz, DMSO-d6) 5 1.13-1.23 (1H, m), 1.52-1.62
HPLC(lﬁHﬁ%}A&CfSLl ééﬁ%?lz GPSFE7IAHI IUS 62 @Ry, 02711397 ¢ 0-46

25y O 0L 2ol H ot 7477 B8 (IF, ) 758 B FL/ i

108 (H J 86H)084 (1H,t,J = 5.5 Hz), 12.80 (1H,
Tempbrs)‘@?(ﬁfZ ?—IR% % mﬁsz) iﬁo fl%é:% (etje mmu). Elemental analysis calcd

057% ) for C24H24C1N303S1/10H20: C 61.10, H 5.17, N 8.91; found: C
95 H 5.08, N 8.84. [0596] 5 <Compound of Example 20> Colorless
<Ex a@ rbzg NMR (400 MHz, DMSO-d6) 5 1.24 (1H, m), 1.60-1.68 (2H, m),

(2H m) , 2.37 (3H, s), 296 3.04 (2H, m), 3.08-3.15 (2H, m),

nylamlor:ll'o(]ly’p%rlz I_llz)yjs]zg sz =55 HZ) 17.39
[0580]
Step

17a) (S)-N-[ (1-tert-Butoxycarbonyl)piperidin-3-yl]-2-(4-chlorop
henyl)-4-methylthiazole-5-carboxamide
[0581]

[Chemical formula 140]

[0582]

Using 2-(4-chlorophenyl)-4-methylthiazole-5-carboxylic
acid (1.27 g, 4.99 mmol) and
(S)—-1-(tert-butoxycarbonyl)-3-aminopiperidine (1.00g, 4.99 mmol),
the same procedure was followed as in Step la of Example 1 to give
1.84 g (85%) of the desired compound as a colorless powder.

'H NMR (400 MHz, CDCls) & 1.47 (9H, s), 1.57-1.74 (2H, m), 1.78-2.01
(2H, m), 2.73 (3H, s), 3.13-3.24 (1H, m), 3.35-3.49 (1H, m), 3.64-3.76
(2H, m), 4.13-4.19 (1H, m), 6.04 (1H, m), 7.42 (2H, d, J = 8.6 Hz),

165



10

15

20

(1H, brs). HR-FAB" (m/z): 470.1291 (-1.4 mmu). [0597] 15 <Compound of
Example 21> Colorless powder 1H NMR (400 MHz, DMSO-d6) 5
1.50-1.62 (2H, m), 1.70-1.79 (1H, m), 1.81-1.89 (1H, m), 2.39 (3H, s),
2.45-2.55 (1H, m), 2.69-2.74 (1H, m), 2.84 (1H, t, J = 2.0 Hz), 3.62-3.65
(1H, m), 3.71-3.73 (1H, 20 m), 4.37-4.48 (2H, m), 7.17-7.20 (1H, m),
7.28-7.35 (2H, m), 7.46 (1H, m), 7.53 (2H, d, J = 8.6 Hz), 7.87 (2H, d, J
7.86_ 4 18 62 T1: P JH:é 5:5 Hz). HR-FAB" (m/z) : 470.1343 (+3.8 mmu).
PAR* E059 ].2543%&%1%9u2d of Example 22> 171 Colorless powder 1H NMR
596 HZz, 4 y51.24-1.32(1H, m), 1.62 - 1.71(1H, m), 1.80 -
[058§ 90(2H, m), 1.99 - 2.10(1H, m), 2.36(3H, s), 2.85(1H, t, J=11.6 Hz),
196 - 3.11(3H, m), 3.42 -3.48(2H, m), 4.66(2H, s), 5 7.43(1H, t,J = 7.3
StepH§ 7.53(2H, d, J = 8.6 Hz), 7.64 - 7.71(2H, m), 7.89 (2H, d, J = 8.6 Hz)
, 8.03'(1H,dJ=7.9Hz), 17.86 (1H, brs) HR-FAB" (m/z) 457.1321 (-3.2

O Evinetedpoutatiot Tt Sl EIRLRE
. (3H,9),2,91-3.10 (3H, m), 3.25-3.41 (1H, m), 3.78-3.82 (1H,
[0584]

[Chemical formula 141]

[0585]

Using
(S)-N-[ (1-tert-butoxycarbonyl)piperidin-3-yl]-2-(4-chloropheny
1)—-4-methylthiazole-5-carboxamide (1.74 g, 3.99 mmol), the same
procedure was followed as in Step 1lb of Example 1 to give 1.23 g
(92%) of the desired compound as a colorless powder.
'H NMR (400 MHz, DMSO-dg) & 1.35-1.51 (2H, m), 1.60-1.63 (1H, m),
1.82-1.85 (1H, m), 2.38-2.44 (2H, m), 2.59 (3H, s), 2.75-2.78 (1H,
m), 2.93-2.96 (1H, m), 3.70-3.82 (1H, m), 7.58 (2H, d, J =8.6 Hz),
7.95 (2H, 4, J = 8.6 Hz), 8.05 (1H, d, J = 7.3 Hz).
FAB" (m/z): 336 (M+H).

[0586]
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m), 4.70-4.81 (2H, m), 7.42 (1H, t, J = 7.9 Hz), 7.54 (2H, d, J = 8.6 Hz),

7.65-7.73 (2H, m), 7.90 (2H, d, J = 8.6 Hz), 8.03-8.05 15 (1H, m), 17.22

(1H, brs). HR-FAB™ (m/z) : 443.1183 (-1.4 mmu). [0600] <Compound of

Example 24> Colorless powder 20 1H NMR (400 MHz, DMSO-d6) 5

1.13-1.23 (1H, m), 1.50-1.62 (1H, m), 1.67-1.79 (2H, m), 1.86-1.98 (1H,

mﬁl 2.39 (3H, 3%2.58 (1H, dd, J=9.8, 12.2 Hz), 2.70-2.77 (1H, m),
Stershtta A895H M), 3.56-3.59 (1H, m), 3.64-3.68 (1H, m), 4.66-4.73 (2H,

m), 7.1 -7.}7%H , 7.28-7.34 (2H, m), 7. S%H, m), 7.54 (2H, d, J = .

(S) g?ééz)f 701 50525:% %‘?%%?ﬁ%lﬁz);ﬁ%fé’ﬁﬁ, TP A2 R AS gy Lamd

457.1391 (J_r?\.l_s rgﬁ‘nué 06%14 <Compound of Example 25> Colorless
nolPLB%Ear 5 "H NMR (400 M SDMSO-d6) 5 1.41-1.59 (2H, m), 1.79-1.82
(055 (AH, m), 1.98-2.03 (1H, m), 2.38 (3H, 5), 2.83-2.92 (2H, m), 3.41-3.44

1H, m), 3.58-3.64 (1H, m), 3.69-3.72 (1H, m), 4.79 (2H, s), 7.20-7.22

1H, m), 7.28-7,34 (2H, m), 7.46 (1H, m), 7.54 (2H, d, J = 8.6 Hz), 7.90
mhe%fﬁ,a?, Jf79 Jé?%lﬁ%),gfgéz (1H, brs). 10 HR-FAB'(m/z): 443.1196 (+0.0

mmu). [0602] <Compound of Example 26> Colorless powder

N
-~ 4, .
S O\l COOMe
0

[0588]
Using

(S) -N-(piperidin-3-yl)-2-(4-chlorophenyl)-4-methylthiazol-5-ca
rboxamide (336 mg, 1.00 mmol) and 3- (methoxycarbonyl)phenylboric
acid (360 mg, 2.00 mmol), the same procedure was followed as in
Example 2 to give 233 mg (50%) of the desired compound as a colorless
powder.

'H NMR (400 MHz, CDCls) & 1.78-1.93 (4H, m), 2.72 (3H, s), 3.04-3.10
(l1H, m), 3.29-3.41 (3H, m), 3.91 (3H, s), 4.38-4.44 (1H, m), 6.31
(1§, 4, g =7.9 Hz), 7.16-7.18 (1H, m), 7.34 (1H, t, J = 7.9 Hz),
7.41 (2H, 4, J = 8.6 Hz), 7.55-7.58 (1H, m), 7.63-7.64 (1H, m),

7.86 (2H, d, J 8.6 Hz).

FAB' (m/z): 470 (M+H)

[«]?7-°, +113° (C = 1.0, CHCls).

HPLC (CHIRALCEL OJ (Daicel Chemical Industries, Co,. Ltd.) ¢ 0.46
x 25 cm, mobile phase: hexane/ethanol = 80/20, flow rate: 1 mL/min,
Temp.: 40°C): Rt 24.4 min (98% ee)
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1H NMR (400 MHz, DMSO-d6) 5 1.68-1.77 (1H, m), 2.01-2.09 (1H, m),
15 2.53-2.56 (1H, m), 2.59 (3H, s), 3.05 (1H, dd, J = 6.7, 9.8 Hz),
3.24-3.27 (5H, m), 6.76 (1H, t, J = 7.3 Hz), 6.90 (1H, d, J = 7.9 Hz), 7.33
(1H, dt, J = 1.2, 7.9 Hz), 7.53 (1H, dd, J = 1.2, 7.9 Hz), 7.57(2H, d, J = 8.6
Hz), 7.94 (2H, d, J = 8.6 Hz), 8.45 (1H, t, J = 5.5 Hz), 13.24 (1H, brs). 20
O58HR-FAB‘ (m/z): 456.1129 (-1.9 mmu). [0603] <Compound of Example
[ 37> Colorless powder 1H NMR (400 MHz, DMSO-d6) 5 1.75-1.84 (1H,
v Eg 2.06:2.14 (1H, m), 252.56-2.64 (4H, m), 3.09 (1H, dd, 1=6.1,9.8
xafy21 S 383 43 (5H, 173 m), 6.74 (1H, dd, J = 1.8, 8.6 Hz), 7.06 (1H, m),
7. ) )=

2-[3{25

9 +OO.% mmu), 5 Elemental analysis calcd (%) for

: : 4.89, N 9.18; found: C 60.17, H
78, N 8.94. [0604] <Compound of Example 28> Colorless powder 10
NMR (400 MHz, DMSO-d6) 5 1.38-1.46 (1H, m), 1.56-1.62 (1H, m),
1.77-1.89 (4H, m), 2.16:2.25 (1H, m), 2.51 (3H, s), 3.08-3.27 (6H, m),
[Che%%?g}sgo(iﬂ?%, %.‘Eg](zH, d, J = 8.6 Hz), 7.61-7.66 (2H, m), 7.93 (2H,
d, J=8.6 Hz), 7.96 (1H, dd, J =1.2, 7.9 Hz), 8.39 (1H,t, J =5.5 Hz),
17.74 (1H, brsp

[0591]

[059

Methyl
2=[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]carbonylaminome
thyllpiperidin-1-yl]benzoate (29.5 mg, 0.0609 mmol) was dissolved
in methanol (3 mL). To this solution, a 1lmol/L agqueous potassium
hydroxide solution (0.183 mL, 0.183 mmol) was added and the mixture
was stirred for 2 hours while being refluxed. Subsequently, the
reactionmixture was concentrated and water was added to the residue,
followed by 2mol/L hydrochloric acid to make the mixture acidic.
The crystallized powdery product was collected by filtration and
was washed with water to give 23.2 mg (81%) of the desired product
as a colorless powder.

[0592]

'H NMR (400 MHz, DMSO-d¢) & 1.11-1.34 (2H, m), 1.59-1.72 (1H, m),
1.85-1.95 (2H, m), 1.97-2.10 (l1H, m), 2.58 (3H, s), 2.85 (1H, t,
J=11.0 Hz), 2.99-3.12 (3H, m), 3.15-3.22 (1H, m), 7.44 (1H, t,
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15 HR-FAB"(m/z): 484.1469 (+0.7 mmu). Elemental analysis calcd (%) for
C25H26C1N303S1/10H20: C 61.81, H 5.44, N 8.65; found: C 61.57, H
5.36, N 8.39. [0605] <Compound of Example 29> 20 Colorless powder
1H NMR (400 MHz, DMSO-d6) 5 1.20-1.33(2H, m), 1.54-1.67 (2H, m),
1.68-1.78 (1H, m), 1.86-1.98 (1H, m), 2.06-2.19 (1H, m), 2.63 (3H, s),

3.02 (1H, dd, J = 10.4, 15.3 Hz), 3.15-3.30 (3H, m), 3.65 (1H, td, J = 5.
R AN ) A e AP A M i ey L S
7.13 (1H, d, J = 7.3 Hz), 7.20-7.24 (2H, m),. 174 7.59 (2H, d, J = 8.6 H2)
d, J7.=978(2{:,H02,)J’=%.’é)ﬁlz)(}&ll?({fﬂt(,[ J =15.%’Hz§;;%2?7§(’1l-g,b%g). (R, -

HR-FA ‘(%:484.1 61 (-0.1 mmu). Elemental analysis calcd (%) for
22 E&Hzﬁh 0351/18E90: C 61.81, H 5 5.44. N 8.65; found: C 61.61, H

AR A (46D Miti ‘DMSO.B) 51461130 (LK, m), 1.55-1.66 (111 ). 10
1N a5 (I ), 508 G 93155 KRS T, o) 57 B+
v 0 ST RIS do (O 61 Lo 6 s 828 (G A, 3275 1), 12.82 (11
[059955) 15 HR-FAB" (m/z) : 470.1303 (-0.2 mmu).
<Examples 19 through 32>

The compounds obtained in Examples 2 through 17 were reacted
in the manner described in Example 18 to obtain compounds given
in Table 4 below.

[0594]
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Elemental analysis calcd (%) for C24H24CIN303S1/5H20: C 60.87,
H5.19, N 8.87; found: C 60.78, H 5.18, N 8.67. [0607] <Compound of
Example 31> 20 Colorless powder 1H NMR (400 MHz, DMSO-d6) 5
1.64-1.77 (2H, m), 1.90-2.00 (2H, m) 2.60 (3H, s),2.97-3.07 (4H, m),
4.02-4.12 (1H, m), 7.37 (1H, t, J = 7.3 Hz), 7.58-7.60 (3H, m), 7.65 (1H,
dt, J = 1.8 Hz, J=7.9 Hz), 7.94-7.99 (3H, m), 8.32 (1H, d, J = 6.7 Hz),
[Tabig 48'(1H, brs) 25 HR-FAB® (m/z) : 456.1165 (+1.6 mmu). 175 [0608]
<Compound of Example 32> Colorless powder 1H NMR (400 MHz,
DMSO-d6) 5 1.53-1.68 (2H, m), 1.81-1.85 (1H, m), 5 1.92-1.95 (1H, m),
2.61 (3H, s), 2.77-2.83 (2H, p34$9-3.62 (1H, m), 3.73 (1H, dd, J = 3.6,

)
8.27 (144, I 12,

12.2 Hz), 3.94: 4.00 ‘&l\m @: AGIOHd, J = 2.4, 7.3 Hz), 7.31-7.36 (2H,
my ,;7.5@@, d.3=38.6Hz),7.96 (2H,d, J=8. 6 Hz)

(1H, brs). 10 HR-FAB'(m/z): 456.1153

. . 2 ]303S: C 60.59,
H 4.86, N &2#dieund: C90.41, H 4.94, N 9.01. Y0609] . $Compound of
Example 33> 15 Colorless powder 1H NMIQf\Pﬂ%W?—PPf DMSO-d6) 5
Exafip5349.68 Ridrky mjyrel . IONHBBH(IH, m¥H, Position 3
Example 20 Racemic mixiwe CH,NHCO CH, Position 2
Example 21 Racemic mixtwe  CH,NHCO CH, Position 3
Example 22 Racemic mixtre ~ CH,OCH,, CH, Position 2
Example 23 Racemic mixture CH,O CH, Position 2
Example 24 Racerric mixture  CH,QCH,, CH, Position 3
Example 25 Racermic mixture CH,O CH, Position 3
xampie 26 Racemic mxtwe  CONHCH S Pasition 2
Example 27 Racernic mixture  CONHCH , = Position 3
Example 28  Racemiomxwre CONHCH, — CH,CH,  FPosilion 2
Example 29 Racemomiwe CONHCH,  CH_CH, ~ Tosition s
Example 30 Racemic mixtre  CH,CONH CH, Positlion 3
Example 31 Racerric mixture CONH CH, Position 2
Example 32 Racemicmixtre  CONH CH, Position 3
Example 33 R CONH CH, Sushi
Example 34 § CONH CH, Position 3
[0595]
<Compound of Example 19>
Colorless powder
'H NMR (400 MHz, DMSO-dg) & 1.13-1.23 (1H, m), 1.52-1.62 (1H, m),
1.75-1.95 (3H, m), 2.50-2.57 (1H, m), 2.62 (3H, s), 2.71-2.77

m), 3.17-3.35 (2H, m), 3.59-3.62 (1H, m), 3.66-3.67 (1H, m), 7.17-7.20

(1H, m), 7.29-7.35 (2H, m), 7.47-7.48 (1H, m), 7.59 (2H, d, J =
8.6 Hz), 7.97 (2H, 4, J =8.6 Hz), 8.45 (1H, t, J = 5.5 Hz), 12.80
(1H, brs).

170



10

15

20

25

1.92-1.95 (1H, m), 2.60 (3H, s), 2.77-2.83 (2H, m), 3.59-3.62 (1H, m),
3.73 (1H, dd, J = 3.6, 11.6 Hz), 3.91-4.01 (1H, m), 7.22 (1H, td, J = 2.4,
7.3 Hz), 7.31-7.36 (2H, m),7.47 (1H, m), 7.59 (2H, 20 d, J =8. 6 Hz) , 7.96
(2H,d,J=8.6 Hz),8.27 (2H,d, J=7.3 Hz) , 12.83 (1H, brs).
HR-FAB(m/z): 456.1147 (-0.2 mmu). Elemental analysis calcd (%) for
CZSH%éClNB% : C 60,59, H4.86, N 9.22; found: C 60.41, H4.79, N
AR-F8R3 (38 fe ¢21/ 2 -1307c'= 1:0. BMP) 176 HPLC (CHIRALCEL OJ
(Daicel Chemical Industries, Co, . Ltd.) 0 0.46 x 25 cm, mObi@rﬁg

> ) le phase;
Elempalarle/aiianbl L 50740 (61196 TFAS T flow Yate: ohdmin L Pértp: 06):- 10/
Rt 26.6 min (99% ee) [061 <Compo of Example 34> 1H NMR
- 1704dh ﬁk@%ﬁ‘%b@c‘% §1.§431%%8 (EH%m , 18t bt 1H, m), 1.92-1.95
05 ol M), 2.60 (3H, 5), 2.77-2.83 (2H, m), 3.59-3.62 (1H, m), 3.73 (LH, dd,
[ = 3.6, 11.6 Hz), 3.92-4.02 (1H, m), 7.22 (1H, td, J = 2.4, 7.3 Hz),

7.31-7.36 (2H, m),7,47 (1H, m), 7.59 (2H, 10 d, J = 8. 6 Hz) , 7.96 (2H, d,
<Compuncy ﬁé) Eléaé“%p& ,%J?ﬁ = 7.3 Hz), 12.84 (1H, brs). HR-FAB'(m/z):

00104%6'1180<§+ .1 mmu). Elemental analysis calcd (%) for
BR22E1N303s: C 60.59, H 4.86, N 9.22: found: C 60.48, H 4.77, N

'H M -%%-o?o*”nﬁzcl%'oﬂgﬁ € %g %MF%Q'E’HC. é%t'J[F?%ECéHg O {Dajce);_1 g6
hemical Industries, Co, . Ltd. él X 25 ¢m, mobile phase:

(21, N§xane/sthanol < 60/40 {0.1%6 JFAb yllowrateing 3 15 (28, m), 4.39-4.41

(2H, m), 7.41 (1H, t, J = 7.3 Hz), 7.51 (2H, d, J = 8.6 Hz), 7.65

(14, ¢, § = 7.3 Hz), 7.72 (1H, 4, J = 7.3 Hz), 7.85 (2H, d, J =

8.6 Hz), 8.01 (1H, 4, J = 7.3 Hz), 8.70 (1H, t, J=5.5Hz), 17.39

(1H, brs).

HR-FAB® (m/z): 470.1291 (-1.4 mmu) .

[0597]

<Compound of Example 21>

Colorless powder

'H NMR (400 MHz, DMSO-dg) & 1.50-1.62 (2H, m), 1.70-1.79 (1H, m),

1.81-1.89 (1H, m), 2.39 (3H, s), 2.45-2.55 (1H, m), 2.69-2.74 (1H,

m), 2.84 (1H, t, J = 2.0 Hz), 3.62-3.65 (1H, m), 3.71-3.73 (1H,

m), 4.37-4.48 (2H, m), 7.17-7.20 (1H, m), 7.28-7.35 (2H, m), 7.46

(l1H, m), 7.53 (2H, 4, J = 8.6 Hz), 7.87 (2H, d, J =8.6 Hz), 8.62

(1H, t, J = 5.5 Hz).

HR-FAB® (m/z): 470.1343 (+3.8 mmu) .

[0598]

<Compound of Example 22>
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1 mL/min, Temp.: 40C): Rt 17.2 min (99% ee) [0611] 20 <Example 35>
Methyl 2-[3-[(4'-chlorobiphenyl-4-yl)carbonylamino]piperidin-1-yl]ben
zoate [0612] 177 Step 35a) Methyl
2-[3-(tert-butoxycarbonylamino)piperidin-1-yllbenzoate [Chemical formula
144] >~OyN N 0 CO2Me 5 3-(tert-Butoxycarbonylamino)piperidine (7.07
35.3 mmol) was dissolved in N, N-dimethylformamide (120mL). To this
COlogglﬁﬁSn,p%‘ﬁ 15ium carbonate (9.80 g, 70.9mmol) and methyl 2-f

1 luoropenzoate (5.0 mL, 39.2 mmol) were_added and the mixture w
o o Pioe Wil hdars Ssubedaienty T2 Alow b 11 ™

S s."SubSequentl he Mixttre was allowed’to

1.8 chol d%t?gﬂ%'o wgth e1th3él acetate, ng washzcled %e%{llgr?]giﬁlly with vgatﬁé (15, t,

and brine. “THe Washed product was figd Bler &6 SUifate andt
o - FEe e puoporetsd pyifenion e Ry SRR A )
T e e e Y e S AR 01 o,
W S5PRAG G oy $0b 46 (s oy G Bh 5 2 63 L g (15 b
ar-rADL R 2§21 581 ((Hst ) 288 |
[0599]
<Compound of Example 23>
Colorless powder
'H NMR (400 MHz, DMSO-dg¢) & 1.60-1.78 (2H, m), 1.83-1.99 (2H, m),
2.37 (3H, s),2.91-3.10 (3H, m), 3.25-3.41 (1H, m), 3.78-3.82 (1H,
m), 4.70-4.81 (2H, m), 7.42 (1H, t, J = 7.9 Hz), 7.54 (2H, 4, J
= 8.6 Hz), 7.65-7.73 (2H, m), 7.90 (2H, d, J = 8.6 Hz), 8.03-8.05
(1#, m), 17.22 (1H, brs).
HR-FAB® (m/z): 443.1183 (-1.4 mmu).
[0600]
<Compound of Example 24>
Colorless powder
'H NMR (400 MHz, DMSO-dg¢) & 1.13-1.23 (1H, m), 1.50-1.62 (1H, m),
1.67-1.79 (2H, m), 1.86-1.98 (1H, m), 2.39 (3H, s), 2.58 (1H, dd,
J=9.8, 12.2 Hz), 2.70-2.77 (1H, m), 3.40-3.46 (2H, m), 3.56-3.59
(1H, m), 3.64-3.68 (1H, m), 4.66-4.73 (2H, m), 7.15-7.17 (1H, m),
7.28-7.34 (2H, m), 7.45 (1H, m), 7.54 (2H, d, J = 8.6 Hz), 7.91
(2H, d, J = 8.6 Hz), 12.81 (1lH, brs).
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Hz), 7.69 (1H, d, J = 6.1 Hz). 20 [0613] Step 35b) Methyl
2-[3-[(4'-chlorobiphenyl-4-yl)carbonylamino]piperidin-1-yllben zoate 178
[0614] [Chemical formula 145] CIfIN NI 0 CO2Me [0615] 5 Methyl
2-[3-(tert-butoxycarbonylamino)piperidin-1-yllbenzoate (2.34 g, 7.00
mmol) was dissolved in anhydrous dichloromethane (50 mL) . While this
B solutio? was iceachilled anqr$tirred, trifluoroacetic acid (5.2 mL, 6.82
AR-F RSl Afds’ addeld and the' mixttird Was stirred for 3 10 hours.
1060 ﬁJbsequentIy, the reaction mixture was concentrated and a 10%
ydrochloric acid/methanol mixture (50 mL) was added to the residue.

< cOmTQe rrl%ixtou e wasmst'greedz%t;oom temperature for 1 hour and was
BShcEhtrated & s&me process was repeated 3 times and the resulting

%‘i”ed were \V/vvggged with ethyl acetate. This gave 1.33 15 g of a colorless

powaer.pﬁns product (113 mg) was dissolved in N,N-dimethylformamide

1 : ile th ution was._chjlled to_ QC,and stirred
: N%—é&%gorgmzehyﬁﬁ%aﬂ%lyli éc’iéﬁ(i 3%%,@%43%%31)’,79‘1'82 (1H, m),

1. 9gLAygiEo X%nz%triaggz?gggﬁggﬁd aﬁ%ﬁ%ﬁ@%?-‘&wmﬂ)e .41-3.44 (1H,

N-methylmorpholine and

Colo

m), 3.58-3.64 (1H, m), 3.69-3.72 (1H, m), 4.79 (2H, s), 7.20-7.22
(l1H, m), 7.28-7.34 (2H, m), 7.46 (1H, m), 7.54 (2H, d, J = 8.6 Hz),
7.90 (2H, 4, J = 8.6 Hz), 12.82 (1lH, brs).

HR-FAB' (m/z): 443.1196 (+0.0 mmu) .

[0602]

<Compound of Example 26>

Colorless powder

'H NMR (400 MHz, DMSO-dg) & 1.68-1.77 (1H, m), 2.01-2.09 (1H, m),
2.53-2.56 (1H, m), 2.59 (3H, s), 3.05 (1H, dd, J = 6.7, 9.8 Hz),
3.24-3.27 (5H, m), 6.76 (1H, t, J =7.3 Hz), 6.90 (1H, 4, J = 7.9
Hz), 7.33 (1H, dt, J =1.2, 7.9 Hz), 7.53 (1H, dd, J =1.2, 7.9
Hz), 7.57(2H, 4, J = 8.6 Hz), 7.94 (2H, 4, J = 8.6 Hz), 8.45 (1H,
t, J = 5.5 Hz), 13.24 (1H, brs).

HR-FAB" (m/z): 456.1129 (-1.9 mmu).

[0603]

<Compound of Example 27>

Colorless powder

'H NMR (400 MHz, DMSO-dg) & 1.75-1.84 (1H, m), 2.06-2.14 (1H, m),
2.56-2.64 (4H, m), 3.09 (1H, dd, J =6.1, 9.8 Hz), 3.23-3.43 (5H,
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20 3-(3-dimethylaminopropyl)-1-ethylcarbodiimide hydrochloride (78.0
mg, 0.407 mmol) were added. The mixture was stirred at 0C for 20 min
and at room temperature for the following 6 hours. 179 Subsequently, the
reaction mixture was diluted with ethyl acetate. The organic layer was
washed sequentially with 5% aqueous citric acid, a saturated aqueous
godium bicarbonate solution, water and brine, The washed product was

ri@é O%Panﬂ)(?droﬂszso]diﬁh s%lfgteﬁ% )ahd7th8%ol§/]e%t V\?é)s’co7n'c]e tréliL 4 d
urification of the resulting residue by silica gel column chromatography

N 7'5\5)%3% ?e%%/lz%c%tat%’:93:21)%ga%/eHé2 rr?g gf? thi:ggéa &d'Compo nckjP Z’!\L 795
caolorless crystals. [0616] MR(400 MHz , CDC13).5 1.54-1.72 (2H,

(28 17 19522, 8%%,2%, o%ll’g-]fz?%mfmy 89 (EE)I,) dd,lfi]él%.é(,%lﬂ prs) .

), 3.00.(1H, dd, J=11.6, 2.4 Hz), 3.23 (1H, d, J = 11.6 Hz), 3.30 (1H,
HR‘Fglf%J Uit H‘lz?,gg.él% %éH,Fg)(,%ALbSéE Tlisz'(lH, m), 7.08 (1H, t, J = 8.6 Hz),
7.15 (

H,d,J=8.6 Hz), 7.42 (?H,d, J= 8.6 Hz), 7.47 (1H,1d, J=7.3, 1.
1en i o (T 9o BAR), 162 126, 89 a0 1S ity 7 BEC a0 05
J=1.3,1.8.Hz), 8.14-8. . m). FAB (m(z): 449 (M+H) [0617]
‘- 89’<E§<Tar%b e 36%&%&8?’1 ga@n@lé@7>@%§?§é’ce§s§s} Izl%fe performed as in

[O6O§i<ample 15 or Example 35 20 to obtain compounds given in Table 6
bélow. [0618] 25 180

<Compound of Example 28>

m) ,

Colorless powder

'H NMR (400 MHz, DMSO-d¢) & 1.38-1.46 (1H, m), 1.56-1.62 (1H, m),
1.77-1.89 (4H, m), 2.16-2.25 (1H, m), 2.51 (3H, s), 3.08-3.27 (6H,
m), 7.33-7.37 (1H, m), 7.58 (2H, 4, J = 8.6 Hz), 7.61-7.66 (2H,
m), 7.93 (2H, 4, J =8.6 Hz), 7.96 (1H, dd, g =1.2, 7.9 Hz), 8.39
(1H, t, J = 5.5 Hz), 17.74 (1H, brs).

HR-FAB' (m/z): 484.1469 (+0.7 mmu) .

Elemental analysis calcd (%) for CysHy¢C1N303S°1/10H,0: C 61.81, H
5.44, N 8.65; found: C 61.57, H 5.36, N 8.39.

[0605]

<Compound of Example 29>

Colorless powder

'H NMR (400 MHz, DMSO-dg¢) & 1.20-1.33(2H, m), 1.54-1.67 (2H, m),
1.68-1.78 (1H, m), 1.86-1.98 (1H, m), 2.06-2.19 (1H, m), 2.63 (3H,
s), 3.02 (1H, dd, J =10.4, 15.3 Hz), 3.15-3.30 (3H, m), 3.65 (1H,
td, J = 5.5, 14.7 Hz), 3.78 (1H, dd, J =3.7, 14. 7 Hz), 6.92 (1lH,
dd, §J=1.8, 7.9 Hz), 7.13 (1H, d, J = 7.3 Hz), 7.20-7.24 (2H, m),
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[Table 6-1] 4 Ary COOMe ~"1~Nt 2 s |~ Ausoaite confyuration Afy
Binding position of carboxylic acid F P.acemic CONH Position?.
Example 36 ure mixt i O Example 37 Racemic ~~- CONH Position 2
mixture S N Example 38 S CONH Position 3 CI Example 39 S CONH
Position 3 O-N Example 40 S CI | CONH Position 3 N Example 41 S ClI

. 59Sk CONH Posiliog 3 Me Examp9|e 4228 CICgZONH_Pgsitéion 3 _ %, I\élg ) xlll
29Ol Pbsition 3°ESafiple 43 5°¢1 2 H I = 8.0 Hz) . 847 (1, &,

J = 5.5 Hz), 12.70 (1H, brs).

HR-FAB' (m/z): 484.1461 (-0.1 mmu) .

Elemental analysis calcd (%) for CysHy¢C1N303S°1/10H,0: C 61.81, H
5.44, N 8.65; found: C 61.61, H 5.31, N 8.37.

[0606]

<Compound of Example 30>

Colorless powder

'H NMR (400 MHz, DMSO-dg) & 1.40-1.50 (1H, m), 1.55-1.66 (1H, m),
1.78-1.86 (2H, m), 2.35 (3H, s), 2.71-2.76 (1H, m), 2.86-2.92 (1H,
m), 3.46-3.49 (1H, m), 3.58 (1H, dd, J = 3.1, 12.2 Hz), 3.71 (2H,
s), 3.75-3.84 (1H, m), 7.16-7.19 (1H, m), 7.28-7.35 (2H, m), 7.44
(14, m), 7.52 (2, 4, J = 8.6 Hz), 7.88 (2H, d, J = 8.6 Hz), 8.28
(lH, 4, J = 7.3 Hz), 12.82 (1H, brs).

HR-FAB" (m/z): 470.1303 (-0.2 mmu) .

Elemental analysis calcd (%) for Co4Ho4C1IN303S*1/5H,0: C60.87, H5.19,
N 8.87; found: C 60.78, H 5.18, N 8.67.

[0607]

<Compound of Example 31>

Colorless powder

'H NMR (400 MHz, DMSO-dg) & 1.64-1.77 (2H, m), 1.90-2.00 (2H, m),
2.60 (3H, s),2.97-3.07 (4H, m), 4.02-4.12 (1H, m), 7.37 (1H, t,
J="7.3 Hz), 7.58-7.60 (3H, m), 7.65 (1H, dt, J =1.8 Hz, J = 7.9
Hz), 7.94-7.99 (3H, m), 8.32 (l1H, d, J =6.7 Hz), 16.46 (1H, brs).
HR-FAB® (m/z): 456.1165 (+1.6 mmu) .
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_ N Me Example 44 5 CI x CONH Position 3 O _ OMe Example 45 S CI |
CONH Position 3 NT, NyMe Example 46 S CH'SII CONH Position 3 _
NY Me Example 47 S Me ' Sh CONH Position 3 _ N Me Example 48 S
MeO Q x x CONH Position 3 _ N Me Example 49 5 F3C SIl CONH
Position 3 _ NMe Example 50 S F // CONH Position 3 F F [0619] 181
(060 Table 6-2] Absolute Configration Ar Y Binding position of COOMe
J<ample 5t S ClI CONH Position 3 IF ~ Example 52 S CONH Positon3

Example 53 S CI \
<Compoung o% Example 32>

Colorless powder

'H NMR (400 MHz, DMSO-d¢) & 1.53-1.68 (2H, m), 1.81-1.85 (1H,

1.92-1.95 (1H, m), 2.61 (3H, s), 2.77-2.83 (2H, m), 3.59-3.62
m), 3.73 (1H, dd, J = 3.6, 12.2 Hz), 3.94- 4.00 (1H, m), 7.23

td, §=2.4, 7.3 Hz), 7.31-7.36 (2H, m), 7.47 (1H, m), 7.59

m),
(1H,
(1H,

(2H,

d, J=28.6 Hz), 7.96 (2H, 4, J =8.6 Hz), 8.27 (1H, d, J = 7.3 Hz),

12.84 (1H, brs).

HR-FAR  (m/z): 456.1153 (+0.5 mmu) .

Elemental analysis calcd (%) for C,3H,,CIN303S: C 60.59, H 4.8¢6,

9.22; found: C 60.41, H 4.94, N 9.01.
[0609]
<Compound of Example 33>

Colorless powder

'H NMR (400 MHz, DMSO-d¢) & 1.53-1.68 (2H, m), 1.81-1.85 (1H,

1.92-1.95 (1H, m), 2.60 (3H, s), 2.77-2.83 (2H, m), 3.59-3.62
m), 3.73 (1H, dd, J = 3.6, 11.6 Hz), 3.91-4.01 (1H, m), 7.22

td, g =2.4, 7.3 Hz), 7.31-7.36 (2H, m),7.47 (1H, m), 7.59

N

m),
(1H,
(1H,

(2H,

d, J=28.6 Hz), 7.96 (2H, d, J =8.6 Hz), 8.27 (2H, 4, J = 7.3 Hz),

12.83 (1H, brs).

HR-FAR  (m/z): 456.1147 (-0.2 mmu) .

Elemental analysis calcd (%) for C,3H,,CIN303S: C 60.59, H 4.8¢,

9.22; found: C 60.41, H 4.79, N 8.93.
[]?"-7°, -130° (C = 1.0, DMF)

176

N



10

15

20

/ CONH Position3 Example 54 Racemb CI 'N Positon 2 mixture S H ~
Positron 3 Example 55 Rarzmic Cl j mixture H Example 56 R -ric Cl
CH2CH2CCNH Posifon2 S- mixture Me IN Example 57 Racemic Cl/ \ 1J
CH2CH2CONH Posiiiion3 mixture [0620] <Compound of Example 36> 5
Colorless amorphous 1H NMR(400 MHz, CDC13) 5 1.54-1.73 (2H, m),
1.90-2.09 (1H, m), 2.18-2.26 (1H, m), 2.90 (1H, dd, J = 11.6, 2.4 Hz),

HPLC3 G @M L 2 (82 25 e DA ¢tk BRI SSTE 6%87), S20 (<K, 4_1 0.46

11.6 H 88 (3H, s), 4.34-4.41 6.97-7.13 (7H 7 (
« 25 gy m %ﬁ%@%ﬁ%ﬁ%a SiAr k2 an L el i e
1 mI 07 8. 1%@(?5 m), IgAg (m/ % 4469 (é\/I+H2] [0%2919] 182 <Compound of

xampl Yellowa orp ous
[0610]

<Compound of Example 34>

'H NMR (400 MHz, DMSO-d¢) & 1.53-1.68 (2H, m), 1.81-1.85 (1H, m),
1.92-1.95 (1H, m), 2.60 (3H, s), 2.77-2.83 (2H, m), 3.59-3.62 (1H,
m), 3.73 (1H, dd, J = 3.6, 11.6 Hz), 3.92-4.02 (1H, m), 7.22 (1H,
td, g =2.4, 7.3 Hz), 7.31-7.36 (2H, m),7.47 (1H, m), 7.59 (2H,
d, J=28.6 Hz), 7.96 (2H, d, J =8.6 Hz), 8.27 (2H, d, J = 7.3 Hz),
12.84 (1H, brs).

HR-FAB' (m/z): 456.1180 (+3.1 mmu) .

Elemental analysis calcd (%) for C,y3H,,CIN305S: C 60.59, H 4.86, N
9.22; found: C 60.48, H 4.77, N 8.93.

[a]?7-%, +128° (C = 1.0, DMF)

HPLC (CHIRALCEL OJ (Daicel Chemical Industries, Co,. Ltd.) ¢ 0.46
x 25 cm, mobile phase: hexane/ethanol = 60/40 (0.1% TFA), flow rate:
1 mL/min, Temp.: 40°C): Rt 17.2 min (99% ee)

[0611]

<Example 35>

Methyl

2=[3-[ (4" -chlorobiphenyl-4-yl)carbonylamino]piperidin-1-yl]ben

zoate

[0612]
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1H NMR(400 MHz, CDC13) 5 1.65-1.82 (2H, m), 1.95-2.06 (2H, m), 2.93
(1H, t, J =9.8 Hz), 3.14-3.21 (1H, m), 3.22-3.28 (2H, m), 4.02 (3H, 5 ),
4.40-4.47 (1H, m), 7.05-7.12 (2H, m), 7.42-7.47 (1H, m), 7.48 (1H, dd, J =
7.9, 1.2 Hz), 7.54 (1H, td, J = 7.9, 1.2 Hz), 7.78 (1H, dd, J = 7.9, 1.8 Hz),
7.98 (1H, d, J = 6.1 Hz),8.07 (1H, d, J = 7.9 Hz), 8.39-8.42 (1H, m).
FAB‘gIn/z): 396 (M+H) 10 [0622] <Compound of Example 38> Yellow oll
Step AMRE66 MHz, CDC13) 5 1.76-1.86 (2H, m), 1.93-2.02 (2H, m), 3.19

~ .(1H,dd,J=122,6.7 o?éy 23-3.3 %H, m), 3.57 (1H %,%J = 1512.2,

2 Bs&ﬁ%)t, 3?@’1‘:&?13(,035)?; Y .ﬁ%J(TPlJf WP7 1M, éd}’ﬂ: 6P FHz)
7.34 (1H,t,J = 7. 9 Hz),, 7.46-7.52 (1H, m) , 7.53-7.58 (2H, m), 7.64-7.67

[Che?ﬁﬁf,ar#),???fﬁﬁ, &l,j%i 7.9 Hz), 7.98 (1H, d, J = 7.9 Hz), 8.07 (1H, d, J =
7.9 Hz). FAB'(m/z): 396 (M+H) 20 [0623] <Compound of Example 39>
Colorlegs powder, MR(400 MHz, CDC13) 5 1.75-1.97 (4H, m),
3.19-3, 9 (1H, dd, J =12.2, 5.5 Hz), 3.30-3.39 (1H, m),

44 J0H, §d, 3= 25 122 3.1 Hz), 3.90 (3H, s), 4.40-4.50 (1H, m), 6.56

(AH, ¥ J= 7.94982M8 18 (1H, d, 3= 7.9 Hz), 7.33 (1H, t, J = 7.9 Hz),
7.42 (2H, d, J = 8.6 Hz), 7.47-7.58 (4H, m), 7.64 (1H, s), 7.65-7.72 (2H,

nﬂB;h%ég%HE%koxycarbonylamino)piperidine (7.07 g, 35.3 mmol)

was dissolved in N,N-dimethylformamide (120 mL). To this solution,
potassium carbonate (9.80 g, 70.9 mmol) and methyl 2-fluorobenzoate
(5.0 mL, 39.2 mmol) were added and the mixture was stirred at 130°C
for 8 hours. Subsequently, the mixture was allowed to cool, diluted
with ethyl acetate, and washed sequentially with water and brine.
The washed product was dried over sodium sulfate and the solvent
was evaporated. Purification of the resulting residue by silica
gel column chromatography (hexane : ethyl acetate = 10:1 -> 5:1)
gave 2.34 g (20%) of the desired compound as a yellow oil.

'H NMR (400 MHz, CDCls) & 1.46 (9H, s), 1.55-1.66 (2H, m), 1.74-1.85
(l1H, m), 1.86-1.98 (1H, m), 2.84 (1H, t, J = 9.8 Hz), 2.98 (1H,
dd, J=11.6, 5.0 Hz), 3.01-3.10 (2H, m), 3.86-3.92 (1H, m), 3.94
(3H, s), 5.62 (1H, brs), 7.01-7.07 (2H, m), 7.41 (1H, t, J = 8.6
Hz), 7.69 (1H, d, J = 6.1 Hz).

[0613]

Step 35b) Methyl

2=[3-[ (4" —-chlorobiphenyl-4-yl)carbonylamino]piperidin-1-yl]ben

zoate
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FAB'(m/z): 449 (M+H) 5 [0624] <Compound of Example 40> Colorless
powder 1H NMR(400 MHz, CDC13) 5 1.73-1.86 (2H, m), 1.87-1.98 (2H,
m), 3.17 (1H, dd, J = 12.2, 6.7 Hz), 3.20-3.29 (2H, m), 3.50 (1H, dd, J =
1012.2, 3. 1 Hz) , 3.91 (3H, s) , 4.35-4.44 (1H, m) , 6.97 (1H, s) ,
7.14-7.20 (2H, m), 7.33 (1H, t, J = 7.9 Hz),7.47 (2H, d, J = 8.6 Hz), 7.55
gH, d, J=7.9 Hz), 7.61-7.65 (1H, m), 7.73 (2H, d, J = 8.6 Hz).
[061EAR" (m/z): 440 (M+H). [CC]21."D+39.9 (C = 0.2, DMF) 15 [0625]
<Co po%gd oflExa %I? 41> Pale yellow powder 1H NMR(400 MHz,
ff‘?‘é-f‘.gg M, m), 3.10-3.18 (1H, m), 3.26 (1H, dd, J=12.2,
5.5 Hz), 3.30-3.39 (1H, m), 3.42 (1H, dd, J = 20 12.2, 2.4 Hz), 3.91 (3H,
4.37-4.45 (1H, m), 6.39 (1H, d, J = 7.9 Hz), 7.18 (1H, dd, J = 7.9, 2.4
47).17.34 (1H, t, J = 7.9 HZ), 7.44 (2H, d, J = 8.6 Hz), 7.57 (1H, d, J = 7.9

[Che

Cl

66 (1H, m), 7 H, d, J=8.6 Hz), 8.14 (1H, s). FAB (m/z):
456 (M 26}.18 mpound of Example 42> Colorless powder
1H NMR(400 WMHz] C 132§5 1.75-1.95 (4H, m), 2.51 (3H, s), 3.05-3.14
(1H, m), 3.30@LH, de,d = 199.M% Hz), 3.33-3.42 (2H, m), 3.91
[0615]
Methyl

2-[3-(tert-butoxycarbonylamino)piperidin-1-yl]lbenzoate (2.34 g,
7.00mmol) wasdissolvedinanhydrousdichloromethane (50mL) . While
this solution was ice-chilled and stirred, trifluoroacetic acid
(5.2 mL, 6.82 mmol) was added and the mixture was stirred for 3
hours. Subsequently, the reaction mixture was concentrated and a
10% hydrochloric acid/methanol mixture (50 mL) was added to the
residue. The mixture was stirred at room temperature for 1 hour
and was concentrated. The same process was repeated 3 times and
the resulting solid were washed with ethyl acetate. This gave 1.33
g of a colorless powder. This product (113 mg) was dissolved in
N, N-dimethylformamide (4 mL). While the solution was chilled to
0°C and stirred, 4’ -chlorobiphenyl-4-carboxylic acid (103 mg, 0.443
mmol), l-hydroxybenzotriazole monohydrate (63.8 mg, 0.417 mmol),
N-methylmorpholine (160 uL, 1.46 mmol) and
3-(3-dimethylaminopropyl)-l-ethylcarbodiimide hydrochloride
(78.0 mg, 0.407 mmol) were added. The mixture was stirred at 0°C
for 20 min and at room temperature for the following 6 hours.
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5 (3H, s), 4.35-4.45 (1H, m), 6.25-6.35 (1H, m), 7.07 (1H, s), 7.18 (1H, d,

J=7.9Hz),7.28-7.37 (3H, m),7.51 (2H, d, J = 8.6 Hz), 7.56 (1H, d, J =

7.9 Hz), 7.64 (1H, s). FAB'(m/z): 469 (M+H) [0627] 10 <Compound of

Example 43> Pale yellow powder 1H NMR (400 MHz, CDC13) 5

1.69-1.1.86 (2H, m), 1.88-2.02 (2H, m), 2.89 (3H, s), 3.08-3.24 (2H, m),

328336(1H m), 3.60 (1H, dd, J=11.2, 3.1 Hz 390% Zs‘.%’)_,F427-4.37
Subs By SHf, 16@%&@%&45%)%%"1%&% g dg! Fl%i 7301t et peetate-

6.7,1.8 Hz), 7.52 (1H, d, J 3 Hz), 7.64-7. 2H, dd, J =
the €4S Ly Fae ‘(r%fz)wa%%msz%tb%%ﬁg%c pbutd o?%&swp%eutrlc
44> Reddish b lid 1H N 400 MHz, CDC13) 5 5-1.85 (2H,
i 2 PG Ry e (a4 S0, )m?}é’ﬁé%“ss g o0

et e S8 FH S, T2 Bk 2k 4 (L2 7 B Pag o
o S e L 8 .
residue by silica gel column chromatography (hexane : ethyl acetate
= 3:1) gave 142 mg of the desired compound as colorless crystals.
[0616]

'H NMR (400 MHz , CDCls) & 1.54-1.72 (2H, m), 1.95-2.08 (1H, m),

2.18-2.27 (1H, m), 2.89 (1H, dd, J =11.6, 2.4 Hz), 3.00 (1H, dd,

J=11.6, 2.4 Hz), 3.23 (1H, d, J=11.6 Hz), 3.30 (1H, 4, J=11.6
Hz), 3.87 (3H, s), 4.36-4.42 (1H, m), 7.08 (1H, t, J = 8.6 Hz),
7.15 (1H, 4, J = 8.6 Hz), 7.42 (2H, d, J = 8.6 Hz), 7.47 (1H, td,
J=7.3, 1.8 Hz), 7.56 (2H, t, J = 8.6 Hz), 7.62 (2H, d, J = 8.6
Hz), 7.81 (l1H, d4dd, J=7.3, 1.8 Hz), 8.14-8.23 (3H, m).
FAB' (m/z): 449 (M+H) .
[0617]
<Example 36 through Example 57>

The processes were performed as in Example 15 or Example 35

to obtain compounds given in Table 6 below.

[0618]
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Pale yellow powder 1H NMR (400 MHz, CDC13) 5 1.66-1.84 (2H, m) ,
1.86-2.01 (2H, m) , 2.74 (3H, s), 3.10 (1H, dd, J = 12.9, 7. 6 Hz) ,
3.16-3.22 (1H, m) , 3.28-3.36 (1H, m), 3.90 (3H, s), 4.31 (1H, s), 7.20
(1H, d, J = 8.0 Hz), 7.32 10 (1H, t, J = 8.0 Hz), 7.43 (2H, dd, J = 6.7, 1.8
Hz), 7.53 (1H, d, J = 7.9 Hz), 7.63-7.65 (1H, m), 7.93 (2H, dd, J = 6.8, 2.4
Hz) FAB'(m/z): 453 (M+H) [0630] <Compound of Example 46> 15
[Tabgidtiess powder 1H NMR (400 MHz, CDC13) 5 1.75-1.94 (4H, m), 2.74

(3H,s), 3
(1H, m),
7.43-7.47
20 m). FAB (m/z):

27-3.43 (3H, m) , 3.91 (3H, s) , 4.37-4.46

(AH d, J = 7.3 Hz), 7.64 (1H, s), 7.91-7.95 (2H,

.04-3.14 (1H, , B
i@é&@,‘ﬁ@ﬂ@.m (1H, m), 7.34 (1H, t, J = 8.0 Hz),
3H, m), 7.
436

(M+H) [0631] <Compound of Example 47>

[3.42 (3H, m), 3.91 (3H,

3=8.0 Hz), 7.1 (1H, d, J = 7.9 Hz),
= 8.6 H2S, 1.56 (1H,d, J= 57.3

Colorless powder 186 r1H NMR (40Q M#gnGldferlod) 5 1.78-1.86 (4H, m),
24004 &9 99 (3H" 5). 3.07-3.12 (LIRS
S), 4.37-4.43. (& ), 1H, d
Berpind (2pie] = 733 (1HTY
Hz), 7.64 (1H, s), Z.82(2H, dd, J = 6.1, 1.8 Hz) FAB (m/z): 450 (M+H)
Exar[@6822] 'ﬁiii:?: ©:S\>_ CONH Position 2
N
xample 38 S b CONH osition
Exampl @:S)— Position 3
Example 39 S CI CONH Position 3
0-
Example 40 S CIM CONH Position 3
N
Example 41 S CI@sl CONH Position 3
Me
Example 42 S CI-Q—/SI CONH Position 3
Me
Example 43 N CI—©—<\§1 CONH Position 3
M
Example 44 S CI_Q_«ZL ° CONH Position 3
Me
Example 45 S cn@—(\:L CONH  Position 3
N Me
Example 46 S @SI CONH Position 3
Me
Example 47 S Me@-(’gl CONH Position 3
Me
Example 48 N MeO-@-(’gI CONH Position 3
Me
Example 49 S F30/©—<’21 CONH Position 3
F
Me
Example 50 S @_«NI CONH Position 3
S
F
[0619]
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<Compound of Example 48> Colorless powder 10 1H NMR (400 MHz,
CDC13) 5 1.80-1.88 (4H, m), 2.71 (3H, s), 3.05-3.13 (1H, m), 3.28-3.42
(3H, m), 3.86 (3H, s), 3.91 (3H, s), 4.36-4.44 (1H, m), 6.95 (2H, dd, J =
7.3, 1.8 Hz), 7.15-7.20 (1H, m), 7.34 (1H,t,J=8.0Hz), 7.56 (1H, d, J =
7.9 Hz), 7.64 (1H, s), 7.87 (2H, dd, J = 6.7, 1.8 Hz) 15 FAB'(m/z): 466
[Tab M+Ié|2 0633] <Compound of Example 49> Yellow powder 1H NMR (400
Z, CDC13) 5 1.78-1.97 (4H, m), 2.74 (3H, s), 3.34 (2H, 20d, J=3.6
Hz), 3.38-3.45 (1H, m), 3.91 (3H, s), 4.43-4.46 (1H, m), 6.35 (1H,d, J =
7.9 Hz), 7.17 (1H, dd, J = 8.5, 1.8 Hz), 7.34 (1H, t, J =8.0 Hz), 7.56 (1H,
d, J= 7.9 Hz), 7.63-7.67 (IH, m), 7.69 (2H, d, Brangosiba)] 8.04 (2H, d, J
= 8.0 MIFERB HT9): 5044M+H) 25 [0634] 187ceGampoynd of Example
50> Yellow powder 1H NMR (400 MHz, CDC13) 5 1.77-1|97 (4H, m),
2.72 (3H, s),3.03-3.10 m), 3.34 (2 J=4.3Hz), 3.38-3.44 (1H,
Exran”)"fesﬁl 3H, 55), @iﬁé@glm, m), 62.51’!?4 1H, d, }Oé'” ‘0JHz), 6.89 (1H,
tt, J = 8.6, 2.4 Hz), 7.17 (1H, dd, J = 8.0, 1.8 Hz), 7.34 (1H} t, J = 8.0 Hz),

- 1:44-7.48 (2H, m), 7@1 = 7.9 Hg),,7-62-7.65_(1Hl m).
0
Example 53 S cl CONH Posttion 3
e
Bxample 54  Racemc  Cl “@J ﬂ /J N Posttion 2

=

mixtuee 5 H
s
Example 55  Racemic CI_Q—J/\‘ | SN Posttion 3
. S H
mixture
e
Example 56  Raemi  Cl ‘Q—z’\‘ ,!liw CH,CH,CONH  Pusiion2
mixture S
e
Example 57 Racemic  Cl ‘@‘Jﬂ IQ/‘ CH,CH,CONH Position 3
mixture 8

[0620]

<Compound of Example 36>

Colorless amorphous

'H NMR (400 MHz, CDCls) & 1.54-1.73 (2H, m), 1.90-2.09 (1H, m),
2.18-2.26 (1H, m), 2.90 (1H, dd, J=11.6, 2.4 Hz), 3.01 (1H, dd,
Jg=11.6, 2.4 Hz), 3.24 (1H, d, J=11.6 Hz), 3.29 (1H, d, J =11.6
Hz), 3.88 (3H, s), 4.34-4.41 (1H, m), 6.97-7.13 (7H, m), 7.17 (1H,
d, J=7.9 Hz), 7.50 (1H, t, J = 7.9 Hz), 7.82 (1H, dd, J = 7.9,
1.8 Hz), 8.07-8.15 (3H, m).

FAB" (m/z): 449 (M+H).

[0621]
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FAB'(m/z): 472 (M+H) 10 [0635] <Compound of Example 51> Colorless
powder 1H NMR (400 MHz, CDC13) 5 1.74-1.96 (4H, m), 3.05 (1H,t, J =
8.5 Hz), 3.32-3.38 (3H, m), 3.91 (3H, s), 4.41-4.46 (1H, m), 6.75 (1H, 15
d, J=8.0 Hz), 7.15 (1H, dd, J = 7.9, 1.8 Hz), 7.28-7.34 (2H, m), 7.41 (1H,
d, J = 1.8 Hz), 7.55 (1H, d, J= 7.4 Hz), 7.60-7.63 (1H, m), 7.66 (1H, d, J =
8.6 Hz). FAB® m/z%: 407 9M+H) [0636] 20 <Compound of Example 52>
<C°m€%\’d}%s%o§\§'aaéil FPNRR (400 MHz, CDC13) 5 1.75-1.95 (4H, m),
vo113:06-3.16 (1H, m), 3.24-3.28 (1H, m), 3.31-3.44 (2H, m), 3.90 (3H, s),
SR A IR ) ,6.46(1H,d, J=8.6Hz),6.96(2H,dd, J=6.

O G20 ) 7oz 64 (LA, By 778 B 3 Lz py, 2+
(18, ot THNME (400 Mz -COGLA) ' 1 76-1 98 (b1 . 3 Be-5.07 @y (¥
) BRI Bt (I my D3 b 1T 8 by 74 (10 Ha YD T4
(lH,G'Jd,l'%H;)’ 7.'%9_7165(%’)@)’ 7@% (2(|_1|Hgd’t‘]df 8J6’= 7.9, 1.2 Hz), 7.78
(lH, dd, § =7.9, 1.8 Hz), 7.98 (1H, 4, J = 6.1 Hz),8.07 (1lH, d,
J = 7.9 Hz), 8.39-8.42 (1H, m).

FAB' (m/z): 396 (M+H) .

[0622]

<Compound of Example 38>

Yellow oil

'H NMR (400 MHz, CDCl;) & 1.76-1.86 (2H, m), 1.93-2.02 (2H, m), 3.19
(l1H, dd, § = 12.2, 6.7 Hz), 3.23-3.31 (2H, m), 3.57 (1lH, dd, J =
12.2, 3.0 Hz), 3.91 (3H, s), 4.36-4.44 (1H, m), 7.21 (1H, dd, J
=7.9, 1.2Hz), 7.34 (1, t, J=7.9Hz), 7.46-7.52 (1H, m), 7.53-7.58
(2H, m), 7.64-7.67 (1H, m), 7.73 (1H, 4, J = 7.9 Hz), 7.98 (1lH,
d, J=7.9 Hz), 8.07 (1H, 4, J = 7.9 Hz).

FAB' (m/z): 396 (M+H) .

[0623]

<Compound of Example 39>

Colorless powder

'H NMR (400 MHz, CDCls) & 1.75-1.97 (4H, m), 3.10-3.20 (1H, m), 3.29

(14, dd, J = 12.2, 5.5 Hz), 3.30-3.39 (1H, m), 3.44 (1lH, dd, J =

12.2, 3.1 Hz), 3.90 (3H, s), 4.40-4.50 (1H, m), 6.56 (1H, d, J
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1.8 Hz), 7.63-7.66 (1H, m), 7.83 (2H, d, J = 8.4 Hz). FAB'(m/z): 449
(M+H) [0638] <Compound of Example 54> 15 Pale yellow powder 1H
NMR (400 MHz, CDC13) 5 1.52-1.60 (1H, m), 1.64-1.69 (1H, m),
1.93-2.03 (1H, m), 2.09-2.13 (1H, m), 2.57 (3H, s), 2.85-2.91 (1H, m),
2.93-2.97 (1H, m), 3.08-3.15 (1H, m), 3.19-3.22 (1H, m), 3.94 (3H, s),
4.23-4,29 c(?1H, m), 6.37}15, d, J= 153 Hz), 7.09 (1H,20t, J=7.3 H@,

7.9 By (1 1P 0186 frr) 741 (0 A = 8:6 Bizf FFaF (1M, ta, B2 7 2

Hz), 7,70 (1H,d, J = 6.7 Hz), 7,77 (1H, dd, J = 7.3, 1.2 Hz), 7.79 (1H, d,.J
2, 4 4 H_z),j87.§6llffl)-|{ d,%\] 498?76';@(). FAE (M)2): ngélf‘mlr%'zss?osza ]%5 772
189 < ound.of Example 55> Pale yellow powder 1H NMR (400 MHz,

(28, cff?c:l%f'? 7&?.92?21& m), 2.57 (3H, s), 3.07-3.12 (1H, m), 3.21 (1H,

. dd, J=11.6,5.5 Hz), 3.30-3.38 (2H, m), 3.91 5 (3H, s), 4.33-4.41 (1H,
FAB ?ﬂ)/,%?co ](41%? ol{%ij:ﬁ ‘9 Hz), 6.12 (1H, d, J = 15.3 Hz), 7.17 (1H, dd, J =
[062§]9, 1.8 Hz), 7.33 (1H, 1, J = 7.9 Hz) , 7.41 (2H, d, J = 8. 6 Hz) , 7.55 (LH,

’3=7.3Hz),7.62-7.63 (1H, m), 7.80 (1H, d, J = 15.3 Hz), 7.85 (2H, d,
<Comé8:§§i8 I—(|)zf_) &%%é@éz)aé@ (M+H) 10 [0640] <Compound of Example

.42

Colorless powder

'H NMR (400 MHz, CDCls) & 1.73-1.86 (2H, m), 1.87-1.98 (2H, m), 3.17
(14, dd, J = 12.2, 6.7 Hz), 3.20-3.29 (2H, m), 3.50 (1lH, dd, J =
12.2, 3.1Hz), 3.91 (3H, s), 4.35-4.44 (1H, m), 6.97 (1H, s), 7.14-7.20
(2, m), 7.33 (1H, t, J = 7.9 Hz),7.47 (2H, 4, J = 8.6 Hz), 7.55
(1§, 4, 3 =7.9 Hz), 7.61-7.65 (1H, m), 7.73 (2H, d, J = 8.6 Hz).
FAB' (m/z): 440 (M+H) .

[a]?®®5+39.9° (C = 0.2, DMF)

[0625]

<Compound of Example 41>

Pale yellow powder

'H NMR (400 MHz, CDCls) & 1.75-1.96 (4H, m), 3.10-3.18 (1H, m), 3.26

(14, dd, J = 12.2, 5.5 Hz), 3.30-3.39 (1H, m), 3.42 (1H, dd, J =

12.2, 2.4 Hz), 3.91 (3H, s), 4.37-4.45 (1H, m), 6.39 (1H, d, J
7.9 Hz), 7.18 (1H, dd, J = 7.9, 2.4 Hz), 7.34 (1H, t, J = 7.9 Hz),
7.44 (2H, d, J =8.6 Hz), 7.57 (1H, d, J = 7.9 Hz), 7.62-7.66 (1H,
m), 7.89 (2H, d, J = 8.6 Hz), 8.14 (1H, s).

FAB' (m/z): 456 (M+H) .

[0626]
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Colorless oil 1H NMR (400 MHz, CDC13) 5 1.42-1.52 (1H, m), 1.53-1.57
(1H, m), 1.73-1.84 (1H, m), 1.96-2.00 (1H, m), 2.43 (3H, s), 2.62 (2H, t,
15 J = 7.3 Hz), 2.79 (1H, td, J =11.6, 2.4 Hz), 2.85-2.89 (1H, m), 3.03-3.06
(1H, m), 3.09-3.12 (1H, m), 3.15-3.23 (2H, m), 3.85 (3H, s), 4.10-4.15
(1H m), 7.03-7.08 (2H, m), 7.35 (2H, d, J =8.6 Hz), 7.42 (1H, td, J = 7.3,
1.2 Hz), 7,48 (1H, d, J = 6.7 Hz), 7.74 (1H, dd, J = 7.9, 1.8 Hz), 7.77 (2H,
<Comgoyady @%524?511%}3% flr%fz) 498 (M+H) [0641] <Compound of Example
cor 1@ Colorle owder 1H NMR (400 MHz, CDC13) 5 1.62-1.72 (4H, m),
) S(%I—P%‘)’ 6255 25(2H m), 2.98-3.04(1H, m), 3. O7(1H

o L
(1H, H“AB 7. 7(§47bl§s)(21$77r5]()2|: @H g' IgIzSISfFHA f’m/z (%gs? ()™ i, 3.91

[0 42]< pI 8> Meth
(8 [2 [2-(4 1§r§p eI_r[I\I/lS/I) j/ fnethyl%h|azc§l-55-yi]]aéef§}fa’m|no?p {gHr ), 7.18
1H,|p§,r|dbn;y}]_b§n§9§lt,e (6431 JChemical formula 1461 o, 4, 5 - 8.6 Hz),

7.56 (1H, d, J = 7.9 Hz), 7.64 (l1lH, s).

FAB' (m/z): 469 (M+H) .

[0627]

<Compound of Example 43>

Pale yellow powder

'H NMR (400 MHz, CDCls) & 1.69-1.1.86 (2H, m), 1.88-2.02 (2H, m),
2.89 (3H, s), 3.08-3.24 (2H, m), 3.28-3.36 (1H, m), 3.60 (1H, dd,
Jg=11.2, 3.1 Hz), 3.90 (3H, s), 4.27-4.37 (1H, m), 7.16-7.24 (1H,
m), 7.31 (1H, t, J=8.0 Hz), 7.39 (2H, dd, J=6.7, 1.8 Hz), 7.52
(1, d, g =7.3 Hz), 7.64-7.66 (1H, m), 7.76 (2H, dd, J=6.7, 1.8
Hz) .

FAB' (m/z): 470 (M+H) .

[0628]

<Compound of Example 44>

Reddish brown solid

'H NMR (400 MHz, CDCl3) & 1.75-1.85 (2H, m), 1.90-1.95 (2H, m), 2.58
(3H, s), 3.20-3.25 (2H, m), 3.25-3.35 (1H, m), 3.49 (1H, dd, J =
12.2, 3.1 Hz), 3.92 (3H, s), 4.38 (lH, s), 6.57 (1H, 4, J = 8.0
Hz), 7.18 (1H, dd, J =8.4, 2.4 Hz), 7.33 (1H, t, J= 7.9 Hz), 7.43
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H NNCI\SI~r'~Q NIMv CO2Me [0644] 15 In an argon atmosphere,
tri(dibenzylideneacetone)dipalladium (4.85 mg, 0.00530 mmol),
1,1'-bis(diphenylphosphino)ferrocene (9.09 mg, 0.0159 mmol) and
cesium carbonate (48.2 mg, 0.148 mmol) were added to a toluene
solution (1 mL) containing
N-(piperidin-3-yl)-2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl] 20 acetamide

(25, (57 30, 6106 hioN s Moyl HodloBerzeb (7 8 1 0 166 = 794

(2 ménol . Thi r%acéio mixture was stirred at 100C for 8 hours.
’ Subsequently, the“rixture was allowed to cool and was filtered through

. Celite. The filtrate was purified by silica gel 191 column chromatography
FAB ﬁ?gxzin'e :4ee5t yl?g%rel% te =2:1-> 1:1) to give 23.0 mg (45%) of the desired
(062 ?mpound as a colorless oil. [0645] 1H NMR (400 MHz, CDC13) 5 1.50

ng, tt, J = 13.5, 4.3 Hz), 1.60-1.65 5 (1H, m), 1.91 (1H, qt, J =13.5, 4.3

H% 2,02-2. %HH, m), 2.47 (3H, s), 2.84 (1H, td, J= 11.6, 3.1 Hz), 2.90
<compy ,“did,%igi%. P32 H2), 3.09-3.16 (2H, m), 3.79 (2H, 5), 3.85 (3H, s),

4.13-4.18 §1H 7.05 (1H, td, J = 7.3, 1.2 Hz), 7.09 (1H, dd, J = 7.3,
Palel?’zeﬁif“?. f‘(fé%,)‘)d, J=8.6Hz), 7.44 (1H, td, J = 7.3, 1.8 Hz), 10 7.74

LML 003378 18 1) 381 B 9,35 B8 e, m, 2.7
(3H, s), 3.10 (1H, dd, J=12.9, 7.6 Hz), 3.16-3.22 (1H, m), 3.28-3.36
(l1H, m), 3.90 (3H, s), 4.31 (1H, s), 7.20 (1H, d, J=28.0 Hz), 7.32
(1H, t, J = 8.0 Hz), 7.43 (24, dd, J=6.7, 1.8 Hz), 7.53 (1H, d,
J = 7.9 Hz), 7.63-7.65 (1H, m), 7.93 (2H, dd, J = 6.8, 2.4 Hz)
FAB' (m/z): 453 (M+H).

[0630]

<Compound of Example 46>

Colorless powder

'H NMR (400 MHz, CDCl3) & 1.75-1.94 (4H, m), 2.74 (3H, s), 3.04-3.14
(1H, m), 3.27-3.43 (3H, m), 3.91 (3H, s), 4.37-4.46 (1H, m), 6.25-6.36
(l1H, m), 7.15-7.21 (1H, m), 7.34 (1H, t, J = 8.0 Hz), 7.43-7.47
(34, m), 7.57 (1, 4, J = 7.3 Hz), 7.64 (lH, s), 7.91-7.95 (2H,
m) .

FAB" (m/z): 436 (M+H).

[0631]

<Compound of Example 47>

Colorless powder
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[0646] <Example 59> 15 Methyl
3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethylamino]pip
eridin-1-yl]benzoate [0647] Step 59a) Methyl
3-(3-aminopiperidin-1-yl)benzoate 20 [0648] [Chemical formula 147] H2N
¢ Q COOMe Trifluoroacetic acid (2 mL) was added to methyl 192
3-[3(-§ftert-butoxycarbonylaminﬁggiferidin-lﬁl]benzoate (§451 mg, 1.3

I .

A e T O ol Wl e Be 73 (3K,

oqm temperature for 1 hour. Subsequ tIy,trZem'xt re was
S) %O%rc?e_r?[r‘a gd ﬁ%’ar%étur te5c?5 Ueéloéﬂjsfggdium bicéar gndte olftion Bids 4 - 43

added fo residue to make it basic. The mixture was extracted with
(1H, eﬁ"?w aéét%i f%g’thg ’orgJarﬁg I;Oyg}zwas r\}va?kzegl %v?llm brineﬁaﬁd%dr?e Buer '-24
magnesium sulfate, Evapaoyati f the solvent gave 158 mg (50%) of th _
(2H’d§éire% Eonrlélplgu%%%lé a%pagy%%og\iv }(}IK[ 649] 8%3)#'1%3\4;24(%'\/'&28, g 0 -

SO:d6 32-1.41 (14, @), 1.53-1.63 (1H, m),  1.75-1.8 , m),

-3 B b R 2 7 1 B, S22 0.1 ) 2162 84 (30 m)

.3.01-3.08 gf ).3.47 (1H. td, J = 12.2, 4.3 Hz), 3.62 (1H, dd, J = 12.2,
FAB g“.“f B, 3 (éﬁfs“a)), 7.20-7.25 (1H, m), 7.34-7.38 (2H, m), 7.46-7.47

“06364H, m). 15 [0650]

<Compound of Example 48>

Colorless powder

'H NMR (400 MHz, CDCls) & 1.80-1.88 (4H, m), 2.71 (3H, s), 3.05-3.13
(l1H, m), 3.28-3.42 (3H, m), 3.86 (3H, s), 3.91 (3H, s), 4.36-4.44
(lH, m), 6.95 (2H, dd, g = 7.3, 1.8 Hz), 7.15-7.20 (1H, m), 7.34
(14, t, J =8.0 Hz), 7.56 (1H, 4, J =7.9 Hz), 7.64 (1H, s), 7.87
(2, dd, J = 6.7, 1.8 Hz)

FAB' (m/z): 466 (M+H) .

[0633]

<Compound of Example 49>

Yellow powder

'H NMR (400 MHz, CDCls) & 1.78-1.97 (4H, m), 2.74 (3H, s), 3.34 (2H,
d, J = 3.6 Hz), 3.38-3.45 (1H, m), 3.91 (3H, s), 4.43-4.46 (1lH,
m), 6.35 (1H, 4, J=7.9 Hz), 7.17 (1H, dd, J =8.5, 1.8 Hz), 7.34
(lH, t, J =8.0 Hz), 7.56 (1H, d, J =7.9 Hz), 7.63-7.67 (1H, m),
7.69 (2H, 4, J = 8.6 Hz), 8.04 (2H, d, J = 8.0 Hz).

FAB' (m/z): 504 (M+H)

[0634]
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Step 59b) Methyl
3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethylamino]pip
eridin-1-yl]benzoate [0651] 20 [Chemical formula 148] Me CI g N-,:::~
COOMe [0652] Acetic acid (0.0251 mL, 0.438 mmol) and sodium 193
triacetoxyborohydride (97.7 mg, 0.438 mmol) were added to methyl

3-(3-amingpiperidin-1- yI)benzoate (79.0 mg, 0.337 mmol) and
<com§?ﬂ%’1l@r8p ERYIRASmathylthiazole-5-carboaldehyde (80.1 mg, 0.337

vell mmol?i)ln tetrahydrofuran (5 mL) . The reaction mixture was 5 stirred at
© oo emSerature for 16 hours. Subsequently, asaturated aqueous

1 YL BIERrOngte solution wias added 1o make the mixtute basic. The

ure’ was themn ex hyI a etate a e extr act WAS was

(1H, WI'[ brlye foII X\? l?ydra/mg %ejrrﬂa ne%ury sglfa}}tg Qlee oratéorb(if
¢a del'c

’ the éolvent Pu tioh of the 107 resdiltihg reS| ué by sili oflumn

tography. (Chromatorex DM2035 (F yI Si emica
2 )hzlxagne);l ethyl a étatée 5145 #1 Zogl) g;save 94?{;19?(39%/(55?“ %9 e

- 8-%Dé 5 B 1L ab (1), L5075 (rm), 1 854 60 (A L £ 7 -
o0 LRp2OLH ({38 B 2 275 10,9, 1~ 116 78H0), 285286 ...

(1H, m).

FAB' (m/z): 472 (M+H) .

[0635]

<Compound of Example 51>

Colorless powder

'H NMR (400 MHz, CDCls) & 1.74-1.96 (4H, m), 3.05 (1H, t, J = 8.5
Hz), 3.32-3.38 (3H, m), 3.91 (3H, s), 4.41-4.46 (1H, m), 6.75 (1H,
d, J=28.0Hz), 7.15 (1H, dd, J=7.9, 1.8 Hz), 7.28-7.34 (2H, m),
7.41 (1H, 4, J =1.8 Hz), 7.55 (1H, d, J= 7.4 Hz), 7.60-7.63 (1H,
m), 7.66 (1H, d, J = 8.6 Hz).

FAB' (m/z): 407 (M+H) .

[0636]

<Compound of Example 52>

Colorless powder

'H NMR (400 MHz, CDCls) & 1.75-1.95 (4H, m), 3.06-3.16 (1H, m),
3.24-3.28 (1H, m), 3.31-3.44 (2H, m), 3.90 (3H, s), 4.38-4.46 (1H,

m), 6.46 (1H, d, J=8.6Hz), 6.96 (2H, dd, J=6.7, 2.4 Hz), 6.98-7.09
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Hz), 3.60-3.64 (1H, m), 3.90 (3H, s), 4.01 (1H, d, J = 14.7 Hz), 4.04 (1H,

d, J =14.7 Hz), 7.11 (1H, dd, J = 8.6, 1.8 Hz),7.30 (1H, 20 t, J = 7.9 Hz),

7.38 (2H, d, J =8.6 Hz), 7.50 (1H, td, J = 7.9, 1.2 Hz), 7.60-7.61 (1H, m),

7.83 (2H, d, J = 8.6 Hz). FAB (m/z): 456 (M+H) [0654] <Example 60>

194 Methyl 2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-ylJmethylamino]pip

A eridin-1-yl ber%zoaé:a %0655] 5 Ste %)%a) Methyl B 1

(4H, 508 randinbpiperidin-1 M befizoaté - (06561 fehemical forfauta 149y HzneN (1

COQMe [0657] 10 Using methyl B
dr Jo73%tet- 6€oxy§ar%%ﬁ?/|a§1}%ngﬁﬁperf&%n-1-7y1]%%n£c2>51te (386'Mmg, 07362 -

~mmol) , the sa rocedure was followed as in Step 59a of Example 59

FAB {6“65\23'9%%3 31%%%) of the desired compound as a brown oil. 1H NMR
00 MHz, DMSO0-d6) 5 1.22-1.32 (1H, m), 1.52-1.62 (1H, m), 15
772-1.79 (1H, m), 1.85-1.91 (1H, m), 2.56 (1H, dd, J =11.0, 9.1 Hz),

2.69 (1H,1d, ) =116, Hz), 2.96-3.02 (1H, m), 3.07 (1H, td, J=11.6,
<Compouiy ,%‘tlz?Ji{ﬁT,pdloe, J%éfl.o, 3.7 Hz), 3.82 (3H, s), 7.01 (1H, td, J = 7.3,

Hz), 7.09 ger, d,J=7.9Hz), 7.45

Colo% ess/'powd

[O63i

'H NMR (400 MHz, CDCls) & 1.78-1.98 (4H, m), 3.08-3.17 (1H, m),
3.23-3.43 (3H, m), 3.90 (3H, s), 4.44-4.50 (1H, m), 6.57 (1H, d,
J=8.0Hz), 7.17-7.21 (1H, m), 7.33 (1H, t, J = 8.6 Hz), 7.43 (2H,
dd, J = 6.7, 1.8 Hz), 7.50-7.65 (3H, m), 7.61 (2H, dd, J = 8.6,
1.8 Hz), 7.63-7.66 (1H, m), 7.83 (2H, d, J = 8.4 Hz).

FAB' (m/z): 449 (M+H) .

[0638]

<Compound of Example 54>

Pale yellow powder

'H NMR (400 MHz, CDCls) & 1.52-1.60 (1H, m), 1.64-1.69 (1H, m),
1.93-2.03 (1H, m), 2.09-2.13 (1H, m), 2.57 (3H, s), 2.85-2.91 (1H,
m), 2.93-2.97 (1H, m), 3.08-3.15 (1H, m), 3.19-3.22 (1H, m), 3.94
(34, s), 4.23-4.29 (1H, m), 6.37 (1H, d, J= 15.3 Hz), 7.09 (1H,
t, J=7.3 Hz), 7.13 (1H, d, J = 8.6 Hz), 7.41 (2H, d, J = 8.6 Hz),

7.47 (1H, td, J 7.3, 1.2 Hz), 7.70 (1H, 4, J=6.7 Hz), 7.77 (1H,

dd, J = 7.3, 1.2 Hz), 7.79 (1H, d, J = 15.3 Hz), 7.86 (2H, d, J
= 8.6 Hz).

FAB' (m/z): 496 (M+H) .

[0639]
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(1H,td, J =7.3, 1.8 Hz), 7.58 (1H, dd, J = 7.9, 1.8 Hz). 20 [0658] Step
60b) Methyl
2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethylamino]pip
eridin-1-yllbenzoate 195 [0659] [Chemical formula 150] N Me CI\ N~ S
N COOMe [0660] 5 Using methyl 2-(3-aminopiperidin-1-yl)benzoate (45.8
0.195 mm the same procedure was followed as in Step 59b of
<Comﬁ95ﬁ1%leo%9Eféaé7§é[§25z5mg (25%) of the desired compound as a
ba1 )Sl%r@ss 0|I ??]61] 10 'H NMR (400 MHz, CDC13) 5 1.42-1.50 (1H, m),
are 76 BH" 1.82-1.92 (1H, m), 2.40 (3H, s), 2.71-2.78 (1H, m),

) AU Sy 568 Gh b %19 4 7073 ), 00 (ko0 912212
on 25 A s B 4 o N §A2‘1“§"B§6 +H>?35d“

3H,<§3(?m£’|.%§l>.41 (1H, m), 6.00 (1H, d, J = 7.9 Hz), 6.12 (1H,
d, J = 15.3 Hz), 7.17 (1H, dd, J = 7.9, 1.8 Hz), 7.33 (1H, t, J
=7.9Hz), 7.41 (2H, d, J=8.6Hz), 7.55 (1H, d, J=7.3 Hz), 7.62-7.63
(14, m), 7.80 (1, 4, J = 15.3 Hz), 7.85 (2H, d, J = 8.6 Hz).
FAB' (m/z): 496 (M+H) .

[0640]

<Compound of Example 56>

Colorless oil

'H NMR (400 MHz, CDCls) & 1.42-1.52 (1H, m), 1.53-1.57 (1H, m),
1.73-1.84 (1H, m), 1.96-2.00 (1H, m), 2.43 (3H, s), 2.62 (2H, t,
J = 7.3 Hz), 2.79 (1H, td, J =11.6, 2.4 Hz), 2.85-2.89 (1H, m),
3.03-3.06 (1H, m), 3.09-3.12 (1H, m), 3.15-3.23 (2H, m), 3.85 (3H,
s), 4.10-4.15 (1H, m), 7.03-7.08 (2H, m), 7.35 (2H, d, J =8.6 Hz),
7.42 (1H, td, g =7.3, 1.2 Hz), 7.48 (1H, d, J= 6.7 Hz), 7.74 (1H,
dd, g =7.9, 1.8 Hz), 7.77 (2H, d, J = 8.6 Hz).

FAB' (m/z): 498 (M+H) .

[0641]

<Compound of Example 57>

Colorless powder

'H NMR (400 MHz, CDCls) & 1.62-1.72 (4H, m), 2.41 (3H, s), 2.46-2.55
(2H, m), 2.98-3.04 (1, m), 3.07 (1H, dd, J=11.6, 5.5Hz), 3.13-3.17
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Methyl 20 2-[3-[ (4'-chlorobiphenyl-4-yl)carbonylaminomethyl]piperidin-1-
yl] benzoate [0663] Step 61a)
2-[3-(Hydroxymethyl)piperidin-1-yllbenzaldehyde 196 [0664] [Chemical
formula 151] HON CHO [0665] 5 2-Fluorobenzaldehyde (3.26 mL, 30.0
mmol), potassium carbonate (5.64 g, 40.0 mmol) and
tetrabutyéammon:?m lodide (73 , 2,00 mmol) wera added to

I

9 m
(2H, 3liperiayimethariol (2730 §) 20:0'maly fin N NedimetRyforiranide (3o« >~ 81
mL) ._The_reaction mixtur s stirred at 130C for 8 hours. Sybsgquently,
(1H, V\?{:;tefjvv_as7 agdléa )a’ndl%(t‘rl#ﬁmvrx tre ({g’wgs_eiztrgéc‘teé With & I%C%t‘latﬁ'éhge (1H,
xtract was washed with brine, followed rying qver magnesium
m) gutnga%te (gnﬁd e\clgp;afio% 'o%)tﬁé)éol\l%é\rgts PE% ita |dn%f fhem fegsu t%ﬂq re73'|3u7e (18,
by silica gel column chromatography (hexane : ethyl acetate = 5:1 -> 1:1)
brs) ga\?é 2236%&(36{5/;’) 0 tﬁe%é?ir%&%émpound as a yellow oil. 15 [0666] 1H
+ NMR, (400 MH C13)51.17-1.27 (1H, m) , 1.42 (1H, brs) , 1.74-1.90
EAB %%,Z?n) %%Qé%%g()IH,m),2.72(1H,dd,J=11.6,9.8Hz),
[0643 4-2.90 (1H, m), 3.19-3.24 (1H, m), 3.36-3.40 (1H, m), 3.56-3.67 (2H,
m), 7.09 (1H,t, J = 7.3 Hz), 7.12 (1H, d, J = 8.6 Hz), 7.48-7.53 (1H, 20
7.898(;H, dd, J=7.3, 1.8 Hz), 10.29 (1H, s)

<Exaﬁ11e

Methyl

2—=[3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]Jacetylamino]p

iperidin-1-yllbenzoate

[0643]

[Chemical formula 146]

Ch‘<::>F~6§1[/\m/N\[::T
0] CO_Me
N Me 2

[0644]

Inanargonatmosphere, tri(dibenzylideneacetone)dipalladium
(4.85 mg, 0.00530 mmol), 1,1’'-bis(diphenylphosphino)ferrocene
(9.09 mg, 0.0159 mmol) and cesium carbonate (48.2 mg, 0.148 mmol)
were added to a toluene solution (1 mL) containing
N- (piperidin-3-yl)—-2-[2-(4-chlorophenyl)—-4-methylthiazol-5-y1]
acetamide (37.2 mg, 0.106 mmol) and methyl 2-iodobenzoate (27.8
mg, 0.106 mmol). This reaction mixture was stirred at 100°C for
8 hours. Subsequently, the mixture was allowed to cool and was
filtered through Celite. The filtrate was purified by silica gel
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[0667] Step 61b) Methyl 2-[3-(hydroxymethyl)piperidin-1-yl]benzoate
[0668] 197 [Chemical formula 152] ™, QI' N HO COOMe [0669]
2-[3-(Hydroxymethyl)piperidin-1-yllbenzaldehyde (1.56 g, 5 7.11 mmol)
was reacted as in Step 5d of Example 5 to obtain 1.29 g (73%) of the
desired compound as a pale yellow oil. 1H NMR (400 MHz, CDC13) 5
1.31-1.40 (1H, m), 1.66-1.80 (2H, m), 1.86-2.01 (2H, m), 2.27 %lH brs),

coLuBIBEITYTHT P 116, 1 3H! 2.84-200°(BY S, .05-3°10 (TH, my) -© 9ive

3.26 (1H, dd, J = 11.6, 3.7 10 Hz), 3.64-3.73 (2H, m), 3.90 (3H, s), 6,99
2301y, t§%2)7.6]f1. ?—Iz%,ef.bé‘? HEG™S 2578 1Y), ‘?.460(3?%%,535: %é, 1.8
O64E:]Z)’ 7.71 (1H,dd, J=7.3, 1.8 Hz). [0670] Step 61c) 15
[ -[[1-[2-(Methoxycarbonyl)phenyl]piperidin-3-ylimethyl]phthali mide

g w8 (4 dGhemical formula 153, .0,GOQOMe 2019672 © , 5 4.y, 1.60-1.65

(1H, m), 1.91 (1H, gqt, J = 13.5, 4.3 Hz), 2.02-2.05 (1H, m), 2.47
(3H, s), 2.84 (1H, td, J= 11.6, 3.1 Hz), 2.90 (1H, dd, J = 11.6,
2.4 Hz), 3.09-3.16 (2H, m), 3.79 (2H, s), 3.85 (3H, s), 4.13-4.18
(14, m), 7.05 (1H, td, J = 7.3, 1.2 Hz), 7.09 (1H, dd, J = 7.3,
1.2 Hz), 7.37 (2H, d, J = 8.6 Hz), 7.44 (1H, td, J = 7.3, 1.8 Hz),
7.74 (1H, brs), 7.77 (1H, dd, J = 7.9, 1.8 Hz), 7.81 (2H, d, J =
8.6 Hz) .

FAB' (m/z): 484 (M+H) .

[0646]

<Example 59>

Methyl

3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]lmethylamino]pip

eridin-1l-yl]benzoate

[0647]
Step 59a) Methyl 3-(3-aminopiperidin-1-yl)benzoate
[0648]

[Chemical formula 147]

HzNUr C ~COOMe

Trifluoroacetic acid (2 mL) was added to methyl
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Triphenylphosphine (1.68 g, 6.20 mmol) and phthalimide (799 198 mg,
5.43 mmol) were added to methyl
2-[3-(hydroxymethyl)piperidin-1-yllbenzoate (1.29 g, 5.17 mmol) in
tetrahydrofuran (10 mL) . The reaction mixture was stirred at room
temperature for 10 min and a 40% diethyl 5 azodicarboxylate/toluene
5 3§o|ution (3.52mL, 7.76 mmog[) was added. Tge mixture was then stirred5alt
3 Fo T TemPBIatiETor 8 HOUTS " SUBSEGRSHy Water was 388&¢ ahd the °* ™I
mixture was extracted with ethylacetate. The extract was washed with
1 355002 RbllaMed by HHiRG 6 A Hagres U sulfate S &apordigh 6riHee 2
. _solvent. Purification 10 of the resulting, residue by silica gel column .
stiryg g at om % at %}8112]:20:1%£b§1?.?§8\1}g g5 %h@é}%)xture

chromatdgraphy (hexarve }J]:e?hyloé:cét
ces I epIES sopond. s 2ogl slowl LT LAHUR (00 ..
vos SR R TP S LR B B
rien S HASUR R SIS0 2 O O e e
ors oo LA I LI S SN 15
mg (%%%) of the desired compound as a pale yellow oil.

[0649]

'H NMR (400 MHz, DMSO-dg¢) & 1.32-1.41 (1H, m), 1.53-1.63 (1H, m),
1.75-1.83 (1H, m), 1.86-1.92 (1H, m), 2.73 (1H, dd, J =12.2, 9.1
Hz), 2.78-2.84 (1H, m), 3.01-3.08 (1H, m), 3.47 (1H, td, J=12.2,
4.3 Hz), 3.62 (l1H, dd, J =12.2, 3.1 Hz), 3.84 (3H, s), 7.20-7.25
(1H, m), 7.34-7.38 (2H, m), 7.46-7.47 (1H, m).

[0650]

Step 59b) Methyl
3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]lmethylamino]pip
eridin-1l-yl]benzoate

[0651]

[Chemical formula 148]

Me
C"@ZLHGQCOOMe

[0652]

Acetic acid (0.0251 mL, 0.438 mmol) and sodium
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HzNN COZMe [0676] N-[[1-[2-(Methoxycarbonyl)phenyl]
piperidin-3-yllmethyl]ph thalimide (495 mg, 1.31 mmol) was dissolved in
methanol (10 mL). 5 To this solution, hydrazine monohydrate (190 pL)
was added and the mixture wasrefluxedfor3hours. Subsequently, the
reaction mixture was diluted with water and extracted with ethyl acetate.
The oﬁg}anlc Ia er was washed with brine and dried over anhydrous

tr iagg&lﬁ &511%&& EVapGration of the sotvent gaVe 253 Mgl (7896) 5ithe® methyl
deswed caom 10 as oran e oil. [ 1IH N 0 MH
cﬁﬁfﬁ%%f% %dig ey D STRARREE B B P o ML) gnd
Z), 2. 2.66-2.7 H, d,
S TR ) 1&1%%-‘/8%%%#&50&@% 1m0 and ate,

8 Hz 7.3, 1.8 Hz) , 7.69 (1H

0. 33]7 mHlO%7F qérll%ﬁz])‘ [?)%?gf %V\%ﬂl'_fl%yl 2355 [e Ctl%)Il mixturé was
stlr&)%dg probighenyLyicatbon !grgg% methylloiperidin-1. MLBenzogte ot eq

aqueous sodium bicarbonate solution was added to make the mixture
basic. The mixture was then extracted with ethyl acetate and the
extract was washed with brine, followed by drying over magnesium
sulfate and evaporation of the solvent. Purification of the
resulting residue by silica gel column chromatography (Chromatorex
NH-DM2035 (Fuji Sylysia Chemical Co., Ltd.) hexane : ethyl acetate
=5:1->2:1) gave 59.4mg (39%) of the desired compound as a colorless
oil.

[0653]

'H NMR (400 MHz, CDCls) & 1.37-1.46 (1H, m), 1.65-1.75 (1H, m),
1.82-1.90 (1H, m), 1.94-2.01 (1H, m), 2.43 (3H, s), 2.79 (1H, dd,
J=11.6, 7.9 Hz), 2.86-2.96 (2H, m), 3.43 (1H, td, J =12.2, 4.3
Hz), 3.60-3.64 (1H, m), 3.90 (3H, s), 4.01 (1H, d, J = 14.7 Hz),
4.04 (1, d, J=14.7 Hz), 7.11 (1H, dd, J=8.6, 1.8 Hz),7.30 (1H,
t, J=7.9 Hz), 7.38 (2H, 4, J = 8.6 Hz), 7.50 (1H, td, J = 17.9,
1.2 Hz), 7.60-7.61 (l1H, m), 7.83 (2H, d, J = 8.6 Hz).

FAB" (m/z): 456 (M+H).

[0654]

<Example 60>
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CI ~ [0680] Methyl 2-[3-(aminomethyl)piperidin-1-yllbenzoate (78.2 mg,
0.315 mmol) was dissolved in N,N-dimethylformamide (3 mL) and the 5
solution was chilled to OC. While this solution was stirred,
4'-chlorobiphenyl-4-carboxylic acid (81.1 mg, 0.349 mmol),
1-hydroxybenzotriazole monohydrate (54.1 mg, 0.353 mmol),
N-methylmorpholine (90 pL, 0.819 mmol) and
M}@-dimethylaminopropyl)-l-ethylcarbodiimide hydrochloride 10 (64.6 mg,

a Zn_' \Yere added ?gghe mnﬁtutas stirred | 0 mgl. Igrenino] pip

N A = a s .
U Cl Vi Ci WAW, D aAto O iy .

. Subjtieq rglg/ the mixture was extracted with ethyl acetate and the
eridin—-1~- nzoate . . - .
—ergamtlﬂ:yeﬁwas—washed sequentially with 5% aqueous citric acid, a
[065§?£urated aqueous sodium bicarbonate solution, water 15 andbrine. The

shed product was dried over anhydroussodiumsulfate and the solvent

was concentrated, Purjfication of the resulting re i%loje by silica gel
SteD G B SabELoGably THeIE o Achiate) & 215) 4506 T11 mg
[065g6%) of the desired compound as a colorless powder. 20 [0681] 1H
MR (400 MHz, CDC13) 5 1.34-1.45 (1H, m), 1.67-1.90 (3H, m),

2.08-2.23 (1H, m), 2.75,(1H, t, J = 8.6 Hz), 2.86 (1H, t, J = 10.4 201 Hz),

h m

e e??fz%.zgo(]iﬂu m%, é.‘lz%](lH, d, J = 10.4 Hz), 3.48-3.60 (2H, m), 3.84 (3H,
s), 6.66-6.80 (1H, m), 7.01 (1H, t, J = 7.9 Hz), 7.10 (1H, d, J = 7.9 Hz),
7.38-7.45 @H)m), 7.53 (2H, d, J = 8.6 Hz), 7.60 (2H, d, J = 8.6 Hz), 7.71

Hznw Hz), 7.88 (2H, d,
COOMe

[0657]

Using methyl
2-[3-(tert-butoxycarbonylamino)piperidin-1-yl]lbenzoate (246 mg,
0.736mmol), the same procedure was followed as in Step 59a of Example
59 to give 91.6 mg (53%) of the desired compound as a brown oil.
'H NMR (400 MHz, DMSO-dg) & 1.22-1.32 (1H, m), 1.52-1.62 (1H, m),
1.72-1.79 (1H, m), 1.85-1.91 (1H, m), 2.56 (1H, dd, J = 11.0, 9.1
Hz), 2.69 (1H, td, J=11.6, 2.4 Hz), 2.96-3.02 (1H, m), 3.07 (1H,
td, J =11.6, 4.3 Hz), 3.21 (l1H, dd, J =11.0, 3.7 Hz), 3.82 (3H,
s), 7.01 (14, td, J=7.3, 1.2 Hz), 7.09 (1H, d, J = 7.9 Hz), 7.45
(14, td, 0 = 7.3, 1.8 Hz), 7.58 (1H, dd, J = 7.9, 1.8 Hz).
[0658]

Step 60b) Methyl
2=[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]lmethylamino]pip
eridin-1-yl]benzoate
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5J=8.6 Hz). FAB'(m/z): 463 (M+H) [0682] <Example 62> Methyl 10
3-[3-[ (4'-chlorobiphenyl-4-yl)carbonylaminomethyl]piperidin-1- yl]
benzoate [0683] Step 62a) Methyl
3-[3-(hydroxymethyl)piperidin-1-yllbenzoate [0684] 15 [Chemical formula
156] HO "ON 0 COOMe [0685] Copper(Il)acetate (5.85g, 30.6mmol)
[065§?dtriethylamine (4.28 mL, 30.6 mmol) were added to 20
-(tert-butyldimethylsilyloxymethyl)piperidine (3.50 g, 15.3 mmol) and
3-(methoxycar onyig nylboric acid (5.51 g, 30.6 mmol) in
[Cherc‘}ilcﬁf‘olrortr)]% mélr?tea(l ggriL) . The reaction mixture was stirred at room
temperature for 48 hours. Subsequently, ethyl acetate and a 202
saturate 8us sodium brsqrbonate solution were added and the
' o-fas\|stirr€H for 30 #nd was filtered through Celite. The
ic la§er was cylledied ayid washed with brine. The washed product
was then dried ove nesCOOMefate and the solvent was 5 evaporated.
Purification of the resulting residue by silica gel column chromatography
g{p]exane : ethyl acetate = 50:1 -> 10:1) gave 4.81 g of a pale yellow oil.
is oil product (4.81 g) was dissolved

Cl

[066
Using methyl 2-(3-aminopiperidin-1-yl)benzoate (45.8 mg,

0.195mmol), the same procedure was followed as in Step 59b of Example

59 to give 22.2 mg (25%) of the desired compound as a colorless

oil.

[0661]

'H NMR (400 MHz, CDCls) & 1.42-1.50 (1H, m), 1.56-1.76 (2H, m),

1.82-1.92 (1H, m), 2.40 (3H, s), 2.71-2.78 (1H, m), 2.82-2.88 (1H,

m), 2.91-2.99 (1H, m), 3.06-3.11 (1H, m), 3.30-3.34 (1H, m), 3.86

(3, s), 3.98 (2H, brs), 6.99 (1H, t, J = 7.3 Hz), 7.04 (1lH, d,

J=8.6 Hz), 7.37 (2, d, J =8.6 Hz), 7.40-7.42 (1H, m), 7.71 (1H,

dd, J = 7.3, 1.2 Hz), 7.82 (2H, d, J = 8.6 Hz).

FAB' (m/z): 456 (M+H) .

[0662]

<Example 61>

Methyl

2=[3-[ (4" -chlorobiphenyl-4-yl)carbonylaminomethyl]piperidin—-1-

yllbenzoate

[0663]
Step 6la) 2-[3-(Hydroxymethyl)piperidin-1l-yl]benzaldehyde
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in a 1:1:1 mixture of acetic acid, tetrahydrofuran and water (50 mL) and
the solution was stirred for 6 hours while refluxed. The 10 mixture was
then allowed to cool and the solvent was evaporated. Water was added
to the residue and the mixture was extracted with ethylacetate. The
extract was washed with brine, followed by drying over magnesium
[066sulfate and evaporation of the solvent. Purification of the resulting residue
6)]/ silica gel column chromatography (hexane : 15 ethyl acetate = 10:1 ->

1:1) gave 1.33 g (40%) of the desired compound as a colorless oil. [0686]
mheﬂ?ﬁ%ﬁé%ﬁ“&ﬁz?é 13) 5 1.16-1.25 (1H, m) , 1.47 (1H, brs) ,

1.66-1.76 (1H, m), 1.80-1.86 (2H, m), 1.88-1.98 (1H, m), 2.62 (1H, dd, J =

20 11.6, 10, ,2.80 (1H, td, J = 11.6, 2.4 Hz), 3.57-3.67 (3H, m),
), 3.90 (3H, s), 7.14 (1H, dd, J = 7.9, 2.4 Hz), 7.30 (1H, t,

-3
Héf%@ 748 (1H, d, J = 7.3 Hz), 7.61-7.62 (1H, m). [0687] 203 Step
62b) 1-[3% hoxycarbonyl)phenyl]piperidin-3-yljmethyl]phthali mide
[0688] 5 [Chemical formula 157] O N COOMe O [0689]
[0665]

2-Fluorobenzaldehyde (3.26 mL, 30.0 mmol), potassium
carbonate (5.64 g, 40.0 mmol) and tetrabutylammonium iodide (739
mg, 2.00 mmol) were added to 3-piperidylmethanol (2.30 g, 20.0 mmol)
in N,N-dimethylformamide (20 mL) . The reactionmixture was stirred
at 130°C for 8 hours. Subsequently, water was added and the mixture
was extractedwithethyl acetate. Theextract waswashedwithbrine,
followed by drying over magnesium sulfate and evaporation of the
solvent. Purificationof the resultingresidueby silicagel column
chromatography (hexane : ethyl acetate = 5:1 -> 1:1) gave 1.56 g
(36%) of the desired compound as a yellow oil.
[0666]
'H NMR (400 MHz, CDCl3) 81.17-1.27 (1H, m), 1.42 (1H, brs), 1.74-1.90
(3H, m), 1.99-2.09 (1, m), 2.72 (1H, dd, J=11.6, 9.8 Hz), 2.84-2.90
(l1H, m), 3.19-3.24 (1H, m), 3.36-3.40 (1H, m), 3.56-3.67 (2H, m),
7.09 (1, t, J=7.3 Hz), 7.12 (1H, d, J = 8.6 Hz), 7.48-7.53 (1lH,
m), 7.80 (1H, dd, J = 7.3, 1.8 Hz), 10.29 (1H, s).
[0667]
Step 61b) Methyl 2-[3-(hydroxymethyl)piperidin-1-yl]lbenzoate
[0668]
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Using methyl 3-[3-(hydroxymethyl)piperidin-1-yl]benzoate (1.33 g, 5.33
mmol), the same procedure was followed as in Step 10 61c of Example
61 to give 1.91 g (95%) of the desired compound as a colorless powder.
[0690] 1H NMR (400 MHz, CDC13) 51.20-1.30 (1H, m) , 1.61-1.72 (1H,
m) 1.80-1.89 (2H, m), 2.16-2.27 (1H, m), 2.67 (1H, dd, J = 12.2,9.8 15
), 2.81 (1H, td, J = 11.6, 2.4 Hz), 3.51-3.58 (2H, m), 3.67 (1H, dd, J =
[Cheﬁ}&ia% FRLE71 {14 dd, J = 14.1, 7.3 Hz), 3.89 (3H. ), 7.09 (1H, dd, J
=79, 18Hz),7.29 (1H,t,J=8.6Hz),7.48 (1H,d,J=7.9Hz),
7.58-7.5 m), 7.72-7.74 (2H, m) , 7.86-7.88 (2H, m). 20 [0691] Step

[3-(aminomethyl)piperidin-1-yl]benzoate [0692] [Chemical
HOWB H2NQN CO2Me [0693] Using
N- rbonyl)phenyl]plperldln -3-yllmethyl]phthali 5 mide
(533 mg, 1.41 mmol) the same procedure was followed as in Step 61d of

O66§(1<ample 61 to give 237 mg (68%) of the desired compound as a
lorless oil. 1H NMR(400 MHz, CDC13) 51.05-1.17 (1H, m), 1.63-1.93

E T%tciﬁ? (aH, dd ?][kp(]‘r) 2 104 268 %ﬁ%@%ﬁé”‘r’% .,

5 7.11 mmol) was reacted as in Step 5d of Example 5 to obtain 1.29
g (73%) of the desired compound as a pale yellow oil.
'H NMR (400 MHz, CDCls) & 1.31-1.40 (1H, m), 1.66-1.80 (2H, m),
1.86-2.01 (2H, m), 2.27 (1H, brs), 2.81 (1H, dd, J=11.6, 7.3 Hz),
2.84-2.90 (1H, m), 3.05-3.10 (1H, m), 3.26 (l1H, dd, J =11.6, 3.7
10 Hz), 3.64-3.73 (2H, m), 3.90 (3H, s), 6.99 (1H, td, J = 7.9, 1.2
Hz), 7.06 (1H, d, J = 7.9 Hz), 7.40 (1H, td, J=7.3, 1.8 Hz), 7.71
(14, dd, J = 7.3, 1.8 Hz).
[0670]
Step 61c)
15 N-[[1-[2-(Methoxycarbonyl)phenyl]piperidin-3-yl]lmethyl]phthali
mide
[0671]

[Chemical formula 153]

COOMe

ON/\O\I/@

20 [0672]

Triphenylphosphine (1.68 g, 6.20 mmol) and phthalimide (799
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J=11.6,1.8 Hz), 3.90 (3H, s), 7.14 (1H, dd, J =7.9, 1.8 Hz), 7.29 (1H,t, J
=7.9 Hz), 7.47 (1H, dd, J = 6.1, 1.8 Hz), 7.58-7.63 (1H, m). FAB'(m/z) :
249 (M+H) 15 [0694] Step 62d) Methyl 3-[3-[
(4'-chlorobiphenyl-4-yl)carbonylaminomethyl]piperidin-1- yl] benzoate
[0695] 20 [Chemical formula 159] 205 I' \N CO2Me CI [0696] Using

met | 3-[3-(aminometh I) eridin-1-yllbenzoate (76.2 mg, 0.307mmol)
gné %lp“ﬁ%ﬁ?l 45 %%g@‘ﬁc%%%l .2 5mg, 0.332 mmol) the

m rocedurew followed s in_Step 61e of Exampl ive 1
-3 ?g %@g/j)xéﬂﬁ% dést 3&%8mpo&rrl1d asyéEE 6[%Da?e 8 $8AGW p &Aég mmo 1)
. 400 Cl1l3)5 35 ( 1.66-1.78 (1H, m), 18219
ot MWZE i esg(Jirl_ﬁ| oL, L PR 10 s [ Sy red at

room 2HZ 3502HtrJ 1HZ)3 8é1 (jJ 2E|2 z), 3.65 (1H, d, J
FYH) S §(§ﬂ fo“% M.’ 7?‘&6(]’5 1 J=86 Hz) 7.30
azod&_? gjc?]xy ‘57 i%ﬁzé_ll-f%%]u§ %fn(g@ ;%]Tn '§]6= 04 gssé‘édded
The mlxt%?éﬁaas then stirred at room temperature for 8 hours.
Subsequently, water was added and the mixture was extracted with
ethyl acetate. Theextractwaswashedwithbrine, followedbydrying
overmagnesiumsulfate andevaporationof the solvent. Purification
of theresultingresiduebysilicagel column chromatography (hexane :
ethyl acetate=20:1->5:1) gave 1.85g (95%) of the desired compound
as a pale yellow oil.

[0673]

'H NMR (400 MHz, CDCls) & 1.14-1.24 (1H, m), 1.67-1.78 (1H, m),
1.80-1.88 (2H, m), 2.21-2.32 (1H, m), 2.59 (1H, dd, J =11.6, 9.8
Hz), 2.72 (1H, td, J=11.6, 2.4 Hz), 3.19-3.26 (2H, m), 3.58 (1lH,
dd, J =14.1, 7.9 Hz), 3.71 (1H, dd, J = 13.4, 6.7 Hz), 3.80 (3H,
s), 6.95 (1H, td, §d=7.3, 1.2 Hz), 7.01 (1H, d, J = 8.6 Hz), 7.37
(14, td, J=7.3, 1.8 Hz), 7.64 (1H, dd, J=7.3, 1.8 Hz), 7.69-7.74
(2H, m), 7.83-7.87 (2H, m).

[0674]

Step 61d) Methyl 2-[3-(aminomethyl)piperidin-1-yl]benzoate
[0675]

[Chemical formula 154]
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FAB'(m/z): 463 (M+H). [0697] <Examples 63 through 66> The
procedures were performed in the same manner as in Example 20 61 or
Example 62 to make compounds given in Table 7 below. [0698] 206
[Table 7] 4 OOMe Ar H 2 3 Binding position Ar of COOMe F Example 63
PosNon2 Example 64 Position 2 S F Example fi5 J1 Posfion3 O
Example 66 Positron 3 [0699] <Compound of Example 63> 5 Colorless
solid 1H N 00 MHz, CDC13) 5 1.30-1.45 (1H, m), 1.70-1.95 (3H, m),
2.05- 9@), 2.68-2.76 (1H, m), 2.80-2.88 (1H, m), 3.12-3.25 (2H,
H.Nn), 3380 56 (3H,m). 3.84 (3H, 5), 6.62 (1H, brs), 6.95 (2H,
CO_Me

[0676]

N-[[1-[2- (Methoxycarbonyl)phenyl]piperidin-3-yl]lmethyl]ph
thalimide (495 mg, 1.31 mmol) was dissolved in methanol (10 mL).
To this solution, hydrazine monohydrate (190 ulL) was added and the
mixturewas refluxed for 3hours. Subsequently, thereactionmixture
was dilutedwithwater andextractedwithethyl acetate. Theorganic
layer was washed with brine and dried over anhydrous sodium sulfate.
Evaporation of the solvent gave 253 mg (78%) of the desired compound
as an orange oil.

[0677]

'H NMR (400 MHz, CDCls) & 1.04-1.15 (1H, m), 1.66-1.90 (4H, m), 2.47
(14, dd, J = 11.6, 9.2 Hz), 2.65 (2H, d, J = 5.5 Hz), 2.66-2.75
(l1H, m), 3.24 (14, 4, J = 11.6 Hz), 3.37 (1H, dt, J = 11.6, 1.8
Hz), 3.89 (3H, s), 6.96 (l1H, td, J = 7.3, 1.8 Hz), 7.04 (lH, d,
J=7.3 Hz), 7.38 (14, td, J=7.3, 1.8 Hz), 7.69 (1H, dd, J = 7.3,
1.8 Hz).

[0678]

Step 6le) Methyl

2=[3-[ (4" -chlorobiphenyl-4-yl)carbonylaminomethyl]piperidin—-1-
yllbenzoate

[0679]

[Chemical formula 155]
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d, J =8.6 Hz), 6.97-7.12 (6H, m), 7.41 (1H, t, J = 7.3 Hz), 7.69 10 (1H, d,
J=7.3Hz), 7.78 (2H, d, J = 8.6 Hz). FAB (m/z): 463 (M+H) [0700]
<Compound of Example 64> Yellow amorphous 15 1H NMR (400 MHz,
CDC13)51.26-1.37 (1H, m), 1.74-1.94 (3H, m), 2.13-2.25 (1H, m), 2.67
(1H,t, J =8.6 Hz), 2.81 (1H, t, J =8.6 207 Hz), 3.18-3.25 (1H, m), 3.30
(1H, d, J = 10.4 Hz), 3.52 (2H, t, J = 6.8 Hz), 4.11 (3H, s), 6.97 (1H, t, J =
7.9 Hz), 7.06 (3, d, J= 8.6.40 (1H, td, J = 7.9, 1.2 Hz), 7.49 (1H,
td, J=7.9, 1.2]Hz), 7.55 (1H =7.9,1.2Hz), 7.67 (1H, brs), 7.73

7. N1.2FZ)N . 97(1H, d, J = 7.9 Hz), 8.04 (1H, d, J = 7.9

B (eA2): Ao ( [070@LMeompound of Example 65> 10
ss amorphous 1H NMR (400 MHz, CDC13) 5 1.26-1.30 (1H, m) ,

9.8 Hz), 2.84 (1H,t, J = 11.6 Hz), 3.64 (2H, t, J = 6.7 Hz), 3.54-3.67 (2H,

[068(@%,3.89(3&5),6.15-6.25(1H,m),6.98(2H,d,J=8.6Hz),
95-7.15 15 (5H, m), 7.29 (1H, t, J = 7.9 Hz), 7.49 (1H, d, J = 7.9 Hz),

780 (1155 7155 (2 ol 86 TR AR (1yR): #63 (M), 07021 (75 5 g,
0.315 mmol) was dissolved in N,N-dimethylformamide (3 mL) and the
solution was chilled to 0°C. While this solution was stirred,
4" —chlorobiphenyl-4-carboxylic acid (81.1 mg, 0.349 mmol),
l-hydroxybenzotriazole monohydrate (54.1 mg, 0.353 mmol),
N-methylmorpholine (90 pL, 0.819 mmol) and
3-(3-dimethylaminopropyl)-l-ethylcarbodiimide hydrochloride
(64.6 mg, 0.337 mmol) were added and the mixture was stirred for
20 min. The reaction mixture was then stirred at room temperature
for 12 hours. Subsequently, the mixture was extracted with ethyl
acetate and the organic layer was washed sequentially with 5% aqueous
citric acid, a saturated aqueous sodium bicarbonate solution, water
andbrine. Thewashedproductwasdriedover anhydroussodiumsulfate
and the solvent was concentrated. Purification of the resulting
residue by silica gel column chromatography (hexane : ethyl acetate
= 2:1) gave 111 mg (76%) of the desired compound as a colorless
powder.

[0681]
'H NMR (400 MHz, CDCls) & 1.34-1.45 (1H, m), 1.67-1.90 (3H, m),
2.08-2.23 (1H, m), 2.75 (1H, t, J =8.6 Hz), 2.86 (1H, t, J =10.4
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<Compound of Example 66> 20 Colorless amorphous 1H NMR (400

MHz, CDC13) 5 1.27-1.37 (1H, m), 1.67-1.78 (1H, m), 1.83-1.92 (1H, m),
1.93-2.00 (1H, m), 2.05-2.18 (1H, m), 2.69 (1H, t, J =11.0 Hz), 2.83 (1H,

t, J =11.0 Hz), 3.45-3.63 (2H, m), 3.59 (1H, d, J =12.2 Hz), 3.68 (1H, d,
J=12.2 Hz), 3.88 (3H, s), 7.13 208 (1H, d, J=6.1 Hz), 7.30 (1H, t, J =

7.3 Hz), 7.46-7.64 (5H, m) 7.99§1H, d,J =73 tz),8.08 (1H,d, ] =73 on,

120 () TERE ) H1O (AH 1330518 <Etinie G0 At

SPEALENE T ALt oL R O o PR
(1, o s (05 26D oty A WSl G 2haa 2o o -6 B2
760 b T ot e Sapotid Lo Eaiorbed ol ¥ 2w, d,
J = 8.6 Hz).

FAB" (m/z): 463 (M+H).

[0682]

<Example 62>

Methyl

3-[3-[ (4" -chlorobiphenyl-4-yl)carbonylaminomethyl]piperidin—-1-

yllbenzoate

[0683]
Step 62a) Methyl 3-[3-(hydroxymethyl)piperidin-1-yl]lbenzoate
[0684]

[Chemical formula 156]

Ho/\Q\r C ~COOMe

[0685]

Copper (IT)acetate (5.85g, 30.6mmol) and triethylamine (4.28
mL, 30.6 mmol) were added to
3-(tert-butyldimethylsilyloxymethyl)piperidine (3.50 g, 15.3
mmol) and 3- (methoxycarbonyl)phenylboric acid (5.51 g, 30.6 mmol)
in dichloromethane (150 mL). The reaction mixture was stirred at
room temperature for 48 hours. Subsequently, ethyl acetate and a
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1H NMR(400 MHz, CDC13) 5 1.54-1.65 (1H, m), 1.67-1.87 (2H, m), 20
2.07-2.16 (1H, m), 2.73 (1H, td, J= 11.6, 3.1 Hz), 2.80-2.94 (2H, m), 3.25
(1H, d, J= 11.6 Hz), 3.52 (1H, d, J= 11.6 Hz), 3.84 (3H, s), 5.12 (2H, s),
6.98 (1H, t, J = 7.3 Hz), 7.04 (1H, d, J = 7.3 Hz), 7.29-7.42 (5H, m), 7.70
(1H, dd, J = 7.3, 1.8 Hz). 209 [0707] Step 67b)

1-6[2-(Methoxycarbonyl),phen Fni ecotic acid é0708r1| Chemical formula "
SatuighF ABRFEOIME S [0708] T2AME hoxgcarBonyifphigyt added and the

. benzylnipecot ate (1.649,4,64 mmol) was dissalyed in methanol (40 mL). .
e D Ao Sl Sh{Aen chId (TR0 My ahD CeLice.

the JhSygionexadienc (0.65 1p.mt- 6,98 mmol) wete added nan argon. .y
atmosphere and the mixture "was stirred at room temperature for 8 nours.

roagapseguently, the mixture was filtered and tQ%f?"’@é‘tae"%p%ategbl ent was
PO BarifiCation of the réSGlting Fésidue by sifica ger coturmn chiromatography

cvapjEiene ; elitl agetete = Bil» L3Loave 310 g, (4296) gfhe desired, .
compound as ayéal ow oil. fH Rr(edﬁé Hz, DMS dﬁ {.40-163

core e e S Do B O & T05 5 e oo
4. 81(§Ho’fs)a\ Z)‘g?e(ly%’llow 0il. This oil product (4.81 g) was dissolved
in a 1:1:1 mixture of acetic acid, tetrahydrofuran and water (50
mL) and the solution was stirred for 6 hours while refluxed. The
mixture was then allowed to cool and the solvent was evaporated.
Water was added to the residue and the mixture was extracted with
ethyl acetate. Theextract waswashedwithbrine, followedbydrying
overmagnesiumsulfate andevaporationof the solvent. Purification
of theresultingresiduebysilicagel columnchromatography (hexane :
ethyl acetate=10:1->1:1) gave 1.33 g (40%) of the desired compound
as a colorless oil.

[0686]

'H NMR (400 MHz, CDCl3) 81.16-1.25 (1H, m), 1.47 (1H, brs), 1.66-1.76
(14, m), 1.80-1.86 (2H, m), 1.88-1.98 (1H, m), 2.62 (1lH, dd, J =
11.6, 10.4 Hz), 2.80 (1H, td, J = 11.6, 2.4 Hz), 3.57-3.67 (3H,
m), 3.72-3.76 (l1H, m), 3.90 (3H, s), 7.14 (1H, dd, J = 7.9, 2.4
Hz), 7.30 (1H, t, J = 7.9 Hz), 7.48 (1H, d, J = 7.3 Hz), 7.61-7.62
(1H, m).

[0687]
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t,J=7.3 Hz), 7.10 (1H, d, J = 7.3 Hz), 7.43 (1H, td, J = 7.3, 20 1.8 Hz),
7.55 (1H, dd, J = 7.3, 1.8 Hz), 12.27 (1H, brs). [0710] 210 Step 67c)
Methyl 2-[3-[N-[(4'-chlorobiphenyl-4-yl)methyl]carbamoyl]piperidin-I-
yllbenzoate [0711] 5 [Chemical formula 162] O i H C02Me CI ~[0712]
Using 1-[2-(methoxycarbonyl)phenyl]nipecotic acid (77.5 mg, 0.294
mmol; and (4'-chlorobiphenyl-4-yl) methylamine hydrochloride 10 (72.2
StePy /284 mmol), the same procedure was followed as in Step 3a of

_ . Example 3 to give 114 m (87%t desired comp yn? as a colarless .
N UL TSR BB GE SEPRNIF, DG A e 18 5 1 57 PP R mprrenali
1.85-2.13 (2H, m) , 2.67 (1H, t, J = 11.6 Hz), 2.75-2.81 (1H, m), 3.08-3.20
®(2H, m), 3.36 15 (1H, d, J = 11.6 Hz), 3.74 (3H, s), 4.48 (1H, dd, J = 15.3,
(06520 H2). 456 (1H, dd, J = 15.3, 5.5 Hz), 7.05-7.15 (2H, m), 7.30-7.50 (9H,
, 7.79 (1H, dd, J = 7.9, 1.8 Hz), 8.71 (1H, brs). FAB'(m/z): 463 (M+H)

0713 <Examp > Methyl
[Che -][g-?lil-%Fcrwgr%bg%@ein-yl)methyl]carbamoyl]piperidin-l-

&ZUO\COOMe

@)

mid

[0689]

Using methyl 3-[3- (hydroxymethyl)piperidin-1-yl]lbenzoate
(1.33 g, 5.33 mmol), the same procedure was followed as in Step
6lc of Example 61 to give 1.91 g (95%) of the desired compound as
a colorless powder.
[0690]
'H NMR (400 MHz, CDCls) & 1.20-1.30 (1H, m), 1.61-1.72 (1H, m),
1.80-1.89 (2H, m), 2.16-2.27 (1H, m), 2.67 (1H, dd, J =12.2, 9.8
Hz), 2.81 (1H, td, J=11.6, 2.4 Hz), 3.51-3.58 (2H, m), 3.67 (1lH,
dd, J =14.1, 7.3 Hz), 3.71 (1H, dd, J = 14.1, 7.3 Hz), 3.89 (3H,
s), 7.09 (14, dd, J=7.9, 1.8 Hz), 7.29 (1H, t, J = 8.6 Hz), 7.48
(1H, d, J=7.9Hz), 7.58-7.59 (1H, m), 7.72-7.74 (2H, m), 7.86-7.88
(2H, m) .
[0691]
Step 62c) Methyl 3-[3-(aminomethyl)piperidin-1-yl]benzoate
[0692]

[Chemical formula 158]
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yllbenzoate 211 [0714] Step 68a) 1-[3-(Methoxycarbonyl)phenyllbenzyl
nipecotate [0715] [Chemical formula 163] ON '01, C02 Me OE: s [0716]
Using benzyl nipecotate (4.39 g, 20.0 mmol) and
3-methoxycarbonylphenylboric acid (7.20 g, 40.0 mmol), the same
procedure was followed as in Example 2 to give 2.34 g (33%) of the 10
desired compound as a colorless oil. 1H NMR (400 MHz, CDC13) 5

1.55-1.79 (2+n), 1.80-1.87 (1H, m), 2.00-2.10 (1H, m), 2.71-2.77 (1H,
m), 2.86-, m), 3.14 (1H, t, J = 11.0 Hz), 3.48-3.52 (1H, m), 3.74
szﬁg@:\d =12.3,Me2), 3.90 (3H, s), 5.16 (2H, s), 7.11 (1H, dd, J =
7.3, z), 15 7.26-7.37 (6H, m), 7.50 (1H, d, J = 7.3 Hz), 7.58-7.62 (1H,
m). [0717] Step 68b) 1-[3-(Methoxycarbonyl)phenyl]nipecotic acid [0718]
[069gﬁhemical formula 164] 0'al HO "N CO2Me 20 [0719]

Using
N-[[1-[3- (methoxycarbonyl)phenyl]piperidin-3-yl]lmethyl]phthali
mide (533 mg, 1.41 mmol), the same procedure was followed as in
Step 61d of Example 61 to give 237 mg (68%) of the desired compound
as a colorless oil.
'H NMR (400 MHz, CDCls) & 1.05-1.17 (1H, m), 1.63-1.93 (4H, m), 2.49
(14, dd, J = 12.2, 10.4 Hz), 2.68 (2H, d, J = 6.7 Hz), 2.75 (1lH,
td, J = 11.6, 3.1 Hz), 3.64 (1H, d, J = 12.2 Hz), 3.72 (1lH, dd,
J=11.6, 1.8 Hz), 3.90 (3H, s), 7.14 (1H, dd, J =7.9, 1.8 Hz),
7.29 (1, t, J=7.9 Hz), 7.47 (1, dd, J=6.1, 1.8 Hz), 7.58-7.63
(1H, m).
FAB' (m/z) : 249 (M+H).
[0694]
Step 62d) Methyl
3-[3-[ (4" —chlorobiphenyl-4-yl)carbonylaminomethyl]piperidin—-1-
yllbenzoate
[0695]

[Chemical formula 159]
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212 In an argon atmosphere, 10% palladium on activated carbon (234
mg) and ammonium formate (1.66 g, 26.4 mmol) were added to
1-[3-(methoxycarbonyl)phenyl]benzylnipecotate (2.34g, 6.60mmol) in
methanol (50 mL) . The reaction mixture was stirred at room 5
temperature for 4 hours. Subsequently, the mixture was filtered through
Celite and the filtrate was concentrated. 50 aqueous citric acid was added
to the residue gnd the mixtu extracted with ethyl acetate. The
fas then was m h brine and was dried over sodium
Hﬂ s d¥aporate@€eMPe 10 1.57 g (90%) of the
\ F as le reddish brown powder. [0720] 1H NMR (400
DMSO-d6) 5 1.54-1.62 (2H, m), 1.69-1.75 (1H, m), 1.86-1.96 (1H,
Cl"'m);2.51-2.60 (1H, m), 2.81-2.90 (1H, m), 3.01 (1H, dd, J = 12.2, 9.2 Hz),
3.47 (1H, d, J =11.7 Hz), 3.66 (1H, dd, 15 J =12.8, 3.7 Hz), 3.84 (3H, s)
[069é]21_7'25 (1H, m), 7.34-7.38 (2H, m), 7.45-7.47 (1H, m), 12.39 (1H, brs).
‘(m/z) : 263 (M+) [0721] Step 68c) Methyl 20
3-[ %N 4'-chl roJl%i enyl-4-ymeth I]i arlﬁ movl]piperidin-I- yllbenzoate
[0732 Jjn[ p? ¥ 3211%% i’lyl jﬁ)ﬁﬁé%%b%m% 1 ){/ltﬁebenzoate

me
hemical formula 1
(76.2mg, 0.307mmol) and 4’ —chlorobiphenyl-4-carboxylic acid (77.2

mg, 0.332 mmol), the same procedure was followed as in Step 6le
of Example 61 to give 117 mg (82%) of the desired compound as a
pale yellow powder.
'H NMR (400 MHz, CDCls) & 1.24-1.35 (1H, m), 1.66-1.78 (1H, m),
1.82-1.97 (2H, m), 2.00-2.13 (l1H, m), 2.69(1H, t, J = 12.2 Hz),
2.85 (1H, t, J =12.2 Hz), 3.50(2H, t, J = 6.1 Hz), 3.58 (1H, d,
J=12.2 Hz), 3.65 (1H, 4, J =12.2 Hz), 3.89 (3H, s), 6.25-6.40
(l1H, m), 7.12 (1H, d, J = 8.6 Hz), 7.30 (1H, t, J = 8.6 Hz),7.43
(2, 4, 0 = 8.6 Hz), 7.51 (1H, 4, J = 6.1 Hz), 7.54 (2H, d, J =
8.6 Hz), 7.61 (l1H, s), 7.63 (2H, d, J = 8.6 Hz), 7.86 (2H, d, J
= 8.6 Hz).
FAB' (m/z): 463 (M+H) .
[0697]
<Examples 63 through 66>

The procedures were performed in the same manner as in Example
61 or Example 62 to make compounds given in Table 7 below.

[0698]

206



10

15

H U [0723] Using 1-[3-(methoxycarbonyl)phenyl]nipecotic acid (108 mg,
0.410 mmol) and (4'-chlorobiphenyl-4-yl)methylamnine 5 hydrochloride
(95.0 mg, 0.374mmol), the same procedure was followed as in Step 3a of
Example 3 to give 120 mg (69%) of the desired compound as colorless
crystals. 1H NMR (400 MHz, CDC13) 5 1.68-1.78 (1H, m), 1.82-1.96 (3H,
2.59-2.65 (1H, m), 3.08-3.15 (1H, m), 3.26-3.35 (2H, m), 3.48 (1H,

m),
[Tablé dl! 3=12.2, 3.6 Hz), 3.89 (3H, s), 4.48-4.55 (2H, m), 6.73-6.81 (1H,

m), 7.12 (1H, dd, J = 7.9, 2.4 Hz), 7.30 (1H, t, J = 7.9 Hz), 7.34 (2H, d, J

= 7.9 Hg), 7.40 (2H, 81 8.6 H2), 7.47-7.54 (4H, m), 7.55 (1H,d, J=7.3

O (%@ 7)O068:(M+H) 15 [0724] <Example 69> Step

(tdrt-BltoKygarbamyl)-N-[2-(4-chlorophenyl)-4-methylthiazol- 5-yl]

piperidi &3 carboxamide 20 [0725] [Chemical formula 166] 214 CIN O O
= T =arm prophenyl) -4-methylthiazole (197

mg, 0.877mmol)atrdl-(tert-but @xyganbonyl)nipecotic acid (205mg, 0. 877

F
Example 63 \©\ ,Q/ Position 2
O
Example 64 [::::[fqg*“ RS
)
F o
Example 65 \©\ Position 3
8]
Example 66 @E; H— Feleis

[0699]

<Compound of Example 63>

Colorless solid

'H NMR (400 MHz, CDCl;) & 1.30-1.45 (1H, m), 1.70-1.95 (3H, m),

2.05

(2H,

d, J

(1H,

-2.19 (1H, m), 2.68-2.76 (1H, m), 2.80-2.88 (1H, m), 3.12-3.25

m), 3.38-3.56 (2H, m), 3.84 (3H, s), 6.62 (1H, brs), 6.95
= 8.6 Hz), 6.97-7.12 (6H, m), 7.41 (1H, t, J = 7.3 Hz),

d, §J=7.3 Hz), 7.78 (2H, d, J = 8.6 Hz).

FAR " (m/z): 463 (M+H).

[0700]

<Compound of Example 64>

Yellow amorphous

'H NMR (400 MHz, CDCls) & 1.26-1.37 (1H, m), 1.74-1.94 (3H, m),

2.13-2.25 (1, m), 2.67 (1H, t, J = 8.6 Hz), 2.81 (1H, t, J =
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5 mmol), the same procedure was followed as in Step 3a of Example 3 to
give 115 mg (30%) of the desired compound as a yellow powder. 1H
NMR (400 MHz, CDC13) 5 1.45 (9H, s), 1.53-1.61 (2H, m), 1.66-1.76
(1H, m), 1.84-1.92 (1H, m) , 2.21-2.33 (1H, m) , 2.50 (3H, s) , 2.66-2.71
(1H, m), 3.35-3.44 (1H, m), 3.45-3.55 (1H, m), 3.60-3.63 (1H, m), 10
3.83-3.97 (1H, m), 7.37 (2H d%d =8.6 Hz), 7.82 (2H, d, J = %3.6 3Hzg.2 (

, M)
H2) , EAB(in/2): 436 (NeHT 0727 Step Bop) 45 7 = 10-4 Hz), 28, t,
-[2-(4-ChlarophenyD-4-methylthiazol-5-yl]piperidine-3-carbox i
J = %clzéze%&aﬂ fér‘rr?tﬁ‘;a(l _SNMge'éuilB' INH J[0728] %O%ﬁihgamgg (1H, d,
-(tert-hutoxycarbonyl)-N-[2-(4-chlorgphenyl)-4-methylthiazal- 215 _
%-.gu&iﬁ ﬁdﬁmb@-c@%éxér%fdéj (Illé) 'r%g, a2 4Hr%1r}:fol)h],y'tfjl1é b Ba, 7 =129,

rocedur llowed as in_Step Ib o mpl ive 72.3 mg %)
@Tz(iﬁedéjégi%ggﬁé%?mpto%nd? as a@eglfovg p%v%@r.’lﬁ'hkﬂpg%i%ow?ﬁ @17/9’ (1H,
MSO-d6) 5 1,36-1.46 ( ) 6-1.66_(2H, .83-1.90, (1H,. M), B
dd, 5.4_0 %}%’s)iz.gg-{iég (-1}|:|9 fnn),(g—.kg4-§'.’74J(2T4,7rr%, g%ﬁ’(lé;%)cf‘, Jd‘g? 7"
2 g 3.217 Hz), 3.00 (1H, d, J = 11.0 Hz), 7.50 (2H, d, J = 8. 6 Hz) , 7.84 (2H, d,

' =8.6 Hz), 10.92 (1H, brs)

FAB  (m/z): 410 (M+H).

J

\S)

[0701]

<Compound of Example 65>

Colorless amorphous

'H NMR (400 MHz, CDCls) & 1.26-1.30 (1H, m), 1.65-1.78 (1H, m),

1.80-1.95 (2H, m), 2.00-2.10 (l1H, m), 2.67 (1H, t, J = 9.8 Hz),
2.84 (1H, t, J=11.6 Hz), 3.64 (2H, t, J=6.7 Hz), 3.54-3.67 (2H,
m), 3.89 (34, s), 6.15-6.25 (1H, m), 6.98 (2H, d, J=8.6Hz), 6.95-7.15
(5H, m), 7.29 (1H, t, J =7.9 Hz), 7.49 (1H, d, J = 7.9 Hz), 7.60
(1H, s), 7.75 (2H, d, J = 8.6 Hz).

FAB' (m/z): 463 (M+H).

[0702]

<Compound of Example 66>

Colorless amorphous

'H NMR (400 MHz, CDCls) & 1.27-1.37 (1H, m), 1.67-1.78 (1H, m),

1.83-1.92 (1H, m), 1.93-2.00 (1H, m), 2.05-2.18 (1H, m), 2.69 (1H,
t, J=11.0 Hz), 2.83 (1H, t, J=11.0 Hz), 3.45-3.63 (2H, m), 3.59

(1, 4, J =12.2 Hz), 3.68 (1H, 4, J =12.2 Hz), 3.88 (3H, s), 7.13
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[0729] Step 69c) Methyl 10
3-[3-[N-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbamoyl]pip
eridin-1-yl]benzoate [0730] [Chemical formula 168] N Me CI _ Sx JOB
HEN COOMe 15 Using
N-[2-(4-chlorophenyl)-4-methylthiazole-5-yl]piperidine-3-carbo xamide

1 (36.0 mg, .1107 mmol)7 and 3-methoxycarbonylphenylboric a id7 (38.5 még,
(1H, 051 4mmél) * thE same procéltire Wwasfollowed a5ih'ExXampie’ 433 ghvd'r ™) -

21.3 mg (42%) of the desired compound as a pale yellow 20 powder.

7 99[0117]3%] f& NMR ( 00 l\ﬁﬁi'cécrqg) gﬁl?so-(igf(zﬂ,ym\g, febn o1 (2H,

. m) 216-2.21 (1H, m), 2.23 (3H, s), 2.92-2.98 (2H, m), 3.15 (1H, dd, 216 J
FAB U 2?5,‘3%3@2)?1%%% (1H, td, J = 11.0, 3.7 Hz), 3.77-3.81 (1H, m), 3.93
[070% H, s), 7.33 (1H, dd, J = 7.9, 1.8 Hz), 7.37 (2H, d, J =8.6Hz), 7.44 (1H, t,

=7.9Hz), 7.73 (1H, d, J=7.3Hz), 7.79-7.80 (1H, m), 7.82 (2H,d,J=8.6

<ExaHz ,6106%4 (1H, brs). 5 FAB (m/z): 470 (M+H). [0732] <Example 70
ﬁlﬁough 5> The processes were performed as in Example 67, Example

Meth9% OF

2—=[3-[N-[ (4’ —chlorobiphenyl-4-yl)methyl]carbamoyl]piperidin—-1-

yllbenzoate

[0704]
Step 67a) Benzyl 1-[2-(methoxycarbonyl)phenyl]lnipecotate
[0705]

[Chemical formula 160]

AR

[0706]

Using benzyl nipecotate (5.90 g, 26.9 mmol) and methyl
2-fluorobenzoate (3.70 mL, 29.0 mmol), the same procedure was
followed as in Step 1lc of Example 1 to give 1.64 g (17%) of the
desired compound as a colorless oil.

'H NMR (400 MHz, CDCls) & 1.54-1.65 (1H, m), 1.67-1.87 (2H, m),
2.07-2.16 (1H, m), 2.73 (1H, td, J=11.6, 3.1 Hz), 2.80-2.94 (2H,
m), 3.25 (14, d, J =11.6 Hz), 3.52 (1H, d, J=11.6 Hz), 3.84 (3H,
s), 5.12 (2H, s), 6.98 (1H, t, J = 7.3 Hz), 7.04 (1H, 4, J = 7.3
Hz), 7.29-7.42 (5H, m), 7.70 (1H, dd, J = 7.3, 1.8 Hz).
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Example 69 to obtain compounds given in Table 8 below. 10 [0733]
[Table 8] r;4 OOMe @-N 2 3 ArY of 000Me ifion F Example 70
CH2NHCO Position2 0i S Example it CH2NHCO Posliton2 Example 72
CIH_\NHCO Posi6on2 S F Example 73 0 CH2NHCO Posi6on3 0
Example 74 S\~ CH2NHCO Posifion3 F Example 75 NHCO Postion3 0O (
[070217 [0734] <Compound of Example 70> Colorless oil 1H NMR (400
K/I]Hz, CDC13) 5 1-55-1-75 (2H, m) , 1.94-2.10 (2H, m) , 2.67 5 (1H,t,J =

11.6 Hz), 2.73-2.78 (1H, m), 3.06-3.18 (2H, m), 3,33 (1H,d, J=11.6 Hz),
Steng ot ) i RO B Y17 88 A AS (I 3 2147, 55
o70H?), 683 (2H, d, = 8.6 Ha),

[Chemical formula 161]

O /©
HOJ\Q\J
CO,Me

[0709]

1-[2- (Methoxycarbonyl)phenyl]benzyl nipecotate (1.64qg, 4.64
mmol) was dissolved in methanol (40 mL). To this solution, 10%
palladium on activated carbon (169 mg) and 1, 4-cyclohexadiene (0.65
mL, 6.98 mmol) were added in an argon atmosphere and the mixture
was stirred at room temperature for 8 hours. Subsequently, the
mixture was filtered and the solvent evaporated. Purification of
the resulting residue by silica gel column chromatography (hexane :
ethyl acetate=5:1->1:2) gave 510 mg (42%) of the desired compound
as a yellow oil.
'H NMR (400 MHz, DMSO-d¢) & 1.40-1.63 (2H, m), 1.70-1.74 (1H, m),
1.90-2.00 (1H, m), 2.48-2.60 (2H, m), 2.65-2.73 (1H, m), 2.77 (1H,
t, J=11.6 Hz), 3.11 (1H, d, J=11.6 Hz), 3.79 (3H, s), 7.00 (1H,
t, J=7.3 Hz), 7.10 (1, 4, J = 7.3 Hz), 7.43 (1H, td, J = 7.3,
1.8 Hz), 7.55 (l1H, dd, J = 7.3, 1.8 Hz), 12.27 (1lH, brs).

[0710]
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6.88-6.95 (2H, m), 6.96-7.03 (2H, m), 7.06-7.14 (2H, m), 7.22 (2H, d, J =
6.7 Hz), 7.47 (1H, td, J = 7.9, 1.8 Hz), 7.79 (1H, dd, J 10 = 7.9, 1.8 Hz),
8.63 (1H, brs). FAB'(m/z): 463 (M+H) [0735] <Compound of Example 71>
Colorless oil 15 1H NMR (400 MHz, CDC13) 5 1.63-1.78 (2H, m) ,
2.08-2.22 (2H, m) , 2.66 (1H, t, J = 11.0 Hz), 2.83-2.88 (1H, m), 3.10
-3,22 (2H, m), 3.44 (1H, d, J = 11.0 Hz), 3.71 (3H, s), 4.90 (1H, dd, J =
Steplé.@?é.i”ﬂi%}’i.% (1H, dd, J = 16.5, 6.1 Hz),7.10 (1H, t, J = 7.9 Hz), 7.15

N LR REL R AR S N

1] b?.rslazgg ,69.42 (1H, brs). FAB (m/z): 410 (M+H) [0736] <Compound of
Y- PEREMpIE 72> 25 Yellow oil 218 1H NMR (400 MHz, CDC13) 5 1.67-1.74
[O71§.1]H’ m), 1.78-1.83 (1H, m), 1.99-2.06 (1H, m), 2.09 (3H, s), 2.21-2.27
H, m), 2.66-2.72 (1H, m), 2.97-3.00 (1H, m), 3.21-3.28 (2H, m),

3.56-3.59 (1H, m), 3.79 (3H, 5), 7.14-7.18 (2H, m), 7.35 (2H, d, J = 8.6
[Cheﬁ%iaﬁisf‘ifﬁ}lgn%diﬁ]lg, 1.2 Hz), 7.81 (2H, d, J = 8.6 Hz), 7.93 (1H,

dd,J =7.9, 1.2 Hz), 10.37 (1H, brs). FAB(m/z): 470 (M+H) [0737]

[0712]

Using 1-[2- (methoxycarbonyl)phenyl]lnipecotic acid (77.5 mg,
0.294 mmol) and (4’ —-chlorobiphenyl-4-yl)methylamine hydrochloride
(72.2 mg, 0.284 mmol), the same procedure was followed as in Step
3a of Example 3 to give 114 mg (87%) of the desired compound as
a colorless amorphous product.
'H NMR (400 MHz, CDCl3) & 1.57-1.77 (2H, m), 1.85-2.13 (2H, m), 2.67
(14, t, J = 11.6 Hz), 2.75-2.81 (1H, m), 3.08-3.20 (2H, m), 3.36
(14, 4, J = 11.6 Hz), 3.74 (3H, s), 4.48 (1H, dd, J = 15.3, 5.5
Hz), 4.56 (1H, dd, J =15.3, 5.5 Hz), 7.05-7.15 (2H, m), 7.30-7.50
(9H, m), 7.79 (1H, dd, J = 7.9, 1.8 Hz), 8.71 (1H, brs).
FAB' (m/z): 463 (M+H) .
[0713]
<Example 68> Methyl

3-[3-[N-[ (4’ -chlorobiphenyl-4-yl)methyl]carbamoyl]piperidin—-1-

yllbenzoate
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<Compound of Example 73> 10 Colorless oil 1H NMR (400 MHz,
CDC13)51.68-1.78 (1H, m) , 1.81-1.94 (3H, m) 2.56-2.64 (1H, m),
3.06-3.14 (1H, m), 3.26-3.34 (2H, m), 3.47 (1H, dd, J=12.2, 3.1 Hz),
3.90 (3H, s), 4.38-4.50 (2H, m), 6.66-6.72 (1H, m), 6.89-6.98 (4H, m),
6.99-7.05 (2H, m), 7.09-7.14 (1H, m), 15 7.23 (2H, d, J = 8.6 Hz), 7.31
%1H, t,J=7.9Hz), 7.56 (1H, d, J =7.9 Hz), 7.60-7.62 (1H, m). FAB (m/z):
[071 63 (M+H) [0738] <Compound of Example 74> 20 Colorless powder 1H
st N%F\;\ (400 MHz, CDC13) 5 1.70-1.84 % H, m), 1.85-2.03 (3H, m),
SP26622.78 (1F1, M)° 317330/ CR ) SR SR ), 38978
[0714?1 91 (2H, d, J =5.5 Hz), 7.20-7.27 (2H, m), 7.29-7.35 (1H, m), 7.38 (1H,
d], J=7.9, 1.2Hz), 7.47 (1H, td,J =7.9, 1.2 Hz), 219 7.50-7.62 (2H, m),
7.68 (1H, s), 7.86 ( ,J=7.9Hz),7.93 (1H,d, J =7.9 Hz). FAB (m/z):
[Che%iﬁ?éﬂf—ﬁ.}([b‘i@]};gggompound of Example 75> Colorless amorphous

1H NMR (CDC13-d, 400 MHz) 5 1.77-2.02 (3H, m), 2.04-2.13 (1H, m),

2.73-2.8Qy1H, m), 342:3.20 (1H, m), 3.30-3.43 (2H, m), 3.56 (1H, d, J =
2.8,5.5 Hz), 3.92 s), 6.90-6.96 (4H, m), 6.97-7.02 10 (2H, m),
4-7Q7 (2A, N, 7.39 ($0iMe= 7.9 Hz), 7.47 (1H,
[0716]

Using benzyl nipecotate (4.39 g, 20.0 mmol) and
3-methoxycarbonylphenylboric acid (7.20 g, 40.0 mmol), the same
procedure was followed as in Example 2 to give 2.34 g (33%) of the
desired compound as a colorless oil.

'H NMR (400 MHz, CDCls) & 1.55-1.79 (2H, m), 1.80-1.87 (1H, m),
2.00-2.10 (1H, m), 2.71-2.77 (1H, m), 2.86-2.94 (1H, m), 3.14 (1H,
t, J =11.0 Hz), 3.48-3.52 (l1H, m), 3.74 (l1H, dd, J = 12.3, 3.7
Hz), 3.90 (3H, s), 5.16 (2H, s), 7.11 (1H, dd, J = 7.3, 1.8 Hz),
7.26-7.37 (6H, m), 7.50 (1H, d, J = 7.3 Hz), 7.58-7.62 (1H, m).
[0717]

Step 68b) 1-[3-(Methoxycarbonyl)phenyl]nipecotic acid

[0718]

[Chemical formula 164]

R AL
HOJ\O\I CO,Me

[0719]
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d, J=8.6 Hz), 7.65 (1H, d, J = 7.9 Hz), 7.73 (1H, s), 8.90 (1H, S).
FAB'(m/z): 449 (M+H) [0740] 15 <Example 76> Methyl
3-[3-[(benzothiazol-2-yl)oxymethyl]piperidin-1-yl]benzoate [0741] Step
76a) 20 1-(tert-Butoxycarbonyl)-3-[(benzothiazol-2-yl)oxymethyl]piperi
dine [0742] [Chemical formula 169] 220 N O S,0~Nx0 [0743]

1-(tert-Butoxycarbonyl)piperidin-3-y| methano| (300mg, 1.39 mmol) was
isbBIRER A Rt BB ATTOS o 3 WRIBHES & datoh adeon (234

hilled in an jce bath, 60% sodi dride in oil (83 , 2,09 mmal)
) A OB THE GRS s ok SRE0 for 15 A WH T CAARIGEE

re ure Was stirfed for

and for another 10 min at room erature.. 2-chlorobenzothiazole

O3 0578 RS SR SO RO 00 (00 R 450 i ofes oA L)
. ag ed aTd 2 mixture was stirred {;C\t. room 10 temgerature for 5 hours.
in mg ano m? . e raac Hﬁn mlﬁtur was, stilrre. aﬁ] oom

ubsequently, water 'was added and the mixture was extracted with ethy

temp%%%tgéler' J hfeoerX‘ﬁa?}o"&%?s".Vasé‘ﬁgs‘évc'%ﬁebrﬁ'{"fy,ThEﬁ%a%‘ith%@Q UGLWES; 1 tered
en dried over magnesium suliate
through Celite andthe filtrate was concentrated. % aqueous citric
acid was added to the residue and the mixture was extracted with
ethyl acetate. The organic layer was then washed with brine and
was dried over sodium sulfate. The solvent was evaporated to give
1.57 g (90%) of the desired compound as a pale reddish brown powder.
[0720]
'H NMR (400 MHz, DMSO-dg) & 1.54-1.62 (2H, m), 1.69-1.75 (1H, m),
1.86-1.96 (1H, m), 2.51-2.60 (1H, m), 2.81-2.90 (1H, m), 3.01 (1H,
dd, J = 12.2, 9.2 Hz), 3.47 (1H, 4, J = 11.7 Hz), 3.66 (1H, dd,
J=12.8, 3.7 Hz), 3.84 (3H, s) 7.21-7.25 (1H, m), 7.34-7.38 (2H,
m), 7.45-7.47 (1H, m), 12.39 (1H, brs).
EI'(m/z): 263 (M+).
[0721]
Step 68c) Methyl
3-[3-[N-[ (4’ —-chlorobiphenyl-4-yl)methyl]carbamoyl]piperidin—-1-
yllbenzoate
[0722]

[Chemical formula 165]

213



10

15

20

and the solvent was evaporated. Purification of the resulting residue by
silica gel column chromatography (hexane : ethyl acetate 15 = 20:1 -> 5:
1) gave 460 mg (95%) of the desired compound as a colorless powder.
[0744] 1H NMR (400 MHz, DMSO-d6) 5 1.25-1.45 (11H, m), 1.56-1.67
(1H, m), 1.75-1.85 (1H, m), 1.93-2.06 (1H, m), 2.59-3.11 (2H, m),
3.53-4.07 20 (2H, m), 4.38-4.48 (2H, m), 7.28 (1H, td, J = 7.9, 1.2 H2),
7.40 (1H,td,J=7.9 1 2 Hz), 786 (1H,d, J=7.3 Hz), 7.88 (1H, dd, J =
7.9, 1.2 Hz). [0745] 1 Step

toxycarbonyl -3-[(benzothiazol-2-yl)oxymethyl]piperidi ne (460
32 mmol) in dichloromethane (2 mL) . The mixture was stirred at
room temperature for 3 hours. Subsequently, the solvent 10 was
072géaporated and water was added to the residue, followed by a Imol/L
ueous sodium hydroxide solution to make the mixture basic. The

ure w xtr ted with eth etate and the extract was. a
WI'[ Sbrm% was 9 pr (fjctr \k/)vas%?l tn iS5 agr%es?uor% suﬁ@‘atevéflamd1 %% mgr

0. 4181€m§11()o|\i§ntands ?%ap—ocrﬂﬁeodrtgkg\p/)%gg;fngi 25%9118H1ylamnlne
hydrochloride (95.0mg, 0.374 mmol), the same procedure was followed
as in Step 3a of Example 3 togive 120mg (69%) of the desired compound
as colorless crystals.

'H NMR (400 MHz, CDCls) & 1.68-1.78 (1H, m), 1.82-1.96 (3H, m),
2.59-2.65 (1H, m), 3.08-3.15 (1H, m), 3.26-3.35 (2H, m), 3.48 (1H,
dd, J =12.2, 3.6 Hz), 3.89 (3H, s), 4.48-4.55 (2H, m), 6.73-6.81
(l1H, m), 7.12 (1H, dd, J =7.9, 2.4 Hz), 7.30 (1H, t, J = 7.9 Hz),
7.34 (2, d, 3 =7.9 Hz), 7.40 (2H, d, J=8.6 Hz), 7.47-7.54 (4H,
m), 7.55 (1H, 4, J = 7.3 Hz), 7.62 (1lH, s).

FAB' (m/z): 463 (M+H) .

[0724]

<Example 69>

Step 69a)
1-(tert-Butoxycarbonyl)-N-[2-(4-chlorophenyl)-4-methylthiazol-
5-yl]lpiperidine-3-carboxamide

[0725]

[Chemical formula 166]
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15 desired compound as a colorless oil. 1H NMR (400 MHz, DMSO-d6) 5

1.20-1.30 (1H, m), 1.38-1.49 (1H, m), 1.61-1.66 (1H, m), 1.77-1.82 (1H,

m), 1.99-2.09 (1H, m), 2.45 (1H, dd, J=11.6, 10.4 Hz), 2.54 (1H, dd, J =

11.6, 3.1 Hz), 2.90-2.95 (1H, m), 3.07 (1H, dd, J = 11.6, 2.4 Hz), 4.40

(1H, dd, J =10.4, 20 7.3 Hz), 4.44 (1H, dd, J = 10.4, 5.5 Hz), 7.27 (1H, t, J

= 7 3 Hz), 7.40 (1H,t,J = 7.3 Hz), 7.66 (1H, d, J = 7.9 Hz), 7.88 (1H, d, J
Hz)N 8b222 Me@yl

hla )o}Mme yl]piperidin-1-yllbenzoate [0749]
emma$forrNuIa 71 | COOMe 5 [0750] Using
3 [(benzothlaﬂl 2- methyl]piperidine (58.0 mg, 0.234mmol) and 3-

(met hoxycarbonyl) phenylbori ¢ acid (84.2mg, 0.468 mmol) , the same
g rocedure was followed as in Example 2 to give 17.6 10 mg (20%) of the
S|red compound as a colorless oil. 1H NMR (400 MHz, CDC13) 5

' 32 S0 ) 2650 (111 b 580 0 1) G764 70' " ™
o oy 5 i s G (e S 2 s 2SN 0o
mmolg}tghg sé%é19rocedure was followed as in Step 3a of Example
3 to give 115 mg (30%) of the desired compound as a yellow powder.
'H NMR (400 MHz, CDCl;) & 1.45 (9H, s), 1.53-1.61 (2H, m), 1.66-1.76
(l1H, m), 1.84-1.92 (1H, m), 2.21-2.33 (1H, m), 2.50 (3H, s), 2.66-2.71
(1H, m), 3.35-3.44 (1H, m), 3.45-3.55 (1H, m), 3.60-3.63 (1H, m),
3.83-3.97 (1H, m), 7.37 (2H, 4, J = 8.6 Hz), 7.82 (2H, d, J = 8.6
Hz) .
FAB" (m/z): 436 (M+H).
[0727]
Step 69b)
N-[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]piperidine-3-carbox
amide

[Chemical formula 167]
N Me
RO
H

[0728]
Using
1-(tert-butoxycarbonyl)-N-[2-(4-chlorophenyl)-4-methylthiazol-
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7.37 (1H, td, J = 8.6, 1.2 Hz), 7.50 (1H, d, J = 6.7 Hz), 7.62 (1H, brs),
7.65 (1H, d, J = 7.9 Hz), 7.68 (1H, d, J = 8.6 Hz). FAB'(m/z): 383 (M+H)
[0751] 20 <Example 77> Methyl
3-[3-[(4'-chlorobiphenyl-4-yl)methoxy]piperidin-1-yllbenzoate [0752] 223
Step 77a) 1-(tert-Butoxycarbonyl)-3-[(4'-chlorobiphenyl-4-yl)methoxy]pip

5 leridine 0753] 5 [Chemical formula 172%0 ~~NxO'~6éO754$%Usin% 1- same

Y ét@?ﬁ) &%h‘?b nﬁfﬁtjﬁ%ﬁr&?ﬁpé&& e'(403 Pn’gz,l .8 hr)nbl) ahd

4'-chloro-4-chloromet iphenyl (474 mq, 2.00mmoal),. 10 the same

PrOCH LUl fras TONGWEH ALin Step 6 of ExAmAIE B8 Give 672 o (84952 ™

T e R e
AT S0 A S (e
1.83 [%17"'5 ) ((R2-Lf*3 P g 49:0-53, (4 m) FAB (m/z) 402 (MEH), 14 (o,
m), 2.84 (1H, td, J = 12.2, 3.1 Hz), 3.00 (1H, d, J = 11.0 Hz),
7.50 (2H, d, J=8.6Hz), 7.84 (2H, d, J = 8.6 Hz), 10.92 (1H, brs).
[0729]

Step 69c) Methyl

3-[3-[N-[2- (4-chlorophenyl) -4-methylthiazol-5-y1]carbamoyl]pip
eridin-1-yl]benzoate

[0730]

[Chemical formula 168]
N Me
o~ L 2 _ L
S H N COOMe

Using
N-[2-(4-chlorophenyl)-4-methylthiazole-5-yl]piperidine-3-carbo
xamide (36.0mg, 0.107 mmol) and 3—-methoxycarbonylphenylboric acid
(38.5mg, 0.214 mmol), the same procedure was followed as in Example
4 to give 21.3 mg (42%) of the desired compound as a pale yellow
powder.

[0731]
'H NMR (400 MHz, CDCls) & 1.80-1.91 (2H, m), 1.93-2.01 (2H, m),
2.16-2.21 (1H, m), 2.23 (3H, s), 2.92-2.98 (2H, m), 3.15 (1H, dd,
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Step 77b) 3-[(4'-Chlorobiphenyl-4-yl)methoxy]piperidine [0756] 20
[Chemical formula 173] 224 Cl ~ ~ 1l O~NH [0757] Using
1-(tert-butoxycarbonyl)-3-[(4'-chlorobiphenyl-4-yl)methoxy]pip 5 eridine
(672 mg, 1.67 mmol), the same procedure was followed as in Step 76b of
Example 76 to give 441 mg (87%) of the desired compound as a
colorless powder. 1H NMR (400 MHz DMSO 6)51.23-1.38 (2 ma) 51

= 12571 66 %1ﬁZPnr) 3 §5-2003 (1H Y 7.34- 2(§H7n§52é713cﬁ4'7 (1H,
%zl £ 3040 50 SO g s 110,24 o sHTRS AR A8
-s. §%73%h .ph‘lrfw oy Bobariar d-ylbenzodte, (57501779720
u, [Ghemigagiormula 1741 &1 =1 I, QN ¢oaMe [Q76q1
5 FAB'(m/z): 470 (M+H).
[0732]
<Example 70 through 75>
The processes were performed as in Example 67, Example 68 or

Example 69 to obtain compounds given in Table 8 below.

10 [0733]
[Table 8]
4
O0OMe

“Iliﬂﬁ 1,3

T
F
Example 70 7::3\ /[::T/ CH,NHCO  Posiion2
O

Exanple 71 @[:\}“ CH,NHCO Pastion 2

e
Example 72 cr—<::>“%§]ﬁ? NHCO Posiion 2
F'
Example 73 ©\ ,©/ CH_NHCO Position 3
6]
Example 74 @E:\V“‘ CH, NHCO Pasttion 3

Example NHCO Position 3

o@
<
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25

225 Using 3-[(4'-chlorobiphenyl-4-yl)methoxy]pipe ridine (220 mg, 0.729
mmol) and 3-(methoxycarbonyl)phenylboric acid (263 mg, 1.46 mmol) ,
the same procedure was followed as in Example 2 to give 107 mg (34%)
of the desired compound as a colorless oil. 5 'H NMR (400 MHz, CDC13)
51.48-1.58 (1H, m), 1.62-1.74 (1H, m), 1.88-1.95 (1H, m), 2.09-2.17 (1H,
m), 2.84-2.92 (2H, m), 3.50 (1H, td, J = 11.6, 3.6 Hz), 3.61-3.69 (1H, m),
[0738772.3.76 (1H, m), 3.90 (3H, s), 4.65 (1H, d, J = 12.2 Hz), 4.69 (1H, d, J =
< 12%)@%%1 (1H, brs),.7.30 (1H, t, J = 7.9 Hz), 7.40 (2H, d, J = 8.6 Hz),
MR Y EX 2% 113y 7.48-7.52 (3H, m), 7.54 (2H, d, J = 8.6 Hz),
Col 7.61 (1H, bf[S). FAB'(m/z): 436 (M+H) [0761] <Example 78> 15 Methyl
© O§§[§_T *‘¢h orobiphenyl-4-yl)methoxymethyl]piperidin-1-yl]ben zoate

1 7 Step 78
i 0 R B cuonsh-3-a SHidrobipHE B rethdméth (287 ™+ 267
(11, Yipipgriding,[0763] [Chemical formula 1751226 Q ¢, 5 10 on. m), 3.33

(14, 4, J = 11.6 Hz), 3.77 (3H, s), 4.40 (1H, dd, J = 14.7, 5.5
Hz), 4.49 (l1H, dd, J = 14.7, 5.5 Hz), 6.83 (2H, d, J = 8.6 Hz),
6.88-6.95 (2H, m), 6.96-7.03 (2H, m), 7.06-7.14 (2H, m), 7.22 (2H,
d, J = 6.7 Hz), 7.47 (l1H, td, J = 7.9, 1.8 Hz), 7.79 (1lH, dd, J
= 7.9, 1.8 Hz), 8.63 (lH, brs).

FAB' (m/z): 463 (M+H) .

[0735]

<Compound of Example 71>

Colorless oil

'H NMR (400 MHz, CDCls) & 1.63-1.78 (2H, m), 2.08-2.22 (2H, m), 2.66
(1H, t, J =11.0 Hz), 2.83-2.88 (1H, m), 3.10 -3.22 (2H, m), 3.44
(1§, 4, 0 = 11.0 Hz), 3.71 (3H, s), 4.90 (1H, dd, J = 16.5, 6.1
Hz), 4.95 (1H, dd, J=16.5, 6.1 Hz),7.10 (1H, t, J=7.9 Hz), 7.15
(14, 4, g =7.9 Hz), 7.32 (1H, td, Jd=7.9, 1.2 Hz),7.42 (1H, td,
J=7.9, 1.2 Hz), 7.49 (1H, td, J = 7.9, 1.2 Hz), 7.75-7.80 (2H,
m), 7.92 (1H, 4, J = 7.9 Hz), 9.42 (1H, brs).

FAB' (m/z): 410 (M+H).

[0736]

<Compound of Example 72>

Yellow oil
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Using 1- (tert-butoxycarbonyl) -piperidin-3-yl methanol (431 mg, 2.00

mmol) and 4'-chloro-4-chloromethylbiphenyl (474 mg, 2.00 mmol), the

same procedure was followed as in Step Sa of Example 5 5 to give 711

mg (86%) of the desired compound as a colorless oil. 1H NMR (400 MHz,

CDC13) 51.20-1.30 (1H, m), 1. 42 1.50 (10H, m), 1.62-1.67 (1H, m),

1.78-1.90 (2H, m), 2.60-2.73 (1 rr§278285 Hm) 333340((2H
9

N GBY M, 921538, 57 z§’7 74 o%“hH b, 45350 & (T ™
o T A e B D
Chem rm 176] O--- 766 in
% I%% Caéogsy IY]3 qu’oroélpLenyl Si)rget%oxyme?h (1, m), 3.79
(3H, yllelpe %dltf%gt]tlgxégn?l? n;tlol% tQE S p c%ure was f%II 2794 11,

S i Step mpfe o give47 of the deS|r

- mez;gf SIS (o M s
fuz%z? yzz(l 38 lH td, J=11.6, 3.1 Hz), 2.81 (1H, td, J =

223 37 (2H, d, 5 J = 6.7 Hz), 4.48 (2H, s),

FAB’ Zm z§2:H’4d7’oJ =861, 751 (2H. .

[0737]

<Compound of Example 73>

Colorless oil

'H NMR (400 MHz, CDCls) & 1.68-1.78 (1H, m), 1.81-1.94 (3H, m),
2.56-2.64 (1H, m), 3.06-3.14 (1H, m), 3.26-3.34 (2H, m), 3.47 (1H,
dd, J=12.2, 3.1 Hz), 3.90 (3H, s), 4.38-4.50 (2H, m), 6.66-6.72
(l1H, m), 6.89-6.98 (4H, m), 6.99-7.05 (2H, m), 7.09-7.14 (1H, m),
7.23 (24, 4, J = 8.6 Hz), 7.31 (lH, t, J=7.9 Hz), 7.56 (lH, d,
J = 7.9 Hz), 7.60-7.62 (1H, m).

FAB' (m/z): 463 (M+H) .

[0738]

<Compound of Example 74>

Colorless powder

'H NMR (400 MHz, CDCl;) & 1.70-1.84 (1H, m), 1.85-2.03 (3H, m),
2.66-2.78 (1H, m), 3.17-3.30 (2H, m), 3.38-3.48 (2H, m), 3.89 (3H,
s), 4.91 (2H, d, J = 5.5 Hz), 7.20-7.27 (2H, m), 7.29-7.35 (1H,

m), 7.38 (14, td4, 3 =7.9, 1.2 Hz), 7.47 (1H, td, J=7.9, 1.2 Hz),
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J=8.6 Hz), 7.65 (2H, d, J = 8.6 Hz), 7.70 (2H, d, J = 8.6 Hz). [0767] Step
78c) Methyl 3-[3-[(4'-chlorobiphenyl-4-yl)methoxymethyl]piperidin-1-yl]ben
10 zoate [0768] [Chemical formula 177] ci/ ON COOMe ~I[0769] 15
Using 3-[(4'-chlorobiphenyl-4-yl)methoxymethyl]piperidine (237 mg, 0.750
mmol) and 3-(methoxycarbonyl)phenylboric acid (270 mg, 1.50 mmol),
. Ot_h7e same procedure wa followed as in Exgmple 2 to give 168 mg (50%) 7 93
205 thd“de I%d Bhpduntfas a'toldHess oil° L H NMR {400 MHZ, CDE1 3y
(1H, 5ﬂ1_11812 5164175(1H m), 20 1.77-1.87 (2H, m), 2.03-2.14
r%)z 51 d,J=12.2,9.8 Hz), 2.77-2.84 (1H, m), 3.41-3.48

FAB&QT) gg(]@gﬁ J=11.6, 3.7 Hz), 3.74 (1H, dd, J = 12.2, 3.7 Hz),

g (3H, " 228d,J=12.2 Hz), 4.57 (1H, d, J = 12.2 Hz), 7.13

(0736H: dd, 3 =7.9, 2.4 Hz), 7.20 (LH, 1, J = 7.9 Hz), 7.39-7.43 (4H, m), 7.47
TH, d,J =7.9 Hz), 7. 51 (2H, d, J = 8.6 Hz), 7.54 (2H, d, J = 8.6 Hz), 7.61

1H, t%[sz)ts Exam(p 74§Q (M+H) [0770] <Example 79> Methyl

<Compoun

Colorless amorphous

'H NMR (CDCls-d, 400 MHz) & 1.77-2.02 (3H, m), 2.04-2.13 (1H, m),
2.73-2.80 (1H, m), 3.12-3.20 (1H, m), 3.30-3.43 (2H, m), 3.56 (1lH,
d, J=12.8, 5.5 Hz), 3.92 (3H, s), 6.90-6.96 (4H, m), 6.97-7.02
(24, m), 7.24-7.27 (2H, m), 7.39 (1H, t, J = 7.9 Hz), 7.47 (1lH,
d, J=8.6 Hz), 7.65 (1H, 4, J =7.9 Hz), 7.73 (1H, s), 8.90 (1H,
s) .

FAB" (m/z): 449 (M+H).

[0740]

<Example 76>

Methyl

3-[3-[ (benzothiazol-2-yl)oxymethyl]piperidin-1-yl]benzoate

[0741]

Step 76a)

1-(tert-Butoxycarbonyl)-3-[ (benzothiazol-2-yl)oxymethyl]piperi
dine

[0742]

[Chemical formula 169]
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3-[3-[(4'-Chlorobiphenyl-4-yl)oxymethyl]piperidin-1-yllbenzoat 10 e
1-(tert-Butoxycarbonyl)-3-[(4'-chlorobiphenyl-4-yl)oxymethyl]p iperidine
[Chemical formula 178] CI 15 1-(tert-Butoxycarbonyl)piperidin-3-yl
methanol (323mg, 1.50 mmol) and 4'-chloro-4-hydroxybiphenyl (307 mg,
1.50 mmol) were suspended in tetrahydrofuran (15 mL) . To this
suspension, triphenylphosphine (608 mg, 2.25 mmol) was added and the

ture was stirred at room temperature for 10 min. A 40% 20
digthWazodicarboxyfate/toluene solution (1.36 mL, 3.00 mmol) was then
ao dw{:h/'gx ure stirred at room temperature for 16 hours.
Subsequently, water was added and the mixture was extracted 229 with
ethyl acetate. The extract was washed with brine, followed by drying over

gnesium sulfate and evaporation of the solvent. Purification of the
resulting residue by silica gel column chromatography (hexane : ethyl

< chloless bk TR (0D, COCLS) 51 Sh 188 it -
T R N S e e TR

co1u 4748 (81 1, 10.EAB (V) A0L A 0T v 50 i1 (6.

eny -y oxyme piperidine

[074

mg, 2.09 mmol) was added. The reaction mixture was stirred for 10
min while ice-chilled and for another 10 min at room temperature.
2—chlorobenzothiazole (0.344 mL, 2.78 mmol) and sodium iodide (208
mg, 1.39 mmol) were then added and the mixture was stirred at room
temperature for 5 hours. Subsequently, water was added and the
mixture was extracted with ethyl acetate. The extract was washed
withbrine. Thewashedproduct wasthendriedover magnesiumsulfate
and the solvent was evaporated. Purification of the resulting
residue by silica gel column chromatography (hexane : ethyl acetate
=20:1->5:1) gave 460 mg (95%) of the desired compound as a colorless
powder.

[0744]

'H NMR (400 MHz, DMSO-dg) & 1.25-1.45 (11H, m), 1.56-1.67 (1H, m),
1.75-1.85 (1H, m), 1.93-2.06 (1H, m), 2.59-3.11 (2H, m), 3.53-4.07
(2H, m), 4.38-4.48 (2H, m), 7.28 (l1H, td, J = 7.9, 1.2 Hz), 7.40
(1H, td, 3 =7.9, 1.2 Hz), 7.66 (1H, 4, J = 7.3 Hz), 7.88 (1H, dd,
J=7.9, 1.2 Hz).

[0745]
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[0772] [Chemical formula 179] Cl %0™0O H 15 [0773] Using
1-(tert-butoxycarbonyl)-3-[(4'-chlorobiphenyl-4-yl)oxymethyl]p iperidine
(401 mg, 0.998 mmol), the same procedure was followed 20 as in Step
76b of Example 76 to give 250 mg (83%) of the desired compound as a
colorless powder. 230 1H NMR (400 MHz, DMSO-d6) 5 1.14-1.24 (1H,
m), 1.31-1.42 (1H, m ,1.55-1.60d(y1H, m), 1.78-1.89 (2H, m), 2.32 (1H,
StepydPhL rré, §3 Ay, s elA A VIV RS SRR & 1, 3=
[074% .2,3.1 Hz),3.02 (1H, dd, J =11.6, 3.1 Hz), 3.85 (2H, d, J = 6.7 Hz), 5
01 (2H,d,J=8.6 Hz), 7.47 (2H, d, J = 8.6 Hz), 7.59 (2H, d, J = 8.6 Hz),

‘ch 7.64 ((fo d,ﬁ]1 :18'61|_" | [0774] Methyl
e@-J[g-a[ 4'-cﬂi%r8bi%heny -4-yl)oxymethyl]piperidin-1-yllbenzoat 10 e [0775]

Chemical formula 180] CI 0°'N COOMe [0776] 15 Using
AKl-chIorobiphenyl-4-yl)oxymethyl]piperidine (125

SJ\O/UH

[0747]

Trifluoroacetic acid (2 mL) was added to
l-tert-butoxycarbonyl-3-[ (benzothiazol-2-yl)oxymethyl]piperidi
ne (460 mg, 1.32 mmol) in dichloromethane (2 mL). The mixture was
stirred at room temperature for 3 hours. Subsequently, the solvent
was evaporated and water was added to the residue, followed by a
Imol/L aqueous sodium hydroxide solution to make the mixture basic.
The mixture was then extracted with ethyl acetate and the extract
was washed with brine. The washed product was dried over magnesium
sulfate and the solvent was evaporated to give 297 mg (91%) of the
desired compound as a colorless oil.

'H NMR (400 MHz, DMSO-dg) & 1.20-1.30 (1H, m), 1.38-1.49 (1H, m),
1.61-1.66 (1H, m), 1.77-1.82 (1H, m), 1.99-2.09 (1H, m), 2.45 (1H,
dd, J=11.6, 10.4 Hz), 2.54 (1H, dd, J =11.6, 3.1 Hz), 2.90-2.95
(l1H, m), 3.07 (1H, dd, J =11.6, 2.4 Hz), 4.40 (1H, dd, J = 10.4,
7.3 Hz), 4.44 (14, dd, J =10.4, 5.5 Hz), 7.27 (1H, t, J=7.3 Hz),
7.40 (1Y, t, J = 7.3 Hz), 7.66 (1H, 4, J = 7.9 Hz), 7.88 (1lH, d,
J = 7.9 Hz).

[0748]
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mg, 0.414 mmol) and 3-(methoxycarbonyl)phenylboric acid (149 mg,
0.828 mmol), the same procedure was followed as in Example 2 to give
105 mg (58%) of the desired compound as a colorless powder. 1H NMR
(400 MHz, CDC13) 5 1.32-1.42 (1H, m), 1.71-1.81 (1H, m), 20 1.84-1.96
(2H, m), 2.23-2.33 (1H, m), 2.74-2.80 (1H, m), 2.84-2.90 (1H, m), 3.62
(1H, td, J = 12.2, 3.7 Hz), 3.80 (1H, dd, J = 12.2, 3.7 Hz), 3.91 (3H, s),
Meth%92.4.00 (2H, m), 6.99 (2H, d, J = 8.6 Hz), 231 7.15 (1H, d, J = 7.9 Hz),

7.31 (1H,t,J=7.9 Hz), 7.38 (2H, d, J = 8.6, Hz), 7.46-7.50 (5H, m), 7.63
3= 050, (erg)z. iliﬁ‘r%?z?z_%ﬁé’ J?Miﬁpjm@%%]@%%% Fnlpc?el%t‘)%‘ﬁ’/ﬁeh? mzoate
(07 4g-[B-[(4-phenyIthiazol-2-y|)thiomethyl]piperidin-l-yl]benzoate [0778] Step

é)a) 10 1-(tert-Butoxycarbonyl)-3-[(4-phenylthiazol-2-yl)thiomethyl]pi
eridine [0779]. [C ical formula 181] -S 0 NHS NO-~ 15 [0780]
[Chegﬁ\ﬁgéaé?orﬂﬂp]hgén@ﬁi zole (304mg,1.54mmol) and potassium

arbonate (261 mg, 1.85 mmol) were added to
t-butoxycarbi)@i-iodomethylpiperidine (500 mg, 1.54

\
S)\O N COOMe

[0750]

Using 3-[ (benzothiazol-2-yl)oxymethyl]piperidine (58.0 mg,
0.234mmol) and 3- (methoxycarbonyl)phenylboric acid (84.2mg, 0.468
mmol), the same procedure was followed as in Example 2 to give 17.6
mg (20%) of the desired compound as a colorless oil.

'H NMR (400 MHz, CDCls) & 1.32-1.42 (1H, m), 1.71-1.80 (1H, m),

1.85-1.96 (2H, m), 2.29-2.40 (1H, m), 2.75-2.80 (1H, m), 2.83-2.90
(1H, m), 3.58-3.63 (1H, m), 3.75-3.79 (1H, m), 3.90 (3H, s), 4.50
(1, dd, J=10.4, 7.9 Hz), 4.57 (1H, dd, J=10.4, 5.5Hz), 7.14-7.16
(lH, m), 7.23 (1H, td, J=7.9, 1.2 Hz), 7.31 (1H, t, J = 7.9 Hz),
7.37 (1H, td, J=8.6, 1.2 Hz), 7.50 (1H, d, J =6.7 Hz), 7.62 (lH,
brs), 7.65 (1H, d4, J = 7.9 Hz), 7.68 (1lH, d, J = 8.6 Hz).

FAB' (m/z): 383 (M+H) .

[0751]

<Example 77>

Methyl

3-[3-[ (4" -chlorobiphenyl-4-yl)methoxy]piperidin-1-yl]benzoate

[0752]
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mmol) in N,N-dimethylformamide (5 mL) . The mixture was stirred at 20
room temperature for 30 min. Subsequently, water was added and the
mixture wasextractedwithethylacetate. The extract was then washed with
brine, followed by drying over magnesium sulfate and evaporation of the
solvent. Purification of the resulting residue by silica 232 gel column
S cr71romatography (hexane : ethyl acetate = 40:1 -> 10:1) gave 598 mg
£€P(99%3) of the desired compound as a colorless oil. 1H NMR (400 MHz,

_.CDC13)51.31-1.38 (1H g%,_ 41;1.49 (10H m&sh 1.65-1.72 ( H,%gﬁ .

- (e B GRS .08 (oL i A ISES DD i 3177 B PP

m), 3.91-4.08 (1H, m), 7.30-7.35 (2H, m), 7.39-7.43 (2H, m), 7.87-7.89

, m). FAB'(m/z): 391 (M+H) [0781] Step 80b)
[O75?-[(4-PhenylthiazoI-2-y|)thiomethyl]piperidine 10 [0782] [Chemical formula
éZ] S 0--V% GNH [0783] Using 15

1-(tert-butoxycarbonyl)-3-[(4-phenylthiazol-2-yl)thiomethyl]pi peridine (598

> [Cherrrﬁb?i%;?nrrﬁo ,athg}é%l e procedure was followed as in Step 76b of
Example 76 to give 420 mg (92%) of the desired compound as a pale

ow oil. 1H NMR (400 MHz, DMSO-d6) 5 1.15-1.24 (1H, m), 1.28-1.38

rid

[0754]
Using 1-(tert-butoxycarbonyl)-3-hydroxypiperidine (403 mg,

2.00mmol) and4’-chloro-4-chloromethylbiphenyl (474mg, 2.00mmol),
10 the same procedure was followed as in Step 6a of Example 6 to give

672 mg (84%) of the desired compound as a colorless powder.

'H NMR (400 MHz, CDCls) & 1.41-1.50 (10H, m), 1.54-1.63 (1H, m),

1.73-1.84 (1H, m), 1.93-2.02 (1H, m), 3.04-3.26 (2H, m), 3.40-3.49

(lH, m), 3.59 (1H, td, J=13.4, 4.9Hz), 3.68-4.01 (1H, m), 4.55-4.58
15 (l1H, m), 4.66-4.69 (1H, m), 7.39-7.43 (4H, m), 7.49-7.53 (4H, m).

FAB" (m/z): 402 (M+H).

[0755]

Step 77b) 3-[(4’"-Chlorobiphenyl-4-yl)methoxy]piperidine

[0756]

20 [Chemical formula 173]
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dd, J=11.6, 9.8 Hz), 2.42 (1H, td, J = 11.6, 3.1 Hz), 2.81 (1H, td, J =
12.2, 3.7 Hz), 3.00-3.03 (1H, m), 3.17 (1H, dd, J = 13.4, 233 6.7 Hz), 3.21
(1H, dd, J =13.4, 6.7 Hz), 7.35 (1H, td, J = 7.3, 1.2 Hz), 7.43-7.46 (2H,
m), 7.91-7.94 (2H, m), 8.02 (1H, m) [0784] Step 80c) Methyl 5
3-[3-[(4-phenylthiazol-2-yl)thiomethyl]piperidin-1-yl]benzoate [0785]
[Chemical formula 183] N S~N COOMe [0786] 10 Using
-phenylthiazol-4-yl)thiomethyl]piperidine (210 mg, 0.707 mmol) and
@gthoxycarbonyl)phenylboric acid (254 mg, 1 .41 mmol) , the same
e was followed as in Example 2 to give 159 mg (53%) of the
pouikl as a colorless oil. 1H NMR (400 MHz, CDC13) 5
1.29-1.391H, ™M) mﬂm (1H, m), 15 1.80-1.88 (1H, m), 2.00-2.06
(1H, m), 2.14-2.25 ($4,m), 2.73 (1H, dd, J = 12.2, 9.8 Hz), 2.85 (1H, td, J
=11.6, 3.7 Hz), 3.30 (1H, dd, J=13.4, 7.3 Hz), 3.34 (1H, dd, J = 13.4,
[075?]1 Hz), 3.57 (1H, td, J=12.2, 3.7 Hz), 3.75-3.79 (1H, m), 3.89 (3H, s),
12 (1H, dd, J=7.3, 1. 8 Hz), 7.25-7.29 (1H, m) , 7.31-7.35 (2H, m) ,
7.?3-1.43 20 (2H, m), 7.47-7.49 (1H, m), 7.59-7.60 (1H, m), 7.86-7.89
(2H,’m) FAB (m/z): 425 (M+H) [0787] <Example 81> 234

1-(tert-butoxycarbonyl)-3-[ (4’ —chlorobiphenyl-4-yl)methoxy]pip

Cl

eridine (672 mg, 1.67 mmol), the same procedure was followed as
in Step 76b of Example 76 to give 441 mg (87%) of the desired compound
as a colorless powder.

'H NMR (400 MHz, DMSO-d¢) & 1.23-1.38 (2H, m), 1.57-1.66 (1H, m),
1.93-2.02 (1H, m), 2.34-2.42 (2H, m), 2.71 (1H, td, J =11.6, 3.1
Hz), 3.05 (14, dd, J =11.6, 2.4 Hz), 3.27-3.33 (1lH, m), 4.55 (2H,
s), 7.41 (2H, 4, J = 8.6 Hz), 7.51 (2H, 4, J = 8.6 Hz), 7.64 (2H,
d, J =8.6 Hz), 7.69 (2H, d, J = 8.6 Hz).

[0758]

Step 77c) Methyl

3-[3-[ (4" -chlorobiphenyl-4-yl)methoxy]piperidin-1-yl]benzoate
[0759]

[Chemical formula 174]

R

O 0 - C ~COOMe

1@
[0760]
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Methyl 3-[3-[[4-(4-fluorophenoxy)phenyllmethoxy]piperidin-1-yl]benzoa to
[0788] 5 Step 81a)
1-Trifluoroacetyl-3-[[4-(4-fluorophenoxy)phenyllmethoxy]piperi dine [0789]
[Chemical formula 184] 10 O F 10O NxCF 3 10 [0790] Using
1-trifluoroacetyl-3-hydroxypiperidine (394 mg, 2.00 mmol) and
4-(4-fluorophenoxy)benzyl chloride (47 2.00 mmol), the same

e N PR o 2 Bt MoAD TS 3 g 220 Mo,
0. 72 B sy o G TR 8 Rt L KA s G BhL (g o, 146
rmo1 f2 4 S SO M AR B P I R b e 107
" (ol spto herIReT by i rdiRe 07637255 -
'H NMR (400 MHz, CDClsz) & 1.48-1.58 (1H, m), 1.62-1.74 (1H, m),
1.88-1.95 (1H, m), 2.09-2.17 (1H, m), 2.84-2.92 (2H, m), 3.50 (1H,
td, J =11.6, 3.6 Hz), 3.61-3.69 (1H, m), 3.72-3.76 (1H, m), 3.90
(3H, s), 4.65 (1H, d, J =12.2 Hz), 4.69 (1H, 4, J =12.2 Hz), 7.11
(1, brs), 7.30 (1H, t, J=7.9 Hz), 7.40 (2H, d, J = 8.6 Hz), 7.44
(2H, 4, 0 = 8.6 Hz), 7.48-7.52 (3H, m), 7.54 (2H, d, J = 8.6 Hz),
7.61 (1H, brs).
FAB" (m/z): 436 (M+H).
[0761]
<Example 78>
Methyl

3-[3-[(4"-chlorobiphenyl-4-yl)methoxymethyl]piperidin-1-yl]ben

zoate

[0762]

Step 78a)
1-(tert-Butoxycarbonyl)-3-[ (4’ —chlorobiphenyl-4-yl)methoxymeth
yl]lpiperidine

[0763]

[Chemical formula 175]
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[Chemical formula 185] O/ F /10O NH [0793] A Imol/L aqueous
potassium hydroxide solution (2 mL) was added 5 to
1-trifluoroacetyl-3-[4-(4-fluorophenoxy)benzyloxy]piperidine (434 mg, 1.09
mmol) in methanol (4 mL) . The mixture was refluxed for 2 hours and was
allowed to cool. Water was then added and the mixture was extracted
with ethyl acetate. The organic layer was washed with brine and the
washed product was dried oygr m gnesmm 10 sulfate. The solvent was
to give 314 9%%) of the desired compound as a colorless
OOW%O 96)\5 1.23-1.36 (2H, m), 1.56-1.64 (1H,
%99 (1H, m), -2.42 (2H, m), 2.69-2.73 (1H, m), 3.01-3.04
), 3.24-3.31 (1H, m), 4.47 (2H, s), 6.95 (2H, d, J = 8.6 Hz), 15 7.05
Cl(2Hdd, J=9.2, 4.3 Hz), 7.22 (2H, t, J = 8.6 Hz), 7.32 (2H, d, J = 8.6 Hz).
[0794] Step 81c) Methyl
-[[4-(4-fluorophe ox hen eridin-1- nzoa 2
oAl b b A L L CROME (o L mecdnor (431

Ej 4f|u<irophen Lry)b onylplp g%%eme%%‘%golpgé%ﬁmp%q}nmg, 5 00

eﬂ%oxy a‘rabony)pheny oric acl

mmol), the same procedure was followed as in Step 5a of Example
5 5 to give 711 mg (86%) of the desired compound as a colorless oil.
'H NMR (400 MHz, CDCls) & 1.20-1.30 (1H, m), 1.42-1.50 (10H, m),
1.62-1.67 (1H, m), 1.78-1.90 (2H, m), 2.60-2.73 (1H, m), 2.78-2.85
(1H, m), 3.33-3.40 (2H, m), 3.89 (1H, td, J=13.5, 3.7Hz), 3.97-4.08
(1H, m), 4.53 (2H, s), 7.39-7.42 (4H, m), 7.49-7.54 (4H, m).
10 FAB' (m/z): 416 (M+H).
[0764]
Step 78b) 3-[ (4’ -Chlorobiphenyl-4-yl)methoxymethyl]piperidine
[0765]

[Chemical formula 176]

SRS,
e

[0766]

15

Using
l1-(tert-butoxycarbonyl)-3-[ (4’ -chlorobiphenyl-4-yl)methoxymeth
yl]piperidine (711 mg, 1.71 mmol), the same procedure was followed

20 as in Step 76b of Example 76 to give 474 mg (88%) of the desired
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mmol) , the same procedure was followed as in Example 2 to give 94. 8 5
mg (42%) of the desired compound as a colorless oil. 1H NMR (400 MHz,
CDC13) 5 1.46-1.55 (1H, m), 1.59-1.75 (1H, m), 1.87-1.94 (1H, m),
2.07-2.15 (1H, m), 2.81-2.90 (2H, m), 3.50 (1H, td, J =12.2, 4.3 Hz),
3.57-3.66 (1H, m), 3.70-3.74 (1H, m), 3.90 (3H,s),457(1H,d,J=11
Hz),4.61(1H,d, J=11.6 Hz) 6.93-7.%5 10 (6H, m), 7,09-7.11

COmPR 728 7154 (81 780 (10 L o3y 70 (g 0117

FAB (m/z);,436 (M+H) [0796] <EX le 82> 15 Methyl

(1H, 63![[ -(?-?lﬂ%ro%e ]c)&y)%enyﬁ]m%}m%xfrf%et%%piEérrdi%-t@él]‘%’e%%oé%é{' m .,
[0797] Step 82a) _

2-20 1-<'I1r%ruc§§ac§tyl_-3i[?4-?4-ﬂ80§0p}hze)nbx§/)'p%%ng/ﬁlr{ﬂetﬁngrﬁet_hy]l]l p|6pfer|%|inle Hz).

281 (i dorcbetippehaita-31 metiarol (423 g, 2100 tamd ang 27 (<
s - LY Tam S ol Fesns o
g = ghthedgsired compgund gs acologess gily 5 74 (2m, 4, g = 8.6 He).
[0767]

Step 78c) Methyl

3-[3-[ (4’ -chlorobiphenyl-4-yl)methoxymethyl]piperidin-1-yl]ben
zoate

[0768]

[Chemical formula 177]

O o/\O’ C ~COOMe

Cl I

[0769]

Using 3-[ (4’ -chlorobiphenyl-4-yl)methoxymethyl]piperidine
(237 mg, 0.750 mmol) and 3- (methoxycarbonyl)phenylboric acid (270
mg, 1.50 mmol), the same procedure was followed as in Example 2
to give 168 mg (50%) of the desired compound as a colorless oil.
'H NMR (400 MHz, CDCls) & 1.18-1.28 (1H, m), 1.64-1.75 (1H, m),
1.77-1.87 (2H, m), 2.03-2.14 (1H, m), 2.65 (1H, dd, J = 12.2, 9.8
Hz), 2.77-2.84 (1H, m), 3.41-3.48 (2H, m), 3.59 (1H, td, J=11l.¢,
3.7 Hz), 3.74 (1H, dd, J =12.2, 3.7 Hz), 3.89 (3H, s), 4.55 (1lH,
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1H NMR (400 MHz, DMSO-d6) 5 1.28-1.37 (1H, m), 1.38-1.50 (1H, m),
1.69-1.78 (2H, m), 1.80-1.89 (1H, m), 2.77-3.40 (4H, m), 3.72-3.93 (1H,
m), 4.11-4.25 (1H, m), 4.42 (1H, d, J = 12.2 Hz), 4.43 (1H, 10 d, J = 12.2
Hz), 6.97 (2H, d, J = 8.6 Hz), 7.05-7.08 (2H, m), 7.23 (2H, t, J = 8.6 Hz),
7.32 (2H, d, J = 8.6 Hz). FAB(m/z): 411 (M+H) [0800] Step 82b)

3-[ 4-(4-Fluorophenoxy]) henyllmethoxymethyl]piperidine 15 [0801] B
31 T{Chémfealformita 108 X 1 950U 6 (6808] Using 30 {7 98 7 = 7.9,

2.4 [0 0267 b e Saihe pracediriviad fonowbtiak Ko Gtef 61o of 1 (16
| i %) of i d
4 3 G 111 N 00 Mt 3, DUISO.H6) 5 0% 1 A2 (o)~ -6 H2).

; 611.1%?1.40{%;, m) 1.51-1.58 (1H, m), 1.65-1.73 (2H, m), 2.23 (1H, dd, J =
0111 879.81) 2.42 (1H, td, J = 11.6, 3.1 Hz), 2.85 (1H, td, J = 11.6, 3.1 5

. Hz), 2.96-2.99 (1H, m), 3.24-3.26 (2H, m), 4.39 (1H, d, J = 12.2 Hz), 4.41
FAB FTIZI’%J i%lgz. ;ﬁz 75 06 (2H, d, J = 8.6 Hz), 7.06 (2H, dd, J=9.2, 4.9
(077H2). 723 (2H,1, 1= 8.6 Hz), 7.31 (2H, d, J = 8.6 Hz). [0803]

<Example 79>
Methyl

3-[3-[ (4" -Chlorobiphenyl-4-yl)oxymethyl]piperidin-1-yl]benzoat

e
1-(tert-Butoxycarbonyl)-3-[ (4’ -chlorobiphenyl-4-yl)oxymethyl]p
iperidine

[Chemical formula 178]

cl
(
O O/\O\IB\OJV

1-(tert-Butoxycarbonyl)piperidin-3-ylmethanol (323mg, 1.50
mmol) and 4’ -chloro-4-hydroxybiphenyl (307 mg, 1.50 mmol) were
suspended in tetrahydrofuran (15 mL). To this suspension,
triphenylphosphine (608 mg, 2.25 mmol) was added and the mixture
was stirred at room temperature for 10 min. A 40%
diethylazodicarboxylate/toluene solution (1.36 mL, 3.00 mmol) was
then added and the mixture was stirred at room temperature for 16

hours. Subsequently, water was added and the mixture was extracted
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10 Step 82c) Methyl
3-[3-[[4-(4-fluorophenoxy)phenyllmethoxymethyl]piperidin-1-yl] benzoate
[0804] [Chemical formula 189] F \j O~N COOMe O 15 [0805] Using
3-[4-(4-fluorophenoxy) benzyloxymethyl]piperidine (35.7 mg, 0.113mmol)
and 3- (methoxycarbonyl) phenylboric acid (40.7 mg, 0.226 mmol) , the

.. same procedure was followed as in Example 2 20 to give 29.1 mg (57%
WAt R P Hosifed Capount Bs-a CoBTEsS Bfl. "HEF RRIR (406 Wiz, GoCia) Lowed

51.16-1.25 (1H, m), 1.45-1.93 (3H, m), 2.02-2.12 (1H, .m), 2.60-2.65 (1H,
% ARG s (140 306945 (2R, R o SR BLH Iy 3 7008 74 Vo

3.89 (3H. s ,4.47§ '

(1H, m), 39 (1H,d, J = 11.6 Hz), 4,49 (1H, d, J = 11.6
Furt lzf,aerstr.%é’-ni. @ m)°74 t(Jlll{P dﬁ?ﬁl:dél.%,]?ﬁ?’zg%)l,%fé-q/. (M, !

chrorzléli):(? 2 1%'1—-,1&3%%(1 :(,@T%%ha??z% 7.60,(1H, brs). FAB (m/z): 450 (M+H), 5108061 _ 40,
g I pharopheny-t metitiozols yimethenparond, ayinc

'H NMR (400 MHz, CDCls) & 1.34-1.53 (11H, m), 1.67-1.74 (1H, m),
1.86-1.95 (1H, m), 1.98-2.08 (1H, m), 2.62-3.02 (2H, m), 3.80-4.25
(4H, m), 6.95 (2H, d, J=8.6 Hz), 7.37 (2H, d, J=8.6Hz), 7.44-7.48
(4H, m).

FAB' (m/z): 401 (M+H).

[0771]

3-[ (4" -Chlorobiphenyl-4-yl)oxymethyl]piperidine

[0772]

[Chemical formula 179]

[0773]

Using
1-(tert-butoxycarbonyl)-3-[ (4’ —chlorobiphenyl-4-yl)oxymethyl]p
iperidine (401 mg, 0.998 mmol), the same procedure was followed
as in Step 76b of Example 76 to give 250 mg (83%) of the desired

compound as a colorless powder.
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[Chemical formula 190] N Me CI H OYN,N COOMe O [0808]
1-[3-(Methoxycarbonyl)phenyl]nipecotic acid (105 mg, 0.400 15 mmol)
was suspended in benzene (8 mL) . To this suspension,
diphenylphosphoryl azide (0.0948 mL, 0.440 mmol) and triethylamine
(0.0615 mL, 0.440 mmol) were added and the mixture was stirred for 2
hours while being refluxed. Subsequen

1 ly,

B NS 4L eRIbroReny i) théthyit i&zo}-%?ﬁtr%é‘thé%r(f@s'mb;6.14790'% (1, m),
[ lami 0,0615 0.440 | dded and th

L oo RAelyenig 0092 Thy OOl s LS PIT <, .

1z , 3909 and she mixtyre was extragtedd with ethy] agetgte, The exractwas 5

 washed seqUentially with a saturated aque€ous sodium 2 icarbon

Hz) S%|U88n ggg briorllg. Tgiszwq_\sl foélow;dlb%l(%?yin oyer negiur;'}sglf%t-e7 Hz)

and evaporation of the solvent. Purifica 6f the restiltifg re'sidue by

7.0 13!{5@1 ge'glco'b’m—” ghrgﬁaﬁzgoggﬁ.hzjh%ane d etgy':a%e.t%t%]é 0:1,% ¢ ](%5\, d,

ve 103'mg (52%) o fed compound 5 as a ¢olorless powder.

5 ?%Rm‘%?%_“f@%_ﬁ)ééﬁ’m%',1'%2'4'985-(‘04 m), 2.50 (3H, ), 3.06-3.13

3.35-3.38°(1H,'m) , 3.90 (3H, s) , 3.93-4.00
[077% H, m), 5.16 (1H, d, J = 6.7 Hz), 5.24 (2H, s), 7.11 (1H, d, J = 7.3 Hz),
29 (1H,t,J=7.9Hz), 7.38 (2H, d, J=8.6 Hz) , 7.52 10 (1H, d, J = 7.9

Methli;lf)’ 7.58 (1H! brS), 7.83 (ZH, d, J=8.6 HZ)

3-[3-[ (4" —chlorobiphenyl-4-yl)oxymethyl]piperidin-1-yl]benzoat
e
[0775]

[Chemical formula 180]

Cl ‘
‘ O/\OI/QCOOMe
[0776]

Using 3—-[ (4’ —-chlorobiphenyl-4-yl)oxymethyl]piperidine (125
mg, 0.414 mmol) and 3- (methoxycarbonyl)phenylboric acid (149 mg,
0.828 mmol), the same procedure was followed as in Example 2 to
give 105 mg (58%) of the desired compound as a colorless powder.
'H NMR (400 MHz, CDCls) & 1.32-1.42 (1H, m), 1.71-1.81 (1H, m),
1.84-1.96 (2H, m), 2.23-2.33 (1H, m), 2.74-2.80 (1H, m), 2.84-2.90
(14, m), 3.62 (1H, td, J = 12.2, 3.7 Hz), 3.80 (1H, dd, J = 12.2,

3.7 Hz), 3.91 (3H, s), 3.92-4.00 (2H, m), 6.99 (2H, d, J = 8.6 Hz),
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FAB’(m/z): 500 (M+H) [0809] <Example 84> Methyl 15
2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethoxycarbonyl amino]
piperidin-1-yllbenzoate [0810] [Chemical formula 191] N Me CIL\SO N
0 COOMe 20 [0811] Using 1-[2-(methoxycarbonyl)phenyl]nipecotic acid
(79.0 mg, 0.300 mmol) and 2-(4-chlorophenyl)-4-methylthiazol-5-yI
methanol (71. 9 mg, 0.300 mmal) , the same procedu was followe

7+ Loy %—([amgre 241 g3 190 8[%’43 7 &9%&) bt tht desired g&%poun&g %\ZH d
eIIow il. [0812] 1H NMR 400 CRG13) 5 1,54-1.65 (2H, m),
= % iTe (29 m[% %slbols‘(%ﬁ, y(fﬁ 55'— £9) 1.8 H),
3, 10 89 (3H, s), 3. 90 3.96 (1H, m), 5.22 (1H, d, J = 13.4
FAB ‘2_%9 827 5 @‘)J‘% 13.4 Hz) , 6.16 (1H, d, J = 7.3 Hz) , 7.02-7.06 (2H,
1 7.37-7.43 (3H, m), 7.71 (1H, dd, J = 7.3, 1.8 Hz), 7.83 (2H, d, J = 8.6

[O7T%). FAB (m/z): 500 (M+H) 10 [0813] <Example 85>

<Example 80>
Methyl

3-[3-[ (4-phenylthiazol-2-yl)thiomethyl]piperidin-1-yl]benzoate

[0778]

Step 80a)

l1-(tert-Butoxycarbonyl)-3-[ (4-phenylthiazol-2-yl)thiomethyl]pi
peridine

[0779]

[Chemical formula 181]

3. Uﬁo%

[0780]
2-Mercapto—-4-phenylthiazole (304mg, 1.54mmol) andpotassium
carbonate (261 mg, 1.85 mmol) were added to
1-(tert-butoxycarbonyl)-3-iodomethylpiperidine (500 mg, 1.54
mmol) in N,N-dimethylformamide (5 mL). The mixture was stirred at
room temperature for 30 min. Subsequently, water was added and the
mixturewasextractedwithethyl acetate. Theextractwasthenwashed
withbrine, followedbydryingover magnesiumsulfate andevaporation
of the solvent. Purification of the resulting residue by silica
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Methyl 3-[3-[3-[2-(4-chlorophenyl)-4-methylthiazol-5-yllureido]piperi
din-1-yllbenzoate 15 [0814] [Chemical formula 192] H H CI\ SYNYNN
COOMe N N [0815] 1-[3-(Methoxycarbonyl)phenyl]nipecotic acid (54.0
mg, 0.205 20 mmol) was suspended in benzene (4 mL) . To this
suspension diphenylphosphoryl azide (0.0487 mL, 0.226mmol) and
trieth lamine (0.0316 mL, 0.226 mmol) were added and the mlxture was

gel %ﬁﬂr& Bor DRSS WHiRBEInd HefipRs. Sbdbtiehts taks — 401 —> 10:1)
-2- hl -4-methylt le 0.205 )]
U K e T T i R
t t f h f Wat th dded
R s e e M e i

1. gs 25Uty W'tg%m%'éL byochic i saurted sopeous s .

blcarbonate 'solution and brlne e was product” wa

o1, M reignejsm]n} Ifg%e 1[1191 the solv nﬂvaf %vgappfﬁted Pugfl |0p %Iﬁ[h%ZH m)

dlting residue llica gél column chromatogta y (hexane : et

7 39a9etﬁa 24H1 > ’[0?@1?%/,? 43. ggng 9,(4%%)) of the desired compound as

a yello owder
FAB' (m/z): 391 (M+H).

[0781]
Step 80b) 3-[(4-Phenylthiazol-2-yl)thiomethyl]piperidine
[0782]

[Chemical formula 182]
J S
@JQ’)\SNOH

[0783]

Using
1-(tert-butoxycarbonyl)-3-[ (4-phenylthiazol-2-yl)thiomethyl]pi
peridine (598 mg, 1.53 mmol), the same procedure was followed as
in Step 76b of Example 76 to give 420 mg (92%) of the desired compound
as a pale yellow oil.
'H NMR (400 MHz, DMSO-dg) & 1.15-1.24 (1H, m), 1.28-1.38 (10H, m),
1.54-1.61 (1H, m), 1.73-1.83 (1H, m), 1.84-1.91 (1H, m), 2.30 (1H,
dd, J =11.6, 9.8 Hz), 2.42 (1H, td, J = 11.6, 3.1 Hz), 2.81 (1H,

td, J 12.2, 3.7 Hz), 3.00-3.03 (1H, m), 3.17 (1H, dd, J = 13.4,
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1H NMR (400 MHz, CDC13) 5 1.68-1.80 (4H, m), 2.33 (3H, s), 3.00-3.05
(1H, m), 3.16 (1H, dd, J = 11.6, 5.5 Hz), 3.20-3.25 (1H, m), 3.28 (1H, dd,
J=11.6, 3.1 Hz), 3.87 (3H, s), 4.12-4.18 (1H, m), 5.49 15 (1H,d, J=7.9
Hz), 6.72 (1H, brs), 7.07 (1H, dd, J=7.9, 1.8 Hz), 7.25-7.29 (1H, m), 7.36
(2H, d, J=8.6 Hz), 7.49 (1H, d, J =7.3 Hz), 7.53-7.54 (1H, m), 7.76 (2H,
=8.6 Hz : 485 (M+H) 817]1%20 <Example 86> Meth3/I

U5 P S8 AVt KGR v R o gL L e gl
din-1-y|lbenz 0818] 25[Ch ical formula 1931 243 HH CI\ SYNyN
L2 R Myel;oggﬁ%?lt%eé [(S%ﬂg] @iihgeﬁ(ngrﬁ%ot O%J(yéér}%fgnnﬁ me?]yﬁr%ipfclonﬁg m) .

[0783?@ (79.0 mg, 0.300mmol) and
-amino-2-(4-chlorophenyl)-4-methylthiazole (67.4 5 mg, 0.300 mmol) ,

the same procedure was followed as in Example 85 togive29.0mg (20%)
Steporﬁ%édflseﬁ%%g%mpoundasapaleyellowamorphous product. 1H NMR (40

QU RGP ST G SR 200 B e

07864H. M), 3.85 (3H, s) , 4.10-4.13 (1H, m) , 6.83 (1H, brs) ,

= 7.3,

[Chemical formula 183]
S
O &y
N S/\O\l COOMe

[0786]

Using 3-[ (2-phenylthiazol-4-yl)thiomethyl]piperidine (210
mg, 0.707 mmol) and 3- (methoxycarbonyl)phenylboric acid (254 mg,
1.41 mmol), the same procedure was followed as in Example 2 to give
159 mg (53%) of the desired compound as a colorless oil.

'H NMR (400 MHz, CDCls) & 1.29-1.39 (1H, m), 1.65-1.76 (1H, m),
1.80-1.88 (1H, m), 2.00-2.06 (1H, m), 2.14-2.25 (1H, m), 2.73 (1H,
dd, J =12.2, 9.8 Hz), 2.85 (1H, td, J = 11.6, 3.7 Hz), 3.30 (1H,
dd, J = 13.4, 7.3 Hz), 3.34 (1H, dd, J =13.4, 6.1 Hz), 3.57 (1lH,
td, J§ =12.2, 3.7 Hz), 3.75-3.79 (1H, m), 3.89 (3H, s), 7.12 (1lH,
dd, J=7.3, 1.8 Hz), 7.25-7.29 (1H, m), 7.31-7.35 (2H, m), 7.39-7.43
(2H, m), 7.47-7.49 (1H, m), 7.59-7.60 (1H, m), 7.86-7.89 (2H, m).
FAB' (m/z): 425 (M+H) .

[0787]

<Example 81>
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6.92 (1H, brs), 7.07 (1H,t,J=7.3 Hz), 7.11 (1H,d, J = 7.9 Hz), 7.35 (2H,
d,J=8.6 Hz), 7.46 (1H,td, J=7.3, 1.2 Hz), 7.75 (1H, dd,J=7.3, 1.2
Hz), 7.79 (2H, d, J = 8.6 Hz). FAB (m/z): 485 (M+H) 15 [0820] <Example
87> Methyl 3-[3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]-2-oxoethyl]p
iperidin-1-yl]lbenzoate 20 [0821] Step 87a)
2-[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]-2-(trimethylsilylo
%cetonitrile 244 10822] [Chemical formula 194] _ N Me C) H'Y Sc

5 OIMS (TC%l [0823] 5

a opoheR aa r a gemyge

o mmol) was suspended in acetonltrlle (4 mL) . To thls suspen5|on
— trimethylsilyl cyanide (0.529 mL, 4.00 mmol) and zinc iodide (12.8 mg,
078 0400 mmol) were added and the mixture was stirred at room
e]mperature for 2 hours. Subsequently, water was added and 10 the
s tepm&tgge was extracted with ethyl acetate. The extract was washed

1-Trifluoroacetyl-3-[[4-(4-fluorophenoxy)phenyl]methoxy]piperi
dine
[0789]

[Chemical formula 184]

[0790]

Using l-trifluorocacetyl-3-hydroxypiperidine (394 mg, 2.00
mmol) and 4-(4-fluorophenoxy)benzylchloride (473 mg, 2.00 mmol),
the same procedure was followed as in Step 6a of Example 6 to give
434 mg (55%) of the desired compound as a colorless oil.

'H NMR (400 MHz, CDCls) & 1.47-1.61 (1H, m), 1.64-1.79 (1H, m),
1.84-2.06 (2H, m), 3.22-3.31 (1H, m), 3.43-3.50 (1H, m), 3.52-3.62
(2H, m), 3.82-3.95 (1H, m), 4.46-4.63 (2H, m), 6.92-7.05 (5H, m),
7.26-7.29 (3H, m).

FAB" (m/z): 397 (M+H).

[0791]

Step 81b) 3-[[4-(4-Fluorophenoxy)phenyl]methoxy]piperidine
[0792]
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with brine, followed by drying over magnesium sulfate and evaporation of
the solvent. The residue was air-dried to give 669 mg (quant.) of the
desired compound as a pale yellow powder. 1H NMR (400 MHz, CDC13)
50.25 (9H, s), 2.49 (3H, s), 5.69 (1H, s), 157.41 (2H, d, J = 8.6 Hz), 7.85
(2H, d, J = 8.6 Hz). FAB (m/z): 337 (M+H) [0824] Step 87hb)
1-(tert-Butoxycarbon g-s-[2-[2-(4-ch|orophenyI)-4-methyIthiaz 20

[Che%%%‘/h-zfi%%g‘/é’tﬂw%ﬂ% fidine [0825] [Chemical formula 195] 245 Me O Cl
\'N S NxO O In an argon atmosphere, a solution of 1.8mol/L lithium

irsQpkdpytamide in heptane/tetrahydrofuran/ethylbenzene (1.22 mL, 2.19
), c d to -A8C, was added to 5
F~ 292-(

4-chlofophényl}-4-mwthylthiazol-5-yl]-2-(trimethylsilylo xy)
acetonitrile (669 mg, mmol) intetrahydrofuran (2 mL). The mixture
was stirred for 20 min, followed by addition of
[079%-(tert-butoxycarbonyl)-3-iodomethylpiperidine (647 mg, 1.99 mmol) in
e]trahydrofuran (2 mL) . The mixture was further stirred 10 for 1 hour as it

W W%%Yzﬂ‘ 5£8E L0 [oom temperatire, Q,omoul, qg;ehilgd BYIgenlonc, ygeq
acld was then gal(fec}lar% the mixture was
to l-trifluoroacetyl-3-[4-(4-fluorophenoxy)benzyloxy]lpiperidine
(434 mg, 1.09 mmol) in methanol (4 mL). The mixture was refluxed
for 2 hours and was allowed to cool. Water was then added and the
mixture was extracted with ethyl acetate. The organic layer was
washed with brine and the washed product was dried over magnesium
sulfate. The solvent was evaporated to give 314 mg (95%) of the
desired compound as a colorless oil.
'H NMR (400 MHz, DMSO-dg) & 1.23-1.36 (2H, m), 1.56-1.64 (1H, m),
1.92-1.99 (1H, m), 2.32-2.42 (2H, m), 2.69-2.73 (1H, m), 3.01-3.04
(l1H, m), 3.24-3.31 (1H, m), 4.47 (2H, s), 6.95 (2H, d, J = 8.6 Hz),
7.05 (2H, dd, J =9.2, 4.3 Hz), 7.22 (2H, t, J=8.6 Hz), 7.32 (2H,
d, J = 8.6 Hz).
[0794]
Step 81lc) Methyl
3-[3-[[4-(4-fluorophenoxy)phenyl ]methoxy]piperidin-1-yl]lbenzoa
te
[0795]

[Chemical formula 186]
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further stirred for 10 min. Subsequently, the mixture was extracted with
ethyl acetate and washed sequentially with a saturated aqueous sodium
bicarbonate solution and brine. The washed product was dried 15 over
magnesium sulfate and the solvent was evaporated. Purification of the
resulting residue by silica gel column chromatography (hexane : ethyl
acetate = 20:1 -> 5: 1) gave 429 mg (50%) of the desired compound as a

Ve s 1 MR(400M C13)5122152(12H m), 1.61-1.68
/Q: 6- 93 (1H, 18228(1H m), 2.67 (1H, dd, J = 7.3,
Hz), 2 m dGQOMES.9, 6.1 Hz), 2.87-3.10 (1H, m),
3.67-3.97 (2H, m), 7 dJ 8.6 Hz), 7.92 (2H, d, J 8.6 Hz). 246
FAB'(m/z): 434 (M+H) [0826] Step 87c)
e RS X 0e IRIRe, 211U 157

cal ormula sing
0. 52} (fert- “tmr(%faib?m%'%ﬁo[%}caﬁbcohrll%r henyl)-frmetyithiaz, 157 ng, 1.04

mmol), the same procedure was followed as in Example 2 to give 94.8

mg (42%) of the desired compound as a colorless oil.

'H NMR (400 MHz, CDCls) & 1.46-1.55 (1H, m), 1.59-1.75 (1H, m),

1.87-1.94 (1H, m), 2.07-2.15 (1H, m), 2.81-2.90 (2H, m), 3.50 (1H,
td, J =12.2, 4.3 Hz), 3.57-3.66 (1H, m), 3.70-3.74 (1H, m), 3.90
(34, s), 4.57 (14, d, J=11.6Hz), 4.61 (1H, d, J=11.6Hz), 6.93-7.05
(6H, m), 7.09-7.11 (1H, m), 7.28-7.34 (3H, m), 7.49 (1H, d, J =
7.3 Hz), 7.60 (l1H, brs).

FAB' (m/z): 436 (M+H).

[0796]

<Example 82>

Methyl

3-[3-[[4-(4-fluorophenoxy)phenyl ]methoxymethyl]piperidin-1-y1]

benzoate

[0797]

Step 82a)
1-Trifluoroacetyl-3-[[4-(4-fluorophenoxy)phenyl]methoxymethyl]
piperidine

[0798]

[Chemical formula 187]
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ol-5-yl]-2-oxoethyl]piperidine (429 mg, 0.986 mmol), the same procedure
was followed as in Step 76b of Example 76 to give 281 mg (85%) of the
desired compound as a yellow oil. 15 'H NMR (400 MHz, DMSO-d6) 5
1.08-1.18 (1H, m), 1.31-1.42 (1H, m), 1.51-1.58 (1H, m), 1.72-1.78 (1H,
m), 1.94-2.04 (1H, m), 2.25 (1H, dd, J =11.6, 9.8 Hz), 2.43 (1H, td, J =
11.6, 2.4 Hz), 2.71 (3H, s), 2.75-2.85 (3H, m), 2.90 (1H, dd, J =11.6, 2.4
Hz), 7.60 (2H, d, J = 8.6 Hzf28.03 (2H, d, J = 8.6 Hz). 20 [0829] Step

F_8%d) Me d -4 hlgr enyl)-4-methylthiazol-5-yl]-2-oxoethyl]p

in- en2083 JChemical formula 197] N Me CI\S N
OOfMe 0831] 5 Using

3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]-2-oxoethyl]pipe ridine (140

(07 9%, 0.418mmol) and 3- (methoxycarbonyl) phenylboric acid (150 mg,
.836 mmol) , the same procedure was followed as in Example 2 to give

ool TSI Setenconeur s patlon LIS HANELSO - oo
mmo1 H1:8:9-8 Hg)- 21 (382 (4H M), 281°2,9339 M (473 ng, 2.00 mmol),
the same procedure was followed as in Step 5a of Example 5 to give
110 mg (13%) of the desired compound as a colorless oil.

'H NMR (400 MHz, DMSO-ds) & 1.28-1.37 (1H, m), 1.38-1.50 (1H, m),
1.69-1.78 (2H, m), 1.80-1.89 (1H, m), 2.77-3.40 (4H, m), 3.72-3.93
(l1H, m), 4.11-4.25 (1H, m), 4.42 (1H, d, J = 12.2 Hz), 4.43 (1lH,
d, J=12.2 Hz), 6.97 (2H, d, J = 8.6 Hz), 7.05-7.08 (2H, m), 7.23
(2H, t, J = 8.6 Hz), 7.32 (2H, d, J = 8.6 Hz).

FAB" (m/z): 411 (M+H).

[0800]

Step 82b) 3-[[4-(4-Fluorophenoxy)phenyl ]methoxymethyl]piperidine
[0801]

[Chemical formula 188]

AONOAAS)
o)
[0802]
Using
l-trifluoroacetyl-3-[4- (4-fluorophenoxy)benzyloxymethyl]piperi
dine (110 mg, 0.267 mmol), the same procedure was followed as in

Step 81b of Example 81 to give 71.4 mg (85%) of the desired compound
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3.57 (1H, td, J = 12.2, 4.3 Hz), 3.65 (1H, dd, J = 12.2, 3.7 Hz), 3.90 (3H,
s), 7.13 (1H, dd, J = 7.9, 1.8 Hz), 7.29 (1H, t,J = 7.9 Hz), 7.44 (2H, d, J =
8.6 Hz), 7.47 (1H, d, J = 7.9 Hz), 7.59 (1H, 15 brs), 8.03 (2H, d, J=8.6
Hz). FAB (m/z): 468 (M+H) [0832] <Example 88> Methyl 20
3-[3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]ethenyl]piper
idin- 1 -yllbenzoate [0833] 248 Step 88a)

as ar£ e ehidisshényl)-4-methylthiazol-5- yI]methyItrlphenyIphosph onium

d 834] 5[Ch f I Me CI. S I.P+Ph3 I- [08
H N@%léiﬁén%l%%sbh[li)neemlca Ogmu fr@]mo?) and 1H§L}Jrﬁ“idd|(ljé%§8 4[§ gﬁ?
dded 5 h hyl-2- h
L-o1g -me%wfa aazg]g(l Og, C r%n&%élﬁn%ét(racgdgg? rgfﬁn(g)ﬁl mB) T%l 6

tr%:cé};%gtgﬁture dwa§r stlrrle{j é‘ij %h?ug hI|§ b%pg ?thrre% C§ul3lseqtielntlg 31

powdery proddctwas co écted yf ration ahd washed

), ithdiexang ot é%fe %13 gfaygnt ) of the gesirgd compound,as & - 5 _ 155

colorless powder
Hz), 4.41 (1H, d, J =12.2 Hz), 6.96 (2H, d, J = 8.6 Hz), 7.06

(2H,

dd, J = 9.2, 4.9 Hz), 7.23 (2H, t, J = 8.6 Hz), 7.31 (2H, 4, J =

8.6 Hz).
[0803]

Step 82c) Methyl

3-[3-[[4-(4-fluorophenoxy)phenyl]methoxymethyl]piperidin-1-y1]

benzoate
[0804]

[Chemical formula 189]

[0805]

: COOMe

Using 3-[4-(4-fluorophenoxy)benzyloxymethyl]piperidine

(35.7mg, 0.113mmol) and 3— (methoxycarbonyl)phenylboric acid (40.7

mg, 0.226 mmol), the same procedure was followed as in Example 2

to give 29.1 mg (57%) of the desired compound as a colorless oil.

'H NMR (400 MHz, CDCls) & 1.16-1.25 (1H, m), 1.45-1.93 (3H, m),

2.02-2.12 (1H, m), 2.60-2.65 (1H, m), 2.76-2.83 (1H, m), 3.38-3.45

(2, m), 3.56-3.61 (1H, m), 3.70-3.74 (1H, m), 3.89 (3H, s),
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15 'H NMR (400 MHz, DMSO-d6) 5 1.80 (3H, d, J = 3.1 Hz), 5.45 (2H, d,

J=14.1),7.52 (2H, d, J = 8.6 Hz), 7.74-7.82 (14H, m), 7.93-7.98 (3H, m).

[0836] Step 88b) 20

1-Benzyloxycarbonyl-3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5

-yllethenyl]piperidine [0837] [Chemical formula 199] 249 N Me CI-~{S 'k

In an argon atmos}gzhere, a solution of 1. 59 mol/L n;jgut | lithium _in
d

(11 hEkare (2.08 niL, 533 mimal, chifléd (5/-78C, was Gded to & 2705 (6H,

uspensjon of
m, ?z- -cr‘nrjbfrlopt?egrfy|)q4-=m§th§/rthi%z%l-%-zyl]me7th§|?ri‘p?fe%%/|ph%%phméniu?n' 47 (15,
iodi .80 g, 2.94 mmag]) in tetrahydrofuran (20 mL) The reaction
ds Jm_ix?lﬁ'egl w%aé stirr:-:?d 6fré‘r 1&1)%Urt3§ ?t)vx'/armed from -78C to room
+ temperatyre. Subsequently, the mixture was chilled again to -78C and
FAB a“% E)rfz'ylc')zix%g:ar o+n%/ -3-formylpiperidine (727 mg, 2.94 10 mmol) in
(08 Oheirahydrofuran (5 mL) was added. The mixture was stirred at -78C for 1
ur and at room temperature for the subsequent 6 hours. Subsequently,
water added and the mixture was extracted with ethyl acetate and
<Exam %%
washed with brine. The washed product was dried over magnesium
Sli|fate and the solvent was evaporated. 15 Purification of the resulting

idue by silica gel column chromatography (hexane : ethyl acetate =
31320 L2 F)AE 346 v 1) —4-methylthiazol-5-y1]methoxycarbonyl

Meth

amino]piperidin-1l-yl]benzoate

[0807]

[Chemical formula 190]
Me
N
o~ O~ o R
S hig
O

[0808]

Ur C ~COOMe

1-[3- (Methoxycarbonyl)phenyl]nipecotic acid (105 mg, 0.400
mmol) was suspended in benzene (8 mL). To this suspension,
diphenylphosphoryl azide (0.0948 mL, 0.440 mmol) and triethylamine
(0.0615 mL, 0.440 mmol) were added and the mixture was stirred for
2 hours while being refluxed. Subsequently,
2—(4-chlorophenyl)-4-methylthiazol-5-yl methanol (105 mg, 0.440
mmol) and triethylamine (0.0615 mL, 0.440 mmol) were added and the
mixture was further stirred for 6 hours while refluxed. Water was
then added and the mixture was extracted with ethyl acetate. The

extract was washed sequentially with a saturated agqueous sodium
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g (87%) of the desired compound as a yellow oil. FAB (m/z): 453 (M+H)
[0838] 20 Step 88c)
3-[2-[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]ethenyl]piperidi ne
[Chemical formula 200] 250 CI N Me ~ S NH [0839]
1-Benzyloxycarbonyl-3-[2-[2-(4-chlorophenyl)-4-methylthia
. zol-5- gethen g iperidine (1.16 g, 2.56 mmol) in 6mal/L 5 hydroch]ori¢
bica 5 BAT35 b WAL KHHEEr HOLT whild bariPrer iined "SUbSaqtety, s °ver
the, reactiog tmixture \gas washed with et?yl acetat?. A 10mol/L aqueous c
mAINESditih Ry drioXide LoUPITRAS Her Added b niske” e mixturé basicHnd ™" ©
th the i%ture was e%trac ed with.ethyl acetate, The extract was waﬁhegfl )
© With'briné, Folloived by dryitig over magnesium 10'stffate and évaporation "< *
f the solvent. The residue was air-dried to give, (49 92%) of th
oty G o Ayl Ao FAR ALy 1B kIR (e omoound
0 aSte%SSq[) Mett]?/(l)lger
(If)- T§ f-ff-( ~ch orophenyl)-4-methylthiazol-5-yl]ethenyl]p
1y ndRefgy Tyllbenzaate (084115, 1 o5 (am, m), 2.50 (3H, s), 3.06-3.13

(2H, m), 3.16-3.24 (1H, m), 3.35-3.38 (1H, m), 3.90 (3H, s), 3.93-4.00
(l1H, m), 5.16 (1H, d, J = 6.7 Hz), 5.24 (2H, s), 7.11 (1H, d, J
= 7.3 Hz), 7.29 (1H, t, J=7.9 Hz), 7.38 (2H, d, J = 8.6 Hz), 7.52
(1, d, J = 7.9 Hz), 7.58 (lH, brs), 7.83 (2H, d, J = 8.6 Hz).
FAB " (m/z): 500 (M+H).

[0809]

<Example 84>

Methyl

2-[3-[[2-(4-chlorophenyl) -4-methylthiazol-5-yl]methoxycarbonyl

amino]piperidin-1l-yl]benzoate

[0810]

[Chemical formula 191]

Me
N
0] COOMe

[0811]

Using 1-[2- (methoxycarbonyl)phenyl]lnipecotic acid (79.0 mg,
0.300 mmol) and 2-(4-chlorophenyl)—-4-methylthiazol-5-y1 methanol
(71.9mg, 0.300 mmol), the same procedure was followed as in Example
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[Chemical formula 201] N Me CI Si N COOMe 20 [0842] Using 251
3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]lethenyl]piperidi ne (153 mg,
0.480 mmol) and 3-(methoxycarbonyl)phenylboric acid (173 mg, 0. 960
mmol) , the same procedure was followed as in Example 2 to give 77.7
mg (36%) of the desired compound as a yellow powder. 5 'H NMR (400
83 MHz, CDEl]? 51.35-1.45 (1H, m), 1.70-1.81 (1H, m), 1.83-1.90 ]ng, m;, 11
L9 G551 (I, MY, 2.26 (3H5) 2825582 (2A, TRIDE72. 72 (B S Yellow
.. 2.80 (1H, td, J =12.2, 3.1 Hz), 3.65-3.68 (1H, m), 3.70-3.74 (1H, m), 3.91
oil. (3H, s), 5.94 (1H, dd, J = 15.9, 7.3 Hz), 6.57 (1H, dd, J = 15.9, 1.2 Hz),
[O81é 4 (1H,dd,J=7.9,102.4Hz),7.31 (1H,t,J=7.9Hz),7.39 (2H, d, J =
6 Hz),7.49 (1H,d, J =7.3 Hz), 7.62-7.63 (1H, m), 7.83 (2H, d, J =8.6

A5 D080, w5 ey
S\ Bulo by morproih 3 Yt 5o (1 ™+ 3-8
(3, NEMYD-4-ygthylthiazole;o-carboxamide .,y - o 5 = 13.4 H2), 5.27 (1,
d, J=13.4Hz), 6.16 (1H, d, J=7.3Hz), 7.02-7.06 (2H, m), 7.37-7.43
(38, m), 7.71 (1H, dd, J = 7.3, 1.8 Hz), 7.83 (2H, d, J = 8.6 Hz).
FAB" (m/z): 500 (M+H).
10 [0813]
<Example 85>

Methyl

3-[3-[3-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]Jureido]piperi

din-1-yl]benzoate

15 [0814]

[Chemical formula 192]

cn*Qﬁjjj:gn\@O\coom

[0815]
1-[3- (Methoxycarbonyl)phenyl]nipecotic acid (54.0mg, 0.205
20 mmol) was suspended in benzene (4 mL). To this suspension,
diphenylphosphoryl azide (0.0487 mL, 0.226 mmol) and triethylamine
(0.0316 mL, 0.226 mmol) were added and the mixture was stirred for
2 hours while being refluxed. Subsequently,
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[0845] [Chemical formula 202] 252 CI\ S 1 O H'~ Nx0O N O [0846] Using
2-(4-chlorophenyl)-4-methylthiazole-5-carboxylic acid (307 mg, 1. 21
mmol) and 4- (tert-butoxycarbonyl) morpholine-2-yl 5 methylamine (262
mg, 1.21 mmol), the same procedure was followed as in Step la of
Example 1 to give 483 mg (88%) of the desired compound as a colorless
- am%oly?vdar| 1HMR_(400 MHz, CDC12€5 1.47 (9H, s), 2.66-2. 7% 4H, m), 2.93

)3 28 B SR ) 554 %H)t@%ﬁ%p%ﬁ(lﬁ ?n) ' PoFO5gmmol)

and t[(ggﬁ] iéaﬁn % f\rjg]gl\ﬂg %ﬁ] 28 68rf?m|5| Zveslze(%ll_cgl dJangthe znlxture
hi le- b d
was {n E@Qr 4lq:ror %;a\ﬁ %) %fr%%t'\"%t azo e ?Car ci)xarﬂl%gel%v 08t§']en added

emlca ormula Usm

tb tox b lin-2-yllmet hI
and I*L[ g%rme$%y£3r25 E/%g_ Om éy]g% tl]ycjl (%721% Oro% e extract was

eny car oxam| mmol) e same

washed sequentially with 0.1lmol/L hydrochloric acid, a saturated
aqueous sodium bicarbonate solution and brine. The washed product
was dried over magnesium sulfate and the solvent was evaporated.
Purification of the resulting residue by silica gel column
chromatography (hexane : ethyl acetate = 4:1 —> 1:4) gave 43.5 mg
(44%) of the desired compound as a yellow powder.

[0816]

'H NMR (400 MHz, CDCls) & 1.68-1.80 (4H, m), 2.33 (3H, s), 3.00-3.05
(14, m), 3.16 (1H, dd, J = 11.6, 5.5 Hz), 3.20-3.25 (1H, m), 3.28
(14, dd, J =11.6, 3.1 Hz), 3.87 (3H, s), 4.12-4.18 (1H, m), 5.49
(14, 4, J = 7.9 Hz), 6.72 (1lH, brs), 7.07 (1H, dd, J = 7.9, 1.8
Hz), 7.25-7.29 (1H, m), 7.36 (2H, 4, J = 8.6 Hz), 7.49 (1H, 4, J
=7.3 Hz), 7.53-7.54 (1H, m), 7.76 (2H, d, J = 8.6 Hz).

FAB' (m/z): 485 (M+H).

[0817]

<Example 86>

Methyl

2=[3-[3-[2-(4-chlorophenyl) -4-methylthiazol-5-yl]Jureido]piperi

din-1-yl]benzoate

[0818]
[Chemical formula 193]
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procedure was followed as in Step 76b of Example 76 to give 366 253 mg
(97%) of the desired compound as a colorless powder. 1H NMR (400
MHz, DMSO-d6) 5 2.36 (1H, dd, J = 12.2, 9.8 Hz) , 2.58-2.67 (5H, m),
2.80 (1H, dd, J=12.2,1.8 Hz), 3.23 (2H, td, J =5.5, 1.8 Hz), 3.42 (1H,
td, J=11.0, 3.7 Hz) , 3.46-3.52 (1H, m) , 3.72-3.74 5 (1H, m), 7.58 (2H,
d,J=8.6 Hz), 7.95 (2H d, J=8.6 Hz), 8.33 (1H, t, J =5.5 Hz). [0849]
Step 89c) Methy

CF x(4-clgor Qij azol-5-ylJcarbonylaminome 10
hy ypiTg m{ enzopate 085 hemical formula 204] CI\ sj1 W( IN
COOMe N'NH Usin 8rphoI|n 2-yl
methyl)-2-(4- chIorophenyI) -4- methylthlazole -5-carboxamide (120 mg,

(081 341 mmol) and 3-(methoxycarbonyl)phenylboric acid (123 mg, 0.682
rr;lmol) the same procedure was followed as in Example 2 to glve 102 mg

ST A L
oo B A R SR I MO D s
mg, yz%d%35ﬂgt5,’the7égﬁé’ﬁég%é%ﬂrg %éé followed as in Example 85
togive29.0mg (20%) of thedesired compoundasapale yellowamorphous
product.

'H NMR (400 MHz, CDCls) & 1.47-1.74 (2H, m), 1.97-2.03 (2H, m), 2.40
(3H, s), 2.84-2.90 (1H, m), 2.95-2.98 (1H, m), 3.05-3.08 (1H, m),
3.13-3.16 (1H, m), 3.85 (3H, s), 4.10-4.13 (1H, m), 6.83 (1H, brs),
6.92 (1H, brs), 7.07 (1H, t, J=7.3 Hz), 7.11 (1H, 4, J="7.9 Hz),
7.35 (2H, d, J =8.6 Hz), 7.46 (1H, td, J=7.3, 1.2 Hz), 7.75 (1H,
dd, § =7.3, 1.2 Hz), 7.79 (2H, d, J = 8.6 Hz).

FAB" (m/z): 485 (M+H).

[0820]

<Example 87>

Methyl

3-[3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]-2-oxoethyl]p

iperidin-1-yl]lbenzoate

[0821]

Step 87a)
2-[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]-2-(trimethylsilylo
xXy)acetonitrile
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8.6 Hz), 7.55-7.59 (2H, m), 7.88 (2H, d, J = 8.6 Hz). [0852] <Example 90>
5 Methyl 3-[2-[N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethyl]carba
moyllmorpholin-4-yl]benzoate [0853] Step 90a) 10
N-[[2-(4-Chlorophenyl)-4-methylthiazol-5-ylmethyl]-4-(tert-bu
toxycarbonyl)morpholine-2-carboxamide [0854] [Chemical formula 205]

082 | SITHNO N~ OJ 15 [0855] Using
[ -](4-chIorophenyl)-4-methylthiazol-5-yl methylamine (39.4 mg, 0.165

mmol) and 4-(tert-butoxycarbonyl)morpholine-2-carboxylic acid (38.3 mg,
[Chegig m? 5 g,Jiﬁs‘e flérlr@/procedure was followed as in Step 3a of
Example 20 3togive 49.5mg (67%) of the

desiredcompouNimsacolorlessamorphous product. 1H NMR (400 MHz,
cl 1.4 (9H ﬁ 2.46 (3H, s), 2.76 (1H, t, J =12.2 Hz), 2.88 (1H, t,
1422 HB 3579IMSd, 7= 11.6, 255 3.1 Hz), 3.92-3.96 (3H, m),

4.32-4.43 (1H, eN4.60 (2H, d, J = 6.1 Hz), 6.90 (1H, m), 7.39 (2H, d, J =
8.6 Hz), 7.82 (2H, d, J 8.6 Hz).

[0823]

2—(4-Chlorophenyl) -4-methylthiazole-5-carboaldehyde (475
mg, 2.00 mmol) was suspended in acetonitrile (4 mL). To this
suspension, trimethylsilyl cyanide (0.529 mL, 4.00 mmol) and zinc
iodide (12.8 mg, 0.0400 mmol) were added and the mixture was stirred
at room temperature for 2 hours. Subsequently, water was added and
themixture was extractedwithethyl acetate. Theextract was washed
withbrine, followedby dryingovermagnesiumsulfate andevaporation
of the solvent. The residue was air—-dried to give 669 mg (quant.)
of the desired compound as a pale yellow powder.
'H NMR (400 MHz, CDCls) & 0.25 (9H, s), 2.49 (3H, s), 5.69 (1H, s),
7.41 (2H, 4, J = 8.6 Hz), 7.85 (2H, d, J = 8.6 Hz).
FAB' (m/z): 337 (M+H).
[0824]
Step 87Db)
1-(tert-Butoxycarbonyl)-3-[2-[2-(4-chlorophenyl)-4-methylthiaz
0l-5-yl]-2-oxoethyl]piperidine
[0825]

[Chemical formula 195]
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[0856] 5 Step 90b)
N-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yljmethyljmorpholine-
2-carboxamide [0857] [Chemical formula 206] O CI\ SN-INH NIHO
10 [0858] Using
N-[[2-(4-chlorophenyl)-4-methylthiazol-5-ylJmethyl]-4-(tert-bu
toxycarbonyl) morpholine-2-carboxamide (49.5 mg, 0.110 mmol), the 15
same pro?\?duMeNas followed as in Step 76b of Example 76 to give 29.5
%),0f the desired cdgnpolind as a colorless powder. 1H NMR (400

Cl M . ~©) 46 (1H, dd, J = 12.2 10.4 Hz),
2.58-2.70 (3H, @), 3!Q0 (1H, dd, J = 12.2 3.1 Hz), 3.49 (1H,td, J=11.0
3.1 Hz), 3.77-3.83 (2H, m), 4.39 (2H, d, J =6.1 20 Hz), 7.52 (2H, d, J =

8.6 Hz), 7.87 (2H, d,.J = 8.6 Hz), 8.43 (1H, t,J =6.1 Hz). [0859] 256 Step

61 M%ﬂ'ly?r -ff—[ﬁ-tﬁﬁ(?(ﬁgc ﬁrg, a é]?.]Zlhtl rilltﬂ% l_& L%?r?e]ﬁ ?j.i?h um

90cC orophenyl)-4-me |azor-§- hyljcarba
ai1sTOyYImorphalin4-yllbenzoate [Chemical formula 2071 hy1benzene (1.22 mL,

2.19 mmol), chilled to -78°C, was added to

2-=[2-(4-chlorophenyl)-4-methylthiazol-5-yl]-2-(trimethylsilylo
xy)acetonitrile (669 mg, 1.99 mmol) in tetrahydrofuran (2 mL). The
mixture was stirred for 20 min, followed by addition of
1-(tert-butoxycarbonyl)-3-iodomethylpiperidine (647 mg, 1.99
mmol) in tetrahydrofuran (2 mL). The mixture was further stirred
for 1 hour as it warmed from -78°C to room temperature. 0.5mol/L
ice-chilled hydrochloric acid was then added and the mixture was
further stirred for 10min. Subsequently, themixture was extracted
with ethyl acetate and washed sequentially with a saturated aqueous
sodiumbicarbonate solution andbrine. The washedproduct was dried
over magnesiumsulfate andthe solvent was evaporated. Purification
of theresultingresiduebysilicagel column chromatography (hexane :
ethyl acetate=20:1->5:1) gave 429 mg (50%) of the desired compound
as a yellow oil.

'H NMR (400 MHz, CDCls) & 1.22-1.52 (12H, m), 1.61-1.68 (1H, m),
1.86-1.93 (1H, m), 2.18-2.28 (1H, m), 2.67 (1H, dd, J=7.3, 15.9
Hz), 2.78 (3H, s), 2.82 (1H, dd, J = 15.9, 6.1 Hz), 2.87-3.10 (1H,
m), 3.67-3.97 (2H, m), 7.44 (2H, 4, J = 8.6 Hz), 7.92 (2H, d, J
= 8.6 Hz).
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O CI\\HN COOMe _11\ 0.% 5 [0860] Using
N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethyllmorpholine-
2-carboxamide (29.5 mg, 0.0838 mmol) and 10
3-(methoxycarbonyl)phenylboric acid (30.2 mg, 0. 168 mmol) , the same
procedure was followed as in Example 2 to give 28.9 mg (71%) of the
+ desired compound as a colorless oil. 1H NMR (400 MHz, CDC13) 5 2.47
FAB m/i2dyv 591 ABTHY 3= 12.2, 11.0 Hz), 2.89 (1H, td, J = 12.2 3.1 H2),
[0823 47-3.50 (1H, m), 3.83 (1H, 15dd, J = 8.6, 2.4 Hz), 3.91 (3H, 9),
b4-4.11 (2H, m), 4.22 (1H,dd, J=11.4 Hz,J=3.1 Hz), 4.63 (2H,d, J =
Step6%7'3§)’ 6.96 (1H, t, J = 5.5 Hz), 7.15 (1H, dd, J = 7.9, 2.4 Hz), 7.35 (1H,
t,J='7.9Hz),7.38 (2H,d,J=8.6 Hz) , 7.58 (1H,d, J = 7.3 Hz) ,

., 7.60-7.61 (1H, m), 7.82 (2H, d, J =.8.6 Hz). 20 [0861] <Example 91> 257 .
Methy! “2-[2-[N-[[2-(4-chlorophenyl)-4-methylthiazol-5*ylfméthyl[carba

S NA RS T TS L s

r.ld.lIrpeoyl]morpholin-4-y|]benzoate [0862] 5 [Chemical formula 208] O

[0827]

[Chemical formula 196]

E\I \ Me
C"Q—‘(s NH
O
[0828]

Using
1-(tert-butoxycarbonyl)-3-[2-[2-(4-chlorophenyl)-4-methylthiaz
0l-5-yl]-2-oxoethyl]piperidine (429 mg, 0.986 mmol), the same
procedure was followed as in Step 76b of Example 76 to give 281
mg (85%) of the desired compound as a yellow oil.

'H NMR (400 MHz, DMSO-dg) & 1.08-1.18 (1H, m), 1.31-1.42 (1H, m),
1.51-1.58 (1H, m), 1.72-1.78 (1H, m), 1.94-2.04 (1H, m), 2.25 (1H,
dd, J = 11.6, 9.8 Hz), 2.43 (1H, td, J =11.6, 2.4 Hz), 2.71 (3H,
s), 2.75-2.85 (3H, m), 2.90 (1H, dd, J =11.6, 2.4 Hz), 7.60 (2H,
d, J=8.6 Hz), 8.03 (2H, d, J = 8.6 Hz).

[0829]

Step 87d) Methyl

3-[3-[2-[2-(4-chlorophenyl) -4-methylthiazol-5-yl]-2-oxoethyl]p
iperidin-1-yl]lbenzoate
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CI\NN N H OJ COOMe [0863] Using
N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethyllmorpholine- 10
2-carboxamide (54.4 mg, 0.155mmol) and methyl2-iodobenzoate (40.6
mg, 0.155 mmol) , the same procedure was followed as in Example 58 to
give 64.5 mg (860) of the desired compound as a colorless powder. 1H
NMR (400 MHz, CDC13) 5 2.47 (3H, s), 2.76 (1H, dd, J=11.6, 10.4 Hz),
(083589 (1H, td, J = 11.0 Hz, J = 3.1 Hz), 3.15-3.20 (1H, m), 15 3.69 (1H, dt, J
=12.2 Hz, J = 2.4 Hz)_, 3.87-3.93 (4H, m) , 3.99-4.03 (1H, m), 4.28 (1H,
[Che%‘ét,ci‘i 1%?5,%31%21)?1155-4.66 (2H, m), 6.97 (1H, 1, J = 6.1 Hz),
7.03-7.08 (2H, m), 7.39 (2H, d, J = 8.6 Hz), 7.43 (1H, td, J = 7.9, 1.8 Hz),

7.79 (1HyddMe= 7.9, 1.8 7.83 (2H, d, J = 8.6 Hz). 20 [0864]
/@% > 258 Methy
Cl [2-(&Thigrop 4-methgh@ktd-5-yllmethoxymethyllm

orpholin-4-ylt@nz 865] 5 Step 92a)
4-(tert-Butoxycarbonyl)-2-[[2-(4-chlorophenyl)-4-methylthiazol
(08 3-ﬁ-yl]methoxymethyl]morpholine [0866] [Chemical formula 209]

Using

3-[2-[2-(4-chlorophenyl) -4-methylthiazol-5-yl]-2-oxoethyl]pipe

ridine (140mg, 0.418 mmol) and 3—- (methoxycarbonyl)phenylboric acid

(150 mg, 0.836 mmol), the same procedure was followed as in Example

2 to give 88.7 mg (45%) of the desired compound as a yellow oil.

'H NMR (400 MHz, CDCl3) & 1.24-1.95 (4H, m), 2.40-2.50 (1H, m), 2.70

(1H, dd, g =11.6, 9.8 Hz), 2.77-2.82 (4H, m), 2.87-2.93 (2H,

m) ,

3.57 (14, td, § =12.2, 4.3 Hz), 3.65 (1H, dd, g =12.2, 3.7 Hz),

3.90 (34, s), 7.13 (1H, dd, J =7.9, 1.8 Hz), 7.29 (1H, t, J =

Hz), 7.44 (2H, d, J =8.6 Hz), 7.47 (1H, d, J = 7.9 Hz), 7.59
brs), 8.03 (2H, d, J = 8.6 Hz).

FAB' (m/z): 468 (M+H) .

[0832]

<Example 88>

Methyl

7.9

(1H,

3-[3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]ethenyl]piper

idin-1l-yl]benzoate

[0833]
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OCIS00J0-~ N~(10[0867] Using 4- (tert-butoxycarbonyl)
morpholin-2-yl methanol (217 mg,
1.00mmol)and5-chloromethyl-2-(4-chlorophenyl)-4-methylthiazole (258
mg, 1.00 mmol), the same procedure was followed as in Step 15 Sa of
Example 5 to give 303 mg (69%) of the desired compound as a yellow oil.
1H NMR (400 MHz, CDC13) 5 1.46 (9H, s), 2.45 (3H, s), 2.74 (1H, t, J =
Step15%¥iz), 2.88-3.00 (1H, m), 3.49-3.63 (4H, m), 3.78-4.00 (3H, m), 4.71

o @ TNCH £ 22 90K, TR 0958 20 1,188 280,
. 2-{[3%-%?.— hlorophenyl)-4-methylthiazol-5-yllmethoxymethyllmorp holine
O Hh869] 5 [Chemical formula 210] CI SO:~NH N O [0870] Using

(083 -tert-butoxycarbonyl-2-[[2-(4-chlorophenyl)-4-methylthiazol-5 10
-y]I]methoxymethyl]morpholine (303 mg, 0.690 mmol), the same

[Chemical formula 198]

N Me
C|©—</ ]/\/ o -
g_-P"Ph, |

[0835]

Triphenylphosphine (1.15 g, 4.26 mmol) and sodium iodide (580
mg, 3.87 mmol) were added to
5-chloromethyl-2-(4-chlorophenyl)-4-methylthiazole (1.00 g, 3.87
mmol) in tetrahydrofuran (20 mL). The reaction mixture was stirred
for 5 hours while being stirred. Subsequently, the crystallized
powdery product was collected by filtration and washed with hexane
togive2.43 g (quant.) of the desired compound as a colorless powder.
'H NMR (400 MHz, DMSO-dg¢) & 1.80 (3H, d, J = 3.1 Hz), 5.45 (2H, d,
J=14.1), 7.52 (2H, d, J =8.6 Hz), 7.74-7.82 (14H, m), 7.93-7.98
(3H, m).

[0836]

Step 88Db)
1-Benzyloxycarbonyl-3-[2-[2-(4-chlorophenyl)—-4-methylthiazol-5
-yl]lethenyl]piperidine

[0837]

[Chemical formula 199]
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procedure was followed as in Step 76b of Example 76 to give 220 mg
(94%) of the desired compound as a yellow oil. 1H NMR (400 MHz,
DMSO-d6) 5 2.33-2.42 (4H, m) , 2.57-2.68 (2H, m) 2.76 (1H, dd, J = 12.2,
J=2.4 Hz), 3.36-3.45 (4H, m), 3.48-3.53 15 (1H, m), 3.68-3.72 (1H,
m),4.67 (2H, s), 7.54 (2H, d, J = 8.6 Hz), 7.91 (2H, d, J = 8.6 Hz). [0871]
Step 92c¢) Methyl
3- [2 2-(4-gflo Mshenyl)-4- ﬁthylthiazol-S-yl]methoxymethyl]m 20

7

[ldenzoate [08 [Chemical formula 211] 260 CI \

sing

thylthiaz [J[methoxymethyllmorph 5 oline
(49 Omg 0.145mmol) and 3- (met hoxycarbonyl) phenylbori ¢ acid (52.2

gver%%n%gmr%”(‘%%v% the sar groced%qletvi/g% fqu_w%% ?ns T /Exar%ple )HZL 0. i

dedired compoun as a pale yeIIow ol

i DR o1 iy 31‘?5 YR BABAY A o

cue %3 1?1 fZ(lH th 116HzJ 2.4 Hz) , 3.89-3.90 (4H, m),
PZ2:56-21010H, m), 4.75 (2H, s), 7.10 (1H, dd, J = 7.9, 2.4 Hz), 7.33 (1H, t,

éﬁ?o %@gé%§6%+§ime€%6fgalééél 5-yl]methyltriphenylphosph

onium iodide (1.80 g, 2.94 mmol) in tetrahydrofuran (20 mL). The
reaction mixture was stirred for 1 hour as it warmed from -78°C
to room temperature. Subsequently, the mixture was chilled again
to -78°C and l-benzyloxycarbonyl-3-formylpiperidine (727 mg, 2.94
mmol) in tetrahydrofuran (5 mL) was added. The mixture was stirred
at -78°C for 1 hour and at room temperature for the subsequent 6
hours. Subsequently, water was added and the mixture was extracted
with ethyl acetate and washed with brine. The washed product was
dried over magnesium sulfate and the solvent was evaporated.
Purification of the resulting residue by silica gel column
chromatography (hexane : ethyl acetate = 20:1 -> 5:1) gave 1.16
g (87%) of the desired compound as a yellow oil.

FAB' (m/z): 453 (M+H) .

[0838]

Step 88c)

3-[2-[2-(4-Chlorophenyl) -4-methylthiazol-5-yl]ethenyl]piperidi
ne

[Chemical formula 200]

250



10

15

20

(1H, dt, 3 =7.3, 1.2 Hz), 7.58-7.59 (1H, m), 7.85 (2H, d, J = 8.6 15 H2z).
[0874] <Example 93> Methyl
2-[2-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethoxymethyllm 20
orpholin-4-yllbenzoate [0875] [Chemical formula 212] 261 CI\ S 0"- N Q
N OJ COOMe [0876] Using
2-[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethoxymethyllmorph 5 oline
(110 mg, R,B Menmol) and a solution of methyl 2-iodobenzoate (85.2 mg,
0 Hiin toluene (2 mL), the same procedure was followed as in
C"E@pﬁg@o ANRg (53%) of the desired compound as a pale
yellow oil. 1H NMR @O0QMHz, CDC13) 5 2.45 (3H, s), 2.73 (1H, dd, J =
11.6,10.4 10 Hz), 2.94 (1H, td, J = 11.6, 3.1 Hz), 3.11-3.15 (1H, m), 3.23
H, dt,J=11.6,1. 8 Hz), 3.53-3.63 (2H, m) , 3.86-3.91 (4H, m),
93-3.97 (1H m), 4.00 (1H, dt, J = 12.2, 2.4 Hz), 4.72 (2H, s), 7.01-7.05

o Bl 8 O B (O LS AT LB e

zol-5-yl]ethenyl]piperidine (1.16 g, 2.56 mmol) in 6mol/L

[083

hydrochloricacid (25 mL) was stirred for 1 hour while being refluxed.
Subsequently, the reaction mixture was washed with ethyl acetate.
A 10mol/L aqueous sodium hydroxide solution was then added to make
the mixture basic and the mixture was extracted with ethyl acetate.
The extract was washed with brine, followed by drying over magnesium
sulfate and evaporation of the solvent. The residue was air-dried
to give 749 mg (92%) of the desired compound as a yellow powder.
FAB' (m/z): 319 (M+H) .

[0840]

Step 88d) Methyl

(E)-3-[3-[2-[2-(4-chlorophenyl) -4-methylthiazol-5-yl]lethenyl]p

iperidin-1-yllbenzoate

[0841]

[Chemical formula 201]

[0842]
Using

251



10

15

20

Methyl 5-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p
iperidin-1-yl]-2-methoxybenzoate 20 [0878] Step 94a)
5-[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p
iperidin-1-yl]-2-methoxybenzaldehyde 262 [0879] [Chemical formula 213]
CINHIOMe SN~NCHO O [0880] 5 Using

L éylperldln -3-yl)-2-(4-chlarophenyl)-4-methylthiazole-5- carbo xamid
(254

thg, 6756 AT dnd 3-fofiyi-A-metHéxXsphenybor .8%}&%“3(%@%1? ridi
mmol h same ocedure w sfo owed as in x mple .
B E R hoeh o Rt G Bt A STk PR G it 2cid
400 DC1 .94 (4H 74 (3H, s 92-2.98 (1H )
1733 ¥3§%§ 6 (e < 4%1%%)22%% i ﬁf)@érzi(i‘iiF%af(_llflgEQample

20-7.25 lH m '739'744

2 to(%ﬁ" NS @%zﬁ%wéﬁ SEAE (R H75 (A 15 (DR

[%ﬁ4 cﬁl%ropDCl 3 4- methyﬁhlazol55 yﬁcérbo%ylamlrzg]pl 81 (1H, m),
1.83-1.90 (1H, m), 1.95-2.01 (1H, m), 2.46 (3H, s), 2.52-2.62 (1lH,
m), 2.67-2.72 (1H, m), 2.80 (1H, td, J =12.2, 3.1 Hz), 3.65-3.68
(1H, m), 3.70-3.74 (1H, m), 3.91 (3H, s), 5.94 (1H, dd, J = 15.9,
7.3 Hz), 6.57 (1H, dd, J§ = 15.9, 1.2 Hz), 7.14 (1H, dd, J = 7.9,
2.4 Hz), 7.31 (1H, t, J = 7.9 Hz), 7.39 (2H, d, J = 8.6 Hz), 7.49
(14, d, J = 7.3 Hz), 7.62-7.63 (1H, m), 7.83 (2H, 4, J = 8.6 Hz).
FAB+ (m/z): 453 (M+H).

[0843]
<Example 89>
Methyl

3-[2-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]carbonylaminome

thyl]lmorpholine—-4-yl]lbenzoate

[0844]

Step 89a)

N-[[4- (tert-Butoxycarbonyl)morpholin-2-yl]methyl]-2-(4-chlorop
henyl)-4-methylthiazole-5-carboxamide

[0845]

[Chemical formula 202]
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iperidin-1-yl]-2-methoxybenzoate [0882] 20 [Chemical formula 214] OMe
N~ H CI N-0 CO2Me S O 263 [0883] Using
5-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllcarbonylamino]p
iperidin-1-yl]-2-methoxybenzaldehyde (45.2 mg, 0.0962 mmol), the 5
same procedure was followed as in Step 5d of Example 5 to give 31.8 mg
(66%) of the desired compound as a cream-colored powder. 1H NMR
(400 MHz, CDC@) 51.72-1.9%(4H, m) , 2.74 (3H, s) , 2.88-2.98 (1H, m),

43L30 H, m), 3.87 (3H, s), 3.90 (3H, s),
451 6Hz)69310(1HdJ 8.6 Hz),
740745(3H m), 7.88 (2H, d, J = 8.6 Hz).

FAB (m/z): 500 (M+H) [0884] <Example 95> 15 Methyl
-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllcarbonylamino]p
|p]er|d|n 1-yl]-2-fluorobenzoate [0885]

Using 2-(4-chlorophenyl)-4-methylthiazole-5-carboxylic

acid (307mg, 1.21 mmol) and4- (tert-butoxycarbonyl)morpholine-2-y1
5 methylamine (262 mg, 1.21 mmol), the same procedure was followed
as in Step la of Example 1 togive 483 mg (88%) of the desired compound
as a colorless powder.
'HMR (400 MHz, CDCls) & 1.47 (9H, s), 2.66-2.76 (4H, m), 2.93 (1H,
m), 3.25-3.36 (1H, m), 3.53-3.62 (2H, m), 3.74-3.79 (1H, m), 3.83-4.04
10 (34, m), 6.20 (1H, m), 7.42 (2H, d, J = 8.6 Hz), 7.87 (2H, d, J
= 8.6 Hz).
[0847]
Step 89b) N- (Morpholin-2-yl
methyl) -2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide
15 [0848]

[Chemical formula 203]

0]
O W

Using
N-[[4- (tert-butoxycarbonyl)morpholin-2-yl]lmethyl]-2-(4-chlorop
20 henyl)-4-methylthiazole-5-carboxamide (483 mg, 1.07mmol), the same

procedure was followed as in Step 76b of Example 76 to give 366

253



Step 95a) 20
5-[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p
iperidin-1-yl]-2-fluorobenzaldehyde [0886] [Chemical formula 215] 264
~~// CIQNIIN SN~ CHO O [0887] Using
N-(piperidin-3-yl)-2-(4-chlorophenyl)-4-methylthiazole-5-carbo 5 xamide
%238 mg, 0.709 mmo]) and 3-formyl-4-fluorophenylboric acid (238 mg

1) heSaie Brocedlire Wad faifoed Si T ERSMpR " glve

AT e e S P
o BHTL SO 0200 ﬁ;’*é’af%izﬁ%?’%%m)f 4G s

\]

4

2 8%]218%22 %éo (22‘72-(5 SR T )?13%%;“‘%2 @t

i, 428(M% ] Step 95b) Meth )
) 2 I[2- ( -chl ggﬁhé%yl?4 mge/lfhéyl za{z’olji-'-yl]Bca %oﬁylafnino]_p 8.6 Hz), 8.33

(1H, t, J = 5.5 Hz).

[0849]

Step 89c) Methyl

3-[2-[[2-(4-chlorophenyl) -4-methylthiazol-5-yl]carbonylaminome
10 thyl]lmorpholin-4-yl]benzoate

[0850]

[Chemical formula 204]

15 Using N- (morpholin-2-yl
methyl) -2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide (120
mg, 0.341 mmol) and 3- (methoxycarbonyl)phenylboric acid (123 mg,
0.682 mmol), the same procedure was followed as in Example 2 to
give 102 mg (62%) of the desired compound as a colorless powder.
20 'H NMR (400 MHz, CDCls) & 2.64-2.69 (1H, m), 2.75 (3H, s), 2.90 (1H,
td, J=11.6, 3.1Hz), 3.42-3.51 (2H, m), 3.58-3.62 (1H, m), 3.80-3.92

(6H, m), 4.07-4.11 (1H, m), 6.26 (1H, t, J = 5.5 Hz), 7.11 (1H,
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iperidin-1-yl]-2-fluorobenzoate 20 [0889] [Chemical formula 216] 265 CI N
IIHN C02Me O [0890] Using
5-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllcarbonylamino]p 5
iperidin-1-yl]-2-fluorobenzaldehyde (52.7mg,0.115mmol),thesame
procedure was followed as in Step 5d of Example 5 to give 30.7 mg

7(55_%% of the desired compqund as a colorless powder. 1H 7NMR (490 B
ddr Wiz, 'cBC13)y 5 1176-1.94 (4H, My 2,78 (3H; s?, 2973805 (1t mp s 4 I =

3.16-3.22 (1H 3,25-3.33 (2H, )% 3.93 (3H, s), 4.37-4.44 10 (1H,
8.6 %,6.3%'(%%1,%?3% %%%z)ﬁ@i?r% A& m)P7.05-7.1 '(%EHI?Z ): 7.42
0g5@H d, J = 8.6 Hz), 7.48 (1H, dd, J = 5.5, 3.1 Hz), 7.87 (2H,d, J=8.6
). EI'(m/z) : 487 (M+) [0891] 15 <Example 96> Methyl
3-benzyloxy-5-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]car
<ExalEﬂ%nﬁa%n(%o]piperidin-1-y|]benzoate [0892] 20 Step 96a) Methyl

wﬁ?ﬁbenzyloxy-S-[3-(tert-butoxycarbonylamino)piperidin-l-yl]benz

3-[2-[N-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]lmethyl]carba

moyl]morpholin-4-yl]benzoate

[0853]

Step 90a)
N-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]lmethyl]-4-(tert-bu
toxycarbonyl)morpholine-2-carboxamide

[0854]

[Chemical formula 205]

Using 2-(4-chlorophenyl)-4-methylthiazol-5-y1 methylamine
(39.4 mg, 0.165 mmol) and
4- (tert-butoxycarbonyl)morpholine-2-carboxylic acid (38.3 mg,
0.165mmol), the same procedure was followed as in Step 3a of Example
3togive49.5mg (67%) of thedesired compoundasacolorlessamorphous
product.
'H NMR (400 MHz, CDCls) & 1.47 (9H, s), 2.46 (3H, s), 2.76 (1H, t,
J=12.2 Hz), 2.88 (l1H, t, J = 12.2 Hz), 3.57 (1H, td, J = 11.6,
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oate [0893] 266 [Chemical formula 217] OBn H Il \~O O NN~~CO2Me
[0894] Using 3-(tert-butoxycarbonylamino)piperidine (301 mg, 1.50 5
mmol) and methyl 3-benzyloxy-S-(trifluoromethanesulfonyloxy)benzoate
(595mg, 1.52 mmol), the same procedure was followed as in Example 58
to give 39.7 mg (6.0%) of the desired compound as a brown oil. 1H NMR

0 Mz, CDC13) 5 1,38-1,54 (10K, m). 1.631.73 (14, m), 101,75-1.87

e
, S),

-1 mj, 5%?7 73(5%0‘75”![?7§$1r%) FB(mi‘ 441(%/| d, J

?81?5 15 Step 96b) Methyl

beh yloxy-5-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]car

[085%Tnylam|no]plpend|n 1-yl]benzoate [0896] [Chemical formula 218] OBn
H N~N CO2Me

Step 90Db)

N-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]methyl]morpholine-
2—carboxamide
[0857]

[Chemical formula 206]

[0858]

Using
N-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methyl]-4- (tert-bu
toxycarbonyl)morpholine-2-carboxamide (49.5mg, 0.110 mmol), the
same procedure was followed as in Step 76b of Example 76 to give
29.5 mg (76%) of the desired compound as a colorless powder.

'H NMR (400 MHz, DMSO-dg) & 2.39 (3H, s), 2.46 (1H, dd, J = 12.2
10.4 Hz), 2.58-2.70 (3H, m), 3.00 (1H, dd, J =12.2 3.1 Hz), 3.49
(1H, td, J =11.0 3.1 Hz), 3.77-3.83 (2H, m), 4.39 (2H, d, J =6.1
Hz), 7.52 (2H, 4, J = 8.6 Hz), 7.87 (2H, d, J = 8.6 Hz), 8.43 (1lH,

t, J = 6.1 Hz).

256



10

15

20

20 [0897] 267 Methyl
3-benzyloxy-5-(3-tert-butoxycarbonylaminopiperidin-1-yl)benzoa to (23.0
mg, 0.0522mmol) was dissolved in anhydrous dichloromethane (0.5 mL).
While this solution is chilled in an ice bath and stirred, 5 trifluoroacetic acid
(80 jL, 6.82 mmol) was added and the reaction mixture was stirred for 2
urs Subsequently, the mixture was concentrated and a 10%
Steph 8r%2:h%‘%&td/methanol solution (1.5 mL) was added to the residue.

_[ZTEnCantzure astll"len stl red troom te %ﬁr uerngsgémg gn}ﬁé%yl]carba

rate p‘?oé’e s wad'g
novl esultl oI|d erere %shed with ethyl acetate This gave 20.9 mg of a
oY W) rrt:)pc?wcjier his \élrodrlljcto '98 mg) was dissolved in
Chem (ﬁmgth Ifo mag‘ué (2 mL) While the solution was chilled to OC and
76 ( CHIGH orophenyl)-4-methylthiazole-5-carboxylic acid (15.5 mg,
15 0.0611 mmol), 1-hydroxybenzotriazole monohydrate (8.8 mg, 0.0575
mmol), N- methylmo holine ( 0.155 mmol) and

Cl 3- /: metts/ =1- nﬁgg#&nde hydrochloride (11.7 mg,
0 0 ol)y werg added gqnd the Was stirred for 20min. The
reactlon mikture was f r stirred at room temperature 20 for the
subsequent 6 hours. Subsequently, the mixture was diluted with ethyl

66<{\etate and the organic layer was washed sequentially with 5% aqueous
citric acid, a saturated aqueous sodium bicarbonate solution, water and
bripe. '%e washed product was then dried over anhydrous sodium sulfate
and was concentrated. Purification of the

N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]lmethyl]morpholine-

2—-carboxamide (29.5 mg, 0.0838 mmol) and

3—- (methoxycarbonyl)phenylboric acid (30.2mg, 0.168 mmol), the same

procedure was followed as in Example 2 to give 28.9 mg (71
the desired compound as a colorless oil.

'H NMR (400 MHz, CDCls) & 2.47 (3H, s), 2.71 (1H, dd, J =12.2,
Hz), 2.89 (1H, td, J=12.2 3.1 Hz), 3.47-3.50 (1H, m), 3.83
dd, J = 8.6, 2.4 Hz), 3.91 (3H, s), 4.04-4.11 (2H, m), 4.22

dd, J =11.4 Hz, J = 3.1 Hz), 4.63 (2H, d, J = 6.1 Hz), 6.96

t, J=5.5Hz), 7.15 (1, dd, 3 =7.9, 2.4 Hz), 7.35 (1H, t,

7.9 Hz), 7.38 (2H, d, J=8.6 Hz), 7.58 (1H, d, J=7.3Hz), 7.60
(1H, m), 7.82 (2H, d, J = 8.6 Hz).
[0861]

<Example 91>

257
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25 resulting residue by silica gel column chromatography (hexane 268
ethyl acetate = 4:1) gave 22.8 mg (75%) of the desired compound as a
colorless powder. 1H NMR (400 MHz, CDC13) 5 1.74-1.92 (4H, m), 2.71
(3H, s), 3.01-3.08 (1H, m), 3.32 (2H, d, J = 3.6 Hz), 3.35-3.43 (1H, m),
390(3H, 5s),4.36-442(1H,m),5.08(2H,s),6.27(1H,d,
J=7.9Hz), 6.75-6.79 (1H, m), 7.19 (1H, s), 7.28-7.43 (8H, m), 7.86 (2H,
M&} 8.6 H2). FAB'(m/2): 576 (M+H) [0898] <Example 97> 10 Methyl 5-

4 — h £ )
moyl@mgr %Oi;ﬁe (2 IV~ ﬁOLgQOO]aPotassmm carbonate (5.08g, 36 O mmol)

(plperldln -3-yl)-2-(4-chlorophenyl)-4-methylthiazole-5-carbo 20 xamide
O 19,30.0mmol) and methyls-fluoro-2-nitrobenzoate (5.97 g,
30. O () |nN N- dér@gihylformamlde(mmL) The reaction mixture was

[086

[Ch
SStirred at room empera ure for 2 hours. Subsequently, the

r H o\) JiCELOMe
[0863]
Using

N-[[2-(4-chlorophenyl) -4-methylthiazol-5-yl]methyl]morpholine-
2—-carboxamide (54.4 mg, 0.155 mmol) and methyl 2-iodobenzoate (40.6
mg, 0.155 mmol), the same procedure was followed as in Example 58
togive 64.5mg (86%) of the desired compound as a colorless powder.
'H NMR (400 MHz, CDCls) & 2.47 (3H, s), 2.76 (1H, dd, J =11.6, 10.4
Hz), 2.89 (1H, td, J = 11.0 Hz, J = 3.1 Hz), 3.15-3.20 (1H, m),
3.69 (1H, dt, J=12.2 Hz, J=2.4 Hz), 3.87-3.93 (4H, m), 3.99-4.03
(l1H, m), 4.28 (1H, dd, J = 10.4, 2.4 Hz), 4.55-4.66 (2H, m), 6.97
(14, t, J = 6.1 Hz), 7.03-7.08 (2H, m), 7.39 (2H, 4, J = 8.6 Hz),
7.43 (1H, td, J =7.9, 1.8 Hz), 7.79 (1H, dd4, J = 7.9, 1.8 Hz),
7.83 (2H, d, J = 8.6 Hz).

[0864]

<Example 92>

258



10

15

20

solvent was evaporated and water was added to the residue. The 269
precipitates were collected by filtration and were washed sequentially with
0.Imol/L hydrochloric acid, a saturated aqueous sodium bicarbonate
solution, water and ethanol to give 14.6 g (95%) of the desired compound
as a yellow powder. 5 'H NMR (400 MHz, DMSO-d6) 5 1.51-1.61 (1H, m),
1.67-1.76 (1H, m), 1.80-1.87 (1H, m), 1.95-1.99 (1H, m), 2.57 (3H, s),
Methyhe 324 (2H, m), 3.82 (3H, s), 3.85-3.92 (2H, m), 3.98-4.02 (1H, m),

= 8.6 Hz), 8.01

oSN8R VL), —4—metl CN182 oA T VA D) oxsyguethyl]lm

aalallaWleLe.
v, O

ethyl 2-amino-5-[3-[[2-(4-chlorophenyl)-4-methylthiazole-5-carbonyl]
ﬂgfaﬂ%%%m%#e%zoate 15 [0902] [Chemical formula 220] N Me H
[08651 2 /CI SN'N aCOOMe O IV~ [0903] Methyl 20
-[3-[[2-(4-chlorophenyl)-4-methylthiazole-5-carbonyl]lamino]pi
Stepp%gdi -1-yl]-2-nitrobenzoate (14.6 g, 28.4 mmol) was suspended in acetic
acid (140 mL) . To this suspension, reduced iron (9.49

4- (tert-Butoxycarbonyl)-2-[[2-(4-chlorophenyl)—-4-methylthiazol
-5-yl]lmethoxymethyl]morpholine
[0866]

[Chemical formula 209]

CI\Q_«SECO’\QEOJV

[0867]

Using4- (tert-butoxycarbonyl)morpholin-2-ylmethanol (217 mg,
1.00mmol) and 5-chloromethyl-2-(4-chlorophenyl)-4-methylthiazole
(258 mg, 1.00 mmol), the same procedure was followed as in Step
5a of Example 5 to give 303 mg (69%) of the desired compound as
a yellow oil.

'H NMR (400 MHz, CDCls) & 1.46 (9H, s), 2.45 (3H, s), 2.74 (1H, t,
Jg=11.6 Hz), 2.88-3.00 (1H, m), 3.49-3.63 (4H, m), 3.78-4.00 (3H,

m), 4.71 (2H, s), 7.39 (2H, 4, J = 8.6 Hz), 7.83 (2H, d, J = 8.6

Hz) .

[0868]
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g, 170 mmol) was added and the mixture was stirred at 80C for 3 270
hours. The mixture was then allowed to cool and was filtered through
Celite. The solvent was removed and a saturated agqueous sodium
bicarbonate solution was added to the residue to make it basic. The
crystallized powdery product was collected by filtration and 5 washed with
st Vater, The resulting powder was dissolved in ethyl acetate and was
CPrilferay through Celite. The solvent was then removed to give 12.7 g (26.2

mmpol, 92%) of the desired compound as a pale yellow powder. 1H
2 Ot o SATSBES 1 46T L B DA, 57 o) P Rer Ky o=
holim%, 1.79-1.84 (1H, m), 1.86-1.91 (1H, m), 2.52-2.57 (2H, m), 2.61 (3H, s),
39-3.24 (1H, m), 3.29-3.41 (1H, m), 3.78 (3H, s), 3.95-4.04 (1H, m),
[086? 9 (2H, s), 6.73 (1H, d, J = 8.6 Hz), 7.10 (1H, dd, J = 8.6, 3.1 Hz), 7.22
1H, d, J=3.1 Hz), 7.58 (2H, d, J=8.6 Hz), 7.96 (2H, d, J = 8.6 Hz), 8.21

1H,d, J=7.3 Hz). £0904] <Example 99> Methyl
> mhe%&)(fé‘(j[s-ﬁ%&lfgﬁorzoﬁ nyl)-4-methylthiazol-5-ylImethoxy]pip
eridin-1-yllbenzoate 20 [0905] Step 99a)
utoxycarbonyl)-3-[[2-(4-chlorophenyl)-4-methylthi

CI%t Xy Wﬁmmom 25 [Chemical formula 221]
N oS
[0870]
Using

4-tert-butoxycarbonyl-2-[[2-(4-chlorophenyl)—-4-methylthiazol-5
10 —-yl]lmethoxymethyl]morpholine (303 mg, 0.690 mmol), the same

procedure was followed as in Step 76b of Example 76 to give 220

mg (94%) of the desired compound as a yellow oil.

'H NMR (400 MHz, DMSO-dg) & 2.33-2.42 (4H, m), 2.57-2.68 (2H, m),

2.76 (1H, dd, J =12.2, J = 2.4 Hz), 3.36-3.45 (4H, m), 3.48-3.53
15 (lH, m), 3.68-3.72 (1H, m),4.67 (2H, s), 7.54 (2H, d, J = 8.6 Hz),

7.91 (2H, 4, J = 8.6 Hz).

[0871]

Step 92c¢) Methyl

3-[2-[[2-(4-chlorophenyl) -4-methylthiazol-5-yl]methoxymethyl]m
20 orpholin-4-yl]benzoate

[0872]

[Chemical formula 211]
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271 Me | \_j S"11,"y\N~ [0907] In an argon atmosphere,
(R)-1-(tert-butoxycarbonyl)-3-hydroxypiperidine (604 mg, 3.00 5 mmol)
ands-chloromethyl-2-(4-chlorophenyl)-4-methylthiazole (775 mg, 3.00
mmol) were reacted in the same manner as in Step 6a of Example 6 to
give 996 mg (78%) of the desired compound as a yellow oil. 1H NMR
(400 MHz, CDC13) 5 1.42-1.50 (10H, m), 1.53-1.62 (1H, m), 101.73-1.81

(1H, m), 1.90-1.96 (1H, m), 2.4#T§H, s), 3.12-3.22 (2H, m), 3.42-3.49
(1) 3%2-3 8 (J%/m) ,89 (1H, m) , 4.64-4.67 (1H, m),
C' ilzng),@.s (2HNd, 7= 8@QBMe 83 (2H, d, J = 8.6 Hz).
(098] 158tep.99b) O
(R)-3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yljmethoxy]piperi dine [0909]
wmg(ihemical formula 222] Me CIN 1S C~NH 20 [0910] 272 Using

Using
2-=[2-(4-chlorophenyl)-4-methylthiazol-5-yl]lmethoxymethyl]morph
oline (49.0mg, 0.145mmol) and 3- (methoxycarbonyl)phenylboric acid
(52.2mg, 0.290 mmol), the same procedure was followed as in Example
2 to give 50.5 mg (74%) of the desired compound as a pale yellow
oil.

'H NMR (400 MHz, CDCls) & 2.47 (3H, s), 2.68 (1H, dd, J =11.6, 10.4
Hz), 2.90 (1H, dd, J = 11.6, 3.1 Hz), 3.47 (1H, 4, J = 12.2 Hz),
3.56-3.66 (3H, m), 3.82(1H, td, J=11.6 Hz, J=2.4 Hz), 3.89-3.90
(4H, m), 4.06-4.10 (1H, m), 4.75 (2H, s), 7.10 (1H, dd, J = 7.9,
2.4 Hz), 7.33 (1H, t, J = 7.9 Hz), 7.39 (2H, d, J= 8.6 Hz), 7.54
(1, dt, §=7.3, 1.2 Hz), 7.58-7.59 (1H, m), 7.85 (2H, d, J = 8.6
Hz) .

[0874]

<Example 93>

Methyl

2—=[2-[[2-(4-chlorophenyl) -4-methylthiazol-5-yl]methoxymethyl]m

orpholin-4-yl]lbenzoate

[0875]

[Chemical formula 212]
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(R)-1-(tert-butoxycarbonyl)-3-[[2-(4-chlorophenyl)-4-methylthi
azol-5-yllmethoxy]pipe ridine(946mg,2.24mmo1l),thesame procedure was
followed as in Step 76b of Example 76 to give 608 mg (84%) of 5 the
desired compound as a pale yellow oil. 1H NMR (400 MHz, DMSO-d6) 5
1.26-1.37 (2H, m), 1.56-1.64 (1H, m), 1.92-2.00 (1H, m), 2.31-2.41 (5H,
m), 2.71 (1H, td, J = 11.6,J =3.7 Hz), 3.03 (1H,dd, J=11.6 Hz,J=24
Hz) 3.30-3.36 (1H m), 4.69 ), 7.54 (2H, d, J = 8.6 Hz), 7.90 (2H, d,

F8g 1og—| J,JJH/Ste ethyl
Cl @ enyl)-4-methylthiazol-5-yllmethoxy]pip
eridin-1- yINe oate 19[9;!5 2] [ | formula 223] Me CI'S Oy5N

COOMe [0913] Using 20
)-3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethoxy]piperi dine (294
g, 0.911 mmol) and 3-(methoxycarbonyl)phenylboric acid (328 mg, 1.82

m ol the same procedure was followed as in Example 2 to give 167

o of the desired compound as a colorless oil. 273 1H NMR (400

Mg% SN EL T DS RO BB

ollne 2) ?’m?? 3732@ l3900{ a 'solution of methyl 2-iodobenzoate

[087

(85.2 mg, 0.325 mmol) in toluene (1 mL), the same procedure was
followedas in Example 58 togive 81.4mg (53%) of the desired compound
as a pale yellow oil.

'H NMR (400 MHz, CDCls) & 2.45 (3H, s), 2.73 (1H, dd, J =11.6, 10.4
Hz), 2.94 (1H, td, J=11.6, 3.1 Hz), 3.11-3.15 (1H, m), 3.23 (1lH,
dt, J=11.6, 1.8Hz), 3.53-3.63 (2H, m), 3.86-3.91 (4H, m), 3.93-3.97
(l1H, m), 4.00 (1H, dt, J =12.2, 2.4 Hz), 4.72 (2H, s), 7.01-7.05
(2H, m), 7.38-7.44 (3H, m), 7.75 (1H, dd, J = 7.9 Hz, J = 1.2 Hz),
7.83 (2H, d, J = 8.6 Hz).

[0877]

<Example 94>

Methyl

5-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p

iperidin-1-yl]-2-methoxybenzoate

[0878]

Step 94a)
5-[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p
iperidin-1-yl]-2-methoxybenzaldehyde
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s), 4.74 (1H, d, J = 12.8 Hz), 4.77 (1H, d, J = 12.8 Hz), 7.11 (1H, 5 dd, J =
7.9, 2.4 Hz), 7.29 (1H, t, J = 7.9 Hz), 7.39(2H, d, J = 8.6 Hz), 7.49 (1H, d,
J=7.3 Hz), 7.60-7.61 (1H, m), 7.84 (2H, d, J = 8.6 Hz). [0914] <Example
100> 10 tert-Butyl
2-[2-[[2-(4-chlorophenyl)-4-methylthiazole-5-carbonyllaminomet
h¥l]morpholin-4-yl]benzoate [0915] [Chemical formula 224] cl- ---(S
[O8TR] ~T'N-Q N H O JCO02t-Bu 1s [0916] Using N-(morpholin-2-yl
methyl)-2-(4-chjorophenyl)-4-methylthiazole-5-carboxamide (120 mag,
[Cheﬁ.]:s%%mm%ﬂ“éﬁc?te%lgdtyl 2-iodobenzoate (104 mg, 0.341 mmol), 20 the
same procedure was followed as in Example 58 to give 113 mg (63%) of
t

0 esirqd compound as apale @ew amorphous product. 1H NMR
@».' ¢ dbci) 5 1.5), 2.70-2.78 (4H, m), 2.94 (1H, td, J =
5/3.1 ﬁz:)g;ﬂfﬁ TONTHYM), @D (1H, dt, J = 11.6, 274 1.8 Hz),
3.40-3.47 (1H,Qn), 77 (1H, m), 3.87-3.96 (2H, m), 4.00 (LH, dt, J =
10.4, 2.4 Hz) , 6.29 (1H, t, J = 5.5 Hz) , 7.01-7.05 (2H, m), 7.38 (1H, td, J
08sT /-9 L8 H2),7.42 (2H,d, J = 8.6 Hz), 7.60 (1H, dd, J = 7.9, 1.8 Hz),
987 2H, d, )= 8.6 H).

Using

Cl

N- (piperidin-3-yl)-2-(4-chlorophenyl)-4-methylthiazole-5-carbo
xamide (254 mg, 0.756 mmol) and 3—-formyl-4-methoxyphenylboric acid
(273 mg, 1.52 mmol), the same procedure was followed as in Example
2 togive 49.8 mg (14%) of the desired compound as a yellow powder.
'H NMR (400 MHz, CDCls) & 1.73-1.94 (4H, m), 2.74 (3H, s), 2.92-2.98
(1H, m), 3.13-3.30 (3H, m), 3.90 (3H, s), 4.37-4.44 (1H, m), 6.39
(1, 4, J =7.9 Hz), 6.95 (1H, 4, J = 9.1 Hz), 7.20-7.25 (1H, m),
7.39-7.44 (3H, m), 7.87 (2H, 4, J = 8.6 Hz), 10.45 (1H, s).
FAB® (m/z): 470 (M+H).

[0881]

Step 94b) Methyl
5-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p
iperidin-1-yl]-2-methoxybenzoate

[0882]

[Chemical formula 214]
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5[0917] <Examples 101 through 163> The procedures were performed in

the same manner as in Example 18 to make compounds given in Table 9

below. [0918] 1015 20 25 275 [Table 9-1]x5Ar4O0OH N1Z723

Absolute configuration Air X Y Z ca yPllic acf Example 101 S CI| H CONH

CFI Position 3 N e Example 102 S CI H CONH CFI Position 3 O ~~

Example 103 S CI - % jl~ H CONH CFi Position 3 N e Example 104 S 07
[O88P CONH CFI Position 3 S

Using
5-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p
iperidin-1-yl]-2-methoxybenzaldehyde (45.2 mg, 0.0962 mmol), the
same procedure was followed as in Step 5d of Example 5 to give 31.8
mg (66%) of the desired compound as a cream-colored powder.

'H NMR (400 MHz, CDCls) & 1.72-1.93 (4H, m), 2.74 (3H, s), 2.88-2.98
(l1H, m), 3.18 (2H, d, J = 3.4 Hz), 3.24-3.30 (1H, m), 3.87 (3H,
s), 3.90 (3H, s), 4.37-4.44 (1H, m), 6.45 (1H, d, J =8.6 Hz), 6.93
(lH, 4, J =8.6 Hz), 7.12 (1H, dd, J= 8.6, 5.4 Hz), 7.40-7.45 (3H,
m), 7.88 (2H, d, J = 8.6 Hz).

FAB" (m/z): 500 (M+H).

[0884]

<Example 95>

Methyl

5-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p

iperidin-1-yl]-2-fluorobenzoate

[0885]

Step 95a)
5-[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p
iperidin-1-yl]-2-fluorobenzaldehyde

[0886]

[Chemical formula 215]
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le Example 105 S Me H CONH CFt Position 3 S Example 106 S Meo
C,\-/'H CONH Clj Position 3 S e Example 107 SFCJ/'H CONH CFI
Position 3 SF e Example 105S (\/'H CONH CH Position3 11 S F
Example 109 S CI-- H CONH CH, Position 3 F-K, Example 110 SO H
CONH CH, Position 3 Example 111 S CI H CONH CHI Position 3
Example 112 Racemic CI /\/ H CONH CFI Position2 mixture F Example

113 Racefpic © H CONH CERRPgd#tton2 mixture Example 114 Racemic H
Cl «@; &l Mositidn2 mixple 115 S S~ H CONH CFI Position3
0sE9] S N\C)N CHO
0]

[0887]

Using
N- (piperidin-3-yl)-2-(4-chlorophenyl)-4-methylthiazole-5-carbo
xamide (238 mg, 0.709 mmol) and 3-formyl-4-fluorophenylboric acid
(238 mg, 1.42 mmol), the same procedure was followed as in Example
2 to give 55.0 mg (17%) of the desired compound as a pale yellow
powder.
'H NMR (400 MHz, CDCls) & 1.76-1.93 (4H, m), 2.73 (3H, s), 3.02-3.09
(l1H, m), 3.16 (1H, dd, J =11.6, 5.5 Hz), 3.22-3.30 (1H, m), 3.34
(14, dd, J = 11.6, 3.0 Hz), 4.36-4.43 (1H, m), 6.24 (1H, d, J =
7.9 Hz), 7.10 (1H, t, J = 9.1 Hz), 7.20-7.25 (1H, m), 7.38 (1H,
dd, J = 5.5, 3.0 Hz), 7.42 (2H, d, J =8.6 Hz), 7.87 (2H, d, J =
8.6 Hz), 10.34 (1lH, s).
FAB' (m/z): 458 (M+H) .
[0888]
Step 95b) Methyl
5-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p
iperidin-1-yl]-2-fluorobenzoate
[0889]

[Chemical formula 216]
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276 [Table 9-2] Bindin CO Ilion 01 Absolute configurafion Ar X Y Z a~
j~waldd Examplel16 S CI H CONH 01-z Poston 3 Example 117 S CIH
CONH CH, Poston 3 r Example 118 S C| S H CONH CHr Poston 3
Example 119 S CI/ \ 6 H CONH 014 Poston 3 Example 120 Racemic CI
H CONHCH CI-ll Poston2 mixture F Example121 Racemb 0 H CONHCH
CU Poston2 mixture Example122 Racemic H CONHCO CH2 Poston2

re le 123 Rre \/H CONHCW G14 Position 3 mixture
Cl 1@4 124 Re ic F Or\I NHCN C[f Poston3 mature i Example

Rauepic 4 e@ie3 mature Example 126 Racemic
Cl_HC INH(@ ton2 mature F Example 127 Racemic O | H
CH14NHCO CHz Poston 2
[0890]
Using

5-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p
iperidin-1-yl]-2-fluorobenzaldehyde (52.7mg, 0.115mmol), the same
procedure was followed as in Step 5d of Example 5 to give 30.7 mg
(55%) of the desired compound as a colorless powder.

'H NMR (400 MHz, CDCls) & 1.76-1.94 (4H, m), 2.74 (3H, s), 2.97-3.05
(l1H, m), 3.16-3.22 (1H, m), 3.25-3.33 (2H, m), 3.93 (3H, s), 4.37-4.44

(l1H, m), 6.31 (1H, 4, J = 7.9 Hz), 7.04-7.08 (1H, m), 7.09-7.15

(1, m), 7.42 (2H, d, J = 8.6 Hz), 7.48 (1H, dd, J = 5.5, 3.1 Hz),
7.87 (2H, d, J = 8.6 Hz).

EI"(m/z): 487 (M+) .

[0891]

<Example 96>

Methyl

3-benzyloxy-5-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]car

bonylamino]piperidin-1-yl]benzoate

[0892]

Step 96a) Methyl

3-benzyloxy-5-[3- (tert-butoxycarbonylamino)piperidin-1-yl]benz
oate

[0893]
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mature Examole128 Racem'c H CgNHCO CHz Poston2 mature Example
129 Rem c CI /-\\ _/- H CFI NHCO CFi Poston 3 mature Example 130
Ra:enc F 1 0 H CFtNHCO CJ[l Poston3 mature Example131 Race me H
CI NHCO 014 Posipn3 mixture Example 132 rRem F 0 H NHCO Cq
Poston3 [0920] 277 [Table 9-3] Absolute configuration Ar XY Z

ch cearrbbodiic add N Example 133 Rarnic .S~ H OCF4 CH, Postion3

[Chefhititle ERAMPIE'134 Rhcemxt CI CD V H CF40 GEL Position 3 mixture
H OCI-j CF-t Posigygh3 Example 135 Ra emc Cl mixture Example 136

Raceme CI/ \\/ Hf CFtOCF j GEL Position 3 mixture F Example 137
Racerpe O H CII Hz Position 3 mixture F
XOTNU\J CO,Me
0o

[0894]

Using 3- (tert-butoxycarbonylamino)piperidine (301 mg, 1.50
mmol) and methyl
3-benzyloxy-5-(trifluoromethanesulfonyloxy)benzoate (595mg, 1.52
mmol), the same procedure was followed as in Example 58 to give
39.7 mg (6.0%) of the desired compound as a brown oil.

'H NMR (400 MHz, CDCls) & 1.38-1.54 (10H, m), 1.63-1.73 (1H, m),
1.75-1.87 (2H, m), 2.97-3.05 (1H, m), 3.10-3.18 (2H, m), 3.32-3.38
(14, m), 3.80-3.93 (4H, m), 4.81-4.89 (1H, m), 5.08 (2H, s), 6.74
(1H, s), 7.13-7.17 (1H, m), 7.23-7.27 (1H, m), 7.30-7.47 (5H, m).
FAB® (m/z): 441 (M+H).

[0895]

Step 96b) Methyl
3-benzyloxy-5-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]car
bonylamino]piperidin-1-yl]benzoate

[0896]

[Chemical formula 218]

OBn

N
O i 2
S CO,Me

[0897]
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Example 138 Racemic 0 H CFtOCII CFJ Positron3 mixture Example139

Raceme CI S- 4-MeO CONH GEL Posihon3 mixture Example140

Raceme ClI S H CtIGONH CHz Pcsfion2 mixture vle H CH,NH GFI

Positron 3 Example 141 Raceme CI/ S ~ mixture Examplel42 Raccmic

CIH_S e H CELNH CHz Position2 mature ~;Ne Examplel43 Raw-ric

Cl(J J H NHCO CF4 Position 3 mixture Example144 Ravamc CI- S H

Nl-]l%élgll-l ~ Position2 mature Example 145 Raceme CI Si.r.H N ~"GFI
oo I e B O S M N SR 2 o
LT MU D e e L —
(0.5mL). Whilethis solutionischilled in an ice bath and stirred,
trifluoroacetic acid (80 pL, 6.82 mmol) was added and the reaction
mixture was stirred for 2 hours. Subsequently, the mixture was
concentrated and a 10% hydrochloric acid/methanol solution (1.5
mL) was added to the residue. The mixture was then stirred at room
temperature for 1 hour and was concentrated. The same process was
repeated 3 times and the resulting solid were washed with ethyl
acetate. This gave 20.9 mg of a blown powder. This product (19.8
mg) was dissolved in N,N-dimethylformamide (1 mL). While the
solution was chilled to 0°C and stirred,
2—=(4-chlorophenyl)-4-methylthiazole-5-carboxylic acid (15.5 mg,
0.0611 mmol), l-hydroxybenzotriazole monohydrate (8.8 mg, 0.0575
mmol), N-methylmorpholine (17 uL, 0.155 mmol) and
3-(3-dimethylaminopropyl)-l-ethylcarbodiimide hydrochloride
(11.7 mg, 0.0610 mmol) were added and the mixture was stirred for
20min. Thereactionmixturewas further stirredat roomtemperature
for the subsequent 6 hours. Subsequently, the mixture was diluted
with ethyl acetate and the organic layer was washed sequentially
with 5% aqueous citric acid, a saturated aqueous sodium bicarbonate
solution, water and brine. The washed product was then dried over
anhydrous sodium sulfate and was concentrated. Purification of the

resulting residue by silica gel column chromatography (hexane
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278 [Table 9-4] Absolute Ar X Y Z Binding position of configuration
carboxylic acid ~~/\!ll H CH20OCONH CH2 Position 2 Example 150
Race. is CI N Me mixture - SK N Me Racemic /\ Example 151 rcixture CI
H NHCONH CH2 Position 3 S ~( Example 152 Racena:c CI N Me I~ H
NHCONH CH2 Position 2 mixture _ S N Me Example 153 Racemic CI _\

I~ H COCH2 CH2 Position 3 nlF%tlae \ Racemic JN Me 2 Pgsition 3
SRV ExEiMipié 154 mixtutd - €1 FPCH S “ERSmPIE TS5 RiixE 1T eCHF SERR2 ERizpound

Posi{ion 3 EMe 156 Racemic CI N H CONHCH2 0 mixture Position 3
as a colorless powder.

'H NMR (400 MHz, CDCls) & 1.74-1.92 (4H, m), 2.71 (3H, s), 3.01-3.08
(1, m), 3.32 (2H, d, J = 3.6 Hz), 3.35-3.43 (1H, m), 3.90 (3H,
s), 4.36-4.42 (1H, m), 5.08 (2H, s), 6.27 (1H,d, J=7.9Hz), 6.75-6.79
(14, m), 7.19 (1H, s), 7.28-7.43 (8H, m), 7.86 (2H, d, J = 8.6 Hz).
FAB" (m/z): 576 (M+H)

[0898]

<Example 97>

Methyl

5-[3-[[2-(4-chlorophenyl)—-4-methylthiazole-5-carbonyl]amino]pi

peridin-1-yl]-2-nitrobenzoate

[0899]

[Chemical formula 219]

Me NO
O K o
Cl s \O\l COOMe

o)

[0900]

Potassium carbonate (5.08 g, 36.0mmol) was added to a solution
of
N-(piperidin-3-yl)-2-(4-chlorophenyl)-4-methylthiazole-5-carbo
xamide (10.1g, 30.0mmol) andmethyl 5-fluoro-2-nitrobenzoate (5.97
g, 30.0mmol) inN,N-dimethylformamide (60mL). Thereactionmixture
was stirred at room temperature for 2 hours. Subsequently, the
solvent was evaporated and water was added to the residue. The
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- SK Racemic N Me P xa!mple 157 mixture Cl - ~H CH2NHCO 0

Position 3 Example Me 158 Racemic CI N Position ¢ j H CH2ZNHCO 0

mixture _ $ Example 159 Racemic CI NMe H CH20OCH2 O Position 3

mixture - SK N Me Example 160 KaGe'm' CI H CH20OCH2 0 Position 2

mixture _ $ Racemic N_ /Me Example 161 Cl %~]~ 4-NO2 CONH CH2

Position mixture $ NN Me Example 162 Racemic Cl 4-NH2 CONH CH2
precb%éﬁ.%ﬁ%s rﬁ%%‘tﬁ?e §‘?Hﬁ/%t§>?ar§5|e 163 RCI VK BPEHSSF EHY B GSiion

Exa 164 R ce ic.Cl 4-F CONH CH2 Position 3 matyre

Sequ%% fVF‘e \x/amptf 5115'50 mic é%%r%%ﬁl—?& 'pPsitiop g ated adqueous

sodium bicarbonate solution, water and ethanol to give 14.6 g (95%)
of the desired compound as a yellow powder.

'H NMR (400 MHz, DMSO-d¢) & 1.51-1.61 (1H, m), 1.67-1.76 (1H, m),
1.80-1.87 (1H, m), 1.95-1.99 (1H, m), 2.57 (3H, s), 3.16-3.24 (2H,
m), 3.82 (3H, s), 3.85-3.92 (2H, m), 3.98-4.02 (1H, m), 7.07-7.11
(2H, m), 7.58 (2H, 4, J = 8.6 Hz), 7.95 (2H, d, J = 8.6 Hz), 8.01
(1§, 4, J = 9.1 Hz), 8.33 (1H, d, J = 6.7 Hz).

[0901]

<Example 98>

Methyl

2—amino-5-[3-[[2-(4-chlorophenyl)-4-methylthiazole-5-carbonyl]

amino]piperidin-1l-yl]benzoate

[0902]

[Chemical formula 220]

N-Me /@NH'Z
,@4 |
Cl sj/\r( O COOMe

0]

ZT

[0903]

Methyl
5-[3-[[2-(4-chlorophenyl)-4-methylthiazole-5-carbonyl]amino]pi
peridin-1-yl]-2-nitrobenzoate (14.6 g, 28.4 mmol) was suspended
in acetic acid (140 mL). To this suspension, reduced iron (9.49

g, 170 mmol) was added and the mixture was stirred at 80°C for 3
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mixture _ $ [0922] 279 <Compound of Example 101> Colorless powder
1H NMR (400 MHz, DMSO-d6) 5 1.62-1.72 (2H, m), 1.75-1.85 (1H, m),
1.88-1.96 (1H, m), 2.80 (3H, s), 2.88-2.94 (2H, m), 3.60 (1H, d, 5J=12.
8 Hz) , 3.69 (1H, d, J = 8.9 Hz) , 3.98-4.06 (1H, m) , 7.21-7.25 (1H, m),
7.31-7.36 (2H, m), 748(1H s) 757(2H dd, J=6.7, 18Hz) 8.00 (2H,
dd, J=6.7, 24‘;’52%828 9 Hz), 12.85 (1H 2)
hourpip FRAI fis): %ié&-ﬁ?f&&%ﬁeﬂfﬁﬁﬁ%%@mgﬂm% ‘chl@r @%) 18 °uIh
col C23H22C1N3 382/thH20 C 60. 1%0 687 N 9.14; found: C 60.15, H 4
elilsn N80 JEETAT 3"ARI0ROYE0 TMF) 9823 2E5Mpdanaors °odium
Hz DMSO-d6)

vico TR 028 JAchlatespoachr MR DML USCLIOS 1o
e AN L IS A o
BT B tia i
acetéjé].%]i’rmﬁq%ue%g’ eerjft%l SIS %?S%Q/Ogogrocf 3H2 Q/‘]élyl Q/v4a%/ Ié'%q:e%oved
to give 12.7 g (26.2 mmol, 92%) of the desired compound as a pale
yellow powder.

'H NMR (400 MHz, DMSO-dg) & 1.46 (1H, gqd, J=11.0, 3.7 Hz), 1.60-1.69
(1H, m), 1.79-1.84 (1H, m), 1.86-1.91 (1H, m), 2.52-2.57 (2H, m),
2.61 (3H, s), 3.19-3.24 (1H, m), 3.29-3.41 (1H, m), 3.78 (3H, s),
3.95-4.04 (1H, m), 6.29 (2H, s), 6.73 (1H, 4, J = 8.6 Hz), 7.10
(1H, dd, J =8.6, 3.1 Hz), 7.22 (1H, d, J = 3.1 Hz), 7.58 (2H, d,
J=28.6 Hz), 7.96 (2H, d, J = 8.6 Hz), 8.21 (l1H, d, J = 7.3 Hz).
[0904]

<Example 99>

Methyl

(R)=3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]lmethoxy]lpip

eridin-1-yl]benzoate

[0905]

Step 99a)
(R)-1-(tert-Butoxycarbonyl)-3-[[2-(4-chlorophenyl)—-4-methylthi
azol-5-yl]lmethoxy]piperidine

[0906]

[Chemical formula 221]
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25 [CC]21.2"+178 (C = 1.1, DMF) 280 [0924] <Compound of Example
103> Colorless powder 1H NMR (400 MHz, DMSO-d6) 5 1.60-1.75 (2H,
m), 1.76-1.93 (2H, m), 5 2.67 (3H, s), 2.80-2.93 (2H, m), 3.56-3.68 (2H,
m), 3.96-4.08 (1H, m), 7.23-7.26 (1H, m), 7.30-7.36 (2H, m), 7.47 (1H,
m), 7.63 (2H, dd, J =6.7, 1.8 Hz), 7.99 (2H, dd, J = 6.7, 2.4 Hz), 8.04
(1H, s), 12.84 (1H, brs). HR-FAB'(m/z): 440.1384 (+0.7 mmu). 10
Elementall@ Msis calcd (0/) for C23H,,C1N304 3/10H20: C 62.03, H S.

4; found: C 62 N 9.43. [a]21.1"+110 o (C = 1.0,
C' [09 pIe 104> 15 Colorless powder 1H
NMR (400 MHz, DM o 6) 5 1 50-1.70 (2H, m), 1.79-1.85 (1H, m),
1.90-1.95 (1H, m), 2.60 (3H, s), 2.75-2.85 (2H, m), 3.60 (1H, d, J=12.2
090%) ,3.73 (1H, d, J = 12.2 Hz) , 3.90-3.99 (1H, m) , 7.20-7.24 (1H, m),
1-7.35 (2H, m) , 747(1H s), 7.51-7.54 (3H, m) , 7.93-7.97 20 (2H,
), 8.25 (1H d J 12 85 (1H, brs) HR-FAB'(m/z): 422.1545

(}9 mmuf‘flglemen%g} a yS|s S ¢alcd (%) for C23H23N303S1/10H20: C
9.93; found1 C 65,20,H 545, N 9. 8%11[{%21(% 41179(0 3 00

? gfﬁﬁﬁyggﬁ %8 rhon NydroxXypiperi

mmol) and 5-chloromethyl-2-(4-chlorophenyl)-4-methylthiazole (775
mg, 3.00 mmol) were reacted in the same manner as in Step 6a of
Example 6 to give 996 mg (78%) of the desired compound as a yellow
oil.

'H NMR (400 MHz, CDCls) & 1.42-1.50 (10H, m), 1.53-1.62 (1H, m),
1.73-1.81 (1H, m), 1.90-1.96 (1H, m), 2.44 (3H, s), 3.12-3.22 (2H,
m), 3.42-3.49 (1H, m), 3.52-3.58 (1H, m), 3.67-3.89 (1H, m), 4.64-4.67
(l1H, m), 4.73-4.80 (1H, m), 7.38 (2H, d, J = 8.6 Hz), 7.83 (2H,
d, J = 8.6 Hz).

[0908]

Step 99b)
(R)-3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]methoxy]piperi
dine

[0909]

[Chemical formula 222]

Me
C'@ZLOGH

[0910]
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281 <Compound of Example 105> Colorless powder 1H NMR (400 MHz,
DMSO-d6) 5 1.51-1.69 (2H, m), 1.78-1.85 (1H, m), 1.88-1.95 (1H, m),
2.36 (3H, s), 2.59 (3H, s), 2.78-2.84 (2H, m), 5 3.57-3.65 (1H, m),
3.73-3.77 (1H, m), 3.90-4.01 (1H, m), 7.19-7.25 (1H, m), 7.30-7.36 (4H,
m), 7.47 (1H, s), 7.83 (2H, d, J = 8.6 Hz), 8.21 (1H, d, J = 7.3 Hz), 12.83
(1H, brs) HR-FAB (m/z): 436.1715 (+2.0 mmu). Elemental analysis calcd
(%Y?dr“@zmzsl\lsoss C 66.18, H5.79, N 9.65; 10 found: C 66.08, H

0 BIBNRBLEL 010 L LU OSETL SCOmpOII o o cns
e S TR
vee A9 n 7678 o By e g R g
the Elﬁs-#}i% (rr?f%“i%%‘ 018(3%24 dp}%%ﬁ 312'%?51’62 %8?:}(114% (bCrS)ll DMF)

1 3978l 5GRmPoun el Example 107>, 25.Paje reddish brown powder 282
1.92-2.00 (1H, m), 2.31-2.41 (5H, m), 2.71 (1H, td, J = 11l.6, J
= 3.7 Hz), 3.03 (1H, dd, J = 11.6 Hz, J = 2.4 Hz), 3.30-3.36 (1H,
m), 4.69 (2H, s), 7.54 (2H, d, J = 8.6 Hz), 7.90 (2H, d, J = 8.6
Hz) .

[0911]

Step 99b) Methyl
(R)-3-[3-[[2-(4-chlorophenyl)—4-methylthiazol-5-yl]methoxy]pip
eridin-1-yl]benzoate

[0912]

[Chemical formula 223]

Me
C'”Q’« ZLOUQCOOMe

[0913]

Using
(R)-3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]methoxy]piperi
dine (294 mg, 0.911 mmol) and 3- (methoxycarbonyl)phenylboric acid
(328 mg, 1.82 mmol), the same procedure was followed as in Example
2 to give 167 mg (40%) of the desired compound as a colorless oil.
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1H NMR (400 MHz, DMSO-d6) 5 1.53-1.71 (2H, m), 1.82-1.87 (1H, m),
1.90-1.98 (1H, m), 2.63 (3H, s), 2.76-2.86 (2H, m), 3.62 (1H,d, J=11.6
Hz), 3.71-3.76 (1H, m), 3.91-4.02 (1H, m), 7.24 (1H, s), 7.31-7.36 (2H,
m), 7.47 (1H, s), 7.89 (2H, d, J = 8.6 Hz), 8.16 5 (2H, d, J = 7.9 Hz), 8.34
(1H, d, J = 7.3 Hz), 12.83 (1H, brs) HR-FAB'(m/z): 490.1456 (+4.4 mmu).
Elemental analysis calcd (%) for C24H22F3N303S; C 58. 8 H 4.53, N

H sl A8 00 MHE 50 Ha 48 N 830 (CEIFE R +101 (& <111 DhviF) 4

R S, 5
RN %‘Léf% G0 0 (1B W, 7 057 58 211 rky 7 200754 (38, ¥

S) {12)78% It;'rsi;)n) GégEziI%m 55%77371(?%?(:1#?@3)( eme\l{[ 7éﬁjl|yzgls

o'i‘é‘é‘%f% %355F[c“%°§§1ﬁ%05 €217 otie) 030] SCorpoura 7 -

66 ol 100 (it mj, 1 56-5 68 (LFE i 79187 (111, m). 1 Ba kg6 (n+ (7"

d, Jml), %7§ %?? .(2H m) 3 49-3. 58

[0914]

<Example 100>

tert-Butyl

2—=[2-[[2-(4-chlorophenyl)—-4-methylthiazole-5-carbonyl]aminomet

hyl]lmorpholin-4-yl]lbenzoate

[0915]

[Chemical formula 224]

\©\< f” O\)/<(g)t-8u

[0916]
Using N-(morpholin-2-yl

methyl) -2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide (120

mg, 0.341 mmol) and tert-butyl 2-iodobenzoate (104 mg, 0.341 mmol),
the same procedure was followed as in Example 58 to give 113 mg
(63%) of the desired compound as a pale yellow amorphous product.
'H NMR (400 MHz, CDCls) & 1.59 (9H, s), 2.70-2.78 (4H, m), 2.94 (1H,
td, g =11.6, 3.1 Hz), 3.15-3.19 (1H, m), 3.24 (1H, dt, J = 11.6,
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(1H, m), 3.66-3.72 (1H, m), 3.91-4.00 (1H, m), 7.18-7.24 (1H, m), 7.36
(2H, d, J = 6.7 Hz), 7.46-7.48 (3H, m), 7.69 (1H, s), 8.56 5 (1H,d, J=7.3
Hz), 12.79 (1H, brs). HR-FAB (m/z): 393.0811 (+3.8 mmu). Elemental
analysis calcd (%) for C14H,8C12N203.1/10H20: C 57.76, H 4.62, N
7.09; found: C 57.58, H 4.48, N 7.08. [CC]28.6" +75.9 (C = 1.0, DMF) 10
0931] <Compound of Example 110> Colorless powder 1H NMR (400

1.8 Rihs, DVADU6) b 15801 FO/ar by 17501 Bl i) 186:1 oA (2t ™)/
100D 0n (1 iy 708 (OF) e 75607 i) 7 029,16 (2 L 0%
(28, G o e e S A AR b At b s g6 12
7. 605 o By o G s i e, 8 56 (eI aseet s (e

[0919£/|F) [0932] <Compound of Example 111> 25 Pale reddish brown
powder 284 1H NMR (400 MHz, DMSO-d6) 5 1.55-1.1.69 (2H, m),

1.80-1.87 (1H, m), 1.92-1.98 (1H, m), 2.69-2.79 (2H, m), 3.68 (1H, d, J =
S G ei b Sy

. J="12.2 Hz), 3.97-4.07 (1H, m), 7.20-7.25 (1H, m),

The procedures were performed in the same manner as in Example
18 to make compounds given in Table 9 below.

[0918]
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7.30-7.36 (2H, m), 7.46-7.48 (1H, m), 7.55 (2H, dd, J = 6.8, 2.4 5 Hz),
7.72-7.79 (4H, m), 7.97 (2H, d, J = 8.5 Hz), 8.42 (1H, d, J = 7.3 Hz),
12.90 (1H, brs). HR-FAB'(m/z): 435.1466 (-1.0 mmu). [a]21.1 +95.9 (C =
1.0, DMF) [0933] 10 <Compound of Example 112> Colorless powder 1H
NMR (400 MHz, DMSO-d6) 5 1.65-1.80 (2H, m), 1.90-2.06 (2H, m),
293313(3H m), 3.24 (1H, dd, J= 11.0, 3.0 Hz), 4.09-4.25 (1H, m), 7.40
[Tablfy % 3L 7.3 Hz), 7.55 (2H, d, J = 8.6 Hz), 7.60-7.70 15 (2H, m),
774788(4H m), 7.96 (2H, d, J = 8.6 Hz), 8.00 (1H, d, J=7.3 Hz), 8.49
(1H, d, J = 7.3 Hz), 16.94 (1H, brs). HR-FAB" (m/z): 435.1483 (+0.7
mmu). Elementg naly5|s c (%) for C25H23C1N203.1/5H20: C
68.47, H 5.38, @ . foun (B H 5.33, N 6.29. 20 [0934]

<Compound of Examp \ﬂ31>2 Colorless powder 1H NMR (400 MHz,
DMSQ-d6) 5165177 OH m) 187203 (2H m)_ 292.310 (2H, m),

3%0%@%%3«!‘&1:&@) 4Q1-4.15 (1Hsm), 7.0(2H, 25 ez,

7.08-7.17(2H, m),/zsl 0 (2H, M), 7.38(IH, 2851, J=7.9H7),

Exampifot 7.68 (2id, m , d, JR 8.6 HZpNA98 CHH, d, J posfiel Z), 8.41
(1H, brs). HR-FAB (m)‘i) 435 1750 (+2.9 mmu). Elemental analysis

calcd (%) for C2 3/10H20 C 68 26 H 541,
Example 102 G 4@?—!\] CH, Position 3

Exampie 103 S Gl ‘Q—é\) ﬁ'i H CONH CH Position 3
N

13
Example 104 S ©—€ ﬂ H CONH CH, Position 3
&
Example105 S Me @‘g ﬂ‘ H CONH CH, Postion 3
e
Example 106 5 MeO‘@"ﬁ ]\/M H CONH CH, Position 3

2
4 oy
Eample 107 S Fg(;@—l;]iﬂ H  CONH  CH  Posion3
B 2
Example 108§ @—ﬁf\m H  CONH CH Posiion 3
S

F
!
Exampe 109 S Cl_d H CONH  CH Position 3
F
Example 110 S \©O/©/ H CONH CH, Position 3
Exampe 111 S cl H CONH CH Position 3

Example 112 Racemic  Cl H CONH CH, Position2

mixture .

Exarmple 113 Racemic O\ /©/ H CONH CH Posttion?2
s O
mixture

Example 114 Racemic ©:§\>"" H CONH CH, Posifion?
mixture

Example 115 S @Eg\}_ H CONH  CH Position3

[0919]
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5N 6.37; found: C 68.23, H 5.30, N 6.33. [0935] <Compound of Example
114> Pale yellow powder 1H NMR (400 MHz, DMSO-d6) 5 1.65-1.85
(2H, m), 1.88-2.02 (2H,m) 102.93(1H,t,J=9.2Hz), 3.03-3.12
(2H, m), 3.20 (1H, dd, J = 11.0, 3.7 Hz), 4.10-4.20 (1H, m), 7.34 (1H, t, J
= 7.9 Hz), 7.53-7.68 (4H, m), 7.95 (1H, dd, J = 7.9, 1.8 Hz),8.14 (1H, d, J
=7.9 Hz?, 8.22 (1H,d, J=7.9 Hz), 9.20 (1H, d, J = 7.9 Hz) , 16.30 (1H,
[Tabhi) "ARIFAB® (m/z) 382.1197 (-2.8 mmu). 15 [0936] <Compound of

Example 115> Cream-colored powder 1H NMR (400 MHz, DMSO-d6) 5

JO~L.0 ) ) : : ’ ’ 1O 1 b - il f 8(1H!
t, JAbspigtegdrfigyra®i64 (MM, 20 d, J= X1.6 Hz)Y, 3.75 (HH, d, g&oditagl Hz) |
3.97-4.08 (1H, m) , 7-20-7:26 (1H, m), 7.28-7.35 (2H, m), 7.47 (1H} s),
Exath6L18.65 {2H, 1), /d, J =7.9 HOOB23 (1, d, J =Fé&@nkiz), 9.09
(1H, d, J = 7.9 Hz), 12.81 (1H, brs). HR-FAB" (m/z) : 382.1191 (-3}4
mmug. 286 Ele @ @ sis calcd (%) for C20H]gN303S3/10HZ40: C
BEBRY H 511, 86; Yound: C 62.39, Fr815, N 10.58. [U 9161+ 108
(C=1.1, DMF) [g@j\ﬁCompound of Example 116> Cream-cojored
Epowder S C 5 H CONH CH Posttion 3
Example 119 S ClM H CONH CH Posttion 3
Example 120 Recemic C! H  CONHCH CH Postion 2
mixture
F
Example121  Racemic \@L /©/ H CONHCH CH Position 2
mixiure 0
Example122  Racemic @g»_ H CONHCH CH, Position 2
mixture
Example 123 Racemic Gl _ &) H CONHCH CH Positon 3
mixture
F
Example 124 Racenic \©\O©/ H CONHCH CH, Position 3
mixture
Example 125 Racemic @[2\% 5| CONHCH CH Posttion 3
mixture
Example 126 Recamic CI—(_ &)~ H  CHNHCO CH Postion 2
mixiure
F
Example 127 Racemic \©\ g H CHNHCO CH, Postion 2
mixiure 0
Example 128 Racemic [ IS‘>— H  CHNHCO CH, Posfion 2
mixiure
Example 129 Recemic CI—_—4_)— H CHNHCO CH Pasiton 3
mixture
F
Example 130 Racemic @ /©/ H CHNHCO CH Postion 3
mixture 0
Example131  Recermic @j;‘>— H CHNHCO CH Posiion 3
mixture .
Example 132 R urrgic O\OQ/ H NHCO CH, Position 3
[0920]
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1H NMR (400 MHz, DMS0-d6) 5 1.54-1.70 (2H, m), 1.78-1.88 (1H, m),
1.93-2.01 (1H, m), 2.63-2.81 (2H, m), 3.68 (1H, d, J = 12.2 Hz), 3.82 (1H,
d, J = 12.2 Hz), 3.97-4.07 (1H, m), 7.18-7.26 (1H, m), 10 7.28-7.35 (2H,
m), 7.47 (1H, s), 7.52-7.68 (3H, m), 7.76 (2H, d, J = 8.6 Hz), 7.80-7.90
(2H, m), 8.11 (1H, s), 8.47 (1H, d, J = 7.3 Hz), 12.81 (1H, brs). HR-FAB

m/z) : 435.1512 (+3.6 mmu). Elemental analysis calcd (%) for

[Tabes5Pn361N203.2/5H20: C 67.92, H 5.43. 15 N 6.34: found: C 67.76, H

=1.1, DMF) [0938] <Compound of

16) 5
B3 (2H,
m), 3.63 (1H, d, \.2 Hz), 3.74 (1H, d, J =12.2 Hz), 3.95-4.0p (1H,
Exanyp) |35, FRNS (L4, ), 7.28-7.36 (2H, mPCH44 (1FHLs), 7.4852H s), 7.63
(2H, dMe 8.6 Hz), 7.95 (2H, d, J = 8.6 Hz), 8.80 (1H, d, J = 7.3 Hz),
ErarbR B9 Rg@ngc’u-@-FAB‘,_(m/z) CAR6.1248,{+2.2 mym)s Flemental
analysjggalcd (%) for C2,H20C1N304: C 62.05, H 4.73, N 9.87;{found: C
61.73, H 4.69, I&%ﬁpl.l“ +40.6 (C=1.1, DMF) 5 [0939]
Exaregle b heseiffd 6t ped18> Crdam-cHibfbd poldider  Postion3
mixiure
Example 136 Recemic CI H CHOCH CH Posiion3
mixture
F
Example 137 Racemic O\OQ/ H CHO CH, Position 3
mixiure
F
Example 138 Racemic QO/Q/ H CHOCCH CH Position 3
mixiure
Example139  Racemic CI‘Q*{:IC/E 4-MeO  CONH CH Position 3
mixture
Example140  Racemic Cl‘@%ﬁ@ H CHCONH CH, Postion 2
mixture
Example 141 Racemic CIO%ICM H CHNH CH, Position 3
mixture
Example142  Racemic Cﬁ@"gﬂk H CHNH CH, Position 2
mixiure
Example143  Racemic Cl“@'@ﬁb H NHCO CH, Position 3
mixiure
Example1d4  Racemic Clg*gﬁb H NHCO CH, Position 2
mixiure
Example 145  Racemic CI‘C>"‘\NICAe H /\/Cll - CH Positian 3
. S N
mixture
Example 146 Racemic C!‘@‘J’\Iﬂb H A& - CH Posion 2
. S N
mixture
Example 147 Racemic Cl—@‘gﬂe H CHCHCONH CH, Postion 3
mixture
Example 148  Racemic CI‘{l}‘ijﬁ‘e H CHCHCONH CH, Posttion 2
mixture
Example 149 rﬁﬁ?uerrgio Cl‘@'ﬁﬁb H CHOCONH CH Position 3
[0921]
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1H NMR (400 MHz, DMS0-d6) 5 1.50-1.72 (2H, m), 1.79- 1.88 (1H, m),
1.92-2.02 (1H, m), 2.65-2.80 (2H, m), 3.66 (1H, d, J = 12.2 Hz), 10 3.79

(1H, d, J = 12.2 Hz), 3.90-4.02 (1H, m), 7.19 (1H, d, J = 7.9 Hz), 7.26-7.35

(2H, m), 7.47 (1H, s), 7.59 (2H, d, J = 8.6 Hz), 8.00 (2H, d, J = 8.6 Hz),

8.51 (LH, s), 8.66 (1H, d, J =7.9 Hz), 12.83 (1H, brs). HR-FAB" (m/z) :

442.1001 (+0.9 mmu). 15 [CCJ21.1" +53.1 (C = 0.5, DMF) [0940]
[Tableomipound of Example 119> Orange powder 1H NMR (400 MHz,
DMS0-d6) 5 1.50-1.70 (2H, m), 1.75-1.86 (1H,. m), 20 1.87-1.96 (1H
2.41 (3Mse¥e 2 81 (2H, hd = 10.4 H2)x3.58 (L#, d, J = 22.2Hipyesipa ]

ExamfHsM) RaderAd (agui@léf 74 (3H, m). @6, doly= 8.6057), 7.94
(1H, d, 23 Hz), ¥2/83 1IN, brs). 25 HR-FAB" (m/z) : 455.1160 (-3.6
mmu). 288 [a]28.8'D +118 (Gae 1.0, DMF) [0941] <Compound of

ExamBXaMplEAPTT> o @ ss/phwder 5 'Hi NMRIEEHIN Hz CBM S ORelgys

1.20-1.33 (1H, m), 1.56-1°721H, m), 1.89 (2H, t, J = 14.0 Hz), 2.00-2.

(1H, m) » 2,86 (1H, i = M eHiz), 2.96-3.06 (2H, m), 310 (1H, d, I = 7.
Example 5% 183,180 (FH ), 742 (1H. t, J& 7.9NHIPN53 (SFe o, JPEE HZ
7.66 (1H, e
Example 153 R::iifﬂeic CI@SI H COCH, CH, Position 3
Me
Racemic /N S CH Position 3
Example 154 -0 Ci A H e d : 2
Racemic / S H SCH CH Position 3
Example 155 mixture N/)\ 2 2
M
Example 156 oo C|4©—</NI ° H  CONHCH 0 Position 3
mixture S 2
M
Exampl Racemic ,N e B
ple 157  ixture  C 1 H CH2NHCO 0] Position 3
_ N-_Me
Example |58  Racemic CI—O—«S]/\ H CH2NHCO O  Posiion2
Me
Exampl Racemic /N CH,OCH 0 Position 3
ple 159 mixture Cl S H 2 2
Me
Racemic c /N CH,OCH 0 Position 2
Example 160 forsraeny | A H > 2
Example 1§] Racemic CI@/Nﬂe 4-NO CONH CH Position 3
mixture S 2 2
: N--Me
Example 162 ?&?S;'éc CIA@_«SI 4-NH, CONH CH, Position 3
N-_Me
Example 163 R CI_Q—«SI H CH,0 CH, Position 3
Me
Example 64 acemi C|—©—</NI 4F CONH CH Position 3
mixture S 2
Me
Example 165 Racemic N 5-BnO  CONH CH Position 3
ple mixture s 4 e

[0922]
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t,J = 7.9 Hz), 7.70-7.78 (5H, m), 7.91 (2H, d, J = 8.6 Hz), 8.02 10 (1H, d,
J = 7.9 Hz), 8.54-8.62 (1H, m), 17.99 (1H, brs) HR-FAB" (m/z) : 449.1657
(+2.5 mmu). Elemental analysis calcd (%) for C26H25C1N203: C 69.56, H
5.61, N 6.24; found: C 69.46, H 5.60, N 6.14. [0942] 15 <Compound of
Example 121> Colorless powder 1H NMR (400 MHz, DMSO-d6) 5
1.18-1.32 (1H, m), 1.55-1.72 (1H, m), 1.74 -2.08 (2H, m), 2.84 (1H, t, J =
<Compe g, 5 953 @H: Wy, 3.15-3.35 (2H, m), 6.98 (2H, d, J = 8.6 H2),
col 7.07-7.15 (2H, m), 20 7.20-7.28 (2H, m), 7.42 (1H, t, J= 7.9 Hz), 7.66 (1H,
oloff 85 B9 E7). 7.72 (1H, d, J = 7.9 Hz), 7.83 (2H, d, J = 8.6 Hz), 8.02

90 B T ). Hementl AR caled g Tor T 1O L,
T Y Bt
s« UL WM QB YOS 0 (U MYATIATD
e, RIS S SR e o) TGRS0 <,
1.8 %dz'l)‘(]ja%%glféﬂ% 27)3 élzljo %lﬂ': 59H2), 8.0% (3, ) %479 L.2HZ). |
12.85 (1H, brs).

HR-FAB' (m/z): 456.1180 (+3.1 mmu).

Elemental analysis calcd (%) for Cy3H,,C1N303S°2/10H,0: C 60.11, H
4.87, N 9.14; found: C 60.15, H 4.72, N 9.10.

[o]*%°",+131° (C = 1.0, DMF)

[0923]

<Compound of Example 102>

Colorless powder

'H NMR (400 MHz, DMSO-dg¢) & 1.55-1.73 (2H, m), 1.80-1.90 (1H, m),
1.93-2.02 (1H, m), 2.45 (3H, s), 2.75 (2H, t, J =11.7 Hz), 3.72
(g, 4, J = 11.7 Hz), 3.80 (1H, 4, J = 11.7 Hz), 3.95-4.05 (1H,
m), 7.22-7.27 (14, m), 7.30-7.37 (24, m), 7.47 (1H, d, J=1.8 Hz),
7.67 (2H, dd, J =6.7, 1.8 Hz), 8.19 (2H, dd, J = 6.7, 1.8 Hz),
8.43 (1H, 4, J = 7.3 Hz), 12.85 (1lH, brs).

HR-FAB' (m/z): 440.1388 (+1.1 mmu).

Elemental analysis calcd (%) for Cy3H,,C1IN304°3/10H,0: C62.04, H5.05,
N 9.44; found: C 62.03, H 4.90, N 9.40.

[o]?"*p+178° (C = 1.1, DMF)
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10dd, J = 7.9, 1.2 Hz), 9.31 (1H, t, J = 6.1 Hz), 17.92 (1H, brs). HR-FAB’
(m/z) : 396.1402 (+2.0 mmu). [0944] <Compound of Example 123>
Colorless powder 15 1H NMR (400 MHz, DMSO-d6) 5 1.10-1.24 (1H, m),
1.48-1.65 (1H, m), 1.70-1.83 (2H, m), 1.83-2.00 (1H, m), 2.70-2.80 (1H,
m), 3.59 (1H, d, J=12.2 Hz), 3.67 (1H, d, J= 12.2 Hz) , 7.12-7.23 (1H, m)
092! 7.25-7.38 (2H, m), 7.47 (1H, s), 7.54 (2H, d, J = 8.6 Hz), 7.70-7.83 (4H,
), 7.95 (2H, d, J = 8.6 Hz), 8.62 (1H, t, J = 5.5 Hz), 12.81 (1H, 20 brs).
< HR-FAB® Eméz}g 449116517 é+2.5 mmu). [0945] <Compound of Example
OME5RLICSloriedS PBwder 296 1H NMR (400 MHz, DMSO-d6) 5 1.10-1.25
co1o(H, m), 1.48:1.62 (1H, m), 1.70-1.82 (2H, m), 1.83-1.95 (1H, m), 2.72
o Lothe %5 3218 Hz), 3.15-3.30 (3H, m), 3.54-3.68 (2H, m), 7.01 (2H, d, J =

) D s O ER A £ B 12 70 BH: bl HRCERB () 7 ™
267 o oE N LB Q0" O 1 5 660 N & 40, Pund b 63 837 s B8, (-
m), N.697,10946],10 <Gompound gf Example 125> Colosless powder ; 5 oy
dd, J = 6.7, 1.8 Hz), 7.99 (2H, dd, J = 6.7, 2.4 Hz), 8.04 (1H,
s), 12.84 (1H, brs).

HR-FAB" (m/z) : 440.1384 (+0.7 mmu) .

Elemental analysis calcd (%) for C,3H,,C1IN304°3/10H,0: C62.03, H5.05,
N 9.44; found: C 62.02, H 4.90, N 9.43.

[a]?”-%°5+110° (C = 1.0, DMF)

[0925]

<Compound of Example 104>

Colorless powder

'H NMR (400 MHz, DMSO-dg¢) & 1.50-1.70 (2H, m), 1.79-1.85 (1H, m),
1.90-1.95 (1H, m), 2.60 (3H, s), 2.75-2.85 (2H, m), 3.60 (1H, d,
J=12.2Hz), 3.73 (1H, d, J=12.2Hz), 3.90-3.99 (1H, m), 7.20-7.24
(1H, m), 7.31-7.35 (2H, m), 7.47 (1H, s), 7.51-7.54 (3H, m), 7.93-7.97
(2H, m), 8.25 (1H, d, J = 7.3 Hz), 12.85 (1lH, brs).

HR-FAB' (m/z) : 422.1545 (+0.7 mmu) .

Elemental analysis calcd (%) for C,3H,3N3035°1/10H,0: C 65.26, H5.50,
N 9.93; found: C 65.20, H 5.45, N 9.81.

[a]?”-?"5+117° (C = 1.1, DMF)

[0926]
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1H NMR (400 MHz, DMSO-d6) 5 1.10-1.23 (1H, m), 1.48-1.62 (1H, m),
1.70-1.83 (2H, m), 1.92-2.05 (1H, m), 2.48-2.60 (1H, m), 2.72 (1H, t,J =
12.2 Hz), 3.57 (1H, d, J = 12.2 Hz), 3.64 (1H, d, J =12.2 15 Hz), 7.15-7.20
(1H, m), 7.25-7.34 (2H, m), 7.45 (1H, s), 7.57 (1H, td, J=7.9, 1.2 Hz),
763(1H td, J=7.9, 1.2 Hz), 8.14 (1H, d,J =7.3Hz),8.22 (1H,d, J =
9.36 (1H,1, J = 6, 1 Hz), 12.76 (1H, brs). HR-FAB'(m/z):
<Com§§§11§52? 2E§?‘H}%ﬁf o’ lemental analysis calcd (%) for
col C21H21N303S1/10H20: C 63.49, H 5.38, N 10.58; found: C 63.39, H
CLO5 TN I6A eff)947] <CompoundofExmnpm]26> Colorless powder

e %@@“ﬁ%‘}“’" 034515 07 (3 herloH W 2578 Foy 4 67
1'88(%14,9%,3%%’6{} %5%6(2 ngl's :g% ézﬁs Silj(sgijs m%'%s 2,

e s Tl w .
o, B S TRNR S  FY NEP e  .

5. le% er %H WR (409 MH)Z D%@S%éﬁ)ﬁ{l S5/- 1?2 (2H, m), 1.85-1.97

HR-FAB" (m/z): 436.1715 (+2.0 mmu) .

Elemental analysis calcd (%) for C,4Hy5N3035: C 66.18, H5.79, N 9.65;
found: C 66.08, H 5.78, N 9.48.

[a]*"®°5+120° (C = 1.1, DMF)

[0927]

<Compound of Example 106>

Colorless powder

'H NMR (400 MHz, DMSO-dg) & 1.53-1.69 (2H, m), 1.78-1.87 (1H, m),
1.91-1.97 (1H, m), 2.59 (3H, s), 2.75-2.83 (2H, m), 3.61 (1H, d,
J=12.7Hz), 3.73 (14, dd, J=11.3, 3.0Hz), 3.83 (3H, s), 3.90-4.02
(l1H, m), 7.06 (2H, dd, J=6.7, 1.8 Hz), 7.19-7.26 (1H, m), 7.30-7.35
(2H, m), 7.45-7.48 (1H, m), 7.88 (2H, dd, J = 6.7, 2.5 Hz), 8.17
(1§, 4, J = 7.3 Hz), 12.83 (1H, brs).

HR-FAB' (m/z): 452.1613 (-3.1 mmu).

[0]*°°"5+140° (C = 1.1, DMF)

[0928]

<Compound of Example 107>

Pale reddish brown powder
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2.55-2.73 (1H, m), 2.95-3.05 (2H, m), 3.08-3.18 (2H, m), 4.23 (2H, 15d,J
=6.1Hz),6.91(2H, d, J =8.6 Hz) , 6.96-7.05 (2H, m) , 7.15-7.25 (4H,
m), 7.41 (1H,t,J=7.3 Hz), 7.65 (1H,t,J=7.3 Hz),7.72 (1H,d,J=7.9
Hz), 8.01 (1H, dd, J = 7.9, 1.8 Hz), 8.50 (1H, t, J =5.5 Hz), 17.51 (1H,
brs). HR-FAB"™ (m/z) : 449.1907 (+3.0 mmu). 20 Elemental analysis calcd
- Nb&@) for C26H25FN204.1/SH20: C 69.07, H 5.66, N 6.20; found: C 68.81

5.%53, N5y, [BBIEQ_Q@OI%M)UR& of E;(&];'lm &'128% Cjor08r?e_st 'p%?/vdgrﬂ’ m)
19003 SohHE0 (I, ). 5 obedio (om, . 511 Ok, 3= P 0 (18, d,
T = R T b ok (e, = 7 T a7 T3 (s 2 6 o)
13 RS B A b, ERE AR (i) 0B LA03 (-0 iy, P 16
(26, 03] found G oal61. 11 & 200 N10.35. 10 06501 <Crmpatndar L+ P79
oxce R 1207 Sollss b AN oo s SO0 8
P1ni 271 1A% 123 K045 28T Al 15082 360N 8455,
8.58; found: C 58.96, H 4.48, N 8.30.

[a]*®*°, +101° (C = 1.1, DMF)

[0929]

<Compound of Example 108>

Yellow powder

'H NMR (400 MHz, DMSO-dg¢) & 1.49-1.68 (2H, m), 1.78-1.86 (1H, m),
1.88-1.96 (1H, m), 2.59 (3H, s), 2.74-2.85 (2H, m), 3.58 (1H, d,
J=12.2 Hz), 3.71 (1H, dd, J = 12.2, 3.6 Hz), 3.90-4.05 (1H, m),
7.18-7.24 (2H, m), 7.29-7.34 (2H, m), 7.44 (2H, m), 7.64 (2H, dd,
J=7.9, 1.8 Hz), 8.34 (1H, d, J = 7.3 Hz), 12.85 (1H, brs).
HR-FAB' (m/z): 458.1371 (+2.2 mmu) .

Elemental analysis calcd (%) for Cy3Hy,F,N303S: C 60.38, H 4.63, N
9.18; found: C 60.15, H 4.55, N 8.91.

[a]?®"", +105° (C = 1.1, DMF)

[0930]

<Compound of Example 109>

Colorless powder
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d,J=12.2 Hz), 4.30 (1H, dd, J = 15.3, 5.5 Hz), 4.37 (1H, dd, J=15.3,
5.5 Hz), 7.18-7.24 (1H, m), 7.28-7.38 (4H, m), 7.47 (1H, s), 7.51 (2H, d, J
=8.6 Hz), 7.63 (2H, d, J = 7.9 Hz), 7.68 (2H, d, J=8.6 Hz), 8.50 (1H,t, J
= 6.1 Hz). 20 HR-FAB" (m/z) : 449.1648 (+1.6 mmu). Elemental analysis
calcd (%) for C26H25C1N203: C 69.56, H 5.61, N 6.24; found: C 69.39,
H5.62, N6.13. [0 %1& <Compound of Example 130> 25 Colorless

H MR Od4 ﬁi?ﬁ @40 MHz, DNISD-86) 5'1'50 63 (28 °m), ©° (L ™)
LR ) ARG ) 2SS s g,
o BN 0002 S T AN 0 03 5850
oo EE AN 1=pA i 10l by VAT i o s
on B HEEENAZ g oSy RpsLheLL toess

T (41 . S (113 2035 ¥4, 15 287 (11,1 = 12.2 i),
pLonf I G =122 1), 301 0 4 122 1R 405 (40 9= 195,
4.62, N 7.09; found: C 57.58, H 4.48, N 7.08.

[o]*%°, +75.9° (C = 1.0, DMF)

[0931]

<Compound of Example 110>

Colorless powder

'H NMR (400 MHz, DMSO-dg¢) & 1.51-1.70 (2H, m), 1.79-1.86 (1H, m),
1.89-1.97 (1H, m), 2.64-2.78 (2H, m), 3.67 (1H, 4, J = 11.8 Hz),
3.76 (1H, 4, J = 11.8 Hz), 3.92-4.03 (1H, m), 7.01 (2H, dd, J =
6.7, 1.8 Hz), 7.12-7.16 (2H, m), 7.18-7.35 (5H, m), 7.46 (1H, s),
7.89 (2H, dd, J =6.7, 1.8 Hz), 8.29 (1H, d, J = 8.0 Hz), 12.75
(1H, brs).

HR-FAB' (m/z): 435.1718 (-0.2 mmu) .

Elemental analysis calcd (%) for C,ysH,3FN,04°3/10H,0: C 68.26, H 5.34,
N 6.37; found: C 68.17, H 5.25, N 6.38.

[0]*%°"5+81.7° (C = 1.1, DMF)

[0932]

<Compound of Example 111>

Pale reddish brown powder
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J=16.5, 6.1 Hz), 7.18-7.25 (1H, m), 7.28-7.35 (2H, m), 7.40 (1H, t, J =
7.9 Hz), 7.45-7.53 (2H, m), 7.93 (1H, d, J = 7.9 Hz), 8.05 (1H,d,J=7.3
Hz), 8.98 (1H, t, J = 6.1 Hz), 12.83 (1H, brs) 20 HR-FAB" (m/z) :
396.1373 (-0.9 mmu). Elemental analysis calcd (%) for
C21H21N303S1/SH20: C 63.20, H 5.41, N 10.53; found: C 63.04, H 5.33,
N 10 él%? W953] <Compound of Example 132> 25 Colorless powder 294

H MR NGR Yo M BRMS0%06) 51.53-1 68 (21 )™ 7441 83 Ak my LE ®)
L ORRGAT S0 B 2 3t ST0
351 (00 B 6 (o 1) RRLE AR (1) A3 o3 116 i), el ™
730 g 77 1551 K6 34 LobBH] 10 £Compour bt Exdmbe 1352 2+
12 ) LR 6 (L, "L TN 82 (1M, 52 D0 00 (L6 my: baia 37 (Wl & 7

. m),2.75 (1H, dd, 1= 116, 10.4 Hz), 2.81 (1H, dd, J = 12.2, 3.1 Hz), 3.58
7 ?iﬁil,zl)s td%%{'ﬁcédz.g}%fl PZ53.71 (1H, dd, J = 12.2, 3.1 Hz), 4.54 (2H, d,

%?t?’ \%_: 8.6, 2.4 Hz), 7.26-7.35 (3H, m), 7.40 (1H, td,
H,
1.0

G 5 o) 7 B (1, 9=

[a]?’-®°) +95.9° (C = 1.0, DMF)

[0933]

<Compound of Example 112>

Colorless powder

'H NMR (400 MHz, DMSO-dg) & 1.65-1.80 (2H, m), 1.90-2.06 (2H, m),
2.93-3.13 (3H, m), 3.24 (1H, dd, J=11.0, 3.0 Hz), 4.09-4.25 (1H,
m), 7.40 (1H, t, J = 7.3 Hz), 7.55 (2H, d, J = 8.6 Hz), 7.60-7.70
(2H, m), 7.74-7.88 (4H, m), 7.96 (2H, d, J = 8.6 Hz), 8.00 (1H,
d, J = 7.3 Hz), 8.49 (1H, d, J = 7.3 Hz), 16.94 (1H, brs).
HR-FAB" (m/z): 435.1483 (+0.7 mmu) .

Elemental analysis calcd (%) for C,sH,3C1IN,O3°1/5H,0: C 68.47, H5.38,
N 6.39; found: C 68.23, H 5.33, N 6.29.

[0934]

<Compound of Example 113>

Colorless powder

'H NMR (400 MHz, DMSO-d¢) & 1.65-1.77 (2H, m), 1.87-2.03 (2H, m),
2.92-3.10 (2H, m), 3.14-3.27 (2H, m), 4.01-4.15 (1H, m), 7.01 (2H,
d, J =8.6 Hz), 7.08-7.17 (2H, m), 7.23-7.30 (2H, m), 7.38 (1H,
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7.3 Hz), 7.88 (1H, d, J = 7.3 Hz). HR-FAB'(m/z): 369.1258 (-1.5 mmu). 20
[0955] <Compound of Example 134> Colorless powder 1H NMR (400
MHz, DMSO-d6) 5 1.42-1.59 (2H, m), 1.78-1.85 (1H, m), 1.99-2.06 (1H,
m), 2.83-2.91 (2H, m), 3.45 (1H, td, J =12.2, 3.6 25 Hz), 3.54-3.60 (1H,
m), 3.71 (1H, dd, J = 12.2, 3.6 Hz), 4.64 (2H, 295s), 7.20 (1H, td, J = 7.9,

2.4 Hz), 7.28-7.34 (2H, m), 7.43-7.45 (3H, m), 7,51 (2H, d. J = 8.6 Hz),
£ erz?(i)hf{&,b - ?4_23,'%%9(%5]&81,)‘]:78.% A2 & (tH br%) © ), 7.08

HR-FAB;(r%zg 422.1514 %—_?.9 mu), 5 Elemental analysis calcd (%) for
(L8, cS5H24C1NO3:C )71.]187, 5.%,‘1“ ?.]é%%, found: C 71.30, H 5.70, N 3.26.
_.10956] <Comp doi{ ampgle 35> Colorless powder 10 'H NMR (400
AR F%z,gﬂw@dg’lg'ﬁ 5@.3@ ' ,%15‘}119.57-1.68 (1H, m), 1.76-1.83 (1H,
m), 1.85-1.92 (1H, @ 2.09-2.17 (1H, m), 2.72 (1H, dd, J=11.6, 10.4
Elem F %

DG AH ISIFIES, Th fH9f, 3L 10, 32198 39 by Brdl o+ 41
|, dd, J =116, 3.1 Hz), 3,.97-4.,04 (2H, m),7.07 (2H, d, J = 8.6 Hz),
Ne-I 5 %ﬂf?& '] o 78?, ;jH% %5 3/%29-&3%%?4‘, m), 7.46-7.48 (3H, m),
(003ZpL (2H, d, 1=8.6 Hz), 7.64 (2H, d, J = 8.6 Hz), 12.87 (1H, brs).
-FAB (m/z): 422.1552 (+2.9 mmu). [0957]

<Compound of Example 114>

Pale yellow powder

'H NMR (400 MHz, DMSO-dg¢) & 1.65-1.85 (2H, m), 1.88-2.02 (2H, m),
2.93 (1H, t, J=9.2 Hz), 3.03-3.12 (2, m), 3.20 (1H, dd, J=11.0,
3.7 Hz), 4.10-4.20 (1H, m), 7.34 (1H, t, J = 7.9 Hz), 7.53-7.68
(4H, m), 7.95 (1H, dd, J =7.9, 1.8 Hz),8.14 (1H, d, J = 7.9 Hz),
8.22 (1H, d, J=7.9Hz), 9.20 (1H, d, J=7.9 Hz), 16.30 (1H, brs).
HR-FAB" (m/z): 382.1197 (-2.8 mmu).

[0936]

<Compound of Example 115>

Cream—-colored powder

'H NMR (400 MHz, DMSO-dg) & 1.58-1.85 (3H, m), 1.88-1.95 (1H, m),
2.78 (1H, t, J = 11.6 Hz), 2.88 (1H, t, J = 11.6 Hz), 3.64 (1H,
d, J=11.6Hz), 3.75 (14, d, J=11.6Hz), 3.97-4.08 (1H, m), 7.20-7.26
(1H, m), 7.28-7.35 (2H, m), 7.47 (1H, s), 7.55-7.65 (2H, m), 8.14
(1§, 4, = 7.9 Hz), 8.23 (1H, 4, J = 7.9 Hz), 9.09 (1H, d, J =
7.9 Hz), 12.81 (1H, brs).

HR-FAB® (m/z): 382.1191 (-3.4 mmu) .
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<Compound of Example 136> 20 Colorless powder 1H NMR (400 MHz,
DMSO-d6) 5 1.15-1.25 (1H, m), 1.52-1.63 (1H, m), 1.69-1.80 (2H, m),
1.91-2.01 (1H, m), 2.61 (1H, dd, J = 12.2, 10.4 Hz), 2.72-2.79 (1H, m),
3.41 (2H, d, J = 6.7 Hz), 3.56-3.62 (1H, m), 3.68-3.72 (1H, m), 4.52 (1H,
d, J=12.8 Hz), 4.55 (1H, d, J 25 = 12.8 Hz) , 7.16 (1H, td, J= 7.3, 2.4 Hz)
7.29-7.34 (2H, m) , 7.43-7.46 296 (3H, m), 7.52 (2H, d, J = 8.6 Hz), 7.66
Elemgsitad, 32°8 8Hz), Ar0AM) o I= g ki) 42831 s) C 6209, HS. 11,
HR-FAB (m/z): 436,1701 (+2.2 mmuy). Ele néaé analysis calcd (%) for
N 1Oc§%H2%E§'1‘P\503:CC %IG%?H 6. 52,15351;{]& rid: C 71.61, H 5.96, N
,30:3. [0958] <Compound of Example 137> Colorless powder 1H NMR
(&)™ (400 "MEf, DMSO-d6)'3 1875156 (2H, m), 1.74-1.81 (1H, m), 10
[093%]95-2.01 (1H, m), 2.77-2.87 (2H, m), 3.41 (1H, td, J = 12.2, 4.3 Hz),
49-3.54 (1H, m), 3.64-3.68 (1H, m), 4.54 (2H, s), 6.92 (2H, d, J=8.6
Hz), 6,99-7.05 (2H,.m),.7.15-7.22 (3H, m), 7.25-7.33 (4H, m), 7.41 (1H,
<Comg%§,nf29 ((%fsﬁ, Irr)lir')s]).eHiliz%l?é,%B‘(m/z): 422.1748 (-1.9 mmu). 15 Elemental

Creaagaleé_sLis ca(ljicd %9 for C25H24FNO04: C 71.24, H5.74, N 3.32; found: C
710 ) Bs. 9? 9. [0959] <Compound of Example 138> Colorless oil

'H NMR (400 MHz, DMSO-dg) & 1.54-1.70 (2H, m), 1.78-1.88 (1H, m),
1.93-2.01 (1H, m), 2.63-2.81 (2H, m), 3.68 (1H, d, J = 12.2 Hz),
3.82 (1H, 4, J = 12.2 Hz), 3.97-4.07 (1H, m), 7.18-7.26 (1H, m),
7.28-7.35 (2H, m), 7.47 (1H, s), 7.52-7.68 (3H, m), 7.76 (2H, d,
J=28.6 Hz), 7.80-7.90 (2H, m), 8.11 (1H, s), 8.47 (1H, 4, J=7.3
Hz), 12.81 (1H, brs).

HR-FAB" (m/z): 435.1512 (+3.6 mmu).

Elemental analysis calcd (%) for C,ysH,3C1IN,03°2/5H,0: C 67.92, H5.43,
N 6.34; found: C 67.76, H 5.23, N 6.38.

[a]?®7") 4+73.2° (C = 1.1, DMF)

[0938]

<Compound of Example 117>

Colorless powder

'H NMR (400 MHz, DMSO-dg¢) & 1.55-1.70 (2H, m), 1.75-1.85 (1H, m),
1.86-1.95 (1H, m), 2.73-2.83 (2H, m), 3.63 (1H, d, J = 12.2 Hz),
3.74 (14, 4, J =12.2 Hz), 3.95-4.06 (1H, m), 7.18-7.25 (1lH, m),
7.28-7.36 (2H, m), 7.44 (l1H, s), 7.46 (1H, s), 7.63 (2H, 4, J =
8.6 Hz), 7.95 (2H, 4, J =8.6 Hz), 8.80 (1H, d, J = 7.3 Hz), 12.80
(1H, brs).
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20 1H NMR (400 MHz, DMSO-d6) 5 1.13-1.23 (1H, m), 1.51-1.62 (1H, m),
1.69-1.77 (2H, m), 1.88-1.98 (1H, m), 2.58 (1H, dd, J = 12.2, 9.8 Hz),
2.71-2.78 (1H, m), 3.38 (2H, d, J = 6.7 Hz), 3.56-3.61 (1H, m), 3.65-3.69
(1H, m), 4.46 (2H, s), 6.97 (2H, d, J =8.6 Hz), 7.05 (2H, dd,J=9.2,4.3
Hz), 7.15 (1H, td, J = 7.3, 1.8 Hz), 7.22 297 (2H, t, J = 8.6 Hz), 7.28-7.36
B %-\4# m%, 7.44 (12H bé?, 12.80 (1H, brs}. HR-FAB (m/z): 436.1947 (+2.3
AR-Fhitnu) [/079)60] 5 <éC égun(df%f %x%ﬂ e 139> Colorless powder 1H
NMR (400 NE&Z, DMSO-d6) 5 1.48-1.62 (1H, rgl 1.63-1.77 (21H0£n)'
A

Elemgiift 9713 ,ﬁ%),sz%ﬁl(%ﬁé%)z.é@-rz.§82&ﬁml\}f%‘ﬁﬂsﬁ, 8)°4.99-4133 N

1H, m), 7.07.(1H, d, J = 9.1 Hz), 7.20-7.43 (2H, m), 10 7.59 (2H, d, J =
7 87%.%%??%9&%3, '§,3J’=géHg%’Hrg-FgAé‘%m/z): 486.1274(+2.0 mmu).
,40961] <Compound of Example 140> Colorless powder 15 1H NMR (400
[0 MHz, B\Ms0-dé)5 T.48-:1 579, m), 1.63-1.73 (1H, m), 1.85-1.99 (2H,
‘093, 2.33 (3H, 5), 2.83-2.88 (1H, m), 2.92-2.97 (1H, m), 3.00-3.05 (1H, m),
11-3.14 (1H, m), 3.66 (1H, d, J = 6.5 Hz), 3.70 (1H, d, J = 6.5 Hz),

3.81- .8g7f(1 fna 34-7.38 (1H, m), 7.50 (2H, d, J = 8.6 Hz), 7.59-7.64
<ComF2‘ﬁ,“r%), .8?5( ?g,eJ ﬁs% 20 Hz), 7.95 (1H, d, J = 7.3 Hz), 8.36-8.37

cfea&]l_l-é,ormjrlgd7%((%q ,ep:rs) HR-FAB'(m/z): 470.1315 (+1.0 mmu).

'H NMR (400 MHz, DMSO-dg) & 1.50-1.72 (2H, m), 1.79- 1.88 (1H, m),
1.92-2.02 (1H, m), 2.65-2.80 (2H, m), 3.66 (1H, d, J = 12.2 Hz),
3.79 (1H, 4, g =12.2 Hz), 3.90-4.02 (1H, m), 7.19 (1H, d, J=7.9
Hz), 7.26-7.35 (2H, m), 7.47 (l1H, s), 7.59 (2H, d, J = 8.6 Hz),
8.00 (2, 4, J = 8.6 Hz), 8.51 (1H, s), 8.66 (lH, d, J =7.9 Hz),
12.83 (1H, brs).

HR-FAB® (m/z): 442.1001 (+0.9 mmu) .

[a]?®7°5 +53.1° (C = 0.5, DMF)

[0940]

<Compound of Example 119>

Orange powder

'H NMR (400 MHz, DMSO-dg) & 1.50-1.70 (2H, m), 1.75-1.86 (1H, m),
1.87-1.96 (1H, m), 2.41 (3H, s), 2.81 (2H, t, J =10.4 Hz), 3.58
(14, 4, J = 12.2 Hz), 3.71 (1H, d, J = 12.2 Hz), 3.90-4.03 (1H,
m), 7.24 (14, d, J=7.3Hz), 7.30-7.37 (2H, m), 7.41 (1H, s), 7.44-7.74
(3H, m), 7.68 (2H, 4, J =28.6 Hz), 7.94 (1H, 4, J =7.3 Hz), 12.83
(1H, brs).

HR-FAB® (m/z): 455.1160 (-3.6 mmu) .
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[0962] <Compound of Example 141> Pale yellow powder 298 1H NMR
(400 MHz, DMSO-d6) 5 1.20-1.30 (1H, m), 1.49-1.58 (1H, m), 1.72-1.80
(1H, m), 1.93-2.00 (1H, m), 2.36 (3H, s), 2.54-2.59 (1H, m), 2.65-2.77
(2H, m), 3.52-3.55 (1H, m), 3.73-3.75 (1H, m), 3.95 (1H, d, J = 15.9 Hz),
3.97 (1H, d, J = 15.9 Hz), 7.17 (1H, td, J 5 = 7.3, 2.4 Hz), 7.27-7.32 (2H,
,dM). 7.45 (1H, brs), 7.52 (2H, d, J = 8.6 Hz), 7.88 (2H, d, J = 8.6 Hz).
[a] HRDFA@(%VZ)(:QM_ZESS% (+D§@ ?’nmu). [0963] <Compound of Example
[094é 2> 10 Pale yellow powder 1H NMR (400 MHz, DMSO-d6) 5 1.45-1.57
H, m), 1.60-1.70 (1H, m), 1.93-1.99 (1H, m), 2.05-2.15 (1H, m), 2.39
<c 3H, ? 2.89-2.95 (iH, ?§.05-3.08 (1H, m), 3.09-4.00 (2H, m),
oMY V8. 40 2F WYY %7{? H, t, J = 7.3 Hz), 7.51-7.60 (3H, m), 7.66 (1H, t,
co1odfl:3Hz), 157.90 (2H, d, J = 8.6 Hz), 7.97 (1H, d, J = 7.3 H).
ﬁhe-lg,in n%vz?: 442.1399 (+4.3 mmu). [0964] <Compound of Example

ST ESlonse 20 1 M 00 Wy S 98 3R ST,
RN R b N G SR e L
Hz),d2.§6—3.06 (2H, m), 3.10 (1H, d, J = 7.9 Hz), 3.18-3.30 (2H,
m), 7.42 (1H, t, g =7.9 Hz), 7.53 (2H, 4, J = 8.6 Hz), 7.66 (1lH,
t, J=7.9 Hz), 7.70-7.78 (5H, m), 7.91 (2H, d, J = 8.6 Hz), 8.02
(l1H, d, J = 7.9 Hz), 8.54-8.62 (1H, m), 17.99 (1lH, Dbrs).
HR-FAB® (m/z): 449.1657 (+2.5 mmu) .

Elemental analysis calcd (%) for C,gH5C1N,O3: C 69.56, H 5.61, N
6.24; found: C 69.46, H 5.60, N 6.14.

[0942]

<Compound of Example 121>

Colorless powder

'H NMR (400 MHz, DMSO-dg¢) & 1.18-1.32 (1H, m), 1.55-1.72 (1H, m),
1.74 -2.08 (2H, m), 2.84 (1H, t, J=11.0 Hz), 2.95-3.10 (2H, m),
3.15-3.35 (2H, m), 6.98 (2H, 4, J = 8.6 Hz), 7.07-7.15 (2H, m),
7.20-7.28 (2H, m), 7.42 (1H, t, J=7.9 Hz), 7.66 (1H, td, J=17.9,
1.2 Hz), 7.72 (1H, 4, J = 7.9 Hz), 7.83 (2H, d, J = 8.6 Hz), 8.02
(l1H, d, J = 6.1 Hz), 8.40-8.48 (1H, m), 17.99 (1lH, brs).
HR-FAB® (m/z): 449.1883 (+0.6 mmu).

Elemental analysis calcd (%) for CygH2sFN204°3/10H,0: C 68.80, H5.68,

N 6.17; found: C 68.83, H 5.76, N 5.87.
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8.6 Hz), 10.67 (1H, s), 12.83 (1H, brs). 25 HR-FAB (m/z): 456.1153 (+0.5
mmu). 299 [0965] <Compound of Example 144> Colorless powder 1H
NMR (400 MHz, DMSO-d6) 5 1.64-1.75 (2H, m) , 1.93-2.04 (2H, m) 5
2.38 (3H, s), 2.97-3.09 (3H, m), 3.17-3.26 (2H, m), 7.39 (1H, td, J=7.3,
1.2 Hz), 7.47 (2H, d, J = 8.6 Hz), 7.64 (1H, td, J = 7.3, 1.2 Hz), 7.72 (1H,
[094% J=79Hz),7.82(2H,d,J=8.6 Hz), 7.99 (1H,dd,J=7.3, 1.2 Hz),
6.71 (1H, brs), 17.26 (1H, brs) HR-FAB (m/z): 456.1151 (+0.2 mmu). 10

0966Jb<C mpound. of ple 145> Colorless powder 1H NMR (400

<Comk/ﬁ1\’zr} Mgoﬁ%éi“?ﬁi?% (1H, m), 1.58-1.68 (1H, m), 1.78-1.92 (2H,

ol %2.51 (3H,S), 2.73 (1H, dd, J = 11.6, 8.6 Hz), 15 2.87-2.93 (1H, m),
0-0351%AH, W T = 12.2, 3.7 Hz), 3.66 (1H, dd, J = 12.2, 3.7 Hz), 3.86-3.95

0 e G ek bty 29 oo, b Y= B 1) 760 1M, 415 ™
L oA S G 8 BILAM S 1410, 12 Gk )
s ool EPACHRIONEY € 08 NSO NS NSE <,
J=7.9 Hz), 7.55 (1H, td, J=7.9, 1.2 Hz), 7.61 (1H, td, J="7.9,
1.2 Hz), 7.66 (1H, td, J =7.9, 1.2 Hz), 7.73 (1H, d, J= 7.9 Hz),
8.01 (14, dd, J =7.9, 1.2 Hz), 8.10 (1H, d, J = 7.9 Hz), 8.20 (1H,
dd, J =7.9, 1.2 Hz), 9.31 (1H, t, J = 6.1 Hz), 17.92 (1H, brs).
HR-FAB® (m/z): 396.1402 (+2.0 mmu) .

[0944]

<Compound of Example 123>

Colorless powder

'H NMR (400 MHz, DMSO-dg¢) & 1.10-1.24 (1H, m), 1.48-1.65 (1H, m),
1.70-1.83 (2H, m), 1.83-2.00 (1H, m), 2.70-2.80 (1H, m), 3.59 (1H,
d, J=12.2Hz), 3.67 (1H, d, J=12.2Hz), 7.12-7.23 (14, m), 7.25-7.38
(2H, m), 7.47 (1H, s), 7.54 (2H, d, J = 8.6 Hz), 7.70-7.83 (4H,
m), 7.95 (2H, d, J = 8.6 Hz), 8.62 (1H, t, J = 5.5 Hz), 12.81 (1H,
brs) .

HR-FAB® (m/z): 449.1657 (+2.5 mmu) .

[0945]

<Compound of Example 124>

Colorless powder
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25 Colorless powder 300 1H NMR (400 MHz, DMSO-d6) 5 1.50-1.60 (1H,
m), 1.67-1.77 (1H, m), 1.90-2.02 (2H, m), 2.47 (3H, s), 2.87-2.92 (1H, m),
2.94-2.99 (1H, m), 3.03-3.08 (1H, m), 3.20-3.23 (1H, m), 3.95-4.03 (1H,
m), 6.39 (1H, d, J = 15.3 Hz), 7.36-7.40 (1H, m),7.56 (1H, d, J = 15.3 Hz),
57.58 (2H, d, J = 8.6 Hz), 7.63-7.68 (2H, m), 7.94-7.99 (3H, m), 8.33
N%H d % 6.7 HzL4 16.75 (1H, brg HR-FAB" m/z) 482.1344 (+3.9 mml],%’
o §3, 1

en‘rfé?‘n a%y& %8|c% %?f(;r QSI%2$€1N§%3§@/5HEO4ééO

Lol 053 e CShon oy Noon 100sel oo,

g S e ?ff'* 5

et R ) (£,
e et b TG

HR_F%%iﬁ%%szza 3S1 /iﬁ]z%erggg PRRE"a N 6e0: found: C 61,33, H

Elem2ifta analeggl%glcéf:coé“PQ%‘”P TEXAMAIR A8 2 Grlodess RWARr 5 ¢,

N 6.20; found: C 68.83, H 5.56, N 6.07.

[0946]

<Compound of Example 125>

Colorless powder

'H NMR (400 MHz, DMSO-dg¢) & 1.10-1.23 (1H, m), 1.48-1.62 (1H, m),

1.70-1.83 (2H, m), 1.92-2.05 (1H, m), 2.48-2.60 (1H, m), 2.72 (1H,

t, J=12.2 Hz), 3.57 (1H, d, J = 12.2 Hz), 3.64 (1H, 4, J =12.2

Hz), 7.15-7.20 (1H, m), 7.25-7.34 (2H, m), 7.45 (1H, s), 7.57 (1H,

td, §=7.9, 1.2 Hz), 7.63 (1H, td, J =7.9, 1.2 Hz), 8.14 (1H,

d, J=7.3 Hz), 8.22 (1H, 4, J = 7.3 Hz), 9.36 (1H, t, J = 6.1 Hz),

12.76 (1H, brs).

HR-FAB' (m/z): 396.1354 (-2.8 mmu) .

Elemental analysis calcd (%) for Cy1H21N303S*1/10H,0: C 63.49, H5.38,

N 10.58; found: C 63.39, H 5.27, N 10.48.

[0947]

<Compound of Example 126>

Colorless powder
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301 1H NMR (400 MHz, DMSO-d6) 5 1.41-1.48 (1H, m) 1.61-1.68 (1H,
m), 1.81-1.93 (2H, m), 2.31 (3H, s), 2.41 (2H,t,J =7.3 Hz), 2.74-2.79
(1H, m), 2.87-2.92 (1H, m), 2.97-3.01 (3H, m), 3.05-3.08 (1H, m), 3.85
(1H, m), 7.36 (1H, t, J = 7.3 Hz), 7.48 (2H, d, J = 8.6 Hz), 5 7.54-7.61 (2H,
m), 777(2H d J=8.6Hz), 7.95 (1H,d,J=7.3 Hz),8.03 (1H,d,J=6.1
Hz), 1 83 H, brs) HR-FAB (m/z); 484.1485 (+2.3 mmu). Elemental

H N%aﬂfs c a(o P 2826 1R30353M 030 @b1.35, 17 a8 N (2H, ™)
2. 65373 eect 5&??‘%&@@ NP DSBS 15204 (10 17
4. 295> 1(?%4 @1 5128?2195%“?2%) 3%4%2§15%7Z(21|§| m% 3. 6?3(43 7 B,
7 - “-5’9%)5 5*259933 0.3 4 1) 7 6 vtk 0 2 3 iy e
7 o2 R Tl?ai?j%‘?&%mmu? [557?]1§685&f§3’u0n%r5%§kadd I =79,
L2 G 00 (P . 25 TEE LGS (o, ), 247 (. 2 782 83
ar-riHd M)/2-P6-29% q'é'9§0? 3.6 mmu) .

Elemental analysis calcd (%) for CygH25C1N,053°3/5H,0: C 67.92, H5.74,
N 6.09; found: C 67.75, H 5.51, N 6.02.

[0948]

<Compound of Example 127>

Colorless powder

'H NMR (400 MHz, DMSO-dg) & 1.57-1.72 (2H, m), 1.85-1.97 (2H, m),
2.55-2.73 (1H, m), 2.95-3.05 (2H, m), 3.08-3.18 (2H, m), 4.23 (2H,
d, J=6.1Hz), 6.91 (2H, d, J=8.6Hz), 6.96-7.05 (2H, m), 7.15-7.25
(4H, m), 7.41 (1H, t, J =7.3 Hz), 7.65 (1H, t, J =7.3 Hz), 7.72
(1§, 4, 3 =7.9 Hz), 8.01 (1H, dd, J =7.9, 1.8 Hz), 8.50 (1lH, t,
J = 5.5 Hz), 17.51 (1H, brs).

HR-FAB® (m/z): 449.1907 (+3.0 mmu) .

Elemental analysis calcd (%) for C,ygHysFN,04°1/5H,0: C 69.07, H 5.66,
N 6.20; found: C 68.81, H 5.62, N 5.99.

[0949]

<Compound of Example 128>

Colorless powder
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m), 2.99-3.02 (1H, m), 3.13 (1H, dd, J = 11.0, 3.1 Hz), 3.58-3.67 (1H, m),
5.21 (2H, s), 7.36 (1H, t, J = 7.3 Hz), 7.54 (2H, d, J = 8.6 Hz), 7.57-7.65
(3H, m), 7.89 (2H, d, J = 8.6 Hz), 7.97 (1H, dd, J=7.9, 1.2 Hz), 16.65
(1H, brs). 5 HR-FAB (m/z): 486.1281 (+2.7 mmu). [0972] <Compound of
Example 151> Colorless powder 1H NMR (400 MHz, DMSO-d6) 5
1.52-1.58@1H, m), 1.62-1.70_(1H, m), 10 1.75-1.84 €2H m% 2_.%3 63H, %)H

. 423 6 ., (“H ™

G, 7 TR Y L 303 161 ) B 20°5:

2 65 Ry P23 (i 0,2 275 Totin) 740758 (G, 7146 50, > 1)
L R T e IR K
oo U MR QS e BSOS S SO B A B .1
e AR G ) 3 (i) S U S BB P, -
79 S50 16 3 (WA 619 25 1 FAS (i) 4111373 (115 Bhrih
HR—F§B3[Q%7%B: 396.1402 (+2.0 mmu) .

Elemental analysis calcd (%) for C;1H;1N303S: C 63.78, H5.35, N10.63;
found: C 63.51, H 5.29, N 10.33.

[0950]

<Compound of Example 129>

Colorless powder

'H NMR (400 MHz, DMSO-dg) & 1.51-1.67 (2H, m), 1.72-1.80 (1H, m),
1.84-1.95 (1H, m), 2.48-2.59 (1lH, m), 2.73 (1H, t, J = 12.2 Hz),
2.87 (1, t, J = 12.2 Hz), 3.66 (1H, 4, J = 12.2 Hz), 3.76 (1H,
d, J =12.2 Hz), 4.30 (1H, d4d4, J = 15.3, 5.5 Hz), 4.37 (1lH, dd,
J=15.3, 5.5 Hz), 7.18-7.24 (1H, m), 7.28-7.38 (4H, m), 7.47 (1H,
s), 7.51 (2H, 4, J = 8.6 Hz), 7.63 (2H, 4, J =7.9 Hz), 7.68 (2H,
d, J =8.6 Hz), 8.50 (1H, t, J = 6.1 Hz).

HR-FAB' (m/z): 449.1648 (+1.6 mmu).

Elemental analysis calcd (%) for C,gHysCIN,O3: C 69.56, H 5.61, N
6.24; found: C 69.39, H 5.62, N 6.13.

[0951]

<Compound of Example 130>

Colorless powder
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<Compound of Example 153> Pale yellow powder 1H NMR (400 MHz,
DMSO-d6) 5 1.20-1.30 (1H, m), 1.54-1.64 (1H, m), 51.70-1.75 (1H, m),
1.79-1.86 (1H, m), 2.19-2.27 (1H, m), 2.58-2.67 (1H, m), 2.73 (3H, s),
2.79 (1H, td, J = 12.2, 3.1 Hz), 2.89 (1H, dd, J=17.1, 6.1 Hz), 3.02 (1H,
dd, J=17.1, 6.7 Hz), 3.61 (1H, td, J=12.2, 3.7 Hz), 3.68 (1H, dd, J =
1 12.2, 1.8 Hz), 7.17-7.21 (1H, m), 7,31-7.32 (2H, m), 7.45 (1H, m), 7.60
. ND?EH,“&??:M B HE)o10 802 (2t; 40T L 86 HAM 12 (k) T (L ™)
L83 AR INABAS 1307 £5 4 1 €16 N'6 16l C 6571403 (11
7151 KRR (100 M2 DVIBOAG)S D36 1 A6 I0% H), 1571 BB arim) 122
421 G 0N, 122, 1042, 278 (1010, 9213572 430 Haf 365 > -
121, G Tl 75 (1 dd. F 216 12 HOp 72 1, b7 2% (T
" G S8 2 80 A, brsh 25 HA EAR (i Hso 1550+
HR_F%Q%,gﬁ?gﬁéﬁ%%%@gl%gsé;{%f%ﬁ%%HZSClN’O’S: C 65.67, H 5.28,
Elemental analysis calcd (%) for CyeHy5FN,04: C 69.63, H5.62, N 6.25;
found: C 69.58, H 5.61, N 6.11.
[0952]
<Compound of Example 131>
Colorless powder
'H NMR (400 MHz, DMSO-dg) & 1.56-1.67 (2H, m), 1.73-1.82 (1H, m),
1.87-1.97 (1H, m), 2.52-2.63 (1lH, m), 2.73 (1H, t, J = 12.2 Hz),
2.87 (1, t, J = 12.2 Hz), 3.66 (1H, 4, J = 12.2 Hz), 3.80 (1H,
d, J =12.2 Hz), 4.65 (1H, dd, J = 16.5, 6.1 Hz), 4.71 (1H, dd,
J=16.5, 6.1 Hz), 7.18-7.25 (1H, m), 7.28-7.35 (2H, m), 7.40 (1H,
t, d=7.9 Hz), 7.45-7.53 (2H, m), 7.93 (1H, 4, J = 7.9 Hz), 8.05
(1§, 4, J = 7.3 Hz), 8.98 (1H, t, J = 6.1 Hz), 12.83 (1lH, brs).
HR-FAB® (m/z): 396.1373 (-0.9 mmu).
Elemental analysis calcd (%) for Cy1H,1N303S°1/5H,0: C 63.20, H 5.41,
N 10.53; found: C 63.04, H 5.33, N 10.50.
[0953]

<Compound of Example 132>

Colorless powder
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[0976] <Compound of Example 155> 5 Colorless powder 1H NMR (400
MHz, DMSO-d6) 5 1.26-1.36 (1H, m), 1.50-1.61 (1H, m), 1.73-1.80 (1H,
m), 1.91-1.98 (1H, m), 1.99-2.10 (1H, m), 2.68 (1H, dd, J=12.2,10.4
Hz), 2.78 (1H, td, J = 11.6, 2.4 Hz), 3.27-3.40 (2H, m), 3.59 (1H, td, J =
12.8, 4.3 Hz), 3.76-3.80 (1H, m), 71710(1H ddd, J=7.9, 2.4, 1.2 Hz),
728 1H, 4, 9= 7.3 Hz), 7.31-7.36 (2H 6)§742744(2H m), 7.46-7.47

H NDFfH 02y AT I), B.03 CtH 55)° 12 87 H brs)t HR-FAB tmiA T ™) -
B e Er
3.70 %@p%%?d 24975 iilléﬁr;) 2%'6@% ‘ge7r571 goN Rﬁf%o ,'Ii%gz 7.02
(45, 3’”]7’2H§%7§%9r73 38 q%&?ﬁ 553('%‘ )]‘%;??ﬁa (GiH m) S72@4%41 o1
1 e s Jé“é‘ Dy L5 (g SSH ki iy

ner Al ,r?nEmchao?gf SHob: ta{é?é%/ i zcsd Ng. g found: C 57.95, H

Elem‘eln61:6éli\la8n?azl3;(s):9L788lalcd (%) for C,5H,3FN,04°1/10H,0: C 68.83, H5.36,

N 6.42; found: C 68.77, H 5.31, N 6.34.

[0954]

<Compound of Example 133>

Colorless powder

'H NMR (400 MHz, DMSO-d¢) & 1.30-1.40 (1H, m), 1.57-1.67 (1H, m),
1.76-1.82 (1H, m), 1.84-1.90 (1H, m), 2.17-2.27 (1H, m), 2.75 (1H,
dd, J=11.6, 10.4 Hz), 2.81 (1H, dd, J =12.2, 3.1 Hz), 3.58 (1H,
td, § =12.2, 3.1 Hz), 3.71 (1H, dd, J = 12.2, 3.1 Hz), 4.54 (24,
d, J=6.7 Hz), 7.20 (1H, td, J =8.6, 2.4 Hz), 7.26-7.35 (3H, m),
7.40 (1H, td, g =7.9, 1.2 Hz), 7.48 (1H, brs), 7.67 (lH, d, J =
7.3 Hz), 7.88 (lH, d, J = 7.3 Hz).

HR-FAB' (m/z): 369.1258 (-1.5 mmu) .

[0955]

<Compound of Example 134>

Colorless powder

'H NMR (400 MHz, DMSO-d¢) & 1.42-1.59 (2H, m), 1.78-1.85 (1H, m),
1.99-2.06 (1H, m), 2.83-2.91 (2H, m), 3.45 (1H, td, J=12.2, 3.6
Hz), 3.54-3.60 (1H, m), 3.71 (1H, dd, J =12.2, 3.6 Hz), 4.64 (2H,
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<Compound of Example 157> 5 Colorless powder 1H NMR (400 MHz,
DMSO-d6) 5 2.41 (3H, s), 2.73 (1H, dd, J = 12.2, 9.8 Hz), 2.83 (1H, td, J
=12.2,3.1 Hz), 3.52 (1H, d, J = 11.6 Hz), 3.72-3.78 (2H, m), 4.04 (1H, dt,
J=11.0, 2.4 Hz), 4.16 (1H, dd, J=9.8, 3.1 Hz), 4.45 (2H, d, J = 6.1 Hz),
7.22-7.25 (1H, m), 10 7.36 (1H,t,J=7.3 Hz), 7.41-7.42 (1H,d,J=7.3

Hz), 7.47 (1H, m), 7.52(2H, d, J = 8.6 Hz), 7,87 (2H, d, J = 8.6 Hz), 8.7

) le%,ot,(}ésé‘?rz)?lig '(%H,%rs“).IﬂFFi-FA%‘%%/‘z%rﬁz.iilfs #21 thmu). "+ 4°
Elemental analysis calcd (%) for C23H22C1N30452/5H20: C 57.65, H

(3H, 48, ?Sa#?&%?fo&ﬁdgc_m??ﬁ H2 69, N .432[897 ]&o‘m%o%ngzo)r' 769

Example 158> Colorless powder 1H NMR (400 MHz, DMSO-d6) 5 2.40
(28, ,s%), 2.9 '(il—%l%lbf ﬁ:%IJg.\g, 0.4'17);2.99-3.08 (2H, m), 3.27-3.43

M), 3.74-3,80 (1H, m), 4.07 (1H,.dt, J = 11.6, 2.4 Hz), 4.19 (1H, dd, J
HR‘Fgéljlo‘ﬂ,) 5.4'H§%§4.§%}4‘%4 (QH%mg‘,”%bg (1H, t, J = 7.9 Hz), 7.49-7.54 (3H,

1l 40 G bro) 26 AR PAS iy 72 L1 (P21 i) 808 > 1 2327
foungl_en&en]t%lgga}lyﬁs(ii?@ (O@ f%r §%§H,,01N30481/4H20: C57.98, H

.76, N 8:82;'found:’C 57.97, H 4.61, N 8.53. [0980] <Compound of
[095gi<ample 159>
<Compound of Example 135>
Colorless powder
'H NMR (400 MHz, DMSO-dg) & 1.28-1.38 (1H, m), 1.57-1.68 (1H, m),
1.76-1.83 (1H, m), 1.85-1.92 (1H, m), 2.09-2.17 (1H, m), 2.72 (1lH,
dd, §=11.6, 10.4 Hz), 2.80 (l1H, td, J=11.6, 2.4 Hz), 3.61 (1H,
td, §=12.8, 3.1 Hz), 3.75 (1H, dd, J =11.6, 3.1 Hz), 3.97-4.04
(2H, m), 7.07 (2H, 4, J = 8.6 Hz), 7.20 (1H, td, J =7.3, 2.4 Hz),
7.29-7.36 (2H, m), 7.46-7.48 (3H, m), 7.61 (2H, 4, J = 8.6 Hz),
7.64 (2H, 4, J = 8.6 Hz), 12.87 (1H, brs).
HR-FAB' (m/z): 422.1552 (+2.9 mmu) .
[0957]
<Compound of Example 136>
Colorless powder
'H NMR (400 MHz, DMSO-dg) & 1.15-1.25 (1H, m), 1.52-1.63 (1H, m),
1.69-1.80 (2H, m), 1.91-2.01 (1H, m), 2.61 (1H, dd, J=12.2, 10.4
Hz), 2.72-2.79 (1H, m), 3.41 (2H, 4, J = 6.7 Hz), 3.56-3.62 (1lH,
m), 3.68-3.72 (l1H, m), 4.52 (1H, 4, J =12.8 Hz), 4.55 (1H, 4, J
=12.8Hz), 7.16 (1H, td, J=7.3, 2.4Hz), 7.29-7.34 (2H, m), 7.43-7.46
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5 Colorless powder 1H NMR (400 MHz, DMSO-d6) 5 2.40 (3H, s),

2.49-2.55 (1H, m), 2.71 (1H, td, J =11.6, 3.1 Hz), 3.54 (1H, d, J = 12.2

Hz), 3.59-3.68 (4H, m), 3.74-3.79 (1H, m), 3.97 (1H, dd, J = 11.6, 1.8 Hz),

4.74 (2H,s), 7.20 (1H,dd, J=7.9, 1.2 Hz), 7.34 (1H, t, J = 7.9 Hz), 10

7.39 (1H,d, J =7.9 Hz), 7.46-7.48 (1H, m), 7.54 (2H, d, J =8.6 Hz), 7.91

(2H, d, J =.8.6 Hz), 12.87 (1H, brég&;R-FAB‘ m/z)g459.1186 (+4.1 mmu).
H23C

(3H: Efdmenitar ankfysis Ealcd (%)fof 20432/5120: C 59.26!2) 7 7+ 70

H5.15, N 6,01; found: C 59,29, H 4.99, N 5.86. 15 [0981] <Compound of
(2H, E%%:amj?&le‘léoi6 E6i erCSEsZ p%édeTH ﬁ?ﬂﬂﬁ) (400 MHz, DMSO-d6) 5 2.38

T 311015 11 5803 85156 (11, ), 4.00.403 (1, m), 472
R N TN IO R A L A L B
founQ-H’cbr% Iélﬁs-FéBé(%): 4&931]1?? (+4.8 mmu). [0982] 25 <Compound

e’ 161> 307 ]

of Exampl > ellow powder 1H NMR (400 MHz, DMSO-d6) 5
[095450-1.62 (1H, m), 1.66-1.75 (1H, m), 1.78-1.88 (1H, m), 1.92-2.01 (LH,
m), 2.58 (3H, s), 3.11-3.21 (2H, m), 3.84-3.95 (2H, m), 4.01 (1H, dd, J =

<Comé%_)‘1§héi_l%lfldz%xza%]pgéﬂl% §I>J = 2.4 Hz), 7.06 (1H, dd, J = 9.2, 2.4 Hz),

Colorless powder

'H NMR (400 MHz, DMSO-dg¢) & 1.37-1.56 (2H, m), 1.74-1.81 (1H, m),
1.95-2.01 (1H, m), 2.77-2.87 (2H, m), 3.41 (1H, td, J=12.2, 4.3
Hz), 3.49-3.54 (1H, m), 3.64-3.68 (1H, m), 4.54 (2H, s), 6.92 (2H,
d, J =8.6 Hz), 6.99-7.05 (2H, m), 7.15-7.22 (3H, m), 7.25-7.33
(4H, m), 7.41 (1H, brs), 12.78 (1H, brs).

HR-FAB' (m/z): 422.1748 (-1.9 mmu) .

Elemental analysis calcd (%) for C,ysHyyFNO,: C 71.24, H5.74, N 3.32;
found: C 71.05, H 5.79, N 3.19.

[0959]

<Compound of Example 138>

Colorless oil

'H NMR (400 MHz, DMSO-dg¢) & 1.13-1.23 (1H, m), 1.51-1.62 (1H, m),
1.69-1.77 (2H, m), 1.88-1.98 (1H, m), 2.58 (1H, dd, J =12.2, 9.8
Hz), 2.71-2.78 (1H, m), 3.38 (2H, d, J = 6.7 Hz), 3.56-3.61 (1H,
m), 3.65-3.69 (1H, m), 4.46 (2H, s), 6.97 (2H, d, J=8.6 Hz), 7.05

(2H, dd4, J = 9.2, 4.3 Hz), 7.15 (1H, td, J = 7.3, 1.8 Hz), 7.22
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8.6 Hz), 7.92-8.01 (3H, m), 8.32 (1H, d, J = 7.3 Hz), 13.44 (1H, brs).
HR-FAB'(m/z): 501.1036 (+3.7 mmu). [0983] 10 <Compound of Example
162> Colorless powder 1H NMR (400 MHz, DMSO-d6) 5 1.41-1.54 (1H,
m), 1.59-1.73 (1H, m), 1.77-1.85 (1H, m), 1.86-1.94 (1H, m), 2.53-2.64
(5H, m), 3.22-3.37 (2H, m), 3.94-4.07 (1H, m), 6.71 (1H, d, J = 9.2 Hz),
7.09 (1H, 15d, J =7.3 Hz), 7.27 (1H, brs), 7.58 (2H, di‘] = 8.6 H2z), 7.9%

(2H, S, 2 262y, 8/14-8 50 31, ) HRLEAB: (M/z)- 4714572 (+1% ©0 (1H

mmu). [0984] <Compound of Example 163> 20 Pale yellow powder 1H

’

PTS) MR (400 MHz, DMSO-d6) 5 1.41-1.60 (2H, m), 1.77-1.84 (1H, m),
| 1.97-2.04 (1H, m), 2,38 (3H,.5),.2.83-2.92 (2H, m), 3.43 (1H, td, J = 12.2,
AR-FRE ﬁ%&ﬁ.sa- : 4ffﬁ%mui 0 (THU4d, 3= 12.2, 3.7 Hz), 4.79 (2H, s),

[0965 1 (1H, td, J = 7.3, 1.8 Hz), 7.28-7.34 (2H, 308 m), 7.46 (1H, m), 7.54
H, d, J=8.6 Hz), 7.90 (2H, d, J = 8.6 Hz), 12.82 (1H, brs).
HR-FAB(m/z): 443.1204 (+0.8 mmu). Elemental analysis calcd (%) for
<ComaaR e s o 6, H5.23, N 56.32; found: C 62.06, H 5.31, N
Colo6£6' éCC 2W8 %—14.1 (C =1.0, DMF) HPLC (CHIRALCEL OJ (Daicel

ehic ngusrtries, Co, . Ltd.) 0.46

'H NMR (400 MHz, DMSO-dg) & 1.48-1.62 (1H, m), 1.63-1.77 (1H, m),
1.78-1.97 (2H, m), 2.61 (3H, s), 2.66-2.88 (2H, m), 3.77 (3H, s),
4.97-4.12 (1H, m), 7.07 (1H, d, J = 9.1 Hz), 7.20-7.43 (2H, m),
7.59 (2H, 4, J = 8.6 Hz), 7.96 (2H, d, J = 8.6 Hz).

HR-FAB" (m/z): 486.1274(+2.0 mmu) .

[0961]

<Compound of Example 140>

Colorless powder

'H NMR (400 MHz, DMSO-dg) & 1.48-1.57 (1H, m), 1.63-1.73 (1H, m),
1.85-1.99 (2H, m), 2.33 (3H, s), 2.83-2.88 (1H, m), 2.92-2.97 (1H,
m), 3.00-3.05 (1H, m), 3.11-3.14 (1H, m), 3.66 (1H, d, J = 6.5 Hz),
3.70 (1H, 4, J = 6.5 Hz), 3.81-3.89 (1H, m), 7.34-7.38 (1H, m),
7.50 (2H, 4, J = 8.6 Hz), 7.59-7.64 (2H, m), 7.84 (2H, d, J = 8.6
Hz), 7.95 (1H, 4, J = 7.3 Hz), 8.36-8.37 (1H, m), 16.78 (1H, brs).
HR-FAB' (m/z): 470.1315 (+1.0 mmu) .

[0962]

<Compound of Example 141>

Pale yellow powder
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x 25 cm, mobile phase: hexane/ethanol = 85/15 (0. 1% TFA) , flow rate 1
mL/min, Temp.:40C): Rt 27.5 min (> 99% ee) 10 [0985] <Compound of
Example 164> Colorless crystals 1H NMR(400 MHz, DMSO-d6) 5
1.46-1.67 (2H, m), 1.75-1.93 (2H, m), 2.58 (3H, s), 2.67-2.78 (2H, m),
3.47 (1H, d, J =12.2 Hz), 3.60 15 (1H, d, J =12.2 Hz), 3.88-4.02 (1H, m),
7.13 Zng d,J=9.1Hz),7.17-7.24 (1H r?é 7.28-7.33 (1H, m), 7.56 (2H,

R8s AT, §="8 Ry B2 AR Y, 0 2 71 g H A3l R ™
725ty o] CAMAICIFNAO3OH 0L b5 14 72, ZON &5 o (1
™)+ Qs 10 NHR 08 M2 BN OIE) 8 L 851 67 (2, ) L34 8. ¢ %5
18, T30 T2 05 13,70 (L 0% 125 45, 36658 67 (LH. /S0 =0 7
~ 7 O LI £ T8 A5 O, ST 11, Fob (i SEENG
o - [BghAAR i G ars i dess G b
HR_Fg%%ﬁnﬁﬁzlgig@QéS%@gEZQJgQj%?ﬂgml—)l .5.08, N 7.40; found: C 63.35, H

[0963]

<Compound of Example 142>

Pale yellow powder

'H NMR (400 MHz, DMSO-dg¢) & 1.45-1.57 (1H, m), 1.60-1.70 (1H, m),
1.93-1.99 (1H, m), 2.05-2.15 (1H, m), 2.39 (3H, s), 2.89-2.95 (2H,
m), 3.05-3.08 (1H, m), 3.09-4.00 (2H, m), 4.08-4.40 (2H, m), 7.37
(11, t, J = 7.3 Hz), 7.51-7.60 (3H, m), 7.66 (1H, t, J = 7.3 Hz),
7.90 (2H, d, J = 8.6 Hz), 7.97 (1H, d, J = 7.3 Hz).

HR-FAB' (m/z): 442.1399 (+4.3 mmu) .

[0964]

<Compound of Example 143>

Pale yellow powder

'H NMR (400 MHz, DMSO-dg) & 1.57-1.70 (2H, m), 1.76-1.85 (1H, m),
1.93-2.02 (1H, m), 2.43 (3H, s), 2.75-2.80 (1H, m), 2.88-2.95 (2H,
m), 3.70-3.73 (1H, m), 3.85-3.92 (1H, m), 7.25 (1H, td, J = 7.3,
1.8 Hz), 7.31-7.37 (2H, m), 7.49-7.53 (3H, m), 7.85 (2H, d, J =
8.6 Hz), 10.67 (1H, s), 12.83 (1H, brs).

HR-FAB" (m/z) : 456.1153 (+0.5 mmu) .
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[0987] 10 <Example 166>
2-[2-[[2-(4-Chlorophenyl)-4-methylthiazole-5-carbonyllaminomet
hyllmorpholin-4-yllbenzoic acid [0988] [Chemical formula 225] CI ~ ~
SN~~N N ~\ H OJ COOH 15 [0989] Trifluoroacetic acid (1 mL) was
added to tert-butyl
09 62-[2-[[2-(4-chIorophenyl)-4-methylthiazole-5-carbonyl]aminomet
[ ﬁgfl]morpholin-4-yl]benzoate (113mg,0.214mmo1l)in dichloromethane 20 (1
< mL) . hetmixture as it'rérﬁd at room temperature for 2 hours.
CTMBRBS q@ent@?%mepsﬁven was removed and a Imol/L aqueous potassium

Colotrq%roxideoswo utiron was added to the residue to make it basic. The mixture

was theR Made acidic by the addition of 2mol/L hydrochloric 310 acid.

s ol e BoR gty clecedly Brten, s el 1,
o oo IR DM PS8 5 27 B k08 A S, o,
- AR AR DA s e 1RG0 s
1.2 () PR)-BREAD /2y 4751343 ($4.5M) 5, 4, 5 = 8.6 Hz), 7.99
(1§, dd, 3 = 7.3, 1.2 Hz), 10.71 (1H, brs), 17.26 (1H, brs).
HR-FAB' (m/z): 456.1151 (+0.2 mmu) .

[0966]

<Compound of Example 145>

Colorless powder

'H NMR (400 MHz, DMSO-dg¢) & 1.43-1.52 (1H, m), 1.58-1.68 (1H, m),
1.78-1.92 (2H, m), 2.51 (3H, s), 2.73 (1H, dd, J =11.6, 8.6 Hz),
2.87-2.93 (1H, m), 3.51 (1H, td, J =12.2, 3.7 Hz), 3.66 (1lH, dd,
J=12.2, 3.7 Hz), 3.86-3.95 (1H, m), 6.42 (1H, 4, J = 15.3 Hz),
7.20 (1H, td, J=7.3, 2.4 Hz), 7.30-7.35 (2H, m), 7.45 (1H, brs),
7.59 (2H, d, J = 8.6 Hz), 7.60 (1H, d, J = 15.3 Hz), 7.96 (2H, d,
J =8.6 Hz), 8.27 (1H, d, J = 7.3 Hz), 12.81 (lH, brs).

HR-FAB' (m/z): 482.1319 (+1.4 mmu).

Elemental analysis calcd (%) for CysHp4CIN303S°1/10H,0: C 62.06, H
5.04, N 8.69; found: C 61.98, H 5.01, N 8.46.

[0967]

<Compound of Example 146>

Colorless powder
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10 Elemental analysis calcd (%) for C23H,,C1N304S3/10H20: C 57.87, H
4.77, N 8.80; found: C 57.71, H 4.60, N 8.50. [0990] <Example 167>
2-[3-[(Benzothiazol-2-yl)oxymethyl]piperidin-1-yl]benzoic acid 15 [0991]
Step 167a)
2-[3-[(Benzothiazol-2-yl)oxymethyl]piperidin-1-yl]benzaldehyde [0992]

1y N%ghemi al formula 226] %/X-N N SAO NI 20 CHO [0993 Using7

[(bertoitzol 2ifoxg methytipiperiding (580 md" 0.234%hmot) dnd -7 ™ -
L ool Jupielezaishio G358y 0354 ol g 914 same gesdy (.,
o0, SSRSSLCOmOnDO 332 jess o WINNE OO MUECPEIDP L s
o, SESTRULTIITBAN S0 = 13 08 32038
1 ool BRI DLt A Do S g i,
8. 337 AB(MZ)- 3p3MEH) 1010994k 75 (18, brs).
HR-FAB' (m/z): 482.1344 (+3.9 mmu) .
Elemental analysis calcd (%) for CysH,4,C1IN3035°3/5H,0: C60.93, H5.15,
N 8.53; found: C 60.64, H 4.85, N 8.38.
[0968]
<Compound of Example 147>
Colorless powder
'H NMR (400 MHz, DMSO-dg) & 1.31-1.40 (1H, m), 1.52-1.62 (1H, m),
1.74-1.81 (2H, m), 2.35 (3H, s), 2.42 (2H, t, J=7.3 Hz), 2.52-2.57
(l1H, m), 2.74-2.80 (1H, m), 3.03 (2H, t, J = 7.3 Hz), 3.47-3.52
(1H, m), 3.58 (1H, dd, J =11.6, 2.4 Hz), 3.73-3.82 (1H, m), 7.12
(14, 4, 3 = 7.9 Hz), 7.28 (1H, t, J = 7.9 Hz), 7.33 (1H, 4, J =
7.3 Hz), 7.44 (1H, brs), 7.49 (2H, 4, J = 8.6 Hz), 7.83 (2H, d,
J = 8.6 Hz), 7.95 (1H, 4, J = 7.3 Hz), 12.89 (1H, brs).
HR-FAB' (m/z): 484.1488 (+2.6 mmu) .
Elemental analysis calcd (%) for CysH,6C1IN3035°1/4H,0: C61.47, H5.47,
N 8.60; found: C 61.33, H 5.29, N 8.41.
[0969]
<Compound of Example 148>

Colorless powder
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Step 167b) 2-[3-[(Benzothiazol-2-yl)oxymethyl]piperidin-1-yl]benzoic acid
[0995] [Chemical formula 227] N SO N Q COOH 1s [0996] An aqueous
solution (1 mL) of sodium chlorite (7.46 mg, 0. 0660 mmol) and sodium
dihydrogen phosphate (6.89 mg, 0.0574 mmol) was added to a solution
of 20 2-[3-[(benzothiazol-2-yl)oxymethyl]piperidin-1-yllbenzaldehyde (10.1
mg, 0.0287 mm ‘?Sqand 2-me hﬁeZ butene (0.00912 mL, 0.0861 mmol |n

H Nb/llg‘rt ﬁﬂgngﬁé mb) > PhE thi “Was %tlﬁ'éd bt Fooy ter}lpgl]at&reﬁf%r
hgu r?S] Lbbse(iln ent g{noléL hydroc%orl d 312 was gd%ed tgt,?tgkg 4-2.79

the' mixtire' aciti tive Was then'e tracfte% with ethyl acetaté and

ekfaﬁ?i%ﬁcih%'?o%’ é‘l%wﬁfe%a%ﬁ?ﬁtﬁéc’%ﬁié Koo §1§;§L%“%%§%S'?5”H il
ied %) of ire d olorles
. 85agw e e DR oL e 2 oo caneound o 2 golrkese
7 s4gTe )g%!é‘;leﬁ? ot L7 0, 255, 75 B b0 s 55 G hya 15 -
HZ)’lj_g;ﬂdf’c)j I;lfd(l ?JHZ%@%% H, g §3|3|ﬁ) 702§1H 10td, J=7.9,

HR-FAR  (m/z): 484.1485 (+2.3 mmu) .

1.81

Elemental analysis calcd (%) for CysHpsCIN303S°3/10H,0: C 61.35, H
5.48, N 8.59; found: C 61.28, H 5.34, N 8.42.

[0970]

<Compound of Example 149>

Colorless powder

'H NMR (400 MHz, DMSO-dg) & 1.32-1.42 (1H, m), 1.51-1.61 (1H, m),
1.74-1.79 (1H, m), 1.82-1.87 (1H, m), 2.43 (3H, s), 2.58-2.63 (1H,
m), 2.69-2.75 (1H, m), 3.49-3.56 (2H, m), 3.64-3.67 (1H, m), 5.21
(1§, 4, J = 13.4 Hz), 5.26 (1H, 4, J = 13.4 Hz), 7.16 (1H, d, J
= 7.9 Hz), 7.28-7.34 (2H, m), 7.44 (1H, brs), 7.46 (1H, d, J=T7.3
Hz), 7.54 (2H, d, J =8.6 Hz), 7.91 (2H, 4, J=8.6 Hz), 12.80 (1H,
brs) .

HR-FAB' (m/z): 486.1230 (-2.5 mmu) .

[0971]

<Compound of Example 150>

Colorless amorphous

'H NMR (400 MHz, DMSO-d¢) & 1.42-1.52 (1H, m), 1.60-1.70 (1H, m),
1.85-1.95 (2H, m), 2.42 (3H, s), 2.78-2.83 (1H, m), 2.86-2.91 (1H,
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=7.9,1.2 Hz), 7.40 (1H, d, J = 7.3 Hz), 7.46 (1H, td, J = 7.3, 1.8 Hz), 7.63
(1H, dd, J = 7.3, 1.8 Hz), 7.68 (1H, dd, J = 7.9, 1.2 Hz). HR-FAB (m/z):
369.1250(-2.3 mmu). 15 [0997] <Example 168>
2-[3-[(4'-Chlorobiphenyl-4-yl)methoxy]piperidin-1-yl]lbenzoic acid [0998]
20 Step 168a)

[3-[(4'-Chlorobiphenyl-4-yI methoxy]p| eridin- 1 I]ben ldeh_yde [0999]
?Céé’[ ital foridifa 2281 313'Cl < €HO Froob] Tet abq,ty At § 3.67

(26 9m 07 mmoll} an p um carbonate 1.46
" Wate a de to &'Soldtion of Sgﬁa[(zl chlo?0b|ghenyl- - gL\th(ﬁxy |pe(r dine 7

20 mg, nd2fuorb z hye( 159m
- 8. 82 Wdﬁéti rma cﬁe (L—';n 1_)91%g 1 ureé\iva%I stlrred%atHfé )é
ours Subseq ly, w ed and the mixture was extracted
Wlth ezh %J ac?efailer%%/d Waafgw\%%shgg %\ht bt)rlr?e The washed product 10

HR Fg i a%% Itate and the solvent was evaporated.
ur| icaft e’resu rgresmue%y silica gel column

[0972]

<Compound of Example 151>

Colorless powder

'H NMR (400 MHz, DMSO-dg) & 1.52-1.58 (1H, m), 1.62-1.70 (1H, m),
1.75-1.84 (2H, m), 2.30 (3H, s), 3.00 (1H, dd, J=11.6, 7.3 Hz),
3.11-3.16 (1H, m), 3.20-3.26 (1H, m), 3.44 (l1H, dd, J =11.6, 2.4
Hz), 3.79-3.87 (1H, m), 6.77 (1H, d, J = 7.9 Hz), 7.22 (1lH, td,
J=7.9, 1.8 Hz), 7.32-7.38 (2H, m), 7.46-7.50 (3H, m), 7.81 (2H,
d, J =8.6 Hz), 9.09 (1H, s), 12.80 (1lH, brs).

HR-FAB' (m/z): 471.1260 (+0.2 mmu) .

[0973]

<Compound of Example 152>

Colorless powder

'H NMR (400 MHz, DMSO-dg¢) & 1.49-1.58 (1H, m), 1.68-1.79 (1H, m),
1.89-1.98 (2H, m), 2.32 (34, s), 2.92 (l1H, dd, J =11.0, 8.6 Hz),
2.98-3.06 (2H, m), 3.22 (1H, dd, J=11.0, 3.1 Hz), 3.80-3.88 (1H,
m), 6.82 (l1H, d, J =6.1 Hz), 7.35 (1H, t, J =7.3 Hz), 7.47 (2H,
d, J=8.6 Hz), 7.57-7.65 (2H, m), 7.79 (2H, d, J = 8.6 Hz), 7.94
(g, 4, = 7.9 Hz), 9.18 (1H, s), 1l6.72 (1H, brs).

HR-FAB' (m/z): 471.1273 (+1.5 mmu) .
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chromatography (hexane : ethyl acetate = 40:1 -> 10:1) gave 156 mg
(53%) of the desired compound as a pale yellow powder. 1H NMR (400
MHz, CDC13) 5 1.48-1.57 (1H, m), 1.71-1.82 (1H, m), 15 1.89-1.96 (1H,
m), 2.12-2.19 (1H, m), 2.85-2.92 (2H, m), 3.17 (1H, td, J =7.3, 3.6 Hz),
3.46-3.50 (1H, m), 3.70-3.77 (1H, m), 4.62 (1H, d, J = 12.2 Hz), 4.65 (1H,
d,J=12.2 Hz), 7.09-7.12 (2H, m), 7.39-7.43 (4H, m), 7.49-7.55 (5H, m),
(0974130 (1H, dd, J = 7.9, 1.2 Hz). 10.31 (1H, s). 20 FAB (m/z): 406(M+H)
< 1001].31 SEtep 168b)
o C[gr[ - Ior%%f“&e%y&i%ﬁmethoxy]piperidin-l-yl]benzoic acid [1002] 5
pal [Chemical formgla 229] CI1 COON [1003] Using
e e3%@3[?4"’-%%%%.%%ny|-4-y|)methoxy]piperidin-1-y|]benza|deh 10 yde

 off 0 004 D g e pocetp g Oled s SRR,
L 705 P 1 00N DSOS LA Gk o
(1H,11%)6,’E§5.73 (3H, s), 2.79 (1H, td, J =12.2, 3.1 Hz), 2.89 (lH,
dd, § =17.1, 6.1 Hz), 3.02 (1H, dd, J =17.1, 6.7 Hz), 3.61 (1lH,
td, J =12.2, 3.7 Hz), 3.68 (l1H, dd, J =12.2, 1.8 Hz), 7.17-7.21
(l1H, m), 7.31-7.32 (2H, m), 7.45 (1H, m), 7.60 (2H, 4, J = 8.6 Hz),
8.02 (2H, d, J = 8.6 Hz), 12.77 (lH, brs).

HR-FAB' (m/z): 455.1192 (-0.4 mmu) .

Elemental analysis calcd (%) for Co4Hy3C1IN,03S*1/4H,0: C62.74, H5.16,
N 6.10; found: C 62.71, H 4.96, N 5.87.

[0975]

<Compound of Example 154>

Colorless powder

'H NMR (400 MHz, DMSO-dg¢) & 1.36-1.46 (1H, m), 1.57-1.68 (1H, m),

1.76-1.81 (1H, m), 1.89-1.93 (1H, m), 2.42 (3H, s), 2.46-2.55 (1H,

m), 2.69 (l1H, dd, J =12.2, 10.4 Hz), 2.76 (1H, td, J =12.2, 2.4
Hz), 3.65 (1H, td, J =12.2, 4.3 Hz), 3.73 (1H, dd, J =11.6, 3.1
Hz), 6.03 (1H, dd, J = 15.9, 7.3 Hz), 6.75 (1H, dd, J =15.9, 1.2

Hz), 7.23 (1H, td, J = 7.3, 2.4 Hz), 7.30-7.35 (2H, m), 7.48 (1H,
m), 7.55 (2H, d, J =8.6 Hz), 7.89 (2H, d, J = 8.6 Hz), 12.80 (1H,
brs) .

HR-FAB' (m/z): 439.1255 (+0.8 mmu) .
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15 Hz), 3.30-3.37 (1H, m), 3.76-3.81 (1H, m), 4.56 (1H, d, J = 12.2 Hz),
4.64 (1H,d, J=12.2 Hz), 7.43 (1H, td, J = 7.3, 1.2 Hz), 7.47 (2H,d, J =
8.6 Hz), 7.51 (2H, d, J = 8.6 Hz), 7.65 (2H, d, J = 8.6 Hz), 7.68-7.75 (4H,
m), 8.04 (1H, dd, J=7.9, 1.2 Hz), 17.39 (1H, brs). 20 HR-FAB (m/z):
422.1562 (+3.9 mmu). Elemental analysis calcd (%) for

C25H24C1NO3.1/10H20: C 79.86 H5.76, N 3.28:; foynd:g 70.57, H
Elemgiiaf 3091 514 11604 SEXaMmpted 169 thsugi 170> Thé précedufes - 28 N

were performed. jn the sam nner as in Example 168 to make
6. 38(:0?%%@8 ds %i\%r%? 'ir%f*ab?e 0 Bélon’ 55[13055] [Table 10] Ar COOH
solute configuration Ar' Y Example 169 Racemic Cl OCH 2 mature

&
[097E ample 170 Racemic Cl CH20OCH2 mixture F Example 171 Racemic
CH20 mi'dLére OFO E%E%rggle 172 Racemic CH20CH2

<Compound of Example

Colorless powder

'H NMR (400 MHz, DMSO-d¢) & 1.26-1.36 (1H, m), 1.50-1.61 (1H, m),
1.73-1.80 (1H, m), 1.91-1.98 (1H, m), 1.99-2.10 (1H, m), 2.68 (1H,
dd, J =12.2, 10.4 Hz), 2.78 (1H, td, J=11.6, 2.4 Hz), 3.27-3.40
(2H, m), 3.59 (1H, td, J =12.8, 4.3 Hz), 3.76-3.80 (1H, m), 7.17
(1H, ddd, §=7.9, 2.4, 1.2 Hz), 7.28 (1H, t, J=7.3 Hz), 7.31-7.36
(2H, m), 7.42-7.44 (2H, m), 7.46-7.47 (1H, m), 7.92-7.94 (2H, m),
8.03 (1H, s), 12.82 (1H, brs).

HR-FAB' (m/z): 411.1177 (-2.4 mmu) .

Elemental analysis calcd (%) for C,,H,,N,0,S: C 64.36, H5.40, N 6.82;
found: C 64.46, H 5.35, N 6.58.

[0977]

<Compound of Example 156>

Colorless powder

'H NMR (400 MHz, DMSO-dg) & 2.49-2.55 (1H, m), 2.63 (3H, s), 2.75

(1H, td, J = 11.6, 3.1 Hz), 3.39-3.50 (2H, m), 3.55 (1H, d, J
12.2 Hz), 3.64-3.69 (2H, m), 3.72-3.78 (1H, m), 4.00 (1H, d, J =
11.6 Hz), 7.22-7.24 (1H, m), 7.34-7.41 (2H, m), 7.49 (1H, m), 7.59
(2H, d, J = 8.6 Hz), 7.97 (2H, d, J = 8.6 Hz), 8.47 (1H, t, J =
5.5 Hz), 12.88 (1H, brs).

HR-FAB' (m/z): 472.1117 (+1.9 mmu) .
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mixture e Example 173 Racemic CI COCH2 mixture Example 174

Racemic Cl e 3 mature Example1l75 Racemic SCH2 mature Example

176 R CI CONHCH2 S ~, Example 177 SCl-rvMe Il CONHCH 2 S

Example 178 S CI S CH20CH2 Example 179 R Cl i CH20CH2 316

[1006] <Compound of Example 169> Colorless powder 1H NMR (400

MHz, DMSO-d6) 5 1.37-1.45 (1H, m), 1.68-1.77 L5191198QH
Elemgyts bemnady i, rl 9943, 110@ ﬁaz%%% 1&& 3219653 %PHA - 7o

SFQ)404GH d 9855%&)704@Hd

N 8. §49 %Cﬁlzr)g? - 348 (3H, Th)* 750 (%II—I,gd,7\JJZi 8.6 Hz), 7.64 (2H, d, J =
m97%FHa 7.68 (1H, td, J=7.3,1.8 Hz), 7.72 (1H, dd, J = 8.6, 1.2 Hz), 8.04
IH, dd, 10J=7.3, 1.2 Hz), 17.76 (1H, brs).

<Compound of Example 157>

Colorless powder

'H NMR (400 MHz, DMSO-dg¢) & 2.41 (3H, s), 2.73 (1H, dd, J = 12.2,
9.8 Hz), 2.83 (l1H, td, J = 12.2, 3.1 Hz), 3.52 (1H, d, J = 11.6
Hz), 3.72-3.78 (2H, m), 4.04 (1H, dt, J =11.0, 2.4 Hz), 4.16 (1lH,
dd, J = 9.8, 3.1 Hz), 4.45 (2H, 4, J = 6.1 Hz), 7.22-7.25 (1H, m),
7.36 (1H, t, J=7.3 Hz), 7.41-7.42 (1H, 4, J = 7.3 Hz), 7.47 (lH,
m), 7.52 (2H, 4, J = 8.6 Hz), 7.87 (2H, 4, J = 8.6 Hz), 8.70 (1lH,
t, J = 5.5 Hz), 12.90 (1H, brs).

HR-FAB' (m/z): 472.1118 (+2.1 mmu) .

Elemental analysis calcd (%) for Cy3H,,C1IN3045°2/5H,0: C57.65, H4.80,
N 8.77; found: C 57.73, H 4.69, N 8.48.

[0979]

<Compound of Example 158>

Colorless powder

'H NMR (400 MHz, DMSO-d¢) & 2.40 (3H, s), 2.91 (1H, dd, J = 11.6,
10.4 Hz), 2.99-3.08 (2H, m), 3.27-3.43 (1H, m), 3.74-3.80 (1H, m),
4.07 (1, dt, J =11.6, 2.4 Hz), 4.19 (1H, dd, J = 10.4, 2.4 Hz),
4.38-4.48 (2H, m), 7.29 (1H, t, J = 7.9 Hz), 7.49-7.54 (3H, m),
7.58 (1H, dd, J = 7.3, 1.8 Hz), 7.86-7.89 (3H, m), 8.70 (1H, t,
J = 6.1 Hz), 14.91 (1H, brs).

HR-FAB' (m/z): 472.1118 (+2.1 mmu) .
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HR-FAB (m/z): 422.1510 (-1.3 mmu). Elemental analysis calcd (%) for

Cz5Hz4CINO3.1/10HzO: C 70.86, H 5.76, N 3.28; found: C 70.58, H

5.67, N 3.21. [1007] 15 <Compound of Example 170> Colorless

amorphous 1H NMR (400 MHz, DMSO-d6) 5 1.22-1.32 (1H, m), 1.60-1.71

(1H, m), 1.79-1.89 (2H, m), 2.00-2.10 (1H, m), 2.82-2.88 (1H, m),

2.94-3.04 (2H, m), 3.10&1 1,dd, J=11.6, 3.7 Hz), 3.35 (1H, dd, J = 9.8,

Elemogtad aop 5yt p1R2 4a%0(2 9 805 Srizy A A7k, 5) 1786 (B8R, a9 =1 4 - 76,

,d,J= 8.6 Hz), 7.60 (2H,

6 Hz), 7.40 (1H,d, ] = 7.3, 1.2 Hz), 7.48

N 8. g?a jé’.BIﬁiz), 9.6@37%6’(4& %n)?é.oﬂldﬁ; d, J=7.9, 1.8 Hz), 17.89

1098 H, brs). HR-FAB'(m/z): 436.1694 (+1.5 mmu). 25 [1008] 317
<Compound of Example 171> Colorless oil 1H NMR (400 MHz,

DMSQ-d6) 5.1.59-1.67 m), 1.71-1.79 (1H, m), 1.80-1.88 (1H, m),
<Com€f§i@§.oi 1 ,%1“}?]%%2%%% (1H, m), 2.99-3.02 5 (1H, m), 3.04-3.10 (1H,

colo %.28-%3% 1H, m), 3.73-3.77 (1H, m), 4.48 (1H, d, J = 11.6 Hz), 4.56
0, =116 He), 6.96 (2H, d, J = 8.6 Hz), 7.05 (2H, dd, J = 9.2, 4.9

T G ok nf a0, ) 9275 1% Foy, 17 40 R, 2

(18, PR, IGHRFAR (MEz): 422,1786 @1-9mmus 1009 15 5 12y, 3.59-3.68
(4H, m), 3.74-3.79 (1H, m), 3.97 (1H, dd, J =11.6, 1.8 Hz), 4.74
(2, s), 7.20 (1H, dd, 3 =7.9, 1.2 Hz), 7.34 (1H, t, J =7.9 Hz),
7.39 (1H, 4, J =7.9 Hz), 7.46-7.48 (1H, m), 7.54 (2H, d, J = 8.6
Hz), 7.91 (2H, d, J = 8.6 Hz), 12.87 (1H, brs).
HR-FAB' (m/z): 459.1186 (+4.1 mmu) .
Elemental analysis calcd (%) for Cy3H,3C1IN,045°2/5H,0: C59.26, H5.15,
N 6.01; found: C 59.29, H 4.99, N 5.86.

[0981]

<Compound of Example 160>

Colorless powder

'H NMR (400 MHz, DMSO-dg) 8 2.38 (3H, s), 2.86-2.91 (1H, m), 3.00-3.10
(3H, m), 3.52-3.61 (2H, m), 3.70 (1H, td, J=11.0, 3.1 Hz), 3.80-3.85
(l1H, m), 4.00-4.03 (1H, m), 4.72 (2H, s), 7.35 (1H, td, J = "7.9,
1.2 Hz), 7.54 (2H, 4, J = 8.6 Hz), 7.57-7.65 (2H, m), 7.90 (2H,
d, J=28.6 Hz), 7.95 (1H, dd, J = 7.9, 1.2 Hz), 15.97 (1H, brs).
HR-FAB' (m/z): 459.1193 (+4.8 mmu) .

[0982]

<Compound of Example 161>
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<Compound of Example 172> Colorless oil 1H NMR (400 MHz,
DMSO-d6) 5 1.23-1.33 (1H, m), 1.61-1.72 (1H, m), 15 1.79-1.85 (1H, m),
1.86-1.91 (1H, m), 2.01-2.09 (1H, m), 2.83-2.88 (1H, m), 2.96-3.06 (2H,
m), 3.10-3.13 (1H, m), 3.29-3.37 (1H, m), 3.42 (1H, dd, J = 9.8, 5.5 Hz),
4.42 (2H, s), 6.94 (2H, d, J = 8.6 Hz), 7.05 (2H, dd, J = 9.2, 4.9 Hz), 7.22
ll%ZH, t,J = 8.6 Hz), 7.30 (2H, d, J = 8.6 Hz), 7.43 (1H, td, J = 7.3, 1.2 Hz),

TellopadAEred, 20 = 7.9, 1.8 Hz), 7.71 (1H, dd, J = 7.9, 1.2 Hz), 8.03 (1H,

dd, J=7.9 1.8 Hz

TG <R hatnd of b 785 75 Chlrebs arphaud ™ ™
S e e e A e M
SIS A e e
o, oITT8 (0, bs) R EAR () 455,157 (0.4 mm). 100 sCopouyl

of Example 174> "Colorles$ amdrphous 1

o.c PUSSERS Ui A0 IHARE Iy
brs) 4.1.3 Hz), 5.97 (1H, dd, J = 15.9, 6.7

HR-FAB' (m/z): 501.1036 (+3.7 mmu) .

[0983]

<Compound of Example 162>

Colorless powder

'H NMR (400 MHz, DMSO-dg¢) & 1.41-1.54 (1H, m), 1.59-1.73 (1H, m),
1.77-1.85 (1H, m), 1.86-1.94 (1H, m), 2.53-2.64 (5H, m), 3.22-3.37
(2H, m), 3.94-4.07 (1H, m), 6.71 (1H, 4, J = 9.2 Hz), 7.09 (1H,
d, §J=7.3 Hz), 7.27 (1H, brs), 7.58 (2H, d, J =28.6 Hz), 7.96 (2H,
d, J = 8.6 Hz), 8.14-8.59 (3H, m).

HR-FAB" (m/z): 471.1272 (+1.4 mmu) .

[0984]

<Compound of Example 163>

Pale yellow powder

'H NMR (400 MHz, DMSO-dg) & 1.41-1.60 (2H, m), 1.77-1.84 (1H, m),
1.97-2.04 (1H, m), 2.38 (3H, s), 2.83-2.92 (2H, m), 3.43 (1H, td,
J=12.2, 3.7 Hz), 3.58-3.64 (1H, m), 3.70 (1H, dd, J =12.2, 3.7

Hz), 4.79 (24, s), 7.21 (1H, td, J=7.3, 1.8 Hz), 7.28-7.34 (2H,
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Hz), 6.77 (1H, dd, J =15.9, 1.2 Hz), 7.43 (1H, td, J=7.9, 1.2 Hz), 7.55
(2H, d, J = 8.6 Hz), 7.66-7.74 (2H, m), 7.89 (2H, d, J 15 = 8.6 Hz), 8.04
(1H, dd, J=7.9, 1.2 Hz), 17.64 (1H, brs) HR-FAB (m/z): 439.1272 (+2.5
mmu). [1012] <Compound of Example 175> Colorless powder 20 1H
NMR (400 MHz, DMSO-d6) 5 1.33-1.43 (1H, m), 1.61-1.72 (1H, m),
1.90-1.95 (1H, m), 2.00-2.04 (1H, m), 2.16-2,27 (1H, m), 2.91-2.97 (1H
™)1yt d8 08 oty 13 PR A 7= 110608 1 D) S5 2B o), = O
m%?O7 1%5 H,td, J=7.3, 1. 8 Hz), 7.40-7.46 (3H, m) , 7.64-7.70 (2H, m),
. ? B%ﬁ’, m F@.)02-8.04 (2H, m), 17.47 (1H, brs). 25 HR-FAB (m/z):

411.1174 (-2. ..319 [1013] <Compound of Example 176>
HR_F%%IO&TgsZs)amgépr%%]ﬁ%O%ﬂ NMR 46161¥§Hz, DMSO-d6) 5 1.26 (1H, qd, J =
e S k15 8 B (1 3 <4104, 2 00408 (3 f 210 (P, o727

= 11.6, 3.7 Hz), 3.16-3. m), 3.25-3.30 (LH, m), 7.44 (1H, td, J =
0 328.6%%9?%2),@%5(%%{d% g;%é ‘st?, ?6@6(31& td, J=7.9, 1.8 Hz), 7.73

J{1H, dd, J.= 7.9, 1.2 Hz), 7.94 (2H, d, J = 8.6 Hz), 8.03 10 (1H, dd, J = 7.9
Lol Hz,Djd£4I.§ Hz?,c&_?,? (1&(, t,gﬁqé(%as Hz), 17.90 (1H, brs). HR-FAB'(m/z):

uprc (R0 R S 2R3 (T S BNEL s, o, . 1ea.) ¢ 0.46

x 25 cm, mobile phase: hexane/ethanol =85/15 (0.1% TFA), flow rate :

Hz),

1 mL/min, Temp.:40°C): Rt 27.5 min (> 99% ee)

[0985]

<Compound of Example 164>

Colorless crystals

'H NMR (400 MHz, DMSO-dg) & 1.46-1.67 (2H, m), 1.75-1.93 (2H, m),
2.58 (3H, s), 2.67-2.78 (2H, m), 3.47 (1H, 4, J = 12.2 Hz), 3.60
(1, 4, J =12.2 Hz), 3.88-4.02 (1H, m), 7.13 (1H, d, J = 9.1 Hz),
7.17-7.24 (1H, m), 7.28-7.33 (l1H, m), 7.56 (2H, 4, J = 8.6 Hz),
7.93 (2H, d, J=8.6 Hz), 8.24 (1H, d, J=7.9 Hz), 13.14 (1H, brs).
HR-FAB' (m/z): 474.1072 (+1.8 mmu) .

Elemental analysis calcd (%) for C;3H,;ClFN303S°H,0: C 56.15, H4.71,
N 8.54; found: C 56.05, H 4.45, N 8.28.

[0986]

<Compound of Example 165>

Colorless crystals

'H NMR (400 MHz, DMSO-d¢) & 1.52-1.62 (2H, m), 1.74-1.83 (1H, m),
1.86-1.93 (1H, m), 2.57 (3H, s), 2.66-2.79 (2H, m), 3.58 (1H, d,
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HPLC (CHIRALCEL OJ (Daicel Chemical Industries, Co, . Ltd.) 0.46 15 x
25 cm, mobile phase: hexane/ethanol = 60/40 (0. 1% TFA) , flow rate 1
mL/min, Temp.: 40C): Rt 12.8 min (> 99% ee) [1014] <Compound of
Example 177> Colorless amorphous 20 1H NMR (4 0 0 MHz, DMSO-d6)
51.26 (1H, qd, J=11.6, 3. 1 Hz), 1.60-1. 72 (1H, m), 1.83-1.97 (2H, m),
1.98-2.09 (1H m_)92.59 (3H, s),2.85 _(1H,t, J = 11.%?2 , 2.99-3.07 (2H

I = f:3.1070H, ad/3 =6, %77) 1216-333 (1H, A5 3 253 Ig rHH, 210
25, 2 855 70 i, Baa S75, 13 iz 7.04 (B0, e Bl 237 -22
L8, ) TR EAB (1), 4701915 (b0, 7 i Uiz ep AT & @=Ly 759
(25, % 5 25 drve mbble phade: Nevdelatnanal £ G0IAOHD. 196 TEA) w7 =

te 1 mL/min, p.; 40C): Rt 7.4 min (93% ee) [1015] <Compound of
73 Eﬁzmp%%{gé TerH]Co]Porr (535 powder 1H NMR (4 0 0 MHz, DMSO-d6) 5 1

nr e o 42 By B T ¢ = 100 ey .96 3,06 (OH.
srenTh AP0 00,7 2118, 349290 MM D292 T 93 50,
5.08, N 7.40; found: C 63.35, H 5.05, N 7.40.

[0987]

<Example 166>

2=[2-[[2-(4-Chlorophenyl)—-4-methylthiazole-5-carbonyl]aminomet

hyl]lmorpholin-4-yl]lbenzoic acid

[0988]

[Chemical formula 225]

0 /@
N O/ COOH
[0989]

Trifluoroacetic acid (1 mL) was added to tert-butyl
2=[2-[[2-(4-chlorophenyl)-4-methylthiazole-5-carbonyl]aminomet
hyl]lmorpholin-4-yl]benzoate (113mg, 0.214mmol) indichloromethane
(1 mL). The mixture was stirred at room temperature for 2 hours.
Subsequently, the solvent was removed and a Imol/L agqueous potassium
hydroxide solution was added to the residue to make it basic. The
mixture was then made acidic by the addition of 2mol/L hydrochloric
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15 5.5 Hz), 4.66 (2H, s), 7.41-7.45 (1H, m), 7.53 (2H, d, J = 8.6 Hz), 7.66
(1H, td, J = 7.9, 1.2 Hz), 7.70 (1H, dd, 3 = 7.9, 1.2 Hz), 7.89 (2H,d, J =
8.6 Hz), 8.03 (1H, dd, J=7.9, 1.8 Hz), 17.83 (1H, s). HR-FAB (m/z):
457.1327 (-2.6 mmu). 20 Elemental analysis calcd (%) for
C24H25C1N203S1/10H20: C 62.83, H 5.54, N 6.11; found: C 62.66, H
. 5.47, N 5.95. [x]28.68+17.2 (C = 1.1, CHC13) HPLC (CHIRALCEL OJ ,
acidpa it CHermical nttSHiBS C5 S LR PE 48T X295 G, iobiis piase + L tration

hexane/ethanol = 90/10 (0.1% TEA), flow ate : L mL/min, Temp,:

and v R B RS 00 B4y 5T SIG1BF Jobhcth G O AR dyagnpound
Col rIesi§)owder 1H NMR (400 MHz, DMSO-d6) 5 1.33 (1H, qd, J = 11.6,

as asio?ﬁ%)r, 87-£78°8{rH, m), 1.83-1.98 (2H, m), 2.04-2.16 (1H, m), 2.42

T R
o SLATR A S Wi P 00 TG o
oo, S0 BT Hd 08 O 00 L SEBRRIT

(-1.3 mm ysis ¢alcd (%) Tor

= Z50 K87 13 oL Tp A0 @ Lod chciay T o 8
J = 5.5 Hz), 15.96 (1H, brs).

HR-FAB' (m/z): 472.1143 (+4.5 mmu) .

Elemental analysis calcd (%) for Cy3H,,C1N30,S°3/10H,0: C 57.87, H
4.77, N 8.80; found: C 57.71, H 4.60, N 8.50.

[0990]

<Example 167>

2-[3-[(Benzothiazol-2-yl)oxymethyl]piperidin-1-yl]benzoic acid

[0991]

Step 1l67a)
2-[3-[(Benzothiazol-2-yl)oxymethyl]piperidin-1-yl]benzaldehyde
[0992]

[Chemical formula 226]

2y QO

[0993]
Using 3-[ (benzothiazol-2-yl)oxymethyl]piperidine (58.0 mg,
0.234 mmol) and 2-fluorobenzaldehyde (0.0381 mL, 0.351 mmol), the
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HPLC (CHIRALCEL OJ (Daicel Chemical Industries, Co, . Ltd.) 00.46x25
cm, mobile phase: hexane/ethanol = 90/10 (0.1% TFA), flow rate: 1
mL/min, Temp.: 40C): Rt 57.7 min (> 99% ee) [1017] 20 <Example 180>
3-[3-[2-[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]ethyl]piperid
in-1-yllbenzoic acid [1018] [Chemical formula 230] 322 N Me CI\S N
COOH 1019]|"i'10% Palladium on activated carbon (5 mg) was added to

same B ACHIBroBReny A e hylthiasolis-yfeteir biper & © 9-ve 10-1

idin-1-yl ic acid (35,0 mg, 0.0797 1) in tetrahydrofuran (5 mL) .
me Rt RAENER shTPLH HE RS TorApP o o7 5 Radrs i o

« AL Aot s ire s i),
s FP B e i AN IO L
s AT IS LT RO B o
e T R 7 T (o d 2 e e o e rye (1
ta, F2L8{ILDIS), oy 7. 52-7.57 (28, m), 7.60 (1H, dd, J = 7.9,
1.2 Hz), 7.86 (1H, dd, J = 7.9, 1.2 Hz), 10.59 (1H, s).

FAB' (m/z): 353 (M+H) .

[0994]

Step 167b)

2-[3-[ (Benzothiazol-2-yl) oxymethyl]piperidin-1-yl]benzoic acid
[0995]

[Chemical formula 227]

[0996]

An aqueous solution (1 mL) of sodium chlorite (7.46mg, 0.0660
mmol) and sodium dihydrogen phosphate (6.89 mg, 0.0574 mmol) was
added to a solution of
2=[3-[ (benzothiazol-2-yl)oxymethyl]piperidin-1-yl]benzaldehyde
(10.1 mg, 0.0287 mmol) and 2-methyl-2-butene (0.00912 mL, 0.0861
mmol) 1in tert-butanol (3 mL). The mixture was stirred at room
temperature for 5 hours. Subsequently, 2mol/L hydrochloric acid
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HR-FAB'(m/z): 441.1441 (+3.7 mmu). [1020] <Example 181>
2-[3-[2-[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]ethyl]piperid 20
in-1-yllbenzoic acid [1021] [Chemical formula 231] 323 N Me N COON
[1022] Using 2-[3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]ethenyl]
piper 5 idin-1-yl]benzoic acid (10.0 mg, 0.0228 mmol), the same
pracedure was followed as in Example 180 to give 8.00 mV%%QO) of the

"as it CBpoUNt 45 4 CHAEss Sik TH NVIR (400 Wiz, BMSEREe) 5 T2t e
R T T .
wos S QB R LR 8 o
e NSRBI G R ERR) o e
desired compound as a colorless powder.

'H NMR (400 MHz, DMSO-dg¢) & 1.38-1.48 (1H, m), 1.51-1.62 (1H, m),
1.74-1.81 (1H, m), 1.85-1.92 (1H, m), 2.05-2.13 (1H, m), 3.10-3.16
(2H, m), 3.91 (1H, dd, J =9.8, 7.3 Hz), 3.99-4.05 (2H, m), 4.10
(l1H, dd, g = 12.8, 3.6 Hz), 6.97 (1H, t, J = 7.3 Hz), 7.02 (1H,
td, §=7.9, 1.2 Hz), 7.10 (1H, d, J = 8.6 Hz), 7.23 (1H, td, J
=7.9, 1.2 Hz), 7.40 (1H, 4, J = 7.3 Hz), 7.46 (1H, td, J = 7.3,
1.8 Hz), 7.63 (1H, dd, J = 7.3, 1.8 Hz), 7.68 (1lH, dd, J = 7.9,
1.2 Hz).

HR-FAB' (m/z): 369.1250(-2.3 mmu) .

[0997]

<Example 168>

2—=[3-[(4"-Chlorobiphenyl-4-yl)methoxy]piperidin-1-yl]lbenzoic

acid

[0998]

Step 168a)

3-[3-[ (4’ -Chlorobiphenyl-4-yl)methoxy]piperidin-1-yl]benzaldeh
yde

[0999]

[Chemical formula 228]
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(S)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazole-5-carbonyljmeth
ylamino]piperidin-1-yllbenzoate 20 [1024] [Chemical formula 232] 324 Me
N~( Me /I C) S N:\ COOMe O [1025] Methyl iodide (0.0530 mL, 0.852
mmol) and silver oxide (197 mg, 0.852 mmol) were added to 5
methyl(S)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazole-5-carbony
1]amino]piperidin-1-yl]benzoate (100 mg, 0.213 mmol) in
-dimethylformamide (2 mL) . The reaction mixture was stirred at 80C
) hours. Subsequently, the mixture was filtered through Celite and
etate was added filtrate. The mixture 10 was then washed

witbwatjr ang bine, followed by drying over magnesium

Cl

sulfate and evapoiatioly of the solvent. Purification of the resulting residue
by silica gel colum om&ib@aphy (hexane : ethyl acetate = 10:1 -> 2:
1) gave 59.4 mg (58%) of the desired compound as a colorless oil. 15 'H
[1005%”? (400 MHz, CDC13) 5 1.52-1.60 (1H, m), 1.74-1.84 (2H, m),
:88-1.99 (2H, m), 2.51 (3H, s), 2.65-2.71 (1H, m), 2.92 (1H,t, J=11.0

A A GRS b2 QU o
carbgﬁ;té8§4gg’gg9:ﬁ§?éﬁ%hml) were added to a solution of
3-[ (4" —chlorobiphenyl-4-yl)methoxy]piperidine (220 mg, 0.729
mmol) and 2-fluorobenzaldehyde (0.159 mL, 1.46 mmol) in
N, N-dimethylformamide (5 mL). The mixture was stirredat 100°C for
8 hours. Subsequently, water was added andthemixture was extracted
with ethyl acetate and was washed with brine. The washed product
was dried over magnesium sulfate and the solvent was evaporated.
Purification of the resulting residue by silica gel column
chromatography (hexane : ethyl acetate = 40:1 -> 10:1) gave 156
mg (53%) of the desired compound as a pale yellow powder.
'H NMR (400 MHz, CDCls) & 1.48-1.57 (1H, m), 1.71-1.82 (1H, m),
1.89-1.96 (1H, m), 2.12-2.19 (1H, m), 2.85-2.92 (2H, m), 3.17 (1H,
td, §=7.3, 3.6 Hz), 3.46-3.50 (1H, m), 3.70-3.77 (1H, m), 4.62
(lH, 4, J = 12.2 Hz), 4.65 (1H, d, J = 12.2 Hz), 7.09-7.12 (2H,
m), 7.39-7.43 (4H, m), 7.49-7.55 (5H, m), 7.80 (1lH, dd, J = 7.9,
1.2 Hz), 10.31 (1H, s).
FAB' (m/z): 406 (M+H) .

[1001]
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20 [1026] <Example 182>
(S)-3-[3-[[2-(4-Chlorophenyl)-4-methylthiazole-5-carbonyl]meth
ylamino]piperidin-1-yl]lbenzoic acid 325 [1027] [Chemical formula 233] Me
NirNe/ CIC gl N%~N\ICOOH [1028] 5 A Imol/L aqueous potassium
hydroxide solution (1 mL) was added to
m S)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazole-5-carbony
Step ﬂé@%ﬁglammo]plpendm 1-yl]benzoate (59.4 mg, 0.123 mmol) in
nol ( ml_g e m| ure was stirred for. 1 hour w ile bein
- [3 [%?ed Jflgé) 5IveR \?/a%Z hen %@ipor%?eof NG 1S Fesidis vf/a ﬁ%@&v&i ©
i dln water. The mixture was made acidic by the addition of 2mol/L
hydrochloric acid. The crystallized powdery product was collected by
gl ration. Washing this product with water gave 56.4 mg (98%) of the
[ sired product as a colorless amorphous product. 15 'H NMR (400 MHz,
DMS 3- 1H, m), 1.76-1.90 (3H, m), 2.40 (3H,s), 2.70
[Cheppy 9 dfﬁgf?ﬂ%zjz%%s& 3.03 (4H, m) , 3.26-3.42 (LH, m), 3.64-3.76
(2H m) 7.14-7.23 (1H, m), 7.25-7.35 (2H, m), 7.46 (1H, brs), 7.57 (2H, d,
J =8.6 Hz), 7.93 (2H, d, J = 8.6 Hz), 12.83 (1H, brs). 20 HR-FAB (m/z)

@ 286 (-1.9 mmu).

Cl

[1003]
Using

3-[3-[ (4" -chlorobiphenyl-4-yl)methoxy]piperidin-1-yl]benzaldeh

yde (156 mg, 0.384 mmol), the same procedure was followed as in

Step 167b of Example 167 togive 95.7mg (59%) of the desired compound

as a colorless powder.

'H NMR (400 MHz, DMSO-dg¢) & 1.61-1.69 (1H, m), 1.76-1.88 (2H, m),

1.94-2.03 (1H, m), 2.93-3.06 (2H, m), 3.11 (1H, dd, J = 11.6, 5

Hz), 3.30-3.37 (1H, m), 3.76-3.81 (1H, m), 4.56 (1H, 4, J = 12

.5

.2

Hz), 4.64 (1H, 4, J = 12.2 Hz), 7.43 (1H, td, J = 7.3, 1.2 Hz),

7.47 (24, 4, J = 8.6 Hz), 7.51 (2H, d, J = 8.6 Hz), 7.65 (2H, d,

J = 8.6 Hz), 7.68-7.75 (4H, m), 8.04 (1H, dd, J = 7.9, 1.2 Hz),

17.39 (1H, brs).

HR-FAR  (m/z): 422.1562 (+3.9 mmu).

Elemental analysis calcd (%) for CysH»4,C1INO3*1/10H,0: C 70.86, H5.76,

N 3.28; found: C 70.57, H 5.77, N 3.19.
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[a]28.1"-58.0 (C = 1.0, DMF) [1029] <Test Example 1> 326 Activation of
transcription of human peroxisome proliferator-activated receptor (PPAR)
U. CHO-K1 cells cultured in Ham's F12 medium supplemented with 10%
fetal calf serum were cotransfected with the following plasmids: 5 A
receptor plasmid encoding a fusion protein consisting of the DNA-binding
1OOdomain of yeast transcription factor Gal4 fused to the ligand-binding
[ ddmain of humanPPARu(Biochemistry,1993,32,5598), a reporter plasmid
<E 618 RAT@%FNE, fire fh/ I%igf erase reporter plasmid) and a renilla
*a|lRirerase plasSMidio? internal standard (Promega) 10 The cotransfection
w erformed over a 2-houré3e£iod bg/dusin hLipofectamine inE 1
(INVITROBEN) 1A e Sbsence of Stam. Subdediidhty 4 test éompddng P+ e
1eg Was ac déedcigﬂll—larﬁ'rs1 12 T\(?giumlgu;}glgﬂen{%}d wit V1v0% defatted
ovifie serdm. The Ceils Were then inctbated a $0r 20 hours. The
(10 08 tivity of each luciferase was then determined 15 and corrected for
internal standard. The results are shown in Table 11 below. [1030] [Table
}LE)l(OI}Io. EC50(mol/L) 20 18 0.065 19 0.97 20 1. 36 220. 16

By

[Ta%

COOH
Absolute configuration Ar Y
Example 169 Racemic Cl OCH,
mixure
Example 170 Racemic CI CH,OCH,
mixure
F
Example 171 Racemic j:::L /[::T/ CH,0
mixure o
F
soerz mwene | UL T onoon,
: 0
mixture
e
Exarple 173 Racemic Cl_—<:>_*{)l COCH,
S
mixture
e
Example 174 Recemic ~ Cl —Q—J’V R
< s
mixture
Example 175 Racemic @JB\ SCH,
mixture it
e
Barpei’s R Cl @% CONHCH,
e
Bampet7 S Cl ‘@‘g CONHCH,
e
pampes 5 a—{_»=< CH,OCH,
s
e
eeperis R o—(_ ) CH,OCH,
S
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24 1.54 250.56 32 0.02 [1031] 25 These results indicate that the cyclic
amino benzoic acid 327 derivatives of the present invention are a group
of novel compounds that can effectively activate transcription of human
PPARU. INDUSTRIAL APPLICABILITY [1032] 5 The cyclic amino
benzoic acid derivatives of the present invention area group of novel
1OOcompounds that can effectively activate transcription of human PPARU.
[ ffL]OSS] Agonists of the human PPARU, the compounds of the present 10
< invention can serve notloég% as hypolipidemic drugs that are particularly
CMRftELtveTn Iivéﬁ%%%lso S potent suppressants of arteriosclerosis. The
co1o$ rgggungs 8f8the present invention therefore are of significant
p armageuvt’icaﬁmportance. 328 CLAIMS 1. A cyclic amino benzoic acid

1 riyative repres | by the ge gkfo ul )5§Ch mical formul

& ND&?A@@& w%iﬁoﬁg(%g[v%éré%lnqaﬁ% flrﬁgg;)rgégﬁtsm r aiy] ég;?ozlp' W&ih’ m)
1. o1MAYRAve gubstuent , o o 5o 1y ny . 2.95-3.11 (3H, m), 3.25 (1H,
dd, J = 11.6, 3.7 Hz), 3.94 (1H, dd, J = 9.8, 7.3 Hz), 4.04 (1H,
dd, J = 9.8, 5.5 Hz), 7.04 (2H, d, J = 8.6 Hz), 7.42-7.48 (3H, m),

7.59 (2H, 4, J = 8.6 Hz), 7.64 (2H, 4, J = 8.6 Hz), 7.68 (1lH, td,

J 7.3, 1.8 Hz), 7.72 (1H, dd, J = 8.6, 1.2 Hz), 8.04 (1H, dd,

J

7.3, 1.2 Hz), 17.76 (lH, brs).

HR-FAB' (m/z): 422.1510 (-1.3 mmu) .

Elemental analysis calcd (%) for CysH»4,C1NO3*1/10H,0: C 70.86, H5.76,
N 3.28; found: C 70.58, H 5.67, N 3.21.

[1007]

<Compound of Example 170>

Colorless amorphous

'H NMR (400 MHz, DMSO-d¢) & 1.22-1.32 (1H, m), 1.60-1.71 (1H, m),
1.79-1.89 (2H, m), 2.00-2.10 (1H, m), 2.82-2.88 (1lH, m), 2.94-3.04
(2, m), 3.10 (1H, dd, J = 11.6, 3.7 Hz), 3.35 (1H, dd, J = 9.8,

7.3 Hz), 3.42 (1H, dd, J 9.8, 5.5 Hz), 4.47 (2H, s), 7.36 (2H,

d, J =8.6 Hz), 7.40 (1H, td, J = 7.3, 1.2 Hz), 7.48 (2H, d, J =
8.6 Hz), 7.60 (2H, d, J = 8.6 Hz), 7.63-7.70 (4H, m), 8.01 (1H,
dd, J =7.9, 1.8 Hz), 17.89 (1H, brs).

HR-FAB' (m/z): 436.1694 (+1.5 mmu) .

[1008]
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5-membered or 6-membered aromatic heterocyclic group which may have
substituent or condensed ring group thereof, 10 Y represents a CI-C4
alkylene, C2-C4 alkenylene, C2-C4 alkynylene or the general formula (2)
[Chemical formula 2] -T-A-U- (2) (wherein T represents a single bond,
Cl-C4alkylene, C2-C4 alkenylene 15 or C2-C4 alkynylene, U represents a
single bond, CI-C4 alkyllene or C2-C4 alkenylene, A represents a

<CompRH Ay Pdrolip 2BRyden dtom, sulfur atom, -NR'- (R’ represents a

col hxdrogen ,altom, lower alkyl group which may be substituted with a

©L0 al%% natom, aralkyl group which may have 20 substituent, aryl group

' gy fiave sygityert or S membered 336 of p-mempered giomallc

et rocyclic group which’may hav or c&hden’sed ring gro

1. gotngr %%f)r’g.;ﬂ? 98 erﬂlb.f%rlmlél‘?‘c@ ﬁ[ ermical forgulg 3%@!?3@15}{(Wh rei%.“é 9-3.02

represents d sindle bond, oxygen atém or -NR™-,"and ad défine
above), or. the_gener rmula (4) [ ical formula 4] Q(4JVL - R
HH%mg %4gkaﬁwiy9r%@%.£ﬁ?uﬁ oI . %7£77(1m m),

whérein L2 represents a single’bond or 6xygen étor%,’and isas 10
4.4g9Q00Ld QOOVR)), 11 ¢ n,y, 4.56 (1H, 4, J = 11.6 Hz), 6.96 (2H,
d, J =8.6 Hz), 7.05 (2H, dd, J = 9.2, 4.9 Hz), 7.22 (2H, t, J =
8.6 Hz), 7.38 (2H, d, J = 8.6 Hz), 7.43 (1H, td, J = 7.3, 1.2 Hz),
7.66-7.74 (2H, m), 8.04 (1H, dd, J=7.9, 1.8 Hz), 17.40 (1H, brs).
HR-FAB" (m/z): 422.1786 (+1.9 mmu) .

[1009]

<Compound of Example 172>

Colorless oil

'H NMR (400 MHz, DMSO-dg) & 1.23-1.33 (1H, m), 1.61-1.72 (1H, m),
1.79-1.85 (1H, m), 1.86-1.91 (1H, m), 2.01-2.09 (1H, m), 2.83-2.88
(1H, m), 2.96-3.06 (2H, m), 3.10-3.13 (1H, m), 3.29-3.37 (1H, m),
3.42 (1H, dd, J = 9.8, 5.5 Hz), 4.42 (2H, s), 6.94 (2H, d, J = 8.6
Hz), 7.05 (2H, dd, J = 9.2, 4.9 Hz), 7.22 (2H, t, J = 8.6 Hz), 7.30
(24, d, J = 8.6 Hz), 7.43 (1H, td, J = 7.3, 1.2 Hz), 7.66 (1lH, td,
J=7.9, 1.8 Hz), 7.71 (1H, dd, J = 7.9, 1.2 Hz), 8.03 (1H, dd,
J=7.9, 1.8 Hz), 17.76 (1lH, brs).

HR-FAB" (m/z): 436.1937 (+1.3 mmu) .

[1010]

<Compound of Example 173>

Colorless amorphous
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Z represents an oxygen atom, sulfur atom or -(CH2)n- (n represents 0,1
or 2), X represents a hydrogen atom, halogen atom, lower alkyl group
which may be substituted with a halogen atom, lower alkoxy group 15
which may be substituted with a halogen atom, hydroxyl group, nitro
group, cyano group, optionally substituted amino group, aryl group which
may haye substituent, 5-membered or 6-membered aromatic heterocyclic

g NGl igjllil%a)?ﬁlg\sje_gﬁbsﬁtu]en?8r_%0r$c?en(s]éa’riﬁﬁ 'group thereor, L W)

aral égr u Wr}ich may_haye substituent, aryloxy 20 group hicﬁ; y
L. 86h%1\7 utggﬁﬁjeﬁ“ or a%réa%gylzzxyélglroﬁ%)ﬂv(/hir&l‘)\ ’méylez]iv gsHubs?i den %?0 Rt

5 = IpBreRents ahydrogep atomorlaer glkylargyp. and COOR s o 5 )

sSubstituted at’ortho position of metha positio bindihg position’ of tﬁe

7. 209 Wl 91 phamaceytically pcceptable sait hajegt. 2, Agyclic pging,,

berizoic acid’ derivativé acc g td claim e general

g Olf_ogrwjlg g]]gHI’YArI\g)LrJe %sepéecé% tfﬁ)rggpr?]eral formula (2a) [Chemical

formu - (2a) (whereinl TI'représents a single bond, CI-C4

HR—FQ&V*%%S”-C%E%L‘ ﬂkg@ylgp@, 410m%!lrepresents a single bond or CI-C4
alkylene, and Al represents an oxyge}\'atom, sulfur atom, the general

[loﬂo]rmula (3) [Chemical formula 6] 0 11 1./ (3) RI

<Compound of Example 174>

Colorless amorphous

'H NMR (400 MHz, DMSO-d¢) & 1.44-1.55 (1H, m), 1.67-1.79 (1H, m),
1.91-2.01 (2H, m), 2.41 (3H, s), 2.63-2.72 (1H, m), 2.97-3.09 (3H,
m), 3.19 (14, dd, J = 11.6, 4.3 Hz), 5.97 (1H, dd, J = 15.9, 6.7
Hz), 6.77 (1H, dd, J = 15.9, 1.2 Hz), 7.43 (1H, td, J = 7.9, 1.2
Hz), 7.55 (2H, 4, J = 8.6 Hz), 7.66-7.74 (2H, m), 7.89 (2H, d, J
= 8.6 Hz), 8.04 (1H, dd, J = 7.9, 1.2 Hz), 17.64 (1lH, brs).
HR-FAB' (m/z): 439.1272 (+2.5 mmu) .

[1012]

<Compound of Example 175>

Colorless powder

'H NMR (400 MHz, DMSO-dg) & 1.33-1.43 (1H, m), 1.61-1.72 (1H, m),
1.90-1.95 (1H, m), 2.00-2.04 (1H, m), 2.16-2.27 (1H, m), 2.91-2.97
(1H, m), 2.98-3.08 (2H, m), 3.24 (1H, dd, J=11.6, 3.1 Hz), 3.28-3.35
(2H, m), 7.35 (14, td, J=7.3, 1.8 Hz), 7.40-7.46 (3H, m), 7.64-7.70
(2H, m), 7.90-7.93 (2H, m), 8.02-8.04 (2H, m), 17.47 (1H, brs).
HR-FAB' (m/z): 411.1174 (-2.7 mmu) .
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(wherein L' represents a single bond, oxygen atom or -NR'-, and Rl 15is
as defined above) or the general formula (4) [Chemical formula 7] O (4)
(wherein L2 represents a single bond or oxygen atom, and Rl is as
defined above)), 20 or a pharmaceutically acceptable salt thereof. 331 3.
A cyclic amino benzoic acid derivative according to claim 1, wherein in
he general formula (1) , Y is represented by the general formula (2b)
hemical formula 8] 5 -T1--A2--U1- (2b) (wherein T' represents a single
< bond,dCI-Cf‘4Ealkgller1e oEg§;C4 alkenylene, Ul represents a single bond or
L wd e ali%ylenéi, A% rgpres nts an oxygen atom, sulfur atom, the general
mula (%a 1% Chemical formula 9] uO (3a) Kid (wherein Rla

f
COlOFg{perSssen Sa I‘Il)y rgéen atom, alkyl group which may be substituted with a

s ofIPRGT e GrArBllylproup which may have Sylstuen.ary 1 co 73

represente e gen emical formula 10]0

[101

(1H, m), 1.83-1.97 (2H, m), 1.98-2.08 (1H, m), 2.58 (3H, s), 2.85

(1, t, J =11.0 Hz), 2.99-3.06 (2H, m), 3.10 (1H, dd, J = 11.6,

3.7 Hz), 3.16-3.22 (1H, m), 3.25-3.30 (1H, m), 7.44 (1H, td, J
8.6, 1.2 Hz), 7.57 (2, d, J = 8.6 Hz), 7.68 (1H, td, J=7.9, 1.8
Hz), 7.73 (1H, dd, J =7.9, 1.2 Hz), 7.94 (2H, d, J = 8.6 Hz), 8.03
(14, dd, J = 7.9 Hz, J =1.2 Hz), 8.37 (1H, t, J = 5.5 Hz), 17.90
(1H, brs).

HR-FAB' (m/z): 470.1336 (+3.1 mmu) .

[a]%%-%°p—44.3°(C = 1.1, DMF)

HPLC (CHIRALCEL OJ (Daicel Chemical Industries, Co,. Ltd.) ¢ 0.46
x 25 cm, mobile phase: hexane/ethanol = 60/40 (0.1% TFA), flow rate :
1 mL/min, Temp.: 40°C): Rt 12.8 min (> 99% ee)

[1014]

<Compound of Example 177>

Colorless amorphous

'H NMR (400 MHz, DMSO-dg) & 1.26 (1H, gqd, J=11.6, 3.1 Hz), 1.60-1.72
(l1H, m), 1.83-1.97 (2H, m), 1.98-2.09 (1H, m), 2.59 (3H, s), 2.85
(1, t, J = 11.0 Hz), 2.99-3.07 (2H, m), 3.10 (1H, dd, J = 11.6,
3.7 Hz), 3.16-3.23 (1H, m), 3.25-3.28 (1H, m), 7.44 (1H, td, J =
8.6, 1.2 Hz), 7.57 (2H, d, J = 8.6 Hz), 7.68 (1H, td, J=7.9, 1.8
Hz), 7.73 (1H, dd, J =7.9, 1.2 Hz), 7.94 (2H, d, J = 8.6 Hz), 8.03
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N (na) kI Rla (wherein Rla is as defined above) or a pharmaceutically
acceptable salt thereof. 332 4. A cyclic amino benzoic acid derivative
according to claim 1, wherein in the general formula (1) , Y is represented
by the general formula (2c) [Chemical formula 11] 5 -TI-A3-U2- (2¢)
(wherein T' represents a single bond, CI-C4 alkylene or C2-C4
alkenylene, U2 represents a single bon%J or meth lene, A3 represents the

(18, q@feral formuld 4) 10 [Chenfic szbrm r12]¢ ]u (3%{) R1a (%\lﬁaergi% Rla" 82

represents a hydrogen atom, alkyl group which may be substituted with
"h Irofj n atom or aralkyl group which may have substituent) or the general

ar-#IMUl9 (4a) 15 [Chemigal formula 13} O (48) Ria

[o]%8-8°+41.4°(C = 1.1, DMF)

(1H

HPLC (CHIRALCEL OJ (Daicel Chemical Industries, Co,. Ltd.) ¢ 0.46
x 25 cm, mobile phase: hexane/ethanol = 60/40 (0.1% TFA), flow rate :
1 mL/min, Temp.: 40°C): Rt 7.4 min (93% ee)

[1015]

<Compound of Example 178>

Colorless powder

'H NMR (400 MHz, DMSO-d¢) & 1.27 (1H, gqd, J=11.6, 3.1 Hz), 1.61-1.72
(l1H, m), 1.77-1.93 (2H, m), 1.99-2.10 (1H, m), 2.36 (3H, s), 2.85
(1, ¢, J =11.0 Hz), 2.96-3.06 (2H, m), 3.09 (1H, dd, J = 11l.6,
3.1 Hz), 3.39 (1H, dd4, J = 9.2, 7.3 Hz), 3.47 (1H, dd, J = 9.2,
5.5 Hz), 4.66 (2H, s), 7.41-7.45 (1H, m), 7.53 (2H, d, J =8.6 Hz),
7.66 (1H, td, J =7.9, 1.2 Hz), 7.70 (lH, dd, J = 7.9, 1.2 Hz),
7.89 (2H, d, J = 8.6 Hz), 8.03 (1H, dd, J = 7.9, 1.8 Hz), 17.83
(1H, s).

HR-FAB' (m/z): 457.1327 (-2.6 mmu) .

Elemental analysis calcd (%) for CyH,sCIN,03S°1/10H,0: C 62.83, H
5.54, N 6.11; found: C 62.66, H 5.47, N 5.95.

[a]*®°"p+17.2°(C = 1.1, CHCls)

HPLC (CHIRALCEL OJ (Daicel Chemical Industries, Co,. Ltd.) ¢ 0.46
x 25 cm, mobile phase : hexane/ethanol = 90/10 (0.1% TFA), flow
rate : 1 mL/min, Temp.: 40°C): Rt 65.3 min (> 99% ee)

321



10

15

20

(wherein Rla is as defined above) or a pharmaceutically acceptable salt
thereof. 5. A cyclic amino benzoic acid derivative according to any 20 one
of claims 1 to 4, wherein in the general formula (1) , Z represents an
oxygen atom, sulfur atom or methylene, 333 or a pharmaceutically
acceptable salt thereof. 6. A cyclic amino benzoic acid derivative
[1Ola(]:cording to any one of claims 1 to 5, wherein in the general formula (1) ,
i represents methylene, 5 or a pharmaceutically acceptable salt thereof.
< 7.A (\:}%{clicfarEnino b?nzoligggid derivative according to any one of claims 1
M6 Whérein i the general formula (1), X represents a hydrogen atom,
cOloQ Iggen aé%m, !_pwer alkyl group which may be sybstitutgd with a halogen
aton, lower aﬁ<oxy group which may be 10 substituted with a halogen

1 to ydroxyl graup or.optional stityted amjno groyp,.or, a B

& NM%h ﬁr%gc%%%éa@q%%ceﬁl)at%e?éggﬁ?r%’ofgé.’A Cyr:}l% a%‘iin%'%eﬁ%it E]i(fi87 L.78
derivatjve,according ny .one,of clai to .7, wherein,in the era

uH’fé“rEﬂulg %)% cr%ng? %]r (%)gafe%ll)eéee%fso nlég% e(r?elciq or Ig%-rh(;?nbélegrle arém%%i’c z

(111, "Etergoxclic argup which may hays substituent, of a pharmceytcally

acCeptable salt ther cyclic amino benzbic acid derivative

3.1 R85OI any, ong ofclaims 1 to 8- horginn e genpig) orpula 1), o

ring ‘Ar 20 represénts the general formula Chemical formUla
5.5 Hz), 4.72 (2H, s), 7.46-7.50 (1H, m), 7.59 (2H, d, J = 8.6 Hz),

O
(@]

[&))
~

N

14

7.71 (1H, dt, 4 =7.9, 1.2 Hz), 7.76 (1H, dd, J = 7.9, 1.2 Hz),
7.94 (2H, 4, J = 8.6 Hz), 8.09 (1H, dd, J = 7.9, 1.8 Hz), 17.90
(1H, s).

HR-FAB' (m/z): 457.1340 (-1.3 mmu) .

Elemental analysis calcd (%) for CyH;sCIN,03S5°3/10H,0: C 62.34, H
5.58, N 6.06; found: C 62.33, H 5.50, N 5.87.

[a]?®7",-16.0°(C = 0.9, CHCls)

HPLC (CHIRALCEL OJ (Daicel Chemical Industries, Co, . Ltd.) ¢0.46x25
cm, mobile phase: hexane/ethanol = 90/10 (0.1% TFA), flow rate:
1 mL/min, Temp.: 40°C): Rt 57.7 min (> 99% ee)

[1017]

<Example 180>

3-[3-[2-[2-(4-Chlorophenyl) -4-methylthiazol-5-yl]ethyl]piperid

in-1-yl]lbenzoic acid

[1018]

[Chemical formula 230]
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R3 N R2 (5) G 334 (wherein R2 represents a lower alkyl group which
may be substituted with a halogen atom, cyclic alkyl group, lower alkoxy
group which may be substituted with a halogen atom, optionally
substituted amino group, 5-membered or 6-membered cyclic amino
group, aryl group which 5 may have substituent or 5-membered or
6-membered aromatic heterocyclic group which may have substituent, R3

represents g hyWtegen atom, lower alkyl group which may be substituted
witpraqalogenl atom or cyclg
Cla ® sulig N2

group, and G represents an oxygen
oyevfically acceptable salt thereof.
10. A cyclic amino be zoig acid derivative according to claim 1, wherein
the compound represented by the general formula (1) is
(10 1é-][S-[[Z-(4-chIorophenyI)-4-methyIthiazoI-5-y|]methoxymet
yl]piperidin-1-yl] benzoic acid, 15

3- [?({[LZ EA’ ifiloci)phengg A rq:etbfy adz I%Lmethgx%mfrt was added to

hyI piperi in-12 enzoic acid,
j[ (_ hlorophen hytha etho idin-1-
nzo % p‘Bpo[fzoﬂqcﬁl% (ftphllenyf) % ﬁuazol FLrlﬁq&nﬁ/ m Ipiper
2 iperidin- y] Qic ac
tding 9[ %r%pheny Aflr%zt yﬂ%azol- -yﬁcar %%%/I)arﬁn tetrahydrofuran

(5 mﬂ“ﬂne?mgﬁpen QE%yﬁgg (%%aﬁas stirred at room temperature for

5 hours in a hydrogen atmosphere. Subsequently, the mixture was
filtered through Celite and the solvent was evaporated to give 35.1
mg (quant.) of the desired compound as a colorless powder.

'H NMR (400 MHz, DMSO-d¢) & 1.08-1.18 (1H, m), 1.49-1.58 (2H, m),
1.59-1.67 (2H, m), 1.71-1.76 (1H, m), 1.85-1.89 (1H, m), 2.35 (3H,
s), 2.46-2.53 (1H, m), 2.71 (1H, dd, J = 11.6, 2.4 Hz), 2.88 (2H,
t, J=7.3 Hz), 3.60-3.63 (l1H, m), 3.67-3.70 (1H, m), 7.19 (1H,
td, §=7.3, 1.8 Hz), 7.27-7.33 (2H, m), 7.45-7.47 (1H, m), 7.52
(20, 4, 0 = 8.6 Hz), 7.86 (2H, 4, J = 8.6 Hz), 12.78 (1lH, brs).
HR-FAB' (m/z): 441.1441 (+3.7 mmu) .

[1020]

<Example 181>

2—=[3-[2-[2-(4-Chlorophenyl) -4-methylthiazol-5-yl]ethyl]piperid

in-1-yl]lbenzoic acid

[1021]

[Chemical formula 231]
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3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllcarbonylam
ino]piperidin-1-yl] benzoic acid, 335
2-[3-[N-[[2-(4-chlorophenyl)-4-methylthiazol-5-ylJmethyl]
carbamoyl]piperidin-1-yl] benzoic acid,
(S)-2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethox
ymethyl]piperidin-I-yl] benzoic acid, 5
(R)-2-[3-[[2-(4MBlorophenyl)-4-methylthiazol-5-yllmethox

Cld,

N<Mmethylthiazol-5-yllmethox

(R)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yljmethox 10
ethyl]piperidin-1-yl] benzoic acid,
)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethox y]piperidin-1-yl]

bef};soli?1 acid, (R)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethox

y]plpemﬁn-l-yl] benzoic acid, 15

_ - ~(8)52-[37[[24(4-chlorophenyl)-4-methylthiazol-5-yl]carbon .

2 Byﬁ;\%nir’%mzﬁ'nyﬂ%?p%ﬂg nﬁf/m ]lgengzoﬁ%ea% ?Lgfla]zol Q yllethenyl]lpiper

. .. _(R)-2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllcarhon

1d1nylﬁan%r£]§r%[%ﬂgzy ﬁlcpearfg}ﬁ?l%él?bg%ib aglc?g?kg %lno[t?, the same procedure

was é?k%g%é[g- ‘é‘clhxl.oﬁ‘%%l% }/l%_téra)e@é/lt RIZ(QI??:%%C%@OW gQ) of the desired

ylaminomethyl]piperidin-1-yl] benzoic acid,

comp gF&)ﬁa-[%—é[zé(4?%iﬂ8gppgggyl%-ﬁmethylthiazol-5-yl]carbon

ylaminomethyl]piperidin-1-yl] benzoic acid,

1y nMR)-BalSollRni4-chigrephenyl)4-meshylthiazol-gryllcarbony 54 1 71 (3m, m),

ylamino]piperidin-I-yl] benzoic acid,
1.74-1.83 (1H, m), 1.86-1.95 (2H, m), 2.32 (3H, s), 2.79-2.86 (3H,

CIQ):3/3- 1

[102

m), 2.98-3.08 (2H, m), 3.16 (1H, dd, J = 11.0, 3.1 Hz), 7.44 (1H,
td, J = 7.3, 1.2 Hz), 7.52 (2H, d, J = 8.6 Hz), 7.67 (lH, td, J
=7.9, 1.8 Hz), 7.73 (1H, d, J = 7.3 Hz), 7.86 (2H, d, J= 8.6 Hz),
8.04 (1H, dd, J = 7.9, 1.2 Hz), 18.07 (1H, brs).

HR-FAB" (m/z): 441.1374 (-3.0 mmu) .

[1023]

<Example 181>

Methyl

(S)-3-[3-[[2-(4-chlorophenyl)—-4-methylthiazole-5-carbonyl]meth

ylamino]piperidin-1-yl]benzoate

[1024]

[Chemical formula 232]
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336 (R)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]lcarbon
ylamino]piperidin-I-yl] benzoic acid,
(S)-2-[3-[N-[[2-(4-chlorophenyl)-4-methylthiazol-5-ylJmet
hyllcarbamoyl]piperidin-1-yl] benzoic acid, or 5
(R)-2-[3-[N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmet
hyllcarbamoyl]piperidin-I-yl] benzoic acid, or a pharmaceutically

acceptable lgal Me&%gf. 11. A pkarmaceutical comprising at least one of
tﬂ@qm o b&8zoic aci
Clsa therg (AT K Ay

ivative or a pharmaceutically acceptable
eobsiaims 1 to 10 as an active
ingredient. 12. AgPARa agonist comprising at least one of the cyclic
amino benzoic acid derivative or a pharmaceutically acceptable salt
ereof according to any one of claims 1 to 10 as an active ingredient. 13.
PPAR a, y dual agonist comprising at least one of the 15 cyclic amino
be i id derivative.or armaceutically acceptable salt thereof .
oo 0 5y ne O e TS 1045, ARG (greant T A= (197
P a, 5 dual agonist c rising at least one of the cyclic amino
ek érglozggzlcI‘ftslllrf:ll%lij er‘f\’%&i\e/e a(IJ(éD({Eal‘gghzcr(r)naceuticaIIy 20 acceptable salt thereof
accarding to.an e, of claims 1 to 10 an active ingredient..15.
th ing tp-any one gt ¢laim ap aclve Narg 1e24  carb
et B e A B I R 4 carbony
11 anPRA0IG BCic derivative of s phArmaceutieglly, acceptahle spllihereg|

according to any one of claims 1 to 10 as 25 an active ingredient. 337

[102

N, N-dimethylformamide (2 mL). The reaction mixture was stirred at
80°C for 3 hours. Subsequently, the mixture was filtered through
Celite and ethyl acetate was added to the filtrate. The mixture
was then washed sequentially withwater andbrine, followed by drying
overmagnesiumsulfate andevaporationof the solvent. Purification
of theresultingresiduebysilicagel columnchromatography (hexane :
ethyl acetate=10:1->2:1) gave 59.4mg (58%) of the desired compound
as a colorless oil.

'H NMR (400 MHz, CDCls) & 1.52-1.60 (1H, m), 1.74-1.84 (2H, m),
1.88-1.99 (2H, m), 2.51 (3H, s), 2.65-2.71 (lH, m), 2.92 (1H, t,
J=11.0 Hz), 3.06 (3H, s), 3.64-3.76 (2H, m), 3.91 (3H, s), 7.12
(l1H, m), 7.30 (1H, t, J =7.9 Hz), 7.41 (2H, d, J = 8.6 Hz), 7.51
(14, 4, J = 7.3 Hz), 7.59 (1H, brs), 7.85 (2H, d, J = 8.6 Hz).
[1026]

<Example 182>

(S)-3-[3-[[2-(4-Chlorophenyl)-4-methylthiazole-5-carbonyl]meth

ylamino]piperidin-1-yl]benzoic acid
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16. A PPAR modulator comprising at least one of the cyclic amino

benzoic acid derivative or a pharmaceutically acceptable salt thereof

according to any one of claims 1 to 10 as an active ingredient. 17. A lipid

lowering agent comprising at least one of the 5 cyclic amino benzoic acid

derivative or a pharmaceutically acceptable salt thereof according to any
[1020ne of claims 1 to 10 as an active ingredient. 18. A prophylactic or

twerapeutic agent for arteriosclerosis, comprising at least one of the cyclic
‘ch aminci b%nzoic fcidztge%'vative 10 ora pharmaceutically gcc_eptablg salt

“theréof acocrdrﬂlﬁnﬁ to Q/ one of claims 1 to 10 as an active ingredient. 19.

A prophylactic or therapeutic agent for diabetes, comprising at least one
of the cycliq eenzoic gerdhderivative or a pharmaceutically
agtepPpbi¢ salt thereof acca { to any one 15 of claims 1 to 10 as an
ackxe/Ingredlien A pidphytactiCOtherapeutic agent for obesity,
comprising at le@st o the cyclic amino benzoic acid derivative or a
pharmaceutically acceptable salt thereof according to any one of claims 1
EP] 10 as an active ingredient. 338

Cl

[102
A 1lmol/L aqueous potassiumhydroxide solution (1 mL) was added

to

methyl (S)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazole-5-carbony

l]lmethylamino]piperidin-1-yl]lbenzoate (59.4 mg, 0.123 mmol) in

methanol (5 mL). The mixture was stirred for 1 hour while being

refluxed. The solvent was then evaporated and the residue was

dissolved in water. The mixture was made acidic by the addition

of 2mol/L hydrochloric acid. The crystallized powdery product was

collected by filtration. Washing this product with water gave 56.4

mg (98%) of the desired product as a colorless amorphous product.

'H NMR (400 MHz, DMSO-dg) & 1.53-1.69 (1H, m), 1.76-1.90 (3H, m),

2.40 (3H, s), 2.70 (1H, t, J=12.2 Hz), 2.94-3.03 (4H, m), 3.26-3.42

(l1H, m), 3.64-3.76 (2H, m), 7.14-7.23 (1H, m), 7.25-7.35 (2H, m),

7.46 (lH, brs), 7.57 (2H, d, J =8.6 Hz), 7.93 (2H, d, J = 8.6 Hz),

12.83 (1H, brs).

HR-FAB" (m/z) 470.1286 (-1.9 mmu).

[a]?®®,-58.0° (C = 1.0, DMF)

[1029]

<Test Example 1>
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Activation of transcription of human peroxisome

proliferator—activated receptor (PPAR) O

CHO-K1 cells cultured in Ham's F12 medium supplemented with
10% fetal calf serumwere cotransfectedwith the following plasmids:
A receptor plasmid encoding a fusion protein consisting of the
DNA-binding domain of yeast transcription factor Gal4d fused to the
ligand-bindingdomain of human PPARQ (Biochemistry, 1993, 32, 5598),
areporterplasmid (STRATAGENE, firefly luciferasereporterplasmid),
and a renilla luciferase plasmid for internal standard (Promega) .
The cotransfection was performed over a 2-hour period by using
Lipofectamine (INVITROGEN) in the absence of serum. Subsequently,
a test compound was added in Ham's F12 medium supplemented with
10% defatted bovine serum. The cells were then incubated at 37°C
for 20 hours. The activity of each luciferase was then determined

and corrected for internal standard. The results are shown in Table

11 below.

[1030]

[Table 11]

Ex. No. EC;,(umol/L)

18 0. 065
19 0. 97
20 1. 36
22 0. 16
24 1.54
25 0. 56
32 0.02

[1031]

These results indicate that the cyclic amino benzoic acid
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derivatives of the present invention are a group of novel compounds
that can effectively activate transcription of human PPARQ.
INDUSTRIAL APPLICABILITY

[1032]

The cyclic amino benzoic acid derivatives of the present
inventionareagroupofnovel compounds that caneffectivelyactivate
transcription of human PPARWX.

[1033]

Agonists of the human PPARQ, the compounds of the present
invention can serve not only as hypolipidemic drugs that are
particularly effective in liver, but also as potent suppressants
of arteriosclerosis. The compounds of the present invention

therefore are of significant pharmaceutical importance.
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CLAIMS

1. Acyclic amino benzoic acid derivative represented by the

general formula (1)

5 [Chemical formula 1]

Ym\j COOR (1)

[whereinaringAr representsanaryl group whichmay have substituent,
5-membered or 6-membered aromatic heterocyclic group which may have
substituent or condensed ring group thereof,

10 Y representsaC;-Cgsalkylene, C,—Cyalkenylene, C,—Cgalkynylene
or the general formula (2)

[Chemical formula 2]

—T—A—U— (2
(wherein T represents a single bond, C1-C4 alkylene, C,—-C4 alkenylene
15 or C,—C4 alkynylene,
U represents a single bond, C;-C4, alkylene or C,—-C4 alkenylene,

Arepresentseacarbonylgroup,oxygenatom,sulfuratom,—NRL—

(R represents a hydrogen atom, lower alkyl group which may be

substituted with a halogen atom, aralkyl group which may have

20 substituent, aryl group which may have substituent or 5-membered
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or 6—membered aromatic heterocyclic group whichmay have substituent
or condensed ring group thereof), the general formula (3)

[Chemical formula 3]

O
\L1)J\N/ (3)
|
R1
(wherein L' represents a single bond, oxygen atom or ~-NR'-, and R’

is as defined above) or the general formula (4)

[Chemical formula 4]

0
\N)J\Lz/ (4)
Y
(wherein L° represents a single bond or oxygen atom, and R' is as
defined above)),

Z represents an oxygen atom, sulfur atom or - (CH;),— (n
represents 0,1 or 2),

X represents a hydrogen atom, halogen atom, lower alkyl group
which may be substituted with a halogen atom, lower alkoxy group
which may be substituted with a halogen atom, hydroxyl group, nitro
group, cyano group, optionally substituted amino group, aryl group
which may have substituent, 5-membered or 6-membered aromatic
heterocyclic group which may have substituent or condensed ring
group thereof, aralkyl group which may have substituent, aryloxy
group which may have substituent or aralkyloxy group which may have

substituent,

330



R represents a hydrogen atom or lower alkyl group, and —COOR
issubstitutedat orthopositionormethapositionofbindingposition
of the ring W], or a pharmaceutically acceptable salt thereof.

2. Acyclic amino benzoic acid derivative according to claim

5 1, wherein in the general formula (1), Y is representedby the general
formula (2a)

[Chemical formula 5]

—T'—A'—U'— (2a)

(whereinTlrepresentsasinglebond,Cl—C4alkyleneorCz—C4alkenylene,
10 Ulrepresents a single bond or C;-C4 alkylene, and.Alrepresents an
oxygen atom, sulfur atom, the general formula (3)

[Chemical formula 6]

0O
\L1)1\'Tl/ (3)
R1
(wherein L* represents a single bond, oxygen atom or -NR'-, and R!

15 is as defined above) or the general formula (4)

[Chemical formula 7]

0]
R1
(wherein L? represents a single bond or oxygen atom, and R' is as
defined above)),

20 or a pharmaceutically acceptable salt thereof.
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3. Acyclic amino benzoic acid derivative according to claim

1, wherein in the general formula (1), Y is represented by the general

formula (2b)

[Chemical formula 8]
. —T'—A—U— (2b)

(whereinTlrepresentsasinglebond,Cl—C4alkyleneorcz—c4alkenylene,

Ut represents a single bond or C;-C4; alkylene,

Azrepresents an oxygen atom, sulfur atom, the general formula

(3a)

10 [Chemical formula 9]

0O
AN/ (3a)
é1a

(wherein R“’represents a hydrogen atom, alkyl group which may be

substituted with a halogen atom or aralkyl group which may have

substituent), or represented by the general formula (4a)

15 [Chemical formula 10]

(wherein R'® is as defined above) ),

or a pharmaceutically acceptable salt thereof.
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4., Acyclic amino benzoic acid derivative according to claim
1, wherein in the general formula (1), Y is represented by the general
formula (2c)
[Chemical formula 11]
—T1—A—U2— (20)
(wherein T! represents a single bond, C;-C; alkylene or C,—Cy4

alkenylene,

2 represents a single bond or methylene,

U
A’ represents the general formula (3a)

[Chemical formula 12]

O
R1a
(wherein R“’represents a hydrogen atom, alkyl group which may be
substituted with halogen atom or aralkyl group which may have

substituent) or the general formula (4a)

[Chemical formula 13]

O
\N)J\ (4a)
Ria
(wherein R'® is as defined above)),
or a pharmaceutically acceptable salt thereof.
5. A cyclic amino benzoic acid derivative according to any
one of claims 1 to 4, wherein in the general formula (1), Z represents

an oxygen atom, sulfur atom or methylene,
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or a pharmaceutically acceptable salt thereof.

6. A cyclic amino benzoic acid derivative according to any
one of claims 1 to 5, wherein in the general formula (1), Z represents
methylene,

or a pharmaceutically acceptable salt thereof.

7. A cyclic amino benzoic acid derivative according to any
one of claims 1 to 6, wherein in the general formula (1), X represents
a hydrogen atom, halogen atom, lower alkyl group which may be
substituted with a halogen atom, lower alkoxy group which may be
substituted with a halogen atom, hydroxyl group or optionally
substituted amino group,

or a pharmaceutically acceptable salt thereof.

8. A cyclic amino benzoic acid derivative according to any
one of claims 1 to 7, wherein in the general formula (1), ring Ar
represents 5S-membered or 6-membered aromatic heterocyclic group
which may have substituent,

or a pharmaceutically acceptable salt thereof.

9. A cyclic amino benzoic acid derivative according to any
one of claims 1 to 8, wherein in the general formula (1), ring Ar
represents the general formula (5)

[Chemical formula 14]
RS

N
rRe—< | (5)
G
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(wherein Rzrepresents a lower alkyl group which may be substituted
with a halogen atom, cyclic alkyl group, lower alkoxy group which
may be substitutedwith a halogen atom, optionally substituted amino
group, 5—-memberedor 6—-memberedcyclicaminogroup, arylgroupwhich
may have substituent or b5-membered or 6-membered aromatic
heterocyclic group which may have substituent,

R’ represents a hydrogen atom, lower alkyl group which may
be substituted with a halogen atom or cycloalkyl group, and

G represents an oxygen atom or sulfur atom),

or a pharmaceutically acceptable salt thereof.

10. Acyclicaminobenzoic acidderivative accordingtoclaim
1, wherein the compound represented by the general formula (1) is

2=[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]methoxymet
hyl]piperidin-1-y1] benzoic acid,

3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]methoxymet
hyllpiperidin-1-yl] benzoic acid,

3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]lmethoxy]pi
peridin-1-yl] benzoic acid,

2=[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylam
inomethyl]piperidin-1-yl] benzoic acid,

3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylam
inomethyl]piperidin-1-y1l] benzoic acid,

3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylam

ino]piperidin-1-yl] benzoic acid,
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2=[3=-[N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]methyl]
carbamoyl]piperidin-1-yl] benzoic acid,
(S)—-2-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-y1l]methox
ymethyl]piperidin-1-y1l] benzoic acid,
(R)-2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]methox
ymethyl]piperidin-1-y1l] benzoic acid,
(S)-3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-y1l]methox
ymethyl]piperidin-1-y1] benzoic acid,
(R)-3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-y1l]methox
ymethyl]piperidin-1-y1l] benzoic acid,
(S)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]methox
ylpiperidin-1-y1l] benzoic acid,
(R)-3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-y1l]methox
y]piperidin-1-y1] benzoic acid,
(S)—-2-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]carbon
ylaminomethyl]piperidin-1-y1l] benzoic acid,
(R)-2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbon
ylaminomethyl]piperidin-1-y1l] benzoic acid,
(S)-3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]carbon
ylaminomethyl]piperidin-1-yl] benzoic acid,
(R)-3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]carbon
ylaminomethyl]piperidin-1-y1l] benzoic acid,
(S)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbon

ylamino]piperidin-1-y1l] benzoic acid,
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(R)-3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]carbon
ylamino]piperidin-1-yl] benzoic acid,

(S)—2-[3-[N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]met
hyl]carbamoyl]piperidin-1-y1l] benzoic acid, or

(R)-2-[3-[N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]lmet
hyl]carbamoyl]piperidin-1-y1l] benzoic acid,

or a pharmaceutically acceptable salt thereof.

11. A pharmaceutical comprising at least one of the cyclic
amino benzoic acid derivative or a pharmaceutically acceptable salt
thereof accordingtoanyoneof claims 1 to1l0asanactive ingredient.

12. A PPARx agonist comprising at least one of the cyclic
amino benzoic acid derivative or a pharmaceutically acceptable salt
thereof accordingtoanyoneof claims1to 10 as anactive ingredient.

13. A PPAR «, Yy dual agonist comprising at least one of the
cyclic amino benzoic acid derivative or a pharmaceutically
acceptable salt thereof according to any one of claims 1 to 10 as
an active ingredient.

14. A PPAR o, O dual agonist comprising at least one of the
cyclic amino benzoic acid derivative or a pharmaceutically
acceptable salt thereof according to any one of claims 1 to 10 as
an active ingredient.

15. A PPAR o, vy, O triple agonist comprising at least one
of the cyclic amino benzoic acid derivative or a pharmaceutically
acceptable salt thereof according to any one of claims 1 to 10 as
an active ingredient.
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16. A PPAR modulator comprising at least one of the cyclic
amino benzoic acid derivative or a pharmaceutically acceptable salt
thereof accordingtoanyoneof claims1to 10 asanactive ingredient.

17. A lipid lowering agent comprising at least one of the
cyclic amino benzoic acid derivative or a pharmaceutically
acceptable salt thereof according to any one of claims 1 to 10 as
an active ingredient.

18. Aprophylacticor therapeutic agent for arteriosclerosis,
comprising at least one of the cyclic amino benzoic acid derivative
or a pharmaceutically acceptable salt thereof according to any one
of claims 1 to 10 as an active ingredient.

19. A prophylactic or therapeutic agent for diabetes,
comprising at least one of the cyclic amino benzoic acid derivative
or a pharmaceutically acceptable salt thereof according to any one
of claims 1 to 10 as an active ingredient.

20. A prophylactic or therapeutic agent for obesity,
comprising at least one of the cyclic amino benzoic acid derivative
or a pharmaceutically acceptable salt thereof according to any one

of claims 1 to 10 as an active ingredient.
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