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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 PPARa isoform, and addition salts thereof, 10 and
pharmaceutical compositions Q%Qﬁﬁﬁg?hoé%e compounds. Background
art 0002] Peroxisome proliferators-activated receptor %PPAR i

ligand-dépehdent tramscription tactor Béfongirg to'a &éé{ﬁ)ﬁgvar%ceptor

super-family_likewise steroid receptors, retinoid receptors, thyroid
Techpd e or]gllaér/l%idthe like. The receptor includes three isoforms (type a, type
[OOOX nd type 5 (or type (3)), which have been identified in various animal

spfecies (Non-patent document 1). Among these, PPARa distributes in

liver, kidney or the like having 20 high fatty acid catabolic abilit . .

(NP TGt 55 A BOSel of fegauvety conbols dpréddsn=cta
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. of genes invglvgg in fatt ggid metabolis r intracellular.transport (fo .
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abnog%%%feﬁ %r,‘d 8?2%% Cf?%p%'iP P{%éeei%fé’ Al il L@h’é’r'}’egﬁje@dp@%t%%ésm
of cholesterol and neutral lipid. y is highly expressed in
proliferators—activated receptor (PPAR) agonist, in particular,
as anagonist against humanPPARx isoform, andadditionsalts thereof,
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 «, type y and type & (or type B)), which have
been identified in various animal species (Non-patent document 1).
Among these, PPARx 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 acidmetabolism or 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
1
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adipocyte, and involved in differentiation of adipocyte (Non-patent
document 3). PPARDbisuniversally expressed in biological tissues, mainly
in nerve cells. As tophysiologicalsignificanceofPPARS5,involvement infatty
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 grgan or tissue, [0003
241Pe6 Fiirthérford it ?&%S&E%ﬁ%%ﬁ%ﬂr?&%&h%&&&e B.t atent

h ith d b hich
oc R niTehed TR SB BoLS e o STSA AR5} YRS SRambly ="

. _suggests the relatlol between actlvatlon of PPARa and blood lipid
maln?éﬁo estérol and feutral lipid) lowering activity. 15 [0004] On the other
hagd as nt|h yp ruglde |c dru hat are d r’%;g}ggy used at the presen

@) S1 icance o 1nvo.lvement 1n£att
day, S atl% d/rugs and fibraté d?ugs are ’known n drugs, however, are Y

. .poor in.free fatty acid and tri cerld lowerin %lllt dflbrate drugs
aCldgl?él rrdd? in 20 c%ofestg%ﬁ{lo g rlng agjmt&/ AS 1 t%af ré}t/% rugs varlousgsdé

owe effectscthhat are at&r@utable to e>i gl'u%n of V\ilde ]pharmaccologlgg this panner,
property, “Such as gastromtestmafj amages eruption heddac epatic

cac hfunctlgn disor d]geLg rﬁg unctlon |§1 alrr'r%e(1 galistong ha\é% bg:lrfllc organ or
reported, hence t ere¥s need for development of an

tlssuntlhyperllpldemlc drug based on a specific mechanism that will

[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 PPARx
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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not cause such side effects. [0005] 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 .

ant iRy Ranh PPARE May PFRdeatheraplutic aehtdxtibiting bibod ipid et i1

éboth cholesterol and neutral Iié)id) lowering activity according to an
not %?ér%eﬁ/us?ﬁécﬁ?c%%%eéﬁgﬁ% 0006] As an endogenous ligand against
ARa, eicosanoid of 15 hydroxyeicosatetraenoic acid (HETE) group
nerated through oxidation by cytochrome P-450, in particular 8-HETE,
8-HEPE and. éhe like are repogjed as well as LTB4 whicp IS a metagpolite 1
of ‘aradifidonic acid (NOh-patent doctment 6). These endogenous o2

nsatuEated é%trtyi%céc% derivartliC\J{es are ingtasbllje inbboth metat%()eli% 029 and

antlcﬁgr%fcajrgépects, SO tﬁgtstﬁey 5§nnott]benpr0\l/%e8 aVsIeSHarmaceutlecaﬁsgardmg

.. OO%O the other hand, as.a compound which is reported to have
1ip D R o I B OEC AR I, o (ealled
ppark2Rle 1 are known, é‘&‘{vﬁ’?brrof‘nog‘% of these include compopnds having 3., 4
a’benzoic acid structure substituted v@ﬁﬁ allcy% iC amino group,

[OOOE
9

part

heretofore, creation of a compound that directly binds as a ligand
to PPARx, in particular, to human PPARx 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 PPARx, 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 LTBy; 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



and hence they differ in structure from compounds of the present
invention. [0008] 5 [Table 1]-. . li~lli, 1. 2 OH ~II Il HO, A , MI IlIA ME,
[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

R be%eneral formula (K) FL{(;Ol(g [Chemical formula 1]4 Rz R' R3Y (g X. R4

621 [Whefeifi RA représentd e gEHEMET ioiilaTkigY foph 3 anine group,

and hence they differ in structure from compounds of the present
invention.
[0008]

5 [Table 1]

5. CO0H
PAS
N

\
(CaHy)— R

A B

C, o
o]
R
R

A B

Rt

fi}’ B 21
H@Oﬁﬂ{j}xﬂcw;Y ol F
re A

R ()

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]
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5 [Chemical formula 2] Y"NH (K-a) S-( O [0013] or general formula (K-b)
[0014] 10 [Chemical formula 3] ~O \R5 (K-b) R6 (wherein R5 represents
a hydroxyl group, or C1-C9 alkoxy group, and R6 represents a C1-C6
alkyl group or the like) ; R2 and R3 represent a hydrogen atom, alkyl
group or the like; X represents -CH2-NR8CO-, 15 -N(Re)-COCH2- or the
like; R" represents a phenyl group, benzyl group or the like; R8
130 ts a hydrogen atom or C1-C6 alkyl group] (explanation for
paflly extracted), however this 5 compound is a biphenyl
Rs3 aikanoic erivative, and is different in structure from compounds in
, with the present invention. [0015] Furthermore, as a

omp und having a similgristructure to 5 compounds in accordance with
theypfesent invention, and reported to have PPAR agonist activity, Patent
dogument 12 discloses a compound represented by the general formula

(L) [Oox8]

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

[Chemical formula 2]

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

[Chemical formula 3]

0]

ﬁ)\ﬂs (K-b)

RG

(wherein R5represents a hydroxyl group, or C;-Cy alkoxy group, and
R® represents a C;-Cs alkyl group or the like); R? and R’ represent
a hydrogen atom, alkyl group or the like; X represents —CHZ—NRSCO—,
-N(R®) -COCH,- or the like; R4representszaphenyl.group, benzyl group
or the like; R® represents a hydrogen atom or C;-C4 alkyl group]

(explanation for substituents is partly extracted), however this
5
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[Chemical formula 4] Y L -XT Z U M-W (L) 10 [0017] [wherein L

represents a single bond, or a CI-C6 aikyiene group which may have one

or more substituents or the like; M represents a single bond, or a CI-C6

aikyiene group which may have one or more substituents 15 or the like; T

represents a single bond or the like; W represents carboxyl group;

%Chemi,cal formula 5% [0018}]< 20 represents a single bond or a double
COMPRHRE: X Teprésehts a'singte™ BBfd Caft Ok§geHh ‘atdim or the kEFYS different
_ represents a 5 to 14-memhered aromatic grou ,pricgma have one or |
0 st B MU AR ORG b Ars RETE Stotta, b TR L Htydieent ion-
wmg?fdrocarbon group; rings 6 Z and U represent 5 to 14-membered
aromatic groups which may be identical or different, and may have one to

fOLi;I,’ su Tﬁ{tituents and one or more h(gt%ro atoms, and may be sgturagced in c

a pal%tr 0 ?\Jémrolﬁgﬁ’(e%la%aﬁgﬁn Forstibs |ﬁj%h?§isapasrfl§/n exfracte f%s as” -°

compound that isrrggcr)lréed a§tehPE R receptor Iigiarpd Patent document

d

Comp%n|ssclc%§lesa§%%mpoun rvépresen eed]%?‘? 3%%nera‘ﬁ8;:rﬁt?lg’(l\ﬂn[j00rl orted

toh ?Q@?&?&WP&@C%%\B&%@? Bgt%%égéédn?eégﬂcli!i%&ngéje%ra“clzlompound
represented by the general formula (L)
[0016]

[Chemical formula 4]

R | @ @ M—W (L)

[0017]

[wherein L represents a single bond, or a C;-Cs alkylene group which
may have one or more substituents or the like; M represents a single
bond, or aC;-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 C3-C; alicyclic hydrocarbon group; rings
6
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R2 R4 R6 R8 R10 R12 10 [wherein ring Arl, ring Arll, and ring
Arlllindependently 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; 15 a, b, c and e represent 0 to 4; d represents O to 5; f
z a“%p¥e§§rﬂ§eﬁ %‘% R1°R3! RS R ehd R1ThdspeHdeniny répresni'ay Pe
rogen a o han en atom or th like; R2, R4, R6, R8, R10 and R12
e 0 EERSint - NDIEK, G Tepfitbri 06, X FEBrRbhREs, and
dro en om halo en atom 2 or the Ji %ke Z _ represents R2102C-,
one i—% ndThe Tike R TR preédants a¥1y fogen or theTike] (explatiation°t the

or ubs tue SIS a extracted ever, rin rrin Arllofth
rlngi Bnas f‘éé’[ent Edoycumen%st.cft %1 )ldsoe% ttol néiln an atnqg lic &5 @
Compam rcliot%ro%p WhICh O7r|sec ar%ctegﬁkg}ofecom%oun s ma%%cogjacnecgtw N iment
€ presen inven on, an QitFErs in ‘Structure from ¢ podnds
qcc rdance W|th the > present inventio O Furthermor
com%oung havmg rfsmli%ar s?r}ﬂcture t%%%)m oundes |ﬁ accor aﬁ%%rvr\}%la (M)

(0 g*he present invention and reported to have PPAR agonist activity, Patent
document 14 discloses a compound represented by the general formula

(cneNI9921] 10 [Chemical formula 7]

R1 R3 R5 R7 RO R11
R2 R4 R6 R8 R10 R12

[whereinring ArI, ringArII, andring ArIII independently represent

13

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, R% R?,Iﬁ, R7,££ and R“’independently represent a hydrogen
atom, halogen atom or the like;

Eﬁ, R{ R@,Iﬁ, R'® and R'? independently represent - (CH;)qs—X;
q represents 0 to 3, X represents a hydrogen atom, halogen atom
or the like; 7 represents RNOZC—, R?'CO- and the like; R21represents
a hydrogen or the like] (explanation for substituents is partly

extracted). However, ringZ or ringArII of these compounds (Patent

documents 12 and 13) does not contain an alicyclic amino group which
7
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R4 R5 O R1Ring A (N) R2~.~N OR3 0 0022] [wherein ring A

represents a C3-Ca cycloalkyl which may contain an oxygen atom, or

C3-Ca cycloalkenyl which may contain an oxygen atom; 15 R', R2, R4

and R5 represent a hydrogen atom, fluorine atom, chlorine atom, bromine

atom, hydroxyl group, nitro group, trifluoromethyl group, trifluoromethoxy
_ roup, C1-C6 alkyl group, or C1-C6 alkoxy group; R3 represents a
15 CgdrbybR atdim: or C1.CH RGN Bbup: AnBOCO ¥ Ieprisent B OIS Present
_ alkylene which may be supstituted with an oxygen 20 atom]. However,
e Ra0BE ot SN art AICIGIEAHIG drot WAER K WHaradleRteBrance
c%rﬁ]gounds in %cc.ordance. with the present invention, and ring A and the
benzoit acid moiety Aré baGAd via 8 Y, so that it is different in structure
[OOZEEm compounds in accordance with the present invention. 0023]

rthermore, as a compound having a similar structure to 5 compounds
in g%cogﬁ%ncr:neowith tt_lleS pc_rieseont inven 'o?1 5‘\?9 nrepgrt%d tolhave t igilyggﬂq:ee o
and ¢ho es%erolrl%(/vering ac(ﬁvf?ﬁoﬁlé}en documents 15 to 19 disclose a

comgound represegted t()ey w:l?&ent%[i%l form

compounds 1in accordanc preé&%gnﬂggéﬁkion and reported

with

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

[Chemical formula 7]

R5

R4
R1 0
R2 N~ ~x Y OR3

[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;

2, R4and.R5represent.a hydrogen atom, fluorine atom, chlorine

R', R
atom, bromine atom, hydroxyl group, nitro group, trifluoromethyl
group, trifluoromethoxy group, C;-C¢ alkyl group, or C;—-Cs alkoxy
group; R3represents a hydrogen atom, or C;-C¢ alkyl group; and X,
Y represent a C;—-Cgs 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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10 [Chemical formula 8] 1: X O~ (0) O Zf Y 0025] [wherein Z represents
an oxygen atom or sulfur atom; X represents a hydrogen atom, halogen
atom, lower aikyi group, carboxyl group, 15 lower aikoxycarbonyi 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 aikyi group, lower aikoxy group or the like when Z is an oxygen
1 S QfoMi(eXplafiation for Substituéhts 1§ party ekFAced)C pioWever thigc o dance
. . compound is 20 a derivative of morpholinone which is different from an
LN &8 Tamind grollP SiHicl i characteristic of compounds in accordance
g/'th 9 the present invention, and has a different structure from
compounds in accordance with the present invention because only
pea substited benzoic scid derivative (X = COOR) s described In. o
Examples of the patent FocumEHts Eur ermote the pa]ter?t 5 documents
include no re{rpocrg %%%utCPP,e\nggha%o}qiest activi(tgthOC:)LZHG\;[ eAI\lsCa compound

comppunds 1nh &cC e h res 10n Teported
pPI&IVII’lg a cyclic amlno%enzmc acl StI’U(E)tUF , Patent document 8 P

discloses as a compound having.integrin antagonist. activity, a compound
S0 fhreSenad by the Gensra fofimula (P) 10 1 0 eotous Y Bdbent

[002

documents 15 to 19 disclose a compound represented by the general
formula (0O)

[0024]

[Chemical formula 8]

L

[0025]

(0)
O

[wherein 7Z 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
9
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[0027] [Chemical formula9]0 s R1 X OH N(P) F12N R6 R4/0R3R7
[0028] 15 [wherein R1 represents a hydrogen atom, hydroxyl group or the
like; R2 represents a hydrogen atom or halogen atom, or Rl and R2
together 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, C1-Clo alkyl group or the like; R"
the DiFRpPEsenEd hydoyeH St ShaIBgén atdi brihelike" RS feptlserteounds

_ a hydrogen atom, CI-C6 alkyl group or the like, or R3 and R5 together
0 e G Bl E A eI B1Ly A AR 0 organ 10
ator‘%% njtrogceergja%oms, or sulfurg(t:o S,.0r up to twq dou IeCigsnds; R6

para—su tﬁtu enzolc a eﬁlYatlve # =.CO 135 described
represents a hydrogen atom, alkyl group or the like; represents

in pgydogen atom or C%&%%@”‘é{é%%&@é R3 fﬂgt f.hind to each.other .
fo'répresent a ring: X represents an oxygen aton or 5 o hydrogen

atoms] (explanation for substituents is xtracted) . However,.for this
documentg lac?uge ?Paﬁﬁﬁ%#;A§£OUéxg é%wﬁgﬁgcft ?é%é%%ty.

compound, Nno repo a agonist a und e
[ooz‘é mpound is a benzoic acid derivative having a cyclic amino group at
ra position of carboxylic

As a compound having a cyclic amino benzoic acid structure,
Patent document 20discloses as a compound having integrin antagonist

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

[0027]

[Chemical formula 9]

0]
RS
R! | X OH
Nﬁ)k (P)
R2 N RS
o R R?
R4
[0028]
[wherein erepresents a hydrogen atom, hydroxyl group or the like;
R’ represents a hydrogen atom or halogen atom, or R' and R* together
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;-Cio alkyl group or the like; R*
represents a hydrogen atom, halogen atom or the like; R’ represents
a hydrogen atom, C;-Cg 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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acid, and hence differs in structure from compounds in accordance 10
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 15 formula (Q) [0030] [Chemical formula 10]
%RZ?) W R5HN COORS L N~LQ) Z, R"R6N R2 R7 [0031] 20 [wherein
aLoMingB rdpteSents & BRen§Fofbtp" &frfp;?ﬂ’rdiﬁﬁfoﬁﬁ WP reprédentsoate Bonds;
C2-Clo alléyfg ?[%P and the like; Z1 represenli abto 117- memt%erecj .
R T HRETORNE of 8 18 T1Hembered bicyelic ary z%hp%rrofh% IKe; tke;
repreéo %%:gs Fﬁgf'a%gl s-Y- (R19aR19a) Yﬁa{ fsents a carbonyl #%7 bind

mdepenaenﬁfz reﬁ)rese ydrégen’a 5tom or
o eI|k or | R1 and R2 to%ether £epresenta to 5 /- memberedgatg{rated stom or
e erocycﬁe wiiich nﬁ)ay B& ‘Substituted (vi Stwotﬁzél R5and R6
endently represent a ydro en ato or th like; R7 r resentsa
Ewo h §%g%n atéa}/m ﬁa gen eXaEfom ogtﬁerfke °Rg°" botTtaenrs artly
extracted). However, for this compound, no report about PPARx

agonist activity is found, and the compound is a benzoic acid
derivative havingacyclic amino group at paraposition 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]

(R?7) w

5
RSHN L\(N (Q)
RN R2
R7
[0031]

[wherein ring B represents a phenyl group or pyridyl group, W

represents a C,-Cip alkyl group and the like; 7! represents a 5 to
11
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represents a hydrogen atom, aikyi group or the like; R19, Risa R19, and

R19a represent a hydrogen atom, lower aikyi group or the like; 10 R26

and R27 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 pyridyi; s,

t independently represent 0, 1 or 2] (explanation for substituents is partly

extracted). However, for this compound, no report about PPARa agonist
TRty s FOGE B R Griftémiore? this dBiipttnd s anaitiidie deMvatite) P ©F
h %ijé differs in structure from compgounds in agcordance with the present

© invehtion iﬁ?l%tetﬁ%r}ﬁ@s B &nd'L tg bé stibstifuted hdjac%n‘fl;e/%'r?dgteont%% s

carnfing formed by R1 and R?. [0032],20 As 3 compound having cyclc aming
Benzoi¢ adidstriicture; Patent document 22 discloses'as a compoun

having factor Xa inhibitory activity, a comp ung represented by the
v R R IE (R 0055 [ ial Ttndia TEETSTCF Fepkesent a 5 to

__R-Q-X-0Q'-W-U-V-G-M (R) 0034] [wherein R represents aryl group or the
T A ey B SIS Wi 2 0 FoRraRBnt B R o1 o0

carhoenyl or the like; X 5 represents a bonding hand, 3 to 7-membered
O roh s Groib o (A TRE N b enia 15 1a-BarBerdary: sigug™ the

15ce}PHiEh iy be substituted With R1, 540, 44 embered NeIGIoanigiguR e e
which may be su stituted Wit R1 6r tﬁe'llke; ahd G represent a
reprgggwgg'gm%§drogen atom, alkyl group or the like; R'®, RrR'®2, RY?,
and Rl%'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 PPARx 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 22discloses as a compoundhaving factor Xa inhibitory
activity, a compound represented by the general formula (R)
[0033]

[Chemical formula 11]

12
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-(CH2)m-, -(CH2)m 0-(CH2)m or the like; V represents 3 to 7-membered
10 cycle which may contain 1 to 4 oxygen atoms, nitrogen atom, and
sulfur atom, and may be substituted with R'4, bonding hand, or the like; M
represents a 6 to 14-membered aryi group which may be substituted with
R'4, hydrogen atom or the like; R1 represents a halogen atom, nitro

o _areup r_tgg_lyg;_gg_r resents a haé n, nitro 15 group or the like; R14
R reg'fexnt logen g)o ! Oﬁ, CO Cﬁir the like] (explanation for

00 3ggbstituents is partly extracted) , andPatent document 23 discloses a
! mpound represented by the general formula (S) [0035] 20 [Chemical

formula,12] N,R3 R2, ~N Rréis R' 0036 11_ herein R1, R2 and R3 .
e Ard AT o ekt 180FGEbAT 8 PGB Bl i dhcgy > - ed

oxy
seID 8 e e B eposent i SEnerl OmUB GRS, 1
represents a bonding hand, 3 to 7-membered heterocaryl group or the
like; W represents a 5 to l4-membered aryl group which may be
substituted with R', 5 to l4-membered heteroaryl group which may
be substituted with R' or the like; U and G represent a bonding hand,
- (CHy)n—, —(CH2),—0O—-(CHy)y— 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 RM, 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
halogen atom, nitro group or the like; R* represents a halogen, 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



(CH2)n - Y4 - Y5 -R8 [0038] (wherein R7 represents a hydrogen atom,
lower alkyl group, or -C(=R9)R10; R8 represents hydrogen atom, lower
alkyl group or the 10 like; Y1 represents an oxygen atom, -CONH- or the
like; Y2 represents an oxygen atom, sulfur atom, or a single bond; Y3
represents a single bond, [0039] [Chemical formula 14] (CH )s N (CH3,
15 [0040] , \géé[iggregents,an oxygen atom, a single bond or the like, Y

) S
[whepitasbnts B (CH2)PS, ' Sigié Bord of (HETIKe: A reprasete 1604y 20 <5ent

N %Chemical formula 15] 14 -CN- [0042%; m %n(if_\{\i/hiph ar§ identical or fs th
& hyditistent, Tl rePrsserty 0 of aintager fiont 116 3; 3¢ whikrgt& Sents the
idefti%al or dliffer nt, each 5 represent an integer from 1 to 3; R9
ra ormula (S—a oo
represents an oxygen’atom, sulfur atom or the like; R10 represents a
[OO3I‘PIjNer alkyl, lower aikoxy group; Rio represents a carboxyl group or the
e) and so on] (explanation for substituents is partly extracted) However,

5 [cheds 0 the.compound ;,

N
\©[ \}—(CHZ),,,—W@»YZ—W—W
rTl (S-a)

(CHy),— Y+ — Yo —R®

gene

[0038]

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

—C(=R9)Rm; R® represents hydrogen atom, lower alkyl group or the
10 like; erepresents 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]

(CH,),

- - <)
P /
, N7, (CH,),

15
[0040]

, Y'represents an oxygen atom, a single bond or the 1ike, Y’ represents
- (CH2)p—, a single bond or the like; A represents
[0041]

20 [Chemical formula 15]
14
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described in Patent document 22, no report about PPARa agonist 10
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 alicyciic amino group and hence are different from
ompounds in accordance with the gresent invention. 15 Furthermore, as
report about PPARa agonist
specification lack description
AN alicyciic amino group.
tructure to compounds in
0 , pounds shown by formulas
[0049) to (AA) in Table 2 having histone deacetylation inhibitory activity [in
géneral formulas (T) to (AA) , R1 represents -CONR9R9 15 (wherein R8
and R9 each independently represent a hydrogen atom droxyl group,
O e AT RHOOR 1D B Ric FSHhosE s ohPs o or
. hydrogen.atom, C1_6, alkyl group .or.the like) or the like, and.in general
S 1V} 718 bttt & nidiogBiAtbd: Ehabgbriaee T cach
repx Y00 group or the kel (explanation for, substifuents ISAILY o1 oy ou1 Fur
extracted) are krown. owever, no reporPs about PPARa agonist activity
atom.acg% f%}{%dtf){]%ges‘im@gﬁygg%n@ thgsfovcv: g_,n% l'kndf;.t %vsv%bs I Xy group;
is a functional group such as amide o hydroxamic acid, and a carboxyl

R  QQUPAN a lowier, aikoxycarbonyl 10 group which proyide el anation

eature of the present invention

UlUd c VV c PDIesSc VE U U

QtRl

for substituents is partly extracted). However, as to the compound
described in Patent document 22, no report about PPARx 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 PPARx 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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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 15 cyclic amino group are
described as intermediates, however, these compounds are also different
in structyre from gompounds in accordance with the present jnvention

(whepgidude e cydiic &b grotp° BINY Bouhd (HRTEDTE 1-Fip&radly P fotp? t o
4-aminopiperidino group or the like, and no report about PPARa agonist . 10

by e G A6 TBHd. 20 FURRBImGHE ‘Etfpieddn Pt P Eation s 8P 17 &
Patent documents 30 and 31 completely lack descriptjon about benzaic . .

o G e VEG C[H0A [TA0I6 21 Tl 2 SO L G I o)) o Lhe Like,

Furthermorei, S & compou having{ singﬂar structure to co unds in
and 1n genera ﬁﬂ$u S h (o) p r%%res%nts r%ﬁﬁn atom,
accoraance wi € present inventior, compo ds’shown or as
haloles) O (AD) 'ﬁg%f’r%%alb'%foa&e ‘;Qg""@h%s q£Ra pog‘é‘d having integrin,

V&B antagonist activity. | an;}jo these compounds, however, a

arboxyl group binds 10 a benzene ring via a linker, and no report about
subs Xé% lg r%f Q%r cl dL e known.. owevgr Nno reports

bﬁlﬁaagomst g&lVlty¥S?Ouan Aitho gﬁ)enzmc acid derivatives P
abou%%ﬂ&%%j?\glrtﬂ ap Q@%ﬁ%‘)&t‘?‘ymé@% group ate 10 described 3% 1nds.  Inthese

Intermediates In examples o the patent specifications,
compounds, the substituent R' is a functional group such as amide
or hydroxamic acid, and a carboxyl group and a lower alkoxycarbonyl
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 l1-piperadyl group, 4-aminopiperidino group
or the like, and no report about PPARx agonist activity is found.
Furthermore, examples in patent specifications of Patent documents
30and 31 completely lack description about benzoicacidderivatives.

[0044]

[Table 2]

16
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no report about PPARa agonist activity is found for these compounds.
[0046] 15 17 [Table 3] 7 (R8) A-D-IN R9 10 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 R\ NHZ N

Patent D oL ment ':Oﬂ'nljl ] rJakn Documicit' | Farmiula

ps

X TGHy
R W'L?,w\,mp

F\“

[E1N

B f“{—:;v'

¢
Hl ‘)'—L-N/—I\;()E(CHQ) ~N-C- (cm,}—o

(o}

{C

H,
Z—-—-* (CFFE)(-—@

[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
havingintegrin oyfBs; antagonist activity. Inanyof these compounds,
however, a carboxyl group binds to a benzene ring via a linker,
andnoreport about PPARxagonistactivityisfound. Althoughbenzoic
acid derivatives substituted with an alicyclic amino group are
described as intermediates inexamples of the patent specifications,
no report about PPARx agonist activity is found for these compounds.

[0046]

17



report about PPARa agonist activity is found for these compounds.
Furthermore, this compound is characterized by a benzoyl guanidine
structure, and is different in structure from compounds in accordance 5
with the present invention in that the cyclic amino group that is to bind to
a phenyl group is 4-aminopiperidino group. Furthermore, in examples of
the patent specification, benzoic acid derivatives substituted with a cyclic
[Tabifind group are described as intermediates, however, these compounds
' ' i ' ce with the
ik v m y is found.
‘ _Formile mpounds in
PPAR
= presented by

N\ .D—COR
Aﬁxﬂ?ﬁ@ g 3R5R7 Arl
== I \rl and ring

A
NQ Re  R"
| |

ted by the
R15
Q—N—J—CH-CO,R
(AC)

(FP)" = 10

(R R
cH
AN Z)gw@omglﬂ—mm@
(CH))q

(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]

RS
NH
R 2
R? N=( (AE)
N 0
/
R1

10

[wherein R' and R? each independently represent a hydrogen atom,
C1—Cg alkyl group, Ph, PhCO or the like; R3and.R4each.independently

represent a hydrogen atom, C;-C¢ alkyl group or the like]
18
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-N O- (AF-a) R16 0052] (wherein h represents 1 to 4; R14, R15 and R16

represent a hydrogen atom, alkyl group or the like, or R'4 and R15

represent, together 5 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, E represents a singie bond or an ethylene group, a and d

represent O to 6, Is and c represent 0 to 4, R1, R3, R5 and R7
(exPigepbnddntly TepHedeht & hydrSyert afdin, aioGé atom ot the Re"R¥ET, 1o

R4, R6, 10 and R8 and R12 independently, represe to%(CHZé)q-x’ q
FePOtdpr2dahits 0 165! %%%Pelsse"mé%gﬁy‘%éeﬁ %t&?ffﬂ%l g&n AtorrST thaikaunds -
r tﬁ re resent% R2102C-, R21CO- or.the Iik%, and Rg]brepr%sents a, 4

urtRCErbgRn or the Jike] Texplanation for stibstitushtsis Barty exfractediiantdine
However, in, this CO%E ound, the Qé/ChC amino %rou%égpreser%ted béthe

StrugsReral 15 hrmdla (AF-a) binds 16 HRGANFVia A Tihker 86 thatitis differant ="

. ir]C tructure frogm comgognds in ac%%rdan e with the @resentinvention. .
with %%é$resen 1Nvent1on 1? a .%%e ﬁgﬁ<é am%no group that is
Fur more, examplés in patent specification Tack description on a
o ni9MPRUNdRRYING 3.c¥clic amino.group. Furhermore, as g compound. ;.-
1having a §?mﬁar\‘]str%cturt¥aD to compoun %%]tohe presentqnverﬁibn 8an !
repnorieed to ]lga%/% PPélga onist ac%iyit%, Patent document 37. gisgleq_,ses

in e}é%nﬁ)ou%do represeeﬁtedeﬁ]y the Sgﬁeraf otfr#]?ﬁla’ (&851 Z[BE)gsf[:dhemlcajfvaaCives

Subsg¥gﬁ%%é%hggég%§%?ﬂcaminogrouparedescribedasintermediates,
however, these compounds are also different in structure from
compounds in accordance with the present invention, and no report
about PPARx agonist activity is found. Furthermore, as a compound
havingasimilar structure tocompounds inaccordancewiththepresent
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
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]

19
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H2)n (AGI Ate:\EV j X F G 0054] [wherein Y and V represent methylene
or carbonyi group; F and G represent a hydrogen atom, halogen atom or
the like; X represents 5 Z or -B-C(R'R2)-Z; B represents an oxygen atom,
sulfur atom or the like; Z represents -C(O)OH, -C(0)0-(C1-C6) alkyl or the
like; R1 represents a hydrogen atom, (C1-C6)aikyi group or the like; R2
represents a hydrogen atom, (C3-C6) cycioaikyi group or the like; E
RiGPI§FENts a carbonyi group, sulfonyi group, methylene; W 10 represents

_'|\|a gﬂnginga@d,(%ﬂ{pipyi group, -N(H)- or the like; and A represents a
m N-"or di-N; -(6 -C6)alkyl amino group, (C2-C6) aikanoyi amino
groti Sartly or fully saturated or fully unsaturated 3 to 8-membered ring
which may have 1 to 4 oxygen atom, sulfur atom, or nitrogen atom]

(00 5&eaxplanation for substituents is partly extracted). 15 However, this
C

mpound is featured in that the ring J binds at a position other than

(whe%ﬁ?%‘ %t8%8fst£‘r?ta{°i/9¥% aning.groyp; contalning 2?9‘% é/ér?ct?da hydrogen
excludes compounds having thé feature of compoun&s n accordance

with the present invention th tgenzoic Gid binds tosa nitrogen atom of
atomfheaéuég/giig amiho %Fo&%h,ean%l 0 heﬁge%s diﬁgr%n%in sﬁ?&%r%%?étrh fogether

w1 £nCgTPOnGS n pogordange wib. the present nyention FURNNOTe. 28 &, e
compou aving 4 similar ‘structure to compounds In accordance wit
likesh%Pr%%eentlmi eerltl%q rze:%aresents an oxygen atom, sulfur atom or the

like, Erepresentsasinglebondor anethylenegroup, aanddrepresent

0 to 6, b and ¢ represent 0 to 4, R?, R3, R’ and R’ independently

2 6

represent a hydrogen atom, halogen atom or the like, R7%, RY, R,
and R® and RrR"? independently represent - (CH;)4X, g represents 0 to
3, Xrepresents ahydrogen atom, halogenatomor the like, Z represents
R*'0,C—, 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 with the 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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and reported to have lipid lowering activity, Patent document 38 discloses
a compound represented by the general formula (AH) [0055] [Chemical
formula 20] Ar-X-Y /\ - (AH) Q-Z-COR4 5 0056] [wherein Ar represents
a naphthyi group, pyridyi group or the like; X represents -CO-, or -SO2-, Y
represents [0057] 10 [Chemical formula 21] -N~N- * -N~ -N~H [0058] , Q
represents -0- or a single bond; Z represents a 1 to 3 aikyiene group or
-CRSR6- (pigFein RS and R6 represent an alkyl group); R" 15 represents

a hydrog/l grogg'MnN.H (CH2)mCQOH (Wherein m represents a number
A/S“%’Q;éﬁﬁ%]ﬁ«sdoig s ?‘W pound o sented by the general formuia
(Al) [0059] 20 [Chemijca mula 22] 22 Ar-CO-Y (Al) Q-Z-COR4 0060]
F G

[0054]
[wherein Y and V represent methylene or carbonyl group; F and G
represent a hydrogen atom, halogen atom or the like; X represents
7 or -B-C(R'R*)-7; B represents an oxygen atom, sulfur atom or the
like; 7 represents -C(O)OH, —-C(0)0O-(C1—-Cq) alkyl or the like; R!
represents a hydrogen atom, (C;-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;-C¢)alkyl amino group, (C,—Cs)
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
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[wherein Ar represents a naphthyl group, pyridyl group or the like; Y
represents 5 [0061] [Chemical formula 23] -N \-/ C N- N -N 23}- -N " -N~H
0062] ~/ Q represents -0- or a single bond, Z represents a 1 to 3 alkylene
10 group or -CRSR6- (wherein R5 and R6 represent an alkyl group), R"
represents a hydroxyl group or -NH (CH2)mCOOH (wherein m represents
a number from 1 to 3)] (explanation for substituents is partl)é%extracted). In

and. {ERerdoiipdindé Fowevet Csutsatitdent ArK of Ar'co- bdeto 4p6stient 38
_ itrogen atom of ring Y with respect to the 15 phenyl group, and th

i 5y CORP I ESE EORbL Al Bnd & BRBRoAs VLS 7 A1)

that they do not include a benzoic acid derivative and are different in

[OO5§ ucture from compounds in accordance with the present invention.

Furth(irr%ore fgLr thgz compounds, no report about PPARa agonist

[Cheg&t?vallty iS ?(])flﬂhnu - 207As a compound having a cyclic amino benzoic acid

structure, Patent document 40 discloses, as a compound having serine

protease ~nRibitory activity, a compound represented by the general
Ar—ISrmpla @ 3 [0063] [Chem('%l'f)ormula 24] (R8)FM W B

Q—Z—COR*

[0056]

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

[0057]

[Chemical formula 21]

/\ ek
O O 2O O
\_/ A Al Al

[0058]

, Q represents -O- or a single bond; 7Z represents a 1 to 3 alkylene
group oOr —CR°R®- (wherein R’ and R® represent an alkyl group); R*
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]

[Chemical formula 22]

22
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T COOR3 ZiR () R2[0064] 5 [wherein ring B represents a phenyl group
or pyridyi group; X2 represents N, CH or the like; W represents a C2-C10
alkyl group or the like; Z represents a 5 to 7-memberedmonocyciic or 8 to
11-membered bicyclic aryl group and the like; L represents -(R 19 R 19)
s-Y- (R18aR19a) t-; R1 and R2 independently represent a hydrogen 10
atom or the like; R1 and R2 together represent an aromatic ring,
. ing or the like; R A(F?resents a hydrogen atom or the

like; R3 represénts a hydrogen atom, alkyl group or the like; R18, R19a

R19 and R19a recf)?gsﬁpgﬁf}drogen atom, lower alkyl group or the like; Y

represents CC or the like; m represents 0, 1 or 2 15 whenring Bis a
[006Q . : e

phenyl, or represents 0 or 1 when ring B is a pyridyi; and s, t
independently represent 0, 1 o planation for sybstituents is part| L
e SRR PO 08 oo A e e P feBr Sout PR Aot o7
activité/ is found. Furthermore, it is different in structure from compounds
in accordance with the present 20 invention in that substituent rings B and
[006Efind adjacently to the ring formed by the R1 and R2. 24 Furthermore,

as a compound having a similar structure to the present invention, Patent
he%Q%%Te@%%%nQFg'O%? as a compound having p38MAP kinase inhibitory

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

OH
O O 0 AOF
A} A} A

[0062]

Y re

[C

, Q represents -O- or a single bond, 7Z represents a 1 to 3 alkylene
group oOr —CR°R®- (wherein R’ and R® represent an alkyl group), R*
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
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 PPARx agonist activity is found.

As a compound having a cyclic amino benzoic acid structure,
Patent document 40 discloses, as a compound having serine protease
inhibitory activity, a compound represented by the general formula

(AJ)
23
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5 [0065] [Chemical formula 25] (R%A O /lll Y4- 4 (RZ2)" (AK) Ei(R3)1
[wherein A ring represents a C5-Clomonocyclic, bicyclic hydrocarbon ring
or the like; R1 represents COOR11, C1-Ce alkyl group, C2-C8 alkenyl 10
group or the like; R2 represents a C1-Ce alkyl group; G and J each
independently represent a carbon atom, nitrogen atom or the like; E
OO6represents a C1-Ce aikylene group, C2-C8 aikenylene group, -0- or the

[ ﬁlle; B ring represents a C5-Clomonocyclic, bicyclic hydrocarbon ring or
the like; R3 represents a C1-Ce alkyl group, C2 -Cg alkenyl 15 group or

[Cheghs ;gﬁn}g ?es%ﬁs a hydrogen atom, C1 to Ce alkyl group or the

like; m represents O or integer from 1 to 5; n represents O or integer from

S,;@g 7;\aind 1 represents O or integer from 1 to 12, [0066] 20 [Chemical

ormuld 26] 25 0067] represents a single bond or double bond]

(exp atibn for substituents is partly extracted). However, this compound

isasg amide derivative which is different from the alicyclic amino
|  "COOR?
(AJ)
Z/LTX&R‘
R2
[0064]

[wherein ring B represents a phenyl group or pyridyl group; X°
represents N, CH or the like; W represents a C,-Ci9 alkyl group or
the like; Zrepresentsabto 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;

8 9 19a

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 R”.
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group that is characteristic of compounds in accordance with the present
invention, and all the benzoic acid derivatives that are described in
examples of patent specification are para-substituted compounds and
hence are different in structure from compounds in 10 accordance with the
present invention. Furthermore, no report about PPARa agonist activity is
found. Furthermore, as a compound having a similar structure to the
présént iHventom, Paterit GGEIRRBAE 42 HisidsEs A5 compdund Havii ©© the
R3 adrenaline receptor agonist activity, a compound represented by 1 ,
PT e SR geNERAl fomhtila ¢St T%%ﬁ]flc]a OMHURSEA R 6!91(11]“1?&3-%%)&6‘““@
NTiR R3TN(AL) T Rs0069] 20 [wherein ring A represents an
AP HATE Ao o Hor ;3 rasesbne. GOBE VR B rbFbiRg BY the
ha d;fTi repesen (CH2)m; T2 represents (CH2); T represents a
geneggndina%%ndécf- )alkyl group 26 which may be substituted with
[OO6§Lfantituent R11 or the like; R1, R2 and R3 each independently represent
a'hydrogen atom, C1 to 6 alkyl group or the like; R" represents a
[Chegx%rgge?&tomlglztgp alkyl group or the like; R5 represents a COORG,

m
or a compound represented by

P38M

R

.....

[wherein A ring represents a Cs—Cig monocyclic, bicyclic hydrocarbon
ringor the like; R' represents COOR', C;-Cs alkyl group, C,—Cgalkenyl
group or the like; R? represents a C1-Cg alkyl group; G and J each
independently represent a carbon atom, nitrogen atom or the like;
E represents a Ci-Cg alkylene group, C,-Cg alkenylene group, -0- or
the like; Bring represents a Cs—Ci;gmonocyclic, bicyclic hydrocarbon
ring or the like; R’ represents a C;—-Cg alkyl group, C, —-Cg alkenyl
group or the like; Ru'represents a hydrogen atom, C; to Cg alkyl
group or the like; mrepresents 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]
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5 the general formula (AL-a) [0070] [Chemical formula 28] O N~R6 Z'!
(AL-a) ~Y [0071] 10 (wherein Y, Z each independently represent NR7, O
or S; R6 represents a hydrogen atom, C1-C6 alkyl group which may be
substituted with 11, R12 and R13, or the like; and a broken line
represents a single bond or a double bond) or the like; m represents 1 to
3; nrepresents 1 to 3; R6 represents a hydrogen atom, alkyl group
—having 1to 6 15 carbon(s) and the like; R11, R12, R13 each

[006. dependently represent a C1-C6 alkyl group, halogen atom or the like]
éxplanation for substituents is partly extracted). However, this compound

is featured by an amino ethanol structure, and the benzoic acid

repraiiiet Sbeecr i Alyce Ao YOGH aSRor AP for

exam les of patent S@fcificagon are erely the compounds in which .
substi L{%Dts li %ar g eXTrac eg(} . H?wever F 1S Cbom ound 1is a
substitution with*cyclic amino group occurs at para position of benzoic

acid, and differ in %ructure from compounds in accordance 27 with the .
5 eyl T e A Aty S0 amino

fo r}g.@s.a compoun havintqia sirgilar structur to.theapresen invention
grouB 1s C r%f eri1sticC O comgoun S 1N ﬁcor ance with the
atent document 43 discloses as a compound having calcium

present invention, and all the benzoic acid derivatives that are

described in examples of patent specification are para-substituted

compounds and hence are different in structure from compounds in
10 accordancewith thepresent 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
15 the general formula (AL)

[0068]

[Chemical formula 27]

R OH H
" NYT\1 R
R? T#N (AL)
T R
[0069]
20 [wherein ring A represents an aromatic ring or hetero ring; X

represents —-OCH,-, —-SCH,-, or bonding hand; T! represents (CHy)n;

T2represents (CHz)n; T represents a bonding hand, Cl1-C6 alkyl group
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5 receptor antagonist activity, a compound represented by the general

formula (AM) [0072] [Chemical formula29] Y Q X H (CHz)n A Z/(CHz)m

N O (AM) 10 [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;

. Qand Z independently represent a hydrogen atom, R1, SO2R1’, Cj\k% L

Wi R s Hie TETREA 185TRsBnis'a RERYIGrOGH or haphthyFGroub whigh « B

may be substituted with a hydroxyl group, halogen atom or the like; R1
andl R P R HORBRAGA Iy e TBESH y roBEH SHOR: L. alkl ot ¥ 1

or the like] (explanation for substituents is partly extracted). However, no
S 0u Ao bR AR GERSC Sy or 118 ESMPAUAT2014 ol IR 7oV

xamples of the patent specificati o description is found about a
or S ceReRE Bl et ity & GEIE. SR o itp S Assgnted by
compound havin asirrii?_rasgucture to the present invention, Patent

the document 44 ﬁfgcﬁoaseé as a compoundhavingintegrin inhibitory activity, a

mmgqmpound represented by the general formula (AN) 5 [0074]

[Chemical formula 28]

0]

\\‘HKN/RG
. _< (AL-a)

Y
[0071]
(whereinyY, Z each_independently:representﬂNRn Oor 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 like; m represents 1 to 3; n represents
1 to 3; R® represents a hydrogen atom, alkyl group having 1 to 6

2

carbon(s) and the like; R'!, R!?, R®’

each independently represent
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
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[Chemical formula 30] U-V-A-(Alk)j-(CO-NH)n (Alk)9 B (AN) 0075]
[wherein g, h and | each independently represent 0 or 1; Aik represents
10 an aikylene; U represents an amidino group, guanidine group or
-(G-Alk)k-C(Q)-N(R)R1 (wherein G represents a single bond, oxygen
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
"1t haliPofotpS aRt group-Br thedike; Krep ¢ 45 O0'9r 1T RPTprases FPAR
eneral formula (AN-?%%‘OWG] [Chemical formula 31] R6 W7 7\ (AN-a)
ago“géﬁ]%,lé’éﬁé’raﬁfgor I EAN-b) [0078] [Chemical formula 32] 29 | W5~
(AN-b) W3W W5 4 0079] (wherein, W1 represents an oxygen atom, sulfur
0 OF GRS 10S, VA U dnc e Astho et P o e presen
invel§PISsenisa niltogen atom,or 5he like; R4 represents a fydtoden atom, .,
al%)geh afon or the Tike: R6 represents a%yd_’lrogen atom alogen atom

receg%gFQ% gd%ﬁ?@?%&ﬂ%vity,a(xm@oundrepresentedknzthegeneral

formula (AM)
[0072]

[Chemical formula 29]

DY

N N7 N (CHY A
| / H
z)\/\(CHZ)m—N 0 (AM)
[0073]

[wherein m represents an integer from O 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 2
independently represent a hydrogen atom, R;, SO;R;’, C(O)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,
R1’ and R;” independently represent a hydrogen atom, C:—-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.
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general formula (AN-c) [0080] [Chemical formula 33] R8 1 R X1~Y
(AN-c) e 1 HR10-11 -A A--Rio 10 [0081] , general formula (AN-d) [0082]
[Chemical formula34] ,YRIOyl XX 11 Ri.~ Rlo'-2'71F11V-U R1
Xz 151 [0083] (wherein X1 represents a nitrogen atom or C-H; X2
represents C-H; Y1 represents -C(0)-, -C(S)- or the like; Z2 represents an
ongrgen 30 atom, sulfur atom or the like; n, m each indeé
re

, enden?y
esentB L O 2 ahd WP th 2 fli?éic?rﬁ;?"réﬁr%%}éﬁ 18r bliRgPRYS SN

invention, Patent document 44 discloses as a compound having integrin
inhibitory activity, a compound represented by the general formula
(AN)

5 [0074]

[Chemical formula 30]
U—V—A—(Alk)j—— (CO-NH),— (Alk)g—B (AN)

[0075]

[whereing, hand I each independently represent Oor 1; Alk represents
10 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

atom or the like, Q represents an oxygen atom, sulfur atom or the

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

represents an alkyl group, aryl group or the like; k represents
15 O or 1), V represents general formula (AN-a)

[0076]

[Chemical formula 31]

s
ns/4w1 (AN-a)

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

[Chemical formula 32]
29



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] R15 R E 16 ( AN-e ) Rig R18 0085] (wherein R15
represents a hydrogen atom, alkyl group or the like; 10 R17 represents a
hydrogen atom, alkyl group, aryl group or the like; R16 and R18 each
independently represent a hydrogen atom, or alkyl group; E represents a
carloxyi group, amide group or the like)] (explanation for substituents is

rtl§r xtractedﬁﬁkm)_\g ver, this compound is a cyclic amide derivative

d thg like which is different 15 from an alicyclic amino group which is
cHa¥acteristic of compounds in accordance with the present invention,
and substituent U is amidino group, guanidine group or the like functional

roup. Therefore, the above compound lacks a carboxyi group and a

ower aikoxycarbonyi group which are structural features of the present
invention, and ZOSQEQ%eagiffers in strictyg(renfrosrplfglrp ouﬂnds in a%%oer%%:g; W,

[007

(Whe\]fv?tﬁr%hel ﬁrggéﬁt invention. Igﬁirsfﬁeerrrlngre, no report about PPARa agoni

W, Jactivity is found. Furthermore, as a c.orwgound having a similar structure o

nd, F
res represe nictrogen actom oOr
(?ompoun?:ls mpa cordance with the present |ﬁven?|on, I?’a?ent &ocu?[nent

Cc
the PhAD AISCI08es a3 2 Gompoyng having infegrin AvE33 ANfAgonist ACMNY 1 iy e,
R¢ represents a hydrogen atom, halogen atomor the 1ike); Arepresents
general formula (AN-c)
[0080]

[Chemical formula 33]

Rs]
Rg X“Y (AN-c)
1
<Rw Xf%fnﬂi
R” A |2 R" m
10

[0081]
, general formula (AN-d)
[0082]

[Chemical formula 34]

R -
Ry .z, 11 (AN-d)
R rTz

[0083]
(wherein X; represents a nitrogen atom or C-H; X, represents C-H;

Y, represents -C(0)—-, —-C(S)- or the like; Z, represents an oxygen
30
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a compound represented by the general formula (AO) [0086] [Chemical
formula36] MER2RN"NQ (AO) (mJR3 R60LG 5[0087] [wherein
Q represents general formula (AO-a) [0088] [Chemical formula 37] 7
R13R19 P (X)t (AO-a) 10 O [0089] (wherein R7 represents a hydrogen
atom, CI_9 alkyl group or the like; R13 represents a hydrogen atom,
C1_9 alkyl group or the like; R19 represents a hy,dro%en atom, Cl_9 aikyi
oty Glip 5 theik&™ Xre préSents 1%7a haldher atom, EyaRe Y6y of tHefike: 1t
p represents an integer from 0 to 4; t represents an integer from 0 tg 5)
0/ 1ES6 4 afi@ M "bdcH Independenty rprasort & RyArOUER aior, &1 kg =
roup or _the like, J represents a hydrogen atom, Cl| g aikyi group or th
R0 2R A e SR ARt LR THERD aFollb W oy B8 SLA¥1 group
o cJUDAe 20 (CHEI0 ACORAC o1 the e 2 e 2

[0084]

[Chemical formula 35]

R15 R16

(AN-e)
R17

18

[0085]

(wherein R;s represents a hydrogen atom, alkyl group or the like;
Ri7 represents a hydrogen atom, alkyl group, aryl group or the like;
Ris and Ri;g 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 like which is different
from an alicyclic amino group which is characteristic of compounds
inaccordancewith thepresent invention, and substituent 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 PPARx 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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alkyl group or the like; R3 and R6 each independently represent a
hydrogen atom, Cl_e alkyl group or the like; R16 represents a hydrogen
atom, C1-8 alkyl group or the like; m, n and p each independently
represent an integer from 0 to 4; o represents an integer from 2 5 to 5]
(explanation for substituents is partly extracted). However, this compound
is featured in that an aminoalkyl amino %roup,binds to a cégclic amino

45 AG6UR AT Ehy CYRITE B0 GEap thal binds 16 & berZoié 46 derivative” - Y
described in examples of the patent specification is 4-aminopiperidino

2 O AnE TR HRferEM, T SR RRCrE OTEBHbBIAC

1008 cordance with the presentinvention. Furthermore, no report about

ARa agonist activity is found. As a compound having a similar

[ che%t{%gtfrefto mgl%reé%gé invention, Patent document 46 discloses as a

compoun&lﬁavmg actor Xa inhibitory activity, a compound represented
by the general formula (AP) 15 [0090] [Chemical formula 38]
A-Y-Dpp=G-J-Z-L (AP) [0091] [wherein A represents a phenyl group,
C1l-C6la ﬁrgroup, or C3-Ce 20 cycloalkyl group which may be

RLS! Wal or thgolike; Y represents a bonding hand, -C

= he Ik 3 DT presents a bonding hand, phenyl group substituted
with’® i 9 RIaRr R 9ike; E represents-N(RS)-C(=0)-, -C(=0)-N(R5)- or
the Iiké—;% represents a bonding hand, -CR7Re- or the like; J represents
general formula 25 (AP-a) 33

[0087]

[wherein Q represents general formula (AO-a)
[0088]

[Chemical formula 37]

R” /R13R1

N P -X), (AO-a)
o]

[0089]

(wherein R7represents a hydrogen atom, C;_-g alkyl 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 1like; X represents
a halogen atom, cyano group or the like; p represents an integer
from 0 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 (CH2)014COZR16 or the like; R represents a hydrogen atom, Ci_g
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[0092] [Chemical formula 39] R1ta R" -0-2 )0-2 (AP-a) R11b N 0093] 5

(wherein R11, R11a and R11]' independently represent a hydrogen atom,

hydroxyl group or the like) or the like, Z represents a phenyl substituted

with 0 to 2 Rib, naphthyi group substituted with 0 to 2 Rib or the like; L

represents a hydrogen atom, cyano group, C (=0) NRi2Ri3, C (=NR12)

NRi2Ri3 or the like; Ri represents a halogen atom, 10 Ci_4 alkyl group or
alkY h IR 7 faftedefi/a Raldgih tome 67 4 BkGPYROGH brthe fikd; Ssent @

Rib represents a halogen atom, -OCH2-CQOR2b ar, the like; R2b
hyarodsBshid's ﬁﬁd?o@ﬁ%ﬁoﬁﬁ?&ﬁ%lﬁ egﬁou@edr the IkB* R12 4ng RLYIr09en

indepepdently represent a hydrogen atom, Ci_4 alkyl group or the like
o e [ Bt e TE o SER o agdent Ly

not include henzoic aci]g derivgltives thich are substigyted with accyclic
represent an 1imn eq?ﬁ r.om %o ;: O represents an 1% e er.ﬁfom 2
amino group, and-differs’in structure” from compounds in accordance wi

to 5 NEOIepenLinvention, Euthermore, o rebort about PRARS AgONISt 4, eyey
a tlv@ iS f6und. [ atent (%)ocumerﬁfl?%géﬁﬁ g¥ pampﬁlce%gg [Patent ’
< <0284ment 21 WOQU/T5103 pamphiet, [Paten documens 31 WOOL/A0207,
pamﬁfﬁélt ﬁDaten document 4 Vg 738553 pam|c%’rh]1ety Patent document

to a5é¥@¥¥¥2§§§%84§y§385E%Ed any cyclic amino group that binds to
a benzoic acid derivative described in examples of the patent
specification is 4—-aminopiperidino group, and hence is different
in structure fromcompounds inaccordance with the present invention.
Furthermore, no report about PPARx agonist activity is found. As
a compound having a similar structure to the present invention,
Patent document 46 discloses as a compound having factor Xa 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;1-C¢ alkyl group, or C3—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(R?)—C(=O)—, —C(=O)—N(R§)— or the like; G represents

a bonding hand, -CR'R®- or the like; J represents general formula

(AP-a)
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[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 pamphlet [Patent document 11] W003/055867 pamphlet
[Patent document 12] W002/098840 pamphlet [Patent document 13]
[OO9WOOO/64876 pamphlet [Patent document 14] W003/020269 pamphlet 10
ﬁﬂatent document 15] Japanese Patent Laid-Open Publication No. Sho
ch 52-8367géPatent dg ment 16] Japanese Patent Laid-Open Publication
[CheRpCehot 514523 % atent document 17] Japanese Patent Laid-Open
Publication No. Sho 15 51-149235 [Patent document 18] Japanese
ben Publication No. Sho 51-146478 [Patent document 19]
tent Laid-:z) n Publication No. Sho 51-146479 20 [Patent
dqcuhaerit 26} We03/0 O%%@ ?)amphlet [Patent document 21]
\/\46)02/379§7\pamphlet [Patent document 22] W002/051831 pamphlet
[Patent document 23] Japanese Patent Laid-Open Publication No.
[Oo9g900-136190 25 [Patent document 24] W003/075929 pamphlet 35

(wherein R*, R'® and R''P independently represent a hydrogen atom,
hydroxyl group or the like) or the like, Z 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 (=0)NR'R'?, C (=NR'?)NR'*R*® or the like; R' represents a halogen atom,
Ci-4 alkyl group or the like; Rlarepresents a halogen atom, C;_4 alkyl
group or the like; RH’represents a halogen atom, —OCH2-COOR?® or
the like; R?® represents a hydrogen atom, Ci_4 alkyl group or the
like; R* and ngindependently'represent a hydrogen atom, Ci_4 alkyl
group or 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 PPARx 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 25] W003/076395 pamphlet [Patent document 26]
WO003/076400 pamphlet [Patent document 27] W003/076401 pamphlet
[Patent document 28] W003/076421 pamphlet 5 [Patent document 29]
W003/076422 pamphlet [Patent document 30] W003/076430 pamphlet
[Patent document 31] W003/076438 pamphlet [Patent document 32]
WOOl/54§§%ﬁE>am hlet g’%ezent document 33] WO01/27090 pamphlet 10

[Pat Bdteftd entHa)'W

21085 pampRIEE fPatent document 35]

oo TR 05 Pblston o U 7267020 e

oo SEERAOISRS el Al wosooee
oo L OBAETD e ey spment 45504550 i
oo RO e AR T 9230 oy

Natl. Acad. Sci.,

WQOO0Q/71515 pa e - cument.1] Proc.
[PatiBEZ%&,% tg}ﬁ[}ﬂlo%g?ﬁ c?o@c%qrgéjn%%%%%crinology, 1995, 137,

[Patggﬁggocument 12] WO02/098840 pamphlet
[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

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
35
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[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 to be solved by the invention [0094] It is an object

of the present invention to provide compounds_ 10 which are different in
[Pat ghem{EAr SFGEare fom KN dortbeuRBE dbkEhibed above, and has

otent PPARa agaqnist activity while exhibiting potent effect in biological
[Patgga‘ie Pﬁllérﬁﬁgtfoﬁs%dslviwgg%éé %‘f&r@ ﬁfd@g?]l%trhe inventors of the

resent invention made diligent.eff in light of a specific role of human
[Pat%ﬁﬁF?lé) tofipid Fnega]%o?qu%&}%ofrb cﬁge%itjr‘slgpaaé%ﬁlc]tﬁ fally novel

harmaceutical having excell efficacy, sustention and safety as an
[Patgﬁtl r;%)%?ﬁlﬁgélr%ic éﬂjgﬁgﬁg f%ﬁ%é?&aﬁ%&%ﬁfﬁ&ic amino benzoic acid

derivatives of the S ' ion, namely, cyclic amino benzoic
[Patggi s%%%u&/%ﬂg a?ngl o] ée%%é@t%g £|es]f)e“’lrrs(}é}l}r}%lee%ldition salts thereof

have excellent hu Iption activating activity, and exhibit
[Patggg:éel e%%ﬁ&%nf%wgﬁﬂg@i Ivity ?ng%%ggfgg?lbg y. 0096] 25 That is, the
[pat RIGSERLINYEOLON telatesi0L1)t0,(25) bslows, 32,

[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.

7-267926

[Patent document 36] WO00/64888 pamphlet
[Patent document 37] W02004/048334 pamphlet
[Patent document 38] W093/12086 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] W098/57638 pamphlet

[Patent document 46] WO00/71515 pamphlet

Hei

[Non-patent document 1] Proc. Natl. Acad. Sci., 1992, 89, 4653

[Non-patent document 2] Endocrinology, 1995, 137, 354
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[0097] (1) The cyclic amino benzoic acid derivatives represented by a
general formula (1) [0098] 5 [Chemical formula 40] X Ar~ COOK (1) Z~
[0099] [wherein a ring Ar represents: <1> an aryl group which may have a
substituent selected from a 10 group consisting of: 1) halogen atom, 2)
hydroxyl group, 3) CI-C6 lower alkyl group which may be substituted with
a halogen atom, 15 4) C3-C~ cycioalkyl group, ?IC1-C5 lower aikoxy
[NOnona(}be\%icﬂ%g)mﬁ@%u%%tit‘atedy\?vﬁﬁ%‘h:ﬂSﬁer‘i 3 6) folveraikyithio

Nongroutﬁe, 7%Io%ver aikgyc? bon égroug%.ZO %%nitro groi?,él%) amino group

! which M y Ave an cy Lr&% clies 10w grkyfl ‘group, aryl group or

[non 23K group; 38 10) 5-piembergd or 6-membered cyglic gauno gioup,
[Non-patent document 6] Proc. Natl. Acad. Sci., 1997, 94, 312
[Non-patent document 7] Cell, 2003, 113, 159

Disclosure of the invention

Means to be solved by the invention

[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 PPARx 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
PPARa transcriptionactivatingactivity, andexhibitexcellent lipid
lowering activity in a biological body.

[0096]

That is, the present invention relates to (1) to (26) below.
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11) cyano group, 12) carboxyl group, 13) aldehyde group, 5 14) aryl
group which may have a halogen atom, C1-C6 lower alkyl group which
may be substituted with a halogen atom or C1-C5 lower aikoxy group
which may be substituted with a halogen atom, 15) araikyi group which
may have a halogen atom, CI-C6 lower alkyl group which may be
substituted with a halogen atom or C1-C5 lower 10 aikoxy group which
[0097n]ay be substituted with a halogen atom, 16) araikyioxy group which may
have a halogen atom, C1-C6 lower alkyl group which may be supstituted
(1) 15578 Frnfge ST 8P 1108 TOME Bk Group WG Ry 58 DY = general
libStiéLfth with a halogen atom, 17) aryioxy group which may have a
a%g n‘atom, CI-C6 lower alkyl 15 group which may be substituted with
alogen atom or C1-C5 lower aikoxy group which may be substituted
th a halogen atom, and 18) 5-membered or 6-membered aromatic ring
[ Che%riogglqopot%m@al 4t§713 nitrogen, oxygen and/or sulfur atom which
aromatic ring group may have a halogen atom, C1-C6 lower alkyl group
which may be 20 substituted with a halogen atom or C1-C5 lower aikoxy
group which may be substitdtedwith a halogen atom; <2> 5-membered

or-§-membered aromatic grpup containing 1 to 3 nitrogen, oxygen
Ar}d/r sulfur atom which [a dfic ring group may have a substituent
selegted fro roojpjconsisting.of: 25 39 1) halogen atom, (1)

Zlv) COOR

formﬁ

10098

[0099]
[wherein a ring Ar represents:
<1> an aryl group which may have a substituent selected from a
group consisting of:

1) halogen atom,

2) hydroxyl group,

3) C1—Cgs lower alkyl group which may be substituted with a halogen
atom,

4) C3-C5 cycloalkyl group,

5) C1-Cs lower alkoxy group which may be substituted with a halogen
atom,

6) lower alkylthio group,

7) lower alkoxycarbonyl group,

8) nitro group,

9) amino group which may have an acyl group, C;—-Cs lower alkyl

group, aryl group or aralkyl group,
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2) hydroxyl group, 3) CI-C6 lower alkyl group which may be substituted
with a halogen atom, 5 4) C3-C~ cycioalkyl group, 5) C1-C5 lower aikoxy
group which may be substituted with a halogen atom, 6) lower aikyithio
group, 7) lower aikoxycarbonyi group, 10 8) nitro group, 9) amino group
which may have an acyi group, C1-C6 lower alkyl group, aryl group or
araikyi group, 10) 5-membered or 6-membered %Xclic amino group, 11)
L0y ano §rBls 5 1 5F cArbBRII Yo GH. T35 afdenglie Grot, Oﬁg’aryl group
which may have a halogen atom, C1-C6 lower alkyl group which may be
Hsubstifiiéd Wﬁﬁlﬂ’fhalogen atom or C1-C5 lower aikoxy group which may
1 e sub%’tute(il with a halogen atom, 20 15) araikyi group which may have
2 h&ldgen atomIERCR lower alkyl group which may be substituted with a
alo en %tom or C1-C5 lower aikoxy group which may be substituted with
hgloggn% oemfgfg)ugl’aikyloxy group which may have a halogen atom,

1-C6 Igwer alkyl group which may be substituted withafiﬁlg en atom or
L e R T WA b b SRR i & el gy Ly L
grouglt%il ’iélcl) %7anrggxg%g%8%’\{Jm%hdmwaytl‘llla\ée %a@é%%erp %tggl]ﬁ %I:EC&@&erlower

1

alkoxy group which may be substituted with a halogen atom,

15) aralkyl group which may have a halogen atom, C;—-Cg4 lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom,

16) aralkyloxy group which may have a halogen atom, C;-Cg¢ lower
alkyl group which may be substituted with a halogen atom or C;-Cs
lower alkoxy group which may be substituted with a halogen atom,

17) aryloxy group which may have a halogen atom, C;—-C4 lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom, and

18) 5-membered or 6-membered aromatic ring group containing 1
to 3 nitrogen, oxygen and/or sulfur atom which aromatic ring group
may have a halogen atom, C:—-Cs; lower alkyl group which may be
substituted with a halogen atom or C;-Cs lower alkoxy group which
may be substituted with a halogen atom;
<2> 5-membered or 6-membered aromatic ring group containing 1 to
3 nitrogen, oxygen and/or sulfur atom which aromatic ring group

may have a substituent selected from a group consisting of:
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1)

2)

3)

atom

4)

)

atom

group which may be substituted with a halogen atom or C1-C5 lower
alkoxy group which may be substituted with a halogen atom, and 18)
5-membered or 6-membered aromatic ring group containing 1 5to 3
nitrogen, oxygen and/or sulfur atom which aromatic ring group may have
a halogen atom, C1-C6 lower alkyl group which may be substituted with a
halogen atom or C1-C5 lower alkoxy group which may be substituted with
a RA10g8f at6th®23> benzene condensed ring group of the 5-membered
or.6-membered 10 aromatic ring group; or <4> condensed ring consisting
oflf%g]rrfﬁﬁ% rgilfr%?i]i)y selected from the 5-membered or 6-membered
aromatic ring group, YrepresentsaCl-C4alkylene,C2-Cy alkenylene,
CoCaalkGAIEnR BY & JoraI foiilA () 15 [BLO0] (Cheniical formmdid > 09"
41] -T-A-U- (2) [0101] <wherein: 20 T represents a single bond, C1-C4
alkylene, C2-C4 alkenylene or C2-C4 alkynylene, U represents a single
bo&‘nd_,CC1-CCAé?g< ﬁnelor %%—C4 alkenylene, A represents a carbonyl
grodp, bxygen atom, sulflir atém,-NR1-, 41 (R1 represents a substituent

sglected from 2. grup CoNIRINg QR ANI99EN BRI  uted with a halogen
’

lower alkylthio group,

lower alkoxycarbonyl group,

nitro group,

9) amino group which may have an acyl group, C;-Cs lower alkyl

grou

p, aryl group or aralkyl group,

10) 5-membered or 6-membered cyclic amino group,

11) cyano group,

12) carboxyl group,

13) aldehyde group,

14) aryl group which may have a halogen atom, C;-Cs lower alkyl

grou

alko

p which may be substituted with a halogen atom or C;-Cs lower

xy group which may be substituted with a halogen atom,

15) aralkyl group which may have a halogen atom, C;-Cg4 lower alkyl

grou

alko

p which may be substituted with a halogen atom or C;-Cs lower

xy group which may be substituted with a halogen atom,

16) aralkyloxy group which may have a halogen atom, C;-Cgs lower

alky

lowe

1 group which may be substituted with a halogen atom or C;-Cs

r alkoxy group which may be substituted with a halogen atom,
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2) C1-C6 lower alkyl group which may be substituted with a 5 halogen
atom, 3) aralkyl group which may have a halogen atom, C1-C6 lower
alkyl group which may be substituted with a halogen atom or C1-C5 lower
alkoxy group which may be substituted with a halogen atom, 10 4) aryl
group which may have a halogen atom, CI-C6 lower alkyl group which

ay be substituted with a halogen atom or C1-C5 lower alkoxy group

m
L idnithm8y b sabstitlited Wil adgen oM 8Ra™S) B mbmbered 8F* a1y
6-membered aromatic ring group containing 151 to 3 nitrogen, oxygen
52 uR SIS B SfTARE NG o ag Rttt Finair i, Lowes
C1-C6 lower alkyl group which may be substituted with a halogen atom or
A 1x0F] GE Ter DG TS AP LS hettoti Dahrd Adlaben o, 20

1 ) enzeng congensed nng, group pf the aromalic ing QIOUBLOL . g 1
condense ring consisting of two rings arbitrarily s lected from the

o 3 ematesing grounl, & generel formpla (9 [QHOZIChenisalPHA 42 o ou

may have a halogen atom, C;-Cs lower alkyl group which may be

substituted with a halogen atom or C;-Cs lower alkoxy group which

may be substituted with a halogen atom;

<3> benzene condensed ring group of the S5-membered or 6-membered

aromatic ring group; or

<4> condensed ring consisting of two rings arbitrarily selected

from the 5-membered or 6-membered aromatic ring group,
YrepresentsaC;-Cyalkylene, C;-Cyalkenylene, C;-Cyalkynylene

or a general formula (2)

[0100]

[Chemical formula 41]
—-T—A—U— (2

[0101]
<wherein:

T represents a single bond, C;-C4 alkylene, C,-C4 alkenylene
or Cy,-C4 alkynylene,

U represents a single bond, C;-C; alkylene or C,-C, alkenylene,

Arepresentsacarbonylgroup,oxygenatom,sulfuratom,—Nqu

41



10

15

20

0103] (wherein L1 represents a single bond or -NR1-, and R1 is as
defined above) or a general formula (4) 5 [0104] [Chemical formula 43] O
(4) He (wherein L2 represents a single bond or oxygen atom, and R1 is
as defined above)>, 10 Z represents an oxygen atom, sulfur atom or
-(CH2)=,- (n represents 0, 1 or 2), X represents a substituent selected

from a group consisting of: 1) hydrogen atom, 15 2) halogen atom, 3) . |
clEelioWE e?&?Fg?&pW)ﬂFc%lﬁ%%% SEDStTIRd With™a Rafdget’ atoms 45t 119

C1-C5 lower aikoxy group which may be substituted with a halogen atom,
28%) hydroxyl group, 6) nitro group, 43 7) cyano group, 8) amino group
whl_cq_)me}}/ g%\éeggrr]l ac |O%r,oup, C1-C6 lower alkyl group, aryi group or
araikyi gro}ép,

2) C1—Cgs lower alkyl group which may be substituted with a
halogen atom,

3) aralkyl group which may have a halogen atom, C;-C4 lower
alkyl group which may be substituted with a halogen atom or
C1—-Cs lower alkoxy group which may be substituted with a halogen
atom,

4) aryl group which may have a halogen atom, C;-C¢ lower alkyl
group which may be substituted with a halogen atom or C;-Cjs
lower alkoxy group which may be substituted with a halogen
atom, and

5)5-membered or 6-membered aromatic ring group containing
1 to 3 nitrogen, oxygen and/or sulfur atom which aromatic ring
group may have a halogen atom, C;-Cgs lower alkyl group which
may be substituted with a halogen atom or C;-Cs lower alkoxy
group which may be substituted with a halogen atom, or benzene
condensed ring group of the aromatic ring group, or condensed
ring consisting of two rings arbitrarily selected from the

aromatic ring group),

a general formula (3)
[0102]

[Chemical formula 42]

42



9) aryi group which may have a halogen atom, C1-C6 lower alkyl 5 group
which may be substituted with a halogen atom or C1-C5 lower aikoxy
group which may be substituted with a halogen atom, 10) 5-membered or
6-membered aromatic ring group containing 1 to 3 nitrogen, oxygen
and/or sulfur atom which aromatic ring group may have a halogen atom,
C1-C6 Jower alkyl group which may be 10 substituted with a halogen atom
or C1-¢5 lower aikoxy group which may be substituted with a halogen
~.atq enzene ggndensed ring group of the aromatic ring group, or
dendenselfring cohsisting of two rings arbitrarily selected from the
aromatic r|q1g group, 11) araikyi group which may have a halogen atom,
CI-C6 lower alkyl 15 group which may be substituted with a halogen atom
[Ologr C1-C5 lower aikoxy group which may be substituted with a halogen
atom, 12) aryioxy group which may have a halogen atom, CI-C6 lower
alkyl group which may be substituted with a halogen ato 1C1-C5 lower .
(wher Yn gL Lpeppvliflﬁl%ﬁn%% %es&ﬂ]g%? ?Deodnv(éitﬁ% #ﬁ? - rglq{ %{S Sisc)ieElned

a
alkoxy grou may stitu alogen atom, and™2

arailg/iox rou wtiictg m%iiave 2 halogen atom, C1-C6 lower alkyl
above') r ﬁy %en r %r a, (4)
group which may be substituted with a halogen atom or C1-C5 lower
gi}mxy group which may be substituted with a halogen atom, 44 R
5 [010 .
represents a hydrogen atom or CI-C6 lower alkyl group, and -COOR is
[Che%l{%sétgutggﬁ?ﬁﬁgl%%smon or metha position of binding position of the
ring], or a pharmaceutically acceptable salt thereof, 5[0104a] (2) The
cycIB amino benzoic acid derivative as described in the
\kl/[j\l 2/ (4)
||V L Y
R
(wherein L? represents a single bond or oxygen atom, and R' is as
defined above)>,
10 Z represents an oxygen atom, sulfur atom or —(CHz),— (n
represents 0, 1 or 2),
X represents a substituent selected from a group consisting
of:
1) hydrogen atom,
15 2) halogen atom,
3) C1—C¢ lower alkyl group which may be substituted with a halogen
atom,
4) C;-Cs lower alkoxy group which may be substituted with a halogen
atom,
20 5) hydroxyl group,

6) nitro group,
43
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above (1) and the pharmaceutically acceptable salt thereof, wherein in
the general formula (1) , aryl group represents phenyl group or naphthyl
group, 10 [0105] (3) 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 a general formula
(2a) 15 OlOfSé[Chemical formula 44] -T'-A'-U'- (2a) [0107] <wherein: 20
711 £Y8Pres8Rfi® single bond, C1-C4 alkylene or C2-C4 alkenylene, U1

represents a single bond or C1-C4 alkylene, and Al represents an_oxygen
3 acBh. S 40, T GGneraFToriIa. (3) 4561087 fCRamicalforhali 457 <Y1

O (32\ RE[0109 5 whereinﬁl Eepresents a single bond or -NR1-, and R1
9Ty as'Gefinet” Above) or'a Genéral forntita (4)

9) aryl group which may have a halogen atom, C;-C4 lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom,

10) 5-membered or 6-membered aromatic ring group containing 1
to 3 nitrogen, oxygen and/or sulfur atom which aromatic ring group
may have a halogen atom, C;—-Cg lower alkyl group which may be
substituted with a halogen atom or C;-Cs lower alkoxy group which
may be substituted with a halogen atom, or benzene condensed ring
group of the aromatic ring group, or condensed ring consisting of
two rings arbitrarily selected from the aromatic ring group,

11) aralkyl group which may have a halogen atom, C;—-C4 lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom,

12) aryloxy group which may have a halogen atom, C;-C¢ lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom, and

13) aralkyloxy group which may have a halogen atom, C;—-Cg4 lower
alkyl group which may be substituted with a halogen atom or C;-Cs

lower alkoxy group which may be substituted with a halogen atom,
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[0110] [Chemical formula 46] OIl (4) R' 10 [0111] (wherein L2 represents

a single bond or oxygen atom, and R1 is as defined above)>, [0112] (4)

The cyclic amino benzoic acid derivative as described in the 15 above (1)

or the pharmaceutically acceptable salt thereof, wherein in the general

formula (1) , Y is represented by a general formula (2b) [0113] [Chemical
formula 47] 20 46 -T1--A2-U1- (2b) 0114] <wherein: Ti represents a

sing1é BBRESE 1A AKYIERE P EF aIREnIere, 5T Tepresentgaovr, and
single b(ghd gr C1-C4 alkylene, A2 reJ;[)resents an oxygen atom, sulfur

ZCOOKtdm, WEerhlformudia (3d) T0195F [Chmical RsilitaAg] s t+on oFf binding

position of the ring],

or a pharmaceutically acceptable salt thereof,

[0104a]

(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), aryl group represents phenyl group or
naphthyl group,

[0105]

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

[0106]

[Chemical formula 44]
—T'—A—U'— (2a)

[0107]

<wherein:
Tlrepresentszasinglebond,(h—C4alkyleneor(b—C4alkenylene,
Ut represents a single bond or C;-C, alkylene, and

A' represents an oxygen atom, sulfur atom, a general formula
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0"K,/(ga\ N %.,.../ | Rta 10 [0116] (wherein Rla represents a
substituent selected from a group consisting of: 1) hydrogen atom, 15 2)
C1-C6 lower alkyl group which may be substituted with halogen atom,
and 3) aralkyl group which may have a halogen atom, C1-C6 lower alkyl
group which may be substituted with a halogen atom or C1-C5 lower
alkoxy group which may be substituted with a halogen atom) or a 20

[Oloééneral formula (4a) [0117] [Chemical formula 49] 47 OJ N (Anl ~.., R’
0118] (\ghereiqglaélig,]as defined above)>, [0119]

[Chemical 'formu
0]
\U/U\N/ (3)
iy
[0109]

(wherein L' represents a single bond or -NR'-—, and R’ is as defined
above) or a general formula (4)

[0110]

[Chemical formula 46]

0O
\N/[KLZ/ (4)
R
[0111]

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

[0112]

(4) The cyclic amino benzoic acid derivative as described in the
above (1) or the pharmaceutically acceptable salt thereof, wherein

in the general formula (1), ¥ is represented by a general formula

(2b)
[0113]

[Chemical formula 47]
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5 (5) 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 a general formula (2c) [0120] 10
[Chemical formula 50] -TI-A3-U2- (2¢) [0121] <wherein: T1 represents a
single bond, C1-C4 alkylene or C2-C4 alkenylene, 15 U2 represents a
single bond or methylene, A3 represents a general formula (3a) [0122]
emlc&lzforrylla 51] 3a) Hid 20 [0123] 48 (wherein Rla represents
ubs titlient selected a group consisting of: 1) hydrogen atom, 2)
CI-C6 lower alkyl group which may be substituted with a halogen 5 atom,
nd 3) aralkyl group which may have a halogen atom, C1-C6 lower alkyl

[Ollgr]oup which may be substituted with a halogen atom or C1-C5 lower

<wherein:
Tlrepresentseasinglebond,(h—C4alkyleneor(b—C4alkenylene,
Ut represents a single bond or C;-C, alkylene,
AZrepresents an oxygen atom, sulfur atom, a general formula

(3a)

[0115]

[Chemical formula 48]

O
/J\'}‘/ (3a)
R1a
[0116]
(whereinR'®representsasubstituent selected fromagroup consisting
of:
1) hydrogen atom,
2) C1—Cg¢ lower alkyl group which may be substituted with halogen
atom, and
3) aralkyl group which may have a halogen atom, C1-Cg lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom) or a
general formula (4a)
[0117]

[Chemical formula 49]
477



alkoxy group which may be substituted with a halogen atom) or a general
formula (4a) 10 [0124] [Chemical formula 52] OJ NA /dal ~._ R1a[0125]
(wherein Rla is as defined above)>, 15 [0126] (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 an oxygen atom, sulfur atom or methylene, 20
[0127]%¥7) The cyclic amino benzoic acid derivative as described in any
«Que gfthe above (1) 4g,(6) or the pharmaceutically acceptable 49 salt
thdNeof, wherein in the"general formula (1), Z represents methylene,
[0R8] (8) The cyclic amino benzoic acid derivative as described in any 5
one of the above (1) to (7) or the pharmaceutically acceptable salt thereof,

[Oll%v(tuerein in the general formula (1), X represents a substituent selected
rom a group consisting of:

(wherein R'® is as defined above)>,

[0119]

(5) The cyclic amino benzoic acid derivative as described in the
above (1) or the pharmaceutically acceptable salt thereof, wherein
in the general formula (1), ¥ is represented by a general formula
(2¢)

[0120]

[Chemical formula 50]
—T1—A—U2— (20)

[0121]

<wherein:
Tlrepresentszasinglebond,(h—C4alkyleneor(b—C4alkenylene,
U? represents a single bond or methylene,
A’ represents a general formula (3a)

[0122]

[Chemical formula 51]

0
Al}l/ (3a)
Ria

[0123]
48



1) hydrogen atom, 2) halogen atom, 10 3) CI-C6 lower alkyl group which

may be substituted with a halogen atom, 4) C1-C5 lower alkoxy group

which may be substituted with a halogen atom, 5) hydroxyl group, and 15

6) amino group which may have an acyl group, C1-C6 lower alkyl group,

aryl group or aralkyl group, [0129] (9) The cyclic amino benzoic acid

derjvative as described in any one of the above %é h&{% or the o
(whe pRartiacdutiRafy’ 388&%%%’%&&56%“&88@ Whe 8 genggyronssting

_ formula (1), ring Ar represents 5-membered or 6-membered aromatic ring
group containing 1 to 3 nitrogen, oxygen and/or sulfur atom which
mgtlc ri ]? % may have a substituent selected from a group
co IS |n K 6 lower alkyl group WhICh may be substituted with a

h logen_ 25 ato C3-C~ oy oal grou 3). C1-C5 lower alko
g;%dugce?/v%lcﬁ mar;Ebeysu%s ftoted Wi Wlt(%hanha ogen” a os)m %)%mlnglg?c%up Balogen
which may have a acyl group, CI-C6 lower alkyl group, 5 aryl group or

M ratk Cilgroup, 5) 5-membered or 6-membered cyclic amino group, 6) aryl
3 )glgfjglv]\éylfhg@gxpha\'ﬂ eiac ar!l%%/e%g'\tf%ma %1 PGglgrvlv%rtaollkryl C1-C4 lower alkyl

group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom) or a
general formula (4a)

[0124]

[Chemical formula 52]

[0125]
(wherein R'@ is as defined above)>,
[0126]
(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 an oxygen
atom, sulfur atom or methylene,
[0127]

(7) The cyclic amino benzoic acid derivative as described in any

one of the above (1) to (6) or the pharmaceutically acceptable
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group which may be substituted with a halogen atom or C1-C5 lower
alkoxy group which may be substituted with a halogen atom, and 10 7)
5-membered or 6-membered aromatic ring group containing 1 to 3
nitrogen, oxygen and/or sulfur atom which aromatic ring group may have
a halogen atom, C1-C6 lower alkyl group which may be substituted with a
halogen atom or C1-C5 lpwer alkoxy group which may be substituted with

Salt a HAIGGEN atol A5T01 361 (10} ThEEyehic amind BenZoié hkid &ervativaSents
as described in any one of the above (1) to (9) or the pharmaceutically

meth%i@éb‘?able salt thereof, wherein in the general formula (1), ring Ar

(012 efresents a general formula (5) 20 [0131] [Chemical formula 53] R3 N

/ (5) G 49b[0132] (wherein R2representsasubstituentselectedfrom a

oup consisting of: 1) CI-C6 lower alkyl
(8) G S L R D s n any

one gfo‘ygewgggvne]a}/lqeggb?t}t}mgg \Q/Ere] %Eglggggeutically acceptable salt

roﬂ}’a"{’th may be sg]pfgtﬁiéed

thereof, wherein in the general formula (1), X represents a
substituent selected from a group consisting of:

1) hydrogen atom,

2) halogen atom,

3) C1—Cgs lower alkyl group which may be substituted with a halogen
atom,

4) C1—Cs lower alkoxy group which may be substituted with a halogen
atom,

5) hydroxyl group, and

6) amino group which may have an acyl group, Ci1—-Cs lower alkyl
group, aryl group or aralkyl group,
[0129]
(9) The cyclic amino benzoic acid derivative as described in any
one of the above (1) to (8) or the pharmaceutically acceptable salt
thereof, wherein in the general formula (1), ring Ar represents
5-membered or 6-membered aromatic ring group containing 1 to 3
nitrogen, oxygen and/or sulfur atom which aromatic ring group may
have a substituent selected from a group consisting of:

1) C1—Cg lower alkyl group which may be substituted with a halogen

atom,
49a
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atom, 4) amino group which may have a acyl group, CI-C6 lower alkyl
group, 10 aryl group or aralkyl group, 5) 5-membered or 6-membered
cyclic amino group, 6) aryl group which may have a halogen atom, C1-C6
lower alkyl group which may be substituted with a halogen atom or C1-C5
lower alkoxy group which may be substituted with a halogen atom, and

15 7) 5-membhered or 6-membered aromatic ring group containing 1 to 3

2 nifrégen, GXygert arnd/or uffiPatom which aromatic ring group may have
a halogen atom, C1-C6 lower alkyl group which may be substituted with
S oSO RO 6 LLCE GOy b G EH ) Bh-8 bYb (e Moo=
a halogen atom, 20 R3 represents a hydrogen atom, C1-C6 lower alkyl
Olmgroup which may be substituted with a halogen atom or C3-C~ cycloalkyl
group, and G represents an oxygen atom or sulfur atom), [0132a] 49
D Ty R G oA ol S e A2 A 1 T &b P
ar l(1 o l;[he §Pagngggg{ut&call¥ agceptable salt thereof, wherein the
Yie mpoﬁn represen%d bO{/ %epgeneral formula (1) is a general
5 )forggwggg)érSeLg:h()e{nlggl forrBuIa %?aJyN saXl RAY1G\(1a)

membere clTc¢ ‘amino groupy

at

6) aryl group which may have a halogen atom, C;-Cs lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom, and

7) S5-membered or 6-membered aromatic ring group containing 1 to
3 nitrogen, oxygen and/or sulfur atom which aromatic ring group
may have a halogen atom, C;-Cs lower alkyl group which may be
substituted with a halogen atom or C;-Cs lower alkoxy group which
may be substituted with a halogen atom,

[0130]

(10) The cyclic amino benzoic acid derivative as described in any
one of the above (1) to (9) or the pharmaceutically acceptable salt
thereof, wherein in the general formula (1), ring Ar represents
a general formula (5)

[0131]

[Chemical formula 53]

R3

N
RZ%/G | (5)

49b
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1WJ COOR Z [wherein Y1 represents a C1-C4 alkylene, C2-C4
alkenylene or a general formula (2d) [Chemical formula 53b] 10
-T1-A4-U2- (2d) <wherein: T1 represents a single bond, i-C4 alkylene or
C2-C4 alkenylene, U2 represents a single bond or i-Cy alkylene, A4
represents a carbonyl group, oxygen atom, -NH-, a general 15 formula
[013é3b) [Chemical formula 53c] O (3b) R1b (wherein Lla represents a single
ond or -NH-, and Rill represents a hydrogen atom or CI|-C6 lower alkyl

| | f la (4b). 20 [Chemical f [a53d]149d O NIIJ .
(e B R R e R oo L st Lo

2), X' represents a hydrogen atom, halogen atom, C1-C5 lower alkoxy 5

of: group, nitro group or amino group,

1) C1-C4 lower alkyl group which may be substituted with a halogen
atom,

2) C3-C; cycloalkyl group,

3) C1-Cs lower alkoxy group which may be substituted with a halogen
atom,

4) amino group which may have a acyl group, C1—-C¢ lower alkyl group,
aryl group or aralkyl group,

5) 5-membered or 6-membered cyclic amino group,

6) aryl group which may have a halogen atom, C;-Cg lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom, and

7) 5-membered or 6-membered aromatic ring group containing 1 to
3 nitrogen, oxygen and/or sulfur atom which aromatic ring group
may have a halogen atom, C;-C¢ lower alkyl group which may be
substituted with a halogen atom or C;-Cs lower alkoxy group which
may be substituted with a halogen atom,

R’ represents a hydrogen atom, C;-C¢ lower alkyl group which
may be substituted with a halogen atom or C3-C; cycloalkyl group,
and

G represents an oxygen atom or sulfur atom),

[0132a]
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G represents an oxygen atom or sulfur atom, R3a represents a hydrogen
atom or C1-C6 lower alkyl group, R4 represents a hydrogen atom,
halogen atom, CI-C6 lower alkyl group which may be substituted with a
halogen atom or C1-C5 lower 10 alkoxy group, R represents a hydrogen
atom or CI-C6 lower alkyl group, and -COOR is substituted at ortho
posmon or metha position of binding position of the ring], [01 3] 15

(11) THas ﬁ:YEJahﬁn%%%o?cegéab‘érﬂ/%h%da%rde sehibdd n‘ﬁhge (%(f o the

e arma acceptable It thereof, wherein thec mpound
abov?eélige%eta g&ﬁer%ilfojr&% %fl)algcepta%fe salt t ereof, wherein

the ﬁ)?[ﬁléperldf Iﬁglfpéo %‘sng(%)lc4a?|eth hlaé%|n5e¥am1e% r%ﬂ%t (1) is a general
[3 (4-chlorophenyl)-4-methylthiazol-5-ylJmethoxymet
formHlep& d|n 1-yl] benzoic acid,
[Che l[%é[[lZ %4 chlog)£h§§X9 -4-methylthiazol-5-ylJmethoxy]pi peridin-1-yl]
Berzoic adid,
2-[3-[[2-(4-chiorophenyi)-4-methylthiazol-5-yilcarbonylam
momethyl]plp ridin; IRARbenzoic acid,

¢ s/ﬁ’e;]yl) -4-methylthiaz -yi| arbonylam
it -yr}/lbenzom acid,
-(4- ch|® phenyi)-4- zol-\ i rbon Iam (1a)

ino]piperidin-1-yi] benzoic ac

[
2-[3-[N-[[2-(4-chiorophenyi)- lwlthlazol 5- yl]methyl]

[whereinzirepresentsaﬂh—c4alkylene,(b—c4alkenylenecn:ageneral

formula (2d)

[Chemical formula 53Db]

—T'—A*—U%2— (2d)

<wherein:
Tlrepresentseasinglebond,(h—C4alkyleneor(b—C4alkenylene,
U? represents a single bond or C;-C, alkylene,
A4represents a carbonyl group, oxygen atom, —-NH-, a general

formula (3b)

[Chemical formula 53c]

O
\L1a)J\N/ (3b)
Lo
(wherein Lo represents a single bond or —-NH-, and R“)represents

a hydrogen atom or C;-C¢ lower alkyl group)or a general formula (4b)

[Chemical formula 53d]
49d
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carbamoyi]piperidin-1-yi] benzoic acid,
(S)-2-[3-[[2-(4-chiorophenyi)-4-methylthiazol-5-yilmethox 10
ymethyi]piperidine-1-yi] benzoic acid,
(R)-2-[3-[[2-(4-chiorophenyi)-4-methylthiazol-5-yilmethox
ymethyi]piperidin-I-yi] benzoic acid,
(S)-3-[3-[[2-(4-chiorophenyi)-4-methylthiazol-5-yilmethox
y@ethyi]piperidin-Il-yi] benzoic acid, 15
(R)-3-[3-[[2-(4-chiorophenyi)-4-methylthiazol-5-yilmethox

N ymethyi]piperidid/l-yi] benzoic acid,

H (S)-3-[3-[[2-(4-chiorephenyi)-4-methylthiazol-5-yijmethox y]piperidin-1-yi]

benzoic acid, (R) -3-[3-[[2-(4-chiorophenyi)-4-methylthiazol-5-yilmethox

20 eridin- 1 i] benzoic acid,

(S)-ig f%ﬁf?i -C oropﬂeny?jgfmeatEyﬂhlazol é yl]%Prbo%n represents 0,1 or

ylaminomethyi]piperidin-1-yi] benzoic acid,

(R)-2-[3-[[2-(4- chiorophenyi) -4-methylthiazol-5-yi]carbon

ylapainomethyi er| benz ic acid, A49f

(Sg I30: (%le]% 5rop %nylﬁJ “mét ymla%ojr%%ﬁ]%ar%om’ C1~Cs Lower alkoxy
rou laminometh I] eridin-1-yl] benzoic acid,
J R)- 5 J[% (%/ %’Fgropﬂen% 42 m%ﬁ'\yﬂ%fazol 5-yl]carbon

ylamin eridin-|- nz atom

(Sa)‘g;]i%%gé(y e]ﬁ"' orop en%/l%'%gmet%?ﬁlazo JI]f:arb o

yl i I ] € ! ower a rou

(Ra)lgs'?-[(?%]%[&gFé g%p%eﬁ%d%gnggthyﬁmazol Syﬁca%or% tkyl group,

ylaﬂ“@@BP@QQH‘C yg %@%Oé%gﬁl%tom halogen atom, C;-C4 lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower

alkoxy group,

R represents a hydrogen atom or C;-Cg¢ lower alkyl group, and

—COOR is substituted at ortho position or metha position of binding

position of the ring],

[0133]

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

above (1) or the pharmaceutically acceptable salt thereof, wherein

the compound represented by the general formula (1) is:
2-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methoxymet

hyl]piperidin-1-yl] benzoic acid,
3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-y1l]methoxymet

hyllpiperidin-1-yl] benzoic acid,
3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methoxy]pi

peridin-1-yl] benzoic acid,
49e
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(S)-2-[3-[N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yljmet 10
hyllcarbamoyl]piperidin-1-yl] benzoic acid, or
(R)-2-[3-[N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]met
hyllcarbamoyl]piperidin-1-yl] benzoic acid, [0134] (13) A pharmaceutical
comprising at least one of the cyclic amino 15 benzoic acid derivative or

the pharmaceutlcally acceptable salt thereof as described in_ any one o

the’above' (1) Td (12) asanBeive %ﬁgr%dté%th@h}%lﬁﬁ%a%e%éétafbonylam

comliri at least oéle)of the c clic amino benzoic acid derivative or a
e

inomsph Raly alceptabie s% 26 terdof s described in any one of
thea ve (1) to (12) for use in the ro Iac ic erapeutj tme
g% g C)B? 8868%9 E ﬁlaz ET: EC 3 r%)ﬂnylam

artarioscler SIS diabetes; r lipi metdbolisht dBnormal
eutlcal mprism east one of the cycllc amino ben20|c acid
inonB LR Sutcaty

erl armac accep(tagle satt 49g thereof as described

in any gne Pgth ab Qg %él r se | %}jphzylactl,t)ccz\{I ] carbonylam

therapeutic trea men {eros 05|s rmaceutl
ino] comgnsmg atieasltéo ne of the cycllc %mlno ben20|c acid derivative or a
Bﬁgrmaceutlcall)y accep Yable salt b thefeof as described in any one of the

d|a gl_)@ )Zfo psey |Pthe mm%ﬁdf or the alpcertjtlgft[het:@(enﬁemethyl

pharmaceutlc rnsing aﬁea one (0]

benz id derivativ harmaceuytically acceptable salt
b aenvative .3 Bharmace y accep
car e/of gslgescr%g din a yjone Sftﬁe above 1) to (12) for use

(S)—-2-[3- —(4-chlorophenyl)-4-methylthiazol-5-yl]methox
ymethyl]piperidine-1-yl] benzoic acid,
(R)-2-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methox
ymethyl]piperidin-1-y1] 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-yl]methox
ymethyl]piperidin-1-y1] benzoic acid,
(S)-3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methox
y]piperidin-1-y1] benzoic acid,
(R)=3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methox
ylpiperidin-1-y1l] 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,

49f
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10 in the prophylactic or therapeutic treatment of obesity, (18) A
pharmaceutical comprising at least one of the cyclic amino benzoic acid
derivative or a pharmaceutically acceptable salt thereof as described in
any one of the above (1) to (12) for use in the prophylactic or therapeutic
treatment of lipid metabolism 15 abnormality, (19) Use of at least one of
the %clic amino benzoic acid derivative_ or a pharmaceut_icall% accep&able 5
salf tHerdoflds deéscribedin &y BRESY the ab8Ve {1 112y the ¥ 1] carbon
reparation of 3 medjcament far prophylactic or therapeutic treatment of
L am AR aidrbo 30 bEtes, Ehler B msaborem abnormaliy, (20)
Use of at least pne of the cyclic amino henzoic acig derivative or the
phzﬁrﬁéaée_uﬁasélw gc_:c:[e&p_tg éos%?ﬁrﬁgp %aE%_ené%ﬁ éf i la"ﬂrﬁ/ooln_egc?fyt’rH(1:~Carbon
ylamf{ilbove Q}? tgé(lz as a PPARa ar]ge?nbst in the raegagitlon of a medicament

or prophylactic- retﬁ%ralpneﬁ]tif: atment of 491 artefiosclerosis, diabetes,

obosy o i sbnemaly, (299 S PEAR £, ) SO0t oo

. i - Ol
ising at | eo c 0 benzoic acid derivative

ylamQhar aceutic Il%gsgc_?:ltjblgeg salt thereof as described in any one of the

abo g%ﬁetgj( 5) a ctive mgre%ient, Ob) A PPAR a, 5 dual agonist
Pl adouian) ScceptabIs. Sk foi Lot a5 UL g e ophoc > oo
v1am®ROYS (D40 {432 10,an active ingredient,
(S)—2-[3-[N-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]met
hyl]carbamoyl]piperidin-1-y1] benzoic acid, or
(R)=2-[3-[N-[[2-(4-chlorophenyl)—-4-methylthiazol-5-y1]met
hyl]carbamoyl]piperidin-1-y1] benzoic acid,
[0134]
(13) 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 (12) as an active
ingredient,
(14) A pharmaceutical comprising at least one of the cyclic amino
benzoic acid derivative or a pharmaceutically acceptable salt
thereof as described in any one of the above (1) to (12) for use
in the prophylactic or therapeutic treatment of arteriosclerosis,
diabetes, obesity or lipid metabolism abnormality,

(15) A pharmaceutical comprising at least one of the cyclic amino

benzoic acid derivative or a pharmaceutically acceptable salt

49g
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(20c) A PPAR a, v, 5 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 (12) as an active
ingredient, 15 (21) Use of 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 (12) as a PPAR modulator in the preparation
EherGPd mMddicameht 1t prophyladic Br tHerapticeatment of -0 (12) tor use
_ arteriosclerosis, diabetes, obesity or lipid metabolism 20 abnormalit fZ%) ,
In L& bPRIIEASHE of thé BFdiR aMine bénZsic Beide 'vSﬂi’\Fee%Jrﬂ%)éc SrosLs,
16 pharrkrlwaceuticall acceptable salt thereo{ as deS(t:ribed in fartn%one oflthe .
(16) a%o%ea(i%ca%%gaa ligid 16Wwéring agent in the~ 497 préparationofa - "¢
b m.edicam%nto{or Ero&h. lactic or therﬁlgeutic treatment of arteriosclerosis, 1t
2 Hiabetes, obegffy hf; Ilplgrene?éfboﬁis% a%%%?n%gﬁtﬁl,c Vs GFat 18astone”

of the cyclic amino benzoic acid derivative .5 or the ph aceutical
thex g A en A n e R AT M ofir use

in cIf€ Preparaion of amedicament ot pronhylactc or therapeytic yeatment
Or aIterioscleroslis, (‘(ZZ{USG o]fa?ieeas%one O? € CycClic amino benzoic

(17) SEggevanve o hephaymaceutically accepiaple sat et as, 1 1 amino
es%rlta)leg]m fbl any one ofrnfﬁe a%ovg é?to ?fﬁ In tﬁe preparatiorP/o a

benz{EAICAN “tdfeorrip&%%hﬂ%‘:“c or INSANELLIC rgalm) TE?“ diabetes. AR sait

or. .
Use of at least one 0 %he Cy(ﬁlC amino benzoic acid derivative

thereof as described in any one of the above (1) to (12) for use
in the prophylactic or therapeutic treatment of obesity,

(18) A pharmaceutical comprising at least one of the cyclic amino
benzoic acid derivative or a pharmaceutically acceptable salt
thereof as described in any one of the above (1) to (12) for use
in the prophylactic or therapeutic treatment of lipid metabolism
abnormality,

(19) Use of at least one of the cyclic amino benzoic acid derivative
or a pharmaceutically acceptable salt thereof as described in any
one of the above (1) to (12) in the preparation of a medicament
for prophylactic or therapeutic treatment of arteriosclerosis,
diabetes, obesity or lipid metabolism abnormality,

(20) Use of 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 (12) as a PPARx agonist in the preparation

of a medicament for prophylactic or therapeutic treatment of

49h
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or the pharmaceutically acceptable salt thereof as described in any one of
the above (1) to (12) in the preparation of a medicament 15 for
prophylactic or therapeutic treatment of obesity, and (26) Use of at least
one of the cyclic amino benzoic acid derivative or a pharmaceutically
acceptable salt thereof as described in any one of the above (1) to (12) in
the preﬁgration of a medicament for prophylactic or therapeutic treatment

artept fi5id hidtaBotiem 20 AbhGrmalfly 4o) Effedf of tHe ifvBiticH {0138t The

b novel cyclic amino benzoic acid derivative or the addition salt thereof
adnoq&cording to the present invention has excellent human 5 PPARa

(204 f3055plion activalting ability, and extibits excellent inid.lowering asfivity, . ;
na living bdd)}’. 1%rhese compotinds’of the' presetit invention are

. _effective as a lipid lowering agent, in particular, as a lipid lowering agent
ami o L A P R B e (N0 80 e anie

de for carrying out the invention [0137] For_the compound represent
=2 Lt P Y A R e e Aot TR P2 o

an agqcrrin‘%a \J,_Vlilllgk])fee 8gg%rgely 15 explained below. [0138] 49k

(20b) A PPAR o, 0 dual 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 (12) as
an active ingredient,

(20c) 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 (12) as an active ingredient,

(21) Use of 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 (12) as a PPARmodulator in the preparation
of a medicament for prophylactic or therapeutic treatment of
arteriosclerosis, diabetes, obesity or lipid metabolism
abnormality,

(22) Use of 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 (12) as a lipid lowering agent in the

491
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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” includes the ring
group consisting of 3 to 7 carbons such as cyclopropyl, cyclopentyl,

cyclohexyl and 10 the like. [0141] The term "lower alkoxy group" includes
PTePgf&ightendin of Branchel chain'group coRgikting ot T 165 &sﬂ&ﬁ?%ﬂéﬁc

thoxy, ethoxy, n-propoxy, i-pr d the like. 15 [0142] Th |
treafiiiower AT SOUPIAEh may BE SEbSHuEHth 4 aloboh SirhaCoL Lo

b inclu]:i,eés the aforementioned lower alkyl group, and lower alkyl group
P15 bstititet with a halogen atom such as chloromethyl group,

t 'quoro%nethxleggogp and t}%e#lfee. 200[9143 The term "lower alko(%Fyd%rou

>) Whiichhay be StbstiftitedWith & FalGgen atom" Includiés the™ << A=r tvative

or <JIEETICI e Ao P, 0 lBvet oy D BB 1
any one of the above (1) to (12)in the preparation of a medicament
for prophylactic or therapeutic treatment of arteriosclerosis,
(24) Use of 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 (12) in the preparation of a medicament
for prophylactic or therapeutic treatment of diabetes,

(25) Use of 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 (12) in the preparation of a medicament
for prophylactic or therapeutic treatment of obesity, and

(26) Use of at least one of the cyclic amino benzoic acid derivative
or a pharmaceutically acceptable salt thereof as described in any
one of the above (1) to (12) in the preparation of a medicament
for prophylactic or therapeutic treatment of lipid metabolism

abnormality.
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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 group, phenylpropyl group and the like.
10 [0147] The term "aralkyloxy group" includes a benzyloxy group,
EffeSheRdthiioky Yroqs and the like. [0148] The term "5-membered or

[Ol3g-membered aromatic heterocyclic 15 group” in "5-membered or

Jmembered aromatic heterocyclic group and condensed ring group

theTrgof means 5-membered 0%6-membered aromatic rlngegrou whic

e npve ﬁ¥§ C amino en201$a01 erivatl ?r he addition
may contain nitrogen, oxygen, suffur atom, and examples thereo

s a1 5l Ayl roup, e group, YRZOM GroUp, IMIGSZONLBIOHD. . 11,

oxazolyl'group, thiazolyl group, |soxazof§/ group, iso |aSz§Iy group,
ppARY EZY! L,i%ré’i’ t%%déa%"Ma%ﬁoﬁrga%“aldi'%zo!yégéoé%P%ri'gy' L 1ent 11pid
pyrimidyl group, pyrld%dyl grou ,an%i pyré/z’lny group, an the term

lowe;condenggq\rfig r}gr%p th?rievo{" means a benzene condensed ring group
of the aforementionied “5-membered or6-membered aromatic
lg(]aterocyclic group" or condenced 25 ring consisting of two rings arbitrarily
[013
sélected from the 51

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]
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aforementioned "5-membered or 6-membered aromatic heterocyclic
group”, and examples thereof include indolyl group, benzoxazolyl group,
benzothiazolyl group, benzofuranyl group, benzothienyl group,
benzimidazolyl group, quinolyl group, isoquinolyl group, 5 quinazolyl
group, quinoxalinyl group, imidazopyridyl group, pyrazolopyridyl group,
imidazopyrimid Ig;rou and the like. [0149] The term "optionally ,
SUB RO Brni 5 FELR AhEHIdes SO SRAGE B GrouB o ik omine.
roup which is substituted with 10 acyl group such as acetyl group, lower
an gfﬁéjfgﬁﬁmyl group which may be substituted with a halogen atom such as
ethanesulfonyl group, and trifluoromethane sulofnyl group, aryl sulfonyl
group which may have substituent such as phenylsulfonyl group, and
tolylsulfonyl, loyer alkyl group which may be substituted with a halogen
ACT1E BT or s vl B 106 It oF Ar kS S ARGL” ©F
branfig "By substituent The termy, :membered oré:membered yelie o1y,
amino group includes a pyrro |&|n9I group, plperlccilny group, plperaalny?
roup, morpholinyl grou iomarpholinyl .group or the like. 20 The term
ethygs’ubrgfi uré%%oyﬁgs’e iﬁ%tﬁggl\yoqr]dﬁln%% "pr? g%&%pe\ivhich may have
(01 bstituent"”, "5-membered or 6-membered aromatic heterocyclic group
which may have substituent or condensed ring group thereof", "aralkyl
groyp.which, m@gé‘fé’%ﬁ%%t&%%%’;ﬁ%%'m&éﬁ %ﬁ?é’%‘%’)vrgéfgg%% AVE. i sting

substituent”, and "aryloxy-group may have su nt" means a

of 3Q§pgegéygghngﬁ%yggogycf%%ropyl, cyclopentyl, cyclohexyl and

the like.

[013

[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]
50
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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 group, cyano group, carboxyl group, aldehyde group, aryl
group which may have substjtuent, aralkyl group which may have
subStitubRt "araiyloxy? §otp Mﬁ“&%ﬁ%@%&% StBEfitheht, ARGk grotp 9 OuP
which may have substituent, or 5-membered or 6-membered aromatic
SCh SR BN Grots HRICH TR Hale SUBSHGERtS, CORlerbbl 10 ing

(014 ereof, and the term "lower alkylthio group” indicates straight-chained or
anched-chained group consisting of 1 to 5 carbon(s) such as methylthio

ar thylthip group, propylthig, group or the like, and the term "lower
SIS catdhy| S TS e ke SiraigRtchaMedop 20 P, Haphthoxy
. branccri]e hcha'inl d group having 1 to 15 6 carbon(s) such as
J ouﬁwe?ﬁloxyca(rabonyl ar'oup, ethoxycarbonyl group or the like. Thesubstituent
014 ed herein refers to the "substituent” as explained above. [0150] The

compound represented by general formula (1) of the present 20 invention

may, be in the form harmaceuytically.acceptable salt as needed.
Exakrﬁ%lelcsegﬁheap%%%egﬁgﬁﬁ ac%:relgtla%%gal?ir?%?un eya%no(%agﬁf%’salts

asprl) ERssipotlons i hyogbromis aqd sy Ack” b JkGo oo,

organic sa "acetic acl maleic acid, oxalic acid, citric

oh enggisgg g}iﬁ?ﬁa%e@gl Igrgnllggglc;&qé %?aﬁé@i%e n?S acid" and the like, and salts with
[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 “5-membered or 6-membered aromatic heterocyclic group
and condensed ring group thereof” means 5-membered or 6-membered
aromatic ring group which may contain 1 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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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 maybe in the form of its intramolecular
salt thereof, anhydride, hydrate, or solvate thereof. [0152] Furthermore,
the compound represented by the general formula 10 (1) of the present
invention includes optical isomers based on asymmetrlc carbon,

af or GUSMetRIAT Somers cBteFes’ Boftfers TAGTSHI&  afd T fiks: drerair6Fyclic
these isomers and mixtyre ther ompasseé:]%ythe scqpe of the 1ol
O G OR L[0L91 SF P LU TR P OSeh e ByFtho b B 20 1Y
roufornwlaé% whllggl com ound ftheop esent i vengor&can@gﬂzothlen 1
d Bl‘epare y'a meth crulljjéd |neI9ro uctioh m th% WY by Y
rou ination oé kn0\5fvn methggls [OlSﬂéE qY uction method 111 E rou
g FChemlcaH%rmuFa X]lSAEE R XIPXTRrY "I%ﬂoﬁ)jtdéﬁq A%rr\ﬂ Py
qu1n¥zol§§)gr%yxijgfngiéﬁz%yl group, imidazopyridyl group,
pyrazolopyridyl group, imidazopyrimidyl group and the like.
[0149]

The term “optionally substituted amino group” includes
unsubstituted amino group or amino group which is substituted with
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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X 1-BE1-C1-D (8) CHO X X Ar Y\"N\Ar Y\N\Z J CHO Z yy COOH
(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- tonIsquononxy

group, trialkylsutanyl group such as trimethylstanyl group, (HO)2B- an
Lowe e ??@’ &ES%QeWthﬁéldm% [BE58] Coriversibhfron te o ﬁ&ﬁﬁ&& atom,

resented b eneral ormula (6) and the general form 7).to the
ey oL AR oA o WG G A Hen AU (o (S e AP B b 20 i £
erformed when the le roup E in the com re rese ted b
a ha]? ? Va ESag% gt% ggsrmt;]‘%)a fowg nfik 59 Qn group,

en at Oll'q;
general 1brmu epresen a [ogenaom OI’S onyox

nltrgrou]pé at rooom 55 tenieerature tg J,EIOC fé)r 12itoo48 Q%urs in ? ered or
ﬁropn%tes vent, For gxamplse oldene, £a4-didxane ltlII?)Uty alCohol;
N- dlmeth Iormamlde tetrahydrofuran, a mixture thereof or the like i

6— me ered ﬁ amino' ou , Cyano group, carpboxyl group, aldehyde
the prese ce of ligand s

group, aryl group which may have substituent, aralkyl group which
may have substituent, aralkyloxy group which may have substituent,
aryloxy group whichmay 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
groupor thelike, andthe term“lower alkoxycarbonyl group” indicates
the like straight-chained or branched-chained group having 1 to
6 carbon(s) such as methoxycarbonyl group, ethoxycarbonyl group
or thelike. 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
asneeded. 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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5 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl, 1, 1 '-bis

(diphenylphosphino) f errocene 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 (II) acetate, tris. (dibenzylidene acetone) dipalladium ,

acd(o§06t tH - bistdipheh§phoSphind)arseémsidicioropaitadiin (hy, grotas s tum

nickel catalyst such as bi (5,5-(: clooctadiene) nickel (0). [0159] 15
Saltthe%lt(ﬁ]eq%{a\ﬁﬁ tgrofﬁ?éi %%&3&1 atom, the conversion can be
wwegrformed at room temperature to 160C for 1 to 70 hours in an

appropriate solvent such as toluene, N,N-dimethyiformamide,
N,N-dimethylacetamide, dimethylsulfoxide, isopropanol,
2 R A HANE . & RS pF B T T (. e Shg 3 Formula
base such,as potassiym carbonate, sodium sarbonate, cesiu
carbonaté; cesium acetate, tlrlpotassmm psnc?spaha e or the like,
need.be,. by using a cupraus salt such as copper iodide, (1) , copper :
oL S e, I ekl B o it o Ml i OB gt L.

hydr'a}lﬁ.@,ethé@ gg/gin\/eatethytl%rleqrglggql, ethylene diamine, 56 aqd, if.ne.ed be, by
using a phase transfer cata yst such as tetrabutyl ammonium iodide or
like. [0160] When the leaving group E in the compound represented by

the 5 general formula (7) represents a trialkylstanyl group, or (HO)2B-,

(1) %%d?ﬁgeptable

[015
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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the conversion can be performed at 0 to 60C 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 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 b, by using an approprlate reactlon
auxiliary agent such asg

dical, myristic acid or the \45 ike COOX nt [0161] Con n from the
& ﬁousgs\ﬁgresent@ by t@éﬁer U neral

ormula (8Wo|the compqurd represented” by the geweral formul&€ D RStep
1-B) can be-performed in a similar 20 manner as described in Step 1-A.
[016216ronversion fromthe compound pepresentedlyahe general formula
(9) to the compound represented by the general formula (Ia) (Step 1-C)
can b% performed at @ to 100C for 1Ao 24 hours in j mixture 25 of an
aleghdl such ag/metfanol, ethanol/or the like and ar| appropriate 57

solvent such as\digffloromethane/ té@ahydrofuran off te like, in the
presence of @id @M as acetic/acid or the like if negd be, by
usingmanganese dioxide and £yanide salt such as potassium cyanide,
sodium cyanide or th)((a like 5/0163]

N K .
v P

z

X
- />T
Ar Y /L§$xl
O \z(W\N COOH

©) (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
55
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Conversion fromthe compound representedby the general formula (la) to

the compound represented by the general formula (Ib) (Step 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 haurs in the absence or in the
LEMPBRERAEE of At aBpropridte SolNént' Sudy HsiwhteF ACEIR SehY, Thidthanar, Vet

ethanol, tetrahydrofuran, 1,4-digxane, a mixture thereof or the like. 15
For FHa Nton COIRPBundS (CrTRSELA by e SeHoR T (o), 2

_compound represented by the general formula (Ic) can also be prepared
N - e PAOR teSCHset  BioALERb riefhon 2. {0165F 2670 °F £
[Produ t}iloen method 2] [0 Chemical formula 55] 58 X HO-U~\

ke AU COOKe L COORP (108 GOJ A (D) X X T AacH

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
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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J- UN\ANV T Ar (13) T-Aa-UNAN T COOFP Ar1 N COOF~Z'V 2-BZ (12)
(1 ¢) 0167] [wherein Aa represents an oxygen atom, sulfur atom, or
-NR1-, J represents a leaving group, and ring Ar, T, U, W, X, Z, R1, and
Ra b5 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 methane sulfonyloxy group and
and, difi fSreméthanesiiforyory 16 Grobip A ISUifGRyiIGRy §loth Whith hidlyseuty
substituted wijth lower alkil,gir)oup such as phenylsulfonyloxy group and

ammo B 3 Hitistitdnyioxy “grolp can Bt

e exemplified. [0169] Conversion from the
[01683mp0unds represented by the general 15 formula(10) and the general f
ormula (11) to the compound represented by the general formula (Ic)
(Step2.A) canbe perormed at 15 {0 120CHor L1024 hoursngn o 1,y ¢
appropriaeso]rven for%ﬁambll%, d toluene, Rexane, etrraﬁ)yoero?uran, Y
diethyl ether, dichloromethane, , N,N-dimethylfarmamide, B
Gene oS L Aide] ACAES TR it o §Tabt o e e, 3 B okl 5
the Qéa%%efé%%h égﬁogé“m%%‘éo’%de%’ Q{—?t?g%%% sproxide, godiuin o 1 ours in
carbonate, potassium chr ona{e, sodium 5 hydride, sodium mefhomde,

ana.§¥%%¥ﬁgé§%% gg%gyrégixample,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 asmethanol, ethanol or the 1like and an appropriate
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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] 10 Conversion

from the compounds represented by the general formula (12) and the

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

gc) (Step.2-B) can be performed in a similar manner_as described in Step |
SOLVSIL 9171 A5 EoerRion TromtE compbafd YeresEntdaby ths Yeneta®: 10

formula (10a) to the compound represented by the general formula_(12
the PEERS5TY) ohn Be Perfdinbdt by (Shi e AGIBbeRatng bgeht Suchiad 2=2 Pe-

oy uLDIOTY chloride, phosphorous oxychloride, thipnyl bromidear the ke at .\
Y U550%6'80€0r 0516 6 hotirs in the absende or i the presence 20 of an’ ’
codid proprigted%ol\éenttfgée)lf%r]ggle, dichloromethane, chloroform,
te ra(f?f/%rojfuran, benzéne, a mixture thereof or the like, in the presence of
[016§ ase such as pyridine or the like if need be, , or by using an appropriate
Sulfonylating agent for example, methane sulfonyl chloride,
trifluoromethane sulfonic 3%%%?&0 é%%#‘é% i%%g’?‘é ﬁ%%/tgh%ot%efgé 233 mu1a
hours in an appropriate solvent, for exampie,dic loromethane,
(1a) t%%a%%roé%%"é‘g’}l%‘adér‘e‘f%h%'sf%’@%ﬁ" & t‘%@'thﬁ%dtrhaefe%%h%%:(?a“@%ﬁ'g (Step
the presence of a base such as frieth amlne,qpyrl ine or the like. [ ]
1-D) scg?lebceorf)veerr%lggn?gcﬁ] %?%Q%Pgif%rﬁ'gdu%tfgg t@aocqupsfggg'%s hydrochloric
acid, sulfuric acidor nitric acid or 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 (1c) can also be prepared
by a synthesis method described in Production method 2.

[0165]
[Production method 2]

[0166]

[Chemical formula 55]
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to 6 hours in the absence or in the presence of an appropriate solvent for
example, dichloromethane, chloroform, tetrahydrof uran, benzene, a
mixture thereof or the like, in the presence of imidazole if need be, by
using triphenylphosphine and carbon tetrabromide, carbon 10
tetrachloride or iodide. [0173] Among compounds represented by the
general formula (la), a compound represented by the general formula (Id)
can also be prepared by a synthesis method described in Production
method 3. 74] [Production method 3] [0175] [Chem @n rmula 56]
HO-N a) / w. O-U~~n~ w coop HuArwW NZ 3:X2ZJ (10a)
20 [0176] [WRERH ring Ar, U, W, X, Z, and Ra wejas defin&P2Bbve]
1 Conversion from the compounds represen d by the general
forpapdq (10a) and the general formula (13a) to thq@ympound
represTnted by the general formula (Id) (Step 3-A) canjbe performed

2C (aY ™Y | 2a
l \ZJ
X

/Q ./_Aa:m ‘/T AR- \ﬁn@

COOR COOR

(12) (1c)

[0167]

[wherein A® represents an oxygen atom, sulfur atom, or -NR'-, J
represents a leaving group, and ring Ar, T, U, W, X, 7, R?, 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 (1lc) (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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by using an electrophilic agent such as diethyl azodicarbonate, 5
diisopropyl azodicarbonate, dipiperidine azodicarbonate or the likeat O to
60C for 3 to 24 hours, in an appropriate solvent, for example, toluene,
hexane, tetrahydrofuran, a mixture thereof or the like, in the presence of
organic phosphorous compound such as triphenylphosphine,
tributylphosphine or the like, or by using a 10 phosphorane compoun

d
Lo Lugiigh ascyanomethyiehe bty HOSpROTANG, Cyanbitiethyflena o °e thane,
trimethylphosphorane or the like at room o 120C for 1 to 24 hours in an
- B i e TG oL Ebt et R o mure
tetrahydrofuran, a mixture thereof or the like. [0178] 15 Among compqund .
R R eahiSt by he SEAIAHGRRTA () o FAMBOUA EhrGSaniaD By The 0o

eneral formula (le) can also be prepared by a synthesis meg%od .
pota g B e o e e ape . sodtun

hydr ?%e?éé%%%@ﬁ%lg%o@ug{a %]_,{62 %(ta-léas_guHmo tt@ﬁg ol\>l<:lLéé glégy:ﬁ%dine ’
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
60



10

15

20

R' | OHC-Ua (13b) "VN\COOP 4B ArTR'U Zy'N\ COORa (15)
(1e) 0181] [wherein Tarepresents asingle bond, CI-C3 alkylene, C2-C3
alkenylene, or C2-C3 alkynylene, Ua represents a single bond, C1-C3
alkylene, 5 or C2-C3 alkenylene, and ring Ar, T, U, W, X, Z, R1, and Ra
are as defined above] [0182] Conversion from the compounds
represented by thegeneral formula (10b) andthen%ﬁneral.formula 14) to

exaNfeCeompotnd represemited 16 By the GeneraiTorminy () {Stepia-Ay car™ e

. be performed by using a reducjng agent such as lithium borohydride,
& miE5NE bBIHGAAdE” Solfum EyanoRdrohydrBa codhim of @ base such as

. tr'g;mftox%/boroh dride or the like at 0 .tp 60C for 1 to 24 hours in an
triet am Pe grl ine or Lthe %ﬁke. e
appropriate solvent, for example, methandl, ethanol, dichioromethane,
(01 7gljloroform, tetrahydrofuran 15 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 th
Hh con %?ﬁh%%]%gqsglsoabe ep% eg é% 7?8190 g& é or 0.5

. rm
like if né€d 6nversion from the compounds represented by

he enerajafor ula (15) and.the general formula (13b) to the compound
o 6 L A L R e TN I Lvent

foréﬂgﬁgﬁe,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]

X OH X
HO-U /@ 13a o-u Q
Z\/J 3-A z
(10a) (1d)

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

[0177]
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manner as described in Step 4-A. 5 [0184] Among compounds

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

general formula (if) and the general formula (Ig) can also be prepared by

a synthesis method described in Production method S. 10 [0185]

[Production method 5] [0186] [Chemical formula 58] x T-NH x Ar R

HOOC U\~N\ I (13b) TNOC U\AN\W J COORS Ar R W N COORS
KRBT X T-MAF AP T CERARN'S 17PEEOR 55 (10 f@foﬁﬁ‘]‘eral

formé herel M re Efo %]saleavm%grou& an Ar '1I'3<[J.1J W, X, Z, R1, and Ra

ﬁﬁe e gener mu t'o the compound

represented by the general formula (1d) (Step 3-A) can be performed
by using an electrophilic agent such as diethyl azodicarbonate,
diisopropyl azodicarbonate, dipiperidine azodicarbonate or the
likeat 0 to 60°C for 3 to 24 hours, in an appropriate solvent, for
example, toluene, hexane, tetrahydrofuran, a mixture thereof or
the like, 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) can also be prepared
by a synthesis method described in Production method 4.

[0179]
[Production method 4]
[0180]

[Chemical formula 57]
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[0188] 64 Here, as a leaving group denoted by M, lithium atom, copper
atom, -MgX1 (X1 represents halogen atom) and the like can be
exemplified. [0189] 5 Conversion from the compounds represented by the
general formula (16) and the general formula (13b) to the compound
represented by the general formula (If) (Step 5-A) can be performed by
using a condensing agent such as dicyclohexylcarbodiimide,

3-(3-dimethytaminopropyl)-1-ethylcarbqdiimidg Rydrochloride, 10 diethyl
HN-flano hos, azide diphenylpe, carbonyldiimidazole or the
S : :

i @231 0 TZ0€dgpketo 24 hours,—irf an afiffopriate solvent, for

R’ exam , dichloromethane, chlorof orma tetrahydrofuran, dietlhyl ether,
N,Qigl’methyiformamide, a mixture thereof or the like, in the presence of a
base sgjch as pyridine, 15 triethylamine, N-methyimorpholine,
4-(dimethylaminoypyridine %- rkﬂ?lhn the presence of a regction X
auxiliary ag ch as N-khydr@xybegzotriazole, N-hydroxy succinimfde

OHC?,W%pydko roxy-4-0xo-1,2¢gzhenzotric ' theNikdi a3
[0190] Witernative§OME conversioncanatose be erfoé(ned fi m letting COOF
the hcvpffund represented by tﬁ'@general formula (16) reactSwith thionyl
chloggle, thionyl bromide, acetic anhydride, ethyl chlorogagoonate or the

like, in the presence of a base such

[0181]

[wherein T® represents asinglebond, C;-Csalkylene, C,—Czalkenylene,
or C,-Cs3 alkynylene, U® represents a single bond, C;-Cs alkylene,
or C,-C; alkenylene, and ring Ar, T, U, W, X, Z, R?, 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 to60°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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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, tetrahydrofuran, dichloromethane,
N,N-dimethylformamide, a mixture thereof or the like if need be,so that a
carboxyl group is made into a reactive 5 derivative group such as acid
chloride, acid bromide, acid anhydride or the like, and then reaction with

the-€5MBbaRE PepreSBnted by tHE genéral forute by ts Bdnditted ot ©r 2+

5 tg 50C for 30 minutes tg) hourgin airk ppropriate solvent, for

form_ﬁ%&rﬁ&l ) BItRAEE FEtARYArohtaR Udich etfangS compound represented
N,N-dimethyl&ormanlide, ?e 0 mixture4th%r)eof or the Iike,gn the gresence.

by tho? abase such %%Lf/ri in(e, rie&%;t/%?’nine, 4-fcﬂrrhe ﬁﬁaer]ﬁin% IE)?/H |r{1e"JE)rSlIrlll"Jlr

0 nnthre like. %Olgl]li(;b(()n egsrior%r?om H1§Acompounds represented by the
@ Sené’lr%l ofmula (T ) and eeBenerarformula (17) to the compound

[018r presented 15 by the general formula (Ig) (Step 5-B) can be performed
ﬁ st by letting the compound represented by the general formula (16) react

with thionyl chloride, thionyl bromide, acetic anhydride, ethyl
ChicTSGatbomAte 6 e kS 2t -15 o 50 for 5 RinCAeR 16  nowrs™htRe (12
absence or in the presence of an appropriate solvent, for 20 ex le,

Liln({]S reﬁ_gﬁﬁﬁrﬁe% %ﬁlct?'ll?e {rpﬁrai ?ormu%_a @% Flgr%%ﬁ(general

compo
toluene, te uran, oro thane, a mixture thereo , 1N

formg?apr ence of %9%%‘3 BQChrgéﬁ%yr”dé{‘%g”éasg%'r?t@QSfsr the like f need., s peq

e, so that a carboxyl group i ade into a redctive derivative group suc
in P %%@t‘i@ﬂ”&%t‘gﬂ% byomide or acid anhydride, and then reaction with
t

€ compoun
[0185]
[Production method 5]

[0186]

[Chemical formula 58]

X T"}‘:" X
R
HOOC-U /@ 13b T-NOC—-U Q
Tl Neoom 2 (W T O

5-A

(16) (1)

X

T—M
T-0C—U
5-B z\)

(19)

[0187]
[wherein M represents a leaving group, and Ar, T, U, W, X, Z, R,
and R® are as defined above]

[0188]
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25 represented by the general formula (17) is conducted at -78 to 50C 66
for 0.5 to 12 hours in an appropriate solvent, for example, toluene,
tetrahydrofuran, diethyl ether, a mixture thereof or the like. [0192] Among
compounds represented by the general formula (Ia), a 5 compound
represented by the general formula (Ih) can also be prepared by a
synthesis method described in Production method 6. [0193] [Production

method 6] 70194t 18 {ERETEABrMGRSEG XK W uT-E0ON 2§y copper

o~ Ar TON Ri =N \ vvvn 1815’ "COOK' Z 6-A (10b) % h) ti((ﬁ\]}é)S]
atomnyhéfaih ring Ar U WX SZ"R1CHRY RS asGéfine T 161861

1%%: nversion from the compounds represented by the general formula
exemp §Olaen the general formula (18) to the compound represented by the
[Ol8g?neral formula (Ih) (Step 6-A) can be performed in a similar

Conversion from the compounds represented by the general
formula (16) andthe general formula (13b) tothe compoundrepresented
by the general formula (1f) (Step 5-A) can be performed by using
a condensing agent such as dicyclohexylcarbodiimide,
3-(3-dimethylaminopropyl)-l-ethylcarbodiimide hydrochloride,
diethyl cyanophosphate, azide diphenylphosphate,
carbonyldiimidazole or the likeat -15 to 120°C for 1 to 24 hours,
inanappropriate solvent, 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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manner as described in Step 5-A. [0197] 20 Among compounds

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

general formula (li) can also be prepared by a synthesis method

described in Production method 7. 67 [0198] [Production method 7]

[0199] [Chemical formula 60] T-NH Ar R' (13b) 7-B X X/~T NCO/ e-
£ ~~~ArH-AU ~~\T N-CO A~ Z ¥N COORa 7 A (19) Ar R N COOFP 5 £

°r 18 h 02607 [wRErein Ajtlnre% Eséhits AR Txygenatom oKL 4fd °F a0
rin%Ar T, U, W, X, Z, R1, and Ra are as dg(gilned above#éo 015#11?0
PP Rhvaisort fromth 'coﬁ?ﬁou‘?f&%“}%%%seﬁ? By the G&héral formdigrar
. 10c) and.the general farmula (19)_to the compound represented by the

i on g AT ORI (1 (Sieh 70y Sar 6% PEFafed SO T Crerbol o che
like if 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
mixture thereof or thelike, 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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100C 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 (li) %?%? 7-B)
£or Gan b8 68 pEtbrmedréating a6 1o 868 fit 0758 125 Rbufst r?e' toluene,

appropriate solvent, for example, toluene, tetrahydrofuran, ,
tetrGaRiGr BinaHAHe, SN HeTyIE drimdmitie™ & T8 Thére0f BF tietkel 12

[019i the presence of a base such as pyridine, triethylamine or the like if
ficed be, 5 by using carbonyl diimidazole. 0203] Among compounds

represented by the general formula (Ia), a ¢ ound represented t
e B B By P PR e 2 e, &
described in Production method 8. 10 [0204] [Produycti

o St ARG

T l)on method q
COMPIG205] [Chemical formula 6] XX T+ AF (138) TSOCO' NP2

by aU§QJ%h%ZE§3§£ ]6éyX£%g§% Eg in Production method 6.
[0193]
[Production method 6]

[0194]

[Chemical formula 59]

X X
/@ T—COOH
HN-U
YWY Scoor 09 (ay TN o
R’ W Rt W COOFRe
Z\“) 6-A Z\/)
(10b) (th)
[0195]

[wherein ring Ar, T, U, W, X, Z, R', and R® are as defined above]
[0196]

Conversion from the compounds represented by the general
formula (10b) andthe general formula (18) tothe compoundrepresented
by the general formula (lh) (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 represented by the general formula (1i) can also be prepared

by a synthesis method described in Production method 7.
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\/ 8-A (10b) (1D 15 [0206] [wherein ring Ar, T, U, W, X, Z, R1, and Ra are
as defined above] 0207] Conversion from the compounds represented by
the general formula (I0b) and the general formula (13c) to the compound
20 represented by the general formula (lj) (Step 8-A) can be performed in
a similar manner as described in Step 7-B. [0208] 69 Among compounds
represented by the general formula (la), compounds represented by the
wwééneral formula (1k) and the general formula (11) can also be prepared
o %a sglnthesis %}e h%q described in Production method 9. 5 [0209]
[PromBisgaetion e I [0210] [Chemical formula 62] X X W-CHZ
Hz)gN | OHC-(CH2)gN i COOFP COOFf ZJ Z~ (12a) (15a) (CF1)P
O19-A9 Ar (CFz)CHZ ,1a Ar

[Chemical formula 60]

R" (13b)
7-B
/ X \
/@ NCO

[019

X
fﬁ
\\,

1 W
z 7-A R z W

(10c) (1)

[0200]

[wherein AP represents an oxygen atom, or —NR?—, and ring Ar, T,
u, w, X, 7, Rl, and R* are as defined above]

[0201]

Conversion from the compounds represented by the general
formula (10c) andthe general formula (19) tothe compoundrepresented
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,
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

represented by the general formula (1li) (Step 7-B) can be
68
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(20) (21) XX (CHZ)PCH=CH(Ch~)gN Ar (CHi)"~N COOFP ArZ,(1,,,
COOK Zv k)~ (11) 10[0211] [wherein ja represents a halogen atom; p, q
which are identical or different, represent 0, 1 or 2, and p + q represents
0, 1 or 2; krepresents 2, 3 or 4, and ring Ar, W, X, Z, and Ra are as
defined above] 15 [0212] Conversion from the compounds represented

by the general formula (E12a§ andthe general formula (20) to the .
perLRSMpdhna repradehted 70 BY the'genéraPidimbia () (Step GAFEAT BRT Tate

erformed first by |etting the compound represented by the general

oL (5 R S 6 GRS er L S S Bgme thane
triphenylphosphine, triethyl phosphate or the like at -78 to 12QC fqr 1 hour

N AT T e A AE ARG BieSERee Bl apbr i SVRT =2

for example, toluene, tetrahydrofuran, benzene, a mixture thereof .or the
OF a Ra T ih PRy IS AAIe tEACE T o e Ot o ekonish Bied e
the %erg:erg formflad(lZO 9&5728 0 120C for 1 to 12 hours in an appropriate

by “Solv nt, for exc ple,tlouene, etétrahydrofuran, diethyl ether,

[ozogi ethylsulfoxide, a mixture thereof or thelike, in the presence of a base
such as sodium hydride,

Among compounds represented by the general formula (la), a
compound represented by the general formula (17j) can also be prepared
by a synthesis method described in Production method 8.

[0204]
[Production method 8]
[0205]

[Chemical formula 61]

8-A
(10b) (1)

X
Q 5 &
HN-U T-OCO-N-
(13¢)
R m OOFe R o COOR

[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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n-butyl lithium, lithium diisopropyl amide, lithium Isis (trimethylsilyl)amide,
potassium t-butoxide, sodium hydroxide or the like. 15 [0213] Conversion
from the compounds represented by the general formula (15a) andthe
general formula (21) to the compound represented by the general formula
(1K) (Step 9-B) can be performed in a similar manner as described in

Step 9-A. 20 [0214] Conversion from the compounds represented b)ﬂthe
geh8rl SofmURI LR o thegerieralformiia (115 (Step-ef canpeita (1a)

f d at0to 80C for0.5to 12 h in_hyd t h t
compBps Fert eeented DY ERE T SR Hnd Sh LS bolver . Tl mrlRpReneral

ethanal, 25 ethanol, ethyl acetate, tetrahydrofuran, . .
ormU dimelhyhiariide: % A HATS térdof of thd T id e idsdRgs = 1o

of metal catalyst ﬁu%{w gs palladium on activated carbon, palladium on
in Production et . g . . .
activated carbon-e yléne diamine complex, platinum on activated

e rbon, platinum oxide, rhodium on aluminum or the like. 5 [0215] Among
[020 j
compounds represented by the general formula (la), a compound

[Proaelpcrﬁsented b thg ge eral formula (Im) can also be prepared by a

synt &sis met %8 described in Production method 10. [0216] 10

wm[ﬂroduction method 10] [0217]

[Chemical formula 62]

X

X
J—CH,— (CH,) /@ OHC—(CH,) /@
i A COOF YN
20 2

COOR

(12a) (15a)

(CHz)p-CHO oA 9-B a (CH,);CHz e
(20) (21)
X X
CH,) CH=CH(C /@ e, (CH), /@
( H,),CH=CH(CH), wN COOR \I/\N COOR

z W A
(1K) (1)
[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, 7, and R® are as defined
above]
[0212]
Conversion from the compounds represented by the general

formula (12a) andthegeneral formula (20) tothe compoundrepresented
70



10

15

20

25

[Chemical formula 63] (CH2)PC=CH X Ja_ (C)a ~N COORI Ar (22) (CA)P
C=C (CH2)~N Ar COOFF zJ ,0-A ZJ (12a) (1 m) [0218] 15 [wherein ring
Ar, W, X, Z, Ra, Ja, p, and g are as defined above] [0219] Conversion
from the compounds represented by the general formula (12a) and the
general f ormula (22) to the compound represented by the general
formula (Im)_(Step 10-A) can be Performed at -78C 20 to room _
Y tiemperitare ol 18U hdurs) in'arr GBpropriat€ $BIVETL Por Exaitiie f1r St PV
toluene, tetrahydrofuran, diethyl ether, dimethylsulfoxjde,
Tt B RO RBROE THAMRIC, achilre 2 Frdrebr or thE T Andha?) Teact

. p,Presence of a base such as sodium hgdri e, n- utg/l Iitthiu,mhlithiuq1h hi
I8, otHsSiu Gamonate or the ike. With dddition of appropriate  <P4nes
. _laodide salt such as sodium iodjde, copper (l) iodid trabutyl ammoniu
erieldie SIEIRE T rided: Bbe D307 Proctor Athod T2 amorg™ £o 12
comrpoclﬁnds %egresented b tk%%eqeneral formul%(g%, a compound

hourrseﬁresen?eg y?ﬁé: %e%]éré formulgr(%%?%gﬁ be prepgiltpel%lrbﬁ3 a ls%t%ess?slvent’
for g%gggqg?sgg?ggg%fwgg%%%igdrofuran, 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 compoundrepresented
by the general formula (1lk) (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 (1k) to the general formula (11) (Step 9-C) can be performed
at 0to 80°C for 0.5 to 12 hours in hydrogen atmosphere at atmospheric

pressure to 0.5 MPa in an appropriate solvent, for example, methanol,

ethanol, ethyl acetate, tetrahydrofuran, N,N-dimethylformamide,
71
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10 method 11. [0221] [Production method 11] [0222] [Chemical formula
64] HO-U\ N'PG' H-ABU"y"--'N PG' T" J (23a) k~0j T-J 11-C Ar 11-A (11)
T-Aa-H Ar T-Aa-U--T--'N- PG' ZJ 11-B (24) (25) 11-D Ar T-Aa-U /~NH
ZWJ 15 (6a) 73 [0223] [wherein PGL1 represents a protecting group, and
ring Ar, T, U, W, Z, Aa, and J are as defined above] [0224] 5 As a

. protecting group_shown by PG1, acyi group such as acetyl group or
& T oA RoUBTIvRS AR arbbriyf BrtiF SGATS ©F metal catalyst

such as palladium on activated carbon, palladium on activated
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
x ‘(% X
o CH,)-C=C-(CH,)
J—(CH,) /Q 6 (22) () 3 /@
) w COOR — m COOR
(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 compoundrepresented
by the general formula (1m) (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

72



10

15

ast-butoxycarbonyi group, araikyioxy carbonyl group which may have

substituent such as benzyioxycarbonyi group, or araikyi group which may

have substituent such as benzyi group or p-methoxybenzyi group 10 can

be exemplified. 0225] Conversion from the compounds represented by the

general formuia (23) and the general formuia (11) to the compound

represented by the general formuia (25) (Step 11-A) can be performed in
theraaimilat 15 mdrmerias desaritetkin Stap 2022 6] Conversiohifromtir ide,

compounds represented by the general formuia (24) and the general .
N-bufsrhuta F3HH6 thé toipduntrepresétitéd By e Gerdtarormuts (38)e Like,
(Stgg 11-B) can be performed in a simjlar 20 manner as describéed in .

Stép 2802271 BEi5n f6MtHE Sompotiid rereSBntedby the Fanarst e
copplMUi3 (232) 10 the compauind represented by the general formula(24) ¢ . .
Step 11-8 can be performed in a similar manner as described in Step
pe. 252-C.740228] Conversion from the compound represented by the

general formula (25) to the compound represented by the general formula
[022(6a) (Step 11-D) can be performed by deprotection according to a known
method, 5 for example, those disclosed in "Protecting Groups in Organic
Syathesipubtisked by Joba Wily andrSors(h999))tis represented by the

with

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]

- _ - U ~
HO Um PG’ H-A2— WN PG!

(23a) (23)

—J
11-C 11-A
(1)

T—Aa-H
J-u ~PG! (13) T-A2-U ~-PG!
z 11-B z

(24)
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0229] As such a method, methods using 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 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 15 method
(02233, [0231] [Production method 12] [0232] [Chemical formula 65] OH HO
Uz NPG1 Arélsa ArO UN.PG1 ilnillnilZJ12-A (23a) (25a) 20
[wheg538) TihereRiring A%, U WP 22 BRG'PEY afé Adtefitidd dbde] 75 02347
Conversion from the corgcl)ou%ds%%e resented by the general formula
(23§)nan thaergeenaesrafjf%rmﬂ% (1 aj%foe he compound represented by the
[OZZQ?neral formula (25a) (Step 12-A) can be performed

Zz, A

As a protecting group shown by PG, acyl group such as acetyl
group or trifluorocacetyl 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 compoundrepresentedbythegeneral 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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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] Ar Ta-CHO
05, HN-U\_N.PGI (14) R1Z w 13-A (23b) ~T NH Hurl-i is Ar " ~NPG' ~~

[02283p) Ar -N'ru W R1 ZJ ZJ 13-B (26) (25b) 15 [0238] [wherein ring Ar,

T, Ta, U, Ua, W, and PG1 are as defined aboa/ 76

, R1 0239
GO RBTEG B R RGO FE ST ) R CoherR dener al formula

(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, methods usingacids, 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]

Cr
HO- U\’/\N/PG‘ (13a) O—U\/\N/PG‘
w > w
Z\) 12-A A

(23a) (25a)

[0233]

[wherein ring Ar, U, W, Z, and PG' are as defined above]
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formula (23b) andthe 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) andthe general
formula (13b) to the compound represented by the general formula (25b)
wm%tep 13-B) can be performed in a similar manner as described in Step
-B. 10 [0241] In Production method 1, among compounds represented by
the general formula (6) , %comé)ound r%presented by the general formula

(65) TARBE proparéd By ‘2 'SynthE&S Mitiod dREE e M Pratiutfion 9eneral
. m‘}etho 4.)156[%?42lk__]j Production m thogé4]§%%%3] [Chet ical formula q
CrMB7PT-NH HOOE U PG AFRI TENOCUPGT SNEN (13b) AR ZTHAA
reprlezsepr\f]t’eg%%/(gg)e g_eNnngég‘jfyFm% -aB (AZrSF\z:lI)Z?]S@e@ 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]

T"‘—CHO
HITI—UY\N/PGﬂ (14)
ROz W 13-A

(23b)
— a P R — — _ 1
Z 13-B R Z\)
(26) (25b)

15
[0238]

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

[0239]
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20 [0244] 77 [wherein ring Ar, I, U, W, Z, R1, and PG1 are as defined
above] [0245] Conversion from the compounds represented by the
general formula (27) and the general f ormula (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 representedby the general formula (28) to the compoun

d

repra8¥ited by the 'geherdi SormiiB (8BS s teFP16 198 chr Be pafoffisg 2
c ina sir%rjg?r mann%r: as descriied in Ste é]BD 0347] In Production fed
OT MK edhb T aMiSh CoMpotnds repr8Seritdd By the " §ererareHAtIA(Bf e te

compound represe ted&B tt}eé%ener orqula 1 %60 c%gjbe égpared. .
oy L R or DA TG & S Lax
nann Produc(%i{)nsmethod 1%}\'[0%%9& Zg_é:hemical formula 68] 78 ~T COOH

NP %\rifé)bgfl-c PriN’

[0240]

Conversion from the compounds represented by the general
formula (26) andthegeneral formula (13b) tothe compoundrepresented
by the general formula (25b) (Step 13-B) can be performed in a 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]

T—t?lH
HOOC- UY\N/PG R! (13b) T—:':?C_ U\/\N/PG”
w W
Z\) 14-A Z\)

(27) (28)

Oy
148 z

(6b)

[0244]
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R''vR Z 15A (23b) (29) Ala T-CON- UC NHi 15-B R ZJ (6¢) 0250]
[wherein ring Ar, I, U, W, Z, Rand PG1 are as defined above] [0251] 5
Conversion from the compounds represented by the general formula
(23b) andthe 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. [0252] 10 Conversion fromthe compound
[whe resBséntBdby te Jenéral tormita t29) 8'the Gompotind Fepresthfed By °Ve!

024th€ 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,

amon compoungrergre ented ?éth eneral formula E?) a com ound

repre8eited by the ‘géneral ofmil tan erﬁrse%%ree by 4 dymthesigeral

f ormn'hetﬂgéj Clgesco\b&gelggggg%(itlggrmgihogl%% )[Ot205§ Erpoéjlyg ?fnepre 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) ,6-B T-NCO H-Ab- Ar
~N#PG (19) _ Ar T-N-CO-A- U N.PGI Z16AR Z W (23c) (30) ArTN
CO-Ab - ~W INH 16-C R' Z (6d) 0256] 5 [wherein ring Ar, Ab, T, U, W, Z,
R1, and PGL1 are as defined above] 0257] Conversion from the
compounds represented by the general formula (23c) andthe general
formula (19) to the ompound represented by the general formula (30)
(Step 16-A) can If OIS a similar 10 manner as described in Step

HIN7 €6hve from the co ndE TERMES \FRGgeneral
Rlorm é/‘@c) aer‘rrTE‘qerrerral'fUnn 3b) to th@ com ounjj
repr%s,er;ted by the genéral formula (30) (Step 16-B) can b€ performed
(29)

— (T
15-B 2 W

(6¢)
[0250]
[wherein ring Ar, T, U, W, Z, Rl, and PG! are as defined above]
[0251]

Conversion from the compounds represented by the general
formula (23b) andthe general formula (18) tothe compoundrepresented
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]
79



15 in a similar manner as described in Step 7-B. 0259] Conversion
fromthe compound representedby 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
025formula (6) , a compound represented by the general formula (6e) can be
[ Btlepared by a synthesis method described in Production method 17.
0261%\I [Production method 17] 10 [0262] [Chemical formula 70] Ar ~T
A -ﬁ%@‘%ié‘c)@- _GO-N-N.PG' R TW~ArR' 7W j -~/ 17-A -~/

(230) (31) 1V GV-N1\_Ari Y NH 17BRZW
T_
|
‘ R' (13b)
//// 16-B \\\\

’ ;‘ ~NCO N
- r
H Ab—LJ\/\N/PG‘ (1 9) T"'IQ_CO—Ab_ UY\N/PG1
'} 1 W
Z\) 16-A R Z\)

[Che

(23¢) (30)
° T-l?l;CO—A"-— U\’/\NH
16-C R 2 W
(6d)
[0256]

1, and PG! are as defined above]

5 [wherein ring Ar, Ab, T, U, W, 2, R
[0257]

Conversion from the compounds represented by the general
formula (23c) andthegeneral formula (19) tothe compoundrepresented
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 compoundrepresentedby the general formula

(30) to the compound represented by the general formula (6d) (Step
80
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(6e) 0263] [whereinring Ar, I, U, W, Z, R1, and PG1 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 compound represented by the general formuia (31%t0 the compound
16‘CPep?é&er%%d%%ﬁ%&%%r&lrfoﬁmﬁé“(ééf@t@ﬁ“fﬁ%)% nbeSgértdintedh SteP

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

11 Dmethod 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.

o2 lo[Eheton et 1) 6260 Crentolomie U1, 1
gene T DRGHZ 118RAAT | Compound represented by the general formula
(be) can be prepared by a synthesis method described in Production
method 17.

[0261]
[Production method 17]
[0262]

[Chemical formula 70]

(e
HN‘MN/PG‘ (13¢) T-O-CO-I}I— UY\N/PGJ
R! w 1 w

(23b) 31)
T-0-CO-N-
NH
= T

[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]
81



(20) (21) Ar (CFi)PCH=CH(Cfj)g NiPG' 18-D Ar (CFUk\'--~N-PGI Z, (32)
(33) 18-C 18-E Ar (CF6)PCH=CH(CF1)q"r'--~NH 18-F Ar (CHz)k~NH ZJ
Z, (60 (6g) 0269] 82 [wherein ring Ar, W, Z, Ja, p, q, k, and PG1 are as
defined above] 0270] Conversion from the compounds represented by
the general formula (24a) andthe general formula (20) to the compound

represented 5 by the %eneral formula (32) (Step 18-A) can be performed
in E%Hﬁﬁa‘?sﬁm%{ﬁ%éf’gé GESTHBBE M Steprd-AS 62717 CoveTSioh Front ther muta

compounds represented by the general formula (26a) andthe general
(511 OB EEB ThE GohfFoLATTEbrece et T05) e Heneian o uld Tho) 5@
17_B§ftc§e% 8-B) c%ggéogrformed.m,alsnmllar manner sdescgbed in

e
727 Conversicn fomihie Conigoling representadby ths genera 110

mula (32) to the compound represented by the general formula (6f)

[026 tep 15 18-C) can be performed in a similar manner as described in

5 SK%%Jgfgduction method 1, among compounds represented by the
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!

(24a) (26a)

(CH);CHO (BA 18-B (CFE);CH{ "
(20) 21)
18-D CH,) ~PG!
(CH),CH=CH(CH)p -~~~ PG —— ( SN
w
T fw)

(33)

(32)
J 18-C l 18-E
(Cl-g)pCH=CH(CI-;)ﬁ/\NH 18-F (Cl'k)kY\NH
z W) AP

(6 (69)

[0269]
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0273] Conversion fromthe compound representedby the general formula
(32) to the compound represented by the general formula (33) (Step 20
18-D) can be performed in a similar manner as described in Step 9-C.
[0274] Conversion fromthe compound representedby 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.

[wheg538] EbRefsion font the! confiiodhd Feprd8enfed by the Jereral Buf e Ve
[027§ (6f) to the compound represented by the general formula (6g) (Step

é-F) can be performed in a similar manner as described in Step 9-C.
OZ%G]HIn?E’:roduct%n meth%d 1, among ¢ mpounds represen ed tt%the 10

gensral ferta (6)F A compotind Fepresentediby the generalformilad Serat

rornfe) L% BEPAISUI 8 s et Pt Il onced
bytﬂlgkggtgéygcgggmula.(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) andthegeneral formula (21) tothe compoundrepresented
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 compoundrepresentedby thegeneral 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 compoundrepresentedbythegeneral formula

(33) to the compound represented by the general formula (6g) (Step

83
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Ja- (CHz)q PG' Ar (22) (CHz)P CC-(CHL)g PG' N Z W 19-A Ar (24a) (34)
(CH2)P CEC-(CHZ)q 19-B Ar ~NH ZJ (6h) 0279] [wherein ring Ar, W, Z,
ja, p, q, and PG1 are as defined above] 84 0280] Conversion from the
compounds represented by the general formula (24a) andthe general
formula (22) to the compound represented by the general formula (34)
18_E§Step 19-A) can be performed in a similar 5 manner as described in Step

0510381 CONVErGON fromthe copolnd VephéSertdby e ddidtal » 5:°P

11_Dformula (34) to the compound represented by the general formula (6h)
(Step 19-B) can be performed in a similar manner as described in Step
[027%9 11-D. [0282] In Production methods 2 to 10, compounds represented
y the general formulas (10) , (15) and (16) can be prepared by a
syr&thesis methogl descgbed in Prodgction methaod %Hg 1;;)}{0283

onversionfromthe compoundrepresentedby tliegeneral formula
(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

S*=(CH), Y\N/ PG (22) (CH*)ECEC_(C'-E)"W/\N/ PG
w) "
z 19-A z\)

(24a) (34)

(CH,)-C=C~(CH,)
19-B i q\(\NH
— W
2V
(6h)
[0279]

[wherein ring Ar, W, 7, J% p, g, and PG' are as defined above]
84



10

15

[Production method 20] [0284] [Chemical formula 73] 85 _ X X PG2-A-U

(7)\/ PGz-A'-U \ ~NH COORa ~N COOFP zJ 20-A zJ (35) (36) X 20-D

20-B E X (8) CHO 20-C H A-U COOFi' ZJ PG2-Ac-U\~'N' zW | CHO

20-E (37) OHC Ua-INN\ I W COOaF Z (15) 0285] [wherein PG2

represents a protecting group or hydrogen atom, A' represents an oxygen

atom, sulfur atom, -NR1-, or -OOC-, and U, Ua, 5W, X, Z, R1, Ra, and E
[0288]e as defined above] [0286]

Conversion from the compounds represented by the general
formula (24a) andthegeneral formula (22) tothe compoundrepresented
by the general formula (34) (Step 19-A) can be performed in a similar
manner as described in Step 10-A.

[0281]

Conversion fromthe compoundrepresentedby thegeneral 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]

85



As a protecting group shown by PG1, acyi group such as acetyl group or
trifiuoroacetyi group, lower aikoxycarbonyi group such ast-butoxycarbonyi
group, araikyioxy carbonyl group which may have 10 substituent such as
benzyioxycarbonyi group, araikyi groups which have substituent such as
benzyi group, p-methoxybenzyi group or triphenyi group, silyl group such
as trimethyisilyi group or 86 t-butyidimethyisilyi, phthaloyi group or the like
can be exemplified. [0287] C ion from the compounds represented
by the general 5 formulagt: the general formula (7) ig-tin
compound represented by t eneral formula (36) (Step @
P&zﬁdt}crﬁéjd\'r\aﬁ\smilar % nner%&ﬁsh‘%eﬁn éte TANT0288 coome
Conversionz@/ﬂithe compeunds represented by t eral 10 formula
(35) and the general formula (8) to the compound represented by the
general fort@®@la (37) (Step 20-B) can bgr performedin Qimilar manner as
described in Step 1-B. [0289] Conveygion fromthe compound
representedby t eral formulag”"15 (37) to the gouppound represented
by28R gene a (36) (Stegp 20-C) can be perforgned jq x similar
manngr as dggcri in Step,156:¢0290] In the genera fj@ (36),
convefsion from a compouyrid in H—A°—UY\

N
COOR
" Tw)

/@ (10, 16)

CHO 20-E

PGZ—A—U Y\N
A

(37) X
OHC—U NJ\>{

RO

(15)

COOR

[0285]

[wherein PG? represents a protecting group or hydrogen atom, A°
represents an oxygen atom, sulfur atom, —NRL} or -00C-, and U, U%,
w, X, Z, Rl, R?, and E are as defined above]

[0286]

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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20 which PG2 represents a protecting group to the 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))". 87 As such a method, methods using acid, base, ultraviolet
rays, hydrazine, tetrabutyl ammonium fluoride, trimethylsilyl iodide and
t-bulibliket akWelPas 8 redBicing Métod TaR'He &teripiftiet {02913 "5 itfthe
neral formula (10), conversion from a compound in which A’ is an
exemgiﬁgfénegtt)m (excluding compound in which U represents a single bond)
the compound represented by the general formula (15) (Step 20-E) can
performe at -78 to 50C for 15 minutes to 6 hours in an appropriate
Solé/ent, for example, diclgl?romethaneﬁ&o tetrah dronga , %iet IIlether, a
mixtare theteof or thelike, in the presence of 2 base'such a © genera
trieth ine, pyridine, diisopropylethylamine or the like, and in the
tor o ey e, B P Aot s o Sy R g Hifubge ™ o= ed

acetic_acid, by using a ézct hilic agent such as oxalyl chloride, 15 . .
b e B e Qs Fao b Lol o™ oimitar
anhyddrid . 02921}Agernati¥%l thle_cAompound represented by the general
S rmula O%Esa)céaln be plrgpare%%y reaction at 0 to 50C for 30 minutes to
9 12 hours in an appropriate solvent, for example, dichloromethane,

[02821

[028§

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,PGzrepresentsaiprotecting'grouptx)the 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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25

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 50C for 25 10 minutes
to 36 hours in an appropriate solvent, for example, 88 chloroform,
dichioromethane, acetonitrile or the like, using tetrapropyi ammonium
perrutenate in the presence of 4-methyimor$holine N-oxide. Furthermore,

it CaR B8 prepdrad by Tedbtbh 4t © HPSAE for 5 0,55 &/hBursiA ah 1ot F2vs:
appropriate solvent, for example, chloroform, dichioromethang, benzene,
iyl GRS o S A S B CUBe oo2 Bt SIBR S itk Loatte and
ochiorite, a reaction auxiliary agent such as potassium bromide and a
the P Lo o S B S o R R o
[029é,]z,6,6-tetramethyipiperidine 10 N-oxide. 0293] In the general formula

0) , the compound in which A’ represents an oxygen atom can be

conyerted.into a compaund,in which ¥ represents, N1, for sxample, by, g

Gabriel réactionin accordance Wit a)khown 15 iethiod, for examp?e,

Jikken K"}%lak“ Koza (,CEXIQegmeritgl Chemclg%rgg Lec%ug%? &%ulbélﬁth %Yﬁr cent s
y the genera formuta

Whicﬂlaru%esn . [8%2]6Rrr?onog c ?nxp%unccjﬁ?gpres nted
o o1 () SO SRS e ool D EASA0R, v
(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 compound represented by 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,
88
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[0295] [Production method 21] [0296] [Chemical formula 74] 89 X Ar T
'‘4'H [ X,,., HOOC\N GOOFP (13c) Ar T AICONIFL}>~N\JY ZW 21-A
~~ZJvvvn (10) (16) 0297] [wherein Ad represents an oxygen atom, or
-NR1-, and ring Ar, T, U, W, X, Z, R1, Ra are as defined above] 5
Conversion from the compounds represented by the general formula (16)
and the general formula (13(:1), to the compound represented by the

Y .
chlopef &l tormiid (6) (Bep ALKy c&T BE pitorrhed fiPst By fetling tHe S +19
compound represented by general formula%G react at room
tetr g A BRI RELNE i A BB SOaRE 10 for
4 exam le, benzene, toluene, tetrahydrofuran, 1,4-dioxane, a mixture
e HEfed gr%%iif(g,e in the ‘preSence of abase such as pyridine,

triethylamine, N-methyimorpholine, 4-(dimethylamino)pyridine or, the like,
oA CEbThE azihe S Zs G PR O Sada B dhe e C 2"

0.5 £oNYaILa carboxyl grou ‘%toral%iéé’cé’a%tgn%r?“fé P2.and hen 11 oroform,
conducting reaction wit %hepcompouna represen ed byxtﬁe geﬁera}f

aicn MR (139 21010 130, for Oy R 1012, ROYEEIN, 3N BPPEPTALE | e sence of

a cooxidant such as sodium hypochlorite, a reaction auxiliary agent

such as potassium bromide and a buffer such as sodium hydrogen

carbonate aqueous solution, using 2,2,6,6-tetramethylpiperidine

N-oxide.

[0293]

Inthe general formula (10), the compound inwhich A 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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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-methyimorpholine, or 20 4-(dimethylamino)pyridine if

need be. [0298] 90 The conversion may be performed by letting the

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

5 minutes to 3 hours in the absence or in the presence of an appropriate

solvent, for example, benzenéf’-tétrahydrofuran, 5

dichiorometh mixture gof or the like, in the presence of a base
HOOSuthaspyyj triethyiamine {1 %Red b wsing THonyiCBhid e, thigryR><

bromi%e\'ﬁ?ﬁetic anhy8®1€ or ethyJ cRiorocarhorate, thereby makﬁw\@’}J i

carboxyrgroup into a reactive derivative group such as acid chloride, acid

bromide, gr acid anhydride, and then 10 conducting reactir‘boht 0 to 50C

for 0.5 to 6 hours in an appropriate solvent, for example, water, acetone,

]7 4-dioxane, tetrahydrof uran, benzene, toluene, dichioromethane, a
[029n% . . .
xture thereof or the like, in the presence of an auxiliary agent such as

18-crown-6 if need be, using salt azide such saodium azide or silyl azide
h \K S. % 7 %ﬁ "y d A ’ TI
v ®suchas 15 terﬁ)’r]{eetﬁ)enrsﬂ yi aazrlldeo,xa\ﬁ%let]ﬁeﬁ c%nﬁdugtrlng reactlon at room °
U, Wt,erg%per 'Eurﬁlt,o ]E§Ogrfce)r %go g[%po%%lna%%\g%ﬁ)ropnate solven‘t, for
éxarhple, benzene, tolueng, tetraﬁy rofuran, 1,4-dioxane, a mixture

theé%%@%rrté‘ﬁ%e’E@%ﬁ%b?!h”éa‘é@% SAIRQYI GouR Inte an i§°c¥%”eat§§nera1

group, and then conducting reaction with the compound 20 represent

formBX gth?l%%ngﬁ%{ {9{5"&@1@13’&1 %%Qﬁ%%éloﬁ gpé )OtSOtQhe compound represented

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 3 to 12 hours in an appropriate solvent,
for example, benzene, toluene, tetrahydrofuran, 1,4-dioxane, a
mixture thereof or thelike, 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°Cfor 0.5tol12hoursinanappropriate
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]
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12 hours in an appropriate solvent, for example, benzene, toluene,
tetrahydrofuran, 1,4-dioxane, a mixture thereof or the like, in the presence
of a base such as pyridine, triethyiamine, N-methyimorpholine,
4-(dimethyiamino)pyridine or the like if need 25 be. 91 Among
compounds represented by the general formula (la), a compound

represented by the general formula (I %can alos be prepared_by a
syhB S5 HEMo HbCHBEd T PRSUCHDH Tethibd 25 [0958) F6° compound

Production method 22] [0300] [Chemical formula 75] R5 | Rs-Si-CN
ool CHO R 4 S3A B CN ps X AT O-SIHO X FAA COK fad) A F0°C o7
5 min%ic::éﬂé’\tl'_})%%(gﬁrg %%_Ehzé]agszgrglc%) c!_f] i%zﬁ?leA}r)resence 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, aceticanhydrideor ethyl 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, for example, 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, a
mixture thereof or thelike, 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, in
the presence of a base such as pyridine, triethylamine,

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

be.
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(11) R5 X /R6-SI-CN X OHC-USN\ I R4 (39) R5 IJ~~ Z W COOFP

R6-Sr0 | N)YCOOFF J 22-C ZJ (41) (42) [0301] 10 [wherein R4, R5 and

R6 which are identical or different, represent a lower alkyl group or aryl

group, and ring Ar, T, U, W, X, Z, Ra, and J are as defined above] 0302]

92 Conversion from the compounds represented by the general formula

(3? and the general formula (639g to the compound represented by the

gehBralt formmliik (A5 (S5 225R) it Be perfolmedraty - 6o & for'sie' 13 @

24 hours in the absence or in the presence of an appropriate 5 solvent, for
oM G A BlE PR O At SHIGRTEr, 1TARY ottt HibyT eiert™ Spar e
N,N-dimethyiformamide, 1,4-dioxane, acetonitrile, a mixture thereqf or the
oY 2 i e predRE Of LS A S at S 54 el G b, (6303]
[029% Conversion from the compounds represented by the general formula
12) and the general formula (40) to the compound represented by the

[Prog%ré%rfl(lj;lorrrpeu%%gg) é%t?p 22-B) can be performed first by

5
[0300]
[Chemical formula 75]
RS
|
R6—Si—CN
T-CHO R (9)
(aY ]
N LR
38
(38) ' ox
1 Tio'?“”‘ X
o A w
-U\/\N (40) T—OC—U\'/\
COOFe N
e
AP 22.8 AP coo
(12) (19)
T—J
22.D
(11)
w®
X RO—Si—CN X
RS ON
OHC- /@ R* (39) e /@
w COOR ~ ————= RS-0 UY\N OO
z 22-C R z W
(41) (42)
[0301]
10  [wherein R*, R’ 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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letting the compound represented by the general formula (40) react with

the compound represented by the general formula (12) at -78 15 to 60C

for 1 to 12 hours in an appropriate solvent, for example, benzene,

toluene, tetrahydrofuran, diethyl ether, 1,4-dioxane,

N,N-dimethyiformamide, dimethyisuifoxide, a mixture thereof or the like,

in the presence of a base such as sodium hydride, lithium_diisopropyi

am?&é{‘iﬁﬁiﬁhof%isf&ﬁﬁ%eﬁﬁﬁsi&B%‘?&J&dp%té%&r%%%ﬁﬁto%et&e?hge“eral

c Iiléje, an% then cogductinlgT reac iongabgp]? to %% C for 1 to 48 hours in the fed

OrMHpSents of ih the prés8rce of an Apbropriate soIvEnt TFBRAMPIESRAte =" e

acetic acid, methanol, ethanol, ethylenegiycai, tetrahydrofuran,
by £ A AR Aot eI i 2 Bk R e © €0

. ~acid, sulfuric acid, 25 nitric acid or the like. 93 0304] Conversion from the .
50° C e A R PP SRR Ghag OB date

soLvYTUIA39) 005 compound represented tythe gsnersl oMU (420 o uran,

-C) can'be performed in a similar '5 manner as

a1 B 13051 Conversiondiom i compounds represenieny tiegenral .

e generatf formula 16 thé compoﬁ%% répresen?e
- we RS OTTE ) (g0 2200 Y gulaTEL 0 AT 0,
as -9gReraliormuia db) canajso
[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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be prepared by a synthesis method described in Production method 23.
15 [0307] [Production method 23] [0308] [Chemical formula 76] / X/ X Ar
YU~ri\ Ar YV~N \'CHO 23-A 1 y) COOH (9) (' b) 20 [0309] [wherein ring
Ar, Y, W, X, and Z are as defined above] [0310] 94 Conversion from the
compound represented by the general formula (9) to the compound
[OBOrepresented by the general formula (Ib) (Step 23-A) can be performed at
é&om temperature to 50C for 1 to 12 hours in water or in mixture of water

and a riate organic solvent 5 such tbut | alcohol, 2-propanoal,
o e T aT o T RSB TR R Bh i B iy general
Iorlt or the like, and sodium dihydro hos hat 0311
Form }3\?[ tl\}eiay, egceo vélr%?:o%fcrgna be per)forr%pecfill tcrooﬁ?]‘llbd represented

tem eratur reflu mgglejnp %ture%or to 6 ours |n ater r.in

by thGidars 6 Wa 8%%1 ofganic Solvént 26 ?etmghy(]]'roﬁhr%hl?llar

mann%r“ dioxane or;the ke, by psing siver (1) oxide
[0305]

Conversion from the compounds represented by the general
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 (1lb) can also

be prepared by a synthesis method described in Production method

23.

[0307]

[Production method 23]
[0308]

[Chemical formula 76]
X

(9) (1b)

COOH

[0309]

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

[0310]
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and a base such as sodium hydroxide, potassium hydroxide, barium
hydroxide, potassium carbonate or the like. 15 [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 rPéotassium 20 perman%anate or the like. [0313]

ArTGHY PG trds TEpresEntad BY the Geharar tormuia () 4 Compdurar ™12

represented by the general formula (Iq) can also be prepared by a
(9) e FORAT Ao P I e 2R DT as(1P) (Step

Production method 24] [0315] [Chemical formula 77] X x, nil V 24-A Dr,
23R NP TP I on e B2 1RO Wi by P ORf Bours
. 0316] [wherein p, q, k, ring Ar, W, X, and.Z are as defined above] .
H w%%%{f/erlé]fonlf}orrﬁjfﬁ{gEgr%pgﬁH%ﬁr@sgﬁ%d%%ﬁgagﬁgrtﬁfc?rﬁ%ﬁalc solvent

such as t-butyl alcohol, 2-propanol, 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 1like, 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 (1lb), a
compound represented by the general formula (1q) can also be prepared
by a synthesis method described in Production method 24.

[0314]
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(Ip) 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 method 1, among compounds represented by the general
formula (6) , a compound represented by the general formula (6i) can be
prepared by a synthesis method described in Production method 25.
&317] 15 [Production method 25] [0318] [Chemical formula 78] T- A-H

[Pro VERIPG“(13c) Ar T-Ad-CONH- U~-n, jy PG' z W | - 26-A - ~J

O31§5 ~ (6i) (27) [0319] 96 [wherein ring Ar, I, U, W, X, Z, R1, Ad, and PG1

e as defined above] Conversion from the compounds represented by

Che}plec enera al fo& a7 7) and the general f ormula (13c) to the compound
represen eamby e 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 represented t;%/ the general formula (6), a compound_._X
represented by the general}@a (6j) can be prepared by a synthesiEQ

{BRS éﬁs@M@Qy@j u Ceotg?-'d z&ﬁﬁaz(crg)k\@ COOH
Zz

(1p) (19)

5 [0316]
[wherein p, g, k, ring Ar, W, X, and Z are as defined above]
Conversion fromthe compoundrepresentedby the general formula
(1p) to the compound represented by the general formula (lqg) (Step
24-A) can be performed in a similar manner as described in Step
10 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]
15 [Production method 25]
[0318]

[Chemical formula 78]

T— AdH
HOOC- U\/\N _PG' (13c) T—Ad—CONH- M\N/ PG!
7 W 26-A Z\)

(6i)
(27)

[0319]
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10 [Production method 26] [0321] [Chemical formula 79] R5 R6 -Si-CN
R5CN OHC-U\(N-PG'R (39) 1iPG' TIWR5-SiO~Nz26-B, zJ (44)
(45) T-J CN 05 Ar 26-C Ar T~0-Si-Rs J- IJ~N PG' (40) Ar T OC-U~NIiPG'
26-A Z, (24) (43) 26-D 1 Ar T OC ~NH Z, (6i) 97 [0322] [wherein ring Ar,
I, U, W, Z, J, R4, R5, R6, and PG1 are as defined above]

[wherein ring Ar, T, U, W, X, Z, Rl,Zvn and PG! are as defined above]
Conversion from the compounds represented by the general

formula (27) andthegeneral formula (13c) tothe compoundrepresented

by the general formula (61) (Step 25-A) can be performed in a similar

manner as described in Step 21-A. In Production method 1, among

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

represented by the general formula (6j) can be prepared by a synthesis

method described in Production method 26.

[0320]

[Production method 26]

[0321]

[Chemical formula 79]

R5
|
Rs—g—CN

OHC- .~ PG! R* (39 |
U\'/W\N - —§i—o’L U PG'
z 26-B R Z\W)

(44) (45)

1
N T T‘Oc—U\/\N/PGﬂ
w
Z\) 26-A Z\W)

(24) (43)

97
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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 Step 22-B. Conversion from the compounds represented by

the general formula (44) and the general formula (39) to the compound

[032re]presented 10 by the general formula (45) (Step 26-B) can be performed
fh'a similar manner as described in Step 22-C. Conversion from the

compounds represented by the general formula/ (45) and the general _
[Whetsimtia 119 t%gtheroeroﬁ/hdZr‘épi’jés&tEdRUy the geheral ?orr%ﬁ?a zietined

b gtep 26-C) can be performed in a similar 15 manner as described in
32°V8tep 22-D. Conversion fromthe compound representedby the general

formuls 43) o the compound represented by e general YA O . )

(Step can be performed in a similar manner as describedin

11-D, In Production method 22, amo ounds represented by the
For AN U A DE REI By & Ly AR ElMRO ALarbe oo

€ prepa esis me in
by t %’oﬁgel;qﬁ%ggg %E%d%%%}%(%’is]( é@reog lé%tpil )r%eatrqqgezgérzgo@n?fgé] 19r§ 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 compoundrepresentedby thegeneral 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]
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PG2-OCH2 NH (7) \ COOP PG2-OCHZ | COOK, Z ,W) 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 (48) X OHC- U\AN\J COOr~ Z
(41) 0325] [wherein U, W, X, Z, Ra, and PG2 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
[Chegsifitta ?ﬁi“@%éap 57A) can be performed in a similar manner as
described in Step 1-A. Conversion from the compounds represented by
the general 10 formula (46) an 6enera| formula (8) to the comgeund
represented by the genera (48) (Step 27-B) can be p edin

F%W@-‘iz— UY\NH (7) COOR PGZ—OCHZ_ UY\N
W - " COOR
z\) 27-A Z\)

(46) “47)
=X 27-D
27-B E—\ _
o \_{7 v Z |
CHO 27-C H00¢—MN N
COOR®
Y z W
X
(49)
PGL—OCH;U\j/f\N
CHO -
) lN) 27 EJ
X

PN
COOR

OHC—U

(41)

[0325]

[wherein U, W, X, Z, R*, and PG’ 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 (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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manner as described in Step 1-B. 99 Conversion from the compound
represented by the general formula (48) to the compound represented by
the general formula (47) (Step 27-C) can be performed in a similar
manner as described in Step 1-C. 5 Conversion fromthe compound
representedby the general formula (47) to the compound represented by
the general formula (49) (Step 27-D) can be gerformed in a similar

manrief 36 Hedbridetih Stéy Wb ththe yenerd Sormuld’(agy ner a L formula
conversion from a compound in 10 which PG2 represents a protecti
(48) GrEL RS (B BRI TTESENED BY tHSr ot i) toide) (Step
27_Cg7-E can be gertformed in.a similar manner as describec(ijin Ste bZO-E. St
3561 In‘Broduction Methods T t& 27, csthpBaAdShaviig AFig APS *7 SteP
represented by the general formulas (11) , (13), (14) , and (17) to (23)
" can be prepared according to known methods, for example, "Heterocyclic

Chemistr ublished Chapman and Hall (1995))" "Synthetic
ConMUREATN, Z016) 325 S Ta00 T RIGIGEyae 3y -2 Formus
857-864(1998)", "Jaurnal of Organic Chemistry, 61(19),

(47) o P T LSRRG P Yl ) Tomula (49) (Step

328(&949)" "S)@ﬁthesia Communi.catign 19(16)1, 2921-2%245(198 " .and

27-D T d St
he like. 0327 Substituents X and Rl in compounds shown in Production. ~
20_Dr.nethods

In the general formula (49), conversion from a compound in
which_PGzrepresentseaprotecting'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
100
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25 1 to 27 can be converted according to a known method, such as

"Jikken 100 Kagaku Kouza (published by Maruzen)." For example, a

compound in which the substituent X represents nitro group can be

converted into a compound in which the substituent X represents amino

group, by a reduction process using metal such as iron powder or zinc

owder, 5 or by a reduction process using palladium on activated carbon ,
KagagP the'fiké, WRHE BlcoHipolHd i WhicH Substittient RIF8Breserts gompound in
. _hydrogen atommay be converted into a compound in which the

iR b uaH R TeraNents AR RHGT G6uD BY KAGIafoR R d Pe converted
int halo%enated lkyl chh ]gis g;etrg/lki)odtidet, or rgd}yctive amination usin
O STaetyde’stch 10 ds'acetatdéhyde’Snd a'teducing Sgétsuchas Sodiand © °VF”
b(e)&%hé/?ride. F)328L SOgtic:al iSO erﬁdof c%mgggnds rega}e&egted b\il the

by a generar tormufa’ (1) Ganbe prepared by Using optically active material © owder,

or pgOIPOURds, according o the slarementioned production methods 11927, ,
{58[0i5>§8]lll-flacemicp comp6Unds represénted by the general formufa (13

the Tie be prepared bé’ofrHr]iE‘S“%rc‘f" fﬂyséﬁ'ﬂé%t'os”u%s'gg9@8%%"yRa°tr"é§[]a§é3'sdents a
or aée, orlby separating Hlastereomerlc ester dgerlvatlve or oxazolidinone

nya=§5YRLIVe ebtained by reacting, wih optically agtive.20 alcohol derivalive, . c.c
or optically ac e oxazolidinone derivative rough either technique o

R re%’§8 ] CrXﬁt%'E%‘i‘vtt%f’” chuChl{ogymgi r?Q@Xﬁ‘%&'ﬁg"S%% Q%d@%ésd alkyl

30] Furthermore, they can alsobe prepared by a chromatographic
such as methyl iodide, or reductive amination using aldehyde such
as acetaldehyde and a reducing agent such as sodium borohydride.
[0328]

Optical isomers of compounds representedby thegeneral 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 obtained by 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.
101
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invention will now be described in further detail with reference to
examples, which are not intended to limit the 5 scope of the invention in
any way. [0332] <Reference Example 1>
1-benzyi-2-oxoperhydroazepine [0333] 10 [Chemical formula 81] O N ~
of [0334] E-Caproiactum (3.00 g, 26.5 mmoi) was dissolved in
[033Htrahydrofuran (30mL). To this solution, potassium hydride (3.34 15 g,
. 29. 2 mmoi) was added and the mixture was stirred at room temperature
#2510 min. Benzyi chloride (3.36 mL, 29.2 mmoi) and sodium iodide (100
mg),were added and the reaction mixture was further stirred at roo .
torh oG 1013 HOUFS. SURCeny Ovktor W25 BTGt art e THRRuS 211
... was extracted with ethyl acetate. The extract was washed 20 with brine,,
ol TSRS o oA PUMRGRIT o g | Tit the
resi(%ue;cgésilica ejtogolum.n chromato%)/rgphy (hexane : ethyl acetate =

2CPT01->72") gave 3.04°g (57%) of the™
[0332]

<Reference Example 1>

l-benzyl-2-oxoperhydroazepine

[0333]

[Chemical formula 81]
0]

O

[0334]
€-Caprolactum (3.00 g, 26.5 mmol) was dissolved in

tetrahydrofuran (30mL). To this solution, potassiumhydride (3.34
g, 29.2mmol) was added and themixturewas 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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desired compound as a colorless oil. 102 0335] H NMR (400 MHz,
CDC13) 51.46-1.51 (2H, m), 1.66-1.74 (4H, m), 2.60-2.62 (2H, m),
3.28-3.30 (2H, m), 4.59 (2H, s), 7.25-7.33 (5H, m) .5 FAB (m/z): 204
(M+H) [0336] <Reference Example 2> Methyl
1-benzyi-2-oxoperhydroazepine-3-carboxylate [0337] 10 [Chemical
formula 82] 0 Me000, 51 [0338]
[033E‘)iisopropyiamine(z.%mL,21.0mmoi)and n-butyllithium(11.3 mL, 18.0

) mmol% ere dissolved in di tgilfi her (50 mL) at -78C 35 d the mixture
i Nias's #&e&%?’lo%%.f-béen u%rh%/dg)?az e (304 ,'faéfo%ig)(iﬁm m) .,
diethyi ether (3 mL)_.was the d(i and the mixture was further, tiredit
2'6Or_o%rrn% %eré%%‘ra{nu% f%r'?%%if% h S%ﬁixfﬁ)ré a2 thert Birrs 'fo? AAShLr 19 (5
min while bubbled with carbon dioxide. Subsequently, the reaction
mixture was added to ice water 20 and the aqueous layer was collected. 2
+ mot/L. hydrochloric acid was added to make the mixture acidic. The
FAB mlx/t/ ll,?l‘é v(v}a@gthg%f%x racted with ethyl acetate and the extract washed with

[0335’ ine and dried over magnesium sulfate, followed by evaporation of the
solvent. The

<Reference Example 2>

Methyl 1l-benzyl-2-oxoperhydroazepine-3-carboxylate

[0337]

[Chemical formula 82]

0
Meooci)/@
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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103 resulting colorless oil (2.97 g) was dissolved in a 10% hydrogen
chloride/methanol solution and the mixture was stirred at room
temperature for 2 hours. The mixture was then concentrated. Water was
added to the residue and the mixture was extracted with ethyl 5 acetate.
The extract was then washed with brine and was dried over magnesium
sulfate, followed by evaporation of the solvent, Purification of the residue

re sy iiga et BT cRromatbgrapty (Hexarie “éthyT acetate & 1g'T -8Yarogen
cnio MRS A RR L0 s oottt o 2 5ol A0, oo
e A 370 QB 2 4T O B 76 (h S, At (e ga veter
SR R P bk R e S i e

ethangl [0341] 20 [Chemical formula 83] HO!N N [0342 .
e 1 By 2 SXop ey ASeELS SafBoyAle (5B 72 cx et over
9 15mmogw§§%ig§ol¥gq irg%tergh%drofuran 50mL). To Ot?ist olution, 10

magnesium s Yy evaporatron e solvent.
Purification of the residue by 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 (l1H, 4, 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]

HO/U@

[0342]
Methyl 1-benzyl-2-oxoperhydroazepine-3-carboxylate (2.39 g,

9.15mmol) wasdissolvedintetrahydrofuran (50mL). Tothissolution,
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lithium aluminum hydride (868 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 temperature for 1 hour. The reaction 5 mixture
was then filtered through Celite. The filtrate was extracted with ethyl
acetate and the extract was washed with_brine, followed bg drying over

Lt fb A& SR A Bvhpordtian of the ¥Rkt Burfidafion ot e mixture

woe ety heagelcobm chongogepny (Chommoer LOUERSS ..
e 08850 L e compnund a3 cololoos oL OB, o
the 2.2 -2.29w1H,srgl ’r2'7 -2,80 3H,trre1 3.45 (1H, d %i%04 4‘.3%}\? Hz), ction
3.57-53.60"3H, m%, ‘f.ig-?%éfﬁ, m), /.30~ %%e(gﬁ, m). FAB® (m/zf: 5%6
B Aaor RO eI A T melfghdi bbiasdsf excractea
iSO s L0 HOMOE) BN e, conson
by drying over magnesium sulfate and evaporation of the solvent.
Purification 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]

o)
HOUJ\Ok

[0346]
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25

dissolved in a 4.4oformic 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 dissolved in acetonitrile(I5mL).

While the solution was ice-chilled and stirred, triethylamine (1.81 mL, 13.0
mmoi) aNA¥-bHFT BiCARSSHATE (142§, '6752 RitRGI) wére’ddded, The ™™o 1) was

. __reaction, mixture was then stirred 10 at room temperature for_4 hours. ,
155 BB e AT s CHTBRIAIEE 2Nt i Geerdte ek o Ehis

. ) : 0 .
sorufdded: The mixtire was sequentially washed with a §% adusous sitig ., g
acid'Solutiona “satliratéd agueous sodiumbicarbonate solution and

cnenflc Sloncs, by g v g S EopgRln 008 cncy,
o 34T TS (0N, COEL) SR WAL OB
sl A0 S T ST B B s i
acet %-}g[‘%{é%e{g 88 A e}éln%%glo %9?%%??%%@ %%e_Llelrtl_-J?’ 6¥1| ]wmaest r}_ycl]g b E'?lal"ﬂ ei%lea% stirred,
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
(34, 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]lmethyl]phthalim

ide

[0349]
106



10

15

20

O O I ~NxO" ~/ 0350]
1-(tert-Butoxycarbonyi)perhydroazepin-3-yimethanol (1. 13 g, 5
4.93mmol)wasdissolved intetrahydrofuran(10mL). To this solution,
triphenyiphosphine (1.60 g, 5.92 mmoi) and phthalimide (871 mg, 5.92
mmoi) were added and the mixture was stirred at room temperature for 5
min. A4Qotoluene solution of diethyl azodicarboxylate (3.23 mL, 7.40

[ChepiGaif walthEn addad and the mixture was stirred at room 10

temperature for 4 hours. Subsequently, water was added and the mixture
wagyextracted wih ethyl acetate. The extract was washed with brine and

ied oyer nlagnesium sulfate, followed by evaporation of the

t. PurifibhtioR of the residue by silica gel column chromatography
(he Macetate =10:1 -> 2:1) 15 gave 1.27 g (72%) of the desired
compound as a colorless powder. [0351] 1H NMR (400 MHz, CDC13) 5

[0356 4-1.44 (11H, m), 1.52-1.94 (4H, m), 2.13-2.35 (1H, m), 2.79-3.05(1H,

, 3.11-3.27 (1H, m), 3.41-3.71 (4H, m), 7.69-7.74 (2H, m), 7.82-7.86
eference Example 6>

QM SRS 00 I s s oot 113,
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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[Chemical formula 86] O H2N Nx0 [0354] 5
N-[[(I-tert-Butoxycarbonyi)perhydroazepin-3-yllmethyi]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
035aIIowed to cool and the precipitates were removed 10 by filtration. The

! filtrate was concentrated and ethyl acetate was added to the residue. The
mixture was then washed sequentially with a Imoi/L aqueous potassium

[Cheﬂfl&r%;id%osrc%ﬁr@n §§(§1 brine and was dried over magnesium sulfate. The
solvent was evaporated to give 712 mg (88%) of the desired compound
as a colorlgys CZES [0355] H NMR (400 MHz, CDC13) 5 1.16-1.62 (14H,

H 1.67-1,85 m), 2.51-2.70 (2H, m), 2.91-3.14 (1H, m), 3.27-3.60
2°(3H/m). "EI’'(M/Z): 228 (M+) [0356] 20 <Reference Example 7>
3-(text-Butyidimethyisilyloxymethyi)piperidine [0357] Step Al)

1-(Benzyioxycarbonyi)piperidin-3-y1 methanol 108 [0358] [Chemical

03 5fprmula 87]

N-[[(l-tert-Butoxycarbonyl)perhydroazepin-3-yl]lmethyl]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.
Themixture was thenallowed tocool and the 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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O HO"~0 JLO 0359] 5 An aqueous solution (20 mL) of sodium
carbonate (6.90 g, 65.1 mmol) was added to 3-piperidinyimethanoi (5.00
g, 43.4 mmol) in tetrahydrofuran (20 mL) While the mixture was chilled in
an ice bath, benzyioxycarbonyi 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
! Sdded to the residue. The mixture was then washed sequentially with
ch water, O. moI/# hygrﬁchloric acid and brine, followed by drying over
! veacg?\Jes' P Qlifate ahd 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

Hoﬁ&@ § R (400 MHz, DMSO-d6) 5 1.09 (1H, qd, J =12.2,

3.1H2),1.33 (1 J=11.6, 3.7 Hz), 1.45-1.55 (1H, m), 1.59-1.64 (1H,

m), 20°1.64-1.69 (IH, 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

(03594H2),4.55(1H,t,J=55Hz),5.03-5.10 (2H, m) , 7.29-7.39 (5H,
m). 109 [0361] Step A2)

1-(Benzyioxygargonyi-3-{ter-bytyidimethyisilloxymethydpive s 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
over magnesiumsulfate 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, qd, J = 12.2, 3.1 Hz), 1.33
(lH, gt, J =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
(l1H, 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=5.5Hz), 5.03-5.10 (2H, m), 7.29-7.39

(5H, m).
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ridine 5 [0362] [Chemical formula 88] 1 O >Si.0Cb0"01- 0 363] Imidazole
(3.00 g, 44.0 mmoi) and tert-butyidimethyisilyi 10 chloride (6.63 g, 44.0
mmoi) were added to 1-(benzyloxycarbonyi)piperidin-3-yi methanol (9.15
g, 36.7 mmoi) in N,N-dimethyiformamide (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
[036%hshed 15 with brine and was dried over magnesium sulfate, followed by
ste e&;ﬁraﬂon of the solvent. Purification of the residue by silica gel column
Pe atography (hexane : ethyl acetate = 20:1 -> 5:1) gave 13.2 g (99%)
of the_desired compaund_as, a color]ess ojl.. . 036% 0 'H NMR (400 .
L (BEhdE 602 ﬁ‘{o%j,%éé %&ﬁ,tg)l?liiyli-i (1 ’leiywox§metpl/lﬁz) pipe
,1.40-1.53(1H,m),1.61-1.71(2H,m),1.72-1.80(1H,m),2.54-2.66 (1H, m),
9 (1H,td,J =11.6,3.1Hz), 3.34-3.51 (2H, m), 3.99-4.09 (1H, m),
[0363112'4'19 (1H, m), 5.12 (2H, s), 7.29-7.39 (5H, m). 110 [0365] Step A3)
-(tert-Butyidimethyisilyloxymethyi)piperidine [0366] [Chemical formula

ridiran

[CheggLal formula 88]

| 0]
UARSAR®
[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-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
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 (14, td, J=11.6, 3.1Hz), 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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>1 /'0 NH 5 0367] 10% palladium on activated carbon (1.32 g) was added
to 1-(benzyioxycarbonyi)-3-(tert-butyidimethyisilyloxymethyi)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 to give 7.96g (96%) of the desired compound as a colorless oll.
[03%/y368] 15 1H NMR (400 MHz, CDC13) 5 0.03 (6H, s), 0.89 (9H, s), 1.07
(1H,qd, J=12.2, 3.7 % 14 %L ,qt, J=12.2, 3.7 Hzé,, 1.59-1.69 (2H,
Step ) T4 PSR E R Sb T 0] T2 3VI6 W Moy B HL G 1
[036éi.2, 3.1 Hz), 3.00 (1H, dt, J = 12.2, 3.1 Hz), 3.11-3.15 (1H, m), 3.39 (1H,
,J=9.8,7.3Hz), 3.44 (1H, dd, J = 9.8, 20 5.5 Hz). [0369] <Reference

Example 8> %ter -Butoxycarbonyi)nipecotic acid 111 [0370] [Chemical
e in 507 B HOANXOS 0371

I
e,

[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, d,
J=12.2, 3.7 Hz), 1.44 (1H, gqt, J =12.2, 3.7 Hz), 1.59-1.69 (2H,
m), 1.73-1.78 (2H, 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
(lH, m), 3.39 (1H, 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
111
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5 A dichioromethane solution (5mL) of ditert-butyl dicarbonate (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 10 acidic by addition of
037diluted hydrochloric acid andwas then extracted with ethyl acetate. The
! 8|]ganic layer was washed with brine and dried over sodium sulfate,
ch followed %v evzag)orgt%n of the solvent. The resulting residue was washed
[Chefith hexaRt Rhacwas dried to give 5.30 g (46%) of the desired compound
as a colorless solid. 15 [0372] H NMR (400 MHz, DMSO-d6) 5 1.25- 1.35
(T, m), 189 (9H, s) , 1.45-1.55 (1H, m), 1.55-1.65 (1H, m), 1.87-1.93
(14, m), 2,47- (1H, m), 2.82 (1H, dt, J =13.4, 3.0 Hz), 2.90-3.15 (1H,
HQn), .60 .75O(1H, m), 3.77-4.10 (1H, m), 12.37 (1H, brs). 20 FAB (m/z):
230 ) [0373] <Reference Example 9> Benzyi nipecotate 112 [0374]
Step Bl) Benzyi 1-(tert-butoxycarbonyi)nipecotate [0375] [Chemical

[037£o]rmula 91] O O ON-x0

A dichloromethane solution (5mL) of ditert-butyl dicarbonate
(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
acidicbyadditionofdilutedhydrochloricacidandwas thenextracted
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]
'HNMR (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 (1H,
m), 3.77-4.10 (1H, m), 12.37 (1H, brs).
FAB"(m/z): 230 (M+H).
[0373]
<Reference Example 9>

Benzyl nipecotate

112
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0376] Benzyi bromide (4.34 g, 25.4 mmoi) and potassium carbonate
(4.80 g, 34.7 mmoi) were added to 1-(tert-butoxycarbonyi)nipecotic acid
(5.30 g, 23.1 mmoi) in N,N-dimethyiformamide (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
037Ia er was washed sequentially with water and brine and was dried over
dddium sulfate. The solvent was then evaporated to give 7.11 g (96%) of
S the desBlred com%ound as ap ale%lellow oil. 15[0377] 1H NMR (400 MHz,
EePpRISOE) 5 1.30-1 56 (2H M) OT 88T6R0 RY, 1 5364 (3HC m),
037 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] 20 Step B2) Benzyi nipecotate
(Ch 0379 hemlc Ifog la 92] 113 O 0"-NH 0380] Trifluoroacetic acid (43
“m 138 &u

mmol) was added to benzyi 1-(tert-butoxycarbonyi)nipecotate

(7 11 g, 22.3 mmol) in 5 dichioromethane (20 mL). The mixture was stirred
for 3 hoursoSubsquent the reaction mixture was concentrated and

sM@oﬁbe Idue, followed by addition of Imoi/L aqueous

[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]
'HNMR (400 MHz, DMSO-dg) 81.30-1.50 (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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hydroxide solution to make the mixture basic. The mixture was then
extracted with ethyl acetate. The organic layer was washed with 10 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] 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, 3.38z), 5.10 (2H, d, J = 3.1 Hz), 7.27-7.38 (5H, m). EI' (m/z) : 219
3 ence Example 10> 20
-hydroxypiperidine [0383] [Chemical formula 93] 114
34| Ethyl trifluoroacetate (1.31mL, 11.0mmol) and
triethylamine (1.68 mL, 12.0 mmol) were added to 3-hydroxypiperidine
@gl g, 510.0 mmol) in ethanol (10 mL). The mixture was stirred at room
[038 . .
perature for 8 hours. Subsequently, the reaction mixture was
concentrated a”d%:fgiévafoﬁd Ipg. The @Bﬁ‘rﬁﬁ"gi“? t%%?ﬁieé%ﬁ%%tgdt\gltgenzyl

ethy]f acetate and act was washedw ne an over
magnesium sulfate. Purification of th res'qu y silic 10 coi mn
1- T 5 g o
(tSﬁaﬁ%mé{BSﬁ{a%%%rES%ne’ Péﬁw‘ixfgéé"lt%?e gt 1? ga%emmo H

S)

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 Imol/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-d¢) & 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 =3.1 Hz), 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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1.68 g (85%) of the desired compound as a colorless oil. [0385] 1H NMR
(400 MHz, CDC13) 5 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 15 (2H, m).
FAB (m/z): 198 (M+H) [0386] <Reference Example 11>
1-Trifluoroacetyipiperidin-3-y1 methanol 20 [0387] [Chemical formula 94]
115 O HOONxCF3 0388] Using 3-piperidinemethanoi (1.15 g, 10.0
mmol), thgysame procedure was followed as in Reference Example 10 to

H@'ve 91 [ 5 (90%) of the desired compound as a colorless oil.
FAB (m¥z): (M+H) [0389] <Reference Example 12>

1-( utoxycarbonyi)-3-(iodomethyi)piperidine 10 [0390] [Chemical
formula 95] O 1~-NxO

[0384]

Ethyl trifluorocacetate (1.31mL, 11.0mmol) and triethylamine
(1.68 mL, 12.0 mmol) were added to 3-hydroxypiperidine (1.01 g,
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-Trifluorocacetylpiperidin-3-yl methanol

[0387]

[Chemical formula 94]
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[0391] Imidazoie (1.58 g, 23.2 mmol), triphenyiphosphine (6.09 g, 15 23.2
mmol) and iodine (4.72 g, 18.6 mmol) were added to
1-(tert-butoxycarbonyi)piperidin-3-yimethanol (2.00 g, 9.29mmol) in
benzene (50 mL). The mixture was stirred at room temperature for3hours.
Subsequently, the reaction mixture was filtered through Ceiite and the
solvent was evaporated. Water was added to the residue 20 and the
mixture was gxtracted with ethyl acetate. The extract was washed with
brine and wa dried over magnesium sulfate, followed 116 by evaporation
RPthesoldnt. Brfication of the residue by silica gel column
chrom aphy (hexane : ethyl acetate = 20:1 -> 5:1) gave 2.91 g (96%)
of the desired compound as a pale yellow oil. [0392] 5 1H NMR (400
z,CDC13) 51.19-1.28 (1H, m), 1.40-1.52 (10H, m), 1.61-1.68 (2H,
, 1.91-1.95 (1H, m), 2.54-2.69 (1H, m), 2.79-2.84 (1H, m), 3.08 (2H, d,
J=6.7H7),3.84 (1H, td, J = 13.4, 3. H%%, 353)97-4. (TH, m). FAB (m/z):
B A 18 1 B & B e g 1000 RS 1Y i same
prockREIRAOy Ry formyiniperding. [0394) [Chemica) formula 861 Q o

[038

(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, thereactionmixturewasfilteredthrough
Celite andthe solvent was evaporated. Water was addedtotheresidue

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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15 0395] An aqueous solution (2 mL) of potassium bromide (983 mg, 8.26
mmol) was added tot-ben zyloxycarbonyi-3-piper idinylmethanol (2.00 g,
8.02 mmol) and 2,2,6,6-tetramethyl piperidine-N-oxyi (12.5 mg, 20 0.0802
mmol) in dichloromethane (20 mL) . The mixture was stirred for 5 min
while chilled in an ice bath. A 0.35 moi/L aqueous sodium hypochiorite
solution (25.2 mL, 8.82 mmol%ximd sodjum bicarbonate (1.96 g, 23.3 .
DY eYaRioiAverd atusd ard theMixturé Wab stired o {0 115 fify tue by silica
Subsequently, the reaction mixture was extracted with ethyl acetate and
9oL i R HATRBSHE WA LLTTE ANovied by iG>t maghagm ~ 5:1)
sulfate and evaporation of the solvent. Purification of the residue by sjlica .
92V g aotutin Chismhatbor Py (HEXhE SERIE AQtate= 10mE S 2 ) bhvd 11+
[039% 78 g (90%) of the desired compound as a colorless oil. [0396] 1H NMR
ZEOO MHz, DMSO-d6) 5 1.36-1.47 (1H, m), 1.52-1.65 (2H, m), 1.86-1.95

By B 2SO b ok 7 507 40 i ) 556 (kB ™
L AN (1 SR ol Eranel 1 5 1, 2.13-2.09
(1H, m), 3.08 (2H, d, J = 6.7 Hz), 3.84 (1H, td, J = 13.4, 3.7 Hz),
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]

0 0o
O

[0395]

An aqueous solution (2 mL) of potassium bromide (983 mg, 8.26
mmol) was added to 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 agueous 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
117
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[Chemical formula 97] O HO--~NxO of 0399] 20 Ammonium formate
(3.04 g, 48.2 mmol) and 10% palladium on activated carbon (500 mg)
were added to (4-benzyimorpholin-2-yi) methanol (1.00 g, 4.82 mmol) in
methanol (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

0 qcetBHIHIE 20 ThY) . WIS TS SORioh Viad ERilgainar £ahath, - ethyT

ditert-butyi dicarbonate (1.58 g, 7.23mmol) and triethylamine 5 (1.35 mL, |
cet 51 AN VG AR it B e WPt OO AR ¥ 9

for 3 hours. The s Ivtentw s evaporated andfw ter was adtded %o thef. y
OVer BdiflisS THS Rixture WAS ther Bxtractet With ethyl “scetate and the - F+eaton
extract was washed with brine, followed by drying over magnesium
OF TRt AR SVABOTAUST B Hi SoRRE b cation 18 SFths rosdiey | SthY?
silicageii olumn chromatography (hexane ; ;};yl cetate = 5:1 -> :%5%
ce e Qo ig (3796) of IS Bearen dambo Lt b Srcciiiieds o oG mPoun
Lo o1H NMR% 400 MHz, DMSO-d6) 5 1.40 (9H, S) , 2.47-2.66 (1H, m) ,
273-292°15 (TA; ),3.25-3.45 (4H, m), 3.70 (1H, d, J = 13.4 Hz), 3.79
[0396H, dd, J =116, 2.4 Hz), 3.85 (1H, d, J = 12.8 Hz), 4.77 (1H, , J

'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
(l1H, 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
Hoﬂojq*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

= 5.5 Hz). [0401] <Reference Example 15> 20

4-(tert-Butoxycarbonyi)morpholin-2-yl methylamine [0402] Step Cl)

N-[[4-(tert-Butoxycarbonyi)morpholin-2-y3]methyl]phthalimide [0403] 25

[Chemical formula 98] 119 O N"-r~NxO~ O OJ 0404] Triphenylphosphine

(506 mg, 1.87 mmol) and phthalimide (275 mg, 1.87mmol) were added to

4-(tert-butoxycarbonyl)morpholin-2-y1 5 methanol (340 mg, 1.56mmo1) in
Subs fHY drofur & 3L SIS MikitrB Wad Siirfed dtTHGM ’fgfﬁﬁéll%]?u?eeﬁojr%e and
h min, followed by addition of§l 40% dietr%/I aiodicarbox late/toluene Lved

© SBILtioH (106" mE Y 244 Aty and'Stirting At Fooif diperatard for 4155017
was add(id and the mixtHriel\ivg

hours. .Sub.nguﬁgl thyl acetate > gHg he mixs in an ice

. ly,
N aqiisht ettien aﬁy"ﬁ With'tap Wafer ahd Brine. The Faiktdre was thén

pacnipd oter agnesin syleto gnd e splvent was POl ) i

Pdrification of the residte ICa gél'colUmn’C roma gf_’lanp y (hexane™
(138 M 2CEIRlE 101, 3 AR SRS 270,51 e desled SamRa Y oo
temperature for 3 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
over magnesiumsulfate 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
(lH, 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 (1H, d, 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]
119
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1H NMR (400 MHz, CDC13) 5 1.46 (9H, s), 2.70-2.84 (1H, m), 2.93-3.05
(1H, m), 3.45 (1H, td, J = 11.6, 3.1 Hz), 3.67 (1H, 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). 20 [0406] Step C2) 4-(tert-Butoxycarbonyl)morpholin-2-y1
methylamine [0407] [Chemical formula 99] 120 O H OJ O_~ 0408]
Hydrazine monohydrate (0.146 mL, 3.02 mmol) was added to

ert-butoxy rbogyl)morpholin-z-yS]methyl]phthalimide 5 (524 mg,
0d)sh i
u

methanol (15 mL) . The mixture was refluxed
kred ours. bsequently, the reaction mixture was allowed to
Jl andDhe Crystallized product was removed by filtration. The solvent
was evaporated and a Imol/L aqueous potassium hydroxide solution was
[0402 ded to the residue. The mixtu_re 10 was thgn extracted with dichloro
ethane and the extract was dried over sodium sulfate, followed by

o B S B e b T FARide (275
g, ]g}gg_MHz CDC13 S (1H

L ) E T T, S SR AT (s o B ) TorphoLin=2-y1

methanol (340 mg, 1.56 mmol) 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
(lH, m), 3.45 (1H, td, J = 11.6, 3.1 Hz), 3.67 (1H, 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]
120
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td, J=11.6, J = 2.4 Hz), 3.75-4.00 (3H, m). [0410] <Reference Example
16> 20 4-(tert-Butoxycarbonyl)morpholine-2-carboxylic acid [0411] Step
DI) Methyl 4-benzylmorpholine-2-carboxylate [0412] 121 [Chemical
formula 100] McOOC of [0413] 4-Benzyimorpholine-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 golvent was evaporated and a saturated aqueous sodium
b|c bonate Bolutlon was added to the residue to make the mixture basic.
Mﬁ% w& Yhen extracted with ethyl acetate and the extract was
wash th 10 brine and was dried over magnesium sulfate. Evaporation
of the solvent gave 730 mg (80%) of the desired compound as a colorless
[040% [0414] 1H NMR (400 MHz, DMSO-d6) 5 2.24 (2H, m), 2.47-2.54 (1H,
2.68 15 (1H, dd, J =11.6, 2.4 Hz), 3.45-3.53 (2H, m), 3.53-3.59 (1H,

TSRS R T AR G, 457 T i asaea o

N-[[4-(tert-butoxycarbonyl)morpholin-2-yl]methyl]phthalimide
(524 mg, 1.51 mmol) suspended in methanol (15 mL). The mixture was
refluxedandstirredfor 4 hours. Subsequently, thereactionmixture
was allowed to cool and the crystallized product was removed by
filtration. The solvent was evaporated and a 1lmol/L agqueous
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 (1H,
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
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[0415] Step D2) Methyl 4-(tert-butoxycarbonyi)morpholine-2-carboxylate
20 [0416] [Chemical formula 101] O McOOC O J x0 122 0417]
Ammonium formate (381 mg, 6.04 mmoi) and 10% palladium on
activated carbon (180 mg) were added to methyl
4-benzyimorpholine-2-carboxyiate (355 mg, 1.51 mmoi) in methanol 5 (10
m,L% . The mixture was stirred at room temperature for 1 hour.
[Cheg58dqéttl it redttion mixture was filtered through Celite. The
solvent was evaporated and the resulting residue was suspended in
Me@%ﬁuf(ﬁlﬁ\l Qk).. This suspension was chilled in an ice bath and di
t-butypdic rbon95 mg, 1.81 mmoi) and triethyiamine 10 (0.253 mL,
1.81 1) were added. This mixture was stirred at room temperature for
% ours. Subsequently, water was added and the mixture was extracted
th ethyl acetate. The extract was washed sequentially with a 5%
agyeaqus citric acid.and.brine.and was dried over esium sulfate. The
e T B ey o e oehiars Gt h e Ty Shica Sa 00 30

5. saCRIY| crematography (hexane,. g scetale 5 A0 20 dave 8. (20

e desired compound as a color
m) A0 MHZ. DMSQ-db) 61.4Q (3K, 3, 3263, 13 41H, M 32213381 vent was

evaporated and a saturated aqueous sodium bicarbonate solution was

[041

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-d¢) & 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 (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) Methyl 4-(tert-butoxycarbonyl)morpholine-2-carboxylate
[0416]

[Chemical formula 101]

0
MeOOC NJL O/k\
1§
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20 (1H, m), 3.46-3.55 (2H, m), 3.68 (3H, s), 3.74-3.86 (2H, m), 4.19 (1H,
dd, J = 8.6, 3.7 Hz). [0419] Step 3 D3)
4-(tert-Butoxycarbonyi)morphoiine-2-carboxyiic acid [Chemical formula
101] 123 0 HOOC 0 J JLO~ 0420] A Imol/L aqueous potassium
hydroxide solution (3 mL) was added to methyl

[O414-](tert-butoxycarbonyi)morpholine-2-carboxylate (251 mg, 5 1.02 mmol)
in'methanol (15 mL). The mixture was stirred at room

temperaturefor8hours, Su uently, water was ?ded to the mixture, .
ToIRHBT A QTGN 5 508 BuEBts Eid AR bl o Bk e L Adium on
_ themlg}tur%a%glrcl:. Th% (Smxture was theg gxga(t:toed W|tkk11 e&hyl acetate. The

activated car . ere a met, .
LERHrESt wAS WaBhed With e aid was dried oveF Avaghiesium sulfate. 10

4-berEl‘z’%R%raﬁiﬁHS{£%%§%"—’e”}«%'ﬂ“’e é%&“g(éggg%gﬂ"f *g\%gs”ed \agl U, 1anol
asa coloriess powder. fﬁ_‘ ?Xf R Fiz, dnalg) 1.£POI(§IEI,

10 58 SIS0 S HD AT I IR 0 e
Subsgé?ielnzizsgz,(11':_hgrsi)'egoét212 n<%xlaxrg%|§el>wa'vsletgxlltered 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
(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]

'H NMR (400 MHz, DMSO-d¢) 81.40 (9H, s), 3.06-3.13 (1H, m), 3.29-3.38
(lH, m), 3.46-3.55 (2H, m), 3.68 (3H, s), 3.74-3.86 (2H, m), 4.19
(lH, 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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20 2-[3-[[2-(4-Chiorophenyl)-4-methylthiazol-5-yl]carbonylaminome
thyi]piperidin-1-y3]benzoate [0423] 124 Step la)
N-[(I-tert-Butoxycarbonyi)piperidin-3-yi
methyl]-2-(4-chiorophenyi)-4-methyithiazole-5-carboxamide [0424]
[Chemical formula 102] O O CI NIHcNo~ 5 [0425]
2-(4-Chiorophenyi)-4-methyithiazole-5-carboxylic acid (507 mg, 2.00
mmoi), 1-(terpbutgxycarbonyi)piperidin-3-yi methylamine (429 mg, 2.00

HGOG%}DQ 1-hyd benzotriazole monohydrate (368 10 mg, 2.40 mmoi)
were dissolVed th ,N-dimethyiformamide (10 mL). The mixture was

chilledn-en ice bath and 3-(3-dimethylaminopropyi)-1-ethyl carbodiimide

hydrochloride (460 mg, 2.40 mmoi) and N-methyimorpholine (0.528 mL,
(042 80 mmoi) were added. The mixture was then stirred at room

e]mperature for 4 hours 15 and a 5% aqueous citric acid was added. This

mixture wyas exracted with etfl acetate and the exract was washed .., . 4qeq
sequen?lal y with' @ satdrated aqueougso ium bicarbonate sé uion and-

o OV i 1 PSS e 810 BB "
1. 02REeM3togranhy, dhexane ; pihyl acetate; = 10:1, > 2:1) 9ave 8519 5 4t room
temperature for 8 hours. Subsequently, waterwasaddedtothemixture,
followed by addition of a 5% aqueous citric acid solution to make
themixtureacidic. Themixturewasthenextractedwithethyl acetate.
Theextract waswashedwithbrineandwasdriedover magnesiumsulfate.

Evaporation of the solvent gave 219 mg (93%) of the desired compound
as a colorless powder.

[0421]

'H NMR (400 MHz, DMSO-ds) & 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
(1H, 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]piperidin-1-yl]lbenzoate

[0423]
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(95%) of the desired compound as a colorless amorphous product. [0426]
125 1H NMR (400 MHz, CDC13)5 1.42-1.51 (11H, m), 1.60-1.72 (1H, m),
1.78-1.96 (2H, m), 2.75 (3H, s), 3.05-3.86 (6H, m), 6.59 (1H, brs), 7.42
(2H, d, J =8.6 Hz), 7.87 (2H, d, J = 8.6 Hz). [0427] 5 Step Ib)
N-(Piperidin-3-y1
methyl)-2-(4-chiorophenyi)-4-methylthiazole-5- carboxamlde [0428]
St eP{Cridmial formut 10317600 SUNTN - OP 16 {6426 71

e phar - ARSI 5 ATk A (3 760 6 T g

[0422 solved in methanol (30 mL) . While this mixture was ice-chilled and
rred, 5.7moi/L hydrogen chloride /methanol solution (50 mL) 15 was

[Che%gdeq T e mnitur contlnuously chilled and stirred for 10 min. The

mixtare was thern a d to warm to room temperature and was stirred
for the subsequent 3 hours Subsequently, the reaction mixture was
concentrated @ the resultl ue water was added and the mixture

eutrgllz h.a ImQ us 20 sodium hydroxide solution.
Io| |de as t to saturation and the mixture was
- cted Mithethyl ace The

[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)-l-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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extract was washed with brine and was dried over magnesium sulfate.
126 Evaporation of the solvent gave 2.09 mg (97%) of the desired
compound as a colorless powder. [0430] 1H NMR (400 MHz, DMSO-d6)
51.00-1.10 (1H, m), 1.26-1.37 (1H, m), 51.53-1.74 (3H, m), 2.18 (1H, dd,
J=9.8, 11.6 Hz), 2.40 (1H, dt, J = 2.4, 11.6 Hz), 2.59 (3H, s), 2.77-2.83
- N%%H m), 2.91 (1H,dd, J=2.4,11.6 Hzf, 3.68 (2H, t, J = 6.1 Hz), 7.42 (2H,
,J

8% Viz5 7 870m, 4, 5 F'8 82 850 (1n Y 0 =554 [baski o ™) -

Step.Ic) Methyl
L 78zj[s%é-éz?—%hi8%ph2en§ﬁ-4-%#etrﬁfhhiézo‘i-%tﬁ]c%?béﬁﬁﬂarﬁihbrﬁe >3 (1H, brs),
thyj]piperidin-1-y3]benzoate [0432] [Chemical formula 104] CINjH
7'42C§§Med15{0133%1\?r-1( i fidi7nl§-]37/I R g AT
ethyl)-2-(4-chlorophenyi)-4-methyithiazole-5-carboxamide (105 mg,
.300 mmoi) and methyl 2-fiuorobenzoate (0.0382 mL, 0.300 mmoi) 20
W ded to dimethyisylfoxide (5 mL) . To this mixture, potassium
ca@oﬂgtg%sjf ]fpnlgd}](}% 0 Xﬁmoi) was added and the mixture was stirred

met {2 BOU'R L1 BOC, SUDSSqYeN, waten was added and the,mixture

[0428]

[042

Step

[Chemical formula 103]

0]
S~ N NH
O N
N
[0429]
N-[[(l-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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was extracted with ethyl acetate. The extract was washed with brine, 127
followed by drying over magnesium sulfate and evaporation of the
solvent. Purification of the residue by silica gel column chromatography
(hexane : ethyl acetate = 10:1 -> 2:1) gave 29.5 mg (20%) of the desired
compound as a colorless oil. 5 [0434] 1H NMR (400 MHz, CDC13) 5
1.23-1.90 (3H, m), 2.08-2.19 (1H, m), 2.28-2.38 (1H, m), 2.73-2.79é4H,

Evarpias 83088 (1R 59, 506-524° oH) M B 42 3 52 {oH! T3 85 31 g ound
6.37-6.44 (1H, m), 7.02 (1H,t,J =8.6 Hz), 7.11 (1H, d, J = 7.9 Hz),

as az4elPuh e, %%g“,“dﬁﬁ.?z (1H, dd, J = 1.8, 7.9 Hz), 7.86 (2H, d, J =8.6

[043§|]z). [0435] <Example 2> Methyl

-[3-[[2-(4-Chiorophenyl)-4-methylthiazol-5-y1]carbonylaminome 15

« o B el SO, o,

thyl)-2-(4-chi i)-4-methyithiazole-5- ide (17 :
153 O ol 2 ety CAayihenyibor Acid (137 g0 664 bty
and molpcilar sjeves 44 (400 m) were suspendedin, ) 5 o1 (1x, ad,

2.4, 11.6 Hz), 3.68 (2H, t, J =6.1 Hz), 7.42 (2H, 4, J = 8.6

J

J

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-1-yl]benzoate

[0432]

[Chemical formula 104]

[0433]

N- (Piperidin-3-y1l
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 (5 mL). To thismixture, 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,
127



128 dichioromethane (10 mL) . To this suspension, copper (ll) acetate
(188 mg, 0.984 mmol) and triethylamine (0.344 mL, 2.46 mmol) were
added and the mixture was stirred at room temperature for 8 hours.
Subsequently, the reaction mixture was filtered through Celite, 5 followed
by addition of a saturated aqueous sodium bicarbonate solution. The
mixture was then extracted with ethyl acetate and the extract was washed

EoLLGitRbrive, Tollowet By dtyitig GVer gzl “SuIfite antavaportatioh 6 e

the solvent. Purification of the residue b silica

|
SO LY o A AN e b S ERTE DD, B LT 4o 8B "
37%) of the d lorl 0438] 1H NMR
h% S R B AbAe Cf%"lpﬂ%zé R S S R 295

T S e oo ER et 3%86 Pdd (21, m),

1 (3H, s), 7.19- 724 (1H, m), 7.33-7.35 (2H, m), 7.46 (1H, m), 7.59
H, d, J = 8.6 Hz), 7.97 (2H, d, J =8.6 Hz), 8.45 (1H, t, J = 5.5 Hz).

1 43 < et y|
& N%?»%\Pﬁ %g hloropﬁeny - -methylthlazo sﬁyl]méfhyﬁcar% 2.19 (18, m),
2 . 2sMoYYgirgridin.-y3lpenzoate 04401 123 5 53 5 g5 (1m, 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

5 [043

(lH, t, J = 8.6 Hz), 7.11 (1H, d, 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]lpiperidin-1-yl]benzoate

[0436]

[Chemical formula 105]

(0] [ ]
S
CI—< H\Nf”/\@ COOMe

[0437]

20 N- (Piperidin-3-y1
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
128



10

15

20

Step 3a) 1-(tert-Butoxycarbonyi)-N-[[2-(4-chiorophenyi)-4-methyithiazoi
-5-yilmethyi] piperidine-3-carboxamide [0441] 5 [Chemical formula 106] O
O CISNNxO\ N [0442]
2-(4-Chiorophenyi)-4-methyithiazoi-5-yimethyiamine(477mg, 2.00mmoi),
1-tert-butoxycarbonyinipecotic acid (459mg,2.00mmoi) 10 and
droxybenzotriazoie monohydrate (368 mg, 2,40 mmoi) were

. 1-

dlmi‘j%ﬁ%ﬂ}%&}iﬁ?\ﬁ {dit&thyiformamitie T1EMEY IWRIE tisTRikkTe wad ) acetate
chilled in an ice bath, 3-(3-dimethyiaminopropyi)-1-ethyl carbodijmide

(188 T rodhioiite IS0 M A0 o AR Kot yin b Aoind (46ATRL) were

ad é.40 @mgg were 15 added. 'I;he mi>§ure was thetn stirred %t roo h

addegy abarattire Tore Rotrs Subtequently 5% aglieoteitic adidwasaddéd s -
and th ixture was extracted with ethyl acetate. The extract was

subs G L e LR, Aot A £8n LAt B

solutjon and brine, followed by drying over magnesium sulfate and

oL L L R e T e Rt SR Mg rbonate

solu%%%% g? amatography (,Pae%‘a’c‘ge:ne@!t?ggéaé%é % 1t'ﬁ_ [%ﬁg]i‘i’%o?el«?a”z‘% and

1
e gl‘eswedrcompoun as a coloriess powaer

gh Celite,

9]

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 = 20:1
-> 2:1) gave 88.2 mg (37%) of the desired compound as a colorless
powder.

[0438]

'H NMR (400 MHz, DMSO-d¢) & 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]methyl]carba

moyl]piperidin-1-yl]benzoate

[0440]
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1H NMR (400 MHz, CDC13) 5 1.36-1.51 (10H, m), 1.56-1.62 (1H, m),

1.67-1.85 (1H, m), 2.28-2.40 (1H, m), 2.45 (3H, s), 2.93-3.95 (5H, m),

4.56-4.60 (2H, m), 7.38(2H, d, J = 8.6 Hz), 7.81 (2H,d, J = 8.6 Hz). 5

[0444] Step 3Db)

N-[[2-(4-Chiorophenyi)-4-methyithiazoi-5-y1]methyi]piperidine-

3-carboxamide hydrochloride [0445] 10 [Chemical formula 107] O CI ~ ~
SEEPLARH HCI [0446]

1-tert-Butoxycarbonyi-N-[[2-(4-chiorophenyi)-4-methyithia ,
L= (GG AT G BRI Chr A T e R S b L 2oL
_5_y?i solved iria.lo%h droge chIoEi)c(i)e /methanol solution (20 mL) and the

RGre WasRtifed at t66m temiperatirdtoriour. Subsequently, the

(044 action mixture was concentrated and the residue was air-dried to give
9 mg (98%) of the desired compound as a colorless amorphous
[Cheglroggift.gg Oélf?] }lﬁégMR (400 MHz, DMSO-d6) 5 1.49-1.59 (1H, m),
B4°1.802H; ), 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

ol @Efw%iok

[0442]

2—(4-Chlorophenyl)-4-methylthiazol-5-ylmethylamine (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 (10mL). While thismixture was
chilled in an ice bath,
3-(3-dimethylaminopropyl)-l-ethylcarbodiimide hydrochloride (460
mg, 2.40 mmol) and N-methylmorpholine (0.484 mL, 4.40 mmol) were
added. Themixture was then stirred at room temperature 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]
130



10

15

20

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
2-[3-[N-[[2-(4-chiorophenyl)-4-methylthiazol-5-yilmethyi]carba
moyi]piperidin-1-yilbenzoate [0449] [Chemical formula 108] JO ~~ CI NH
UN COOMe 10 [0450]
) N-[[2-(4-Chiorophenyi)-4-methylthiazol-5-yijmethyi]piperi
5 Wiine 8 Gart AR droBhibH R (198 g O L3 ol siirthefif (1 ™
2-fluorobenzoate (0.0653 mL, 0.513 mmoi) were dissolved in
167 Gty loLodte (3 L), To Hhio SaHu, pesiui arbirae £5 (2425 (5F-
.03 0i) was add d the mixture was stirred for urs_at
m) . ?G%é_éug]échl%é{ﬁﬂﬂ He?%i%%ré\lﬁvas%lld\;veﬁ t%'cgoolf ahd v?/a%e?r V\%% rdrJ =
s ¢ gd ed. The mixture was then extracted with ethyl acetate and the extract
"° was washed with brine, followed by drying over magnesium sulfate and
[Ongaporation of the solvent. Purification of 20 the residue by silica gel
column chromatography (hexane : ethyl acetate =5:1 -> 1:1) gave 9.80
Stepmﬁgo()df%) of the desired compound as a colorless oil. [0451] 132

N-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]methyl]piperidine-
3-carboxamide hydrochloride
[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 forlhour. 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 (1H,

m), 2.88-2.97 (1H, m), 4.35-4.47 (2H, m), 7.54 (2H, d, J = 8.6 Hz),
131



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), 4.59 (2H,d, J =
5.5 Hz), 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
S%Ng-(4-§hiorophenyl)-4-meth%lthiazol-5-y_1]meth lJjcarba 10
787 syiipiperidinT1S3fodizoaté [0453]" fehdmicalTormald fae) O e - 02 (LH
ritfQOMe _-0 [0454] 1
m), %Il[ -fg-tﬁl‘r’gr [Wénﬂﬁ#-methylthiazol-5-y1]methyi]piperi dine-
[044§-carboxamide hydrochloride (123 mg, 0.318mmol) was suspended in
iJethyI ether. The suspension was washed sequentially with a 0.1mol/L
agueoys %%diﬁm hydroxide solution and brine and was dried over
ma% esium $ulfate. The solvent was then evaporated and the 20 resulting

. ifste. The solvent was then evaporated and the 2
S 2 e ArbAPBREAIRA abcl g aEimmay. Wb 22

ieves 4A (300.m ;L er (Il) acetate (122 mg, 0.636 mmol) and
moyl r%jejfﬁﬁgrhclinlen(ol.zg ﬁgpizg %ﬂemol) were added and the 133

[0449]

Step

[Chemical formula 108]

0 Q
N COOMe
10 [0450]
N-[[2-(4-Chlorophenyl)—-4-methylthiazol-5-yl]lmethyl]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
15 (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
20 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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mixture was stirred at room temperature f or 16 hours. Subsequently, the
reaction mixture was filtered through Celite and a saturated aqueous
sodium bicarbonate solution was added to the filtrate. The mixture was
extracted with ethyl acetate. The extract was washed 5 with brine,followed
by drying over magnesium sulfate and evaporation of the solvent.
Purn‘lcatlon of the resultlngareadue by silica gel column chromatograrpré;{
sité

" Wifiie - dhgr acotateL 21 1> 0°1) gave 5071 g (139 o1 e 4
2.29 %me%””é’%a&ﬁ o 205 (o ) Pe0i0e 1‘3(%??%%%0&“%%33 mp 2o
(18, 11k 505 e Py 792 TR 1) L 7 1D 78 (oH 1) S

), 7.57 (1H, d, J = 7.3 H2), 7.63-7.64 (LH, m 0 d,J=8.6 Hz)
ZH’lé 2I56] <gx 5Ié5> et yil§ fé rln_& )7 % @ﬂ J _Ig'6 fz),
2 3- (4 hior ph y. y zol- -yI]methoxymethyI]p
|péﬂ%l§ %]be zoaetg ?8 [C?n %7% éteﬁp 5aES

(045 ](tert Butoxycarbonyi)-3-[[2-(4-chiorophenyl)-4-methylthiazol
-5-y3]methoxymethyl]piperidine [0458] 25 [Chemical formula 110] 134

<Example 4>
Methyl

3-[3-[N-[[2-(4-Chlorophenyl)—-4-methylthiazol-5-yl]methyl]carba

moyl]piperidin-1-yl]benzoate

[0453]

[Chemical formula 109]

O /©\
S
CI—< H\NI\”J\OI COOMe

[0454]
N-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methyl]piperi
dine-3-carboxamide hydrochloride (123 mg, 0.318 mmol) was suspended
in diethyl ether. The suspension was washed sequentially with a
0.1lmol/L agqueous sodium hydroxide solution and brine and was dried
over magnesium sulfate. The solvent was then evaporated and the
resultingresidue was dissolved indichloromethane (10mL). Tothis
solution, 3- (methoxycarbonyl)phenylboricacid (114mg, 0.636 mmol),
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
133



10

15

20

25

Oji .~C 0' 0459] 1-(tert-Butoxycarbonyi)piper idin-3-yimethanol (215mg,
1.00 mmoi) was dissolved in tetrahydrofuran (5 mL) . While this solution
5 was chilled in an ice bath, 60% sodium hydride in oil (44.0 mg, 1.10
mmoi) was added and the mixture was stirred for 20 min. Subsequentiy,
5-chioromethyi-2-(4-chiorophenyl)-4-methyithiazole (258 mg, 1.00 mmaoi)
.. In tetrahydrofuran (5 mL) and sodium iodided%rS.O mg, 0.100 10 mmoi)
M2 YT adtiad L ThE Thikiure Wh Stired 1612 Ridurs whiledHilfed i AR TesM et LY

bath and was further stirred for.6 hour%agl room rature.
e

) emp
the SHRSEqOEh - et Acktite Was &dd 4 e hixttre WasWasfed a2 turated
sequentially with 5% aqueous citric acid and brine, followed by .dryin
aaue R A Sh BLg GoaRr A B AT TP ibia sy The
., the resulting residue hy silic I.column chromatography (hexape : ethyl
mixt g e R e e el Py Yashed

s PSSR, NI SOON B, SO S AN Pt
or IR BN, 2 BRI N AT

gel E%}&%%Sgﬁ?%%atography (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
(l1H, 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, § = 7.9 Hz), 7.38 (2H, 4, J = 8.6 Hz), 7.57 (1H, d, J =
7.3 Hz), 7.63-7.64 (1H, 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]benzoate

[0457]

Step 5a)
1-(tert-Butoxycarbonyl)-3-[[2-(4-chlorophenyl)—-4-methylthiazol
-5-yl]lmethoxymethyl]piperidine

[0458]

[Chemical formula 110]
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Step 5b) 3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-y1]methoxymethyl]pipe
ridine 5 [0462] [Chemical formula 111] CI NONH [0463] Using 10
1-(tert-butoxycarbonyl)-3-[[2-(4-chlorophenyl)-4-methylthiazol
-5-y1]methoxymethyl]piperidine(258 mg, 0.590 mmol), the same
procedure was followed as in Step Ib of Example 1 to give 169 mg (85%)
of the desired compound as a colorless oil. [0464] 15 1H NMR (400 MHz,
CDC13) 5 1.08-1.18 (1H, m)Q1.49-1.51 (1H, m) 1.62-1.69 (1H, m),

f@g% < 9.8,12.2 Hz), 2.44 (3H, s), 2.55 (1H,

1.75:1.8642H 1&) .

CIM 6 H%), 2!37- 02 (1H, m), 3.12-3.16 (1H, m), 3.30-3.36
(2H:m), M62XRH, ), 7289 (2H, d, J = 8.6 Hz), 7.84 (2H, d, J = 8.6 Hz). 20
[0465] Step Sc)

(04 55-[3-[[2-(4-ChlorophenyI)-4-methyIthiazol-5-y1]methoxymethyl]p
|p]eridin-l-y3]benzaldehyde 136 [0466] [Chemical formula 112] S/

1-(tert-Butoxycarbonyl)piperidin-3-ylmethanol (215mg, 1.00
mmol) was dissolved in tetrahydrofuran (5mL). While this solution
was chilled in an ice bath, 60% sodium hydride in oil (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 ice bath 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 solwvent.
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 (1lH, 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 (24, s), 7.39 (2H, 4, J = 8.6 Hz), 7.84 (2H, d, J = 8.6

Hz) .
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ON~ C10NCHO [0467]5 Using
3-[[2-(4-chlorophenyi)-4-methylthiazoi-5-ylimethoxymethyi]pipe ridine
(106 mg, 0.315 mmol) and 2-fluorobenzaidehyde (0.0329 mL, 0.315
mmoi) , 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]
0461HNMR (400MHz, CDC13) 51.19-1.28 (1H, m), 1.73-1.87 (3H, m) ,
2h1-221 (A1H, m), 2.43 (3H, s) , 2.68-2.73 (1H, m) , 2.82-2.89 (1H, m) ,
ste 3 9)3 21 (1H, m), 3.33-3.37 (1H, m) , 3.41-3.48 (2H, m) , 4.63 (2H, m) ,
p? -7.11 (2H, m), 7.38 (2H, d, J = 8.6 Hz), 7.47-7.51 (1H, m), 7.77-7.84

10 29 (1H ). [0469] Step 5
% 519 Pop%ré}‘ny 4£me J F|Latrzlr(1)| g ﬁ%metﬁ/ol Hrhe(attﬁﬁfﬁjmethyl] pipe
er|d|n 1- y3]benzoate 20 [0470] [Chemlcal formula 113] 137 CI COOMe
i?l] 2-[3-[[2-(4-Chiorophenyl)-4-methylthiazol-5-y1]methoxymet
mlm%{l]plperldln -I-y1l]benzaidehyde(45.2mg,0.102mmoi)wasdissolved 5 in
ethanol (5 mL) . To this solution, sodium cyanide (25.8 mg, 0.510

rll

[Chemical formula 111]

o @irOUH

[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 1b 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 (1lH, 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
(l1H, m), 3.12-3.16 (1H, m), 3.30-3.36 (2H, m), 4.62 (2H, s), 7.39
(2H, 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]lp

iperidin-1-yl]benzaldehyde
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mmoi) and manganese dioxide (88.7 mg, 1.02 mmoi) were added and the
mixture was stirred at room temperature for 3 hours. 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
046magneslum sulfate and evaporation of the solvent. Purification of the
?ésultmg residue by S|I|ca gel column chromatography (Chromatorex
NH-DM2035, F S|I Chemical Co., Ltd.) (hexane : ethyl acetate =
Chegéclaglfé)i%;é mg (58%) 15 of the desired compound as a
colorless oil. [0472] 1H NMR (400 MHz, CDC13) 5 1.13-1.23 (1H, m),
169182(3H m) 2.08-2.19 m), 2.43 (3H, s), 2.55 (1H, dd, J = 9.8,

2), g 3.25 (1H, m), 3.37-3.47 (3H, m), 3.85
o] 6( 1H,t,J = 7.3 Hz), 7.01 (1H, d,J = 7.9
H 35N ,J=1.8,7.9Hz),7.82 (2H,dJ=8.6

Hz) [0473] 138 <Examp|e 6> Methyl

%[3 [[2-(4-chiorophenyi)-4-methylthiazol-5-y1]Jmethoxymethyl]p
|per|d|n 1-yilbenzoate 5 [0474] Step 6a)

1- ({jesr'gL rIE}B(ngtoxycarbonyl) -3-[[2-(4-chiorophenyi)-4-methylthiazol

[0

3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]lmethoxymethyl]pipe
ridine (106 mg, 0.315 mmol) and 2-fluorobenzaldehyde (0.0329 mL,
0.315mmol), the same procedure was followed as in Step 1c 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), 2.11-2.21
(l1H, m), 2.43 (3H, s), 2.68-2.73(1H, m), 2.82-2.89 (1H, m), 3.19-3.21
(l1H, m), 3.33-3.37 (1H, m), 3.41-3.48 (2H, m), 4.63 (2H, m), 7.06-7.11
(2H, m), 7.38 (2H, d, J = 8.6 Hz), 7.47-7.51 (1H, m), 7.77-7.84
(3H, m), 10.29 (1H, s).

[0469]

Step 5d) Methyl
2-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methoxymethyl]p
iperidin-1-yl]benzoate

[0470]

[Chemical formula 113]
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-5-yilmethoxy]piperidine [0475] 10 [Chemical formula 114] Cl ~-~ SP J<
Co NOO [0476] Using 1-(tert-butoxycarbonyi)-3-hydroxypiperidine (201
mg, 1.00mmoi)and5-chioromethyi-2-(4-chiorophenyi)-4-methyithiazole 15
(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] 1H NMR (400 MHz, CDC13) 5 1.41-1.62 (11H, m), 1.71-1.82
(1H, m), 20 1.88-1.97 (1H, m) (3H, s), 3.12-3.22 (2H, m), 3.46 (1H,
m),3R3-3.80_(H, m)3.#3 , 4.64-4.81 (2H, m), 7.38 (2H, d, J =

ClB—.WB' H,‘d,j 8.6JHz), 4781139 Step 6b)

3-[[2=(4-Chi8rophenyl)-4éthylthiazol-5-y1]methoxy]piperidine [0479]
[Chemical formula 115] CI\ N 11 S C'OH [0480] Using

[0471]

2-[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]methoxymet
hyl]lpiperidin-1-yl]benzaldehyde (45.2mg, 0.102mmol) was dissolved
inmethanol (5mL). Tothis solution, sodiumcyanide (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 (1H, dd, J =1.8, 7.9 Hz), 7.82
(2H, d J = 8.6 Hz).

[0473]
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1-(tert-butoxycarbonyl)-3-[[2-(4-chlorophenyl)-4-methylthiazol
-5-y1]methoxylpiper idine (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
<EXalinlg §= 12 2 Hz), 3.41-3.46 (1H, m), 4.65-4.72 (2H, m), 7.39 (2H, d, J
=8.6 Hz), 7.83 (2H, d, J = 8.6 Hz). [0482] Step 6¢) 20
M—J[S—[[2-(4-ChIorophenyI)-4-methyIthiazol-5-y1]methoxy]piperid
in-1- S]Pen a derhﬁ 048; ]_Ll%erg'ca@krlmlzao _ 0 Co

B

/ a¥atda ~. = ] |2 AN

. 59.1 mg, 0,183 mmoi) and 2-fluorobenzaidehyde (0.0984 mL, 0.915

1pergo?1nm— Ol %en 8 %e dimethyisuifoxide (2 mL). To this 5 solution,

[O47235ium carbonate (119 mg, 0.366 mmoi) was added and the mixture was
stirred at 130C for 3 hours. Subsequently, water was added and the

|re was extracted with ethyl acetate and the extracted was washed

brine, followed by drying over magnesium

Fééyﬁyl]p

ixt

step '}
“Pwith

l1-(tert-Butoxycarbonyl)-3-[[2-(4-chlorophenyl)—-4-methylthiazol

-5-yl]lmethoxy]piperidine

[0475]

[Chemical formula 114]
ag
o)<
S 0)

[0476]

o

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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sulfate and evaporation of the solvent. Purification of the 10 resulting
residue by silica gel column chromatography (hexane 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) 51.47-1.54 (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),
Step8fpl7.12 (2H, m), 7.39 (2H, d, J = 8.6 Hz), 7.51 (1H, dt, J = 1.8, 7.9 Hz),

.79-7.85 (3H, m), 10.32 (1H, s). [0485]. 20 Step 6d) Methyl , .
3-1 é-‘[é-‘ﬁ‘f%@%? heh |5?4Z}H%Té?r%§h%}at2%¥%%?%rﬁ fHMbﬁBéﬁdﬁ-‘/]plpe“dme
in-1-y3]benzoate [0486] 141 [Chemical formula 117] S1j O N COOMe
487] Using 5
2-[3-[[2-(4-Chlorop )-4-methylthiazol-5-ylimethoxy]piperid
[Che%l-f-%/ﬁb%r?ﬁiae{ﬁyggfztﬁ 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

co nd g@¢-acolorless oil. [0488]
C'@/ o

(047

[0480]

Using
1-(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 (1H, dd, J=2.4, J=12.2 Hz), 3.41-3.46
(1H, m), 4.65-4.72 (2H, m), 7.39 (2H, d, 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]lmethoxy]lpiperid
in-1-yl]lbenzaldehyde

[0483]

[Chemical formula 116]
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10 'H NMR (400 MHz, CDC13) 5 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 (1H,
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 (1H, m), 7.04-7.06 (1H, m),
7.37-7.43 (3H, m), 7.73 (1H, dd, J = 151.8, 7.9 Hz), 7.83 (2H,d, J = 8.6
Hz) [0489] <Example 7> Methyl

phenyl)-4- Ithiazol-5-yllmethoxymethyl]p 20
nz te [0490 emical formula 118] 142 CI s O

Using
3-[[2-(4- chlorophen Tizf;\’r:fethﬂmﬁzol 5-y1]methoxymethyl]pipe 5 ridine
(62 2 mg, 0.185 mmol) and 3-(methoxycarbonyl)phenylboric acid (66 6

T e S e o
101nd0 HNMR (H00MHZ, CRGTP 33 5120, (M b%%zaﬁ%%hsy%g’“ o84 nL,
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]lmethoxy]lpiperid
in-1-yl]lbenzoate

[0486]
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1.99-2.10 (1H, m), 2.45 (3H, s), 2.64 (1H, dd, J = 9.8, 11.6 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, 15 m), 7.60-7.61(1H, m),
7.84(2H, d J = 8.6 Hz). [0493] <Example 8> Methyl
3-[3- [2-£-chloro henyl)-4-methylthiazol-5-y1]methoxy]piperid 20
[CheWﬁf-%/Jl] HZ0a [szlﬁif) [Chemical formula 119] 143 CI~N :C S O-C
COOMe 0495] Using

3-[[2-(4-chlqyophenyi)-4-methykthiazoi-5-y1]methoxy]piperidine 5 (60.2
CIA :‘@:sa mpi) and3-(meth rbonyi)phenylboric acid (66.9 mg, 0.372
the §&am

d followed as in Example 2 to give 61.0
mg (72%) of the desired compB@@Ms a colorless oil. [0496] 1H NMR
(400 MHz, CDC13) 5 1.48-1.72 (2H, m), 1.88-1.96 (1H, m), 10 2.05-2.14
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":;?5(11H t,J=7.9Hz), 7.39 (2H, d, J =8.6 Hz), 7.49-7.51 (1H, m), 7.61
(LH. ). 7
[3-[[2

(048

.84 (2H,d,J=8.6
—(4-Chlorophenyl)-4-methylthiazol-5-yl]methoxy]piperid

2_
in-1-yl]benzaldehyde (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 (1, 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 (l1H, m), 7.37-7.43 (3H, m), 7.73 (1lH, 4dd, 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-yl]benzoate

[0490]

[Chemical formula 118]
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Hz). 15 [0497] <Example 9> Methyl
2-[3-[[2-(4-Chiorophenyl)-4-methylthiazoi-5-y1]carbonylaminome
thyi]pyrrolidin-1-y3]benzoate 20 [0498] Step 9a)
N-[[(I-tert-Butoxycarbonyi)pyrrolidin-3-yilmethyi]-2-(4-chioro
phenyl)-4-methylthiazole-5-carboxamide 144 [0499] [Chemical formula
120] O CI/ N HNO_ [0500] 5 Using

2-(4- chlorophenyl) -4- methylth yl- 5 carboxyllc aC|d (804 mgq, 3.17
m sfs ; e -3-y1 methylamine (635 mg,
Cl A I) [the gedure w ﬁ/ed as in Step la of Example 1

to give 1.2979880) of the"desired compound as a colorless powder. 10

[0501] 1H NMR (400 MHz, CDC13) 5 1.46 (9H, s), 1.61-1.76 (1H, m),
[O“€ 01-2.07 (1H, m), 2.48-2.57 (1H, m), 2.73 (3H, s) , 3.01-3.18 (1H, m) ,
]34356 (5H, m), 5.90 (1H, m), 7.43 (2H, d, J=8.6 Hz), 7.87 (2H, d, J =

Q%l%g

3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methoxymethyl]pipe

ridine (62.2 mg, 0.185 mmol) and 3-(methoxycarbonyl)phenylboric
acid (66.6 mg, 0.370 mmol), the same procedure was followed as in
Example 2toobtain69.2mg (79%) of thedesired compoundasacolorless
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 (1H, dd, J = 9.8, 11.6 Hz),
2.78-2.84 (1H, m), 3.41-3.48 (2H, m), 3.56-3.59 (1H, m), 3.68-3.72
(l1H, 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]benzoate

[0494]

[Chemical formula 119]
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15 FAB (m/z): 436 (M+H) [0502] Step 9b) N-(Pyrrolidin-3-y1
methyl)-2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide [0503] 20
[Chemical formula 121] O CI/ S Il HCNH N 145 0504] Using
N-[[(1-tert-butoxycarbonyi)pyrrolidin-3-y3]methyl]-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%)
esweR| copnpound as a cqlorless powder. [0505] 1H NMR (400
1ISQ-dff) 5 1.37-1.46 @ ), 1.76-1.85 (1H, m), 2.28-2.35 (1H,
s : ODMe86-2.93 10 (2H, m), 3.18-3.22
(3H m) 7.57 (2H, d, J 8 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
-[3-[[2-(4-chiorophenyl)-4-methylthiazol-5-yllcarbonylaminome
i]pyrrolidin-1-y3]benzoate

[049
Using

3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methoxy]piperidine

(60.2mg, 0.186 mmol) 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 (1H, 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, 4, J

= 8.6 Hz), 7.49-7.51 (1H, m), 7.61 (l1H, m), 7.84 (2H, d, J = 8.6

Hz) .

[0497]

<Example 9>

Methyl

2—[3-[[2-(4-Chlorophenyl)—-4-methylthiazol-5-yl]carbonylaminome

thyl]pyrrolidin-1-yl]benzoate

[0498]
Step 9a)
N-[[ (1-tert-Butoxycarbonyl)pyrrolidin-3-yl]lmethyl]-2-(4-chloro

phenyl)-4-methylthiazole-5-carboxamide
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[0507] [Chemical formula 122] O CI 1l H'r N COOMe 20 [0508]
N-(Pyrrolidin-3-yl
methyl)-2-(4-chlorophenyi)-4-methylthiazole-5-carboxamide (168 mg,
0.500 mmol) and methyl 2-fluorobenzoate (0.127 mL, 1.00 mmol) 146
were dissolved in dimethyisulfoxide (4 mL) . To this solution, potassium
[049carbonate (138 mg, 1.00 mmol) and tetrabutyiammonium iodide (18.5
?n]g, 0.0500 mmol) were added and the mixture was stirred
at140Cfar6hours. Subsequently, the reaction mixture was allowed 5 to
[CheRdGond WAy i/?asl§§d2d. The mixture was then extracted with ethyl
acetate and the extract was washed with brine, followed by drying over
magnesium sulf@te and evaporation of the solvent. Purification of the
i J th el column chromatography (hexane : ethyl
Qtate =4 gave 136 (58%) of the desired compound as a
colorfess aI‘Norp ous 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),
[O5O§]21-3.38 (4H, m), 3.54 (2H, t, J=6.1 Hz), 3.87 (3H, s), 6.26 (1H, t,J =
1 Hz),6.78 (1H, t, 153 =7.9 Hz), 6.82 (1H, d, J = 8.6 Hz), 7.32-7.36

(“%Q?%g7fHXQ&%hlorophenyl)—4—methylthiazolyl—5—carboxylic

acid (804 mg, 3.17 mmol) and
l1-(tert-butoxycarbonyl)pyrrolidine-3-yl methylamine (635 mg, 3.17
mmol), the same procedure was followed as in Step la of Example
1 togive 1.22 g (88%) of the desired compound as a colorless powder.
[0501]

'H NMR (400 MHz, CDCls) & 1.46 (9H, s), 1.61-1.76 (1H, m), 2.01-2.07
(lH, 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, d, J = 8.6 Hz), 7.87 (2H, d, J
= 8.6 Hz).

FAB"(m/z): 436 (M+H).

[0502]

Step 9b) N-(Pyrrolidin-3-y1l
methyl)-2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide

[0503]

[Chemical formula 121]

o)
S N
O N Om
| H
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d, J = 8.6 Hz), 7.63 (1H, dd, J = 1.8, 7.3 Hz), 7.85 (2H, d, J = 8.6 Hz).
FAB'(m/z): 470 (M+H) [0510] 20 <Example 10> Methyl
3-[3-[[2-(4-chiorophenyl)-4-methylthiazol-5-y1]carbonylaminome
thyi]pyrrolidin-1-y3]benzoate [0511] 25 [Chemical formula 123] 147 0 CI
N Il H~ry COOMe 0512] Using N-(pyrrolidin-3-y1
methyl)-2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide (168 5 mg,

(0508500 mmol) and 3-(methoxycarbonyl)phenylboric acid (180 mg, 1.00
mmol), the same procedure was followed as in Example 2 to give 73.7

gU la}3’() of the desired compound as a colorless powder. [0513] 1H

m

- QUM SO LU 0N I SERO UL o

RSO S 16 6 1) 7 261 3L COP Ry T3 4% (e, ) BB (oH, e
5 same%2588HD) was followed as in Step 1b of Example 1 to give 598

mg (64%) of the desired compound as a colorless powder.

[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

thyllpyrrolidin-1-yl]benzoate

[0507]

[Chemical formula 122]

20 [0508]
N- (Pyrrolidin-3-y1
methyl)-2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide (168

mg, 0.500 mmol) and methyl 2-fluorobenzoate (0.127 mL, 1.00 mmol)
146
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[0514] 15 <Example 11> Methyl
2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-y1]carbonylaminome
thyl]perhydroazepin-1-y3]benzoate [0515] 20 Step lla)
N-[[(1-tert-Butoxycarbonyl)perhydroazepin-3-yijmethyl]-2-(4-ch
lorophenyl)-4-methylthiazole-5-carboxamide [0516] 148 [Chemical
formula 124] O O S LKI NAQj< Cl H [0517] Us

Were29(21-8&1?&%6%ﬁ%)ﬁ%ﬁsﬁw%iﬁ%@%%%%cw%lgé acid (792'y, 30121 +on

mmol) and 1-(tert-butoxycarbonyl)perhydroazepin-3-y1 methylamine (712 .
POt Al it 154 A the bar ProCedurt wRE bl n SRR ormontum

o ST LI e R AGDY ol hedested ompound s acatess,
o L S S T ), A (L 8 65O R T Lo
to cg514§%&4Wéter 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 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 (3H, 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 (l1H, dd, J =1.8, 7.3 Hz), 7.85 (2H, 4, 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]pyrrolidin-1-yl]benzoate

[0511]

[Chemical formula 123]
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Hz), 7.41 (2H, d, J = 8.6 Hz), 7.64 (1H, t,J =5.5Hz), 7.87 (2H, 15d,J =
8.6 Hz). FAB'(m/z): 464 (M+H) [0519] Step lIb) N-(Perhydroazepin-3-yi
methyl)-2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide 20 [0520]
[Chemical formula 125] 149 0 CI NS:( N NH 0521] Using
N-[[(1-tert-butoxycarbonyl)perhydroazepin-3-y3]methyl]-2-(4-ch 5
lorophenyl)-4-methylthiazole-5-carboxamide (1.26 g, 2.72 mmol), the
same procedufe was followed as in Step Ib of Example 1 to give 896 mg
of the }(pd\cpm,gpuyfﬁ':a\ﬁ a colorless powder. [0522] 1H NMR
Cl—«400 , GDCIR) 5 1.43%. H, m), 1.76-1.84 (2H, m), 10 1.90-2.01
(2 m), 627268 (1H, m), 2.75 (JLOSMR.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 =
[0512&2, 12.8 Hz), 7.41 (2H, d, J =8.6 Hz), 7.74 (1H, m), 7.87 (2H,d, J=8.6
). FAB'(m/z): 364 (M+H). 15 [0523] Step lic) Methyl

Using N-(pyrrolidin-3-y1l
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
(l1H, 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]

<Example 11>

Methyl

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

thyl]perhydroazepin-1l-yl]benzoate

[0515]

Step 11a)

N-[[ (1-tert-Butoxycarbonyl)perhydroazepin-3-yllmethyl]-2-(4-ch
lorophenyl)-4-methylthiazole-5-carboxamide

[0516]
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2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-y1]carbonylaminome
thyl]perhydroazepin-1-y3]benzoate [0524] 20 [Chemical formula 126] 150
C[N jrHCOOMe 05251 Using N-(perhydroazepin-3-y1
methyl)-2-(4-chlorophenyi)-4-methylthiazoie-5-carboxamide (200 5 mg,
0.550 mmoi) and methyl 2-fiuorobenzoate (0.140 mL, 1.10 mmol), the
same procedure was followed as in Step 9c of Example 9 to give 52.7 mg

[Chefigsa) of the BEsTredCompound as a colorless oil. [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), @10-3.16(1H, )@,ﬁ%-&so (2H, m), 3.36-3.42 (1H, m),

3.46,{14, ddsiaﬁgﬁ,w, . 0 (1H, m), 3.88 (3H, s), 6.51 (1H,
O]%WH—K\) 6,90 y}H, § J =¥.3 Hz), 7.06 (1H, d, J = 7.9 Hz), 7.34 (1H,
dt, J’=1.2, M ), 7.40 /d,J=8.6 Hz), 7.54 (1H,dd,J=1.2,7.3
Hz), 7.78 15 (2H, d, J = 8.6 Hz). FAB (m/z): 498 (M+H) [0527] <Example
[051%? Methyl 20

-[3-[[2-(4-chiorophenyl)-4-methylthiazol-5-y1]carbonylaminome
thxgg?gamgqﬂéﬁggkfaégE%%%?ﬁ?—4—methylthiazolyl—5—carboxylic
acid (792 mg, 3.12 mmol) and
l-(tert-butoxycarbonyl)perhydroazepin-3-yl methylamine (712 mg,
3.12 mmol), the same procedure was followed as in Step la of Example
ltogivel.26g (87%) of thedesired 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 (3H, 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 1lb) N-(Perhydroazepin-3-yl
methyl)-2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide
[0520]

[Chemical formula 125]
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[0528] 151 [Chemical formula 127] _ COOMe 0 fli) CI J [0529] Using
N-(perhydroazepin-3-yl 5
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] 10 'H NMR
(400 MHz, CDC23) 5 1.30-1.46 (2H, m), 1.66-1.84 (3H, m), 1.97-2.06

(1H=), 2.86:-2 -RH'5 (3H, s), 3.10 (1H, dd, J = 10.4, 15.3 Hz),
CI. 1H)Im), |.3843.46 J2H, m), 3.63-3.70 (1H, m), 3.81 (1H, dd, J =
4.3,T4.7 H¥,3°86 (3H, 8)-5/96 (1H, t, J = 5.5 Hz), 6.87 (1H, dd, J = 1.8,

7.9 Hz), 7.24 (1H,1,J = 15 7.9 Hz), 7.29 (1H, d, J = 7.9 Hz), 7.35-7.36
H, m), 7.42 (2H, d, J=8.6 Hz), 7.88 (2H, d, J = 8.6 Hz). FAB (m/z): 498
+H) [0531] <Example 13> 20 Methyl
3-[ -5[%{2-(4-chlorophenyl)-4-methylthiazol-5-y|]acetylamino]p
iperldln-%-ys]benzoate

[052

N-[[(l-tert-butoxycarbonyl)perhydroazepin-3-yl]methyl]—-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 (l1H, td, J =4.3, 12.8 Hz), 3.33 (1H, td, J = 3.7,
12.8 Hz), 3.53 (l1H, 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]perhydroazepin-1-yl]benzoate

[0524]

[Chemical formula 126]
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[0532] 152 Step 13a)
N-[I-(tert-Butoxycarbonyi)piperidin-3-y1]-2-[2-(4-chlorophenyi
)-4-methyithiazoi-5-yilacetamide [0533] 5 [Chemical formula 128] H N N
0OJ< CI\/N O [0534] Using
2-[2-(4-chlorophenyi)-4-methyithiazoi-5-yilacetic acid (1.60 g, 5.99 mmoi)
and 10 1-(tert-butoxycarbonyi)-3-aminopiperidine (1 .20 g, 5. 99 mmol) ,

the same procedure was followed as in Step la of Example 1 to give 1.59
g (59%) of thegesired com as a colorless powder. [0535] 1H NMR

(400 MHg, COC13) 61-41, (9Fs), 1.49-1.57 (2H, m), 1.59-1.68 15 (1H,
C'W\I%\FH’ mY, 2.42 (3KGAPBIa9-3.54 (4H, m), 3.69 (2H, s), 3.98
m), R7O(1H, m)NZ.39 (2H, d, J = 8.6 Hz), 7.83 (2H, d, J = 8.6 Hz).
FAB'(m/z): 450 (M+H). [0536] 20 Step 13b)
N-(Piperidin-3-yi)-2-[2-(4-chlorophenyi)-4-methyithiazoi-5-yi] acetamide

[0525]

Using N-(perhydroazepin-3-yl
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
(l1H, 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 (l1H, dt, J =1.2, 7.3
Hz), 7.40 (2H, 4, 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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0537] 153 [Chemical formula 129] H N NH CI N O [0538] Using 5
N-[1-(tert-butoxycarbonyl)piperidin-3-y1]-2-[2-(4-chlorophenyl
)-4-methylthiazol-5-y1]acetamide (1.59 g, 3.53 mmol), the same
procedure was followed as in Step Ib of Example 1 to give 1.06 g (86%)
of the desired compound as a colorless powder. [0539] 10 'H NMR (400
MHz, CDC13) 5 1.46-1.53 (1H, m), 1.56-1.64 (1H, m), 1.66-1.80 (2H, m),
[ChenieA3H 3§166-2:64 (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 (1H, m), 7.39 (2H, d, J =
8.6 Hz), 7.84 (%ﬁ;l, d,J=86 i;%%%ﬂ%m/z). 350(M+H) [0540] Step

13c) Methyl .
? ghlofdpheriyl)A-methylthiazol-5-y1]acetylamino]p
eni‘bate 0 [0541] [Chemical formula 130] 154

[0529]

Using N-(perhydroazepin-3-yl
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
(l1H, 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, d4, 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>

Methyl

3-[3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]acetylamino]lp

iperidin-1-yl]benzoate

[0532]
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H/l CIN O NrN COOMe 0542] Using
N-(piperidin-3-yi)-2-[2-(4-chiorophenyi)-4-methyithiazoi-5-yi] 5 acetamide
(200 mg, 0.572 mmol) and 3-(methoxycarbonyi)phenyiboric acid (205 mg,
1.14 mmoi), the same procedure was followed as in Example 2 to give
162 mg (59%) of 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
SEeP (), 3.12 (1H, dd, J = 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
o (G O £7 8 ) B8 0. = B8 Hioy 71460 5 (b e
7.53-7.54 (1H, m), 7.78 (2H, d, J = 8.6 15 Hz). FAB (m/z): 484 (M+H)
-] CEAH 1o MG T e Z

(05 3%-[3-[[2-(4-chiorophenyi)-4-methylthiazol-5-y|]carbonylamino]p
|p]eridin-1-y3]benzoate [0545] 155 Step 14a)

N:[(I-tert-Butoxycar piperidin-3-y1]-
[Cheﬁf([i(l?lc%idi%ﬁﬁg%ﬁ)-g?r% thyithiazole-5-carboxamide

3 4@_§HN\©‘J\OJ<

[0534]

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
(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).

[0536]

Step 13b)

N- (Piperidin-3-yl)-2-[2-(4-chlorophenyl)—-4-methylthiazol-5-y1]
acetamide

[0537]
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[0546] [Chemical formula 131] H'O g N NxOk 5 0 [0547] Using
2-(4-chiorophenyi)-4-methyithiazole-5-carboxylic acid (1.52 g, 5.99 mmoi)
and 1-(tert-butoxycarbonyi)-3-aminopiperidine (1 .20 g, 5 .99 mmol) , the
10 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] 1H NMR

400 MHz, CDC13) 5 1.47 (9H, s), 1.56-1.74 (2H, m), 1.78-2.03 (2H, m) ,

Che?%ﬁ(%ﬁ%fméﬁaz 392 (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
=8. 6 Hz). FAB’ (m/z) |.436 (M+H) [0549] Step 14b) 20

[ orqahenyi)-4-methyithiazole-5-carbo xamide
mi al f mu] 156 CI NIl H S NNH

[0538]

Using
N-[1l-(tert-butoxycarbonyl)piperidin-3-yl]-2-[2-(4-chlorophenyl
)—4-methylthiazol-5-yl]lacetamide (1.59 g, 3.53 mmol), the same
procedure was followed as in Step 1b 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 (l1H, dd, J = 3.1, 11.6 Hz), 3.70 (2H, s), 3.94-4.03 (1H,
m), 6.18 (1H, m), 7.39 (2H, 4, 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]benzoate

[0541]

[Chemical formula 130]

154
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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 Step |b of Example 1 to give 1.75 g (99%) of the
desired compound as a colorless powder. [0552] 1H NMR (400 MHz,
DMSO-d6) 5 1.33-1.49 (2H, m), 1.57-1.61 (1H, m), 10 1.80-1.84 (1H, m),
237242(2H m), 57(3H 72-2.77 (1H, m), 2.93 (1H, dd, J = 3.1,

Hz) 70 7 H d, J=8.6Hz),7.94 (2H,d,J=8.6
.\ , 0 ). [05552Ma4c) 15
2- [2 ( r(%hen -methylthiazol-5-yl]carbonylamino]p

iperidin-1-y3]benzaldehyde [0554] [Chemical formula 133] CI~\SH NN

05 4%]CHO 20 [0555] Using 157
-(piperidin-3-yi)-2-(4-chlorophenyi)-4-methyithiazoie-5-carbo xamide
(6%% {rr]l%‘ 0.200 mmol) and 2-fluorobenzaidehyde (0.211 mL,

- (piperidin-3-yl)-2-[2-(4-chlorophenyl)—-4-methylthiazol-5-y1]
acetamide (200 mg, 0.572 mmol) and 3- (methoxycarbonyl)phenylboric
acid (205 mg, 1.14 mmol), the same procedure was followed as in

Example 2 to give 162 mg (59%) of the desired compound as a colorless

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, J = 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, d, 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-yl]benzoate

[0545]

155
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2.00 mmoi) , 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), 2.76 (3H, s), 2.92-2.99 (1H, m), 3.13 (1H, dd, J =2. 4, 12. 2 Hz) ,
324 3.30 (2H, m), 4.36-4.43 (1H, m), 7.15 (1H, d, J = 8.6 Hz), 7.20 (1H,
J = 7.3 Hz), 7.40-7.46 (3H, m), 7.56 (1H, dt, J = 1.8, 7.3 Hz), 10 7.79
Step(ﬂiaad N1l 8 b2y 7 88 2R 805 L 8 B 15 1618 (1N, 5) [0557]
14d) Meth .
S G Bk et ARy ARBIp 15
054§)Del’ldln 1-yl]benzoate [0558] [Chemical formula 134] CISIINHN/
I 0 COOMe [0559] 20 Using
[Chemlc% ChIO -4-methylthiazol-5-y1]carbonylamino]p
Iperidi yrﬂbenzal de (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

d c nd as a co@rless oil. 0560]

[0547]

Using 2-(4-chlorophenyl)—-4-methylthiazole-5-carboxylic
acid (1.52 g, 5.99 mmol) and
l1-(tert-butoxycarbonyl)-3-aminopiperidine (1.20g, 5.99 mmol), the
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 (34, 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).

FAB"(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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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, m), 2.79 (3H, s), 2.86 (1H, 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, at, J = 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 (1H, at, 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). 10

] < le 15> Methyl

Cl \P 4.C IoroZHhen l)-4-methylthiazol-5-y1]carbonylamino]p

ipeTidin-1-$3]b om}EDSGZ] Step 15a) Methyl

3-[3-(tert-butox@xar mino)piperidin-1-y3]benzoate [0563] [Chemical

formula 135] H :~-Oy' GN COOMe 20 O [0564]
[O55i-](tert-Butoxycarbonylamino) piperidine (200 mg, 1.00 mmol)
-(methoxycarbonyl)phenylboric acid (360 mg, 2.00 mmol) and 159

maqlecular sieves 4A (100 mg) were suspended in dichioromethane (10
mL) o this suspension, copper (Il) acetate (182 mg, 1.00 mmol)

N-[ (l-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 1b of Example 1 to give 1.75 g
(99%) of the desired compound as a colorless powder.

[0552]

'H NMR (400 MHz, DMSO-dg¢) & 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 (1H, dd, J§ = 3.1, 11.6 Hz), 3.70-3.79 (1H, m), 7.57 (2H,
d, J=8.6 Hz), 7.94 (2H, d, J = 8.6 Hz), 8.05 (1H, d, J = 7.9 Hz).
[0553]

Step 14c)
2-[3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]carbonylamino]p
iperidin-1-yl]benzaldehyde

[0554]

[Chemical formula 133]
N
S N
0] CHO

[0555]

Using
157



and triethylamine (0.280 mL, 2.00 mmoi) were added and the mixture
was stirred at room temperature for 15 hours. Subsequently, the 5
reaction mixture was filtered through Celite and a saturated aqueous
sodium bicarbonate solution was added to the filtrate. This mixture was
extracted with ethyl acetate and the extract was washed with brine,
followed by drying over magnesium sulfate and evaporation , of the

N= (PdBIGEAL The Tedditing rdsidbd WASSRUHHRY By SifCK G810 EdIaAtH € >~ Carbe
.chromatography (hexane : ethyl acetate = 10:1 -> 5:1) to give a colorle

xaini G T rpoler wad LT P o Sk s REIL T S YAt L+
(Chrol atorex NH-DM2035 (Fuiji S%ngi%a%{lemi%l Co,, Ltd.) he%%ng X

2 00 i1 Heethfe ="10") k6 getEA Mg X 6f'thé d&sirBd Compoundas & P1e
colorless powder, 15 [0565] 1H NMR (400 MHz, CDC13) 5 1.46 (9H, s),
6to ?.35‘{5‘?% g (1FF ﬁ}}féff%e(fﬁs ﬁﬁ%f?ggfg&?g—ﬁsm% R .8§i%f—?,mer'
; [055,9:1]) ,3.16 (2H, m) , 3.37-3.40 (1H, m), 3.82-3.90 (4H, m), 4.87 (1H, m),
12-7.14 (1H, m), 7.31 (1H,t,J=7.9 Hz), 7.52 (1H, d, J = 7.3 Hz), 7.59

w ol B 0 4o S o, 2.
(31, 1B§"AN-1-y3jbenzqate 23{0567] 160, [Chgmicyl fosmyla 36 A 3 24-3.30
(2H, 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),
10 7.79 (1H, dd, J = 1.8, 7.9 Hz), 7.88 (2H, d, J = 8.6 Hz), 10.14
(1H, s).
[0557]
Step 14d) Methyl
2-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]carbonylamino]p
15 iperidin-1-yl]lbenzoate
[0558]

[Chemical formula 134]

[0559]

20 Using
2-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]carbonylamino]lp
iperidin-1-yl]lbenzaldehyde (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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C1\/S N,/~ COOMe 0 [0568] Methyl 5
3-[3-(tert-butoxycarbonyiamino)piperidin-1-yllbenzoate (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 10
(1655 @lchidtopheryif-aSmemRRiazGies-carboxyic atiii191 mg, 0.436
(056 mol) and 1-hydroxybenzotriazoie monohydrate (80.1 mg, 0.523 mmol),
s dissolved in N,N-dimethylformamide (5 mL) While this solution was

5 0 oA 100" 15 hg 0 523 o ard NemBbirho Hoing (0 116
107k 408 mmol) were ggdsd. The mdure was SITEdLIOOM g (1, g

temiperature’for 6"haouirs and’ quéorﬁ1 citricacidwasdd

g=1 ?i“'“%? ”éi’%”z:ﬁ " ?&ﬁfr?ﬁ?d Jfath d‘?”ly'za.‘i?tatfzafbd EL}@ exuaciWas o9 (2,

washed sequentfally with ‘a saturated aqueous sodiuim bicdrbonate

o), SIS T, Tnsgopese g s et e s .

Sulfat the 'solvent ‘was evapora e resu

Hz) , Siq4e pysilica, gef %O'Eg?fcw%“ﬁté’?,raQ%ih? € 5ot '—a‘ﬁ"‘.t%t%é), 7.48

5:1 -> 1:1) gave 112 mg of the desired compound a$ a pale yellow

(1H, P§9\é’f’e£- 161 0569) HNMR (4p0MHz, CDG13)5 1/851,92)(4H, 8l 278, 44,
(3H,s), 3.04-3.10

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]benzoate

[0562]

Step 15a) Methyl
3-[3-(tert-butoxycarbonylamino)piperidin-1-yl]benzoate
[0563]

[Chemical formula 135]
i L
>(°\n/ \Ol COOMe
0]

[0564]
3-(tert-Butoxycarbonylamino)piperidine (200 mg, 1.00 mmol),

3-(methoxycarbonyl)phenylboric acid (360 mg, 2.00 mmol) and
159
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(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
Hz). FAB" (m/z) : 470 (M+H) [0570] <Example 16> 10 Methyl
(R) -3-[3-[[2-(4-chlorophenyl)-4- methylthiazol 5-yl]carbonylami
}flpendln I 3]benzoate§}57l] Step
mole% RN et DRy o e R Y e - &ﬁ&#&b@romethane (10
I)- -meth thlazole 5- carboxam|de [OS?Z{L&Chemlcﬂ gormula 137&
Hﬁxé Eﬁﬂi%ﬁﬁ1J§8€per tate 2 mg, 0 mmol)

and tr(g' %oro&hg%gl) % n}egtgylthlaz Ie-g-carb?xyllc am%gldzigg mcﬁ?el%%lture

e xycar onyl)- -aminopipe |d|ne(§

e.same procedure was followed as | Ste I of Exampl ve
was S éé&% of"ﬂge deswe&%rgﬁ]ep%%na as f'll‘pcolofriei}s1 powder %lll%ﬁ%? vy, the
Hz CD 51.47

reaction mlﬁlsge was f(gll_li %é%[ %%}oﬁ%ﬁzyéfn tle7a8n ‘a Saturated agueous

sodium bicarbonate solution was added to 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 (1H, m), 7.12-7.14 (1H, m), 7.31
(1, t, J = 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]lp
iperidin-1-yl]benzoate

[0567]
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(2H, m), 2.73 (38H, s) , 3.11-3.26 (1H, m) , 3.34-3.50 (1H, m) , 3.57-3.82 5
(2H, m) 4.13-4.19 (1H, m) , 6.01 (1H, m) , 7.42 (2H, d, J = 8.6 Hz), 7.86
(2H, d, J = 8.6 Hz). FAB (m/z): 436 (M+H) [0574] Step 16b) 10
(R)-N-(Piperidin-3-yi)-2-(4-chlorophenyi)-4-methyithiazole-5-c arboxamide
[0575] [Chemical formula 138] N~HC1 SLH 0 15 Using
(R)-N-[(I-tert-butoxycarbonyi)piperidin-3-y1]-2-(4-chloropheny

[Cheqy Gk ethyitiiaZ8lel5-2arboxamide (18.2 g, 41.7 mmol), the same
procedure was followed as in Step Ib of Example 1 to give 14.9 g (quant.)

of the d§]5|r d compound colorless powder. 20 1H NMR (400 MHz,
C1 &ﬁ%ES-l.SZ ), 1.59-1.63 (1H, m), 1.82-1.86 (1H, m),

> 36-2.48 (OH; mlz.sif (3N s)CROMe2.78 (1H, m), 2.95 (1H, dd, J=3.IHz,

J=Il.6Hz), 3.7Q-3. , m), 7.58-(2H, d,J=8.6 Hz), 7.95 (2H, d, J = 8.6

Hz), 8.07 (1H, d, J = 7.9 Hz). 163 FAB (m/z): 336 (M+H) [0576] Step

(056 %?C) Methyl

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 l-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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(R)-3-[3-[[2-(4-chiorophenyi)-4-methylthiazol-5-yi]lcarbonyiami 5
nojpiperidin-1-yilbenzoate [0577] [Chemical formula 1391 NjJH 1 S N~N
COOMe [0578] 10 Using
(R)-N-(piperidin-3-yi)-2-(4-chiorophenyi)-4-methyithiazoie-5-c arboxamide
(336 mg, 1.00 mmoi) and 3-(methoxycarbonyi)phenyiboric acid (360 mg,
2.00 mmoi), the same procedure was followed as in Example 2 to give
(056335 mg (30%) of the desired compound as a pace 15 yellow powder. 1H

S 35054 (3, o, 391 (a8 A0 ad (A by 3t (-2 10

(L5, Tl (147 ). 468 B4 (101, 74 202 5 LB gy 0L (1

I EHIRALEEL OF Dakdt CrermitalTndusircs, Go. Bt )0 046 o5'crly =
5 = 7. bl phase; hexanclothano) 5 80730, flowTale: & MMy, TemR 4961 (1,

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

nolpiperidin-1-yl]benzoate

[0571]
Step
15 16a) (R)-N-[ (l-tert-Butoxycarbonyl)piperidin-3-yl]-2-(4-chlorop
henyl)-4-methylthiazole-5-carboxamide
[0572]

[Chemical formula 137]

N
O 8 8 L
o)
20 [0573]
Using 2-(4-chlorophenyl)-4-methylthiazole-5-carboxylic
acid (12.4 g, 48.9 mmol) and

(R)-1-(tert-butoxycarbonyl)-3-aminopiperidine(9.79g, 48.9mmol),
162
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Methyl(S)-3-[3-[[2-(4-chiorophenyl)-4-methylthiazol-5-y1]carbo
nylamino]piperidin-1-y3]benzoate [0580] Step 10
17a)(S)-N-[(1-tert-Butoxycarbonyi)piperidin-3-y1]-2-(4-chlorop
henyi)-4-methylthiazole-5-carboxamide [0581] [Chemical formula 140]
CI- ~~HON,, NxOk OG 15 [0582] Using

-(4-chiorophenyl)-4- meth Ithiazole-5- carboxyglc acid (1.27 g, 4.99 mmoi)

the %\?1 (et o%?‘éarB hyiy-4=&nitfopiPeriditié (106, "4:g8Mntoi), ?ﬁ)egl"e
o5 SRR e lovet sl Seplsof Syl Lig e 20101
RPN
e A ) SOt 11 @1 03 SEs w0 T o
R ,N ﬁ?'??ﬂﬂ'f‘f@ YPi2 (4ghiotophenyPad-methylthipzol 20! 5, 5 = 6.6 n2),

7.86 (2H, d, J = 8.6 Hz).

FAB"(m/z): 436 (M+H).

[0574]

Step 16b)

(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 1b 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 (1, dd, J=3.1Hz, J=11.6Hz), 3.72-3.80 (1H, m), 7.58-(2H

d, J =8.6 Hz), 7.95 (2H, d, J =8.6 Hz), 8.07 (1H, d, J = 7.9 Hz).
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carboxamide [0584] [Chemical formula 141] CINITHS N" NH O 10
[0585] Using (S)-N-[(I-tert-butoxycarbonyi)piperidin-3-yl]-2-(4-chloropheny
[)-4-methylthiazole-5-carboxamide (1.74 g, 3.99 mmol), the same
procedure was followed as in Step Ib 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 1.35-1.51 (2H, m), 1.60-1.63 (1H, m), 1.82-1.85 (1H,
FAB Fﬂyﬁ?éséﬁ% (P4 R); 2.59 (3H, ), 2.75-2.78 (1H, m), 2.93-2.96 (1H, m),
[057%]70-3.82 (1H, m), 7.58 (2H, d, J = 8.6 Hz), 7.95 (2H, d, J = 8.6 Hz), 8.05
IH, d, J = 7.3 Hz). 20 FAB (m/z): 336 (M+H) [0586] 166 Step 17c)
Mle ryl @t%% -[[2-(4-chiorophenyi)-4-methyithiazoi-5-yilcarbonylami
no|piperidin-lI-yijbenzoate [0587] 5 [Chemical formula 142] CI~ ~NIH

(R)—§—f§2??ga(4—chlorophenyl)—4—methylthiazol—5—yl]carbonylami

Step

nolpiperidin-1-yl]benzoate
[0577]

[Chemical formula 139]

[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
(1H, m), 3.29-3.41 (3H, m), 3.91 (3H, s), 4.39-4.44 (1H, m), 6.31
(14, 4, J = 7.9 Hz), 7.17 (1H, m), 7.34 (1H, t, 0 = 7.9 Hz), 7.41
(2H, 4, J = 8.6 Hz), 7.56-7.58 (1H, m), 7.63-7.64 (1H, m), 7.87

(2H, d, J

8.0 Hz).
FARB " (m/z): 470 (M+H).

[«]27%°, —110° (C = 1.2, CHCls)
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O [0588] Using
(S)-N-(piperidin-3-yi)-2-(4-chiorophenyi)-4-methyithiazoi-5-ca 10
rboxamide (336 mg, 1.00 mmoi) and 3-(methoxycarbonyi)phenyiboric acid
(360 mg, 2.00 mmoi), 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
HPLC ({(GHM245813 41 (8RR 1 8.61 031 9L 4854 94 (1RE m}: ©.31 LA, 1, 0 - 46

=79 Hzé,, .16-7.18 (1H, % 7. 4(‘§1 H tJ=T7 ﬁ 741 (2H,d,J=8.6
X 25 Gy, 78571581 RC iy, o -9.@6§f %J?r}ﬁ)f 7.§§@ rdt g Hgy, L L/ min,
FAB’ /é:_470 (M+H 29&%}2 5 +113 (C=1.0,CHC13) . HPLC
Temp(CHﬁ%n&L% EL'DI ai)éei er]rgi%%f’lneaeu)stries, Co,. Ltd.) 4 0.46 x 25 cm,
(057 obile phase: hexane/ethanol = 80/20, flow rate: 1 mL/min, Temp.: 40C):
24.4 min (98% ee) 167 [0589] <Example 18>

<EXaﬁ%}‘g[zi(%;cmorophenyI)-4-methyIthiazol-5-y|]carbonylaminome
I]piperidin-1-y3]benzoic acid 5 [0590] [Chemical formula 143] CIN S i

Methyka)—B—[B—[[2—(4—chlorophenyl)—4—methylthiazol—5—yl]carbo

nylamino]piperidin-1-yl]benzoate

[0580]

Step

17a) (S)-N-[ (1-tert-Butoxycarbonyl)piperidin-3-yl]-2-(4-chlorop
henyl)-4-methylthiazole-5-carboxamide

[0581]

[Chemical formula 140]

CIO——«NK(H j);\ e
0]
[0582]

Using 2-(4-chlorophenyl)-4-methylthiazole-5-carboxylic
acid (1.27 g, 4.99 mmol) and
(S)-1-(tert-butoxycarbonyl)-3—-aminopiperidine (1.00 g, 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, CDCl3) & 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, 4, J = 8.6 Hz),
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COOH [0591] Methyl 10
2-[3-[[2-(4-chiorophenyi)-4-methyithiazoi-5-yllcarbonylaminome
thyi]piperidin-1-yl]benzoate (29.5 mg, 0.0609 mmol) was dissolved in
methanol (3 mL). To this solution, a Imol/L agueous potassium hydroxide
solution (0.183 mL, 0.183 mmoi) was added and the mixture was stirred
for 2 hours while being refluxed. Subsequently, the 15 reaction mixture
786\ 58 Tondentfatedntl Water was added to the residue, followed by
PAR' 2mol/L hydprgchloric acid to make the mixture acidic. The crystallized
BBC\fd)efy 6 Sdutt wak collected by filtration and was washed with water to
(058 ive 23.2 mg (81%) of the desired product as a colorless powder. 20
92] 1H NMR (400 MHz, DMS0O-d6) 5 1.11-1.34 (2H, m), 1.59-1.72 (1H,
Stepm% 1).85-1.95 (2H, m), 1.97-2.10 (1H, m), 2.58 (3H, s), 2.85 (1H,t, J =
1 Z)sz), 2.99-3.12 (3H, m), 3.15-3.22 (1H, m), 7.44 (1H,t, 168J=7.3
z), 1.58 7.66-7.74£2H, m), 7.92_( =8.6 H

B 3L T 5 700 ) b 57 (11 €IS G i A Ty o

carpHREA "(m/z): 470.1291 (-1.4 mmu) 5 Elemental analysis calcd (%) for
C2AF22T3N303S 2/5H20: C60.41, H S.24, N 8.81; found: C 60.25, H
[0582109’ N 8.62. [0593] <Examples 19 through 32>

[Chemical formula 141]

N
S OH
0]

[0585]

Using
(S)-N-[ (l-tert-butoxycarbonyl)piperidin-3-yl]-2-(4-chloropheny
1l)-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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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] 1520 25 169 [Table 4 OOH ~~i4CIN_~123
Binding position Example Y Z of carboxylic acid Example 19 Racemic
mixture CONHCH 2 CH2 Position 3 Example 20 Racemic mixture
CH2NHCO CH2 Pos ition 2 Example 21 Recent mixture CH2NHCO
StePCHFPoS'FEHMA'3 Example 22 Racemic mixture CH2OCH2 CH2 Position

xample 23 Racemic mixture CH20 CH2 Position 2. Example 24 ,
(5) - B oAl oD e O TS B AR S rebbniah Rttt
CH2Q CH2 PQSijli?Fg 3 Examésle 26 Recent mixture CONHCH 2 - Pos | | i

no| PoRZ” xérr]rfp}e 57 RECER Mikture CONHCH 2 - Position 3 Example 28

[0583 cent mixture CONHCH 2 CH2CH2 Position 2 Example 29 Racemic
xture CONHCH 2 CH2CH2 Pos I t 1 on 3 Example 30 Racemic mixture

[Chet i EHONE GH2 Pasitgn 3
N
Oy
S @ 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, § = 7.9 Hz), 7.16-7.18 (1H, m), 7.34 (1H, t, J = 7.9 Hz),

7.41 (2H, d, 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)

[o]?-°"5 +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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Examplo 31 Racemic mixture CONH CH2 Position 2 Exampl e 32
Racemic mixture CONH CH2 Position 3 Example 33 R CONH CH2
Position 3 Example 31 S CONH CH, Fos ilion 3 [0595] <Compound of
Example 19> 5 Colorless powder 1H NMR (400 MHz, DMSO-d6) b
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 (1H,

[0581) 3.17-3.35(2H,m),3.59-3.62(1H,m),3.66-3.67(1H,m),7.17-7.20 (1H, m),

97%?(2H m), 7.47-7.48 (1H, m), 7.59 (2H, d, J = 10 8.6 Hz), 7.97
<Exafﬁ%f °8.6 Hz), 8.45 (1H, t, J = 5.5 Hz), 12. 80 (1H, brs) 170 HR-FAB®

NRAR T2 2¢H, m), 1.60-1.68 (2H, m), 1.87-1.96
H m) 237(3H s) 296304(2H m) , 3.08-3.15 (2H, m) , 4.39-4.41

059G, m), 7.41 (1M, 1, 3 = 72 Ha) 7.51 (24, d,J =86 Ha), .65 10 (14,13

R o A SPha R
sy

[0591]

Methyl
2-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]carbonylaminome
thyl]lpiperidin-1l-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
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-dg¢) & 1.11-1.34 (2H, m), 1.59-1.72 (1H, m),
1.85-1.95 (2H, m), 1.97-2.10 (1H, m), 2.58 (3H, s), 2.85 (1lH, 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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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’&%{( d, J=8.6 Hz), 7.87 (2H, d, J =8.6 Hz), 8.62 (1H,t

T = b8 B i e (i) w7b 1245 (128 tmrkal GoRet] 2% Sotipoua st (28
xample 22> lorless der Z, -d
o, oSRPEZES VL qllbss ot W ogls MOl

0(1I1|,7m%, z.g] (3H,9), %.85(1H, t, J=11.6 Hz), 2.96 - 3.11(3H, m),
'_348(3H, ). 4.66(2H's), 5 7.43(1H, t, J = 7.3 Hz), 7.53(2H, d, J =
__8.6Hz), 7.64 - 7.71(2H, m), 7.89(2H, d, J = 8.6 Hz), 8.03(1H, d J 7.9 Hz),
AR Fg? %r(iléi) brs%qﬂéégé fm}z)gf 1321 (-3.2 mmu) [0599] <Compound
of Example 23> 10 Colorless powder 1H NMR (400 MHz DM%&)-%) 5

ELEMEIS0RT 78 (21 i, IBET.99 (2, 22737 (3 §) 20180 Y,y F 524
N 5. 822341 A )3 78380 (THyg 5 62,

[0593]

5.5 %a

<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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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,
m), 2.39 (3H, s), 2.58 (1H, dd, J =9.8, 12.2 Hz), 2.70-2.77 (1H, m),

[Tab3203 46 (2H, m), 3.56-3.59 (1H, m), 3.64-3.68 (1H, m), 4.66-4.73 (2H,

0-
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 25 (2H, d, J = 8.6 Hz), 12.81 (1H, brs) 172 HR-FAB (m/z):
457.1361 (+0.8 mmu) [060 gmpound of Example 25> Colorless
powder 5 1H NMR¢4OO MH @6) 5 1.41-1.59 (2H, m), 1.79-1.82

(14, 3 (TA, M), £33843H, s), 2.83-2.92 (2H, m), 3.41-3.44
(=, asceqedri

4 581B: ), 3.69-3.72 (1H, m), 4.79 (2H, s), 7.20-7.22

; - : ; T ; - ge: o—j =8.6 Hz), 7.90
(2H, d, J = &), 12.82¢1H, brs). 19 HR-EAB#H1°443 1196 (+0.0
mmu). [0602] <Compound of Fxample 26> of carboxylic acid
Example 19 Raceric mixture  CONHCH CH, Position 3
Example 20 Racemic mixiure CHQNHCO CH2 Position 2
Example 21 Racerric mixtwe  CH,NHCO CH, Position 3
Example 22 Raceric mixtre  CH,OCH,, CH, Position 2
Example 23 Racernic mixture CHEO CH2 Position 2
Bxample 24 Raceric mixtwe  CH,OCH,, CH, Position 3
Example 25  Racemic mixture CH,O CH, Position 3
Exampie 26 Racemcmixture CONHCH — Pogition 2
Example 27 Racemic mixtore  CONHCH | — Position 3
Example 28 Racemiomixtre CONHCH, — CH,CH,  Position 2
Example 29 Racemicmixure CONHCH, — CH,CH, ~ Fosition
Example 30 Racemic mixtue  GH, CONH CH, Posilion 3
Example 31 Racermic mixture CONH CH, Position 2
Example 32 Racemic mixture CONH CH, Posilion 3
Example 33 R CONH CH, Position 3
Example 34 S 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 (1H,

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).
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Colorless powder 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 %H l?rs%. 20 HR-FAB" (/) : 456.1129 (-1.9 mmu) [0603]
HR-F2RorfihoGhd of Example 275 coldfBES powder 1H NMR (400 MHz,

DMSO-d6) 5 1.75-1.84 (1H, m), 2.06-2.14 (1H, m), 25 2.56-2.64 (4H, m),
Elemgierd AR Y6, 150 Hiz), 3. 28 F 45181 T8 ) 674 (ER0 gt 9+ 10/ B

1.8, 86 Hz), 7 06% H, m), 7.1?5_‘1H d.J 7.9 Hz) 75; (1H, t, J = 7.9 Hz),
5177 8% (%HE% 7286 W2y, 755 GH, df 7= 8% HY), B4E (1H, t, J = 6.1 Hz),
(059 r?E.68 (1H, brs) HR-FAB'(m/z): 456.1149 (+0.0 mmu) 5 Elemental

analysis calcd (%) for C23H22C3N303S1/10H20: C 60.35, H 4.89, N

9.18; found: C 60.17, H 4.78, N 8.94. [0604] <Compound of Example 28>

ki L

<CompRiEHess ot MR (400 MHz, DMSO-d6) 5 1.38-1.46 (1H, m),

co101-56:162 (1H, m), 1.77-1.89 (4H, m), 2.16-2.25 (1H, m), 2.51 (3H, 5),
3.08°3 29 BF " m), 7.33-7.37 (1H. m), 7.58 (2H, d, J = 8.6 Hz), 7.61-7.66

lHI@ﬁgW4OOMHz,DMSO—dQ 51.24 (1H, m), 1.60-1.68 (2H, m), 1.87-1.96
(2H, m),2.37 (3H, s), 2.96-3.04 (2H, m), 3.08-3.15 (2H, 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
(1, t, § = 7.3 Hz), 7.72 (1H, 4, J = 7.3 Hz), 7.85 (2H, d, J =
8.6 Hz), 8.01 (1H, d, J = 7.3 Hz), 8.70 (1H, t, J = 5.5 Hz), 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 (1, 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
(lH, 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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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, brs). 15 HR-FAB (m/z): 484.1469 (+0.7 mmu).
Elemental analysis calcd (%) for C25H26C3N303S1/10H20: 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,
Colon)es 9622 Y8¢EH, m), 2.63 (3H, s), 3.02 (1H, dd, J = 10.4, 15.3 Hz),

iy D) e (o, 5 18 70ty Tk (T c 0 9.3 oy L (1L
12057 (0 L H—Rl5 Ho) A2 70U NS HRLFAB (. Fod 6T (O 1Fr ©
7 = DU 75 Saa N 6.5 toondk CBL 61 1531 M 8.3 ko] - ° (71 #)-
R TRl oy A Y L R
W G 3(0a IE 1 107 1) 3 TR, O 475584 (T, my 7167147
ur-rhd? [y £)281£-351@5h M. 448 1y

[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, d, J
= 8.6 Hz), 7.65-7.73 (2H, m), 7.90 (2H, d, J = 8.6 Hz), 8.03-8.05
(1H, 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=29.8, 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, 4, J = 8.6 Hz), 12.81 (1lH, brs).
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(1H, m), 7.52 (2H, d, J = 8.6 Hz), 7.88 (2H, d, J = 8.6 Hz), 8.28 (1H, d, J =

7.3 Hz), 12.82 (1H, brs) 15 HR-FAB" (m/z) : 470.1303 (-0.2 mmu).

Elemental analysis calcd (o) for C24H24CJN303S1/5H20: C60.87, H

S.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),
AR-FRR0J /% (1 Wy, 757 aHY; & %3 Hz), 7.58-7.60 (3H, m), 7.65 (1H,
[O60¥ ,J=1.8Hz,J=7.9 Hz), 7.94-7.99 (3H, m), 8.32 (1H, d, J = 6.7 Hz),

46 (1H, brs) 25 HR-FAB™ (m/z) : 456.1165 (+1.6 mmu) 175 [0608]

<c <Cor718pou d_of Ex?npl E32> Colorless powder 1H NMR (400 MHz,
OTRRIS -éis%]s“:f%%? .%8% A, m), 1.81-1.85 (1H, m), 5 1.92-1.95 (1H, m),
o1 261 |(§13H s@g.w-z.ss (2H, m), 3.59-3.62 (1H, m), 3.73 (1H, dd, J = 3.6,
°LoN >S5 P 644,00 (1H, m), 7.23 (1H, td, J = 2.4, 7.3 Hz), 7.31-7.36 (2H,

(40 T o ) 2o e RAR (. s e (06
L oo PPY SR s e O o CEHRRGNEERC DR s o
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 (2H, 4, J = 8.6 Hz), 12.82 (1H, 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, d, J = 7.9
Hz), 7.33 (1H, dt, J = 1.2, 7.9 Hz), 7.53 (1lH, 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).

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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[0609] <Compound of Example 33> 15 Colorless powder 1H NMR (400
MHz, DMSO-d6) 5 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), 3.91-4.01 (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

™) Fmd) Etdertar atfalysis caled (98) for'c23h2oc3NE038! ¢ 60.88, it 9 I
4.86, N 9.22: found: C 60,41, H 4.79, N 8,93. 25 [OC]27"D -130 (C = 1.0,

= 7 DNE) 17 'éléL(é():L{?&Hﬁ:zAECTEf| o% Eﬁaliceﬁcﬁ«fmﬁ%éi'l]nﬂm&i zs,gcgg.li%d.) 795
00.46 x 2 , bile ph : hexane/eth = 60/4Q (0.1% TEA) , flow

(28, raté: i mL I‘T(l:lg: Iir% pﬁ820‘%§?@ Ga.lg?n?r% %}%é'ele){tﬁ(él(oﬁéé?or%l%ngné)rs) )

Example 34> R (400 MHz, DMSO-d6) 5 1.53-1.68 (2H, m),
HR-F %1@&?%@ ('1Hﬂ,5n€1§;'l,_i[1f.%%-lg.§(é (FHI,HP%I,%ZBO (3H, s), 2.77-2.83 (2H, m),

= 3.6, 11.6 Hz), 3.92-4.02 (1H, m

LS P ST 247 P 17 36 (2hh ) PAT (1 0T B (335
(or O SRS B S B g =T b o
[0604]

<Compound of Example 28>

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, d, J = 8.6 Hz), 7.96 (l1H, dd, J =1.2, 7.9 Hz), 8.39
(14, t, J = 5.5 Hz), 17.74 (1H, brs).

HR-FAB" (m/z): 484.1469 (+0.7 mmu) .

Elemental analysis calcd (%) for C,sH,sCIN303S+1/10H,O0: 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-d¢) & 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 (14, 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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Elemental analysis calcd (%) for C23H22C3N303S: C 60.59, H 4.86, N
9.22; found: C 60.48, H 4.77, N 8.93. 15 [OC]21.1" +128 (C = 1.0, DMF)
HPLC (CHIRALCEL OJ (Daicel Chemical Industries, Co,. Ltd.) 0 0.46 x
25 cm, mobile phase: hexane/ethanol = 60/40 (0.1% TFA), flow rate: 1
mL/min, Temp.: 40C): Rt 17.2 min (99% ee) [0611] 20 <Example 35>
Methyl 2-[3- (4_'-ch|orobiphen¥i-4- i)carbonglaming]piperidin-l-ygben
7-59284t8 108127177 Stép 354y Metr%% (H, 4, J =78.6 Hz),76.47 |
-[3-(tert-butoxycarbonyla in;%) iperidin-1-yilbenzoate [Chemical formula
J = %43] ke yN]I\?Og oé&}é’s -r(é[:-Butoxycarbonylamino) piper idine (7.07
35.3 mmoi), was dissol eai N,N-dimethylformamide (120mL). To this
ARFSHUHD ,Z)pbtélsgsﬁlu%qc%iboﬁa éq(9.r§61%, 70.9 mmoi) and
methyi2-fluorobenzoate (5.0 mL, 39.2 mmoi) were adde? and the mixture

1H,

ELeMGREGnfra30T T6r-8hodrs! stiBEequetitly; the trixtare Wag dliowéd to -

5 4 400§J, gll%tgd 1povl\{irtlh ethyl acetate, akpg5vy§§he%s%q%ep.tially with water

and brine.” The washed product was dried dver sodium sulfate and the
(06 qulvent was evaporated. Purification of the resulting residue by silica

<Compound of Example 30>

Colorless powder

t,

H

'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.

(l1H, m), 7.52 (2H, 4, J = 8.6 Hz), 7.88 (2H, 4, J = 8.6 Hz), 8
(1, 4, J = 7.3 Hz), 12.82 (1lH, brs).

HR-FAB' (m/z): 470.1303 (-0.2 mmu) .

44

.28

Elemental analysis calcd (%) for Cy4H4C1IN3035°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-d¢) & 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,

€,

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), 16.46 (1lH, brs).

HR-FABY (m/z): 456.1165 (+1.6 mmu).
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gel column chromatography (hexane : ethyl acetate = 10:1 -> 5:1) gave
2.34 g (20%) of the desired compound as a yellow oil. 15 1H NMR (400
MHz, CDC13) 5 1.46 (9H, s), 1.55-1.66 (2H, m), 1.74-1.85 (1H, 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). 20
[060f613] Step 35b) Methyi
2- 3-{51 4'-chiorobiphenyi-4-yi)carbonylamino]piperidin-1-yl]ben zoate 178
<Comﬁ5%‘l [&Feﬁﬁéﬁ?gﬁm}légma CI~fIN N 10 CO2Me [0615] 5 Methyl
2-[3-(tert-butoxycarbonylamino)piperidin-1-yllbenzoate (2.34 g,
Colos. 6rsnrﬁ&Yv<\$§s}§dissolved in anhydrous dichloromethane(50mL). While
1 is solution was i -bi#ed nd stirred, triflu cetic acj .2ml, 6.
& Nbﬁr?%m 6VL¢/a(§ﬂ3(Zjde8&a%n§j t %) m%xt%r’eg vgva(i 's%iére%%if SHE% hét]ré.? Zl ) é‘5 (81%{’ m)

1.92§Eb§%q‘ﬁ%“y'r£§‘e rgagtion mixture w L a“%f‘ ]35:’?/89-3(3 62 (1H,

hydrochloric’ acid/methanol miktﬁl)e’( ) Was added to tHe “residu

my, NFIMiyre was sfired agroqm emperatuedar I oY (1, my, 7.23 (1g,

td, J =2.4, 7.3 Hz), 7.31-7.36 (2H, m), 7.47 (1H, m), 7.59 (2H,

d, J =8.6 Hz), 7.96 (2H, d, J = 8.6 Hz), 8.27 (1H, d, J = 7.3 Hz),
12.84 (1H, brs).

HR-FAB" (m/z): 456.1153 (+0.5 mmu) .

Elemental analysis calcd (%) for C,y3H,;,CIN303S: C 60.59, H 4.86, N
9.22; found: C 60.41, H 4.94, N 9.01.

[0609]

<Compound of Example 33>

Colorless powder

'H NMR (400 MHz, DMSO-dg¢) & 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), 3.91-4.01 (1H, m), 7.22 (1H,
td, § =2.4, 7.3 Hz), 7.31-7.36 (2H, m),7.47 (1H, m), 7.59 (2H,
d, J =8.6 Hz), 7.96 (2H, d, J =8.6 Hz), 8.27 (24, d, J = 7.3 Hz),
12.83 (1H, brs).

HR-FAB" (m/z): 456.1147 (-0.2 mmu) .

Elemental analysis calcd (%) for C,3H,,CIN303S: C 60.59, H 4.86, N
9.22; found: C 60.41, H 4.79, N 8.93.

[a]?7-7°, =130° (C = 1.0, DMF)
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and was concentrated. The same process was repeated 3 times and the
resulting solid were washed with ethyl acetate. This gave 1.33 15 g of a
colorless powder. This product (113 mg) was dissolved in
N,N-dimethylformamide (4 mL) . While the solution was chilled to 0C and
stirred, 4'-chlorobiphenyl-4-carboxylic acid (103mg, 0.443 mmol),
1-hydroxybenzotriazole monohydrate (63.8 mg, 0.417 mmol),

HPLCN( ﬁﬁﬁﬁﬁﬁh&ﬂu§aﬂﬁfﬁé, Q@Wﬁﬁﬁﬂ)& ?étries, Co,. Ltd.) ¢ 0.46
3-(3-dimethylami )-1-ethylcarbodjimi loride (78.0 mg,
25 G PO WO RIIR M SO b Tl ot G ror B0 i s ate

room temperature fog I}e_follow' hours.(} ,Subsequently, the
1 mb /;malcrt]ibnTrrgi&?u'ré V\flags (é uted 5vit%n6g't yl'aceta 38 THe drganic layer was

(06 18’f5hed sequentially with 5% aqueous citric acid, a saturated aqueous
sodium bicarbonate solution, water and brine. The washed product was
dried gver.a h droEs S Qium sulfate 5 and the solvent was concentrated.

<ComBouP of ﬁmp e ? > . .

arification of theresulfing residue by silica gel column chromatography

« wllo Abissene £ o3 e iz e sl e,
, 1.95- , -2. ,dd, J = , 2.
Lo RR G WSO G B4R 2
o U RSO A T 9 o

o, L IRERIESHRLE O AR IR s
d, J =8.6 Hz), 7.96 (2H, d, J = 8.6 Hz), 8.27 (2, 4, J = 7.3 Hz),
12.84 (1H, brs).

HR-FAB' (m/z): 456.1180 (+3.1 mmu) .

Elemental analysis calcd (%) for C,3H,,CIN303S: 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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FAB'(m/z): 449 (M+H) [0617] <Example 36 through Example 57> The
processes were performed as in Example 15 or Example 35 20 to obtain
compounds given in Table 6 below. [0618] 25 180 [Table 6-1]4 ArY
COOMe t 2 3 Absolute configuration Af Y Binding position of carboxylic
acid F Example 36 Racemic mixture CONH Position 2 O Example 37
Racemic N ~ \>-- CONH Position 2 mixture ~S N Example 38 S | CONH

StePpiaRidn'S 'S Example 39 $ CI\ / CONH Position 3 / \\ I N CONH
Position 3 Example 40 S C] O'

2-[3-(tert- utoxJ%arbony amino)piperidin-1l-yl]benzoate

[Chemical formula 144]

H
SReE
o) CO,Me

3-(tert-Butoxycarbonylamino)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, themixture 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
178
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N Example 41 S CI Sk CONH Position 3 Me Example 42 S CI/\. CONH
Position 3 _ S Me Example 43 S C x CONH Position 3 N N Me Example
44 S CI Oll y CONH Position 3 h Oy Me Example 45 S CI Il CONH
Position 3 _ N~Me Example 46 S\ /,S11 CONH Position 3 _ N Me
Example 47 S Me S CONH Position 3 _ N~ Me Example 48 S MeO \/ Il

[061C]ONH Position 3 _ NY Me \ x CONH Position 3 Example 49 SF3CSF _
R'Me Example 50 S CONH Position 3 F 0619]

[Chemical formula 145]

[0615]

Methyl
2-[3-(tert-butoxycarbonylamino)piperidin-1-yl]lbenzoate (2.34 g,
7.00mmol) wasdissolved inanhydrousdichloromethane (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 pL, 1.46 mmol) and
3-(3-dimethylaminopropyl)-1l-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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181 [Table 6-2] Absolute Configration Ar Y Binding position of COOMe
Example 51 S ClI CONH Portion 3 IF ~ Example 52 S CONK Positon3
Example 53 S ClI CONK Pcsifon3 Example 54 Racemb CI /~~''N Position
2 mixture SH \, Exam~e 55 Rarzmb CI N Posilbn3 mixture SH e
Example 56 R mic Cl /\ CH2CH2CONH Posilbn2 mixture S Me _ IN
Example 57 Racemic C| /_\ .\ CH2CH2CONH Position3 mlxture S 0620
SubsSEitkh s o e 55 %168|%ﬂ8s‘§aa?n‘8%6ﬁb‘i%dﬂﬂl lwﬁrrzétate
h CDC13)5 } 54-1.73 (2 l&fi 90-2. 09 2. 18%22? (1H m), 2.9 N
© UHAd 9 =116, 22 i‘}aé (ﬁ?‘jdbe 6’ 342y 3 ZACAT S fl ric

a01d116liz ura%é%Ha%déng'godlum bicarbonate solution, water and
brine. The washed product was dried over anhydrous sodium sulfate
and the solvent was concentrated. Purification of the resulting
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 (1, m), 2.89 (l1H, 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, d, J = 11.6
Hz), 3.87 (3H, s), 4.36-4.42 (1H, m), 7.08 (lH, t, J = 8.6 Hz),
7.15 (1H, d, J = 8.6 Hz), 7.42 (2H, d, J = 8.6 Hz), 7.47 (1lH, 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 (1H, dd, 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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Hz), 3.88 (3H, s), 4.34-4.41 (1H, m), 6.97-7.13 (7H, m), 7.17 (1H, 10 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] 182 <Compound of
Example 37> Yellow amorphous 1H NMR(400 MHz, CDC13) 5 1.65-1.82
(2H, m) , 1.95-2.06 (2H, m) ,2.93 (1H,t,J=9.8Hz), 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,
[Tabi’n%, 72517.47 (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 9-8.@H9@9MFAB‘(m/z): 396 (M+H) 10 [0622]
<Compouna-of Ef@ié 383 Yellow oil 1H NMR(400 MHz, CDC13) 5
1.76-1.86 (2H, m), 1:93-2.02 (2H, m), 3.19 (1H, dd, J = 12.2, 6.7 Hz),
3233 3T(2H, m), 357 (IF, dd, I = 15,12 2ecmbti2), 3.91 (3H, 5),
4,36 %% 11°H5, 7.24 (1H. dd. 3 ='7 . @ropic i) | 7.34 (1H,t, J=7. 9
Hz) , 7.46-7,.5F m) -7.58?5?2H, m), 7.64-§.67 (1H, m), 7.73 (1H,
Exargple & 7%@%"&%, 7@3—@5? = 7.8%%), 8.07 (1A, B, 3 = 7.9 Hz).
FAB (m/z): 396 (M+H), 20 [0623]

Example 37 Tﬁii?&?éc S\)— CONH Position 2
N

Example 38 N ©:S\>— CONH Position 3

Example 39 S CI CONH Position 3

O-N

Example 40 S Cl% CONH Position 3
N

Example 41 S CI@SL CONH Position 3

Me
Example 42 S CI‘Q—/SI CONH Position 3
S Me
Example 43 S CI—©—<\N1 CONH Position 3
N Me
Example 44 S CI‘®—<’ L CONH Position 3
[e]
0 Me
Example 45 N C|4©_<\Nl CONH Position 3
N Me
Example 46 S @—(’Sl CONH Position 3
N Me
Example 47 S Me‘©—<’81 CONH Position 3
N Me
Example 48 S Me04®—</8]/\ CONH Position 3
N Me
Example 49 S FacO—ésl CONH  Position 3
F
N Me
Example 50 S 4 I CONH Position 3
S
E
[0619]

181
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<Compound of Example 39> Colorless powder 1H NMR(400 MHz,
CDC13) 5 1.75-1.97 (4H, m), 3.10-3.20 (1H, m), 3.29 (1H, dd, J=12.2,
5.5 Hz), 3.30-3.39 (1H, m), 3.44 (1H, dd, J = 25 12.2, 3.1 Hz), 3.90 (3H,
s), 4.40-4.50 (1H, m), 6.56 (1H, d, J = 183 7.9 Hz), 7.18 (1H,d,J=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, m), 7.97 (1H, s). FAB'(m/z): 449 (M+H) 5
[Tabf(ﬁizél]_%bompound of Example 40> Colorless powder 1H NMR(400 MHz,
CDC13)51.73-1.86 (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 = 10 12.2, 3.IHz), 3.91 (3H, s),
.35-2. 24 (TH,m), 6.97 (IH, 3), 7.14-7.20 (2H, Bming mdaigaH, t, J = 7.9
Hz),7.4709RCUT B 6 HY), 7.55 (1H, d,¥ = %@ddm), 7.61-7.65 (1H, m),
7.73 (2H, d, J = 8.6 Hz). FAB (m/z): 440 (M+H). [a]28'8'D+39.9 (C = 0.2,
DMF), 15 [0625] <Comp of Example 41> Pale yellow powder 1H
E"WFRQ(ZOO MHz, CD@&F@S-L% (4&19,0 r"% 3.1o-§¥i%§”%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,

F —
Ex%rhlpllel_g%)’ 3'9’SL (3H, @‘ 7-H’ m)Cgli? (1H, dPo‘sJiﬁOFS
O
Example 53 S Cl CONH Posttion 3
e
Example 54  Racemc  Cl ’Q_Jg \”,i/' A/Ca\ N Posifon 2
H

mixture
e
Example 55  Racemc  Cl W ﬁ /\& N Postton 3
. S H
mixture
e
Example 56  Racemic  Cl ‘@‘J\l ﬁ CH,CH,CONH  Pusiion2
mixure s
e
Bxample 57 Racemic  Cl ‘@J ﬁ CH,CH,CONH Position 3
mixure S
[0620]

<Compound of Example 36>

Colorless amorphous

'H NMR (400 MHz, CDCl;) & 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,
J=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 (1lH,
d, J=7.9 Hz), 7.50 (1H, t, J = 7.9 Hz), 7.82 (l1H, dd, J = 7.9,
1.8 Hz), 8.07-8.15 (3H, m).

FAB' (m/z): 449 (M+H).

[0621]
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7.9 Hz), 7.18 (1H, dd, J = 7.9, 2.4 Hz), 7.34 (1H, 1, 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) 25 [0626] 184 <Compound
of Example 42> Colorless powder 1H NMR(400 MHz, CDC13) 5
1.75-1.95 (4H, m), 2.51 (3H, s), 3.05-3.14 (1H, m), 3.30 (1H, dd, J = 12.2,
5.5 Hz), 3,33-3.42 (2H, m), 3.91 5 (3H, s), 4.35-4.45 (1H, m), 6.25-6.35

<Com{3ﬁ¥r}ﬁ) A7 HRIPAS 73187 (1H, d, J = 7.9 Hz), 7.28-7.37 (3H, m),7.51 (2H,

vell d,J=8.6 Hz), 7.56 (1H, d, J=7.9 Hz), 7.64 (1H, s). FAB (m/z): 469

© a\‘?ME-‘ITO[ﬁ@E Ufo <Compound of Example 43> Pale yellow powder 1H

ity Sha il m's 9&“% i sot oo 2, S 2

SRR ;@%
R s R e S

(14, dd, § = 7.9, 1.2 Hz), 7.54 (1H, td, J = 7.9, 1.2 Hz), 7.78
(lH, dd, § = 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"(m/z): 396 (M+H).

[0622]

<Compound of Example 38>

Yellow oil

'H NMR (400 MHz, CDCls) & 1.76-1.86 (2H, m), 1.93-2.02 (2H, m), 3.19
(lH, dd, J = 12.2, 6.7 Hz), 3.23-3.31 (2H, m), 3.57 (1H, dd, J =
12.2, 3.0 Hz), 3.91 (3H, s), 4.36-4.44 (1H, m), 7.21 (lH, dd, J
=7.9, 1.2Hz), 7.34 (1H, t, J=7.9Hz), 7.46-7.52 (1H, m), 7.53-7.58
(2H, m), 7.64-7.67 (l1H, m), 7.73 (l1H, 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 (1H, dd, J

12.2, 3.1 Hz), 3.90 (3H, s), 4.40-4.50 (1H, m), 6.56 (lH, d, J =
183
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Reddish brown solid 1H NMR (400 MHz, CDC13) 5 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 (1H, s), 6.57 (1H, d, J =

8.0 25 Hz), 7.18 (1H, dd, J = 8.4, 2.4 Hz), 7.33 (1H, t, J = 7.9 Hz), 7.43

185 (2H, d, J =8.3 Hz), 7.55 (1H, d, J = 7.4 Hz), 7.65 (1H, s), 7.94 (2H, d,

J = 8.6 Hz). FAB (m/z): 454 (M+H) [0629] 5 <Compound of Examéole 45>
my),

79 Pale yditow pbivder It NMR (280 Wbz, CoCL3)'5'1.66-184°(2H,/my2) » 7+ 42
1.86-2.01 (2H, m), 2.74 3.10(1H,dd,J=12.9 7.
(28 .'169322(%1@?1#6 J 255 ?%5! r(rﬁ,I{IS.é[B)(SH?dS ,%.é%%m,sé)', BT

(1H, d,gl = 8.0,Hz), 7.32 10 (1H, t, J = 8.0 Hz), 7.43 (2H, dd, J = 6.7, 1.8
(2H/ 9y 7. 3?1§H,(&,Ha 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
FAB E“Jéﬂe-ss‘lggw &'1H NMR (400 MHz, CDC13) 5 1.75-1.94 (4H, m), 2.74
H, s), 3.04-3.14 (1H, m), 3.27-3.43 (3H, m) , 3.91 (3H, s) , 4.37-4.46
TH, m) , 6.25-6.36 (1H, m), 7.15-7.21 (1H, m), 7.34 (1H, t, J = 8.0 Hz),
<Com§§11%-m)é'4gf(?ﬂ_>l<’arpnzjl7é574SJBH’ d, J = 7.3 Hz), 7.64 (1H, s), 7.91-7.95 (2H,

Colorless powder

[062

'H NMR (400 MHz, CDCl3) & 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 (1H, dd, J =
12.2, 3.1Hz), 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, 4, J = 8.6 Hz), 7.55
(14, d, J = 7.9 Hz), 7.61-7.65 (1H, m), 7.73 (2H, d, J = 8.6 Hz).
FAB' (m/z): 440 (M+H).

[a]?®-8°,+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, 4, 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, 4, J = 8.6 Hz), 8.14 (1H, s).

FAB' (m/z): 456 (M+H).

[0626]
184
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FAB'(m/z): 436 (M+H) [0631] <Compound of Example 47> Colorless
powder 186 1H NMR (400 MHz, CDC13) 5 1.78-1.86 (4H, m), 2.40 (3H,
s), 2.73 (3H, s), 3.07-3.12 (1H, m), 3.26-3.42 (3H, m), 3.91 (3H, s),
4.37-4.43 (1H, m), 6.27 (1H, d, J =8.0 Hz), 7.17 (1H, d, J = 7.9 Hz), 7.24
(2H, d, J = 8.0 Hz), 7.33 (1H, t, J = 8.0 Hz), 7.56 (1H, d, J = 5 7.3 Hz),
7.64 (1H, s), 7.82 (2H, dd, J = 6.1, 1.8 Hz) FAB (m/z): 450 (M+H) [0632]
<ComReithoUhd GF ERaNTpIE 48> Colorless powder 10 1H NMR (400 MHz,
cor %%013) 5 1.80-1.88 (4H, m), 2.71 (3H, s), 3.05-3.13 (1H, m), 3.28-3.42
CLOM31Y, 1), 86 3H, s), 3.91 (3H, s), 4.36-4.44 (1H, m), 6.95 (2H, dd, J =
1H,d, J =

S U B5EG 57 Oh da 5o 18 i) 1o A iy 4860214
1, (10055 Eompouny of Erapl 12 Yelon et I (00 5.1
o, B SR (Y IS 904 QH) 0 35, 5.1
(14, d, J = 7.9 Hz), 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]

<Compound of Example 43>

Pale yellow powder

'H NMR (400 MHz, CDCl3) & 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,
J=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
(14, d, J = 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
(34, 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 (1H, s), 6.57 (1H, d, J = 8.0

Hz), 7.18 (1H, dd, J = 8.4, 2.4 Hz), 7.33 (1H, t, J = 7.9 Hz), 7.43
185



(1H, t, J = 8.0 Hz), 7.56 (1H, d, J = 7.9 Hz), 7.63-7.67 (1H, m), 7.69 (2H,
d, J = 8.6 Hz), 8.04 (2H, d, J = 8.0 Hz). FAB (m/z): 504 (M+H) 25 [0634]
187 <Compound of Example 50> Yellow powder 1H NMR (400 MHz,
CDC13)51.77-1.97 (4H, m), 2.72 (3H, s), 3.03-3.10 (1H, m), 3.34 (2H, d,
J = 4.3 Hz), 3.38-3.44 (1H, m), 3.91 (3H, 55s), 4.38-4.46 (1H, m), 6.34
(1H, d, J=7.9 Hz), 6.89 (1H, tt, J = 8.6, 2.4 Hz), 7.17 (1H, dd, J = 8.0, 1.8
(2H, {3y 733 H 5L 80 Bi2), Faa-Fas (2R, fyl 757 (H, @3 Lo 1Y), 794
5 7.62-7.65 %1 , m). FAB (m/z): 472 (M+H) 10 [0635] <Compound of
(28, Eample 51 °Colbtess powder 1H NMR (400 MHz, CDC13) 5 1.74-1.96

. (4H, m), 3.05 (1H, 1, J = 8.5 Hz), 3.32-3.38 (3H, m), 3.91 (3H, s),
FAB Et‘.‘?f-h:@(iol%,]%)f%).?s (1H, 15d, J = 8.0 Hz), 7.15 (1H, dd, J = 7.9, 1.8

062 %), 7.28-7.34 (2H, m), 7.41 (1H, d, J = 1.8 Hz), 7.55 (1H, d, J= 7.4 Hz),
:60-7.63 (1H, m), 7.66 (1H, d, J = 8.6 Hz). FAB'(m/z): 407 (M+H) [0636]
20 <CoPm@0lﬁnd of I%xamgle 52> Colorless powder
o} 45>

5 <Compoun xample
Pale yellow powder
'H NMR (400 MHz, CDCl;) & 1.66-1.84 (2H, m), 1.86-2.01 (2H, m), 2.74
(3, 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 =8.0 Hz), 7.32
10 (l1H, 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 (l1H, m), 7.93 (2H, dd, J = 6.8, 2.4 Hz)
FAB"(m/z): 453 (M+H).
[0630]
<Compound of Example 46>
15 Colorless powder
'H NMR (400 MHz, CDCls) & 1.75-1.94 (4H, m), 2.74 (3H, s), 3.04-3.14
(l1H, 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 (1H, 4, J = 7.3 Hz), 7.64 (1H, s), 7.91-7.95 (2H,
20 m) .
FAB"(m/z): 436 (M+H).
[0631]
<Compound of Example 47>

Colorless powder

186
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1H NMR (400 MHz, CDC13) 5 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=6.7,2.4Hz),
6.98-7.09 188 (4H, m), 7.15-7.19 (1H, m), 7.33 (1H, t, J = 8.0 Hz), 7.54
(1H, d, J =8.0 Hz), 7.62-7.64 (1H, m), 7.73 (2H, d, J = 9.2 Hz).

FAB (m/z): 449|é£( +H) [Q637] 5<Compound of Exam e53> Colorless

E MG 8P 1M ﬁé@ MiZ, CDT13Y 8 1.78:1 8 (4H, Th),'308-3)17 aH> G/
' BT At B 902%“( e 39@(1142%%3 ?z%-((l?déjd4‘]57 .43

1Hr?ﬂ74 o783 (3R, 603 e D). A g??nfzﬂuab?mﬁif[b%zﬁa SEL

i, ety s T 509( SWeniE 5&? %f 9“? OHW%)W(fe oy e 3 =

1.3 GRZIA ML 26T Gl 9 2882 0001 M 20528 G )

a5’ (i §1A|:|1’ éiﬁ &fv% gzg Jz?g % (210Htf31 J7 37He>Z )172.132()12 7% (JlH8d6J

063—67Hz)777(1H dd, J=7.3,1.2 Hz), 7.79 (1H, d. J = 15.3 Hz), 7.86
@H. d, J

<Compound of Example 48>

Colorless powder

'H NMR (400 MHz, CDCl3) & 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
(14, m), 6.95 (2H, dd, J = 7.3, 1.8 Hz), 7.15-7.20 (1lH, m), 7.34
(14, t, J = 8.0 Hz), 7.56 (1H, 4, J = 7.9 Hz), 7.64 (1lH, s), 7.87
(24, 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 (1H,
m), 6.35 (1H, d, J = 7.9 Hz), 7.17 (1H, dd, J = 8.5, 1.8 Hz), 7.34
(14, t, J = 8.0 Hz), 7.56 (1H, 4, J = 7.9 Hz), 7.63-7.67 (1H, m),
7.69 (2H, d, J = 8.6 Hz), 8.04 (2H, d, J = 8.0 Hz).

FAB" (m/z): 504 (M+H)

[0634]
187
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= 8.6 Hz). FAB (m/z): 496 (M+H) 25 [0639] 189 <Compound of Example
55> Pale yellow powder 1H NMR (400 MHz, CDC13) 5 1.76-1.92 (4H,
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, 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),

<Compandl 63F FiF¥ AP 280 (TH, d, J = 15.3 Hz), 7.85 (2H, d, J = 8.6 Hz).

. llFABégEf/ ): 496 (M+H) 10 [0640] <Compound of Example 56> Colorless

R <] 1 (400 MHz, CDC13) 5 1.42-1.52 (1H, m), 1.53-1.57 (1H, m),

o B D o e B 3 e Lt g1
(18 7057 G 76 o 49208 Ly 7k G 0 L7 3 Lt
11 §the) SOEAR b agh (o1 foehn) <Compotmial Exaimple 572 £ 7
= 8.6, 2.4 Hz), 7.17 (1H, dd, J = 8.0, 1.8 Hz), 7.34 (1H, t, J =
8.0 Hz), 7.44-7.48 (2H, m), 7.57 (1H, d, J = 7.9 Hz), 7.62-7.65
(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=8.0Hz), 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 (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=8.6 Hz), 6.96 (2H, dd, J=6.7, 2.4 Hz), 6.98-7.09

188
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Colorless powder 1H NMR (400 MHz, CDC13) 5 1.62-1.72 (4H, m), 2.41
(3H,s), 2.46-2.55 25(2H,m),2.98-3.04(1H, m),3.07(1H,dd,
J=11.6,5.5Hz), 3.13-3.17 190 (2H, m), 3.22-3.26 (2H, m), 3.90 (3H,
S), 4.19-4.25 (1H, m), 5.81 (1H,d, J=7.9 Hz), 7.07 (1H,dd,J=7.9,2.4
Hz), 7.24-7.28 (1H, m), 7.35 (2H, d, J = 8.6 Hz), 7.52 (1H, d, J = 7.9 Hz),
7.57 (1H, brs), 7.77 (2H, d, J = 8.6 Hz). 5 FAB(m/z): 498 8M+H3 [0642]

(4H, <@<am%re1§§> 'I@I%th&/}H' m), 7.337(1H, t, J’= 8.0 Hz), 7.54 (1H,

2-[3-[2-[2-(4-chiarophenyl)-4-methylthiazol-5-yi]lacetylamino]p 10
4 Jigerigin] E)enjo'a%%_[ 6?% [Gﬁ%«mi%érﬁmii!a ﬁgﬁ’ I—fJCI \E)Sﬁl?N-QOI{H\f'
e0 COZLMg [0644] 15 In an argon atmosphere,
e

FAB {vfl?({ﬁtfe:nzyll n Ma%%{dne)dipalladium (4.85 mg, 0.00530 mmoi),

[063]7 '-bis(diphenyiphosphino)ferrocene (9.09 mg, 0.0159 mmoi) and
cesium carbonate (48.2 mg, 0.148 mmoi) were added to a toluene

solutign containi
<cOmﬁQ@?r%er%n%ﬁﬁgj[ﬁ-(ggﬂiorophenyi)-4-methylthiazol-5-yi] 20 acetamide
g.z m 0.%06 mmoi) and methyl 2-iodobenzoate (27.8
Colo %ow er

e€ss
'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 (1lH, d,
J=28.0Hz), 7.17-7.21 (1H, m), 7.33 (1H, t, J = 8.6 Hz), 7.43 (2H,
dd, § = 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
(3H, 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, d, J =6.7 Hz), 7.77 (1H,
dd, J = 7.3, 1.2 Hz), 7.79 (1H, 4, J = 15.3 Hz), 7.86 (2H, d, J
= 8.6 Hz).

FAB" (m/z): 496 (M+H).

[0639]
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mg, 0.106 mmoi). This reaction mixture was stirred at 100C for 8 hours.
Subsequently, the mixture was allowed to coos and was filtered through
Celite. The filtrate was purified by silica gel 191 column chromatography
(hexane : ethyl acetate = 2:1 -> 1:1) to give 23.0 mg (45%) of the desired
compound as a colorless oil. [0645] 1H NMR (400 MHz, CDC13) 5 1.50
1H, tt, J = 135 4.3 Hz), 1.60-1.65 5 (1H, m), 1.91 (1H, qt, J = 13.5, 4.3
<Compigyinslos s GEET 15 247 (3H. 5), 2.84 (1H, td, J= 11.6, 3.1 H2), 2.90
pa1 (1H,dd, J=11.6, 2.4 Hz), 3.09-3.16 (2H, m), 3.79 (2H, s), 3.85 (3H, s),
ale vglid8 PRYIGT 7.05 (1H, td, J = 73 1.2 Hz), 7.09 (1H, dd, J = 7.3,

RN S e R R HERERCMEEIEE
lH,3rr[B( /?ch%) Mt [%646]%hy|>%§m@|85 Lo r%yl (2H, m), 3.91

rophenyl)-4 |azol55 yf]nﬁet amlno plp

erl in-1-y enzo 47] tep yi
ar]?un%t%)lpengHt %Ol c5at€é5 gl% [8hem|cal ?ormuqa 147f 12 (18,
d, JH3“¥@*§’%§X¥W%.17 (14, dd, § = 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
(lH, m), 7.80 (1H, d4, 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 (1lH, 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, 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 (1H, m), 3.07 (1H, dd, J=11.6, 5.5Hz), 3.13-3.17
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Trifluoroacetic acid (2 mL) was added to methyl 192
3-[3-(tert-butoxycarbonylamino)piperidin-1-yllbenzoate (451 mg, 1.35
mmol) in dichioromethane (2 mL) . The reaction mixture was stirred at
room temperature for 1 hour. Subsequently, the mixture was
concentrated and a saturated aqueous sodium bicarbonate solution 5 was
added to the residue to make it basic. The mixture was extracted with

(2H/ efhy1 atetste andthé Digaliic’layer Was Washed with btine-and dritd BVer °- 81
magnesi ulfate. Evaporation of the solvent gave m %) of

uH’d%S?r%d: c%%o% %’aga alg ﬂoé/édil.:toé4 ]tgg’O%ﬂ 5&%&)(’20 OI%I/%%_Z(% 8 (1H,
- .32-1. m), 1.53-1, ,m), 1.75-1. , m),

. PUSOg LAY, Lissergn ) LIsLe mhy

3.01-3.08 ,m), 3.47 (1H,1d, J =12.2, 4.3 Hz), 3.62 (1H, dd, J =12.2,
brs) 713/9 %‘F(m&?, J g' éSHJ(Zl)

3.1'H2) 3 15)7720%7 H, m), 7.34-7.38 (2H, m), 7.46-7.47
+(1H, m) 1506 ep 59b) Methyl
FAB T 3?[[2-(45%[%o?gﬂﬁr%ényl)A-methylthiazol-5-yl]methylamino]pip

[O64%ridin-1-y3]benzoate [0651] 20 [Chemical formula 148] Me Cl g N~N
bOMe 0652] Acetic acid (0.0251 mL, 0.438 mmol) and sodium

<Example 58>
Methyl

2—[3-[2-[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]acetylamino]p

iperidin-1-yl]benzoate

[0643]

[Chemical formula 146]

H
N Meo CO_Me

[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
191



193 triacetoxyborohydride (97.7 mg, 0.438 mmol) were added to methyl
3-(3-aminopiperidin-1-yi)benzoate (79.0 mg, 0.337 mmol) and
2-(4-chiorophenyi)-4-methyithiazole-5-carboaidehyde (80.1 mg, 0.337
mmol) in tetrahydrofuran (5 mL). The reaction mixture was 5 stirred at
room temperature for 16 hours. Subsequently, a saturated aqueous
sodium bicarbonate solution was added to make the mixture basic. T

colupiv e %ﬁﬂ%ﬁ%&c@&m ethyl acétatt S the extract was v&dsﬁéﬂ give
with brine, follo %t over magnesium sulfate vaporatjon of
23 O PO e e 2 FERAAG Hoate by S 08 it
O64E romatography (Chromatorex NH-DM2035 (Fuji Sylysia Chemical Co.,
.) hexane : ethyl acetate =5:1->2: 1) gave 59. 4 mg (39%) of the

BB W
e e
ey e o
ey B

(l1H, m), 7.05 (1H, td, 0 = 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, 4, J =
8.6 Hz).

FAB' (m/z): 484 (M+H).

[0646]

<Example 59>

Methyl

3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methylamino]pip

eridin-1-yl]benzoate

[0647]
Step 59a) Methyl 3-(3-aminopiperidin-1l-yl)benzoate
[0648]

[Chemical formula 147]

HaNU\r C ~COOMe

Trifluoroacetic acid (2 mL) was added to methyl
192
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Methyl 2-[3-[[2-(4-chiorophenyl)-4-methylthiazol-5-yijmethyiamino]pip
eridin-1-yilbenzoate [0655] 5 Step 60a) Methyi
2-(3-aminopiperidin-1-yi)benzoate [0656] [Chemical formula 149] ZN~N
COOMe [0657] 10 Using methyl
2-[3-(tert-butoxycarbonyiamino)piperidin-1-yilbenzoate (246 mg, 0. 736

_ . ,mmoi) , the same procedure was followed as jn Step 59a of Example 59

3= 30! §iv8 916 hig i 395 Por the e bRt s a BrowiT B CAHNIMR - ™9/
(400 MHz, DMSO-d6) 5 1.22-1.32 (1H, m), 1.52-1.62 (1H, m), 15 .

1'351%9%91(& ,hﬁﬁ%%?f%‘iz?iﬁ?m‘)?z%%’(lrl? ,Jrieii.to%%”i%i‘),ture was

iy 269 (1H,td,J =116, 2.4 HZ%, %.96— .gZ‘%LZH, ,g.O? 1H, td, J=11.6,
SEIrpet By, 3TN EE LD, 397 He) 382 (3H Ry SHOT A Y, s g ture
1.2Hz),7.09 (1H,d,J=7.9Hz), 7.45 (1H,td,J=7.3, 1.8 Hz), 7.58 (1H .
was C&&$Q$r§ie§ﬁ%§ iosﬁ)%%gfzg?edpaéﬁf) ?\}Ilest Sodium blcar%)éna%e Solution

= i hyi
was aéc:ll:{igl_r[lg_z‘lf_%]_tbcfgleﬁzlrfg%?@gg_%%ng%}]%t@@%%?i_%lme&tyelarqyQ{%]Lﬁ){pe was extracted

with ethyl acetate and the organic layer was washed with brine and
dried over magnesium sulfate. Evaporation of the solvent gave 158
mg (50%) 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 (1H, dd, J = 12.2, 3.1 Hz), 3.84 (3H, s), 7.20-7.25
(l1H, 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]methylamino]pip
eridin-1-yl]benzoate

[0651]

[Chemical formula 148]

N Me
C"O'e SLH\OI/@COOMe

[0652]

Acetic acid (0.0251 mL, 0.438 mmol) and sodium
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[Chemical formula 150] N Me H CI' S N N COOMe 0660] 5 Using methyl
2-(3-aminopiperidin-1-yi)benzoate (45.8 mg, 0.195 mmol) , 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] 10 'H NMR
(400 MHz, CDC13) 5 1.42-1.50 (1H, m), 1.56-1.76 (2H, m), 1.82-1.92
_ %I} m), 2.40 (3H, s), 2.71-2.78 %H, m), 2.82-2.88 §1H, m), 2.91-2.99
ErLACRY SRy 08BV (11T, ), 3.30"%734 (1A )86’ (3HTS), FeEtarsC methvl
bmha%gytL,:73H%7041Hd, = 8.6 Hz), 7.37. (2H, d, J = 8.6
3= CRgy 788085 (), %71 TA 15 1, ji97§, 19 1D); 7782 B9, £
8.6 Hz). FAB‘(B, ): 456 (M+H) [0662] <Example 61>_Methyl 20
2—(42% %@F%ﬁ&%nﬁyﬁ 4 @é%%é%%hl zkle—g—é%¥boaL eh A@Nﬁﬁo 49,

obiphenyl- onylaminomethyt]piperidin-£ y h20at

0. 33583 tep 1) Z 15 (iydrexymethybpigeriding ylibenzaldelvae 9% e was

stirred at room temperature for 16 hours. Subsequently, a saturated

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, CDCl;) & 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 (1H, d, J =14.7 Hz), 7.11 (1H, dd, J =8.6, 1.8 Hz),7.30 (1H,
t, 3 =7.9 Hz), 7.38 (2H, 4, J = 8.6 Hz), 7.50 (1H, td, J = 7.9,
1.2 Hz), 7.60-7.61 (lH, m), 7.83 (2H, d, J = 8.6 Hz).
FAB"(m/z): 456 (M+H).

[0654]

<Example 60>

194



10

15

20

[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
tetrabutylammonium iodide (739 mg, 2.00 mmol) were added to 3-piper
idylmethanol (2.30 g, 20.0 mmol) in N,N-dimethylformamide (20mL). The
reaction mixture was stirred at 130C for 8 hours. Subsequently, water
was added and the mixture 10 was extracted with ethyl acetate. The
Meth¥tract was washed with brine, followed by drying over magnesium

sulfate and evapora on of the solve t. urlflcat|on of the resultm reS|du?
2—[35 ; AfeN ] / pip

. .gave 1.56 g (36%) of the desired compound asayellow 0|I 15 [0666] 1H
ﬂ%&@éﬁ%ﬁﬂ%—gﬁém) 51.17-1.27 (1H, m) , 1.42 (1H, brs) , 1.74-1.90 (
[0655 ,m),1.99-209(1H, m),2.72(1H,dd,J=11.6,9. 8 Hz),

84-2.90 (1H, m), 3.19-3.24 (1H, m), 3.36-3.40 (1H, m), 3.56-3.67 (2H,

7.09 (1H,t, J=7.3 Hz), 7.12.(1H, d, J 748753(1H 20
stepnl0d LR, T2 3R W oS T ) DS b B1b) Methy
[3- (hydroxymethyl)plperldln 1-yilbenzoate [0668] 197 [Chemical formula

[O65§%

[Chemical formula 149]

ey

COOMe

[0657]

Using methyl
2-[3-(tert-butoxycarbonylamino)piperidin-1-yl]lbenzoate (246 mg,
0.736 mmol), the same procedure was followed as in Step 59%9a 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 (1H, dd, J =11.0, 3.7 Hz), 3.82 (3H,
s), 7.01 (1H, td, J =7.3, 1.2 Hz), 7.09 (1H, d, J = 7.9 Hz), 7.45
(lH, td, 3§ = 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
195
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", QI'N HO COOMe 0669]
2-[3-(Hydroxymethyl)piperidin-1-y1l]benzaldehyde (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 (1H, brs),
055281 (1H, dd, J=11.6, 7.3 Hz), 2.84-2.90 (1H, m), 3.05-3.10 (1H, m),
[0653b6 (1H, dd, J = 11.6, 3.7 10 Hz), 3.64-3.73 (2H, m), 3.90 (3H, s), 6.99

1H, td, 1= 7.9, 1.2. Hz), 7.06 (1H, d, J = 7.9 Hz), 7.40 (1H, td, J = 7.3, 1.8
[Cheéﬁzfﬁf?fo(ﬁrilﬁja%, 35@.3, 1.8 Hz). [0670] Step 61c) 15

N-[[1-[2-(Methoxycarbonyl)phenyl]piperidin-3-y1]methyl]phthali mide
[0671] [ | formula 128 0 O COOMe 20 [0672]
GIph sphlee (1.680 mmol) and phthalimide (799 198 mg,
13/mmds) weré m@to hyl
COOMe
[0660]

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, CDCl;) & 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 (1H, d,
J=28.6 Hz), 7.37 (2H, d, J = 8.6 Hz), 7.40-7.42 (1H, m), 7.71 (1H,
dd, § = 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-1-yl]benzaldehyde
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2-[3-(hydroxymethyi)piperidin-1-yilbenzoate (1.29 g, 5.17 mmoi) in
tetrahydrofuran (10 mL) . The reaction mixture was stirred at room
temperature for 10 min and a 40% diethyl 5 azodicarboxyiate/toluene
solution (3.52 mL, 7.76 mmoi) was added. The mixture was then stirred at
room temperature for 8 hours. Subsequently, water was added and the

06e mixture was extracted with ethyl acetate. The extract was washed with

[ 6|]ine, f ollowed by drying over magnesium sulfate and evaporation of the

ch sqlvent. Purification %g of the resulting residue by silica gel column

[CheRhfshat 8?&%?/%% e : ethyl acetate =20:1->5:1)gave 1.85¢
(95%) of the desired compound as a pace yellow oil. [0673] 1H NMR

(400 MHz, 3) 51.14-1.24 (1H, m) , 1.67-1.78 (1H, m) 15 1.80-1.88

§ 2, 2 (1H, m), 2.59 (1H, dd, J = 11.6, 9.8 Hz), 2.72 (1H, td, J
HQ 1176, 2M HZ). 3.19-3.26 (2H, m), 3.58 (1H, dd, J = 14.1, 7.9 Hz), 3.71

(1H, a3 = 181406 7 Hz), 3.80 (3H, s), 6.95 (1H, td, J = 7.3, 1.2 Hz), 7.01

(1H, d,J=8.6 Hz), 7.37 (1H,td, J=7.3, 1.8 Hz), 7.64 (1H, dd, J = 7.3,
Hz), 7.69-7.74 20 (2H, m), 7.83-7.87 (2H, m). [0674] Step 61d)
ethyl 2-[3-(aminomethyi)piperidin-1-y1l]benzoate [0675] [Chemical

ﬂ”gﬂ%ﬁ&g%L%%%;gE@%%§)4”?3.26 mL, 30.0 mmol), potassium

carbonate (5.64 g, 40.0 mmol) and tetrabutylammonium iodide (739

[066

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 theresultingresidue by silica gel 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, CDC1l3) 1.17-1.27 (1H, m), 1.42 (1H, brs), 1.74-1.90
(3H, m), 1.99-2.09 (1H, m), 2.72 (1H, dd, J=11.6, 9.8 Hz), 2.84-2.90
(lH, 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 (1H,
m), 7.80 (1, dd, J = 7.3, 1.8 Hz), 10.29 (1lH, s).

[0667]

Step 61b) Methyl 2-[3-(hydroxymethyl)piperidin-1-yl]benzoate

[0668]
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0676] N-[[I-[2-(Methoxycarbonyl)phenyi]piperidin-3-y1l]methyilph 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
wasrefiuxedfor3hours. Subsequently, the reaction mixture was diluted
with water and extracted with ethyl acetate. The organic layer was
washed with brine and dried over anhydrous sodium sulfate. Evaporation
[Chegt f'soheit yave 253/ mg (78%) of the desired compound 10 as an
orange oil. [0677] 1H NMR (400 MHz, CDC13) 5 1.04-1.15 (1H, m),
1.66-1.9 m), 2.47 (1H, dd, J =11.6, 9.2 Hz), 2.65 (2H, d, J =5.5

)2, (1H, m), 3.24 (1H, d, J = 11.6 Hz), 3.37 (1H, dt, J = 11.6,
Hof@z), WH, s), 6.96 (1H, td, J = 7.3, 1.8 Hz), 7.04 (1H, d, J =7.3
HZ)>7738 ( VI§ = 7.3, 1.8 Hz), 7.69 (1H, dd, J = 7.3, 1.8 Hz). [0678]
Step 61e) Methyl 20

(066 -[3-[(4'-chiorobiphenyi-4-yi)carbonylaminomethyi]piperidin-I- y3]benzoate
0]679] [Chemical formula 155] 200 Il | N~N ~ ~U CO2Me CI ~

2—-[3-(Hydroxymethyl)piperidin-1-yl]benzaldehyde (1.56 g,
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 (1H, dd, J = 11.6, 3.7
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
(l1H, dd, J = 7.3, 1.8 Hz).
[0670]
Step 61c)
N-[[1-[2-(Methoxycarbonyl)phenyl]piperidin-3-yl]lmethyl]phthali
mide
[0671]

[Chemical formula 153]

0]
N/\Ol
COOMe
@)
[0672]

Triphenylphosphine (1.68 g, 6.20 mmol) and phthalimide (799
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0680] Methyl 2-[3-(aminomethyi)piperidin-1-y1l]benzoate (78.2 mg, 0.315
mmoi) was dissolved in N,N-dimethyiformamide (3 mL) and the 5 solution
was chilled to OC. While this solution was stirred,
4'-chiorobiphenyi-4-carboxylic acid (81.1 mg, 0.349 mmoi),
1-hydroxybenzotriazole monohydrate (54.1 mg, 0.353 mmoi),

N-methyimorpholine (90 pL, 0.819 mmoi). and
mg, é-(§3di%Wa%%%r&&ﬁﬁée%}id&%&ﬁﬁnide hydrochloride 10 (64.6 mg,

0.337 mmoi) were added and the mjxture was stirred far 20 min. The
2 AR AT W BoR STt o EFAETAL fe Wor 13 Hbirss 17 ™ol

. Subs% ently, the m{ tgre was exItEacted with ethyl acetate and the .
in tetra.g%ro uran ﬁh &ﬂg. '? reﬁgg&on mlxtur%.was. tirred at
organic layer was wasnhed sequentia Iy wi 70 agueous citric acid, a

saturated aqueous sodi bicarbonate s ion, water 15 andbrine. The
roomw%%ﬁgg ]E)% Uct V\?a%rd#é%] over fnrh%?d?ou%%go |ﬁr%%}ff%1te and the solvent

was concentrated, Purification of the resulting.. residu silica gel
= 200 T A L1y A iy s added.

S .
2.08-2. 1H, 2.75(1H,¢1,.J=86Hz), 286 (1H,t, J=10.4 201 H .
s A T 5 TR LA A0 Hs a6 366 (R Ca e wien
3H .66-6.80 (1H 7.01 (1H =7. 2),.7.10 (1 =.7.9 .
S s . ) T R d F e i eG4 b LRy e
over%z%éégigm%ﬁ?fgbéég&%%ggbgationofthesolvent. Purification

of theresultingresiduebysilicagel columnchromatography (hexane :
ethyl acetate=20:1->5:1) gave 1.85 g (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 (1H,
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, J = 7.3, 1.2 Hz), 7.01 (1H, d, J = 8.6 Hz), 7.37
(1H, 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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5J=8.6 Hz). FAB'(m/z): 463 (M+H) [0682] <Example 62> Methyl 10
3-[3-[(4'-chlorobiphenyl-4-yi)carbonylaminomethyi]piperidin-I- yl]benzoate
[0683] Step 62a) Methyl 3-[3-(hydroxymethyi)piperidin-1-yilbenzoate
[0684] 15 [Chemical formula 156] HO "ON COOMe [0685]
Copper(ll)acetate (5.85 g,30.6mmol) and triethylamine (4.28 mL, 30.6
mmol) were added to 20 3-(tert-butyidimethyisilyloxymethyi)piperidine

(3.50 g, 15. ol) and 3-(methoxycarbonyi)phenyiboric acid (5.51 g,
306 ol ichioromethane (150 mL) . The reaction mixture was

H,Ntirrdd afroo temperature for 48 hours. Subsequently, ethyl acetate and
a 20 ural@@zMSeous sodium bicarbonate solution were added and the
mixture was stirred for 30 min and was filtered through Celite. The

(06 78rganic layer was collected and washed with brine. The washed product
chls then dried over magnesium sulfate and the solvent was 5 evaporated.

PTG L PR S Y e ) OO TR, o
thalimide (495 mg, 1.31 mmol) was dissolved in methanol (10 mL).
To this solution, hydrazine monohydrate (190 uL) was added and the
mixturewasrefluxedfor 3hours. Subsequently, thereactionmixture
was dilutedwithwater and extractedwithethyl 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
(l1H, dd, J = 11.6, 9.2 Hz), 2.65 (2H, d, J = 5.5 Hz), 2.66-2.75
(l1H, m), 3.24 (1H, d4, 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 (1lH, d,
J=7.3 Hz), 7.38 (1H, td, J=7.3, 1.8 Hz), 7.69 (1H, dd, J = 7.3,
1.8 Hz).

[0678]

Step 61le) Methyl
2-[3-[(4"-chlorobiphenyl-4-yl)carbonylaminomethyl]piperidin-1-
yllbenzoate

[0679]

[Chemical formula 155]
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4.81 g of a pale yellow oil. 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 10 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. The extract was
washed with brine, f ollowed by drying over magnesium suifate and
evaporation of e solvent. P -~ ation of the resulting residue by silica
gel column chr matogra ne 15 ethyl acetate = 10:1->1:1)
gave 1. 3§40 /7‘(% #esirgd compound as a colorless oil. [0686] 1H

z, EDC18) 5 1.1€QMe(1H, m) , 1.47 (1H, brs) , 1 .66-1.76

WMGQH m), 1.88-1.98 (1H, m), 2.62 (1H, dd, J = 20 11.6,

CI10fHz), 2.80 (1H, td, J = 11.6, 2.4 Hz), 3.57-3.67 (3H, m), 3.72-3.76
(1H, m), 3.90 (3H, s), 7.14 (1H, dd, J = 7.9, 2.4 Hz), 7.30 (1H,t, J=7.9

[068E: ) 7.48 (1H, d, J = 7.3 Hz), 7.61-7.62 (1H, m). [0687] 203 Step 62b)
-[[1-[3-(Methoxycarbonyl)phenyl]piperidin-3-y1]methyl]phthali mide

[OQﬁ§;hyE:EQWHFaL¥¥9%g%é'7&f}£€%g%f%1n l1-yl]lbenzoate (78.2 mg,
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)-1l-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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7\ O [0689] Using methyl 3-[3-(hydroxymethyl)piperidin-1-y1l]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) 5 1.20-1.30 (1H,
m) 161172(1H m) 1.80-1.89 (2H, m), 2.16-2.27 (1H, m), 267(1H
=12.2, 9815Hz? 281(1H td, J = 11.6, 2.4 Hz), 3.51-3.58 2H

SR TR R e G T B S e EES

?&7&?3%288 5l ) TR AR ) 7 8 GH ey 3077
8, Oegelr%.i’ﬁ ol 2581 204 HIRON Co2Mb" é%ué.n%’enéc’a? .
7603 g 141 k), 10 ame bocotlife Was Tolloned sesidp B1dGr <

X mfﬁ)l 61 to give 237 mg (68%) of the desired compound as a
colorledd oil.

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]benzoate
[0684]

[Chemical formula 156]

HO/\O/ C ~COOMe

[0685]

Copper (II)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 1.05-1.17 (1H, m) , 1.63-1.93 (4H, m) , 2.49
(1H, dd, J = 12.2, 10.4 Hz), 2.68 (2H, d, J = 6.7 Hz), 2.75 (1H, 101td, J =
11.6, 3.1 Hz), 3.64 (1H, d, J = 12.2 Hz), 3.72 (1H, dd, J = 11.6, 1.8 H2),
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 | |
sat us a5 o A0 SHPHB RO A A R SRR 8RSy SieRgoaRs the
) 0695] 20 [Chemical formula 159] 205 I' \N CO2Me . CI 0696] Usin )
it G Rt e L SO Todte S 72 the Bt G} b
and 4'-chiqrobiphenyi-4-carboxylic acid (77.2. 5 mg,.0.332 mmol), th
The G T TS L St K e L BB T e pwashea

mg (82%) of the desired compound as a pale ow powder. 1H NMR
=it Wity COOLS S 20 L 36 (TH v LGt Te(uF1 . LH2-10p =0t vas
courBm 20RO I 2RO TSR A BRI I 5 e o
colur:nnlzc'%rl_cgzraa§b8ggr(§gh§)’(g'ezgé%'éoz ethyl acetate = 50:1 —> 10:1) gave
4.81 gof apaleyellowoil. 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. Theextractwaswashedwithbrine, followedbydrying
over magnesiumsulfate andevaporationof the solvent. Purification
of theresultingresiduebysilicagel column chromatography (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, CDC1l3) 81.16-1.25 (1H, m), 1.47 (1H, brs), 1.66-1.76
(lH, m), 1.80-1.86 (2H, m), 1.88-1.98 (1H, m), 2.62 (1H, dd, J =
11.6, 10.4 Hz), 2.80 (l1H, 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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(1H, m), 7.12 (1H, d, J = 8.6 Hz), 7.30 (1H, t, J = 8.6 Hz),7.43 (2H,d, J =
8.6 Hz), 7.51 (1H,d, J=6.1 Hz), 7.54 (2H, d, J = 8.6 Hz), 7.61 (1H, s),
7.63 (2H, d, J=8.6 Hz), 7.86 (2H, d, J 15 = 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 20 61 or Example 62 to
make compounds given in Table 7 below. [0698] 206 [Table 7]i4 e
SEEPOBKIE Ar H 1 2 3 Binding position Ar of COOMe F Example 63 C- 1 01

- ((§OFY2 Example 64 ). Fosion2 £ Fxample 65 Poshond, © NEoglen.o1 s
mide
[0688]

[Chemical formula 157]

[0689]

Using methyl 3-[3-(hydroxymethyl)piperidin-1-yl]benzoate
(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 (1H,
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
(l1H, d, J=7.9 Hz), 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-1l-yl]benzoate
[0692]

[Chemical formula 158]
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<Compound of Example 63> 5 Colorless solid 1H NMR (400 MHz,
CDC13) 51.30-1.45 (1H, m), 1.70-1.95 (3H, m), 2.05-2.19 (1H, m),
2.68-2.76 (1H, m), 2.80-2.88 (1H, m), 3.12-3.25 (2H, m), 3.38-3.56 (2H,
m), 3.84 (3H, s) , 6.62 (1H, brs) , 6.95 (2H, 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=7.3 Hz), 7.78 (2H, d, J =
8.6 Hz). FAB'(m/z): 463 (M+H) [0700] <Compound of Example 64>
Yellow am us 15 1H NMR (400 MHz, CDC13) 5 1.26-1.37 (1H, m),
1.74-1.94/@@, 2.13-2.25 (1H, m), 2.67 (1H, t, J = 8.6 Hz), 2.81 (1H, t,
H,NJ =8'6 N07 ¥z), €QgME25 (1H, m), 3.30 (1H, d, J = 10.4 Hz), 3.52 (2H, t,
J= z),4.11 (3H, s), 6.97 (1H, t, I = 7.9 Hz), 7.06 (1H, d, J = 8.6 Hz),
7.40 (1H,td,J=7.9,1.2 Hz), 7.49 (1H, td, J = 7.9, 1.2 Hz), 7.55 (1H, td, J

‘06039 1.2 H2), 7.67 (1H, brs), 7.73 (1H, 5 dd, J = 7.9, 1.2 Hz), 7.97 (1H, d,
3L 7.9 Hz), 8.04 (1H, d, J = 7.9 Hz). FAB'(m/z): 410 (M+H) [0701]

<%%npound of Example 65> 10 Colorless amorphous 1H NMR (400
MHZz, C9C13) 5 1.26-1.30 (1H, m), 1.65-1.78 (1H, m), 1.80-1.95 (2H, m),

N—[[%£¥%g'gé%ﬁégyt§£E3%§E}b%gé§§fg%peridin—3—yl]methyl]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
(lH, dd, J = 12.2, 10.4 Hz), 2.68 (2H, 4, J = 6.7 Hz), 2.75 (1lH,
td, J = 11.6, 3.1 Hz), 3.64 (lH, 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 (1H, t, 3 =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).

[0694]

Step 62d) Methyl
3-[3-[(4’-chlorobiphenyl-4-yl)carbonylaminomethyl]piperidin-1-
yl]lbenzoate

[0695]

[Chemical formula 159]

205



10

15

20

2.84 (1H,t,J=11.6 Hz) , 3.64 (2H, t, J = 6.7 Hz) , 3.54-3.67 (2H, m) ,
3.89 (3H, s) 6.15-6.25 (1H, m) , 6.98 (2H, d, J = 8.6 Hz) , 6.95-7.15 15
(5H, m), 7.29 (1H, t, I = 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> 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), 205218@H m), 2695"\3 11.0 Hz), 2.83 (1H, t, J = 11.0 Hz),

3.45-3.63 2H 59 12.2 Hz), 3.68 (1H, d, J = 12.2 Hz),
388(3 Q{zo @
e g

60 7.30 (1H, t, J = 7.3 Hz),

mi) 7.9944H, d, J = 7.3 Hz), 8.08 (1H, d, J = 7.3 Hz).

CI2-[37N- [(4 -chiorobiphenyl-4-y1)methyl]carbamoyi]piperidin-I- y3]benzoate
[0704] 10 Step 67a) Benzyi 1-[2-(methoxycarbonyi)phenyi]nipecotate

[069[301705] [Chemical formula 160] 0

Using methyl 3-[3-(aminomethyl)piperidin-1-yl]benzoate
(76.2mg, 0.307mmol) and 4’ -chlorobiphenyl-4-carboxylic acid (77.2
mg, 0.332 mmol), the same procedure was followed as in Step 61le
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 (1H, 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 (1lH, d,
J=12.2 Hz), 3.65 (1H, d, J = 12.2 Hz), 3.89 (3H, s), 6.25-6.40
(l1H, m), 7.12 (1H, 4, J = 8.6 Hz), 7.30 (1H, t, J = 8.6 Hz),7.43
(2H, 4, J = 8.6 Hz), 7.51 (1H, d, J = 6.1 Hz), 7.54 (2H, 4, 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]
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15

ON COzZMe 0706] 15 Using benzyi nipecotate (5.90 g, 26.9 mmoi) and
methyl 2-fiuorobenzoate (3.70 mL, 29.0 mmoi), the same procedure was
followed as in Step Ic of Example 1 to give 1.64 g (17%) of the desired
compound as a colorless oil. 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
[Tabigy Bga (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-[2-(Methgxycarbonyi)phenyi]nipecotic acid [0708] [Chemical

formularli61] 0 HO G\ 09]
1 etNo%&@onyl lenyilbenzyinipecotate (1.64g, 4.64 mmoi) was
disse ec“n m anol%gro mL). To this solution, 10% palladium on

' fghexadiene (0.65 10 mL, 6.98
mmoi) were addedviin an argonattiggphere and the mixture

F
Example 63 \©\ ,©/ Posiion 2
0
Example 64 @ — Postion 2
S
F M
Example 65 \© Posttion 3
O
Example 66 @:2 S— Posiion 3

[0699]

<Compound of Example 63>

Colorless solid

'H NMR (400 MHz, CDCl;) & 1.30-1.45 (1H, m), 1.70-1.95 (3H, m),

2.05-2.19 (1H, m), 2.68-2.76 (1H, m), 2.80-2.88 (1H, m), 3.12-3.25
(2H, m), 3.38-3.56 (2H, m), 3.84 (3H, s), 6.62 (1H, brs), 6.95 (2H,
d, J =28.6 Hz), 6.97-7.12 (6H, m), 7.41 (1H, t, J = 7.3 Hz), 7.69
(lH, 4, § = 7.3 Hz), 7.78 (2H, d, J = 8.6 Hz).

FAB"(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 (1H, m), 2.67 (1H, t, J = 8.6 Hz), 2.81 (1H, t, J = 8.6
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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 15 as a yellow
oil. 1H NMR (400 MHz, DMSO-d6) 5 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

TE S A Lt .1 70 6 s}, 30 (5T 00N 10 B 42 €.
2), 7. ,d,J=7.3H2), d,J=7.3, .8 Hz2), ,
S 15, L Lnf 45,29 (11 1, (010 a0 St By ] 0 (1,

Hz),

s~ GEN e B  heege ,
h hony! i ic acid (77.5 mg. 0.29
2 [IEEY B Lo 0TS DT 9 1

aa, ol e same grgcedyre wap ployed pe n Sep ga ol amppdio o 5

give 1 f'the desired compound as ‘a colorless amorphous
7.9 QrZOSduct.

FAB"(m/z): 410 (M+H).

[0701]

<Compound of Example 65>

Colorless amorphous

'H NMR (400 MHz, CDCl;) & 1.26-1.30 (1H, m), 1.65-1.78 (1H, m),
1.80-1.95 (2H, m), 2.00-2.10 (1H, 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 (3H, s), 6.15-6.25 (1H, m), 6.98 (2H,d, J=8.6Hz), 6.95-7.15
(5H, m), 7.29 (1H, t, 3 = 7.9 Hz), 7.49 (1H, 4, 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, CDCl;) & 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, d, J = 12.2 Hz), 3.68 (1H, d, J =12.2 Hz), 3.88 (3H, s), 7.13
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1H NMR (400 MHz, CDC13) 5 1.57-1.77 (2H, m), 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, 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] 20 <Example
68> Methyl 3-[3-[N-[(4-chlorobiphenyl-4-y1)methyljcarbamo I]giperidin-l-

(18, \Smhehzoate 21510714] Sted 68a) 137 (Methoxy %an?l)éf%lénm%%ng}ﬁ’ m)

nipecotate [0715] [Chemical formula 163] 0i N '01, C02 Me Cr 5 [0716]

7 99U§ﬂn%’b 2y! nipedotaté 4.39°%; %%.O( offand =’ MY

. 3-methoxycarbonylphenylboric acid (7.20 g, 40.0 mmol), the same

FAB é%cz d:urg i\;/\?}as&cq)llgp\)véd as in Example 2 to give 2.34 g (33%) of the 10

[0703 sired compound as a colorless oil. 1H NMR (400 MHz, CDC13) 5

55-1.79 (2H, m) , 1.80-1.87 (1H, m), 2.00-2.10 (1H, m), 2.71-2.77 (1H,
<Exarznﬁ}%.%g32.94 (1H, m), 3.14 (1H, t, J=11.0 Hz), 3.48-3.52 (1H, m), 3.74
dd, T=123,3.7

Methyl

2—[3-[N-[(4’-chlorobiphenyl-4-yl)methyl]carbamoyl]piperidin—-1-

yllbenzoate

[0704]
Step 67a) Benzyl 1-[2-(methoxycarbonyl)phenyl]nipecotate
[0705]

[Chemical formula 160]

[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 (1H, 4, 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 (l1H, dd, J = 7.3, 1.8 Hz).
209



Hz), 3.90 (3H, s), 5.16 (2H, s), 7.11 (1H, dd, J = 7.3, 1.8 Hz), 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] [Chemical formula
164] 0'al HON CO2Me 20 [0719] 212 In an argon atmosphere, 10%
palladium on activated carbon (234 mg) and ammonium formate (1.66 g,
O7O26 .4 mmol) were added to
1! [3-(methoxycarbonyi)phenyilbenzyinipecotate (2.349,6.60mmol) in
was stirred at room 5

| ( h t t
St Lo OO R A 8 it e e & Hhrough

(07 ogfl'te and the filtrate was concentrated. 5% aqueous citric acid was
ded to the residue and the mixture was extracted with ethyl acetate.
[CherTnQe oig i Iall}/er Ten washed with brine and was dried over sodium
I?ﬁe 686 ven evaporated to give 10 1.57 g (90%) of the
deswed compound as a pale reddish brown powder. [0720] 1H NMR (400
MHO DMSO 1.54-1.62 (2H, m), 1.69-1.75 (1H, m), 1.86-1.96 (1H,
m), 2.81-2.90 (1H, m), 3.01 (1H, dd, J =12.2, 9.2 HZz),
7(H 11.7. Hz), 3.66 (1H, dd, 15 J =12.8, 3.7 Hz), 3.84 (3H, s)
7.21-7. 1H 9?2%4 7.38 (2H,

[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
10 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
15 as a yellow oil.
'H NMR (400 MHz, DMSO-dg) & 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 (1H, 4, 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]
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m), 7.45-7.47 (1H, m), 12.39 (1H, brs). EI'(m/z): 263 (M+) [0721] Step
68c) Methyl 20
3-[3-[N-[(4'-chiorobiphenyl-4-yi)methyl]carbamoyl]piperidin-I- yl]benzoate
[0722] [Chemical formula 165] 213 O I~ iI~N N', CO,Me H U ci 0723]
Using 1-[3-(methoxycarbonyl)phenyl]nipecotic acid (108 mg, 0.410 mmol)
and (4'-chlorobiphenyl-4-yi)methylamnine 5 hydrochloride (95.0 mg,
SEeP B 7amMiGly, e same procedure was followed as in Step 3a of Example
3 to give 120 69%) of the desired compound as colorless crystals.
2= 03 N TP LG ST Bort S (H i) E 6o 08 (3R Len=1-
2.59-2.65 (1H, m), 3.08-3.15 (1H, m), 3.26-3.35 (2H, m), 3.48 (1H, 10 dd,
3793593 6 Hz), 3.89 (3H, ), 4.48-4.55 (2H, m), 6.73-6.81 (1H, m), 7.12
[0715, H, dd, J=7.9,2.4 Hz), 7.30 (1H, t, J = 7.9 Hz), 7.34 (2H, d, J = 7.9 Hz),
40 (2H, d, J = 8.6 Hz), 7.47-7.54 (4H, m), 7.55 (1H, d, J = 7.3 Hz), 7.62

renefitd- FAB{M/2): 163, (M+H)

0]
sghe
O H Cone
Cl

[0712]

yllb

Using 1-[2-(methoxycarbonyl)phenyl]nipecotic 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, CDCls) & 1.57-1.77 (2H, m), 1.85-2.13 (2H, m), 2.67
(l1H, t, § = 11.6 Hz), 2.75-2.81 (1H, m), 3.08-3.20 (2H, m), 3.36
(l1H, 4, § = 11.6 Hz), 3.74 (3H, s), 4.48 (1H, dd, J = 15.3, 5.5
Hz), 4.56 (l1H, 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-

yl]lbenzoate
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15 [0724] <Example 69> Step 69a)
1-(tert-Butoxycarbonyl)-N-[2-(4-chlorophenyl)-4-methylthiazol-
5-y3]piperidine-3-carboxamide 20 [0725] [Chemical formula 166] 214 CI N
O O S HN~O 0726] Using 5-amino-2-(4-chlorophenyi)-4-methylthiazole
(197 mg, 0.877mmol)andl-(tert-butoxycarbonyi)nipecotic acid (205 mg, 0
. 877 5 mmoi), the same procedure was followed as in Step 3a of
éJ(ampIe 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),
seery R (1 LRAE 65 (15 b 251568 (Y ) 250 (S )
071 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, J = 8.6 Hz), 7.82 (2H, d, J = 8.6
Hz). FAB (m/z); 43 +H) [0727] Step 69b) 15
[Cheﬂ%[é- -%éfro%dhaen%lé)gl -methylthiazoi-5-y1]piperidine-3-carbox amide
[Chemical formula 167]

goi@QCOZMe

[0716]

[071

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, CDCl;) & 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 (1H, m), 3.74 (lH, 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 (1lH, m).
[0717]

Step 68b) 1-[3-(Methoxycarbonyl)phenyl]nipecotic acid

[0718]

[Chemical formula 164]

2 L
HOJ\O\I CO,Me

[0719]
212
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_NMeCl1xppO HNH [0728] 20 Using
1-(tert-butoxycarbonyi)-N-[2-(4-chlorophenyi)-4-methyithiazoi- 215
5-y1]piperidine-3-carboxamide (115 mg, 0.264 mmol), the same

procedure was followed as in Step Ib of Example 1 to give 72.3 mg (81%)

of the desired compound as a yellow powder. 1H NMR (400 MHz,
DMSO-d6) 5 1.36-1.46 (1H, m), 1.56-1.66 (2H, m), 5 1.83-1.90 (1H

2.40°(3A, %ng%f?‘ébgéfﬁﬁﬁy 2%2 Qaﬁéﬁ%u%?r?%%tmlﬁ?& %‘I %“ (234

3.1 Hz), 3.00 (1H, d, J=11.0 Hz 750(H 6 Hz), 7.84 (2H, d
mg) aréjs Ofib%% (1%%%) [df’zgﬁ%tgp 6%@) MeWE?lb W G848 B
N [2 4- chI Ithlaz 5-y1l]carbamo
%%ant‘gy[g)]\é E&imlcaﬂ’ormu efég]aﬁ @ i&l gy jop” mmel)
15 Us .
in mﬁlt a@qh r%phenyl) 4- me‘?hylﬁafacgolle% %6%%n(eilnvéa§ car lor&%?ni & room
%107 jnmo 1} and 35 methoxyc q yl[%tglen%borlc acid

temp ra uf% or ubsequen ixture was filtered
through Celite and the 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 (1lH, 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, Dbrs).

EI'"(m/z): 263 (M+).

[0721]

Step 68c) Methyl
3-[3-[N-[(4’"-chlorobiphenyl-4-yl)methyl]carbamoyl]piperidin-1-
yl]lbenzoate

[0722]

[Chemical formula 165]

213
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(38.5 mg, 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 20
powder. [0731] 1H NMR (400 MHz, CDC13) 5 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, 216 J = 12.2, 3.1 Hz), 3.64 (1H, td, J = 11.0, 3.7 Hz),
3.77-3.81 (1H, m), 3.93 (3H, s), 7.33 (1H, dd, J = 7.9, 1.8 Hz), 7.37 (2H,

d,J =8.6Hz),7.44(1H t:J=7.9Hz),7.73(1H, d, J=7. 3 Hz),
7.79-7.80 (1H, m), %&{H,.a Hz), 10.24 (1H, brs). 5 FAB (m/z):

470 (M+HY Y8732 <Exdmplé 7ethra@iMes> The processes were

performed.asin EXdmple 67, Example 68 or Example 69 to obtain

ven in Table 8 below. 10 [0733] [Table 8] i 4 OOMe CAr) H
P3AFY of 000Me ion F), 'f:::Example 70 (: CH2NHCO Position2 i
Example 71 CH2NHCO Posiéon2

[0723]

Using 1-[3—-(methoxycarbonyl)phenyl]nipecotic acid (108 mg,
0.410 mmol) and (4’-chlorobiphenyl-4-yl)methylamnine
hydrochloride (95.0mg, 0.374 mmol), the same procedure was followed
as in Step 3a of Example 3 togive 120 mg (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 (1, 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 (1, dd, J = 7.9, 2.4 Hz), 7.30 (1H, t, J = 7.9 Hz),
7.34 (2H, d, J =7.9 Hz), 7.40 (2H, d, J = 8.6 Hz), 7.47-7.54 (4H,
m), 7.55 (1, 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]

214



Example 72 CI NHCO Posto2 S F Example 73 CH2NHCO Postn3 i -N
Example 74 CH2NHCO Pos n3 F Example 75 la NHCO Position 3 217
[0734] <Compound of Example 70> Colorless oil 1H NMR (400 MHz,
CDC13) 51.55-1.75 (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), 3.77
(3H, s), 4.40 (1H, dd, J = 14.7, 5.5 Hz), 4.49 (1H, dd, J = 14.7, 5.5 Hz),
88-6.95 (2H, m), 6.96-7.03 (2H, m), 7.06-7.14
ﬁﬁi? z), 7.47 (1H,td, J = 7.9, 1.8 Hz), 7.79 (1H,
691\, brs). FAB'(m/z): 463 (M+H) [0735]
71> Colorless oil 15 1H NMR (400 MHz,
CDC13)51.63-1.78 (2H, m), 2.08-2.22 (2H, m), 2.66 (1H,t, J=11.0 Hz),
[072% 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 = 16.5, 6.1

Using 5—amino—-2-(4-chlorophenyl)-4-methylthiazole (197 mg,

0.877mmol) and1l-(tert-butoxycarbonyl)nipecoticacid (205mg, 0.877
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.
'H NMR (400 MHz, CDCls) & 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
(l1H, m), 3.35-3.44 (1H, m), 3.45-3.55 (1H, m), 3.60-3.63 (1H, m),
10 3.83-3.97 (1, 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)
15 N-[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]piperidine-3-carbox
amide

[Chemical formula 167]
N Me
<13
H

[0728]
20 Using

1-(tert-butoxycarbonyl)-N-[2-(4-chlorophenyl)-4-methylthiazol-
215
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Hz), 4.95 (1H, dd, J = 16.5, 6.1 Hz),7.10 (1H, t, J = 7.9 Hz), 7.15 (1H, d, J
=7.9Hz),7.32 (1H,td, J=7.9, 1.2 Hz),7.42 (1H, td, 20 J = 7.9, 1.2 H2),
7.49 (1H, td, J = 7.9, 1.2 Hz), 7.75-7.80 (2H, m), 7.92 (1H, d, J = 7.9 Hz),
9.42 (1H, brs). FAB'(m/z): 410 (M+H) [0736] <Compound of Example 72>
25 Yellow oil 218 1H NMR (400 MHz, CDC13) 5 1.67-1.74 (1H, m) ,
1.78-1.83 (1H, Tﬁ) 1.99-2.06 (1H, m), 2.09 (3H, s), 2.21-2.27 (1H, m),
5y 1 SRS AP T PR GTLAT ) oo Tikod ks Tt & S fgame
m), 3.79 (3H,s), 7.14-7.18 (2H, m), 7.35 (2H, d, J = 8.6 Hz), 7.54 (1H,
procgglye 7gs, PhbPvegh ohty, §ie§.e?ﬁzﬁf7.5§%m}3dfa e 1@.2752 -3 mg

o L3 O P oD oot
e O 0 St 12,408 L), S0 (aHCe) 4 b8y ™
O T T
my, 598t g 137.9H2),560-7.62 (1H,m). BAB(M(2); 463 (MFJH) 1, ¢ g,
7.50 (2H, d, J = 8.6 Hz), 7.84 (2H, d, J = 8.6 Hz), 10.92 (1H, brs).
[0729]

Step 69¢) Methyl

3-[3-[N-[2- (4-chlorophenyl) —4-methylthiazol-5-yl] carbamoyl]pip
eridin-1-yl]benzoate

[0730]

[Chemical formula 168]
N Me
o~ L 2 LI
S N 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, CDCl;) & 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,
216
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[0738] <Compound of Example 74> 20 Colorless powder 1H NMR (400
MHz, CDC13) 5 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 (1H, td, J = 7.9, 1.2 Hz),
7.47 (1H, td, J = 7.9, 1.2 Hz), 219 7.50-7.62 (2H, m), 7.68 (1H, s), 7.86

(1H, d, J = 7.9 Hz), 7.93

1H, d, J = 7.9 Hz). FAB'(m/z): 410

7 = 1873073 <Edipouna SR EXpIE e Colpiiels aargtous T KRR -1 (LE,

[0732]

<Example 7

-d, 400 MHz) 5.1.77-2.0

SHJm),

33129 20 (1H>m); §‘.2éo- '43 (2ﬁ§n§)94325%3(8£1|$H231m)3 f‘@é@%’ d, J
B N L L T AT
(1H, :'@ aiﬁ%?eé%g ;?ﬁ&'ﬁc& (1H._S), FAR (n/2); 449 (MFH) 107401 15

FAR* ?ra[}%é[;t?erhz%hi?ﬁglﬂ%-yi)oxymethyl]piperidin-l-yl]benzoate [0741]

0 through 75>

The processes were performed as in Example 67, Example 68 or

Example 69 to obtain compounds given in Table 8 below.

[0733]
[Table 8]
4
OOMe
N
H 1o 3
e v
F
Example 70 \© /©/ CH,NHCO Postion 2
O
Example 71 @::\F GH,NHCO Position 2
e
Exanple 72 Cl /S NHCO Position 2
F
Example 73 O ,©/ CH,NHCO Position 3
0]
Example 74 @::\}”” CH,NHCO Posttion 3
F
Example TH \©\ NHCO Postion 3
@]
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Step 76a) 20
1-(tert-Butoxycarbonyl)-3-[(benzothiazol-2-yi)oxymethyl]piperi dine [0742]
[Chemical formula 169] 220 N O S,0~Nx0 0743]
1-(tert-Butoxycarbonyi)piper idin-3-yimethanol (300mg, 1.39 mmoi) was
dissolved in N,N-dimethyiformamide (5 mL) . While this 5 solution was
073chiIIed in an ice bath, 60% sodium hydride in oil (83. 6 mg, 2.09 mmoi)
! Whs added. The reaction mixture was stirred for 10 min white ice-chilled
o and f%{ anfother 1OrT[L‘inin Zﬁroom temperature. 2-chiorobenzothiazoie
< Omﬁfﬁﬂ niL, 778 8i) d sodium iodide (208 mg, 1.39 mmoi) were then
added and the mixture was stirred at room 10 temperature for 5 hours.
§u8§§qt?eln ly, water was added and the mixture was extracted with ethyl
1 cet The extr as washed. with brine. The washed produ as
AN ehgéﬁje %@éﬁnﬁgégésﬁjm ':gﬁa%e' Jégrllcllzér]r%’s&{/ér\# \'/v%a43 %v’ag@r éelylo\ll’. m), 2.67
Purification of resulting. residug by sjlica gel column chro raphy
> uH’(ﬁéan;le_: gt%ygaeé{ezt te %]5 152 :1% 5? %ar\r/% ’46%'%51% (35 /o%no? Ilwgé mn r 3.33
desired compound as a coigriess, powder. [0744] NMR (400 MHz
(18 b s%d-de) 1.%5%12.25 (?127 o651 67 %iéém;ﬂiﬁé%’s&?m%); Tr 303
2y, 123300, (AH, q, 2.59-3.11 (3H, M5 3.53;4.04 53 (on, 4, 5 = 8.6 Hz),

6.88-6.95 (2H, m), 6.96-7.03 (2H, m), 7.06-7.14 (2H, m), 7.22 (2H,

Colo

d, J = 6.7 Hz), 7.47 (lH, td4, J = 7.9, 1.8 Hz), 7.79 (1H, dd, J
10 = 7.9, 1.8 Hz), 8.63 (1lH, Dbrs).
FAB"(m/z): 463 (M+H).
[0735]
<Compound of Example 71>
Colorless oil
15 'H NMR (400 MHz, CDCls) & 1.63-1.78 (2H, m), 2.08-2.22 (2H, m), 2.66
(1, t, J = 11.0 Hz), 2.83-2.88 (1H, m), 3.10 -3.22 (2H, m), 3.44
(14, 4, J = 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
(1, 4, J =7.9 Hz), 7.32 (1H, td, J = 7.9, 1.2 Hz),7.42 (1H, td,
200 g =7.9, 1.2 Hz), 7.49 (1H, td, J = 7.9, 1.2 Hz), 7.75-7.80 (2H,
m), 7.92 (1H, d, J = 7.9 Hz), 9.42 (1H, brs).
FAB"(m/z): 410 (M+H).
[0736]
<Compound of Example 72>

25 Yellow oil
218
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20 (2H, m), 4.38-4.48 (2H, m), 7.28 (1H, td, J = 7.9, 1.2 Hz), 7.40 (1H, td,
J=7.9,1.2Hz),7.66 (1H,d, J=7.3 Hz), 7.88 (1H, dd, J=7.9, 1.2 Hz).
[0745] 221 Step 76b) 3-[(Benzothiazoi-2-yi)oxymethyi]piperidine [0746]
[Chemical formula 170] \/ N S OyNH 5 [0747] Trifluoroacetic acid (2 mL)
was added to

1-tert-butoxycarbanyi-3-[(benzothiazoi-2-yi)o methyl]plpendl ne (460
' gy 1499 e 1 iorgmenans ( 44 e Fbaure ds st

1-992’5‘; Sl i vator Lad S0t o (he- TR, Tl by & TR 72 (11
%‘f%&?&%%d!ﬁe% et G g acﬁit S e Extagt wol 3vasﬁéd3
18 Soer] %C‘i!é%il@ﬁﬂa elibrgiie 387 1§ 1o of et 16 dbshed - >*

s e S e 15530,

- Tiie ) 2”382245’ (i a0 104 H) 264 0,40, 3=

FAB gm%gd, 35104 +%8?3Hz) 4.44 (1H, dd, J = 10.4, 5.5 Hz), 7.27 (1H, t, J

79

[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
(1H, m), 6.89-6.98 (4H, m), 6.99-7.05 (2H, m), 7.09-7.14 (1H, m),
7.23 (2H, d, J = 8.6 Hz), 7.31 (1H, t, J = 7.9 Hz), 7.56 (1lH, 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, 4, J = 5.5 Hz), 7.20-7.27 (2H, m), 7.29-7.35 (1lH,

m), 7.38 (1, td, 3 =7.9, 1.2 Hz), 7.47 (1H, td, J=7.9, 1.2 Hz),
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7.40 (1H,t,J=7.3 Hz), 7.66 (1H, d, J =7.9 Hz), 7.88 (1H, d, J=7.9 Hz).
[0748] 222 Methyl
3-[3-[(benzothiazol-2-yi)oxymethyl]piperidin-1-y1l]benzoate [0749]
[Chemical formula 171] N1 SAO N COOMe 0750] Using
3-[(benzothiazol-2-yl)oxymethyl]piper idine (58.0 mg, 0.234mmol) and 3-
(methoxycarborr%)O{I) phenylboric acid (84.2 mg, 0.468 mmal) , the same

7 50570‘0%%@\%35 llowed &s HEXar%bIe 21§ Qive'i7.6%0 “anz(zz)%) 8fthe 7-73
1u desired co p8und as a colorless oil. 1H NMR (400 MHz, CDC13) 5
(18, 1%0 ¥ 42 (1H; rﬁ3z,)1'.71-1.80 (A1H, m) 1.85-1.96 (2H, m), 2.29-2.40 (1H,
. 2,75-2.80 (1H, m), 2.83-2.90 (1H, m), 3.58-3.63 (1H, m), 3.75-3.79
FAB {%Vzrin), §_b§( F9) 4,50 (1H, dd, J=10.4, 7.9Hz), 4.57 (1H, dd, J=10.4,

(07555

Hz), 7.14-7.16 15 (1H, m), 7.23 (1H, td, J = 7.9, 1.2 Hz), 7.31 (1H, t, J

9 Hz), 7.37 (1H, td, J = 8.6, 1.2 Hz), 7.50 (1H, d, J = 6.7 Hz), 7.62

<Com 1H, ’ars 7§5 1H, d, =79 Hz), 7.68 (1H, d, J = 8.6 Hz). FAB (m/z):
§§? +H) [ 75 %8 <Example 77>

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 (1H,
d, J =12.8, 5.5 Hz), 3.92 (3H, s), 6.90-6.96 (4H, m), 6.97-7.02
(2H, m), 7.24-7.27 (2H, m), 7.39 (1H, t, J = 7.9 Hz), 7.47 (1H,
d, J =28.6 Hz), 7.65 (1H, d, J = 7.9 Hz), 7.73 (1H, s), 8.90 (1H,
S) .

FAB"(m/z): 449 (M+H).

[0740]

<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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Methyl 3-[3-[(4'-chlorobiphenyl-4-y1)methoxy]piperidin-1-y1l]benzoate
[0752] 223 Step 77a)
1-(tert-Butoxycarbonyi)-3-[(4'-chiorobiphenyi-4-yi)methoxy]pip eridine
[0753] 5 [Chemical formula 172] o ~~NxO'~ [0754] Using
1-(tert-butoxycarbonyi)-3-hydroxypiperidine (403 mg, 2.00
mmoi)and4'-chioro-4-chioromethyibiphenyi(474mg,2.00mmoi), 10 the
e procedure was followed as in Step 6a of Example 6 to give 672 mg
};@iof the desireyf compound as a colorless powder. 1H NMR (400
MHy CH N4T350(10H, m), 1.54-1.63 (1H, m), 1.73-1.84 (1H,
m), 1.93-2.02 (14, m), 3.04-3.26 (2H, m), 3.40-3.49 (1H, m),3.59(1
H,td,J=13.4,4.9 Hz), 3.68-4.01 (1H, m) , 4.55-4.58 15 (1H, m),
66-4.69 (1H, m), 7.39-7.43 (4H, m), 7.49-7.53 (4H, m). FAB (m/z): 402
+H) [0755] Step 77b) 3-[(4'-Chlorobiphenyi-4-yi)methoxy]piperidine

m2§§1ggggbﬁﬁ%%&;%@@ﬂ%&g?;g%geridin—3—ylmethanol(BOOmg,1.39

mmol) was dissolved in N,N-dimethylformamide (5 mL). While this

[074

solution was chilled in an ice bath, 60% sodium hydride in oil (83.6
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. The washedproduct was thendriedover 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-d¢) & 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 (1H, td, J = 7.9, 1.2 Hz), 7.40
(lH, td, J =7.9, 1.2 Hz), 7.66 (1H, d, J = 7.3 Hz), 7.88 (1lH, dd,
J = 7.9, 1.2 Hz).

[0745]
221



10

15

20

Cl ~~ 1l O~NH 0757] Using
1-(tert-butoxycarbonyl)-3-[(4'-chlorobiphenyi-4-yi)methoxy]pip 5 eridine
(672 mg, 1.67 mmoi), 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-d6) 5 1.23-1.38 (2H, m),
1,57-1.66 (1H, m), 1.93-2.02 (1H, m& 2.34-2.42 %H,,m), 2.71 (1H,td, J =
Stepﬁ.%?é.f—lbﬁfi?%%éleﬂ%odd—,%—éf O HRY, 9 BT EEES (11 m), 4.55
H,s), 7.41 (2H, d, J =8.6 Hz), 7.51 (2H, d, J = 8.6 Hz), 7.64 (2H, d,J =
6 Hz), 7.69 (2H, d, J = 8.6 Hz). [0758] Step 77c) Methyl 15
3-[3-[(4'-chlorohiphenyi-4-yi)methoxy]piperidin-1-yllbenzoate [0759]
[Chef&ﬁéa{r%icgi)ﬁrpr%uga i%]] CI LIl O~N COOMe 0760] 225 Using
3-[(4'-chlorobiphenyl-4-yl)methoxy]piperidine (220 mg, 0.729 mmol) and
rplethoxycarbonyl) phenylboric acid (263 mg, 1.46

SJ\O/\O\IH

[0747]

[074

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
lmol/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 (1lH, dd, J = 10.4,
7.3 Hz), 4.44 (1H, dd, J =10.4, 5.5 Hz), 7.27 (1H, t, J = 7.3 Hz),
7.40 (14, t, J = 7.3 Hz), 7.66 (1H, 4, J = 7.9 Hz), 7.88 (1lH, d,
J = 7.9 Hz).

[0748]
222
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mmol) , the same procedure was followed as in Example 2 to give 107

mg (34%) of the desired compound as a colorless oil. 5 1H NMR (400

MHz, CDC13) 5 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, d, J = 12.2 Hz), 7.11 (1H, brs), 7.30 (1H, t, J = 7.9 Hz),
Methy 40 (2H, d, J = 8.6 Hz), 7.44 10 (2H, d, J = 8.6 Hz), 7.48-7.52 (3H, m),
s (sLBEH, S 08012 T 81 (L4, ), FAB (V2 436 (et 107e1],
(074 -[3-[(4'-chlorobiphenyl-4-yi)methoxymethyl]piperidin-1-y1l]ben zoate

62] Step 78a) 20

1-(tert-Butoxycarbo 3-3-[(4'-chIorobiphenyI-4-yi)methoxymeth
[Che%]%?éenglﬁéxté%3?§{ hemical formula 175] 226 O cl Using

'-(tert-butoxycarbonyi)-piperidin-3-y1 methanol (431 mg, 2.00 mmol) and

ro-4-ch|oror/r@i\biphenyi (474 mg, 2.00
|
S)\O N COOMe

[0750]

Using 3—-[ (benzothiazol-2-yl)oxymethyl]piperidine (58.0 mg,
0.234mmol) and 3—- (methoxycarbonyl)phenylboricacid (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
(lH, m), 3.58-3.63 (1H, m), 3.75-3.79 (1H, m), 3.90 (3H, s), 4.50
(lH, dd, J=10.4, 7.9 Hz), 4.57 (14, dd, J=10.4, 5.5Hz), 7.14-7.1¢6
(l1H, 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 (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]

<Example 77>

Methyl

3-[3-[(4"-chlorobiphenyl-4-yl)methoxy]lpiperidin-1-yl]benzoate

[0752]
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mmoi), 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. 1H NMR

(400 MHz, CDC13) 5 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 (1 H, m),

3.33-340(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):
Steps{dMM+H) [0764] Step 78b)

- e Shiorobishenyt ypmetommetyloigeridine, 4765l Ghemisel )i

1-(tert- butoxycarbonyl) -3-[(4'-chlorobiphenyi-4-yi)methoxymeth
yf]%lpendme (711 mg, 1.71 mmol), the same procedure was followed 20
[075§j in Step 76b of Example 76 to give 474 mg (88%) of the desired 227
mpound as a colorless oil. 1H NMR (400 MHz, DMSO-d6) 5 1.01-1.11
[Che%:}rlgjéﬂlss )149155(1H m), 1.64-1.74 (2H, m), 2.20
d. FPE1E o'd i), 2.38 (1H, td, J = 11.6, 3.1 Hz), 2.81 (1H, td, J =
12.2, 3.7 Hz), 2.94-2.99 (1H, m), 3.27 (2H, d, 5J = 6.7 Hz), 4.48 (2H, s),

ridi

C17.4Q (2H, d, J = 8.6 Hz), 7.51 (2H, d, J = 8.6 Hz), 7.65 (2H, d, J = 8.6 Hz),
@ 8.6 Hz)
J 9
TN
[0754]

Using 1-(tert-butoxycarbonyl)-3-hydroxypiperidine (403 mg,
2.00mmol) and4’-chloro-4-chloromethylbiphenyl (474mg, 2.00mmol),
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
(l1H, m), 3.59 (1H, td, J=13.4, 4.9Hz), 3.68-4.01 (1H, m), 4.55-4.58
(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]

[Chemical formula 173]
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[0767] Step 78c) Methyl
3-[3-[(4'-chlorobiphenyi-4-yi)methoxymethyi]piperidin-1-y1l]ben 10 zoate
[0768] [Chemical formula 177] COOMe ci 0769] 15 Using
3-[(4'-chlorobiphenyi-4-yi)methoxymethyi]piperidine (237 mg, 0.750
mmol) and 3-(methoxycarbonyi)phenyiboric acid (270 mg, 1.50 mmoi),
the same procedure was followed as in Example 2 to give 168 mg (50%)
e desired compound as a colorless oil. 1H NMR (400 MHz, CDC13)

cl B-1.28 (1H, m) , 1.64-1.75 (1H, m), 20 1.77-1.87 (2H, m), 2.03-2.14
(T 65 (1H, dd, J = 12.2, 9.8 Hz), 2.77-2.84 (1H, m), 3.41-3.48
(2H, m)35 (1'15th 11.6, 3.7 Hz), 3.74 (1H, dd, J=12.2, 3.7 Hz),
389(3H bB d, J =12.2 Hz), 4.57 (1H, d, J = 12.2 Hz), 7.13
(1H, dd, J = 79 2 , 7.29 (1H, t, J = 7.9 Hz), 7.39-7.43 (4H, m), 7.47
(1H, d, J=7.9 Hz), 7.51 (2H, d, J = 8.6 Hz), 7.54 (2H, d, J = 8.6 Hz), 7.61

[0759]]H’ brs). 5 FAB (m/z): 450 (M+H) [0770] <Example 79> Methyl

Using
l1-(tert-butoxycarbonyl)-3-[(4’-chlorobiphenyl-4-yl)methoxy]lpip
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-dg) & 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 (1H, dd, J = 11.6, 2.4 Hz), 3.27-3.33 (1H, m), 4.55 (2H,
s), 7.41 (2H, 4, J = 8.6 Hz), 7.51 (2H, d, 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]

g
g 0 /C\COOMe

1S
[0760]
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3-[3-[(4'-Chiorobiphenyl-4-yi)oxymethyl]piperidin-1-yiloenzoat 10 e
1-(tert-Butoxycarbonyi)-3-[(4'-chiorobiphenyi-4-yi)oxymethyilp iperidine
[Chemical formula 178] CIO"0xO ~1~0O ~I15
1-(tert-Butoxycarbonyi)piper idin-3-yimethanol (323mg, 1.50 mmoi) and
4'-chioro-4-hydroxybiphenyi (307 mg, 1.50 mmoi) were suspended in

tetrahydrofuran (15 mL) . To this suspensian, triphenyiphosphine (608 m%,
205 Mo Was added ARG e fiXttre’ Was Stirtét? &Y rdohk temperatuté 20 M9-

for 10 min. A 40% 20 diethylazodicarboxylate/toluene solutign (1.36_mL,
0. 72 G o) W tHBF AR SR 16 WAL S ien SErdbri 3 T, 1.46
ture for 16 h . Sub tly, wat dded and th
mmolﬁr)r:e%ra ure for oyrs. Subse %rnlgw\év er was ed an 5%

ture was extracted 229 with ethyt acetate “The éxtract was Washie

ith bring, followed by drying over magnesium sulfate and evaporation of
ot B TR0 O Bt Feiting TooiuG by S Gel Copimn
1 ro raphy ne :ethyl acetate = 50:1 -> 10:1) gave 401 5 m
& N@%Jg%ﬁ)&@%ésigﬁd& cérénp%eutrﬂwdll}gé C(gl?)rlz(szsl% boyv]bér.%ll?\%ﬁvh]zz%oo(%’ m)
3) 51.34-153(11H, m), 1.67-1.74 (}H 86-1.95 (1H,
1°88r_hr/%4;zf.§8[€ 08 %H,%q)ﬁfs.éiisig'z@h’, rﬁ;’s.goé%z_grgﬁﬁ)g,’ 6‘.@55 (]3b||4,53, (18,
ra, 3288H2). 1.3 (B, 0386H2, 104:748) 3. 723,76 (18, m), 3.90

(3H, s), 4.65 (1H, d, J =12.2 Hz), 4.69 (1H, d, J =12.2 Hz), 7.11

8ive 107

(1H, brs), 7.30 (1H, t, J = 7.9 Hz), 7.40 (2H, d, J = 8.6 Hz), 7.44
(2H, 4, J = 8.6 Hz), 7.48-7.52 (3H, m), 7.54 (2H, 4, 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)
l1-(tert-Butoxycarbonyl)-3-[(4’-chlorobiphenyl-4-yl)methoxymeth
yl]lpiperidine

[0763]

[Chemical formula 175]
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(4H, m). 10 FAB'(m/z): 401 (M+H) [0771]
3-[(4'-Chlorobiphenyl-4-yi)oxymethyl]piperidine [0772] [Chemical formula
179] Cl %0O™0O H 15 0773] Using
1-(tert-butoxycarbonyl)-3-[(4'-chlorobiphenyl-4-y1)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 NMdr (400 MHz, DMSO-d6) 5 1.14-1.24 (1H,

m), 1.31-1,42 (1H, m), 1.55-J160 (1H, m), 1.78-1.89 (2H, m), 2.32 (1H,
dd, J = 16, 9.2 Q2), 7.44NIHQd,\J = 11.6, 3.1 Hz), 2.83 (1H, td, J =
1

| 3.02 (1Hyde, J = 11.6, 3.1 Hz), 3.85 (2H, d, J = 6.7 Hz), 5
701 (BH, d, J = 8.6 Hz), 7.47 (2H, d, J = 8.6 Hz), 7.59 (2H, d, J = 8.6 Hz),
CI7.631(2H, d, J = 8.6 Hz). [0774] Methyl

3-[3-[(4'-chlorobiphenyl-4-y1)oxymethyl]piperidin-1-y1l]benzoat 10 e

[Oﬁﬁﬂng'1—(tert—butoxycarbonyl)—piperidin—S—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 5a of Example
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
(lH, 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).
FAB" (m/z): 416 (M+H).

[0764]

Step 78b) 3-[(4’-Chlorobiphenyl-4-yl)methoxymethyl]piperidine
[0765]

[Chemical formula 176]

sphe,

[0766]

Cl

Using
1-(tert-butoxycarbonyl)-3-[(4’'-chlorobiphenyl-4-yl)methoxymeth
yllpiperidine (711 mg, 1.71 mmol), the same procedure was followed

as in Step 76b of Example 76 to give 474 mg (88%) of the desired
227
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[Chemical formula 180] Cl %O N COOMe 0776] 15 Using
3-[(4'-chlorobiphenyl-4-yi)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. 1H NMR (400 MHz, CDC13) 5
1.32-1.42 (1H, m), 1.71-1.81 (1H, méwkzo 1.84-1.96 (2H, m), 2.23-2.33

ComPERh 5% £S18 (13F Tnj 2. 84-200 A H, H ¥B3 /(1YY FL15. 2 F31- 11
Hz), 3.80 (1H, dd, J = 12.2, 3.7 Hz), 3,91 (3H, s), 3.92-4,00 (2H, m), 6.99

- B S e

2.200\'%{1',) fé’)dl’%?%g=<l.%>%ar§1t’)le98§>% th?"%’ (ﬁ?f td, N Pl .”é, 3 31 Hz),

21305110 1o Bubiy e bonv) ST phem sl Ay isrhety g

g = Hending 079}, {Chemical formulg AGLI NHS NO-~ ¢ ¢ 47y, 7.51 (28, g,
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
zoate

[0768]

[Chemical formula 177]

O O/\Ol’ C ~COOMe

Cl

[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, CDCl;) & 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 (lH, dd, J =12.2, 9.8
Hz), 2.77-2.84 (1H, m), 3.41-3.48 (2H, m), 3.59 (1H, td, J = 11.6,

3.7 Hz), 3.74 (1H, dd, J = 12.2, 3.7 Hz), 3.89 (3H, s), 4.55 (1lH,
228
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15 [0780] 2-Mercapto-4-phenyithiazole(304mg,1.54mmol)and potassium
carbonate (261 mg, 1.85 mmoi) were added to
1-(tert-butoxycarbonyi)-3-iodomethyipiperidine (500 mg, 1.54 mmaoi) in
N,N-dimethyiformamide (5 mL) . The mixture was stirred at 20 room
temperature for 30 min. Subsequently, water was added and the mixture
was_extracted with ethél acetate. The extract was then washed with

dr Ipring f6ildlféd by diying SVertagnesitf Sulfsté -and evaporatiof “of the™ /- 77
solven ification of the resulting residu b silica 232 gel colum
2.4 gﬁr)o’matoég phy'(heXane': ethl;}/rgcégje’ eﬁo >L?16'% g%ﬂ/ Bgg mg 47 (1
(99%) of the desi mpo ndas cIoIeso N R(OOMH
J 30%3?% v £§8 {?ﬁ ! 141 1384 ? #gégiﬁrz Homy, 86 H2)
e 1251 zg m), 2.67-3.00 (2H, m), 3. 19 3.28 5 (2H, m), 3.77-3.85 (1H,
? 91°4.0 (1H m), 7.30-7.35 (2H, m), 7.39-7.43 (2H, m), 7.87-7.89

FARY é’rzﬂ{j m). FA ?ﬂ 391 (M+H) [0781] Step 80b)
A%)Pheny - -yl)thlomethyl]plperldlne 10 [0782] [Chemical formula
(077 %?2] S 0--V% GNH [0783] Using 15
(tert-butoxycarbonyl)-3-[(4-phenylthiazol-2-y1)thiomethyl]pi

<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“@iojﬁ

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
229
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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. 1H NMR (400 MHz, DMSO-d6) 5 1.15-1.24 (1H, m),
1.28-1.38 (10H, m), 20 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, mg), 3.17.(1H, dd, J = 13.4,
withog3isi7 [R5 31 1R, Hof 9L 13 ACE. 7R2) "2 38 XTH i ) PHd1eg ofigaytomed

7.43-7.46 (2H, m), 7.91-7.94 (2H, m), 8.02 (1H, 0784] Step 80c)
by iR SHT R RREATH S R e S AR G LB e bes 0 Lvent

. [0785] [Chemical formula 183].N S~N COOMe [0786] 10 Usin
Pur 1 N S AN (710 T 16700 oG 4

oA ks [T ARA T Ao s (G 153 hhg (Saoky o hedave 401
i s
e T R TR
1.86 gﬁ;@' 1)|ﬁ§7 @, 1d, Jg= 12,5 3.7Hz), 3.75-3,%9 (1K, M) ,3.89 (BHsSk 4 o5
(4H, m), 6.95 (2H, d, J=8.6 Hz), 7.37 (2H, d, J=8.6 Hz), 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
l1-(tert-butoxycarbonyl)-3-[(4’-chlorobiphenyl-4-yl)oxymethyl]lp
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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dd,J=7.3,1.8Hz), 7.25-7.29 (1H, m) , 7.31-7.35 (2H, m) , 7.39-7.43
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 Methyl
3-[3-[[4-(4-fluorophenoxy)phenyllmethoxy]piperidin-1-y1]benzoa to [0788]
5 Step 81a)

1-Trifluoroacetyl-3-[[4-(4-fluorophenox phenyl]6 ethoxy]piperi |ne [0789

R nbia U TBA1 O O F O NxCE4 106790] wsig - 12 (16 )

T .
ey PR pms plowed 39 nsiep 2 gl Papulesigie J5 54mg

o IRETHOLE T LS ) SRR ¢ 1 v,

7.01 (2H, d, J = 8.6 Hz), 7.47 (2H, d, J = 8.6 Hz), 7.59 (2H, d,

J = 8.6 Hz), 7.64 (2H, d, J = 8.6 Hz).

[0774]

Methyl

3-[3-[(4’-chlorobiphenyl-4-y1l)oxymethyl]piperidin-1-yl]benzoat

e

[0775]

[Chemical formula 180]

O . -
OU COOMe
[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

(l1H, 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),
231



10

15

20

(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). 20 FAB (m/z): 397 (M+H) [0791] Step 81b)
3-[[4-(4-Fluorophenoxy)phenyllmethoxy]piperidine 0792] 235 [Chemical
formula 185] O/F /10 NH 0793] A Imol/L aqueous potassium hydroxide
solution (2 mL) was added 5 to
1-trifluoroacetyi-3-[4-(4-fluorophenox ﬁbenzyiox lpiperidine (434 mg, 1,09

and ad: o

7= 156l i methandl (@ MEy 7 THe Hixtbifé was refluxed “for 2Hourd
Il d l. h d h [ d
3 = Gk i acbAB G rquHic 14Jbt wheb aLhid withirine and the

FAR" a;hegl pJg%uc W dried over magnesium 10 sulfate. The solvent was
lr{1/a|%<5r'ate 0 élve 14 mg (95%) of the desired compound as a colorless

[07723). 1H NMR (400 MHz, DMSO-d6) 5 1.23-1.36 (2H, m), 1.56-1.64 (1H,
, 1.92-1.99 (1H, m), 2.32-2.42 (2H, m), 2.69-2.73 (1H, m), 3.01-3.04
<Exasﬁlflbjg’em 3.24-3.31 (1H, m) , 4.47 (2H, 5) , 6.95 (2H, d, J = 8.6 Hz), 15

05 (2H, dd, J = 9.2, 4.3 Hz), 7.22 (2H, t, J = 8.6 Hz), 7.32 (2H, d, J=8.6

metn}p)- [0794] Step 81c) Methyl

3-[3-[(4-phenylthiazol-2-yl)thiomethyl]piperidin-1-yl]benzoate

[0778]

Step 80a)

1-(tert-Butoxycarbonyl)-3-[ (4-phenylthiazol-2-yl)thiomethyl]pi
peridine

[0779]

[Chemical formula 181]
/S @) /k\
N/)\S/\@J\O

[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
232
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3-[3-[[4-(4-fluorophenoxy)phenyllmethoxy]piperidin-1-yl]benzoa 20 to
[0795] [Chemical formula 186] 236 F I~ ~ O COOMe Using
3-[4-(4-fluorophenoxy)benzyloxy]piperidine (157 mg, 0.521 mmol) and
3-(methoxycarbonyl)phenylboric acid (187 mg, 1.04 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, CDClB(i
gel iozﬂélﬁ}%ﬂfpﬁj%f%g%@&% (Dg5Aye L 8?‘1}]9’41(1?13@9}1?%7 5 51(1I-F 10:1)
%8129I%§2Hm 350% td, J =122, 43Hz)357366(é 1
394 (17 ), 31007 (519" 457 (fﬁmﬁojm?l%sﬂz‘} E%ﬁi eh° 95 bi

0% 2560 (1 by EAB s ad6 qwar foreay L o

L. 653%37?41 gj%Uor&tiyneé%)lphenylfmefh6n>2y?nethyﬁﬁlpérlgin-il-{yl]mE)énzéatge_3 +28

y [0797],Step B
m'Ilr’ﬂuoroacety é f41 ?4 fIu(z)r‘opahenoxy)p%%nglﬁﬁfetﬁ&kyr%é%%/lfpﬁo%ri&%rlﬁé m)

7.39-7.43 (2H, m), 7.87-7.89 (2H, m).

gaveg.

FAB"(m/z): 391 (M+H).

[0781]

Step 80b) 3-[(4-Phenylthiazol-2-yl)thiomethyl]piperidine
[0782]

[Chemical formula 182]

[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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[0798] [Chemical formula 187] 237 F\I ] O~NACF3 0799]
Usingl-trifluoroacetylpiperidin-3-y3 methanol (422 mg, 2.00 mmol) and
4-(4-fluorophenoxy)benzyl chioride (473 mg, 2.00 mmol), 5 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. 1H NMR (400 MHz,

DMSO0-d6) 5 1.28- 137(1H m), 1.38-1.50 (1H, m),_1.69-1.78 (2H, m)

6.7 §80.1 BoAAH Ty, 2373457 (4H, iy, £73-3F3 (11 1), AfraBy (= 730
z d, z d,
1o DA tLe =g el 448 Q1404 422 ie) s 97 G0,

(078 ]z) FAB (m/z): 411 (M+H) [0800] Step 82b)
é [[4 (4-Fluorophenoxy)phenyllmethoxymethyl]piperidine 15 [0801]
ICﬁ” rmula 188] F\1jo~NH O [0802] Using 20
oroa(?jw -3-[4-(4- fIuorophenoxy)benzyloxymethyl]piperi dine (110

2 h llowed 8
3_[32558 ST vIsl he same proceduyre was foloued a5 n, S16p B09L, o

e 714 mg ompound

Step

[0785]

[Chemical formula 183]

MiSUQCOOMe

[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, § =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 (l1H, dd, J = 13.4, 6.1 Hz), 3.57 (1H,
td, J =12.2, 3.7 Hz), 3.75-3.79 (1H, m), 3.89 (3H, s), 7.12 (1H,
dd, J=7.3, 1.8Hz), 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>
234
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238 as a colorless oil. 1H NMR (400 MHz, DMSO-d6) 5 1.01-1.11 (1H, m),
1.29-1.40 (1H, m), 1.51-1.58 (1H, m), 1.65-1.73 (2H, m), 2.23 (1H, dd, J =
11.6, 9.8 Hz), 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
(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, d, J = 8.6 Hz). [0803] 10 Step

%@ Methyl

nyljmethox met(gl ]y eld”"- 1] benf?%enzoa

3- [4 (4- fIuorophenoxy)benzyloxymethyl]plperldlne (35.7 mg 0. II3mm0|)

=€ and3- (methoxycarbonyi)phenylboric acid (40.7 mg, 0.226 mmoi), the

[078§?me procedure was followed as in Example 2 20 to give 29.1 mg (57%)
of the desired compound as a colorless oil. 1H NMR (400 MHz, CDC13)
5%16};1.25 (1H, m), 1.45-1.93 (3H, m), 2.02-2.12 (1H, m), 2.60-2.65 (1H,
mj, 2.76-2.83 (1H, m), 3.38-3.45 (2H, m), 3.56-3.61 (1H, m), 3.70-3.74

1—Tr§¥i&g}§%%% yl”? ? (4-fluorophenoxy)phenyl]methoxy]piperi
dine
[0789]

[Chemical formula 184]

[0790]

Using l-trifluoroacetyl-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]lmethoxy]piperidine

[0792]
235
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239 (1H, d, J = 11.6 Hz), 4.49 (1H, d, J = 11.6 Hz), 6.93-7.05 (6H, m),
7.11 (1H, dd, J=8.6, 1.2 Hz), 7.29-7.31 (3H, m), 7.47 (1H, d, J =7.3 Hz),
7.60 (1H, brs). FAB (m/z): 450 (M+H) 5 [0806] <Example 83> Methyl
3-[3-[[2-(4-chiorophenyl)-4-methylthiazol-5-yilmethoxycarbonyi amino]
piperidin-1-yilbenzoate 10 [0807] [Chemical formula 190] NyMe CI\I~H
YN~ COOMe O [0808] 1-[3-(Methoxycarbonyi)phenyi]nipecotic acid (105

[Chegi~dladP 1B Mol Was suspended in benzene (8 mL). To this

suspension, diphenyiphosphoryi azide (0.0948 mL, 0.440 mmoi) and

ethytdige. (0.0615 mL, 0.440 mmoi) were added and the mixture was
@ f@@;@while being refluxed. Subsequently,

F~ 2x(4-chiorophenyi)-4ymetNilthiazoi-5-yi methanol (105 mg, 0.440 20
mmoi) and triethyiante£0.0615 mL, 0.440 mmoi) were added and the
mixture was further stirred for 6 hours while refiuxed. Water was then

[0 79§(jlded and the mixture was extracted with ethyl acetate. The

A 1lmol/L aqueous potassiumhydroxide solution (2 mL) was added
to l-trifluorocacetyl-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-d¢) & 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
(lH, m), 3.24-3.31 (1H, m), 4.47 (24, s), 6.95 (2H, d, J = 8.6 Hz),
7.05 (2, 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 81c) Methyl
3-[3-[[4-(4-fluorophenoxy)phenyl]methoxy]piperidin-1-yl]benzoa
te

[0795]

[Chemical formula 186]
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extract was washed sequentially with a saturated aqueous sodium 240
bicarbonate solution and brine. This was 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 103 mg (52%) of the desired compound 5 as
a colorless powder. 1H NMR (400 MHz, CDC13) 5 1.52-1.95 (4H, m),

5Q (30 06-3.13 (2H, #)N.3.16-3.24 (1H, m) , 3.35-3.38 (1H, m) ,
3H, 93 00 (1H[m)]5.16 (1H, d, J = 6.7 Hz), 5.24 (2H. s),
F7 (1H, sz); 29%1H,8QCMe9 Hz), 7.38 (2H, d, J = 8.6 Hz),

75210(1HdJ , 7.58 (1H, brs), 7.83 (2H, d, J = 8.6 Hz).
FAB’(m/z): 500 (M+H) [0809] <Example 84> Methyl 15

2- [g;gz 4ghl rop 4met Ithée;(zol 5- 1; etho carbon | amin 1{ 7 m
plperldl 1y3})ben b@iﬁ?ﬁ%enﬁéﬁ%rﬁa}iﬁ?lﬁﬁe %}%%KI(? ek
G QU L onsHhOR e ORTESE  o0
mmol??npﬁe 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
(3H, s), 4.57 (1H, d, J=11.6Hz), 4.61 (1H, d, J=11.6 Hz), 6.93-7.05
(6H, m), 7.09-7.11 (1H, m), 7.28-7.34 (3H, m), 7.49 (1lH, d, J =
7.3 Hz), 7.60 (1H, 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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(71.9 mg, 0.300 mmol) , the same procedure was followed as in Example
241 83 to give 43.7 mg (29%) of the desired compound as a pale yellow
oil. [0812] 1H NMR (400 MHz, CDC13) 5 1.54-1.65 (2H, m), 1.83-1.97
(2H, m), 2.50 5 (3H, s), 2.83 (1H, td, J = 11.0, 1.8 Hz), 2.99-3.10 (3H, m),
3.89 (3H, s), 3.90-3.96 (1H, m), 5.22 (1H, d, J = 13.4 Hz), 5.27 (1H, d,
J=13.4Hz), 6.16 (1H, d, J=7.3Hz), 7.02-7.06 (2H, m), 7.37-7.43 (3H, m),
7.71 (1H, dd, J = 7.3, 1.8 Hz§) 7.83 (2H, d, J = 8.6 Hz). FAB (m/z): 500

F H) 10188 ethyl
\@-\[3-%ph§nyl)ﬁj4 -mgrlhf\yﬂlthiazol-5-y1]ureido]piperi
-1Q3]benzoate 15 [0814] [Chemical formula 192] H H CI\ SYNyNN
COOMe N MeO [0815] 1-[3-(Methoxycarbonyi)phenyl Jnipecotic acid

[079§ 4.0 mg, 0.205 20 mmoi) was suspended in benzene (4 mL). To this
Suspension, diphenyiphosphoryi azide (0.0487 mL, 0.226 mmol) and

isfhviamine (Q.9318 Ml 0:238 mynol) wers added and the mpxiyeyias, 5 o,
mmol) and 4-(4-fluorophenoxy)benzylchloride (473 mg, 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-d¢) & 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 (1H,
d, J=12.2 Hz), 6.97 (2, 4, 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]

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 81lb of Example 81 to give 71.4 mg (85%) of the desired compound
238



10

15

20

2 hours while being refluxed. Subsequently, 242

5-amino-2-(4-chiorophenyl)-4-methylthiazole (46.0 mg, 0.205 mmoi) and

triethylamine (0. 0316 mL, 0. 226 mmoi) were added and the mixture was

further stirred for 6 hours while ref luxed. Water was then added and the

mixture was extracted with ethyl acetate. The extract was 5 washed

sequentially with Q.Imol/L hydrochloric acid, a saturated agueous sodium
as Ap{aNonate Softiion and brine. The washed product was dried over

) magnesium sulfate and the solyent was eyaporated. Purification of th

i NM@S%%@S residue By sil be%cglu _]Chﬁmé}gbraﬁﬁy (Iiéégn_el:'eélt%yl L, m),
acetate = 4:1 -> 1:4) gaye 43.5.mg 10 (44%) of the ired compound a

1'515%/éﬁ§w(ploHv(/drenr).’[O 1%\]{51%\7%91&%0 Khxz,%é%lgﬁ'l%éq. 04 rr%) 7.8
2,33 (3H,.s), 3,00-3.05 (1H, m), 3.16 ,dd,J=1 5.5 Hz), 3.20-3.2

f2) (fH,‘lr%,(é%s Ef%, &%,: 3 }:lfng.qes, 3.%%53’.8% @A, él)l,qifl;-%lg (1:Hc,)lr§ﬁ),65’ 3.1
54915 (1H,d, 1= 7.9 Hz),.6.72 (1H, brs), 7.07 (1H, =79, 18 Hz),

f2) 1 255755 'alg-l,é)l,{?i%ﬁ(m-?,'C%%_§8%§H%§,g7.48()(1H?d§3§ :(77.]§’H%', Fk 122

2y, 03T SA M), 7,76 (2H. d, § = 8.642), FAB(Mi2): 485 (M) (0B (5
" 20°<Example §6> Methyl o Y ) b ’

-[3-[3-[2-(4-chiorophenyl)-4sm Ithjazol-5-y1]ureido]piperi _

dad, ﬁin‘-l-%g en4zbmat§%]8’18 )-gsmethylthjiazol-5-ylJureidolpipefi 5, oy 4, g =

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, 0.113 mmol) 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

(2H, m), 3.56-3.61 (1H, m), 3.70-3.74 (1H, m), 3.89 (3H, s), 4.47
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25 [Chemical formula 193] 243 HH CI\ SYNyN N N MeO COOMe [0819]
Using 1-(2-methoxycarbonylphenyl)nipecotic acid (79.0 mg, 0.300mmol)
ands-amino-2-(4-chiorophenyl)-4-methylthiazole (67.4 5 mg, 0.300

mmol), the same procedure was followed as in Example 85 to give 29 . O
mg (20%) of the desired compound as a pale yellow amorphous product.
1H NMR (400 MHz, CDC132 51.47-1.74 (2H, m), 1.97-2.03 (2H9m) 2.40

(15, 54, &), 7.8410 80T m); 595388 (TH, th),; 3:05:3.0871H, fy 307 - 0> (6H,
13-3.16 (1H, m) , 3.85 (3H, s) , 4.10-4.13 (1H, m) , 6.83 (1H, brs) , 6.9

m) ?Iﬁ,lbré},%.oé‘ngti £73 }-f]z),27.li.zL)(1H7 d% g?.%%z?)?(H?.sg)(zHMf@ (1E,
= 8.6 Hz), 7.46 (1H, td, J.= 7.3, 1.2 Hz), 7.75 (1H, dd, J = 7.3, 1.2 Hz),

47 779 (;%,%%2]’: .66|§z)?]1=‘i\8‘3€nﬁfz 485 (M+H) 15 [0820] <Example 87>

+ Methyl 3-[3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-y1]-2-oxoethyl]p
FAB Fgﬂe/ﬁ.zé{nl%ﬁ?z% té 20 [0821] Step 87a)

(080 .g_-][Z-(4-ChIorophenyI)-4-methylthiazol-5-y1]-2-(trimethylsilylo

<Example 83>
Methyl

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

amino]piperidin-1l-yl]benzoate

[0807]

[Chemical formula 190]

N-Me
C|4©—<’ L H
S OE;N\[::T

[0808]
1-[3-(Methoxycarbonyl)phenyl]nipecotic acid (105 mg, 0.400

: COOMe

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-yl1 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
240
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xy)acetonitrile 244 [0822] [Chemical formula 194] N Me C[ _ SKOTMS
TCN [0823] 5 2-(4-Chiorophenyi)-4-methyithiazole-5-carboaidehyde (475
mg, 2.00 mmol) was suspended in acetonitrile (4 mL). To this
suspension, trimethyisilyi 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. Subse,%uently water was added and 10 the

bicapiidiife-Wasextiattet With &thyl Scetatd The'8RrhCr waY Wasked With»9 ©ver

brine, followed by dryi nesium sylfate and tion of the _
maSnSgivRR e fesidde Wad AR 5 bive 669 g (dUant) of e desitec o °F

d Il der. 1H NMR (400 MHz, CDC13) 5 0,25
he TGRS Do R S L B8 T s 26 7 4T (IR, PS8 FsY AR (oheare
, J = 8.6 Hz). FAB (m/z): 337 (M+ 0824 87 :
ethyi_agﬁiﬁa&tgz‘—) 1(56\% (—n; 23[1;_@%&@"90% i?%%i op)cht%%%si&ed compound

xycarbonyi)- -chiorophenyi)-4-methyithi
ol-5-

as 29k2 %l—g-e%xsoept)m&e.ridine [0825] [Chemical formula 195]

'H NMR (400 MHz, CDCls) & 1.52-1.95 (4H, 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, 4, J = 6.7 Hz), 5.24 (2H, s), 7.11 (1H, 4, J
=7.3 Hz), 7.29 (1H, t, J =7.9 Hz), 7.38 (2H, 4, J =8.6 Hz), 7.52
(14, 4, J = 7.9 Hz), 7.58 (1lH, 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
o~ )~ L oK
0] COOMe

[0811]
Using 1-[2- (methoxycarbonyl)phenyl]lnipecotic acid (79.0 mg,
0.300 mmol) and 2-(4-chlorophenyl)-4-methylthiazol-5-yl methanol

(71.9 mg, 0.300 mmol), the same procedure was followed as in Example
241



245 Me O CI N NxO O In an argon atmosphere, a solution of 1.8mol/L
lithium diisopropylamide in heptane/tetrahydrofuran/ethyibenzene (1.22
mL, 2.19 mmol), chilled to -78C, was added to 5
2-[2-(4-chiorophenyi)-4-methylthiazol-5-y1]-2-(trimethyisilylo xy)
acetonitrile (669 mg, 1.99 mmol) in tetrahydrofuran (2 mL). The mixture
was stirred for 20 min, followed addition of
83 tq_[{drtbutoxytdforiyif 3liodd te%/ fyipfpetitfie GAFNG"L.99° dinfin YeLliow
tetrahydrofuran (2 mL) . The mixture was further stirred 10 for 1 hour as it
©*~-warmed from -78C to room temperature. 0.5mol/L ice-chilled hydrochloric
id was then added and the mixture was further stirred for10min.
bsequently, the mixture was extracted with ethyl acetate and washed

ﬂgﬂp %JLYZWH ?ﬁa urgt d gﬁ%%%lzggfum |c%rbggatle fatge dzn é

he Wa(she duc was over't agnesium su

5 (38, soIvenEW or% iE’urlfﬁ\tl%n (zftglek{ uIt|£| gsglugcf §|hca 3 89
) .

colufnn c atography (hexane': ‘ethyl ace ave

Pt %f@:‘ﬁa&’m F2 a&oag;’ﬂzgq e
d J%d}%fﬁ%( melgz& O(1I—K m%% paghy 7§6()%4m25827(1§5 7.43

(3H,=m%.,6|192')7Z921@Hd%,JJ =7.3, 1.8 Hz), 7.83 (2H, d, J = 8.6 Hz).

[081

FAB"(m/z): 500 (M+H).
10 [0813]

<Example 85>

Methyl

3-[3-[3-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]Jureido]piperi

din-1l-yl]benzoate

15 [0814]

[Chemical formula 192]
N Pwe!
C|@II@ COOMe
N Me

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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25

8.6 Hz). 246 FAB'(m/z): 434 (M+H) [0826] Step 87c)
3-[2-[2-(4-Chiorophenyl)-4-methylthiazol-5-yi]-2-oxoethyl]pipe 5 ridine
[0827] [Chemical formula 196] Me CI N NH O [0828] 10 Using
1-(tert-butoxycarbonyi)-3-[2-[2-(4-chiorophenyi)-4-methyithiaz
0i-5-yi]-2-oxoethyi]piperidine (429 mg, 0.986 mmoi) the same procedure
was fallowed as in Step 76h of Example 76 to give 281 mg (85%) of the

5-amyBSirad dmpBaRd AR & YelloW GiT 15 T NR aabewﬁfrﬂvi% deys> ™

“n ) 520 (355 156 5% iy 2 o 7§§;Hmme

24H 2.75-2.85 2.90 (1H,dd, J=11.6,2.4
was g%biggr%F%§%§6i§8u§%§ %f%Pl g ﬁﬁﬁﬁﬁ th n added

7d Me

and the mlxp¥re was extracted with ethyl acetate. The extract was
washed sequentially with 0.1mol/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
(l1H, m), 3.16 (1H, dd, J = 11.6, 5.5 Hz), 3.20-3.25 (1H, m), 3.28
(l1H, dd, J = 11.6, 3.1 Hz), 3.87 (3H, s), 4.12-4.18 (1H, m), 5.49
(1, 4, § = 7.9 Hz), 6.72 (1lH, brs), 7.07 (1H, dd, J = 7.9, 1.8
Hz), 7.25-7.29 (l1H, 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]ureido]piperi

din-1l-yl]benzoate

[0818]

[Chemical formula 193]
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3-[3-[2-[2-(4-chiorophenyi)-4-methylthiazol-5-yi]-2-oxoethyi]p
iperidin-1-yilbenzoate 247 [0830] [Chemical formula 197] N Me C11-S N

COOMe 0 [0831] 5 Using

3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]-2-oxoethyl]pipe ridine (140

mg, 0.418mmol) 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_lthelgiesired C und as a yellow oil. 10 'H NMR (400

C Clg 5 N24M.9 .40-2.50 (1H, m), 2.70 (1H,dd,J =

1. HR), #.77-2.82 (4H,m), § -2.93 (2H, m), 3.57 (1H, td, J =

12.2, 4.3 HY; 3 (R C1H, dok 2-3"FHz), 3.90 (3H, s), 7.13 (1H, dd, J

=7.9,1.8Hz),7.29 (1H,t,J=7.9 Hz), 7.44 (2H, d, J = 8.6 Hz), 7.47 (1H,
[081? J=7.9Hz), 7.59 (1H, 15 brs), 8.03 (2H, d, J = 8.6 Hz). FAB (m/z): 468

I\}I+H) [0832] <Example 88> Methyl 20

3-[3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yllethenyl]piper .

idir?— }y belnz@aténgt%o&)ycar%oXylS%enyﬂ]nlpegcl@ ¢ acid (79.0 mg,
0.300 mmol) and 5-amino-2-(4-chlorophenyl)-4-methylthiazole (67.4
mg, 0.300 mmol), the same procedure was followed as in Example 85
togive 29.0mg (20%) of thedesired compoundasapale yellowamorphous
product.
'H NMR (400 MHz, CDCl3) 6 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 (1lH, 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, d, Jd = 7.9 Hz),
7.35 (2H, 4, J = 8.6 Hz), 7.46 (1H, td, J = 7.3, 1.2 Hz), 7.75 (1H,
dad, J = 7.3, 1.2 Hz), 7.79 (2H, 4, 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]benzoate

[0821]
Step 87a)
2-[2-(4-Chlorophenyl)-4-methylthiazol-5-yl]-2-(trimethylsilylo

xy)acetonitrile
244



10

15

20

[0833] 248 Step 88a)
[2-(4-Chiorophenyi)-4-methyithiazoi-5-yilmethyitriphenyiphosph onium
iodide [0834] 5 [Chemical formula 198] N Me CI S If P+Ph31- [0835]
Triphenyiphosphine (1.15 g, 4.26 mmoi) and sodium iodide (580 mg, 3.87
mmoi) were added to 10
5-chioromethyi-2-(4-chiorophenyi)-4-methyithiazole (1.00 g, 3.87 mmaoi) in

[082129]trahydrofuran (20 mL) . The reaction mixture was stirred for 5 hours
while being stirred. Supsequently, the crystallized powdery product was

mhe@&l?e%feé] Bﬂ?rﬁﬂﬁ:ﬂio}#a d washed with hexane to give 2.43 g (quant. ) of
the desired compound as a colorless powder. 15 1H NMR (400 MHz,

DMSQ-d6)§.1888(3H, d, J = 3.1 Hz), 5.45 (2H, d, J=14.1), 7.52 (2H, d,

C|, 7\74-7.82 (14H, m), 7.93-7.98 (3H, m). [0836] Step 88b) 20
1-Benizyiox§ca 99] 5[2-[2-(4-chiorophenyi)-4-methyithiazoi-5
-yilethenyi]pipersipe [0837] [Chemical formula 199]

[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, followedbydryingover magnesiumsulfate 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 87b)
1-(tert-Butoxycarbonyl)-3-[2-[2-(4-chlorophenyl)-4-methylthiaz
0l-5-yl]-2-oxoethyl]piperidine
[0825]

[Chemical formula 195]

245



10

15

20

249 N I Me CI-~{S Nxpi In an argon atmosphere, a solution of 1. 59
mot/L n-butyl lithium in hexane (2.03 mL, 3.23 mmol), chilled to -78C, was
added to a suspension of 5
[2-(4-chiorophenyi)-4-methyithiazoi-5-ylJmethyltriphenylphosph onium
iodide (1.80 g, 2.94 mmol) in tetrahydrofuran (20 mL) The reaction
mixture was stirred for 1 hour as it warmed from -78C to room
temperatul(le. Mbsequently, the mixture was chilled again to -78C and

1 igxydarbonyi-3-forryyipiperidine (727 mg, 2.94 10 mmol) in
Cltetrabjdrofgra . The mixture was stirred at -78C for 1

hour and at roomm termqpesature for the subsequent 6 hours. Subsequently,
water was added and the mixture was extracted with ethyl acetate and
washed with brine. The wa?lrwe%deproducto ilga%idned %velr.%uagtﬂ(;ilum

sulfate Aho the LoIvent was evap’oraatea. urification of the resul{“lrlﬁg_’hlum

a1 15545 s lica gl solymn. chromatograpty (exane etplacetate ) o

a
gave € desired compound-as a yéllow oll.

FAB (m/z): 453 (M+H) [08 Step 88c
z- 193351-? -)(A-Eﬁ](ﬁlo%%%n%é—@%%i@lth‘ﬁa%%l-ggﬁ]%?hetn(i/l]piperidi ne

2- rolGhemical formula 2001 4 ethyltniazol-5-y1]-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
sodium bicarbonate solution andbrine. The washed product was dried
over magnesiumsulfate and the solvent was evaporated. Purification
of theresultingresiduebysilicagel columnchromatography (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 (lH, 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, d, J = 8.6 Hz), 7.92 (2H, d, J

= 8.6 Hz).
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250 CIN Me ~S NH 0839]
1-Benzyioxycarbonyi-3-[2-[2-(4-chiorophenyi)-4-methyithia
zoi-5-yilethenyi]piperidine (1.16 g, 2.56 mmoi) in 6moi/L 5 hydrochloric
acid (25 mL) was stirred for 1 hour while being ref luxed. Subsequently,
the reaction mixture was washed with ethyl acetate. A I0Omoi/L aqueous
glum hydroxide solution was then added to make the mixture basic and
FAB” (e Flixtu é‘" was'Exdrheted with ethyl acetate. The extract was washed
(082 1jth brine, followed by drying over magnesium 10 sulfate and evaporation
8f the solvent. The residue was air-dried to give 749 mg (92%) of the
Step %S]I d compound as a yellow powder. FAB (m/z): 319 (M+H) [0840]
Ps 8d) Methyl 15

( 3 4-chiorop 4 meth a20|- y|
- L R o S AE creskpy LI pipe
i dlr(l:éJOMe 50 [0842] Using 251

[0827]

[Chemical formula 196]

"]
C"Q_'(s NH
O
[0828]

Using
l-(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]lp

iperidin-1-yl]benzoate
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3-[2-[2-(4-chiorophenyl)-4-methylthiazol-5-y1]ethenyl]piperidi ne (153 mg,

0.480 mmoi) and 3-(methoxycarbonyi)phenyiboric acid (173 mg, 0.960

mmoi) , the same procedure was followed as in Example 2 to give 77.7

mg (36%) of the desired compound as a yellow powder. 5 1H NMR (400

MHz, CDC13) 5 1.35-1.45 (1H, m), 1.70-1.81 (1H, m), 1.83-1.90 (1H, m),

1.95-2.01 (1H, m), 2.46 (3H, s), 2.52-2.62 (1H, m), 2.67-2.72 (1H, m),
(0835180 (1H, td, J = 12.2, 3.1 Hz), 3.65-3.68 (1H, m), 3.70-3.74 (1H, m), 3.91
ch 3H, sli,l_%.94 <j1t| dggi =15.9, 7.3 Hz), 6.57 (1H, dd, J = 15.9, 1.2 Hz),
[CheR @A H Y™ 7,97 16 2.4 Hz), 7.31 (1H, t, I = 7.9 Hz), 7.39 (2H, d, J =

8.6 Hz), 7.49 (1H, d, J = 7.3 Hz), 7.62-7.63 (1H, m), 7.83 (2H, d, J = 8.6

: 453 (M+H)J0843] <Example 89> 15 Methyl

ophenyl)iazol-5-y1]carbonylaminome
il biizoate [@AdMstep 89a) 20

N-[[4-(tert-ButOxyc yi)morpholin-2-y1]methyl]-2-(4-chlorop

henyi)-4-methylthiazoie-5-carboxamide [0845] [Chemical formula 202]
[083%?2 CI\S10H--~Nx0 N OJ

Using

3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yl]-2-oxoethyl]pipe

ridine (140 mg, 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

(l1H, ad, J =11.6, 9.8 Hz), 2.77-2.82 (4H, m), 2.87-2.93 (2H,

m),

3.57 (14, td, J = 12.2, 4.3 Hz), 3.65 (1H, dd, J = 12.2, 3.7 Hz),

3.90 (34, s), 7.13 (1H, dd, I =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-1-yl]benzoate

[0833]
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0846] Using 2-(4-chlorophenyi)-4-methylthiazole-5-carboxylic acid (307
mg, 1.2lmmoi)and4-(tert-butoxycarbonyi)morpholine-2-y1 5 methylamine
(262 mg, 1.21 mmol), the same procedure was followed as in Step la of
Example | to give 483 mg (88%) of the desired compound as a colorless
powder. IHMR (400 MHz, CDC13) 5 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
SteP 3§ 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-vi, ,
2= s SRR DA WA AESbes RS TG 745 g Pho=on
Chemical formula 203] O CISN"~-NHNJ I H O Using
-[J[Z?- er %utoxycarbonyi)morpholin-2-y1]methy|]-2-(4-chIorop 20
(083 Q(jnyi)-4-methylthiazole-5-carboxamide(483mg, 1.07mmol),thesame
procedure was followed as in Step 76b of Example 76 to give 366 253 mg

[Cheﬁﬁzg/a%f the d <_ijreg9(::$é)6{npound as a colorless powder. 1H NMR (400
7 DMSTd6)'s 2736 (1H, dd, J = 12.2, 9.8 Hz) , 2.58-2.67

N Me
e
S P Ph,l

[0835]

oniu

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
togive 2.43 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, 4, J = 8.6 Hz), 7.74-7.82 (14H, m), 7.93-7.98
(3H, m).

[0836]

Step 88b)
1-Benzyloxycarbonyl-3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5
-yl]ethenyl]piperidine

[0837]

[Chemical formula 199]
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(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) Methyl
3-[2-[[2-(4-chlorophenyl)-4-methylthiazol-5-ylJcarbonylaminome 10
thyllmorpholin-4-y3]benzoate [0850] [Chemical formula 204] CI\ S N"T:IN
COOMe Ny Fi ¥§0851] 15Using N-(morpholin-2-yl
m -(@A-chlorophenyl)-4tmethylthiazole-5-carboxamide (120 mg,
Ch3 molpan thdkyc@bo enylboric acid (123 mg, 0.682
mmol), the same procedure was fol as in Example 2 to give 102 mg
(62%) of the desired compound as a colorless powder. 20 1H NMR (400

L ) 32 ST O, )73 58.3 63 (1AL )13 605 68 (61 A7 448714
in h%ﬁHﬁ? ?ﬂ%ﬁéh@%tﬂz éHﬁﬁ 37 11.%%}2%@4 %d ° vadj' '%Z) 5(%9 to a

Suspgh%lo%Gol-F) [0852] <Example 90>

[2-(4-chlorophenyl)-4-methylthiazol-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]lethenyl]piperidi
ne

[Chemical formula 200]
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5 Methyl 3-[2-[N-[[2-(4-chlorophenyl)-4-methylthiazol-5-y1]methyl]carba
moyllmorpholin-4-y3]benzoate [0853] Step 90a) 10
N-[[2-(4-Chlorophenyl)-4-methylthiazol-5-y1]Jmethyl]-4-(tert-bu
toxycarbonyl)morpholine-2-carboxamide [0854] [Chemical formula 205]
CI S 1 HNxO~ N~ OJ 15 [0855] Using
2-(4-chlorophenyl)-4-methylthiazol-5-y1 methylamine (39.4 mg, 0.165

mmol) anﬂ|4- Met-butoxycarbonyl)morpholine-2-carboxylic acid (38.3 mg,
0 , the same procedure was followed as in Step 3a of
Cl le NRdg (670) of the desired compound as a

colorless amorphous _pgoduct. 1H NMR (400 MHz, CDC13) 5 1.47 (9H, s),
2.46 (3H, s), 2.76 (1H, t, J=12.2 Hz), 2.88 (1H, t, J = 12.2 Hz), 3.57 (1H,
[0835’]’ J=11.6, 255 3.1 Hz), 3.92-3.96 (3H, m), 4.32-4.43 (1H, m), 4.60 (2H,
,J = 6.1Hz),6.90 (1H, m), 7.39 (2H, d, J = 8.6 Hz), 7.82 (2H, d, J =8.6

Hz). 108561 D Step.200) L 13- (2-[2- (4-chlorophenyl)-4-methylthia
zol-5-yl]ethenyl]piperidine (1.16 g, 2.56 mmol) in 6mol/L
hydrochloricacid (25mL) 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]ethenyl]p
iperidin-1-yl]benzoate

[0841]

[Chemical formula 201]

[0842]

Using
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N-[[2-(4-Chlorophenyl)-4-methylthiazol-5-ylJmethyl]morpholine-
2-carboxamide [0857] [Chemical formula 206] O CI\SN-INH NIHO
10 [0858] Using
N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethyl]-4-(tert-bu
toxycarbonyl)morpholine-2-carboxamide (49.5 mg, 0.110 mmol), the 15
same procedure was followed as in SteE 76b of Example 76 to give 29.5

3~ L2mif (769)0F the YeRir8d tompdlink's & Lorofidss powder 1HF NMRT A6 A+
7, DMSO-46) 5 2.39 (3H, s), 2.46 (1H, dd, J =12.2 10.4Hz), . |
ne <¥§%_§% (é)H(%%r)%,?Hbl( I—ﬁ“&%ﬂ,%‘z Tgf%f%r .%yﬁlﬁ’,}iﬁ,?fl:bffﬁ)c acid

3.1 Hz), 3.77-3.83 (2H, m), 4.39 (2H, d, J. = 6.1 20 Hz), 7.52 (2H, d,.J =
T30 T A ) L6 6 ROF 545 (TR F6.1 Py {0650} 256 Sta

90c) M . .
2 20 S A (AR Rbr. ey thES8. ST b o1 o Porcer
' wROYIRerPhRln-4:alkenzgate [Ghemisal fymuia 2071.0+ 1 51 (131, my,

1.83-1.90 (1H, m), 1.95-2.01 (1H, m), 2.46 (3H, s), 2.52-2.62 (1H,
m), 2.67-2.72 (1H, m), 2.80 (1H, td, J = 12.2, 3.1 Hz), 3.65-3.68
(l1H, 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
(l1H, 4, § = 7.3 Hz), 7.62-7.63 (1H, m), 7.83 (2H, d, 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]morpholine-4-yl]benzoate

[0844]

Step 89a)
N-[[4-(tert-Butoxycarbonyl)morpholin-2-yl]lmethyl]-2-(4-chlorop
henyl)-4-methylthiazole-5-carboxamide

[0845]

[Chemical formula 202]
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CI\N HN COOMe _11\ O 5 [0860] Using
N-[[2-(4-chlorophenyl)-4-methylthiazol-5-y1]methyllmorpholine-
2-carboxamide (29.5 mg, 0.0838 mmol) and 10 3- (methoxycarbonyl)
phenylboric acid (30.2 mg, 0.168mmo1),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 (3H, s), 2.71 (1H,
dd, J=12.2, 11.9) Hz), 2.89 (¢!, td, J = 12.2 3.1 Hz), 3.47-3.50 (1H, m),

3.83(4H, 15ddJU =86, 2.4 Hy), 3191 (3H, s), 4.04-4.11 (2H, m), 4.22
C‘ 174 rﬁ Y3 M) 83 (2H, d, J = 6.1 Hz), 6.96 (1H, t, J =
5.5 07), 7.08 T, dd, J&29, 2.4 Hz), 7.35 (1H, t, J = 7.9Hz), 7.38 (2H,
d, J = 8.6Hz), 7.58 (1H, d, J = 7.3Hz), 7.60-7.61 (1H, m), 7.82 (2H, d, J =

[084216 Hz). 20 [0861] <Example 91> 257 Methyl

-[2-[N-[[2-(4-chlorophenyl)-4-methylthiazol-5-y1]methyl]carba
maylimorpiolin4-y3ibenzoate 9862}, 3 [Ghemical formpla 20819 wy1ic
acid (307mg, 1.21 mmol) and 4- (tert-butoxycarbonyl)morpholine-2-y1
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 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
(3H, 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-y1l
methyl)-2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide
[0848]

[Chemical formula 203]

0
CI‘—Q\«::’C‘\”/\@IH

Using
N-[[4-(tert-butoxycarbonyl)morpholin-2-yl]lmethyl]-2-(4-chlorop
henyl)-4-methylthiazole-5-carboxamide (483 mg, 1.07mmol), the same

procedure was followed as in Step 76b of Example 76 to give 366
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CI\'S) CN N OJ COOMe [0863] Using
N-[[2-(4-chlorophenyl)-4-methylthiazol-5-y1]methyllmorpholine- 10
2-carboxamide (54.4 mg, 0.155 mmol) and methyl2-iodobenzoate (40.6
mg, 0.155 mmol), the same procedure was followed as in Example 58 to
give 64.5 mg (86%) of the desired compound as a colorless powder. 1H
NMR (400 MHz, CDC13) 5 2.47 %:3;) s), 2.76 (1H, dd, J = 11.6, 10.4 Hz),

g (389 (AW, & =440 F7 5D 395-3 201RE 1S 156 T, dt, J

) =122 Hz J=24Hz),3.87-3.93 (4H, m) , 3.99-4.03 (1H, m), 4.28 (1

HNM&d,(g%:d;%%’2.%%5%7%%5%4.266%32&1%, @97%1&%,'3&%1@%,)' 85267
7.03-7.08 (2H , 7.39(2H,d, 1=8.6 zc% 7.43 (1H,1d,J =7.9, 1.8 Hz),

(OH/ 2% (1 ,83%, S{E‘)v.é? '8 Hz), ]7?858(2|i,|' ,f%%s“.ejﬁ'zﬁgzdfébaﬁé' JE 0
<Example 92> 258 Methyl B B
1.8 Hf? -[E:%l%c |c%bﬁiqoﬂe\fc]%?ér%éﬁfylﬁﬁgz%ﬁé-'yf]'rﬁ*éth&;?r%e&%ﬁ]mm)' 3.72-3.74

orpholin-4-yilbenzoate [Q865], 5 Step 92a) B
(1, R gxy?c%%bo?yi)- -[Tz-li4-6ch%§%pth?i?Afr%%thﬁmi:fon 8.6 Hz), 8.33
(1H, -%}/i]ryet:hog(y@e[_t[r%i].morpholine [0866]
[0849]
Step 89c) Methyl
3-[2-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]carbonylaminome
thyl]lmorpholin-4-yl]benzoate
[0850]

[Chemical formula 204]

C|~@:fuwQCOOMe

[0851]

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.
'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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[Chemical formula 209] O 10 [0867] Using
4-(tert-butoxycarbonyi)morpholin-2-yimethanol (217mg,
1.00mmoi)and5-chioromethyi-2-(4-chiorophenyi)-4-methyithiazole (258
mg, 1.00 mmol), the same procedure was followed as in Step 15 5a 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 (9:73H S), 2.74 1H< t, J= B
dd, {1% 2y 2.88-3.00-{TH, m) 3.49:3.65 (4H, m).3.782£00 (31 m) 47197 T =
.6 @1, 7 B EINZB0M THRCLLL U5 0 204 [958 259
(085 -[[2-(4-Chlorophenyl)-4-methylthiazol-5-yllmethoxymethyllmorp ho line
69] 5 [Chemical formula 210] CI SO:~NH N O [0870] Using

<Ex f{{t rt-bé%gxycarbonyI-2-[[2-(4-chIorophenyl)-4-methylthiazol-5 10
“Hmet oxymethyllmorpholine (303 mg, 0.690 mmol), the same

Methyl

3-[2-[N-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methyl]carba

moyl]morpholin-4-yl]lbenzoate

[0853]

Step 90a)
N-[[2-(4-Chlorophenyl)—-4-methylthiazol-5-yl]methyl]-4-(tert-bu
toxycarbonyl)morpholine-2-carboxamide

[0854]

[Chemical formula 205]

0 0
C"@*«NS]\”H@JLOJ“

[0855]

Using 2-(4-chlorophenyl)-4-methylthiazol-5-yl1 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 compoundasacolorless amorphous
product.
'H NMR (400 MHz, CDCl;) & 1.47 (9H, s), 2.46 (3H, s), 2.76 (lH, t,

J=12.2 Hz), 2.88 (l1H, t, J = 12.2 Hz), 3.57 (l1H, td, J = 1l1l.6,
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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) Methy| ~ .
3-1 Bap q10d @2 émdrophehylja-fethyithiszot-s Yl metRoxdthethjd 202 97 J =
6.1 L Ko s st 2o (EM Y CINRE AR P 8P o, a,
_ g -[2-(4-chlorophenyi)-4-methylthiazoi-5-y1]methoxymethyijmorph 5 oline
B '%4 G )m'g, 0.145mmoi) and3-(methoxycarbonyi)phenyiboric acid (52.2 mg,
[085g 90 mmoi) , the same procedure was followed as in Example 2 to give

.5 mg (74%) of the desired compound as a pale yellow oil. 1H NMR

(490 I)VIHz, CDC13)52.47 (3H,s), 2.68 (1H, dd, J = 11.6, 10.4 10 Hz),
2907(1H, dd, J = 11.6, 3.1 Hz), 3.47 (1H, d, J =12.2 Hz), 3.56-3.66 (3H,

N-[[ ﬁié%%%_ggégqggi%ﬁﬁigﬁfgiéﬁﬁﬁ¥%ﬁgﬁ¥%§§¥ﬁ %@h??qﬁé@ﬁ%%?ine—

.10

Step

2—carboxamide

[0857]

[Chemical formula 206]

[0858]

Using

N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]lmethyl]-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
(lH, td, J =11.0 3.1 Hz), 3.77-3.83 (2H, m), 4.39 (2H, d, J =6.1
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]
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2.4 Hz), 7.33 (1H, 1, J = 7.9 Hz), 7.39 (2H, d, J= 8.6 Hz), 7.54 (1H,dt, J =
7.3, 1.2 Hz), 7.58-7.59 (1H, m), 7.85 (2H, d, J = 8.6 15 Hz). [0874]
<Example 93> Methyl
2-[2-[[2-(4-chiorophenyl)-4-methylthiazoi-5-y1Jmethoxymethyllm 20
orpholin-4-yl]benzoate [0875] [Chemical formula 212] 261 CI\S0"-N N
0OJ COOMe 0876] Using

Step, 3894-dhidrdphenyi)-4-methylthiazoi-5-y1]methoxymethyilmorph 5 oline

5 126 45 el indBIERE 8 FL3 I GAIRE Rt e NGt BT 227

xampje 58 to give 81. 4 m 5’33%) of the desired compound as a pale
moy L J i %HEMN%WPQ(%A]BSTMIS%(F80013) 52.45 (3H, s), 2.73 (1H, dd, J =
11.6, 10,4 10 I—%zi) (1H, td, J = 11.6, 3.1 Hz), 3.11-3.15 (1H, m), 3.23
[Cheppg b SP2HY 5%% 7), 3.53-3.63 (2H, m) , 3.86-3.91 (4H, m) ,
3.93-3.97 (1H, 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 (8H, m), 7@4, dd, J=7.9Hz,J=1.2 Hz), 7.83

oYY ﬁjﬁ/\N COOMe
N o/
[0860]

Using
N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]methyl]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%) of
the desired compound as a colorless oil.

'H NMR (400 MHz, CDCls) & 2.47 (3H, s), 2.71 (1H, dd, J =12.2, 11.0
Hz), 2.89 (l1H, td, J =12.2 3.1 Hz), 3.47-3.50 (1H, m), 3.83 (1H,
dd, J = 8.6, 2.4 Hz), 3.91 (3H, s), 4.04-4.11 (2H, m), 4.22 (1H,
dd, J = 11.4 Hz, J = 3.1 Hz), 4.63 (2H, d, J = 6.1 Hz), 6.96 (1lH,
t, J =5.5Hz), 7.15 (1H, dd, J = 7.9, 2.4 Hz), 7.35 (1H, t, J =
7.9 Hz), 7.38 (2H, d, J=8.6 Hz), 7.58 (1H, d, J=7.3Hz), 7.60-7.61
(l1H, m), 7.82 (2H, d, J = 8.6 Hz).

[0861]

<Example 91>
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15 [0877] <Example 94> Methyl
5-[3-[[2-(4-chiorophenyl)-4-methylthiazoi-5-y1]carbonylamino]p
iperidin-1-y1]-2-methoxybenzoate 20 [0878] Step 94a)
5-[3-[[2-(4-Chiorophenyl)-4-methylthiazoi-5-y1]carbonylamino]p
iperidin-1-y1]-2-methoxybenzaidehyde 262 [0879] [Chemical formula 213]
CINIITHI1OMe N~N CHO O [0880] 5 Using

MKll(plperldln 3-yl)-2-(4-chlorophenyl)-4- methylthlazole -5- carbo xamide

/] ¢ ‘ a.7 \ .
49.8 m (}4%) ft esired compound as a yeIIow powder 10 'H NMR
—%%ﬁqﬁ%‘ébé%ﬁg—%%%ﬁm 4H, m), 2.74 (3H, s), 2.92-2.98 (1H, m),
[086%1213330(3H m), 3.90 (3H, s), 437444(1H m), 6.39 (1H,d,J=7.9
)695(1HdJ 9.1 Hz), 7.20-7.25 (1H, m), 7.39-7.44 (3H, m), 7.87

2), 10,45 (1H, 5) FAB® (m/2) : 470 (M+H)

[Che 1031 formu

@ rH od%om

[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
to give 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, § = 11.0 Hz, J = 3.1 Hz), 3.15-3.20 (lH, m),
3.69 (14, 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
(lH, t, J = 6.1 Hz), 7.03-7.08 (2H, m), 7.39 (2H, d, J = 8.6 Hz),
7.43 (1H, td, § = 7.9, 1.8 Hz), 7.79 (l1H, dd, J = 7.9, 1.8 Hz),
7.83 (2H, d, J = 8.6 Hz).

[0864]

<Example 92>
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15 [0881] Step 94b) Methyl
5-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllcarbonylamino]p
iperidin-1-yl]-2-methoxybenzoate [0882] 20 [Chemical formula 214] OMe
CI N~ H N-0 CO,Me 3 0O 263 0883] Using
5-[3-[[2-(4-chiorophenyl)-4-methylthiazol-5-y1]carbonylamino]p
iperidin-I-yl]-2-methoxybenzaidehyde (45.2 mg, 0.0962 mmol), the 5 same
M§|;—IE>¢5edure was foIIowed as in Step 5d of Example 5 to give 31.8 mg

/] ~ t -] , 1] - ] 3 =1
3 8(2Hd —34Hz)324330(1H m)387(3H s) 390(3H s)
Lﬂéﬁaﬁaﬁiﬁ%&ﬁ(m d, J = 8.6 Hz), 6.93 10 (1H, d, J = 8.6 Hz),
[086,Z:ﬁ2(1H dd, J= 8.6, 5.4 Hz), 7.40-7.45 (3H, m), 7.88 (2H, d, J = 8.6 Hz).
B*(m/z): 500 (M+H) [0884] <Example 95> 15 Methyl

Step 92a)

4—- (tert-Butoxycarbonyl)-2-[[2-(4-chlorophenyl)—-4-methylthiazol
-5-yl]lmethoxymethyl]morpholine
[0866]

[Chemical formula 209]

m@jfoﬂiojv

[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,
J=11.6 Hz), 2.88-3.00 (1H, m), 3.49-3.63 (4H, m), 3.78-4.00 (3H,
m), 4.71 (24, s), 7.39 (2H, d, J = 8.6 Hz), 7.83 (2H, d, J = 8.6
Hz) .

[0868]
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5-[3-[[2-(4-chiorophenyl)-4-methylthiazol-5-y1]carbonylamino]p
iperidin-1-y1]-2-fluorobenzoate [0885] Step 95a) 20
5-[3-[[2-(4-Chiorophenyl)-4-methylthiazol-5-y1]carbonylamino]p
iperidin-1-y1]-2-fluorobenzaidehyde [0886] [Chemical formula 215] 264
~~// CINII SN CHO O 0887] Using
iperidin-3-y1)-2-(4-chlorophenyl)-4-methylthiazole-5-carbo 5 xamide
Step( ﬁwg 0.709 mmol) and 3-formyl-4-fluorophenylboric acid (238 mg,

42 mmal), the same pro edure was Jlowe s in Example 2 to give
és 0'mg (L7967t he dési e&nc%r}ﬂ %E&&%% E[I@\?/t SRa8F qy L I morp
NMR (400 MHz, CDC13) 5 1.76-1.93 (4H, m), 2 73 (3H, s), 3.02-3.09 10
ffﬁ—L m), 3.16 (1H, dd, J = 11.6, 5.5 Hz), 3.22-3.30 (1H, m), 3.34 (1H, dd,
[086§f 11.6, 3.0 Hz), 4.36-4.43 (1H, m), 6.24 (1H, d, J = 7.9 Hz), 7.10 (1H, t,

9.1 Hz), 7.20-7.25 (1H, m), 7.38 (1H, dd, J =5.5, 3.0 Hz), 7.42 (2H, d,

[Chemlca? lézc?fmuaf (25 (Sj] J=

CI~©\<\:'I\O/\O/\)\JH

[0870]

holi

Using
4-tert-butoxycarbonyl-2-[[2-(4-chlorophenyl)—-4-methylthiazol-5
—-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-d¢) & 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
(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-chlorophenyl)—-4-methylthiazol-5-yl]methoxymethyl]m
orpholin-4-yl]lbenzoate

[0872]

[Chemical formula 211]
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8.6 Hz), 10.34 (1H, s). 15 FAB'(m/z): 458(M+H) [0888] Step 95b) Methyl
5-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-y1]carbonylamino]p
iperidin-1-y1]-2-fluorobenzoate 20 [0889] [Chemical formula 216] 265 CI N
IIHN C02Me O 0890] Using
5-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-y1]carbonylamino]p 5
iperidin-I-y1]-2- fluorobenzaldehyde(52 7mg,0.115mmo1l), the same
procedure was followed as in ‘- d of Example 5 to give 30.7 mg

: of th dej!red colorless powder. 1H NMR (400

Hm) 2CﬂQM¢ s), 2.97-3.05 (1H, m),
), 3.28-333 (2H, m) , 3.93 (3H, s) , 4.37-4.44 10 (1H,
m), 6.31 (1H, d, J = 7.9 Hz), 7.04-7.08 (1H, m), 7.09-7.15 (1H, m), 7.42
H, d, J = 8.6 Hz), 7.48 (1H, dd, J = 5.5, 3.1 Hz), 7.87 (2H, d, J = 8.6

LOBTELY Er(miz): 487(M+) [0891] 15 <Example 96>

Using
2—[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methoxymethyl]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, d, 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, 4, J= 8.6 Hz), 7.54
(1, dt, J = 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]benzoate

[0875]

[Chemical formula 212]
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Methyl 3-benzyloxy-5-[3-[[2-(4-chlorophenyl)-4-methylthiazol-5-y1]car
bonylamino]piperidin-1-y3]benzoate [0892] 20 Step 96a) Methyl
3-benzyloxy-5-[3-(tert-butoxycarbonylamino)piperidin-1-yllbenz oate
[0893] 266 [Chemical formula 217] OBn H Il >,-OyN--~-""zz~COZMe O
[0894] Using 3-(tert-butoxycarbonylamino) piperidine (301 mg, 1.50 5
mmol) and methyl

3-benzyioxy-5- (trifluorometh fonyloxy)benzoate(595mg,1.52 mmoi),

th me fagoc a oII s in Example 58 to give 39.7 mg
CI\(’Mhe esftd ¢ und as a brown oil. 1H NMR (400 MHz,

CDC13) 5N 154( (1H m), 10 1.75-1.87 (2H, m),

2.97-3.05 (1H, m), 310318(2H,m) 3.32-3.38 (1H, m), 3.80-3.93 (4H,
, 4.81-4.89 (1H, m), 5.08 (2H, s), 6.74 (1H, s), 7.13-7.17 (1H, m),

[087553.7 27 (1H, m), 7.30-7.47 (5H, m) FAB" (m/z) : 441 (M+H) [0895]

Using
2-[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methoxymethyl]morph
oline (110 mg, 0.325 mmol) and a solution of methyl 2-iodobenzoate
(85.2 mg, 0.325 mmol) in toluene (1 mL), the same procedure was
followed as 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 (1H,
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, Jd = 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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15 Step 96b) Methyl
3-benzyioxy-5-[3-[[2-(4-chiorophenyi)-4-methylthiazol-5-y1]car
bonylamino]piperidin-1-y3]benzoate [0896] [Chemical formula 218] OBn
CIHN N COzZMe 20 [0897] 267 Methyl
3-benzyioxy-5-(3-tert-butoxycarbonylaminopiperidin-1-yi)benzoa to (23.0
mg, 0.0522mmoi) was dissolved in anhydrous dichioromethane (0.5 mL) .
hile this solution is chilled in an ice bath and stirred, 5 trifluoroacetic acid
‘ch 80 p& 6.82 mmoi) W?ﬁ added and the reaction mixture was stirred for 2
© 8&‘93 SE%%@ éntﬁ/l e mixture was concentrated and a 10%
hydrochloric acid/methanol solution (1.5 mL) was added to the residue.

[ s then stlrre dolvhe temperature for 1 hour and was
Atréte T same p s was 10 repeated 3 times and the
§)I| adNedwith €@ acetate. This gave 20.9 mg of a

blown powderC]'hls uct (19.8 mg) was dissolved in
N,N-dimethyiformamide (1 mL) While the solution was chilled to OC and
jrred, 2-(4-chiorophenyi)-4-methyithiazole-5-carboxylic acid (15.5 mg,
0.0611 mmoi), 1-hydroxybenzotriazole monohydrate (8.8 mg, 0.0575

(087

[088
Using
—(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 to give 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
(l1H, m), 3.13-3.30 (3H, m), 3.90 (3H, s), 4.37-4.44 (1H, m), 6.39
(1, 4, § = 7.9 Hz), 6.95 (1H, d, J = 9.1 Hz), 7.20-7.25 (1lH, m),
7.39-7.44 (3H, m), 7.87 (2H, d, J = 8.6 Hz), 10.45 (1lH, 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]
/[::ITDMG
CO,Me
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mmoi), N-methyimorpholine (17 pL, 0.155 mmoi) and
3-(3-dimethylaminopropyl)-I-ethyicarbodiimide hydrochloride (11.7 mg,
0.0610 mmoi) were added and the mixture was stirred for 20min. The
reaction mixture was further stirred at room temperature 20 for the
subsequent 6 hours. Subsequentiy, the mixture was diluted with ethyl
088acetate and the organic layer was washed sequentially with 5% aqueous
itric acid, a saturated aqueous sodium bicarbonate solution, water and
brine. The washed product was then dried over anhydrous sodium sulfate
anHWa{é concentrated. Purification of the 25 resuiting residue by silica gel

c nchro ato r xane 268 th Iacet te = 4: m
%t;n éfthe@e%#é en%s ur?lcri] e égszﬁﬁwgely ﬁ-fg 303 Tinolp
C ) m) 3,01-3.0 .
lpera-ﬁl b e 15?%%(%5 Seii4 Je. 9&?}‘&“}335' the
(1H y4 75-6.79 (
Same#fﬁfﬁg ey ﬁf%% SOl b s e e ke 51
gL ) [089 xample 97> 10 Methy
g\g[é [[ZL%8 E?wlllortl)%%en%ﬁdi merﬂ?ﬁtlﬁlégo?e 5- carlgon)r/lf]a?nol%lg p?d powder .
g m&e“il'&olp}’&i? Pitropgnzoate [0899), [Chemical formulg 2191 N Me NOZ,_, o4
(14, m), 3.18 (2H, 4, 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
(1H, d, 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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Cl g N~N COOMe 15 [0900] Potassium carbonate (5.08 g, 36. 0 mmol)
was added to a solution of
N-(piperidin-3-yi)-2-(4-chiorophenyi)-4-methylthiazole-5-carbo 20 xamide
(10.1 g, 30.0mmol) and methyl 5-fluoro-2-nitrobenzoate(5.97 g,
30.0mmol) inN,N-dimethylformamide(60mL). The reaction mixture was
stirred at room temperature for 2 hours. Subsequently, the solvent was
z ledro the residue. The 269 precipitates
ere washed sequentially with 0.Imol/L
g0s sodium bicarbonate solution,
water and ethgpol t give 14. 6 g (95%) of the desired compound as a
yellow powder. 5 1H NMR (400 MHz, DMSO-d6) 5 1.51-1.61 (1H, m),
[088% 67-1.76 (1H, m), 1.80-1.87 (1H, m), 1.95-1.99 (1H, m), 2.57 (3H, s),
16324(2H m), 3.82 (3H, s), 3.85-3.92 (2H, m), 3.98-4.02 (1H, m),
(&Z?ll (2H, m), 7.58 (2H, d, J = 8.6 Hz), 7.95 (2H, d, J = 8.6 Hz), 8.01
(1H°d, = 9.1 Hz), 8.33 (1H, d, J = 6.7 Hz). 10 [0901] <Example 98>
N-( Met 1 2- anyno (35 [[2( -f4-chio rg%gjgb%?)ﬁ m%th%lthl zqless-carbonyl] .,

|no plperldl -1-yi enzoate 1

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, CDCl;) & 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
(l1H, 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 (1lH,
dd, J = 5.5, 3.0 Hz), 7.42 (2H, 4, J = 8.6 Hz), 7.87 (2H, d, J =
8.6 Hz), 10.34 (1H, 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]

265



10

15

20

[Chemical formula 220] N TY Me HNH2/ CI S N~'N aCOOMe O IV~
0903] Methyl 20
5-[3-[[2-(4-chiorophenyi)-4-methylthiazole-5-carbonyl]lamino]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 80C for 3 270 hours. The mixture

was-then gllowed to cool a $filtered through Celite. The solvent was
C|4€:§ed</an a sﬂturated ;
atged to e to Nfaka

was collected Dy filtkation and 5 washed with water. The resulting powder
was dissolved in ethyl acetate and was filtered through Celite. The
[08983Ivent was then removed to give 12.7 g (26.2 mmol, 92%) of the desired
compound as a pale yellow powder. 1H NMR (400 MHz, DMSO-d6) 5
1.§gs(1ELH qd, J=11.0, 3.7 Hz) , 1.60-1.69 10 (1H, m), 1.79-1.84 (1H, m),
1.86-1. ‘i (1H, m), 2.52-2.57 (2H, m), 2.61 (3H, s), 3.19-3.24 (1H, m),

G LA g A0 (e =B A 7 98 (I 8, LT Ky e

iper {82t ¢ 115 88 £12). £,38 (2Hsd1d G @ B2k B2 1d 1 815173 HRL s ame

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, CDCl;) & 1.76-1.94 (4H, m), 2.74 (3H, s), 2.97-3.05
(1H, 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 (1, 4, J = 7.9 Hz), 7.04-7.08 (1H, m), 7.09-7.15
(14, m), 7.42 (2, 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]
266



15 [0904] <Example 99> Methyl
(R)-3-[3-[[2-(4-chiorophenyl)-4-methylthiazol-5-yllmethoxy]pip
eridin-1-y3]benzoate 20 [0905] Step 99a)
(R)-I-(tert-Butoxycarbonyi)-3-[[2-(4-chiorophenyi)-4-methyithi
azoi 5-y3]methoxy]piperidine [0906] 25 [Chemical formula 221] 271 Me |
ru S'~"~N~O\~ 0907iln an argon atmosphere,
Che?ﬁ)cf](teﬁ)fiﬂ]t%}(?cfrﬂag yl)-3-hydroxypiperidine (604 mg, 3.00 5
mmol)ands-chlorgyggthyl-2-(4-chlorophenyl)-4-methylthiazole(775 mg,
3.00 mmol) were reacted in the same manner as in Step 6a of Example 6
to givg4996 mg (78%)) of the desired compound as a yellow oil. 1H NMR
Q’N,)/S\Jf;@?ﬂéo (10H, m), 1.53-1.62 (1H, m), 101.73-1.81
?’n 90196(1H mj, 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 (1H, m),

‘0go4-73-4.80 (1H, m), 7.38 (2H, d, J = 8.6 Hz), 7.83 (2H, d, J=8.6 Hz).

Using 3-(tert-butoxycarbonylamino)piperidine (301 mg,
5 mmol) and methyl

3-benzyloxy-5-(trifluoromethanesulfonyloxy)benzoate (595mg,

mmol), the same procedure was followed as in Example 58 to

39.7 mg (6.0%) of the desired compound as a brown oil.

'H NMR (400 MHz, CDCl;) & 1.38-1.54 (10H, m), 1.63-1.73 (lH,
10 1.75-1.87 (2, m), 2.97-3.05 (1H, m), 3.10-3.18 (2H, m), 3.32

(l1H, m), 3.80-3.93 (4H, m), 4.81-4.89 (1H, m), 5.08 (2H, s),

(1, s), 7.13-7.17 (1H, m), 7.23-7.27 (1H, m), 7.30-7.47 (5H,

FAB" (m/z): 441 (M+H).

[0895]

15 Step 96b) Methyl

1.50

1.52

give

m),

-3.38

6.74

m) .

3-benzyloxy-5-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]car

bonylamino]piperidin-1-yl]benzoate
[0896]
[Chemical formula 218]

OBn

NO\J’ )\: ~CO,Me
0
20

[0897]
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[0908] 15 Step 99Db)
(R)-3-[[2-(4-Chlorophenyl)-4-methylthiazol-5-y1]methoxy]piperi dine
[0909] [Chemical formula 222] Me CIN | S 01~0 H 20 [0910] 272 Using
(R)-1-(tert-butoxycarbonyl)-3-[[2-(4-chlorophenyl)-4-methylthi
azol-5-yljmethoxy]piper idine(946mg,2.24mmol),thesame procedure was
followed as in Step 76b of Example 76 to give 608 mg (84%) of 5 the
debiféd €mpound as a pale yellow oil. 1H NMR (400 MHz, DMSO-d6) 5

e I S G A Ao,
te (2?’?%?882_ ﬁ’(jﬁ%&%ﬁ,ﬁﬁg é%’%&#féd(zﬂ’adraﬁyzdgosu'éz 5 TR0 2 o
(0. sQEI2 ¢-chorapheoy - metyNRZoLEYIMENONIBR: 1 ot 1rved,
trifluorocacetic acid (80 uL, 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)-1l-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
268



[Chemical formula 223] Me CI S OyN COO Me [0913] Using 20
(R)-3-[[2-(4-chlorophenyl)-4-methylthiazol-5-yllmethoxy]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. 273 1H NMR (400 MHz,
CDC13) 5 1.48-1.57 (1H, m), 1.62-1.73 (1H, r ? 1,88-1.96 (1H, m)
Sthy) &5 12T @H, m): 24673, 5528503 (21 i)l 34175 1415 E 1EPound
4.3 Hz), 3.63-3.72 (2H, m), 3.90 (3H, s), 4.74 (1H, d, J = 12.8 Hz), 4.77
as afi9l¢'E95 PRYSA 11 (1H, 5dd, I = 7.9, 2.4 Hz), 7.29 (1H, t, J = 7.9
1 Hz), 7.39(2H, d,.J = 8.6 Hz), 7.4 H, =73 7.60-7.61 (1H
I{NMﬁégqgiﬁ%z c%9%§ S )7§—%(%2f%§168 )71Pg3@1s$,3?81_3.08

,Jd = 7). [0914] <Examp > 10 ter
s motpholin 4 ylhénsbate [0915] 1Cherriaal ormuia 298] CI s 2”35
5 s),4N§%9%189?EE9m>,5.08(2H,s>,6.27<1H,CL 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>

10 Methyl

5-[3-[[2-(4-chlorophenyl)-4-methylthiazole-5-carbonyl]amino]pi

peridin-1-yl]-2-nitrobenzoate

[0899]

[Chemical formula 219]

NO,

Me
,@4N| H @
Cl S Ti:? COOMe
o)

[0900]

15

Potassium carbonate (5.08 g, 36.0mmol) was added to a solution
of
N- (piperidin-3-yl)-2-(4-chlorophenyl)-4-methylthiazole-5-carbo
20 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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15 [0916] Using N-(morpholin-2-y1
methyl)-2-(4-chlorophenyl)-4-methylthiazole-5-carboxamide (120 mg,
0.341 mmol) and tert-butyl 2-iodobenzoate (104 mg, 0.341 mmol), 20 the
same procedure was followed as in Example 58 to give 113 mg (63%) of
the desired compound as a pale yellow amorphous product. 1H NMR
(400 MHz, CDC13) 5 1.59 (9H, s), 2.70-2.78 (4H, m), 2,94 (1H, td, J =
Precip et 3SR, £53P0d BT 1), A 24 HfiTaC 1 £RY 2 £ giigARed

eSS HAT Gt G, 00U S Ic. ...
td, J=7.9,1.8Hz), 7.42 (2H,d, J =8.6 Hz), 7.60 (1H,dd,J=7.9, 1. )
oo SR B3 2 616 F)5 (J6T) <EahTHIOE 201 thiblgH 635Frid (2%
£ tgrocgdures ere Rerforrrclied in the same manner as in Example 18 to
© meakeecsolrﬁfﬁounco% éﬁ\?élr? in Tablé o' below, [éjéglvéc]iefO 15 20 25 275

r k8B, pMso-ae) 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), 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, d, J = 8.6 Hz), 7.95 (2H, d, J = 8.6 Hz), 8.01
(1H, d, 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]

Me NH
N 2
O KX
Cl S N COOMe
o
[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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Ar OOH N 1 Z 2 bor Absoluteoonfiguration Air X Y Z oa Vlic'acid e
Example 101 S 01 H CONH CFFj Position 3 N e Example 102 S CIH
CONH CF Position 3 O e Example 103 S Cl/,, H CONH CFI Position 3
N AAa_ Example 104 S J H CONH Cij Position 3 tie Example 105 S Me
H CONH CH Position 3 S e Example 106 S MoO H CONH CFA Positbn

3 Example 107 S FC ! H CONH CH Position 3 S F e Example 10B S/ H
houréONFﬂfﬁ%ﬁBgmgwésthenallowejtocoolandwasfllteredthrough

Celite. The solvent was removed and a saturated aqueous sodium
bicarbonate solution was added to the residue to make it basic.
The crystallized powdery product was collected by filtration and
washed with water. The resulting powder was dissolved in ethyl
acetateandwas filteredthroughCelite. Thesolventwasthenremoved
to give 12.7 g (26.2 mmol, 92%) of the desired compound as a pale
yellow powder.

'H NMR (400 MHz, DMSO-d¢) & 1.46 (1H, gqd, J=11.0, 3.7 Hz), 1.60-1.69
(l1H, 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, d, J = 8.6 Hz), 7.10
(l1H, dd, J = 8.6, 3.1 Hz), 7.22 (1H, 4, J = 3.1 Hz), 7.58 (2H, d,
J = 8.6 Hz), 7.96 (2H, 4, 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]methoxy]pip

eridin-1l-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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S F Example 109 S CI H CONH CH, Position3 Example 110 SOH
CONH CFA Position 3 Example 111 S CI H CONH CH, Position 3
Example 112 Racemic Cl H CONH C14 Position2 mixture F Example
113 Racemic O H CONH CH, Positon2 mixture Example 114 Racemic S
H CONH CH4 Posltion2 mixture Example 115 S| -N H CONH CF-~
Position3 [0919] 276 [Table 9-2] Bindinccno ifion0 Absolute configuration
Ar XY Z gax,/Maad Examplel16 S Cl/H CONH CHz Position3
o E 7|S CJH CON CFIIL Position 3 Example118 S CI 3 H CONH
Y CRLFPositiBASE: IeN19@ ¢S H CONH C14 Position3 Example 120
Racemic CI H CON GEL Position 2 mixture F Examplel21 Raceme
0\ H CONHCH CI1 Position2 mixture

[0907]

In an argon atmosphere,
(R)-1-(tert-butoxycarbonyl)-3-hydroxypiperidine (604 mg, 3.00
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 (l1H, m), 7.38 (2H, 4, 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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Example122 Racemic ~,~5 H CONHCzH CL Position2 mixture Example
123 Raenibc CI /\\i H CONHCW CE Poston 3 mixture F Example 124
Raceme OH CONHCO Cliz Position3 mature Example 125 Racemic S H
CONHCLH CF4 Posdon3 mature Example 126 Racemic CI H CF1
NHCO CH Poston 2 mixture Example127 Racemic F 0 H CIINHCO CHz
Pos#ion2 mature Example 128 Ranm!c OJES H CLNHCO CH, Poslflon2
matire’Example 129 Raceme Cl H CFINHCO CHz Posrtion3 mixture

xample 130 Ra:emu Q H CFINHC Hz Position 3 mixture Example13 ,
(R) AL 2 ARG T 661 St o R e e Lt
azol%ké? §ﬁ§§é§§§%§%gr9%¥%3234g%%?g?ﬂEmﬁgﬁqy%ﬁggg%£%¥géedure

was followed as in Step 76b of Example 76 to give 608 mg (84%) of
the desired compound as a pale yellow oil.

'H NMR (400 MHz, DMSO-dg) & 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 = 1l1l.6, J
= 3.7 Hz), 3.03 (l1H, dd, J = 11.6 Hz, J = 2.4 Hz), 3.30-3.36 (1H,
m), 4.69 (24, 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]lpip
eridin-1l-yl]benzoate

[0912]

[Chemical formula 223]

Me
C"®4 ZLO*O/@COOMe

[0913]

Using
(R)-3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]lmethoxy]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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| .S~ H OCFJ Cll Po&&n3 Example 133 Racemi ¢ mixture Example 134
Rant Cl H CIiO CI-4 Position 3 mixture Example 135 Racemic CI H OCI |
Cl-I Position 3 mixture Example 136 Racemb Cl H CI-FOCI-4 at Position
3 mixture Example 137 Racemb F O H ChiO Chit Posilxn 3 mixture F
Example 138 Racemic O 1 H CI-20CI-I CI-2 Position3 mixturep
Example139 Raremic Cl / \ S, 4-MoO CONH CIlI Posihon3_mixture

H N@aﬁ%pq&wﬁacgﬁ%maﬂzcﬁm Clli Péditor? mistuPé Exarhiple' 141 ™ -

TS G P ot e
), g”h O(?FtP(fmons TB“J? 4.3 Hz), 3.63-3.72 (2H, m), 3.90 (3H,

s), 4.74 (1H, d, §J =12.8 Hz), 4.77 (1H, 4, J =12.8 Hz), 7.11 (1H,

dd, § = 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>

tert-Butyl

2—=[2-[[2-(4-chlorophenyl)—-4-methylthiazole-5-carbonyl]aminomet

hyl]lmorpholin-4-yl]benzoate

[0915]

[Chemical formula 224]

r‘\ H O\) CO ,-Bu

Using N-(morpholin-2-yl

[0916]

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, § =11.6, 3.1 Hz), 3.15-3.19 (1H, m), 3.24 (1H, dt, J = 11l.6,
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Example144 R emit CI SJ H NHCO CI-I PosNon2 mature Example 145
Racemic Cl /~ S H N' CH Posibn 3 mature Fi Example 146 Racemic ClI
-411 H - CHz Posrtbn 2 Fi mature Example 147 Razmb CI H
CH2CHCONH CH2 Position3 mature Example 148 Rxamic CI S H
CFtCh,CONH CH, Position2 mixture Example 149 mixgure b CIS H
CH,OQ0NH CH Pos'Non 3 0921] 278 [Table 9-4] Absolute Ar X Y z

L8 Biding position’of Eomfigliration catboxylié acid N e Example156 (22, ™)
1 00RmEiei ) A NUCONHT S Poskion's uie I8 NeneREampd 17 03
(2n, 12f Maxiyre Gl 1L H NHCONH.CHR Bogiion 2, S, > 2u, 4, 5 = 8.6 nz),
7.60 (1H, dd, J = 7.9, 1.8 Hz), 7.87 (2H, d, J = 8.6 Hz).
[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]
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N Me Example 153 Racemic Cl H COCH2 CH2 Position 3 mixture _ S
Ple 154 Racemic CI N Me H CH2 Position 3 Exam mixture S Example
155 Racemic H SCH2 CH2 Position 3 mixture 0-4N11 Me Example 156
Racem ClI _ N H CONHCH2 0 Position 3 SK N Me Example 157 Racemic
Cl _~'"H CH2NHCO 0 Position 3 mixture S N Me Example 158 Racemic
ClI HCH2NHCO 0 Position 2 mixture _ S N Me Example 159 Racemic ClI
[TablecPolcH2 0 Position 3 mixture - S N Me Example 160 Racemic CI H
CH20CH2 0 Position 2 mixture _ S Racemic N Me Example 161 mixture
Cl~ 4-NO2 CONH CH2 Position 3

(g 13

5
4

Z\ﬁ123

OOH

Absolute configuration Ar X Y Z (8;151 n p;?é'%%? f
e
Exampe10t S ¢ ~®—<\Sﬂ H CONH CH Position 3
N
e
Exampe102 S C ‘©—g | H CONH  CH, Position 3
e
Example 103 S @ —@—8 ﬂ H CONH CH, Position 3
N
=]
Example 104 S Q—il ﬁ H CONH CH, Position 3
[&]
Example 105 S Me“<}_€I ﬁ H CONH CH, Position 3
)
Example 106 S MeO@'ﬁ H CONH CH, Posttion 3
e
p .
Example 107 S Fgc-@—gﬂ H CONH  CH, Position 3
F e
Example 108 S O@ ]J\M H CONH CH, Position 3
S
F ]
Example102 S Cl‘d H CONH CH, Position 3
F g
Exampe 110 S o H CONH CH, Position 3
Example 111 S Cl H CONH CH Position 3
Example 112 Racamic CI H CONH CH Posifion2
mixture
L
Exarmple 113 Racenic O/©/ H CONH CH Position2
mixture
Example 114 Racamic @:z\F H CONH CH, Posifion?
mixture
Exampe 115 S @EE\}“ H CONH CH Position3
[0919]

276



S N Me Example 162 Racemic Cl _~ K 4-NH2 CONH CH2 Position 3

mixture S N Me Example 163 R Cl _~"'S] H CH20 CH, Position 3 N Me

Example 164 Racemic Cl 4-F CONH CH2 Position 3 mixture _ S N Me

Example 165 Racemic Cl 5-BnO CONH CH2 Position 3 mixture _ S

[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
[Tab§ﬁ4,9rﬁ)'%]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 (1

2z oz (0] L

LOLL Lal |

H, m), 7.31-7.36 (2H,

Hd3=0.7, 2.4
j?hq?@?fa%?@llso

M) A8 (A s 57 CHdd =67 18128062
Hz)A8oRB (hfgyreliod = 779 Hz), 12.8% (1H, br¥). HR-FAB
(+3.1 mmu) 10 Ele tal/analysis calcd (%) for
Ex@@BHezcsto%m 60.1H H 4@INN 9.1@found:FGIGO.
4.72, N 9.10. a]21.3"+131 (C'= 1.0, DMF)
Example 197 S Cl < > 5\ N‘ H CONH CH, Position 3
Example 118 S Ci{:% !s]\ H CONH  CH, Posttion 3
Example 119 S CIM H CONH CH Position 3
Example 120 Recemic ca H  CONHCH CH Posion 2
mixiure e
Example121  Racemic QO/@/ H CONHCH  CH, Position 2
mixiure
Examplel22  Recemio @:g?— H  CONHCH CH, Posiion 2
mixture
Example 123 Recemc CG1—_)—&_)— H  CONHCH CH, Posiion 3
mixture F
Example 124 Racemic \©O/©/ H CONHCH  CH, Position 3
mixture
Example 125 Racemic @C;‘P H  CONHCH CH Positon 3
mixture
Example 126 Racemic CI H CHNHCO CH Position 2
mixure -
Example 127  Racemic \©\O/©r H CHNHCO CH, Position 2
riure
Exarmple 128 Recemic @;\F H  CHNHCO CH Posiion 2
mixiure
Example 129 Recemic Cl H CHNHCO CH Position 3
mixture .
Example 130 Racemic O\ /@/ H CHNHCO CH, Position 3
mixture O
Example131 Racemic @gv— H  CHNHCO CH, Posiion 3
mixture .
Example 132 R i \QO/U H NHCO CH, Postion 3

|5, H

[0920]
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0923] <Compound of Example 102> 15 Colorless powder 1H NMR (400
MHz, DMSO-d6) 5 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 (1H,d, J = 11.7 Hz), 3.80
(1H, d, 3 =11.7 Hz), 3.95-4.05 (1H, m), 7.22-7.27 (1H, m), 7.30-7.37
(2H, m) , 7.47 (1H, d, J = 1.8 Hz), 20 7.67 (2H, dd, J = 6.7, 1.8 Hz), 8.19

i

(Tabi Ead

J=6.7,1.8Hz), 8.43 (1H,d, J =7.3 Hz), 12.85 (1H, brs).
(m/z): 440.1388 (+1.1 mmu). Elemental analysis calcd (o) for

C23H22CJN304 3/10H20 C62 04 H S. 05 N 9.44; found: C 62.03, H

28010924 =<Crommound of
Exaftyplee 108 Bolofibss powderLH NMRY (400 MFlz. DAIRGYd5) 5
1.60-1.75 (2H, 6193(2H m), 52.67 (3H, s), 2.80-2.93 (RH, m),
Exani5§33 Fa8T2H, 96-3.08 (1H,Hm), 7.98t.26 @, m), 7862.86 (2H,
m), 7.4%H, m), 7.63 (2H, dd, J=6.7,1.8 Hz), 7.99 (2H, dd, J $ 6.7, 2.4
ExantiZ) s8R Hey SY,_12-84 (1H, brs)yHR-FABAM/2) 440.1384.4+0.7 mmu)
0 Elemgptal analysis calcd (o) for C23H22CJN304.3/10H20: C62.03, H
S.05, N 9.44; fo X .02, H4.90, N 9.43. [aa]27'0"+110 (C 4 1.0,
EX&‘“@‘M% Racemic CI“@@— H OCH [ J:I—L Posi‘[(jonfi
mixture
Example 136 Recemic c;| H CHOCH CH Pasiion 3
mixture
F
Example 137 Racemic ©0/©/ H CHO CH, Position 3
mixiure
F
Example 138 Racemic \©\ /©/ H CHOCH  CH Position 3
mixture 0
Example139  Racemic Cl‘@gﬁb 4-MeO CONH CH Postion 3
mixture
Example140  Racemic CFQ_JQKAE H CHCONH CH Posttion 2
mixture
Example 141 Racemic CI@'QQIQAE H CHNH CH, Position 3
mixture
Example142  Racemic Ci‘@“@ﬁb H CHNH CH, Position 2
mixiure
Example143  Racemic Cl-@gﬁb H NHCO CH, Position 3
mixiure
Example144  Racemic CI‘Q_J’;IQ/E H NHCO CH, Position 2
mixture
Example 145 Racemic Cl‘@“@'lﬂ’e H A CH Positon 3
_ S N
mixture
Example 146 Racemic Cl_{}“%\‘]\wb H /& ~ CH Posiion 2
. s N
mixture
Example 147  Racemic CI‘@{]ive H CHCHCONH CH, Postion 3
mixture
Example 148  Recemic CI‘<;>—§KAe H CHCHCONH CH Position 2
mixture:
Example 149 rﬁ%@m Cl@'ﬂﬂb H CHOCONH CH, Postion 3
[0921]
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[0925] <Compound of Example 104> 15 Colorless powder 1H NMR (400
MHz, DMSO-d6) 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 Hz) , 3.73 (1H, d,
J=12.2 Hz) , 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 20 (2H, m), 8.25 (1H, d, J =
7.3 Hz) 12 85 (1H, brs) HR-FAB (m/z): 422.1545 (+0.7 mmu) Elemental
[TablGasis kaled (%) for C23H23N303S1/10H20: C 65.26, H 5.50, N 9.93:

found: C 65.20. H5.45. N 9,81, [a]21.9D+117 (C =1.1, DMF) 25 [0926]
281 <C?9ﬂpf9und of Example 105> Cglorless powder 1H NIW{)OQ;WGOW z,
F\I\IIQH 51169 I')H 1751585 \1| 1 |||) 1-88-1 Cci':?r\.u |C€i(ill)
Examae31§0(3H?§5h'C2 -2.84 @H re)'l &8?@] 3&5 (1H’Pm)mn 2
3.73-3.77H, m), 3:90-4s021H, m), 7.19-7.25 (1H, m), 7.30-7.36 (4H,
m), 7.47 (1H, s) , 7 (2h, dwd = 8.6 Hz), 8.21 (1H, d, J = 7.3 Hz), 12.83
ExamplH 5 rSFRFREF 1715 (+2.0 mniomemegtal andtysio talgd
(%) for C24H25N3038 CS6 8, H5.79, N 9.65; 10 found: C 66.08, H
5.78, N aj21. +1E€jﬁ;@3 1.1, DMF 0927
Example 152 %étéﬁelc[ L ) IL H] CH, Position 2
Racemic N W i
Example 153 mixture CIO_«SI H COCH, CH, Position 3
Racemic N Me
X ) Cl ¢ H e Y ~ CH Position 3
Example 154 mixture ‘Q—(SI 2
Example 155  Racemic @/(/\j\ H SCH, CH, Position 3
mixture N
Racemic N Me -
Example 156 "0 e C|—©_</SIL H CONHCH, 0 Position 3
Racemic N MR
X : Cl ( H CH2NHCO 0 iti
Example 157 mixture _©_<SI Position 3
— N-Me -
Example 158 I':i():(?lTelc CI—@—(’S]/\ H CH2NHCO 0 Position 2
Racemic N Me -
Example 159 hreritie C|4©—</S]/\ H CH,OCH, 0 Position 3
) N Me -
Example 160 F::i():(i:?ec CI4©—</31L H CH,0CH, 0 Position 2
B . N-_Me
xample acesmic g 4 4-NO CONH CH Position 3
Example 161 isture 4©—_<SI 2 2 osiion
. ) N Me B
Example 162 nfii?ﬂéc CI\Q_«SI 4-NH, CONH CH, Position 3
N-_Me
X Cl 4 H CH.,O CH Position 3
Example 163 R _©_<SI 2 2
. N-_Me
Example ]64 R::;i’;?: CI‘O_«SI 4-F CONH CH, Position 3
Racemic N Me i
Example 165 ixture CH@——(/SI 5-BnO CONH CH, Position 3
[0922]
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<Compound of Example 106> Colorless powder 15 1H NMR (400 MHz,
DMSO-d6) 5 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 =12.7 Hz) , 3.73 (1H, dd,
J=11.3,3.0 Hz) , 3.83(3H, s), 3.90-4.02 (1H, m),7.06(2H,dd,J=
6.7,1.8Hz),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 20 (1H, d, J = 7.3 Hz), 12.83 (1H,
<ComBrynAROEABNAIR) 2522613 (-3.1 mmu) [a]26.5D+140 (C = 1.1, DMF)
co1 %0928 <Compound of Example 107> 25 Pale reddish brown powder 282
0 1of HNMRP GO NHZ, DMSO-d6) 5 1.53-1.71 (2H, m), 1.82-1.87 (1H, m),

R S L LTI
oo TR T B 61 SE D BleS G A TSR,
s - S e een 00 o MRS, G AT s
(11, (9929 7Compound gtExample 108% Ygllow powder 5 oy g, 5 = 6.7,
1.8 Hz), 8.00 (2H, dd, J = 6.7, 2.4 Hz), 8.28 (1H, d, J = 7.9 Hz),
12.85 (1H, brs).

HR-FAB" (m/z): 456.1180 (+3.1 mmu).

Elemental analysis calcd (%) for C;3H,,CIN303S+2/10H,0: C 60.11, H
4.87, N 9.14; found: C 60.15, H 4.72, N 9.10.

[a]*®°"p+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
(1H, d, J = 11.7 Hz), 3.80 (1H, d, J = 11.7 Hz), 3.95-4.05 (1H,
m), 7.22-7.27 (1H, m), 7.30-7.37 (2H, 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, d, J = 7.3 Hz), 12.85 (1H, brs).

HR-FAB" (m/z): 440.1388 (+1.1 mmu).

Elemental analysis calcd (%) for Cy3Hz,C1N30,3/10H,0: C62.04, H5.05,
N 9.44; found: C 62.03, H 4.90, N 9.40.

[o]?7°?°,+178° (C = 1.1, DMF)
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1H NMR (400 MHz, DMSO-d6) 5 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, 15J =
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
092mmu) Elemental analysis calcd (%) for C23H2,F2N303S: C 60.38, H 4.63,
R’ 20 9.18; found: C 60.15, H 4.55, N 8.91. [a]26.1 +105 (C = 1.1, DMF)

093%] mpound of pIe 109> Colorless powder 283 1H NMR
<Com% F&PD%% §4>6154(1H m), 1.56-1.69 (1H, m), 1.79-1.87

. %H ), 1.88-1.96 (1H, m), 2.73-2.89 (2H, m), 3.49-3.58 (LH, m),
olos g6s3 YR m)391400(1H m), 7.18-7.24 (1H, m) 7.36 (2H, d, J =

E N%J !44[3285% Mﬁ¥:§%§5(z)m%9 (% [2+§)8$%m %I(Elle éntar jngl)f/'szlgs c1 % ng

: 67(‘%”9Has%'%“éé’%ﬁ?%?i"%%%?(é% BAEATNONSC, oo s
L e G oo ot MR 63 (o,

dd, § =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 Cy3H,CIN304°3/10H,0: C62.03, H5.05,

N 9.44; found: C 62.02, H 4.90, N 9.43.

[o]?"%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=12.2 Hz), 3.73 (1H, d, J=12.2Hz), 3.90-3.99 (1H, m), 7.20-7.24

(l1H, 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, 4, J = 7.3 Hz), 12.85 (1H, brs).

HR-FAB" (m/z): 422.1545 (+0.7 mmu) .

Elemental analysis calcd (%) for C,y3H23N3035°1/10H,0: C 65.26, H5.50,

N 9.93; found: C 65.20, H 5.45, N 9.81.

[a]?"?"p+117° (C = 1.1, DMF)

[0926]
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1.89-1.97 (1H, m), 2.64-2.78 (2H, m), 3.67 (1H, d, J = 11.8 Hz), 15 3.76

(1H, d, 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) 20 Elemental analysis calcd (%) for

C25H23FN204.3/10H20: C 68.26, H 5.34, N 6.37; found: C 68.17, H
<Com§%mf]\l 853g" 5]3211%‘9-81075(0 1.1, DMF) 0932] <Compound of Example
col 111> 25 Paéf reddish brown powder 284 1H NMR (400 MHz, DMSO-d6)

© O% e§§1pfé’ T2H, m) , 1.80-1.87 (1H, m), 192 1.98 (1H, m), 2.69-2.79

HN TH "@0‘;’“%2(1?%%% drﬁazggo)%g ?%4@1’54@ (1@32)7 .Ong' m)
L oo 0 8245 L LIS L) T (.0 TSP 1,
¢ TS B SSE0 C 16 P 05 ) oo g .
s, %g_ﬁg@gﬁ(% T 293343 3, ), 334 (Hodd 35 110,30 62), .,
8.21 (1H, 4, J = 7.3 Hz), 12.83 (1lH, brs).

HR-FAB' (m/z): 436.1715 (+2.0 mmu).

Elemental analysis calcd (%) for C,y4HsN3035: C 66.18, H5.79, N 9.65;
found: C 66.08, H 5.78, N 9.48.

[a]?"®7p+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 (1H, 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
(2, 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 (1lH, 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
282
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m), 7.40 (1H, t, J = 7.3 Hz), 7.55 (2H, d, J = 8.6 Hz), 7.60-7.70 15 (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 C25H23C3N203.1/5H20: C 68.47,
H 5.38, N 6.39; found: C 68.23, H 5.33, N 6.29. 20 [0934] <Compound of
Example 113> Colorless powder 1H NMR (400 MHz, DMSQ-d6) 5

MG 3077 1B¥ ) e 8752 b (2, ), 12.92-3 10/(2W) )L 35043 27 (oH ™)

8-7.17 (

oo AP G 0L Gl 20 Spei TORTL

s - RGOS S e o U B AR AR )

+2.9 mmu). Eleméntal

ana

ysIS calcd (%) 1o

7315 557 645, (doie] “Compbiin o Exaile 114¢ i yollow povier ©-*

134 (1H, t, 1 =7.9 Hz), 7.53-7.68 (4H,

0, 3.7.Hz), 4.10- H
HR'F%, ‘7”.b;§(1HZ,)4dgoﬁ fl:ﬂ%g,( i J%,@m (1H. d, J = 7.9 Hz), 8.22 (1H, d, J

=7.9 9.20 (1H, d, J =

2%')’.,%9( 1H, d,

14

6

o, S 00 NS0 S1OTA125 A SO 202A Y, o)

plemsred H2) 920 (4.5 79 H2) (163008, Br8) 5. 55.89, 1 4.53, n

8.58; found: C 58.96, H 4.48,
[a]?®*5 +101° (C = 1.1, DMF)
[0929]

<Compound of Example 108>

Yellow powder

N 8.30.

'H NMR (400 MHz, DMSO-dg) & 1.49-1.68 (2H, m), 1.78-1.86 (1H, m),

1.886-1.96 (1H, m), 2.59 (3H, s), 2.74-2.85 (2H, m),

J=12.2 Hz), 3.71 (1H, dd, J =

12.2, 3.6 Hz), 3.90-

7.18-7.24 (2H, m), 7.29-7.34 (2H, m), 7.44 (2H, m),

J="7.9, 1.8 Hz), 8.34 (1H, d,

J = 7.3 Hz), 12.85

HR-FAB*(m/z): 458.1371 (+2.2 mmu) .

Elemental analysis calcd (%) for C;3Hz1FoN303S:

9.18; found: C 60.15, H 4.55,
[a]*®7", +105° (C = 1.1, DMF)
[0930]

<Compound of Example 109>

Colorless powder

N 8.91.

283

3.58 (1H, d
4.05 (1H, m)
7.64 (2H, dd

(1H, brs).

C 60.38, H 4.63,

14

4

’
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HR-FAB™ (m/z) 382.1197 (-2.8 mmu) 15 [0936] <Compound of Example

115> Cream-colored powder 1H NMR (400 MHz, DMSO-d6) 5 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, 20d, J=11.6Hz), 3.75 (1H, d, J=11.6Hz), 3.97-4.08 (1H,

m) 720726(1H m), 7.28-7.35 (2H, m), 7.47 (1H, s), 7.55-7.65 (2H, m),
J 79Hz) 8.23 (1H, d, J = 7.9 Hz), 909(1H dJ= 79

0y 15051 i, B ARG () 362410 (30 mamuy 286 €0 11, ),
179N a0 1ind ¢ 62,50, 1 15, W 10.8b: (027 0°108 (B2 L pwihy 2 52

(35 il ez OISO ff%imp%o é mrfa@gfi";’@eé’lﬁ‘w‘%”f%lz o, m
7 36(%;)‘336 28]67(2{&{“ rr)%)s? 18 (‘ijﬁ é%“ziom}zgg é}(zﬁ m)5?47
(lH,(:Hl_,' ? ;;637(('15 gg ;%G(glgl dl,,\1 = 8.6 Hz), 7.80-7.90 (2H, m),

1 (1H, s) H,d;J 5),12%81 (1H, brs). HR-FAB" (m/z) :

HR_F i}yl S%?z%%e@?;% anal SIS calcd (%) for
Elemental analysis calcd (%) for C;9H13C1,N,03°1/10H,0: C 57.76, H
4.62, N 7.09; found: C 57.58, H 4.48, N 7.08.
[a]*®®") +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 (l1H, 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,sH,3FN,04°3/10H,0: C 68.26, H5.34,
N 6.37; found: C 68.17, H 5.25, N 6.38.
[0]?®°"p+81.7° (C = 1.1, DMF)
[0932]
<Compound of Example 111>

Pale reddish brown powder
284
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15 N 6.34; found: C 67.76, H 5.23, N 6.38. [a]21.1" +73.2 (C = 1.1, DMF)
[0938] <Compound of Example 117> Colorless powder 20 1H NMR (400
MHz, DMSO-d6) 5 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 (1H,d, J=12.2
Hz) 3.95-4.06 (1H, m), 7.18-7.25 (1H, m), 7.28-7.36 (2H, m), 7.44 (1H,
7.46 (1H, s) 7632Hc1J—86Hz 7.95 (2H, d, J = 8.6 Hz), 8.80

B g H‘%POJMHrZs ﬁ%sﬁiz%fd ?5](115|5bﬂs) 2§? FABY iz Uob: 24t 1, ™)
Lo SR ey O o SRR C RS,
o R <§%°azzd;ff%% BT
e e Re o,

5bi ?g (]é l)Hst?lez‘% H% 12 H231H8 l(a%?sigz:—;}ﬁqﬁA@ (m/?fzfH A
.%4%219911(59990”’”’1%, brs)

HR-FAB" (m/z): 435.1466 (-1.0 mmu) .

[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, 4, 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, 4, J = 7.3 Hz), 16.94 (1H, brs).
HR-FAB" (m/z): 435.1483 (+0.7 mmu) .

Elemental analysis calcd (%) for C,ysH,3C1IN,03°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-dg¢) & 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 (1lH,
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15 [a]21.1 +53.1 (C = 0.5, DMF) [0940] <Compound of Example 119>
Orange powder 1H NMR (400 MHz, DMSO-d6) 5 1.50-1.70 (2H, m),
1.75-1.86 (1H, m), 20 1.87-1.96 (1H, m), 2.41 (3H, s), 2.81 (2H, t,J =
10.4 Hz), 3.58 (1H,d,J=12.2 Hz), 3.71 (1H, d, J = 12.2 Hz), 3.90-4.03
(1H, m), 7.24 (1H, d, J= 7.3 Hz) , 7.30-7.37 (2H, m) , 7.41 (1H, s),
744774(&tm)76%%HJ1J=86Fﬂ)794ﬂHJLJ=13HaJ283
B T(TH/ brs) 138 HR-FAB (n15): 4851160 (-3:6 mmay:” 288 (288D 18 (c 7 - 28
= 1.0, DMF) 0941] <Caompound of Example 120> Colorless powder 5 1H
(1H, r\ﬁ%/!Rtho %m%z,ﬁ\)/lso%dggs 1120-1%93%1H, m), 1.56-1.72 (1H, m), 1.89
2H, t, J = 14.0 Hz), 2.00-2.10 (1H, m) , 2.86 (1H, t, J = 11.0 Hz),
HR‘F%%a-é‘.‘HsZ(}zH,‘lr%é :ff% UH 'Jéimf.%lh'z), 3.18-3.30 (2H, m), 7.42 (1H,
t,J=7.9Hz), 7.53(2H,d, J =8.6 Hz), 7.66 (1H =7.9Hz), 7.70-7.78

ELenES An)2 7 QL EH, 621 S8.6%12) 8.02° 1o ( 00 Y26 vy bEadger 041
o o QL DAL O IRCAS (0 gapoén 25, Eemen
[0939?.46, H 5.60, N 6.14. [0942]

<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, 3 =9.2 Hz), 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, 4, J = 7.9 Hz),
8.22 (1H, d, 3 =7.9 Hz), 9.20 (14, 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 (1H,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
(14, 4, J = 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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15 <Compound of Example 121> Colorless powder 1H NMR (400 MHz,

DMSO0-d6) 5 1.18-1.32 (1H, m), 1.55-1.72 (1H, m), 1.74 -2.08 (2H, m),

2.84 (1H, t, 3 = 11.0 Hz), 2.95-3.10 (2H, m), 3.15-3.35 (2H, m), 6.98 (2H,

d, J =8.6 Hz), 7.07-7.15 (2H, m), 20 7.20-7.28 (2H, m), 7.42 (1H, t,J=7.9

Hz), 7.66 (1H, td, J= 7.9, 1.2 Hz), 7.72 (1H, d, J = 7.9 Hz), 7.83 (2H, d, J

= 8.6 Hz), 8.02 (1H, d, J = 6.1 Hz), 8.40-8.48 (1H, m), 17.99 (1H, brs).
Elemppi pABT(RYZS 4161888 (40 6imbyo EleMientl Shhh/SiS cdicedebtor 5+ 11/

C26H25FN204.3/10H20Q: C 68.80, H S.68,. 25 N 6.17; found: C 68.83, H
N 105.%%’: V\?g.%p}’(g%g [§&43% £Com ohl%d df E]xém%e 122> Colorless powder
,1H NMR (400 MHz Dlvlso-dai 51.20-1.35 (1H, m), 1.55-1.70 (1H, m), 5
(071 78t1.08 (245 mi), 2.042. 2% 1H, m), 2.86 (1H, t, J = 11.0 Hz), 3.02 (2H,
093959 = 6.7 H2), 310 (1H, d, I = 7.9 H2), 7.41 (1H, t, J=7.9 Hz), 7.55 (LH,
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 (1H, dd, J = 7.9, 1.2 Hz), 8.10 (1H,
<C°m8?3“é7.8?|§3, §%qﬁl-|l,z1§>dd, J=7.9, 1.2 Hz), 9.31 (1H, t, J = 6.1 HZ),

c 17.92 ((:)LH Cgrg,% I—CiiR-FAB‘ (m/z) : 396.1402 (+2.0 mmu) [0944]
ream-colore er
<Compoun OIéNxampIe 123> Colorless powder

'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, d, J = 12.2 Hz), 3.97-4.07 (1H, m), 7.18-7.26 (1H, m),
7.28-7.35 (2H, m), 7.47 (1lH, 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 =17.3
Hz), 12.81 (1lH, brs).

HR-FAB" (m/z): 435.1512 (+3.6 mmu) .

Elemental analysis calcd (%) for C,sH,3C1IN,03°2/5H,0: C67.92, H5.43,
N 6.34; found: C 67.76, H 5.23, N 6.38.

[]?®7", +73.2° (C = 1.1, DMF)

[0938]

<Compound of Example 117>

Colorless powder

'H NMR (400 MHz, DMSO-d¢) & 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 (1, d, J = 12.2 Hz), 3.95-4.06 (1H, m), 7.18-7.25 (1H, m),
7.28-7.36 (2H, m), 7.44 (lH, s), 7.46 (l1H, 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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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=12.2Hz), 3.67 (1H, d, J=12.2Hz), 7.12-7.23 (1H, 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, 20 brs). HR-FAB" (m/z)
449.1657 (+2.5 mmu) 5%945 <Compound of Example 124> Colorless

0

AR-F35wdEF280 1H KMR { 4z, DW&O-d6) 5 1.10-1.25 (1H, m),
1.48-1.62 (1H, m), 1.70-1.82 (2H, m), 1.83-1.95 (1H, m), 2.72 (1H, t, J =
Elemgp z)?“ﬁﬁ?%-%%io %ﬁﬂ%,(gﬁé Bho %z#za%,?%f zzf:‘l, 823 &58.6%3; 73, N
7.08-7.20 (3H, m), 7.21-7.35 (4H, m), Z.45(1H, s), 7.87 (2H,d, 5J=8.6
7875 BARG (18, tgg ':Z§2.'5 ﬁz)? 1%%'9 FL} 'b?g)'HR-FAB‘ (m/z) : 449.1913
,{+3.7 mmu). Elemental analysis calcd (%) for C26H25FN20y1/5H20: C
[ " 69.07" #7586, N'620" found?' &' 88.83, H 5.56, N 6.07. [0946] 10

[O93< ompound of Example 125> Colorless powder 1H NMR (400 MHz,
D S0O-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,
<com8,obm%12°.§( r%?ﬁq.%ie(lﬁ%, §,>J = 12.2 15 Hz), 7.15-7.20 (1H, m), 7.25-7.34

Crealglz—h':’omzjge'és E()]éb'vds ja 7.57 (1H,

'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, 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 (1H, s), 8.66 (1H, d, J =7.9 Hz),
12.83 (1H, brs).

HR-FAB" (m/z): 442.1001 (+0.9 mmu) .

[a]?®-7°, +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
(l1H, d, 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
(34, m), 7.68 (2H, d, J = 8.6 Hz), 7.94 (1H, d, J =7.3 Hz), 12.83
(1H, brs).

HR-FAB' (m/z): 455.1160 (-3.6 mmu).
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td, J=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, d, 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) 20 Elemental analysis calcd (%) for
C2,H2,N303S1/10H20: C 63.49, H 5.38, N 10.58; found: C 63.39, H 5.27,
N 10.48. [0947] <Compound of Example 126> Colorless powder 291 1H
,NMR (400 MHz, DMSO-d6) 5 1.60-1.74 (2H, m), 1.85-2.00 (2H, m),
[a]5 65-2 ¥581H M) 205%3.07*BM, m), 3.16 (2H, d, J = 7.9 Hz), 4.29 (2H,
[0943,]J =5.5Hz),7.31 (2H,d,J =79 Hz), 7.42 (1H,t, J=7.9 Hz), 7.49 (2H,
;J=8.6 Hz), 7.59 (2H, d, J = 8.6 Hz), 5 7.62-7.69 (3H, m), 7.75 (1H, d, J

=7.9Hz ’ﬁ8§8§ﬂlH dd %= 7.9, 1.2 Hz), 8.56 (1H, t, J=5.5Hz), 17.41

<CompAYTiSts P 1/2)* %249.1596 (-3.6 mmu) Elemental analysis calcd

col géc%for C26 2§CC3N203.3/5H20: C 67.92, H5.74, N 6.09; found: C 67.75,
°-°H 557, N¥02 10 [0948] <Compound of Example 127> Colorless

T 382 74 (141 595305 (241 i) 5 0313 (20 oy 28 )
L9 35 Gl ) PAT (LA, T LT3 Hy o8 b, £ 273y 75~ 1
Hz), 2.96-3.06 (2H, m), 3.10 (1H, 4, J = 7.9 Hz), 3.18-3.30 (2H,
m), 7.42 (1H, t, J = 7.9 Hz), 7.53 (2H, 4, J = 8.6 Hz), 7.66 (1H,
t, J=7.9 Hz), 7.70-7.78 (5H, m), 7.91 (2H, d, J = 8.6 Hz), 8.02
(1g, 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 C,gHysCIN,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-d¢) & 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, d, 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 (lH, td, J="7.9,
1.2 Hz), 7.72 (14, d, J = 7.9 Hz), 7.83 (2H, d, J = 8.6 Hz), 8.02
(1, d, J = 6.1 Hz), 8.40-8.48 (1H, m), 17.99 (1H, brs).
HR-FAB" (m/z): 449.1883 (+0.6 mmu).

Elemental analysis calcd (%) for CysHzsFN,04°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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(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 (%) for C26H25FN204.1/5H20: 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 292 1H NMR (400 MHz, DMSO-d6) 5 1.60-1.75 (2H,
[094m , 1.90-2.03 (2H, m), 2.68-2.80 (1H, m), 2.96-3.07 (2H, m), 3.17 (2H, d,
= 7.3 Hz), 4.60-4.72 (2H, m), 7.38 (1H, d, J = 7.9 Hz), 7.41 (1H, d, J =
7.9 H),I48:HL?,JzSﬁFuL766UkLm,J:79,LSH@,1735
<Com{°ﬁ—l|1,n€,%féf 79ROy 7ol {1H, d, J = 7.9 Hz), 8.02 (2H, td, J = 7.9, 1.8 H),

01,907 (1H, t, I = 6.1 Hz), 17.32 (1H, brs) HR-FAB' (m/z) 396.1402 (+2.0
°- mm). Etémental analysis calcd (%) for C21H21N303S: C 63.78, H 5.35,

o 108 [ GRS NI D <Conpound sy o
L 7sLERRSL N I LSRN I 106508 20 200N,
07 (G 155 % Pl 7 18 54 1M, W, 725738 G . 77 (e
J = {?Q’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 (1H, 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 (1lH, 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 (1H, m), 7.25-7.38
(24, 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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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 C26H25C3N203: C 69.56, H 5.61, N
6.24; found: C 69.39, H 5.62, N 6.13. [0951] <Compound of Example
130> 25 Colorless powder 293 1H NMR (400 MHz, DMSO-d6) 5
1.50-1,63 (2H, m), 1.70-1.77 (1H, m), . 1.83-1.90 (1H, m), 2.45-2.55 (1H,

) 585,975 (1 %1%97585 AH, £ 2152 G553 BA 1k d3TL-£2o HE, ™
02038 S5 1) 6 83 (O 43 - e} 967 5o (o iy 7aS7dE D ).
e e
0574 1G] SEoMbouta 2t EXRpIa 1315 Colored potier T NWB [abghs &
- P pEaEE e . g g o
LTS PR g 8322 g i a1

Elemdidts '3a5ng%_|y’sni1)s’ 7c'§9c(él;[H(’%) for CheHysFN,04+1/5H,0: C 69.07, H 5.66,

=

w

~J

o

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, d, J = 12.2
Hz), 7.15-7.20 (1H, m), 7.25-7.34 (2H, m), 7.45 (1H, s), 7.57 (lH,
td, J = 7.9, 1.2 Hz), 7.63 (lH, td, J = 7.9, 1.2 Hz), 8.14 (1H,
d, J =7.3 Hz), 8.22 (1H, d, 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 C,1H,1N3035°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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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
C2,H2,N303S1/5H20: C 63.20, H 5.41, N 10.53; found: C 63.04, H 5.33,
N 10.50. [0953] <Compound of Example 132> 25 Colorless powder 294
1H NMR (1%1%2 MHz, DMSO-d6) 5 1,53-1,68 (2H, m), 1.74-1.83 ng m

N9 00 1 )2 802 78 2k, W), 287 (1A Fy Y 122 iz 23 %0 ()&%ﬁ m

2S5 ). £ 1198 (oM ), 748 (1) ot 5 Ont, i 9 6 He). 1010 %)
29 2t o0 10 osbioa 04 Stor € 68 B, H .36, N BaBL s
7 = Gk pondar T4 MR (400 Mtz VSO o) &1 5000 48 (I, P 0 52"+
752l 5 el (M, 3 £ 13 6 104 ia) 2 84 (1 Bl 3= 13 391 k) 558 T
1

o A T i - a5 4110 3 our 4% (B 740 1,
sr-rAE [ (a9 H2haGA8 48H. Rrs), £67 Ik, d. I =

Elemental analysis calcd (%) for Cy¢H,sC1IN,03°3/5H,0: C67.92, 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=8.6 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, 0 = 7.3 Hz), 7.72
(14, 4, 3 = 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) .

Elemental analysis calcd (%) for Cy¢HysFN,04°1/5H,0: C69.07, H5.66,
N 6.20; found: C 68.81, H 5.62, N 5.99.

[0949]

<Compound of Example 128>

Colorless powder
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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, 295 ), 7.20 (1H, td, J = 7.9,
2.4 Hz§|g7.28-7.34 2H, m%, 7.43-7.45 (3H, m), 7.51 (2H,d, J=8.6 Hz

G o0 W5 S42) 6 (o b D8 6k, 12 82 (B D (s
258 ConRRAE IO € 7117 Ho 75, N 432 Tound . 71040, W70, N 325, 17)
¢ ol et S o> Coesspir Jp RS
) 5 b 8, 3 S 116 5 ), F0L LEH ey 13851 Koy A T+
(L8 0 VT 275, 2.1 i, 157,280 3o (2P b 7 48 (I 1), 7 -
7.9, Zﬂg (A z()(rjﬁ’ /‘Z]SB: ﬁgﬁ@ig‘ﬁ:’rﬁ&s‘] T 88 2),12.87 Qs brsl: ¢ |
HR-FAB" (m/z): 396.1402 (+2.0 mmu).

Elemental analysis calcd (%) for C,1H,1N3053S: C63.78, 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 (1H, 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 (l1H, 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, 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 Cy¢HysC1IN,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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[0957] <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 H

NN, W = 88T93 776 GH U 28 6 AY), 1982 (1H brs) |/ B, w,
153 ot ROCING € 71 83, oL N2 5 Tthd: C.7Ee Sk N0 (11
. SR Corpougf ey P> Coless IEINING
120 S SRy, 364360 (1H ). 45 (315, 6 0 G A9 B -
o DRSS L LR R LB B TG
o, TRCTRE BRI T HAT AT (OS
HR-FAB" (m/z): 449.1869 (-0.7 mmu).

Elemental analysis calcd (%) for CygHysFN,O4: C 69.63, H5.62, N6.25;
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 (1H, 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 (l1H, 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, J=7.9 Hz), 7.45-7.53 (2H, m), 7.93 (l1H, 4, J = 7.9 Hz), 8.05
(lH, 4, § = 7.3 Hz), 8.98 (1H, t, J = 6.1 Hz), 12.83 (1H, brs).
HR-FAB® (m/z): 396.1373 (-0.9 mmu).

Elemental analysis calcd (%) for C,1H,1N3035°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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<Compound of Example 138> Colorless oil 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,
9 697QH(jJ 8.6 Hz), 7.05 (2H, dd, J=9.2, 4.3 Hz), 7.15 (1H, td, J
1.8 Hz), 7.22 297(2H t,J= 86H%728736(4H m), 7.44 (1H

H N%F?s) Ch Usdiira, 7SO TR 1(m?z”) 436 +33 mrha) f0960]5 (T ™/
190580 ey 1 M1 6 al%g;aéi" T ) 1 “79?5% 2 52

2705 “’;“fq?zf 7507 45 (GH. 1, %%fgsxzﬁ“ﬁﬁ“ 1756 (s,
(48, é%fnme g@?éﬁs@“&m ?@ iLz“mpm"%%%éo 6le] Dhv %d Of
ZH’%%’g ggg H "‘f % 1}2 Eﬂﬁﬂl% %ogé%ml% 33H12)(1H

HR— Fg‘%dr%]ﬂ}?sé}H 93% 1676§-|Z? I?)%OI(‘\]-H d J 6.5 Hz), 3.81- 389 (1H, m),

Elemental analysis calcd (%) for C,sH,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 (1lH,

td, § =12.2, 3.1 Hz), 3.71 (1H, dd, J = 12.2, 3.1 Hz), 4.54 (2H,
d, J=6.7Hz), 7.20 (1H, td, J = 8.6, 2.4 Hz), 7.26-7.35 (3H, m),
7.40 (1H, td, J = 7.9, 1.2 Hz), 7.48 (1H, brs), 7.67 (1H, 4, J =
7.3 Hz), 7.88 (1H, 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-dg) & 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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7.50 (2H, d, J = 8.6 Hz), 7.59-7.64 (2H, m), 7.84 (2H, d, J = 8.6 20 Hz),
7.95 (1H, d, 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 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
éSH, s), 2,54-2.59 (1H, m), 2.65-2.77 (2H, m), 3.52-3.55 (1H, m),

S) s 373 55 1H M), .95 (1H, o 3% FE Y Ky, 9997 (tH, d = 18)g Hy) 23745
. , 1d, =7.3, 2, , 1.27-7. ,m), 7. , brs), 7.
SR LA e o et o

(+3.9 mmu) [0963] <Compgound of Example 142> 10 Pale yellow powder
(2H, 1if'Nr%/[|R‘(4 ogl\/l%zz],) D 08;6)‘{5?%5%]5% {1H, m), 1.60-1.70 (1H, m),

5005 ) A ) 309400 GH Y. 408-4.40 (3H, m), 7.37 (11 1.9 =

e BDIEELE R AT e S A s o,
founlPI64] §gpgbqo%d5qf,@<,arﬁplg 143> Pale yellow powder

[0956]

<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 (1H,
dd, J = 11.6, 10.4 Hz), 2.80 (1H, td, J = 11.6, 2.4 Hz), 3.61 (1H,
td, J = 12.8, 3.1 Hz), 3.75 (1H, dd, J = 11.6, 3.1 Hz), 3.97-4.04
(24, m), 7.07 (24, d, 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, d, J = 8.6 Hz),
7.64 (2H, d, J = 8.6 Hz), 12.87 (1lH, 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, 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 (1lH, d, 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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20 1H NMR (400 MHz, DMS0-d6) 5 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). 25 HR-FAB (m/z): 456.1153 (+0.5 mmu) 299 [0965]
<Compound of Example 144> Colorless powder 1H NMR_(400 MHz

(35, Bils0ldeys 1964-1975 (2, ) 21/9322.04 (5F1, M) 75 938’ (3HEs)° HZ) . 7-70

2.97-3.09 (3H, m), 3.17:3.26 (2H, m), 7.39 (1H, td, J = 7.3, 1.2 Hz), 7.47
(28, ﬁz R %:él-lg)z,)T.G&:%Ilg,z(td,qJHd 737 2 Hz), 7.72 (1H, d, J = 7.9 Hz),

7.82 (2H,d, J = 8.6 Hz), 7,99 (1H. dd. J = 7.3, 1.2 Hz), 10.71 (LH, brs),
HR‘F%J?.z‘é‘gﬂ,'bréf %&-ﬁls‘fﬁq%z)%%@ﬂsl (+0.2 mmu) 10 [0966]
oIS il 45 s P DL M,

51 (3H, 5),2.73 (1H, dd, J =116, 8.6 Hz), 15 2.87-2.93 (1H, m), 3.51
fou“%’l‘H,ctd, &%fz.z,ﬁs.%/ﬁzg): 3J“b§1(]ﬂ-% dd, J = 12.2, 3.7 Hz), 3.86-3.95 (1H,
0o5). 6.42 (1H, d, J =153 Hz), 7.20 (1H, td, J = 7.3, 2.4 Hz), 7.30-7.35

H, m), 7.45 (1H, brs), 7.59 (2H, d, J = 8.6 Hz), 7.60 (1H, d, J = 15.3

cconH2 7,96 (2H,d, 378.6 Hz), 8.27 (IH, d, J = 7.3 Hz), 12.81 (1H, brs)

Colorless powder

'H NMR (400 MHz, DMSO-d¢) & 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 (1lH, 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,sHyFNO4: 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, 4, J = 6.7 Hz), 3.56-3.61 (1H,
m), 3.65-3.69 (1H, m), 4.46 (2H, s), 6.97 (2H, 4, J =8.6 Hz), 7.05

(24, dd, J = 9.2, 4.3 Hz), 7.15 (1H, td, J = 7.3, 1.8 Hz), 7.22

297



10

15

20

20 HR-FAB (m/z): 482.1319 (+1.4 mmu). Elemental analysis calcd (%) for
C25H24C3N303S1/10H20: C 62.06, H 5.04, N 8.69; found: C 61.98, H
5.01, N 8.46. [0967] <Compound of Example 146> 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), 294299(1H
m), 303308(1H m) 320323(1H m), 395403(1H m), 6.39
(28, 3t 18 31 756.7.40 @H, M) 7.56'AH™, 3 2153 Hz): 5 %é(z 9
= 8.6 Hz), 763768(2H m), 7.94-7.99 (3H, m), 8.33 (1H,d, J = 67Hz),
16.75 (1H, brs). HR-FAB (m/z): 482.1344 (+3.9 mmu). Elemental analysis
Ic (}_%for %\%H%‘% éS /5H20: C60.93, H S.15, N 8.53; found: C
AR- Fé% Zin? 5Czj %J{ % 65] r%pound of Example 147> Colorless
[O%??Wder 1H NMR (400 MHz, DMSO-d6) 5 1.31-1.40 (1H, m), 1.52-1.62
IH, m) 174:L81(2H m), 2.35 (3H, s), 2.42 (2H,t,J=7.3 Hz),
<cOm2 52- §57 1 b é%r .80 (1H, m), 3.03 (2H, t, J = 7.3 Hz),
By rS% dd, J = 11.6, 2.4 Hz), 3.73-3.82 (1H, m), 7.12

cOlO%ﬁdJ 7, Hz)728(1HtJ 7.9 Hz), 7.33 (1H, d, J = 7.3 Hz), 7.44
s), 74§ (2H, d, = 8.6 Hz), 7.83 (2H, d, J = 8.6 Hz), 7.95 (1H, d, J

1 R CaldB 289 AHA0RIS)y 5 1.48-1.62 (1H, m), 1.63-1.77 (1H, m),

brs)

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, 4, J = 9.1 Hz), 7.20-7.43 (2H, m),
7.59 (2H, d, 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 (1, 4, J = 6.5 Hz), 3.81-3.89 (l1H, m), 7.34-7.38 (1H, m),
7.50 (2H, d, J = 8.6 Hz), 7.59-7.64 (2H, m), 7.84 (2H, d, J = 8.6
Hz), 7.95 (1H, d, 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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20 HR-FAB'(m/z): 484.1488 (+2.6 mmu). Elemental analysis calcd (o) for
C25H26CJIN303S1/4H20: C61.47, H S.47, N 8.60; found: C 61.33, H
5.29, N 8.41. [0969] <Compound of Example 148> 25 Colorless powder
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
2.87-2.92 1H m} 2.97-3.01 (3H m23305308(1H m), 3.85

1 S A R (LS 278 P, 748 (200 ) e B )t 5546 (B,
BEE T HE e Erre

M TR T N
B iy s S
- %15H8 ri)ggé% sl g‘%ﬁi%} 1%15% (1H4§53 §?f%§4lﬁfz% 7.1 %%76251 A

7.9H7), 7.2  m), 7.44 (1H, brs), 7.46 (1H, d, J = 7.3 Hz), 7.54

- B éﬁJ 1 8’6 z)ﬁéé';( | J‘:%s'. r@ 12.80 (1H, brs).
HR-FAB' (m/z): 442.1395 (+3.9 mmu).
[0963]
<Compound of Example 142>
Pale yellow powder
'n NMR (400 MHz, DMSO-dg) o 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
(1H, t, J = 7.3 Hz), 7.51-7.60 (35, 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) o 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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20 HR-FAB (m/z): 486.1230 (-2.5 mmu) [0971] <Compound of Example
150> Colorless amorphous 1H NMR (400 MHz, DMSO-d6) 5 1.42-1.52
(1H, m), 1.60-1.70 (1H, m), 25 1.85-1.95 (2H, m), 2.42 (3H, s), 2.78-2.83
(1H, m), 2.86-2.91 (1H, 302 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
éZH, d, J =8.6 Hz), 7.57-7.65 (3H, m), 7.89 (2H, d, J = 8.6 Hz), 7.97 (1H,
(09044, 3=7.9, 1.2 Hz), 16.65 (1H, brs) 5 HR-FAB (m/z): 486.1281 (+2.7
mmu) [0975%\}f<§cmmpo nd of Example 151> Colorless powder 1H NMR
<Comps3y MH: £d6) 2445 1 58 (1H, m), 1.62-1.70 (1H, m), 10
co1o1,75-1.84 (2H, m), 2.30 (3H, s), 3.00 (1H, dd, J = 11.6, 7.3 Hz), 3.11-3.16
O LOFhg S7) PE56%526 (1H, m), 3.44 (1H, dd, J = 11.6, 2.4 Hz), 3.79-3.87

G oAk SRR, e, b B s b ir 9 s o
2. 38 e T b R b 2Oy o 48k, ea,
7 - 149158 (M) 168179 (I M)_ 5 ¢ uzy, 7.64 (1m, td, T = 7.3,

1.2 Hz), 7.72 (1H, d, J = 7.9 Hz), 7.82 (2H, d, J = 8.6 Hz), 7.99
(lH, dd, § = 7.3, 1.2 Hz), 10.71 (1H, brs), 17.26 (lH, brs).
HR-FAB' (m/z): 456.1151 (+0.2 mmu) .

[0966]

<Compound of Example 145>

Colorless powder

'H NMR (400 MHz, DMSO-d¢) & 1.43-1.52 (1H, m), 1.58-1.68 (1H, m),
1.78-1.92 (2H, m), 2.51 (34, 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 (1H, dd,
J=12.2, 3.7 Hz), 3.86-3.95 (l1H, m), 6.42 (1H, d, 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, 4, J = 8.6 Hz), 7.60 (1H, 4, 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 CysH,4,C1N303S°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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20 1.89-1.98 (2H, m), 2.32 (3H, s), 2.92 (1H, 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 (1H, 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 (1H,d,J=7.9 Hz), 9.18
(1H, s), 16.72 (1H, brs). 25 HR-FAB (m/z): 471.1273 (+1.5 mmu) 303

- NlJ’(%gm] <Compound of Example 153>_Pale yellow powder 1H NMR (400

HY BMEE%d6) 8T D081 )36 (1H,1y, '1.84-1' 64 (1K) m) ! 52776175 (1H; ™
190 D e e e 2 e f s ig? (18,
m) o §90 e Uy S Dy YR Ons oty T oSt Lo iy 639
8, RS G 30110 100 rte e e et ok -2 2
756, GO B (G070] D1 L bt oy Eatil Tk Gorhints Bt ™
3331 OO B (111 e LG TR (B 1 S (SEL 2] 3 452,65 CLH ).

i r 2691449, 353 12.2, 104 Kz, 276 (1H,1d, 1 =122, 2.4

Elemental analysis calcd (%) for CysHy,C1IN303S*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-d¢) & 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
(lH, m), 2.74-2.80 (1H, m), 3.03 (2H, t, J = 7.3 Hz), 3.47-3.52
(l1H, m), 3.58 (1H, dd, J = 11.6, 2.4 Hz), 3.73-3.82 (1H, m), 7.12
(14, 4, § = 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, d, J = 8.6 Hz), 7.83 (2H, d,
J = 8.6 Hz), 7.95 (1H, d, J = 7.3 Hz), 12.89 (lH, brs).

HR-FAB" (m/z): 484.1488 (+2.6 mmu) .

Elemental analysis calcd (%) for CysHysC1IN303S*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
301
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20 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). 25 HR-FAB (m/z):
439.1255 (+0.8 mmu) 304 Elemental analysis calcd (%) for
C24H23C3N202S: C 65.67, H 5.28, N 6,38; found: C 65.62, H5.32, N

1 gy d 47 < OMpBUAA of Exeiglie 1865 5 Eoldhbss potiet T NME-

L or SO PUSOII LA Ot ) S0 S ) b ;%—2-79
it ) e
3 85H@é*73f§7((11 tm§6 Sty i N (§ %E'i Zé%(% 73)%12 é%EfH tr)r:%)_ 8.6 Hz),
754800 B@g@‘}éﬁl@ (rfzéﬁzlrggl]\l %gfﬁﬂ:}alyséigz%c&(‘é( =73
H )’?A%OORI}I 717%7M§ 6c;usn 4{;%% % 2Cg &ere S 9wder 1H NMR
HR-FAB' (m/z): 484.1485 (+2.3 mmu).

Elemental analysis calcd (%) for CysHysC1N303S°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, 4, J
= 7.9 Hz), 7.28-7.34 (2H, m), 7.44 (1H, brs), 7.46 (1H, d, J = 7.3
Hz), 7.54 (2H, d, J = 8.6 Hz), 7.91 (24, d, 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-dg) & 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,
302
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20 (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). 25

HR-FAB (m/z): 472.1117 (+1.9 mmu) 305 Elemental analysis calcd (%)
for C23H22C3N304S1/5H20: C 58.09, H 4.75, N 8.84; found; C 57.95, H

m) 266 N 872, (0978 kCompourid 6t Example 1575 8/ColoHeé bowttet® 267
Z, S dd,
(1H, ifE'Ng/l 3%0: i Ei'\gs 3d316)H£ %’SSE?MQ)JZ %3%11% Hz; 3. 2é2?§8 d, J

2H, m), 4.04 (1 J= 11024H (1 J 98, 3.1H
é 2H47d = Zgé (35509 2571 é)cgn{)]z?i ;’13 (1R.§; E_Hfé'H?) o7
41- ) 4 7.52 (2H,d, J = 86Hz)787
Esz ;7 %g %78> ](%246 Zl%s?i“z% 12.90 (1H, brs).
z 8 1 Iemental analysis calcd (o) for
R Fggsﬁb%é :%@z%s%ééé 6%7 480 15 N 8.77; found: C 57.73, H
(097 69, N 8.48. [0979] <Compound of Example 158> Colorless powder 1H
}\AR(400 MHz, DMSO-d6) 5 2.40 (3H, s), 2.91 (1H, dd, J = 11.6,

<Compound of Example 151>
Colorless powder

'H NMR (400 MHz, DMSO-dg) & 1.52-1.58 (1H, m), 1.62-1.70 (1H,

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 (1H, dd, J = 11.6,

Hz), 3.79-3.87 (1H, m), 6.77 (1H, d4, J = 7.9 Hz), 7.22 (1H,
J=7.9, 1.8 Hz), 7.32-7.38 (2H, m), 7.46-7.50 (3H, m), 7.81
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-d¢) & 1.49-1.58 (1H, m), 1.68-1.79 (1H,

2.4

td,

(2H,

m),

1.89-1.98 (2H, m), 2.32 (3H, s), 2.92 (1H, 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

m), 6.82 (1H, d, J

6.1 Hz), 7.35 (1H, t, J = 7.3 Hz), 7.47
d, J=28.6 Hz), 7.57-7.65 (2H, m), 7.79 (2H, 4, J = 8.6 Hz),
(1, 4, J = 7.9 Hz), 9.18 (1H, s), 16.72 (1H, brs).

HR-FAB*(m/z): 471.1273 (+1.5 mmu) .
303

(1H,

(2H,

7.94
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20 10.4 Hz), 2.99-3.08 (2H, m), 3.27-3.43 (1H, m), 3.74-3.80 (1H, m),
4.07 (1H, dt, J = 11.6, 2.4 Hz), 4.19 (1H, dd, J = 10.4, 2.4 HzZ), 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). 25
HR-FAB (m/z): 472.1118 (+2.1 mmu) 306 Elemental analysis calcd (%)
0o10f C28H22C3N304S1/4H20: C 57.98, H 4.76, N 8.82; found: C 57.97, H
ﬂ]61 N 8.53. [0980] <Compound of Example 159> 5 Colorless powder
1H NMR (400 MHz D!\i%% d6) 5 2.40 (3H, s), 2.49-2.55 (1H, m), 2.71
<CompQung L FrE8A%HA° 354 (1H, d, J = 12.2 Hz), 3.59-3.68 (4H, m),
b.103.74:3.79 (1H, m), 3.97 (1H, dd, J = 11.6, 1.8 Hz), 4.74 (2H, s), 7.20 (LH,
ale e L oPPYYGH 7,34 (1H, t, J = 7.9 Hz), 10 7.39 (1H, d, J = 7.9 Hz),

& N%E;g;@ %Hs)wly%—i%ézﬂ/z) 45%631%8? 342 gkrilﬁr(r?:' glim%%tglgnal)}sllg ™),
N e P S
P TR

dd, §E¥)§§5 , 6.1 Hz), 3.02 (1H, dd, J =17.1, 6.7 Hz), 3.61 (1lH,

td, §=12.2, 3.7 Hz), 3.68 (1H, 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, 4, J = 8.6 Hz), 12.77 (1lH, brs).

HR-FAB' (m/z): 455.1192 (-0.4 mmu).

Elemental analysis calcd (%) for CyqH23C1IN,035°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-d¢) & 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), 2.9 (1H, dd, J =12.2, 10.4 Hz), 2.76 (1lH, 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) .
304



10

15

20

25

20 (1H, m), 4.00-4.03 (1H, m), 4.72 (2H, s), 7.35 (1H, td, J = 7.9, 1.2 Hz),
7.54 (2H, d, J = 8.6 Hz), 7.57-7.65 (2H, m), 7.90 (2H, d, J = 8.6 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] 25 <Compound of Example 161> 307 Yellow powder 1H
NMR (400 MHz, DMSO-d6) 5 1.50-1.62 (1H, m), 1.66-1.75 (1H, m),
1.78-1.88 (1H, m), 1.92:2.01 (1H, m), 2.58 (3H, 9), 3.11-3.21 (2H, m%,
Elemgigeg o8 3H! i)° 40T CH, dd, FE1258: 2A KDY 201 AH B8, 7 =2.4-28/ N
Hz), 7.06 (1H, %% J=9.2, 2.4 Hz), 7.58 (2H, d, J = 8.6 Hz), 7.92-8.01
63831 M8 32 (PH, 4% H7§ 718'42 (1R; brs). HR-FAB'(m/z):
[097221.1036 (+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),
<C°m§%%?r§.3?%(féiaﬁ%§i]f9i-%9§7 (1H, m), 6.71 (1H, d, J = 9.2 Hz), 7.09 (1H,
Colol%ed J=7.3Hz), 7.27 (1H, brs), 7.58 (2H, d, J = 8.6 Hz), 7.96 (2H, d, J =
86°H2), B14859 (3H, m). HR-FAB (m/z): 471.1272 (+1.4 mmu) [0984]

iy aCompeund of Example 163> 1 o0 0 36 (1n, 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, d=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 (lH, brs).

HR-FAB' (m/z): 411.1177 (-2.4 mmu) .

Elemental analysis calcd (%) for C,pH,,N20.,5: C 64.36, H5.40, N6.82;
found: C 64.46, H 5.35, N 6.58.

[0977]

<Compound of Example 156>

Colorless powder

'H NMR (400 MHz, DMSO-d¢) & 2.49-2.55 (1H, m), 2.63 (3H, s), 2.75

(lH, 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
(24, 4, J§ = 8.6 Hz), 7.97 (2H, 4, J = 8.6 Hz), 8.47 (1H, t, J =
5.5 Hz), 12.88 (1H, Dbrs).

HR-FAB'(m/z): 472.1117 (+1.9 mmu).
305



20 Pale yellow powder 1H NMR (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, 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 (2H, s), 7.21 (1H, td, J = 7.3, 1.8 Hz), 7.28-7.34 (2H, 308
m), 7.46 (1H, m), 7.54 (2H, 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

Elemepf for €23H3EBRN2E35 865736 15231 Ne 5632, Fouina " 82.08; | - 75

31, N 6.0§._ [a(]tzg "-él4.1 %ﬁ: = 1.0, DMI?SI—éPLC (CHIRALCEL 0J (Daicel
N 8'%@9&8&1? dustri s§ o Ltd.)y'o 846Nx fh; mobile phase:
[097§ xane/ethanol = 85/15 (0.1% TFA) , flow rate 1 mL/min, Temp.:40C): Rt
.5 min (>99% ee) 10 [0985] <Compound of Example 164> Colorless

) comz‘igf}%s %g MR(400 rz{%‘?,ymso-de) 5 1.46-1.67 (2H, m), 1.75-1.93
45, 5%"(%‘?1(? sy, 2.872.78 (2H, m), 3.47 (1H, d, J = 12.2 Hz), 3.60

cOlol%%H, d, J =12.2 Hz), 3.88-4.02 (LH, m), 7.13 (1H, d, J = 9.1 H2)

71727 MR ), 7.28-7.33 (1H, m), 7.56 (2H, d, J = 8.6 Hz), 7.93 (2H,

o SRR DA 1T OIS 0 ) R FARYRY 1z
0.5 GZPHRICENAQRSHR0: € 56,45, H 431, 20N B.54: Iundi € SGOSTH. 13
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 (24, d, J = 6.1 Hz), 7.22-7.25 (1lH, m),
7.36 (1H, t, J = 7.3 Hz), 7.41-7.42 (1H, d, J = 7.3 Hz), 7.47 (1H,
m), 7.52 (24, 4, J = 8.6 Hz), 7.87 (2H, d, J = 8.6 Hz), 8.70 (1H,
t, J = 5.5 Hz), 12.90 (1H, brs).

HR-FAB' (m/z): 472.1118 (+2.1 mmu).

Elemental analysis calcd (%) for Cy3H,,C1IN304S*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 (lH, 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 (1H, 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, § = 7.3, 1.8 Hz), 7.86-7.89 (3H, m), 8.70 (1lH, t,
J =6.1 Hz), 14.91 (1H, brs).

HR-FAB'(m/z): 472.1118 (+2.1 mmu).
306
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[0986] <Compound of Example 165> Colorless crystals 1H NMR (400

MHz, DMSO-d6) 5 1.52-1.62 (2H, m), 1.74-1.83 (1H, m), 25 1.86-1.93

(1H, m), 2.57 (3H, s), 2.66-2.79 (2H, m), 3.58 (1H, d, 309 J =12.2 Hz),

3.70 (1H, d, J=12.2 Hz), 3.86-3.97 (1H, m), 5.10 (2H, s), 6.78-6.83 (1H,

m), 6.93 (1H, s), 7.09 (1H, s), 7.23-7.32 (1H, m), 7.36 (2H, t, J = 7.3 Hz),

7.43 (2H, d, J=7.3 Hz), 7.56 (2H, d, J=8.6 Hz), 7.93 (2H, d, J = 8.6 Hz),
Elemgrnizad Anglysts 93199) ($2. 85 1%+ Brs) ARCFAR (12 5625154 25 - 76+

mmu) Elemental analysis calc%(%g for C30H28C3N304S3/10H20: C
N 8'%550?%%%8,%%0%;3?@%: 8335, s.gé'N 7.40.[0987] 10
098<|]:_xample 166>
L0985 ]2-12-(a-Chiorophenyl)-4-methylthiazole-5-carbonylJaminomet

<cOm§3§l1‘]ér(nﬁ.r.ph Ii@;{%}ﬁ%]gen i8>acid [0988]_ [Chemicql formula 225] Cl --- ~~/

P SoH 15 [0989] Trifluoroacetic acid (1 mL) was added
Colot tert_bu%!ﬂder . .

Jﬁcij[f-i[sz-&-ch|orophenyI)-4-methylthlazole-5-carbonyl]am|nomet

'H NMR (400 MHz, DMSO-dg) & 2.40 (3H, s), 2.49-2.55 (1H, m), 2.71
(1H, td, 0 = 11.6, 3.1 Hz), 3.54 (1H, 4, 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
(24, s), 7.20 (1H, dd, §d =7.9, 1.2 Hz), 7.34 (1H, t, J = 7.9 Hz),
7.39 (1, 4, § = 7.9 Hz), 7.46-7.48 (1H, m), 7.54 (2H, d, J = 8.6
Hz), 7.91 (2H, 4, J = 8.6 Hz), 12.87 (lH, brs).
HR-FAB" (m/z): 459.1186 (+4.1 mmu).
Elemental analysis calcd (%) for Cy3H23C1IN,04S*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-d¢) & 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
(1H, 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 = 8.6 Hz), 7.95 (1H, dd, J = 7.9, 1.2 Hz), 15.97 (1lH, brs).
HR-FAB" (m/z): 459.1193 (+4.8 mmu) .
[0982]

<Compound of Example 161>
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hyljmorpholin-4-yl]benzoate(113mg,0.214mmol)in dichioromethane 20 (1
mL). The mixture was stirred at room temperature for 2 hours.
Subsequently, the solvent was removed and almol/L aqueous potassium
hydroxide solution was added to the residue to make it basic. The mixture
was then made acidic by the addition of 2moi/L hydrochloric 310 acid.
The crystallized powdery product was collected by filtration and washed
TelL@RhRyAEFTo give 78.2 mg (78%) of the desired compound as a colorless

o T S ort ) o) 330 0146 (o . 450 G, b
17950y SRS G7 bt ) 7 906 (34 1y a0 s b D55 HE) 150 (7
™)t (00 Tor EOAEICA A0S 6T C BT 87 410 Bt o
o, ST ATNAT 000, caBe ST ) oSh g -
56 g%[ F-i[(llge?r??oﬂ?ia%i-é-%bxilnr%’eth8yi]%i2pe<r%:l?ri-l§yl]b%n:zaﬁj’e%y%é) [09]9%] mal
brs) [Chemical formula 226] N

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
(2, 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, 4, J =8.6 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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25

SAO N 20 CHO 0993] Using 3-[(benzothiazoi-2-yi)oxymethyi]piperidine
(58.0 mg, 0.234 mmol) and 2-fluorobenzaidehyde (0.0381 mL, 0.351
mmol), the 311 same procedure was followed as in Step Ic of Example 1
to give 10.1 mg (12%) of the desired compound as a colorless oil. 1H
NMR (400 MHz, CDC13) 5 1.58-1.62 (1H, m) , 1.71-1.82 (1H, m)
1.86-1.93 (1H, m), 200206(1H m), 2.28-2,38 (1H, m), 3.22 (1H, 5dd,

™ 3245 6 Ho.4Tz) |, 3:26-3531(15mY , 2.02-4.06°(3H, my *4.55M 28 ad, ~ 8- ©

m), 6.97 (1H. d, J = 8.6 Hz), 7.04-7.09 (2H, m), 7.29 (1H, td, J = 7.3, 1.2
i)?735291§7(%i)760(1H dd, J=7.9, 1.2 Hz), 7.86 (1H, dd, J =

~ 0. 9 m/z): 353(M+H) 10 [0994] Step 167b)
AR FﬁE[B ﬁé ZO'[%I&?OI '5'11 @(yme hyl]“plé)erldln lyl]benzmc acid [0995]

Che |calf mula227 \/N AONQ C 5 0996] An.aqueo
ElemL OfLSJ1‘Sso((:1‘aum ch orte%‘? 46Cﬁ?g ‘é%%g k LB 5.23,

6.32; found: C 62.06, H 5.31, N 6.06.

[0]?%-8°-14.1° (C = 1.0, DMF)

HPLC (CHIRALCEL OJ (Daicel Chemical Industries, Co, . Ltd.) ¢ 0.46
x 25 cm, mobile phase: hexane/ethanol =85/15 (0.1% TFA), flow rate :
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, d, J = 12.2 Hz), 3.60
(lH, d, J = 12.2 Hz), 3.88-4.02 (l1H, m), 7.13 (1H, d, J = 9.1 Hz),
7.17-7.24 (1H, m), 7.28-7.33 (1H, m), 7.56 (2H, d, 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 Cy3H;;C1FN5303S°*H,0: C 56.15, H 4.71,
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-dg) & 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 (1lH, d,
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mmoi) and sodium dihydrogen phosphate (6.89 mg, 0.0574 mmoi) was
added to a solution of 20
2-[3-[(benzothiazoi-2-y1)oxymethyi]piperidin-1-y1l]benzaidehyde (10.1
mg, 0.0287 mmoi) and 2-methyl-2-butene (0.00912 mL, 0.0861 mmaoi) in
tert-butanoi (3 mL) . The mixture was stirred at room temperature for 5
hours. Subsequently, 2moi/L hydrochloric acid 312 was added to make

I = e mikidre acidid U The Prixtire Was'thefr exfracted- Withethyl acetate&hd 2 - 10
(25, st T SV bRt Vel e itre T 3-7.32
(18, S el NN (400 D DNISCEue) & 1ia o0 (1 Myt by » 7-56
(2, A0 Da Tt s o O, ad 65, 33 1y 5 B oS At miass 7 -
13 e BT Gt PERE He) .28 (10, 2 76 13 oy, 7D CLH.

J=7.3Hz),74 ,td,.J = 7.3, 1.8 Hz), 7.63 (1H, dd, J = 7.3, 1.8
AR-E z),(]?.éé)(lH? %%%%4}3 215 H%T.UI—)%R-FAB‘(m/z): 369.1250(-2.3 mmu).

15 [0997] <Example 168> . .
L ey O b SR S e S T S O e ok - 507 B
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]morpholin-4-yl]benzoic 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]morpholin-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 aqueous 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
310
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20 Step 168a)
3-[3-[(4'-Chlorobiphenyl-4-yl)methoxy]piperidin-1-yl]benzaldeh yde [0999]
[Chemical formula 228] 313 ClI CHO [1000] Tetrabutyiammoniumiodide
(26.9mg, 0.0729mmol) andpotassium carbonate (206 mg, 1.46 mmoi)
were added to a solution of 5 3-[(4'-chiorobiphenyi-4-yi)methoxy]piperidine

. (220 mg, 0.729 mmoi) and 2-fluorobenzaidehyde (0.159 mL, 1.46 mmoi) .
acidiy NREdimetiyitormanideEIEY Phe Mikturdinasstirfed-at168c for=ation
8hours, Subsequently, water was added and the mixture was extracted
and ARGy AEBALE B DS Andd whiTrbd: The WabHEd oaa gt G emeound
was dried over m%%pel;ium sulfate and the solvent was evaporated.

&S @ phnfication of the re§ulting residue by silica gel column chromatography

g S s er 11T MR (o0 iz COCS S L © 521
201Gy G 505 iy o 17 (IR o =735 610, 36 550 (g 1
, 3.4053. 4.62 , d,.1.=12.2 Hz), 1H,d,J=12.2
) o6 o (O i 7 369 (i ) 7 407 S5 8y 780 (A
quJ 527)'9’ %?5‘#—2)7 ]6073]( Q:H_,l’ ‘?r?) , 7.94-7.96 (3H, m), 8.40 (1lH, t,

J = 5.5 Hz), 15.96 (1H, brs).

J

HR-FAB' (m/z): 472.1143 (+4.5 mmu) .

Elemental analysis calcd (%) for C,3H,,CIN30,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 167a)
2-[3-[(Benzothiazol-2-yl)oxymethyl]piperidin-1-yl]benzaldehyde
[0992]

[Chemical formula 226]

[0993]
Using 3—-[ (benzothiazol-2-yl)oxymethyl]piperidine (58.0 mg,

0.234 mmol) and 2-fluorobenzaldehyde (0.0381 mL, 0.351 mmol), the
311
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20 FAB'(m/z): 406(M+H) [1001] 314 Step 168b)
2-[3-[(4'-Chlorobiphenyl-4-yl)methoxy]piperidin-1-yl]benzoic acid [1002] 5
[Chemical formula 229] CI 1 COON [1003] Using
3-[3-[(4'-chlorobiphenyl-4-yl)methoxy]piperidin-1-yllbenzaldeh 10 yde
(156 mg, 0.384 mmol), the same procedure was followed as in Step 167b
of Example 167 to give 95.7 mg %9%) of the desired compound as a,

Same dotorfe’s %ﬁ/df&?l%i)ﬂqweffoé 2, DMBO-d6)’s 161069 (1fionfj Ve 10-1
1.70/6-1.8 (125!;:3 mo?, 1.94-2.03 (1H, m), 2.93-3.06 (2H, m), 3.11 (1H, dd, J =

mg (119 5% 18°fzf 330337 QM 3. 76:3B1°AH ), 456 (H, d, J =

Y R T (i L b i s U - &b
LB A ol F52 105 (6 ) eyl e Oy o 27 (17
0, S2HRACHNOIYIN0CTO.8G HETO, ', s 00 (3, ), 4.20-3.2¢
(l1H, m), 6.97 (1H, 4, J = 8.6 Hz), 7.04-7.09 (2H, m), 7.29 (1lH,
td, 4§ = 7.3, 1.2 Hz), 7.52-7.57 (2H, m), 7.60 (l1H, dd, J = 7.9,
1.2 Hz), 7.86 (l1H, 4dd4, J = 7.9, 1.2 Hz), 10.59 (1H, s).

FAB' (m/z): 353 (M+H).

[0994]

Step 167Db)
2-[3-[(Benzothiazol-2-y1l)oxymethyl]piperidin-1-yl]benzoic acid
[0995]

[Chemical formula 227]

[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
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) in tert-butanol (3 mL). The mixture was stirred at room

temperature for 5 hours. Subsequently, 2mol/L hydrochloric acid
312
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N 3.28; found: C 70.57, H 5.77, N 3.19. 315 [1004] <Examples 169
through 179> The procedures were performed in the same manner as in
Example 168 to make compounds given in Table 10 below. 5 [1005]
[Table 10] Ar P w(y O00H Absolute configuration Ar Y Example 169
Racemic Cl OCH2 mature Example 170 Racemic Cl CH20CH2 mixture

Example 171 Racemic i ] 0 CH20 mixture F ~ 0 1 Example 172
was ﬁﬁ&@e%‘iég TEHSGER3 ixtire RFlﬁJecExar%?er?Ll?étﬁéceeWﬁé CPEBEH acted

mature S Example 174 Racemic ClI
with ethyl acetaég and was washed with brine. The washed product

was dried over magnesium sulfate and the solvent was evaporated.
The resulting residue was air-dried to give 7.50 mg (71%) of the
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, J = 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, 4, J = 8.6 Hz), 7.23 (1H, td, J
=7.9, 1.2 Hz), 7.40 (1H, d, 0 = 7.3 Hz), 7.46 (1lH, td, J = 7.3,

1.8 Hz), 7.63 (1lH, dd, J = 7.3, 1.8 Hz), 7.68 (1lH, dd, J

I
~J
O

~

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]benzoic

acid

[0998]

Step 168a)
3-[3-[(4"-Chlorobiphenyl-4-yl)methoxy]piperidin-1-yl]benzaldeh
yde

[0999]

[Chemical formula 228]

313
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mixture S Examplel75 Racemic SCH2 mature N e Example 176 R Cl/
CONHCH 2 S Example 177 S CI 3 CONHCH 2 Example 178 SCl'
CH20CH2 S 9e Example 179 R CI' CH20CH2 S 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 (1H, m), 5 1.91-1.98 (2H, m),
2.20-2.30 (1H, m), 2.95-3.11 (3H, m), 3.25 (1H, dd, J =11.6, 3.7 Hz),
.94 (1H, dd, J = 9.8, 7.3 Hz), 4.04 (1H, dd, J=9.8, 5.5 Hz), 7.04 (2H, d,
B.6 Hz), 7.42-7.48 (3H, m), 7.59 (2H, d, J =8.6 Hz), 7.64 (2H, d, J =
6 98 (1H, td, J =#3;,1.8 Hz), 7.72 (1H, dd, J = 8.6, 1.2 Hz), 8.04
(1H, d%ﬁiﬁgﬁ%?.m (1H, brs). HR-FAB (m/z): 422.1510
(-1.3 mmu). Elemdntaltanalysis calcd (%) for C25H24C3N03.1/10H20: C
70.86, H S.76, N 3:28; foukd!@ 70.58, H 5.67, N 3.21.

Cl

[1000]
Tetrabutylammoniumiodide (26.9mg, 0.0729 mmol) andpotassium
carbonate (206 mg, 1.46 mmol) 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 stirred at 100°C for
8 hours. Subsequently, water was added and themixture 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, J = 7.3, 3.6 Hz), 3.46-3.50 (1H, m), 3.70-3.77 (1H, m), 4.62
(l1H, 4, J = 12.2 Hz), 4.65 (1H, 4, J = 12.2 Hz), 7.09-7.12 (2H,
m), 7.39-7.43 (4H, m), 7.49-7.55 (5H, m), 7.80 (1H, dd, J = 7.9,
1.2 Hz), 10.31 (1H, s).
FAB"(m/z): 406 (M+H) .

[1001]
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[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
(1H, dd, J = 11.6, 3.7 Hz), 3.35 (1H, dd, J = 9.8, 20 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
SteP 4185, 8.01 (1H, dd, J=7.9, 1.8 Hz), 17.89 (1H, brs). HR-FAB'(m/2):

1 ,436.1694 (+1.5n‘§ﬁn\%ﬁ% 25&1_00_8 317 <Compound of Exam_ﬂe_l > .
2~ 13 e e bIois? RO 406 W NSO a8) SRS e irs y | penzoic
. 1.71-1.79 (1H, m) 1.80-1.88 (1H, m), 1.91-2.01 (1H, m), 2.92-2.97 (1H,
ac1dm), 2.99-3.02 5 (1H, m), 3.04-3.10 (1H, m), 3.28-3.31 (1H, m), 3.73-3.77
[100%'1“’ m), 4.48 (1H, d, J = 11.6 Hz), 4.56 (1H, d, J = 11.6 Hz), 6.96 (2H, d,

L 8.6 Hz), 7.05 (2H, dd, J = 9.2, 4.9 Hz), 7.22 (2H, t, J = 8.6 Hz), 7.38

9H, d, J.= 8.6 Hz), 7,43 (1H, td, J = 7.3, 1.2 Hz), 7.66-7.74 (2H, m) , 8.04
mhe%ﬁ%agdﬁoéf ”?.Lb?al.é??j . 17.40 (1H, brs) 10 HR-FAB (m/z2): 422.1786

(+1.9 mmu) [1009] <Compound of Example 172> Colorless oil

Cl O
EII] (DW:::T/[;:]
COOH
[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, 5.5
Hz), 3.30-3.37 (1H, m), 3.76-3.81 (1H, m), 4.56 (1H, 4, J = 12.2
Hz), 4.64 (1H, 4, J = 12.2 Hz), 7.43 (1H, td, J = 7.3, 1.2 Hz),
7.47 (2H, 4, J = 8.6 Hz), 7.51 (2H, 4, 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-FAB' (m/z): 422.1562 (+3.9 mmu) .

Elemental analysis calcd (%) for CysH,4,CINO3*1/10H,0: C 70.86, H5.76,

N 3.28; found: C 70.57, H 5.77, N 3.19.
315



1H NMR (400 MHz, DMSO0-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 (2H, t, J = 8.6 Hz), 7.30 (2H, d, J = 8.6 Hz), 7.43
(1H, td, J = 7.3, 1.2 Hz), 7.66 (1H, td, 20 J = 7.9, 1.8 Hz), 7.71 (1H, dd, J =
[100%2D, 1.2 Hz), 8.03 (1H, dd, J=7.9, 1.8 Hz), 17.76 (1H, brs).
HR-FAB'(m/z): 436.1937 (+1.3 mmu) [1010] <Compound of Example
<Examp3s 25 €dldrlessemhorphdus 318 1H NMR (400 MHz, DMSO-d6) 5
1.28-1.36 (1H, m), 1.65-1.75 (1H, m), 1.86-1.93 (2H, m), 2.32-2.41 (1H,
m)T 2 P34 eshiPBB (EHStP I=F 9 e F) 12, 9828 08 (eHI M), Br13(1H), Bdample
J=11.0, 3.7 Hz), 7.40-7.44 (1H, m), 7.60 (2H, d, J = 8.6 Hz), 7.64-7.69
168 HMAK S5 QORSWHEBH 17178 TP sts). HRIAB' (m/z): 455.1192
%-0.4 mmu) [1011] <Compound of Example 174> Colorless amorphous
(10090 1H NMR (400 MHz, DMSO-d6) 5 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),
[Tallfy 4H, 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

ey 5

COOH
Absolute configuration Ar Y
Evemple 169 Racemic Cl OCH,
mixure
Example 170 Racemic Cl CH,OCH,
mixture
F
Example 171 Racemic \©\ /©/ CH,O
mixture o
F.‘
s R LL Q/ CH,OCH,
: o)
mixture
e
Exarmple 173 Racemic  Cl @_&‘ COCH,
S
mixture
e
Bxample 174 Racemic  Cl 'Q_Jﬂ a
, s
mixture
Example 175 Racemic @’@\ SCH,
mixture N
e
Barpel’s R Cl —Q—g CONHCH,
e
Example 177 s Cl ‘@% CONHGH,
e
papers s a—{_ ¥ CH,OCH,
s
e
papes & o~ 2 CH,OCH,
S
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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, m), 2.98-3.08 (2H, m) , 3.24 (1H, dd, J =11 .6, 3. 1 Hz)

[1008bhg 335 (2H, m), 7.35 (1H, 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).

<Com§§W-F%fB‘%fiﬁo&fl.1 %i (-2.7 mmu) 319 [1013] <Compound of

col E% le 176> Colorless amorphous 1H NMR (400 MHz, DMSO-d6) 5

0491 grﬁ%“é?ﬁrz 11.6, 3.1 Hz) , 1.60-1.73 5 (1H, m), 1.83-1.97 (2H, m),

o A Rty E T % 7, 5 1503 2B by, 326530 (uH ) ™
17 G Ay s (i acs L7 b oty T i et wigs (O
0, S R EAB () 4701598 (13 mikt) (4120 81 44 (6 £ 11, Wit (15
ad, J = 9.8, 5.5 Hz), 7.04 (2H, 4, 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,CINO3*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-dg) & 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 (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, 4, J =
8.6 Hz), 7.60 (2H, 4, 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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HPLC (CHIRALCEL OJ (Daicel Chemical Industries, Co,. Ltd.) 4 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 (400 MHz, DMSO-d6) 5
1.26 (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 2.59 (3H, s), 2.85 (1H,t, J =11.0 Hz), 2.99-3.07 (2H,
<Comﬁﬁu§<ioo( HEGA 5 L1 £613.7 Hz), 3.16-3.23 (1H, m), 3.25-3.28 (1H, m),
c l744 ,J = 8.6,1.2Hz), 757 (2H, d, J=8.6 Hz), 7.68 (1H, td, J =
olozley: %% z), 7.73 (1H, dd, J = 7.9, 1.2 Hz), 7.94 (2H, d, J = 8.6 Hz),

1 0 8 ARG A7 1315 0F k) Tal2B8-hLARC ST, (L .

. w%@ﬂc ol o o o Lo
@amw %g‘ﬁ; LA B,

R S S B

d, JnD'§9?§%§59d79051}fﬁ, dd, J = 9.2, 4.9 Hz), 7.22 (2H, t, J =

8.6 Hz), 7.38 (2H, d4, 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 (l1H, dd, J = 7.9, 1.2 Hz), 8.03 (1H, dd,

J="7.9, 1.8 Hz), 17.76 (1lH, Dbrs).

HR-FAB" (m/z): 436.1937 (+1.3 mmu).

[1010]

<Compound of Example 173>

Colorless amorphous
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3.1 Hz), 3.39 (1H, dd, J = 9.2, 7.3 Hz), 3.47 (1H, dd, J = 9.2, 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, 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) 20 Elemental analysis caicd (%) for C24H25C3N203S1/10H20: C
62.83, H 5.54, N 6.11; found: C 62.66, H 5.47, N 5.95. [a] 28.6D+17.2

MRy 01 3y B O (CHIRALEEL 0l (Baicel Endbiical Indtistrisd” C &% m
R AR T, -
- G S I
7 401@314% @Lzﬁ;‘@f@%ﬂ DaREsan s,
8.0l—§.§ %(1 (%992 HZ) 4.72 (2H, s), 7.46-7.50 (1H,

m 28) 1 (thodt 3=7.9, 1.2 Hz), 7.76 (1H, dd, J
AR FA%Q%“ ZI)-IH34?1—?R7]F;65£(HQ/Z§ 3%5?%% l_(l)zz 18303n§r11:|) I(Ejﬁan\:en;llgar}alsysH,l?
[101E?|Cd (%) for C24H25C3N203S3/10H20: C 62.34, H
<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 (1H, 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 (l1H, td, J = 7.9, 1.2
Hz), 7.55 (2H, d, J = 8.6 Hz), 7.66-7.74 (2H, m), 7.89 (2H, 4, 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-d¢) & 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, 3.1Hz), 3.28-3.35
(2H, m), 7.35 (1H, 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) .
319



10

15

20

25

5.58, N 6.06; found: C 62.33, H 5.50, N 5.87. 15 [a]28.7D-16.0(C = 0.9,
CHC13) HPLC (CHIRALCEL OJ (Daicel Chemical Industries, Cc,.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-Chiorophenyl)-4-methylthiazol-5-y1]ethyl]piperid
[101%]-1-y1]benzoic acid [1018] [Chemical formula 230] 322 N Me S N a
COOQ %1 19%10% Pal a7dé'um on activated carbon (5 mg) was added to
<Com§-ﬁ§-r[ - %4% %?Bﬂjﬁeliyl)-i-methyithiazoi-5-y|]ethenyl]piper 5
ColOidf{}ne-;;;L-Syl b&(r)\%oig a}%d (35.0 mg, 0.0797 mmol) in tetrahydrofuran (5 mL).
The t8action miXture was stirred at room temperature for 5 hoursin a

e Tl et ovsparacei 6 e 35,1 v (ant Forthe ©0 -7
i, LS SR 299 s s LOMNME LD Mg ), 2,05
e SRR G AR 5 0 B 202 O 11,
3.7 0 367:340Ib, M), £.196H3 55 3. 30 (18, 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, 3§ = 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).

[o]?%°,-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-d¢) & 1.26 (1H, qd, 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
(14, 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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td, J = 7.3, 1.8 Hz), 7.27-7.33 (2H, m), 7.45-7.47 (1H, m), 7.52 15 (2H, d,
J=8.6 Hz), 7.86 (2H, d, J = 8.6 Hz), 12.78 (1H, brs) HR-FAB (m/z):
441.1441 (+3.7 mmu) [1020] <Example 181>
2-[3-[2-[2-(4-Chiorophenyl)-4-methylthiazol-5-yl]ethyl]piperid 20
in-1-yl]benzoic acid [1021] [Chemical formula 231] 323 N Me S N COON

1022] Using_ 2-[3-[2-[2-(4-chlorophenyl)-4-methylthiazol-5-yllethenyl]piper
(1H, 5qin-1-yTbénZoid %cid (T0.0 hg 60228 mhol). the Sank 5r050'e%juyli1§ Was! 7 - 8%

1u f%lowed as in Example 180 to give 8.00 mg (79%) of the desired
(LE, c&hpbund as a colorless oil. 1H NMR (400 MHz, DMSO-d6) 5 1.21-1.30

1H, m), 1.54-1.71 (3H mg, 74-1.83 (1H, m), 1.86-1.95 (2H, m), 2.32
HR‘F%%,(%Qé.m-ﬁléga 31 ?n%;i.é%ﬁbs (2H, m), 3.16 (1H, dd, J = 11.0,
.3 H2), 7,44 (1H, td, ] = 7.3, 1.2 Hz), 7.52 (2H, d, J = 8.6 Hz), 7.67 (IH,
(0174 545618 Hz)l 778 @, J = 7.3 Hz), 7.86 (2H, d, J= 8.6 Hz), 8.04

nprcy iRl SO0l % B2 A B M HRESR DL SRR 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

%{NMR.(400]MHZ, DMSO-dg) 8 1.27 (1H, gd, J=11.6, 3.1 Hz), 1.61-1.72
(1H, m), 1.77-1.93 (2H, m), 1.99-2.10 (1H, m), 2.36 (3H, s), 2.85
(1H, t, J = 11.0 Hz), 2.96-3.06 (2H, m), 3.09 (l1H, dd, J = 11.6,
3.1 Hz), 3.39 (1H, dd, J = 9.2, 7.3 Hz), 3.47 (1H, 4dd, 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 (1H, dd, J = 7.9, 1.2 Hz),
7.89 (2H, 4, J = 8.6 Hz), 8.03 (1H, dd, 0 = 7.9, 1.8 Hz), 17.83
(1H, s).

HR-FAB" (m/z): 457.1327 (-2.6 mmu) .

Elemental analysis calcd (%) for Cy4H»5C1IN,03S°1/10H,0: C 62.83, H
5.54, N 6.11; found: C 62.66, H 5.47, N 5.95.

(o] *®°"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)
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15 [1023] <Example 181> Methyl
(S)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazole-5-carbonyljmeth
ylamino]piperidin-1-y3]benzoate 20 [1024] [Chemical formula 232] 324 Me
N3(Me/C[S N"o\COOMe O [1025] Methyl iodide (0.0530 mL, 0.852
mmol) and silver oxide (197 mg, 0.852 mmol) were added to 5
101methyI(S) -3-[3-[[2-(4-chlorophenyl)-4-methylthiazole-5-carbony
ﬁémlno]plperldln 1-yl]benzoate (100 mg, 0.213 mmol) in
N,N-dimethylformamide %mL) The reaction mixture was stirred at 80C
<Com?o?%n odrs. gfjﬁ%}dlfen{ly, the mixture was filtered through Celite and
eﬂ/l acetate was added to the filtrate. The mixture 10 was then washed
gequent%(ﬂy With water and brine, followed by drying over magnesium
ulfat: tlo of the rific t|o of he re g residue
'H ngx L Snd eV jilen a‘ri 9 ET%he%ol Sl ¢ <k Euﬂ% i .?2“/_-1 .78

|cagelzc50 umn c matograp ane yra(:e

s S e Elclhe Sestf compound agcoblssal 151 .

(l1H, t, § = 11.0 Hz), 3.01-3.12 (2H, m), 3.15 (l1H, dd, J = 11.6,

Colo

3.1 Hz), 3.45 (1H, dd, J = 9.2, 7.3 Hz), 3.52 (1H, dd, J = 9.2,
5.5 Hz), 4.72 (24, s), 7.46-7.50 (1H, m), 7.59 (2H, d, J = 8.6 Hz),
7.71 (1H, dt, J = 7.9, 1.2 Hz), 7.76 (1lH, dd, J = 7.9, 1.2 Hz),
7.94 (2H, 4, J = 8.6 Hz), 8.09 (1H, dd, 0 = 7.9, 1.8 Hz), 17.90
(1H, s).

HR-FAB" (m/z): 457.1340 (-1.3 mmu).

Elemental analysis calcd (%) for Cy4H»5C1IN,03S°3/10H,0: C 62.34, H
5.58, N 6.06; found: C 62.33, H 5.50, N 5.87.

[a]*®7"p-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]benzoic acid

[1018]

[Chemical formula 230]
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1.88-1.99 (2H, m), 2.51 (3H, s), 2.65-2.71 (1H, 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 (1H, m), 7.30 (1H,
t,J=7.9Hz),7.41(2H,d,J=8.6 Hz), 7.51 (1H,d, J=7.3 Hz), 7.59 (1H,
brs), 7.85 (2H, d, J = 8.6 Hz). 20 [1026] <Example 182>
(S)-3-[3-[[2-(4-Chlorophenyl)-4-methylthiazole-5-carbonyl]meth
ylamino]piperidin-1-y3]benzoic acid 325 [1027] [Chemical formula 233]

Me NlYM CINég | N'%~N \LCOOH [1028] 5 A Imol/L aqueous
po m oxide solutio L) was added to
Cl )-343- iQ Ndeagihyithiazole-5-carbony

1]methylamino]piperidin-1lyllbenzoate (59.4 mg, 0.123 mmol) in
methanol (5 mL). The mixture was stirred for 1 hour while being 10

fluxed The solvent was then evaporated and the residue was dissolved

HOllr(jwater The mixture was made acidic by the addition of 2moi/L

Exﬂa@ o T omslesd poyey et e ol <.

- [3 fg % s]?gc;ngorlesE arﬂc;;é) 1088](1\%%(1“0%%5 %HylilﬁvleRcffl nyIYIr'piper
idin-1-yl]benzoic acid (35.0 mg, 0.0797 mmol) in tetrahydrofuran
(5 mL). The reaction mixture was 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-dg) & 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 (lH, m), 3.67-3.70 (1H, m), 7.19 (1H,
td, J = 7.3, 1.8 Hz), 7.27-7.33 (2H, m), 7.45-7.47 (1H, m), 7.52

(2H, 4, J = 8.6 Hz), 7.86 (2H, d, J = 8.6 Hz), 12.78 (lH, 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]benzoic acid

[1021]

[Chemical formula 231]
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2.40 (3H, s), 2.70 (1H, t, J = 12. 2 Hz) , 2.94-3.03 (4H, m) , 3.26-3.42
(1H, 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) 470.1286 (-1.9 mmu) [a]28'8'D-58.0 (C = 1.0,
DMF) [1029] <Test Example 1> 326 Activation of transcription of human
peroxisome proliferator-activated receptor (PPAR) a CHO-K1 cells

cultured ip Haes F12 mediu supplemented with 10% fetai call serum
Ere\cot &n fected with thwing plasmids: 5 A receptor piasmid
Clg i K Consisting of the DNA-binding domain of yeast
transcription factor Gal4)fusqgdgije ligand-binding domain of
humanPPARa,(Biochemistry,1993,32,5598), a reporter
[102Bi]?smid(STRATAGENE,firefIyIuciferase reporter piasmid) and a renilla
iuciferase piasmid for internal standard (Promega) 10 The cotransfection

was performed over a 2-hour period by using Lipofectamine
(IN 'i'ﬂ%GEN) in the absence of serum. Subsequently, a test compound

was added jn Ham's F12 medium suppl ted with 10% defatted .
2 ohim Th8 SalE WaTe I EUBAISA At C. T 30 hotie b PP
. .. _activity.of each iuciferase was then determined 15 and corrected for
1d1n.—(_:L—r¥|¥ %enégﬁcf Flcelre (g% Hh'm Be E]E%%bﬁnemcirs %qu[js_&gbﬁ procedure

Internal stan sults are shown In Ta Below.

was followed as in Example 180 to give 8.00 mg (79%) of the desired
compound as a colorless oil.

'H NMR (400 MHz, DMSO-dg) & 1.21-1.30 (1H, m), 1.54-1.71 (3H, m),
1.74-1.83 (1H, m), 1.86-1.95 (2H, m), 2.32 (3H, s), 2.79-2.86 (3H,
m), 2.98-3.08 (2H, m), 3.16 (1H, dd, J = 11.0, 3.1 Hz), 7.44 (1lH,
td, § = 7.3, 1.2 Hz), 7.52 (2H, 4, J = 8.6 Hz), 7.67 (1H, td, J
=7.9, 1.8 Hz), 7.73 (1H, 4, J = 7.3 Hz), 7.86 (2H, d, J= 8.6 Hz),
8.04 (1H, dd, J = 7.9, 1.2 Hz), 18.07 (1lH, 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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[Table 11] Ex. No. EC 6 0 ( mol/L) 20 18 0.065 19 0.97 20 1. 36 22 0.
16 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 PPARcL. INDUSTRIAL APPLICABILITY [1032] 5 The cyclic
amino benzoic acid derivatives of the present invention are a group of
hat can effgstjvely activate transcription of human
sts of t man PPARcL, the compounds of the
an RENVENOteDMS hypolipidemic drugs that are
particularly effecgyve inliver, but also as potent suppressants of
arteriosclerosis. The compounds of the present invention therefore are of
HOZgi?nificant pharmaceutical importance. 328

Methyl iodide (0.0530 mL, 0.852 mmol) and silver oxide (197
mg, 0.852 mmol) were added to
methyl (S)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazole-5-carbony
llamino]piperidin-1-yl]lbenzoate (100 mg, 0.213 mmol) in
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 with water andbrine, followed by drying
over magnesiumsulfate andevaporationof the solvent. Purification
of theresultingresiduebysilicagel column chromatography (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 (1H, 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
(1, 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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CLAIMS 1. A cyclic amino benzoic acid derivative represented by a
general formula (1) 5 [Chemical formula 1] X Ar Y JCOOR (1) [wherein a
ring Ar represents: <1> an aryl group which may have a substituent
selected from a group consisting of: 10 1) halogen atom, 2) hydroxyl
group, 3) CI-C6 lower alkyl group which may be substituted with a halogen
[102atom, 4) C3-C~ cycioalkyl group, 15 5) C1-C5 lower aikoxy group which
Fn]ay be substituted with a halogen atom, 6) lower aikyithio group, 7) lower
aikoxycarbonyi gr ) nitro group, 20 9) amino group which may have

oup,
[Chegﬁ%%éi r%ﬁlﬁ, &igg f’jlver alkyl group, aryl group or araikyi group, 10)

5-membered or 6-membered cyclic amino group, 329 11) cyano group,
12 carbox/M \ M%els) aId/e@e\group,
cr (3 S NO GOOH
0

[1028]

A Imol/L aqueous potassium hydroxide solution (1 mL) was added
to
methyl (S)-3-[3-[[2-(4-chlorophenyl)-4-methylthiazole-5-carbony
llmethylamino]piperidin-1-yl]benzoate (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-d¢) & 1.53-1.69 (1H, m), 1.76-1.90 (3H, m),
2.40 (3H, s), 2.70 (1H, t, J=12.2Hz), 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 (1H, 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]?%-8°,-58.0° (C = 1.0, DMF)
[1029]

<Test Example 1>
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14) aryl group which may have a halogen atom, C1-C6 lower alkyl 5
group which may be substituted with a halogen atom or C1-C5 lower
aikoxy group which may be substituted with a halogen atom, 15) araikyi
group which may have a halogen atom, CI-C6 lower alkyl group which
may be substituted with a halogen atom or C1-C5 lower aikoxy group

h

halogen atofi or 61585 1OWer 1

alo

atom

, 1
&

roup which may have a

SR CL A SRRk
. group whi ay ke substituted with a .
e T ey wicn

AE{RHE Tt 4 08 =
grfom, GHC lqwer alky

10+ 2413 halpgen.atom, and 18) & membered o eamenered promalc g .,

group containin en, oxygeneané%r sulfur atom w
aromatic ri roup may have a ha%o en atom, C1-C6 lower alkyl grou
B e el B RO BaT e GH 2 haloBar Loy o G Kower BB £1%

DNA—E

maln e
-mem re8 or J6-mem%ered aromatic rin

ri%&’i‘%hicci‘ 29.may;be S%E%“%%%‘é‘@?iaé)%%'é’ﬁe?aaé%‘ﬁ 12511 4 fysed to the

roup containing

. __hitrogen, oxygen and/or sulfur at hich_aromatic ring group, may_hav
ligan Olgépdlnpgsg?én&égﬁgguman%@ﬁaZlﬁar%l?:eﬂlhsgé’% %9% 3%5, 598),

a su

itient'se Om a group consi alogén atomn,

areﬁ@gggﬁéfg%%ﬁ§§gf%&iég%ﬁ%@%%%%%%nﬂegwgg}gggggﬁ%%@@%@%%smid),

with a

ogen atom, 4) cycioalkyl group,

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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5) C1-C5 lower aikoxy group which may be substituted with a halogen 5

atom, 6) lower aikyithio group, 7) lower aikoxycarbonyi group, 8) nitro

group, 9) amino group which may have an acyi group, C1-C6 lower alkyl

10 group, aryl group or araikyi group, 10) 5-membered or 6-membered

cyclic amino group, 11) cyano group, 12) carboxyl group, 13) aldehyde

. group, 15 14) aryl group which may have a halogen atom, C1-C6 lower

der XY Gréup Whith Riay e SubStittted with™d Rafogér dtomior B1cCsTolar v ids

aikoxy group which may be substituted with a halogen atom, 15) araikyi
thatyfstip which thay Riave aHatdgértatoni EISEE Foweralkyl B}Bﬁlﬁf\mﬁi%f%/m-

m substituted with a halogen atom or C1-C5 lower 20 aikoxy group
INDUS%/: %ﬁ“na%%)s%%u%%%gu &d With a halogen atom, 16) araikyloxy group which

y have a halogen atom, C1-C6 lower alkyl group which may be

Substituted with a halogen atom or C1-C5 lower aikoxy group which may
be substituted with a halogen atom, 17).aryloxy group which may have a
e Ao G ORIt 25 B Wt At US Subtealey G oont
invegthftcl)cr)]gaen atom or Cl-fCr§ |0Wfr 331 aiko graup Whicl%£na t?%

L ibstiited with 2 Halbgas atons aid 18) 3-metbéred br b-menbbredt1vate

© rap Aromatic, ring groyp containing 1 to 3 nitrogen, oxygen and/or suifur atom
WRIcharomatic ring group

[1033]

[103

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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may have a halogen atom, 1-C6 lower alkyl group which may be 5
substituted with a halogen atom or C1-C5 lower aikoxy group which may
be substituted with a halogen atom; <3> benzene condensed ring group of
the 5-membered or 6-membered aromatic ring group;or <4> condensed
ring consisting of two rings arbitrarily selected 10 from the 5-membered or
6-membered aromatic ring group, Yrepresents

aC1l-C4aikylene,C2- C4a|kenylen§& ﬁalkynylene or a general formula
(2) [Chemical formula 2] -T-A-U- (2) 15 <wherein: T represents a single
bond, 1 -Cy aikyiene, C2-C4 aikenyiene or C2-C4 aikynyiene, U

replresents asingleg)gggo Ce:ffléa(lD |ene or, 5 %ffvalke |enee conted by a
represents "3 Carbonyi group, oxygen Ao SUitar &tom, NRIZP 205K Y

nts a substituent selected from a group consisting of: 1) hydrogen
gener %}) %@Io@ér alkyl group which may be substituted with a halogen

[Cherantoén’133f203 ar |ky roup which may have a halogen atom, C1-C6 lower
alk Fgroup |cﬁ1 may be substituted with a halogen atom or C1-C5 lower
aikoxy group which may be substituted with a halogen atom,

Y
° e COOR (1)

[wherein a ring Ar represents:
<1> an aryl group which may have a substituent selected from a
group consisting of:

1) halogen atom,

2) hydroxyl group,

3) C1—-C¢ lower alkyl group which may be substituted with a halogen
atom,

4) C3-C5 cycloalkyl group,

5) C1—Cs lower alkoxy group which may be substituted with a halogen
atom,

6) lower alkylthio group,

7) lower alkoxycarbonyl group,

8) nitro group,

9) amino group which may have an acyl group, C;-Cs lower alkyl
group, aryl group or aralkyl group,

10) 5-membered or 6-membered cyclic amino group,
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5 4) aryl group which may have a halogen atom, CI-C6 lower alkyl group
which may be substituted with a halogen atom or C1-C5 lower aikoxy
group which may be substituted with a halogen atom, and 5) 5-membered
or 6-membered aromatic ring group containing 10 1 to 3 nitrogen, oxygen
and/or sulfur atom which aromatic ring group may have a halogen atom,
C1-C6 lower alkyl group which may be substituted with a halogen atom or
1121853 e? 5ikBxy group which may be substituted with a halogen atom,
1o benzene condensed ring group of the aromatic ring group, or
Condeh8ed 1 r%@oégjrfsisting of two rings arbitrarily selected from the
romatjc_ring group), a general formula (3) [Chemical formula 3] 0\~
13,a>~.9 é?}ﬂyi%? Rf (Wherein L1 represents a single bond or -NR1-, and

1 L8 dofined ahavs) orA9p0ere omyia ahIShemical lommua 1333,
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom,

15) aralkyl group which may have a halogen atom, C;—-Cg4 lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom,

16) aralkyloxy group which may have a halogen atom, C;-Cg lower
alkyl group which may be substituted with a halogen atom or C;-Cs
lower alkoxy group which may be substituted with a halogen atom,

17) aryloxy group which may have a halogen atom, C;-Cg4 lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom, and

18) 5-membered or 6-membered aromatic ring group containing 1
to 3 nitrogen, oxygen and/or sulfur atom which aromatic ring group
may have a halogen atom, C;-C¢ lower alkyl group which may be
substituted with a halogen atom or C;-Cs lower alkoxy group which
may be substituted with a halogen atom;
<2> 5-membered or 6-membered aromatic ring group containing 1 to
3 nitrogen, oxygen and/or sulfur atom which aromatic ring group
may have a substituent selected from a group consisting of:

1) halogen atom,

2) hydroxyl group,
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(wherein L2 represents a single bond or oxygen atom, and R1 is as
defined above)>, Z represents an oxygen atom, sulfur atom or -(CH2)=,-
(n 5represents 0, 1 or 2), X represents a substituent selected from a
group consisting of: 1) hydrogen atom, 2) halogen atom, 10 3) C1-C6
lower alkyl group which may be substituted with a halogen atom, 4)
C1-C5 lower aikox?(/ %lroup which may be substituted with a halogen atoml
35§ hydfox§igroup- 45 63 1iitrE JrBup 7y 2yant Groupt 8y hiflo"grotip® hatogen
which may have an acyi group, C1-C6 lower alkyl group, aryl group or
araikyi group, 9) aryl group which may have a halogen atom, C1-C6 lower
alkyl %O group wqi%h 21?%/ be substituted with a halogen atom or C1-C5
lower ~dikoky group which Mmay be substituted with a halogen atom, 334
10) 5-membered or 6-membered aromatic ring group containing 1 to 3
Juacibtlpeas Bttt it Ltk G e e SRR
om® halogen atom, C1-C6 lower alkyl group which may be substituted with a
halogen atom or C1-C5 lower aikoxy group which 5 may be substituted

g Wi ho%eh]r_aloagﬁ(nyaltgEni or Qt[)gglzlgr)e condensed ring

atom

4)

at

7) lower alkoxycarbonyl group,

8) nitro group,

9) amino group which may have an acyl group, C;—-Cs lower alkyl
group, aryl group or aralkyl group,

10) S5-membered or 6-membered cyclic amino group,

11) cyano group,

12) carboxyl group,

13) aldehyde group,

14) aryl group which may have a halogen atom, C;-Cg lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom,

15) aralkyl group which may have a halogen atom, C;-C¢ lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom,

16) aralkyloxy group which may have a halogen atom, C;—-Cg lower
alkyl group which may be substituted with a halogen atom or C;-Cs
lower alkoxy group which may be substituted with a halogen atom,

17) aryloxy group which may have a halogen atom, C;—-Cgs lower alkyl

group which may be substituted with a halogen atom or C;-Cs lower
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group of the aromatic ring group, or condensed ring consisting of two
rings arbitrarily selected from the aromatic ring group, 11) araikyi group
which may have a halogen atom, CI-C6 lower alkyl group which may be
substituted with a halogen atom or C1-C5 lower 10 aikoxy group which
may be substituted with a halogen atom, 12) aryioxy group which may
have a halogen atom, CI-C6 lower alkyl group which may be substituted

aLkogith A RAIBgdR Hiom Gt EL2E5T8War i BupWhich MagPpd atom and
substituted with a halogen atom, and 13) araikyioxy group which may . .
1w ARAEER i, T CEAGHER 15 A7 o oub b oL aining 1

supstituted with a halogen Ztom or C1-C5 lower ai.ko%(ya roup which ma

£o 3 G Sibatiited Wi a haldgen atom: R fepresantd a hydrogéiatomior = o° 1P

may gCG low r(_jaﬂl%/gljr%rlo(L;ﬁ)ﬁ Oargd -COOR ﬁ%q%t%sti%l@%r?; %%21)0 lrl]Eositlijo.n r may be

meétha position of binding ' Position”6f th fing], rmaceutically

cceptable salt thereof, 335 2. A cyclic aming benzoic acid derivative .
suos EEETHAS KoAG LRI b Sniibl ROl oot Sodp v W

epresents phenyl. graup or naphthyi group, or.a pharmaceutically
may faep su%s%Ptlltht%d U%fﬁaq?é&l ae m

W ; . . . .
acceptable sa ereof. cyc amino benzoic acid derivative
<3> 2cegiding o dlaim huhersin ndbe general formuia ), Y s represeied. o
by a general formula ( a)]i ical formula 5] 10 -T-A"-U'- a%
aromatic ring group;or
<4> condensed ring consisting of two rings arbitrarily selected
from the 5-membered or 6-membered aromatic ring group,
YrepresentsaC;-Csalkylene, C;-Cyalkenylene, C;-Cyalkynylene

or a general formula (2)

[Chemical formula 2]

—T—A—U— (2

<wherein:
T represents a single bond, C;-C4 alkylene, C,-C4 alkenylene
or Cy,-C4 alkynylene,
U represents a single bond, C1-C4 alkylene or C,-C4 alkenylene,
Arepresentsacarbonylgroup,oxygenatom,sulfuratom,—Nqu
(R' represents a substituent selected from a group consisting
of:
1) hydrogen atom,
2) C1—Cgs lower alkyl group which may be substituted with a

halogen atom,
332



<wherein: Ti represents a single bond, C1-C4 alkylene or C2-C4

alkenylene, U1 represents a single bond or C1-C4 alkylene, and Al

represents an oxygen atom, sulfur atom, a general formula 15 (3)

[Chemical formula 6] (3) R' (wherein L1 represents a single bond or

-NR1-, and R1 is as defined above) or a general formula (4) 20 [Chemical
form%Ia 71336 O (4(; R1 (wherein L2 represents a single bond or oxygen 1
atom: andR1 1 as aited Above s o PRarmateticAy acptable e 1O7er
salt thereof. 5 4. A cyclic amino benzoic acid derjvatjve according to claim
PRI B JEBAl TS (B oF I fobr S by JEABHTS Stom oz
form%a{%@e[gh?]r]plcal formula 8;110 - T1- A2- Ul- g2b.) <wggr$m: Ti

represents s singls Pond ‘CLE Y Akyieha bre A dikenyigne + t1 @ halogen
atom,
5 4) aryl group which may have a halogen atom, C;-C¢ lower alkyl

group which may be substituted with a halogen atom or C;-Cjs
lower alkoxy group which may be substituted with a halogen
atom, and
5) 5—-membered or 6-membered aromatic ring group containing
10 1 to 3 nitrogen, oxygen and/or sulfur atom which aromatic ring
group may have a halogen atom, C;-Cgs lower alkyl group which
may be substituted with a halogen atom or C;-Cs lower alkoxy
group which may be substituted with a halogen atom, or benzene
condensed ring group of the aromatic ring group, or condensed
15 ring consisting of two rings arbitrarily selected from the
aromatic ring group),
a general formula (3)

[Chemical formula 3]

0]
R1
20 (wherein L' represents a single bond or -NR'-, and R' is as defined

above) or a general formula (4)

[Chemical formula 4]
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U1 represents a single bond or C1-C4 alkylene, A2 represents an oxygen
atom, sulfur atom, a general formula 15 (3a) [Chemical formula 9] uO
(3a) R1a (wherein Rla represents a substituent selected from a group
consisting of: 20 1) hydrogen atom, 337 2) CI-C6 lower alkyl group which
may be substituted with a halogen atom, and 3) araikyi group which may
have a halogen atom, C1-C6 lower alkyl group which may be substituted
with & halogen atom or C1-C5 lower 5 aikoxy group which may be
~sul ted withr a hgjogen atom) or a general formula (4a) [Chemical
f@fmula 18] uO (4a)" R1la (wherein Rla is as defined above)>, 10 or a
%armaceutically acceptable salt thereof. 5. A cyclic amino benzoic acid
erivative according to claim 1, wherein in the general formula (1) , Y is

r te a general formula (2 .
(whefa{gsi@ é£g¥e§£%§%aa sgg%%é %gnd or oxygen atom, and R' is as

defined above)>,
Z represents an oxygen atom, sulfur atom or - (CHz),— (n
represents 0, 1 or 2),
X represents a substituent selected from a group consisting
of:
1) hydrogen atom,
2) halogen atom,
3) C1—Cgs lower alkyl group which may be substituted with a halogen
atom,
4) C1-Cs lower alkoxy group which may be substituted with a halogen
atom,
5) hydroxyl group,
6) nitro group,
7) cyano group,
8) amino group which may have an acyl group, C;—-Cs lower alkyl
group, aryl group or aralkyl group,
9) aryl group which may have a halogen atom, C;-Cs lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower

alkoxy group which may be substituted with a halogen atom,
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15 [Chemical formula 11] -TI-A3-U2- (2c) <wherein: Ti represents a single
bond, C1-C4 alkylene or C2-C4 alkenylene, U2 represents a single bond
or methylene, 20 A3 represents a general formula (3a) [Chemical formula
12] 338 0 (3a) Rla (wherein Rla represents a subs tituent selected from a
group consisting of: 1) hydrogen atom, 5 2) CI-C6 lower alkyl group which
ma%pe substituted with a haloggn atom, and, 3) araikg/i group which may |

L ave d'R&RgeR At6m, CTEBower afky P oy which may Be s isdtiqed 79

5 with a halogen atom or C -§5 Iowir aikox% q@rou which may be |

O 3 dubstiftied with's Pialbgaitatomy 8r & “Fo HeRBril toruid (A% fChemmits 9 ©ur

cey TSI 41 15 orat i 2 TR UBELS s ey e
substituted with a halogen atom or C;-Cs lower alkoxy group which
may be substituted with a halogen atom, or benzene condensed ring
group of the aromatic ring group, or condensed ring consisting of
two rings arbitrarily selected from the aromatic ring group,

11) aralkyl group which may have a halogen atom, C;-Cg4 lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom,

12) aryloxy group which may have a halogen atom, C;-C¢ lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom, and

13) aralkyloxy group which may have a halogen atom, C;—-Cgs lower
alkyl group which may be substituted with a halogen atom or C;-Cs

lower alkoxy group which may be substituted with a halogen atom,

R represents a hydrogen atom or C;-Cg¢ lower alkyl group, and

—COOR is substituted at ortho position or metha position of binding

position of the ring],

or a pharmaceutically acceptable salt thereof.
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15 6. A cyclic amino benzoic acid derivative according to any one of
claims 1 to 5, wherein in the general formula (1) , Z represents an oxygen
atom, sulfur atom or methylene, or a pharmaceutically acceptable salt
thereof. 20 339 7. A cyclic amino benzoic acid derivative according to any
one of claims 1 to 6, wherein in the general formula (1) , Z represents
methylene, or a pharmaceutically acceptable salt thereof. 5 8. A ¢yclic
anfino Ber26id 4Gid deRvativd 4 &&r&}ﬁd?odaerﬁ/l‘é%lo‘f%lgﬂ%of%‘?g to claim
1 wherein in thefageneral formula (1 %gresentﬁoa substituent selected N 1
"G Algroly condfEting br: % eh tori” Y0 9§ RAfdJerPafont, 3) Preny
CIl-C6 Iower k kgrou which may be substituted with a halogen atom, 4)
9T OUR19C s ster alg grou% which may be substituted with a halogen atom,

15 5 %/dr%xglrfaroug a£1d mlno ro gch may hcaf\l/e an %cyl group,
c1°CéTower a yI glrloup(:’aar roupo aral yi group, or a

pharmaceutically acceptable salt thereof. 20 9. A cyclic amino benzoic
acid derivative according to any

3. Acyclic amino benzoic acid derivative according to claim
1, wherein in the general formula (1), ¥ is represented by a general
formula (2a)

[Chemical formula 5]

—T'—A'—U'— (2a)

<wherein:
Tlrepresentseasinglebond,(h—C4alkyleneor(b—C4alkenylene,
Ut represents a single bond or C;-C, alkylene, and
Alrepresents an oxygen atom, sulfur atom, a general formula
(3)

[Chemical formula 6]
0O
//JL\ ~
\L1 ITI
R1
(wherein L' represents a single bond or -NR'-, and R' is as defined

above) or a general formula (4)

[Chemical formula 7]
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one of claims 1 to 8, wherein in the general formula (1), ring Ar

represents 5-membered or 6-membered aromatic ring group containing 1
to 3 nitrogen, oxygen and/or sulfur atom which aromatic ring group may
have a substituent selected from a group consisting of: 340 1) CI-C6 lower
alkyl group which may be substituted with a halogen atom, 2) C3-C~

cycioglkyl group, 3) C1-C5 lower aikoxy group which may be substituted
with gthalogen 5 atom, 4) amino group which may have a acyi group,

\C]$-|n fegalkyl qe@Hp, aryi group or araikyi group, 5) 5-membered or

6-fnembered cyclic amino group, 6) aryi group which may have a halogen
gRm, C1-C6 lower alkyl 10 group which may be substituted with a
halogen atom or C1-C5 lower aikoxy group which may be substituted with

(whe%ehlarlquian atom, and t?; Sémembelred or 6-membered aroa atic rin %ro#]p is as

contammgrle Por%sr%f}ogen, S%Qg%near?&ggsaﬁuro AtHm which aroniatic ring
. group_may have a halogen atom, C1-C6 lower alkyl group which may be
deflggcgu%stl ‘y?e)d>\ivith a halogen atom or C1-C5 lower aikoxy group which
may _be substituted with a halogen atom, or a pharmaceutically acceptable
oF asg??hré?ggf ia}iacl;%:ﬁc %Fn?ﬁ&gﬁgﬁezl&c %l%ldt d%%v%%i%g %’ccording to any
20 one of claims 1 to 9, wherein in the general formula (1), ring Ar
represents a general formula (5) [Chemical formula 14]

4. Acyclic amino benzoic acid derivative according to claim
1, wherein in the general formula (1), ¥ is represented by a general
formula (2b)

[Chemical formula 8]

—T1—A2—U'— (2b)

<wherein:
Tlrepresentseasinglebond,(h—C4alkyleneor(b—C4alkenylene,
Ut represents a single bond or C;-C, alkylene,
A2represents an oxygen atom, sulfur atom, a general formula
(3a)

[Chemical formula 9]

O
I
R1a
(whereinR'®representsa substituent selected fromagroup consisting

of:

1) hydrogen atom,
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341 n7 /N 1l /r~ (wherein R2representsasubstituentselectedfrom a group
consisting of: 1) CI-C6 lower alkyl group which may be substituted with a
halogen 5 atom, 2) C3-C~ cycioalkyl group, 3) C1-C5 lower aikoxy group
which may be substituted with a halogen atom, 4) amino group which
may have a acyi group, CI-C6 lower alkyl group, 10 aryl group or araikyi
5 group, 5) 5-membered or 6-memb,er%d cyclic amino r_oup,%aryl roug 1
Whicly ina§ Fabe'a Fatoger? REif €12 owsr 3P Grotp Svhith may B8 Logen
. substituted with a halogen atom or C1-C5 lower aikoxy group which may
at0Mpe SUbstituted with a halogen atom, and 15 7) 5-membered or
6-membered aromatic ri roup containjng. 1 to 3 njtrogen, oxyg
)aid/61 Salfur (PR WHIEH ArOmAteNig rOBpCEY Raves Halogen BUSH,
C1-C6 lower alkyl group which may be _substjtuted with a halogen atom o
7O TR TOWET Gy IO ATl BB SISO NG BalhS Pl argmL o=
20 R3 represents a hydrogen atgm, C1-C6 lower alkyl group which_ma
2LkofY FhSittad with & Falogen St of CHCS CybicalRyl GFoL And 343 s °F 2

gene]rfeapfe %rllgtﬁﬁ\?oxggaep atom or sulfur atom), or a pharmaceutically
acceptable salt thereof.

n
?o er alkyl

[Chemical formula 10]

0]

\\N/JL\\
|
R'la
(wherein R'@ is as defined above)>,

or a pharmaceutically acceptable salt thereof.

5. Acyclic amino benzoic acid derivative according to claim
1, wherein in the general formula (1), ¥ is represented by a general
formula (2c¢)
[Chemical formula 11]
— T —A—U2— (20)
<wherein:
Tlrepresentszasinglebond,(h—C4alkyleneor(b—C4alkenylene,
U? represents a single bond or methylene,
A’ represents a general formula (3a)

[Chemical formula 12]
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11. A cyclic amino benzoic acid derivative according to claim 5 1, wherein
the compound represented by the general formula (1) is a general
formula (la), [Chemical formula 15]R X1 RANY1~GN~~(1a) 1 W
COOR z [wherein Yl represents a CI-Cy alkylene, C2-C4 alkenylene or a
general 10 formula (2d) [Chemical formula 16] -T1-A4- U2 - (2d)
<wherein: Ti represents a single bond, i-Cy alkylene or C2-C4 alkenylene,
153-U2 represents a single bond or C1-C4 alkylene, A4 represents a

n J,grouq gen atom, -NH-, a general formula (3b) [Chemical
formula 17] O(3b) R1b 343 (wherein Lla represents a single bond or
-NH-, gngl Rib represents a hydrogen atom or Ci-C6 lower alkyl group) or
a general formula (4b) [Chemical formula 18]

(whereinR'®representsa substituent selected fromagroup consisting
of:
1) hydrogen atom,
5 2) C1—-C¢ lower alkyl group which may be substituted with a halogen
atom, and
3) aralkyl group which may have a halogen atom, C1-C4 lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom) or a
10 general formula (4a)

[Chemical formula 13]

0)
Rt

(wherein R'@ is as defined above)>,

or a pharmaceutically acceptable salt thereof.

15
6. A cyclic amino benzoic acid derivative according to any
one of claims 1 to 5, wherein in the general formula (1), Z represents
an oxygen atom, sulfur atom or methylene,
or a pharmaceutically acceptable salt thereof.
20
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O N"~ (4b) H 5 Zl represents an oxygen atom or -(CH2)n- (n represents
0,1 or 2), X' represents a hydrogen atom, halogen atom, Ci-C5 lower
aikoxy group, nitro group or amino group, G represents an oxygen atom
or sulfur atom, 10 R3a represents a hydrogen atom or Ci-C6 lower alkyl
group, R4 represents a hydrogen atom, halogen atom, Ci-C6 lower alkyl
group which may be substituted with a halogen atom or Ci-C5 lower,
aikoxy grotipC RreptBselits EhydtogeR Gt 6 LB 1dWwer aikyt grotip, b0 21y
and _15 -COOR is substituted at ortho position or metha position of
one ety Bodiion bf RETHE1,bf & pR& HaLEaaday SRSRabld sk HRdTEsF ="t

meth1 .eéecyclic amino benzoic acid derivative according to claim 20 1,
Wherein the compound represented by the general formula (1) is:

2-[3-[[2-(4-chiorophenyi)-4-methyithiazoi-5-ylJmethoxymet
hym%pgﬂ&%ﬁgm%éﬁﬁ%ﬁggm ¥3ﬁfcept§£%£ sa?% thereof.

3-[3-[[2-(4-chiorophenyi)-4-methylthiazol-5-yijmethoxymet
hyi]piperidin-1-yi] benzoic acid,

Sy Bt e Pt o o
one of claims 1 to 7, wherein in the general formula (1), X represents
a substituent selected from a group consisting of:

1) hydrogen atom,

2) halogen atom,

3) C1—Cgs lower alkyl group which may be substituted with a halogen
atom,

4) C1-Cs lower alkoxy group which may be substituted with a halogen
atom,

5) hydroxyl group, and

6) amino group which may have an acyl group, Ci—-C¢ lower alkyl
group, aryl group or aralkyl group,

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 5-membered or 6-membered aromatic ring group containing
1 to 3 nitrogen, oxygen and/or sulfur atom which aromatic ring group

may have a substituent selected from a group consisting of:
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inomethyi]piperidin-1-yi] benzoic acid,
3-[3-[[2-(4-chiorophenyi)-4-methylthiazol-5-yilcarbonylam
inomethyi]piperidin-1-yi] benzoic acid,
3-[3-[[2-(4-chiorophenyi)-4-methylthiazol-5-yiJcarbonylam 10
ino]piperidin 1-yi] benzoic acid,
[({h% (4- chloroph 4 methylthiazol-5- yl]methyq: _

csrba Ogﬂ %ﬁt&]hyl y(?] ema@qagfamay be’substituted with a halogen
(S) -2-[3-[[2-(4-chiorophenyi)-4-methylthiazol-5-yilmethox
ymethyi]piperidin I-yi] benzoic acid, 15
(R% [L’Zﬁ’ 4 ch| Hpﬁenﬁ -4-methylthiazol-5-yijmethox

atom

2N niethyi|piperdin: e%zmc dcid,
3-[[2-(4- ch hen methylthiazol-5-yilmetho ,
y?fet i pglpéerldln Be%zm E XL may LJe %Lrgs%l%(uted with a halogen

(R)-3-[3-[[2-(4- chlorophenyl) -4- methylthlazol-5-yi]methox 20
Yymethyi]piperidin-1-yi] benzoic acid,

(S 3-[3-[[2-(4- Chl hen )4 meth Ith| zoI 5 meth er|d y
be)fﬁ]zéﬁc Ci HQY [%[ (4 c?ilorop cﬁ/yl) “A-m e?]hy f‘u;la)zé %%py ijmet éroup’
arvlY er|d|n 1y| bq_nz jc acid, 345
Y %% 2. 1[1:133 [[% (4 I0ro %eﬂylsﬂi hethylthiazol-5-yi]carbon
minometh | eridin Nzoi
(R -2- [e:%nﬁf ( J(J:Ph%ro%lheny)fﬁ z%%mgg\)g/ %?zio carbgroup’

%Sl?rpr%ztgé@pl@ﬁgg %}rb?ﬁ@i ?Cfga om, C;-Cs lower alkyl

(4-chiorophe 4-met hlaz y ca on

grou¥|%98ﬁ1%®9]%eréﬂgg‘é’ﬂ@%&'%&%q a halogen atom or C;-Cs lower

atom

alkoxy group which may be substituted with a halogen atom, and

7) S5-membered or 6-membered aromatic ring group containing 1 to
3 nitrogen, oxygen and/or sulfur atom which aromatic ring group
may have a halogen atom, C;-C¢ lower alkyl group which may be
substituted with a halogen atom or C;-Cs lower alkoxy group which
may be substituted with a halogen atom,

or a pharmaceutically acceptable salt thereof.

10. A cyclic amino benzoic acid derivative according to any
one of claims 1 to 9, wherein in the general formula (1), ring Ar
represents a general formula (5)

[Chemical formula 14]
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(R)-3-[3-[[2-(4-chiorophenyl)-4-methylthiazol-5-yi]carbon
ylaminomethyi]piperidin-I-yi] benzoic acid,
(S)-3-[3-[[2-(4-chiorophenyl)-4-methylthiazol-5-yiJcarbon 10
ylamino]piperidin-I-yi] benzoic acid,
(R)-3-[3-[[2-(4-chiorophenyl)-4-methylthiazol-5-yi]carbon
ylamino]piperigin-l-yi] benzoic acid,
(S)-2-[3-[N ﬁ-(4-chiorophenyl)-4-methylthiazol-5-yi]met
-~ Dyilcggbafpoyilpipegridin-1-yi] benzoic acid, or 15
MNY(R)-2\[3{N-[[2-(4-8Ribrophenyl)-4-methylthiazol-5-yimet
hyi]caﬁé%]piperidin-l-yi] benzoic acid, or a pharmaceutically
acceptable salt thereof. 13. A pharmaceutical comprising at least one of
the,cyclic 20 amino_benzoic acid derivative or a pharmaceuticall o
(uhe g KA RbreoT S-4BrTAG 15 Ay S OF Cinte T fo A5 40 rprs 1ot L0
active ingredient. 14. A pharmaceutical comprising at least one of the
cyclic amino benzoic acid derivative or a pharmaceutically acceptable salt
25, 346 thereof according to any.one of claims 1 to 12 for use,in th
ittt o Ao Vet atat o St S Aimbdbe T gelF oo
el lipid metabolism abnormality. 5 15. A pharmaceutical comprising at
feast one of the cyclic amino benzoic acid derivative or a
pharmaceuticall ceptable salt thereof according to any one of claims 1
2) f@ n%%r L(l:gecl%)t gg ?op%%%%%é or therapeutic treatment of

ato

to 12
3 )2?3%8?‘&'859&%55&%&Qy%PQ%W?HHC%9%9%@89@4%%%&% ohth8 21 0gen

atom,

4) amino group which may have a acyl group, C:—-Cgs lower alkyl group,
aryl group or aralkyl group,

5) 5-membered or 6-membered cyclic amino group,

6) aryl group which may have a halogen atom, C;-Cs lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group which may be substituted with a halogen atom, and

7) S5-membered or 6-membered aromatic ring group containing 1 to
3 nitrogen, oxygen and/or sulfur atom which aromatic ring group
may have a halogen atom, C;-C¢ lower alkyl group which may be
substituted with a halogen atom or C;-Cs lower alkoxy group which
may be substituted with a halogen atom,

R’ represents a hydrogen atom, C;-Cg lower alkyl group which
may be substituted with a halogen atom or C3-C; cycloalkyl group,

and
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amino benzoic acid derivative or a pharmaceutically acceptable salt
thereof according to any one of claims 1 to 12 for use in the prophylactic
or therapeutic treatment of diabetes. 15 17. A pharmaceutical 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 12 for use in the prophylactic or therapeutic treatment of obesity. 20
18CAPHANMACR el Coftpfidiy At188stBne 5 the cyeli€ Emino benzoic
acid derivative or a pharmaceuticaiaél}[/ accegtablegsalt thereof according to

O 22Ky OhB YT CHiMS 1 10’12 for Uden thie StophyIAEhESY therapeutic

treatment of lipid metabolism abnormality. 25 347 19. Use of at least one
of the cyclic amino benzoic acid derivative or a pharmaceutically

acgeptable salt thereof according to any gne of.claims 1to 12 inthe ),

preparation of a medicament 1or proﬁhy}ac IC otherapeu%ccfrea?meﬁt of

arteriosclerosis, 5 diabetes, obesity or lipid metabolism abnormality. 20. .
L W]E%]feedfnaﬁégstc&ﬁ“&%{h%t éfcﬁ“resevn%%cp gz%if%&dgﬁréﬁ\?é‘tq grauta (1) is

IC amino ben Ive or a
harma utica%/ acceptable salt thereof according to any one of claims 1
® 92512 as & PPARS agon

a agonist in the preparation 10 of a medicament for
[Chegrio#ngglatc(tjlg or Iigerflg?utlc tre.atment of arteriosclerosis, diabetes, .obeS|ty
or lipid metabolism abnormality. 21. Use of at least one of the cyclic

amino benzoic acid

3a 1
N R — X
- O—Er '
G Y\N O (1a)
Zw COOR

[whereinzirepresentsa(h—c4alkylene,(b—c4alkenylenecn:ageneral

formula (2d)

[Chemical formula 16]

—T'—A*—UZ2— (2d)

<wherein:
Tlrepresentszasinglebond,(h—C4alkyleneor(b—C4alkenylene,
U? represents a single bond or C;-C, alkylene,
At represents a carbonyl group, oxygen atom, -NH-,

a general formula (3b)

[Chemical formula 17]

O
\L1a)J\N/ (3b)
|
1b

R
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15 derivative or a pharmaceutically acceptable salt thereof according to
any one of claims 1 to 12 as a PPAR modulator in the preparation of a
medicament for prophylactic or therapeutic treatment of arteriosclerosis,
diabetes, obesity or lipid metabolism abnormality. 20 22. Use of at least
one of the cyclic amino benzoic acid derivative or a pharmaceutically
acceptable salt thereof according to any one of claims 1 to 12 as a lipi

pid
(Whesietiny agent it the' Préparation? bf a'hédicament forpraphyBctic 6™ ©SSnts
herapeutic treatment of 348 arterjgsclerosis, diabetes, obesity or lipid
2 By O ARG B Holaly 124 {1o8 o B IGAT ARG  OmrTeLa (4b)
[Cher%?@é ic ?gidm 1?ldaerilvgﬁive or a pharmaceutically acceptable salt thereof
according 16 any one of claims 1 to 12 in the preparation of a medicament
for prophylactic or therapeutic treatment of arteriosclerosis. 24. Use of at
l&ast one of the cyclic amino benzoic acid 10 derivative or a
~_ P armaceutic@gaacceptable salt thereof according to any one of claims 1
N“to 12~in the p ration of a medicament for prophylactic or therapeutic
H treatment of diabetes. 25. Use of at least one of the cyclic amino benzoic
acid 15 derivative or a pharmaceutically acceptable salt thereof according
to gay,ang.ofdaims (0,12 in the, prparation.of  medicament.for, o 9,1 or
prophyla%tlc or Fherapeutlcif%atment of o%esi(ty. 367 Use of at least one of’
the cyclic amino benzoic acid

§1representseahydrogenatom,halogenatom,C1—C5loweralkoxy
group, nitro group or amino group,

G represents an oxygen atom or sulfur atom,

Ef represents a hydrogen atom or C;-Cg¢ lower alkyl group,

Bfrepresentseahydrogen atom, halogen atom, C;-C¢ lower alkyl
group which may be substituted with a halogen atom or C;-Cs lower
alkoxy group,

R represents a hydrogen atom or C;-Cg¢ lower alkyl group, and

—COOR is substituted at ortho position or metha position of binding

position of the ring],

or a pharmaceutically acceptable salt thereof.

12. Acyclicamino benzoic acidderivative accordingtoclaim
1, wherein the compound represented by the general formula (1) is:
2-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methoxymet

hyl]lpiperidin-1-y1l] benzoic acid,
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20 derivative or a pharmaceutically acceptable salt thereof according to
any one of claims 1 to 12 in the preparation of a medicament for
prophylactic or therapeutic treatment of lipid metabolism abnormality. 349

3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methoxymet
hyllpiperidin-1-yl] benzoic acid,
3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methoxy]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,
2—[3-[N-[[2-(4-chlorophenyl)—-4-methylthiazol-5-y1l]methyl]
carbamoyl]piperidin-1-y1l] benzoic acid,
(S)-2-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methox
ymethyl]piperidin-1-y1l] benzoic acid,
(R)=2-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methox
ymethyl]piperidin-1-y1] benzoic acid,
(S)-3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methox
ymethyl]piperidin-1-y1] benzoic acid,
(R)=3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methox
ymethyl]piperidin-1-y1l] benzoic acid,
(S)-3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methox
ylpiperidin-1-y1] benzoic acid,
(R)-3-[3-[[2-(4-chlorophenyl)—-4-methylthiazol-5-yl]methox

ylpiperidin-1-y1l] benzoic acid,
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(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-yl] benzoic acid,
(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]lcarbamoyl]piperidin-1-y1l] benzoic acid, or
(R)=2-[3-[N-[[2-(4-chlorophenyl)-4-methylthiazol-5-yl]met
hyl]carbamoyl]piperidin-1-y1] benzoic acid,

or a pharmaceutically acceptable salt thereof.

13. A pharmaceutical comprising at least one of the cyclic
amino benzoic acid derivative or a pharmaceutically acceptable salt

thereof according toanyone of claims 1 tol2 asanactive ingredient.

14. A pharmaceutical comprising at least one of the cyclic

amino benzoic acid derivative or a pharmaceutically acceptable salt
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thereof according to any one of claims 1 to 12 for use in the
prophylacticor therapeutic treatment of arteriosclerosis, diabetes,

obesity or lipid metabolism abnormality.

15. A pharmaceutical 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 12 for use in the

prophylactic or therapeutic treatment of arteriosclerosis.

16. A pharmaceutical 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 12 for use in the

prophylactic or therapeutic treatment of diabetes.

17. A pharmaceutical 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 12 for use in the

prophylactic or therapeutic treatment of obesity.

18. A pharmaceutical 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 12 for use in the
prophylactic or therapeutic treatment of 1lipid metabolism

abnormality.
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19. Use of at least one of the cyclic amino benzoic acid
derivative or a pharmaceutically acceptable salt thereof according
to any one of claims 1 to 12 in the preparation of a medicament
for prophylactic or therapeutic treatment of arteriosclerosis,

diabetes, obesity or lipid metabolism abnormality.

20. Use of at least one of the cyclic amino benzoic acid
derivative or a pharmaceutically acceptable salt thereof according
to any one of claims 1 to 12 as a PPARx agonist in the preparation
of a medicament for prophylactic or therapeutic treatment of
arteriosclerosis, diabetes, obesity or lipid metabolism

abnormality.

21. Use of at least one of the cyclic amino benzoic acid
derivative or a pharmaceutically acceptable salt thereof according
to any one of claims 1 to 12 as a PPAR modulator in the preparation
of a medicament for prophylactic or therapeutic treatment of
arteriosclerosis, diabetes, obesity or lipid metabolism

abnormality.

22. Use of at least one of the cyclic amino benzoic acid
derivative or a pharmaceutically acceptable salt thereof according
toanyoneof claimsltol?2asalipidloweringagent inthe preparation

of a medicament for prophylactic or therapeutic treatment of
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arteriosclerosis, diabetes, obesity or lipid metabolism

abnormality.

23. Use of at least one of the cyclic amino benzoic acid
derivative or a pharmaceutically acceptable salt thereof according
to any one of claims 1 to 12 in the preparation of a medicament

for prophylactic or therapeutic treatment of arteriosclerosis.

24. Use of at least one of the cyclic amino benzoic acid
derivative or a pharmaceutically acceptable salt thereof according
to any one of claims 1 to 12 in the preparation of a medicament

for prophylactic or therapeutic treatment of diabetes.

25. Use of at least one of the cyclic amino benzoic acid
derivative or a pharmaceutically acceptable salt thereof according
to any one of claims 1 to 12 in the preparation of a medicament

for prophylactic or therapeutic treatment of obesity.

26. Use of at least one of the cyclic amino benzoic acid
derivative or a pharmaceutically acceptable salt thereof according
to any one of claims 1 to 12 in the preparation of a medicament
for prophylactic or therapeutic treatment of lipid metabolism

abnormality.
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