1 DESCRI PTI ON | SOQUI NOLI NE DERI VATI VE Techni cal Field [0001]

The present invention relates to a conpound having an inhibitory effect on
CRTH2 (Chenpattractant Receptor-honol ogous nol ecul e expressed on Th2
cells), and 5 pharnmaceutical preparationk containing the conpound as an
active ingredient. Background Art [OOOZ{(@P CRTH2 is a O-protein
coupled 7th transnenbrane domain noPEeGREE B hed by Nagata et al. in 1999

as a nol ecul e expressed sel egg¢ see Non Patent Docunent
101). [0003] It has been repo%dtﬁéQ t%@@@gﬁ}ﬁgﬁ is one form of

activated T cells and induces production of IgE fromB cells via production
of cytokines such as IL-4, IL-5 and IL-13 (see Non Patent Docunent 2).
Furthernore, it has been reported that the cytol cines induce the 15

acti vatTRaniehi @eigi nophi | and basophil (see Non Patent Docunments 3 and 4).
From the above reports, it has been believed that the Th2 cells are

strongl POPhvol ved in the formation of pathol ogic conditions of allergic

di seases such as asthm,  allergic, rhinitis, and atopic rmatifis directly
or indirectly via StH&IERVPY lc%lrrel“ageétt%Pgo?gg'gl%l%@éﬂﬁgﬁfﬂ@ﬁt&ﬁ‘i o)

[ 0004] CRBHC #0EE&IREEart RecéBEhbAGlogou¥RhEIE € ENsas s ThS 8LIRT el y on the
Th2 cell as nentioned above, and also, it has relatively high honology to a

chenbki pharpeceapead prepgesionpertipias theaenmprng ag3n agtivetingredienn assuned t hat
CRTH2 is involved in inmune responses or inmune-related disorders.
Thereafter, it has been revealed that CRTH2 is expressed in eosinophil and
basophiBadkgreamtdiAtri on to the Th2 cell, and that the ligand is PG2 and the
action hereof induces a cell migration reaction and the |like (see Non
Pat ent ment 7) In

CRTH2 is a G-protein coupled 7th transmembrane domain molecule cloned by
Nagata et al. in 1999 as a molecule expressed selectively on Th2 cells (see Non Patent Document

10 1)

[0003]

It has been reported that the Th2 cell is one form of activated T cells and induces
production of IgE from B cells via production of cytokines such as IL-4, IL-5, and IL-13 (see
Non Patent Document 2).  Furthermore, it has been reported that the cytokines induce the

15  activation of eosinophil and basophil (see Non Patent Documents 3 and 4). From the above
repotts, it has been believed that the Th2 cells are strongly involved in the formation of
pathologic conditions of allergic diseases such as asthma, allergic rhinitis, and atopic dermatitis
directly or indirectly via other cells or factors (see Non Patent Document 5).

[0004]

20 Because CRTH2 15 cloned as a molecule expressed selectively on the Th2 cell as
mentioned above, and also, it has relatively high homology to a chemokine receptor (see Non
Patent Document 6), it has been assumed that CRTH2 is involved in immune responses or
immune-related disorders. Thereafter, it has been revealed that CRTH2 is expressed in
eosinophil and basophil in addition to the Th2 cell, and that the ligand is PGD2 and the action

25  thereof induces a cell migration reaction and the like (see Non Patent Document 7). In
particular, it has been suggested that CRTH2 is involved in allergic diseases.

[0005]
In addition to such in vitro tests, in exacerbation of symptoms in an asthma model

by a CRTH2-specific ligand and in a dermatitis model (see Non Patent Document 8), suppression



particular, it has been suggested that CRTH2 is involved in allergic

di seases. [0005] 2 of synptons in dermatitis in a CRTH2 defective nouse
(see Non Patent Docunent 9), increase in expression of CRTH2 in human
patients with allergic rhinitis (Non Patent Docunent 10), and the like, the
possibiljty that CRTH2 js involved in allergic diseases_such as_asthma,
at opi ¢ Hféymatons ig degpaitis|ip a CRIHD dafertive snavss (sse dipnPatest Degument G incresse

i nformgfi ; r ' .of -1 her j r the
above. nepsiolPoRORPHDH hirkarthu Rafh B WRBLE S TRBR Pl DRI Bhald 2
been subghis¢, ¢k pds8BOBY that CRTH?2 is involvednin eldriieniidehyes sach 45RFiHMa afoplei t or s,

i ndol yl, acetic agid derivatives (see Patent Docunent 1), phenoxy.acetic
nci . Seleroats, ai gl BT B pheeanri ) - RER SRamymad hechRsb i o

der i y atdraioh T8 theliplobild adRGUBERHe ag%véﬁgnﬁ&ﬁflld'iﬁgseg,a\%ﬁclp f&E d ﬁ@&fah{%ghof
However, a conpound having the structure of the present invention has not
been diislibibmed . RTFd2 thaebeaprsaggestadhough a conmpound of which the structure is
siml ar[ B@Gthat of the compound of the present invention has been reported,
t here ig _éither description nor suggestion that such conmpounds have a
CRTH2 i nhi bi t ory @drvesionaB{ Qs CRTIY inBRGdPE HdoR) aceke aBld REivAYies PRe IR
Patent Docunent [0007] Patent Document 1: W2005/019171 Patent Docunent 2:
W02005/ocggeat bl pheneny agicuiderizativig 29642096 Przupent &t pyDovdimghacetic acid

a0 COhiah T8y B CTERY uilie iy RRPer SRR, TSRS bR

Al | er gyhavihg thelsiflictuk® 92 thiipRcstiatigvdntion GROBGbedn diSEIpS:d. ewuﬁhermbre,'%!lth%i%a
cin. Inmunol 08. 594. 2001 Non Patent Docunent 4. Mn. et al. in
Hemat olcompgundsef whigh ghe structure is similar to that of the compound of the present invention has

been reported, there is neither description nor suggestion that such compounds have a CRTH2

inhibitory effect (see Patent Document 4).
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Non Patent Document 5: Broide. et al. J. Allergy. Clin. Immunol. 108 (2 suppl.).
S65. 2001
30 Non Patent Document 6; Abe. et al. Gene. 227. 71. 1999
Non Patent Document 7: Hirai. et al. J. Exp. Med. 193. 225. 2001
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Non Patent Document 5: Broide. et al. J. Allergy. din. Imunol. 108 (2
suppl.). S65. 2001 30Non Patent Docunent 6: Abe. et al. Gene. 227. 71. 1999
Non Patent Docunent 7: Hirai. et al. J. Exp. Med. 193. 225. 2001 Non Patent
Docunent 8: Shiraishi. et al. J. Pharnmacdol. Exp. Ther. 312. 954. 2005 Non
Pat ent Docunent 9: Satoh. et al. J. Immunol. 177. 2621. 2006 3 Non Patent
Docunent 10: KandVoreRatent Dogginent 1034ape et 2b Age 3. Rhipob 28uddtaff0%f | nventi on
Problemto be Solved by the Invention [0009] 5An object of the present
invention is to provide a conpound having an inhibitory effect on CRTH2 and
bei ng efmdryas Iipkatiomceut i cal preparations, Means for Solving the Problem
[0010] . T resent inyentors have keenly carried out investigations for
achi eviPﬁéﬁf’Iﬁéoi’S 813’83&%"6%@& objects, and resulted in finding that

novel ggmy}i noline derivatives achieve the above-nentioned object and have

arrived at "the present invention. [0011] That is to say, the present
invention is (1) 4n cdyegedt prefenerentizd ibto frovdalagofmppundlitavi@OdidihhibKaryl]

effect on CRTH2 and being useful as pharmaceutical preparations.

Means for Solving the Problem
[0010]
The present inventors have keenly carried out investigations for achieving the
10 above-mentioned objects, and resulted in finding that novel isoquinoline derivatives achieve the

above-mentioned object and have arrived at the present invention.

[0011]
That is to say, the present invention is
{1) a compound represented by formula (T):
15 [0012]
[Kal]

or a pharmaceutically acceptable salt thereof
[0013]
In the formula,

20 R’ represents a Cy alkyl group, a C, alkenyl group, a Ca.g cycloalkyl group, a Cs¢ cycloalkenyt
group, an adamantyl group, an indanyl group, a tetrahydronaphthyl group, a tetrahydroindolyl
group, a tetrahydropyranyl group, a morpholinyl group, a phenyl group, a naphthyl group, or an
aromatic heterocyclic group, wherein the phenyl group, the naphthyl group, and the aromatic
heterocyclic group may be substituted with 1 to 5 substituent(s) selected from the group

25  consisting of a Cy¢ alkyl group, a Cy alkenyl group, a Cs.¢ cycloalkyl group, a halogen atom, a
Ci.s alkoxy group, a hydroxy group, a C1 alkylthio group, a Ci haloalkyl group, a Cy.6



Rf or a pharmaceutically acceptable salt thereof [0013] In the formla,

20 RI represents a C1_6 al kyl group, a C24 al kenyl group, a C3.6 cycl oal kyl
group, a C3_6 cycl oal kenyl group, an adamantyl group, an indanyl group, a

t et r ahydr onapht hyl group, a tetrahydroinﬁolyl group, a tetrahydropyranyl

group, a nDrphollnyI rou henyl group, a naphthyl group, or an
ar onat i elgadtaxy gEQus, |'f1 {‘:’p kﬁl@r%wp, @Wﬁaf‘pﬁr&fﬁwa agfiea grouphe seahrnhgiougr oup,

o hst | AR R BLE WIS P T8 SRGIUPRI HEH M faked gty
. %*’““E“ﬁhim';’?"’“?m%‘@;‘%@ﬁd 1‘*"*‘"@" orou: ’Z“é’i‘m#ﬁf"“";ifﬁﬁ gﬁ‘tpﬁaﬂ' Xy
%1 ep 4%%28& ok, Pﬂ&p%ﬂ gf@iot@ hé}%&ro%ygtgm@, Hedopiula -NRa é? i p
nitre WEMNRRE tﬂgmldmw 1o %he%dﬁ (P kfRON Vg a{e%ﬂnu@ %ﬂieny?(“

group, a T aI 0X carbon r sup, noyloxy group,

group, \ahd@eni?oyR Q‘to& R’aRPhBHORY, B anpiR eagir mdbydndgmibugepresert hibgdgdgenr oup,
an im d zoI 8? i@l a thiadiazolyl group, a norpholino group, the fornula:
- NR5R6, ?‘Hé’ formird. 8°UB: SNR2R8, the fornul a: - NROSO2R16, the fornul a:

- CONRLL resdd ah PDRySN dibthaa sulNRhRHD Ridormula: RERRE BR Brifule: /G2 MR, . R12

wher ei n R5, and 4 each i ndependent |’y represent a hydrogen atomor a Cl4
al kyl deouge: XE epréeemia(@n oxygen atom a sul fur atom the formila
CR% [0014]he formula: -CO, the forrmula: -NR2-, or fornula (I11): 10 [0014]
[ ]

[Ka 2]

Nl
(I

[0015]
wherein R"and R' each independently represent a hydrogen atom, a C. alkyl group, a halogen
atom or a C,¢ haloalkyl group;

15 R represents a hydrogen atom or a Cy alkyl group;
n represents an integer of 1 to 4;
Y represents a single bond, the formula: -NR’CO-W-, the formula: -NR3*CQ-W-0O-, the formula; -
NR*CO,-W-, the formuia: -NR>-W-, the formula: -NR*SO,-W-, the formula: -NR*CONR*-W-,
the formula: -NR*CO-W-NR*SO,-, the formula: -SO,NR>-W-, the formula: -CH;-W-, the

20 formula; -CONR’-W-, the formula: -CONR’-W-0-, the formula: -CH,-O-W-, the formula: -
CHNR®-W-, the formula: -CONR*-W-NR*CO-, the formula: -O-W-, or the formula: -0-W-0O-,
wherein R* and R* each independently represent a hydrogen atom or a C.6 alkyl group, W is a
single bond, a Ci.¢ alkylene group, a C,4 alkylene group including a carbon atom that is also a
member of a Cs.s cycloalkyl ring, a Cy¢ alkenylene group, or a Cs.6 cycloalkylene group

25 (provided that, when Y is the formula: -CONR>-W-NR*CO- or the formula: -O-W-O-, W is not a
single bond),
Z represents a benzene ring, a pyrimidine ring, or a pyrazine ring;
said benzene ring, pyrimidine ring, and pyrazine ring may be substituted with 1 to 4
substituent(s) selected from the group consisting of a Ci.¢ alkyl group, a Cos alkenyl group, a Cs.

30 6 cycloalkyl group, a halogen atom, a C,.¢ alkoxy group, a hydroxy group, a Cy.¢ alkylthio group,



yt In (11) [0015] wherein BY and R each independently represent a hydrogen
atom a Cl1 6 al kyl group, a halogen atom or a Cl4 hal oal kyl group; 15 R2
represents a hydrogen atomor a Cl4 al kyl group; n represents an integer of
1to 4; Y represents a single bond, the formula: -NR3CO-W, the formul a:
“NR3CO-WO0-, the formula: - NR3COR-W, the fornula: - NR3- W the formul a:

- NR3S022 (-5 halpalkylogra, & CroNrinatioRy. 2up, £ e haloaliylshio SRRECHCYIINREISNR 2 niffhe

Formut eroup R Falieu KiGLEBUEY Qo SRR v R, SGTRES SRR | e
f or mul aSO,NKKRE, WeRa@a;, -NRIES O B ruheformAlaWCONRZRAL ahd tafbanulaO- W O- ,

wher ei g, R4 each bn%pelndegtI% [gprgsent @ hydrggen atom or a Cl_6
al kyl m 1‘%’}‘% 1 gfé tﬁ)n:d{ R akkyRenB gl iy eactindepeaisiivene™

group i I%gzég&u raquanfg]@ﬁ B 8t 927 L my;agrg@gﬁc lg?dgglgt%f heR¥Z i@ aﬁn&zﬁ)g%t?{eﬁal kyl

ring, al ke ene group, or ene group provi ded
t hat, weezeng ding, uhmbsummsﬂ mrnmtdi&lﬁ&gwmla&mmm«:d p)lTeZIflt)rlﬂg;Dé.lS thOfomia; -Wi s

oyr azi naRAt g vkl (01 ERGEREA S i e Ref S U asiine b Ry

be subsitbiubesiCyy h&loélkilcgréu@UbStl tuent(s) selected fromthe group
consisting of a Cl4 al group, a C2.6 al kenyl group, a C3. 30 6

cycl oal ]?eylls agetpEy Ssoupan @grénmaykgmuza aQgtaazglyik @squpgmdhp formuley dEORHQHDUP, a
Cl4 h K ,

G _éa rP]'k ﬁ%&ig en%eﬁtl %ﬁgt agl’?1 cf(u %gen% cgr%if }63?%%38 om,aoroaé Oa)flyyl %Fo%‘fa? a
al kyl SLdlfdonyI group, a car boxy group, the fornula: -NR221223 the formul a:

- SOZNRngRg t he forrrul a: _NR26s02R27, the fornul a: -00NR28R29, and the
f or mul & > R'Nkgodditerch idepesidanthpreprenern 2 hydmgematom, riglogre rtonRzd, 1Rl , n30

% ord g ¢ ARRRIRGI) eI ERESEE Lo NI ORRT UM B i

unsubstyloxy)behzyy] r-6m-dim&ﬂ10kynsgqu1mhmm§zlummd ariga- [m(aatmom@-SFmﬂgoxyﬁenmyl)h e
for rein st. on and le

rept se%?glrgm%ﬁﬁxﬂs%uﬂﬂlm 5‘3% aémﬁ%tl{édé lg{rgél(agqpag Cﬂo’BY)ﬁ%ZBéﬂ] RS gr oup) ;
le is adifRPR %0@1%%4-%1}%@&%&8&}’ l>_Of_PHPuor8- iﬁ%;ﬁ%@i ylloxgy’b@t gi]%

fornmula: - and Re each i ndependently represen hy? rogen
at om ailmﬂt@gﬁmowlmhnﬂbfyl}@rmanelcaicw - {gr[@uihyorante pRebaniZeyloR¥)bemmbyRg6.8ach

or o, Bnoy eI T A RP B fettaif A PSR RE Srabned sl Io&lzoyn

(1-[2- fJ6U70ﬂﬂxe&&:@[s@&@ﬁoﬁn—%lﬂ}@fbmwddd {@ [Z-fRioRR b preyh 8. 201ubRObdRo ] Véiacet i ¢

acid, 241-(2-f]uoro-5-nmethoxybenzoyl) -
6, 724 rﬁbtnﬁ yisegpirelor 4l Jacetfd sk oah®, aeshmethoxy 4-(1H-tetrazol-5-

{143-11 15&) %Bﬁ&?i%@ﬁ? pills & g%&ﬁé&lyphgnﬂ)methanone)

di met h xyls i C aci

2-{143- dﬂamram&egpt@@me@twlawr)ﬂhenbﬁyl] -6, 7-
dinethoxglsqu|noI|n 4-yl } propanoi ¢ acid,
2-{142- PP 0- 5 (propan- 2-yl oxy) benzoyl] -6, 7-

di met hoxyi soqui n 2 héedihbod RE lol i :
2-{142- 1 uor o- 5- ( opaﬁ r%ﬁ g@;a@eﬁhzo%?ﬂ&' 1 a@gépgable salt thereof as stated in (1),

-6, 25di \ma&rbm)ﬂf’l, BRoRliand RE BaGtr Iyltlélﬂmd@alycriepreamit d hydrogen atom, a halogen atom, a Cy.¢
{it et hoASHISERHR Rk Koas AFPRY BRMPHExGRRY e combpendorch pharmeseytionlly poesritiiost - 5.
yl et h)’tﬁé{%@ﬂﬁl'vﬂﬂbh Both R hhd RebldfdPognREROXPRER R AAERNAR@N hikoxy groups).
[0017]
(3) The compound or a pharmaceutically acceptable salt thereof according to (1)
30 or(2), wherein
X is the formula; -CR"R'-, wherein R"is a hydrogen atom, a C;¢ alkyl group, or a halogen atom;
and Rlis a Ci¢ alkyl group, or a halogen atom.
[0018]

(4) The compound or a pharmaceutically acceptable salt thereof according to any



or a pharmaceutically acceptable salt thereof [0016] (2)
The conpound or a pharmaceutically acceptable salt thereof as stated in
(1), 25 wherein Rd, Re, le and Rg each independently represent a hydrogen
atom a halogen atom a Cl_6 alkyl groupy or a Cl_6 al koxy group (except

t he corrpound or a phar maceutical |y acceptable salt thereof in which both Rd
and Rg @eefplMdpddeihtedhs and both le and Rf are Ci.6 al koxy groups).

0017 t I
al't el ddenaensting substiidh ity EETRPUMGH obaRB WRGEC S BEGRERER, C.
wher ei rCﬁ\haic&xH@llgytd]pogen atom a Cl.6 al kyl group, or a hal ogen atom and R

is a C&[ giﬂl kyl group, or a halogen atom [0018] 6 one of (1) to (3),
wher ei S a benzene ring substituted with a Cl1.6 al kyl group, a hal ogen

atony a CL.6 al kqsyTaE SipouRl oaagim@na!a t%ll%ﬂﬂ:ce?f]g}wsathﬁe@é&]ag%rﬁ)ntggggt%{/ one

conpound or a pharnaceuti cal ceptable salt er eo accordi ng
of (1) aneof4))tovihemdereirRl is a phenyl group, which may be substituted with

hal t the, f W C16 al kyl 10
R s 200 ABORY! Sroilo P SRS ERANH BMHIPETREN atom and Re. Re. |0

and V ay g @bl ydopgenyat om [ 0020] (6) A preventive or a
remedy for asthma, atopic dermatitis and allergic rhinitis, 15 conprising

the compasn€erlkylesngramdceutical |y acceptabl e salt thereof according to any
one (?f lﬁjﬁac&bgé} glamc:lpan active ingredient.

R® and R° are each a hydrogen atom, and
R R, R"and RE are each a hydrogen atom.
[0020]
(6) A preventive or a remedy for asthma, atopic dermatitis and allergic rhinitis,
15 comprising the compound or a pharmaceutically acceptable salt thereof according to any one of

(1) to (5) as an active ingredient.

Advantageous Effects of the Invention
[0021]
The compound of the present invention has an inhibitory effect on CRTH2.

20 Mode for Carrying Out the Invention
[0022]
In the present invention, the Ci. alkyl group refers to a linear or branched alkyl
group having 1 to 6 carbon atoms, and examples thereof include a methyl group, an ethyl group,
a n-propyl group, an isopropyl group, a n-butyl group, an isobutyl group, a tert-butyl group, a
26  sec-butyl group, a n-pentyl group, an isopentyl group, a neopentyl group, a tert-pentyl group, and
a n-hexyl! group.
[0023]
The Cs.6 alkenyl group refers to a linear or branched alkeny! group having 2 to 6
carbon atoms, and examples thereof include a vinyl group, an allyl group, a 1-propenyl group, an
30 isopropenyl group, a 1-butenyl group, a 2-butenyl group, a 3-butenyl group, a 1-pentenyl group,
a 2-pentenyl group, a 1-hexenyl group, and a 1,3-butadienyl group.
[0024]



Advant ageous Effects of the Invention [0021] The conpound of the present
~invention has an inhibitory effect on CRTH2. 20 Mode for Carrying Qut the

| nvention [0022] In the present invention, the Cl.6 al kyl group
refers to a linear or branched al kyl grdup having 1 to 6 carbon atons, and
exanpl es thereof include a nmethyl group, an ethyl group a n-propyl group,
an i sopropyl grodfe Casaliylang|erejipog fs@rﬂh@ébmwféheéla&y efte grup-Heutng| 1 tgr oup,

2 25 SeGafiktol QPexdllcPRNILHOLANR AR LAOREID Y SLRUR g GOPONL Y]

C2.6 altrkraethhrlege Qtoupl efearamm@leae etaupas partaﬂnetamehegr@lpkewdan@ﬂ@mergawmgn2 to
6 carbo tons, and exanp es t ereof i nc] ude a vrnyI group, an ally! group,
a 1-pr8g@ﬁ9?“e§f8‘ﬂﬁaadéﬁ’i‘e ‘in%‘ifj 8p 1P pethyl gthylgresioupgr oup, a 2- but enyl
group, rg31butenyl group, a 1-pentenyl group, a 2-pentenyl group, a

1- hexenyl group, and a 1, 3-butadi enyl group. [0024] 7 The Cl1-6 al kyl ene
group refers to ixhinpkmrofthe (brsarﬂq,rlm gbllqyinehréiugrmrd)dmaatd)mghal it als®a car bon

1 1 ot RPPSE G Dby oRE gt TRBRIe S SAHGt ik LHTSRORee o

hexarrere |eRB@rdipOH R, 1-Rita@bilylehe 8iR1eHE a1dL hﬂa{ehef and a
met hyl g]?hgygrreporoﬁp 5 0%265 Ega gieﬂglpb ﬁ@%ﬁzﬂéé al k Iﬂe}gée}%grgﬁy%

i ncl udrlrlgfit leng ﬁ@mﬂb&leﬁtﬁ grhap, arﬂé ag, %ethalene trﬁeethblfenegmpﬁ ngthl ofdh&slovet ng
|nc d |l ene group, a 1,1-trinmethyl ene ethyl ene group, a
ioue e%tlg ei]%i'ygrs%%s 1%?%&/\1’1{ Qéi g p y y g p

rarre Oﬁr oup, a 1,1- pent anet hyl ene et hyl ene group, a
1, 1-etlpgd2ehpe trimet hyl ene group, and a 2, 2-ethylene tirmethylene group.

Each of tgle above- 10 nentioned groups i s shown bel ow. [0026] [Ka 3]
a

M ;f% F\Q \ﬁQﬁ %\Xﬁ‘ A

The C,.6 alkenylene group refers to a linear or branched alkenylene group having

[0027]

16 2 to 6 carbon atoms, and examples thereof include an ethenylene group, a propenylene group,

and a methylethenylene group.
[0028]

The Cs.¢ cycloalkyl group refers to a cyclopropyl group, a cyclobutyl group, a
cyclopentyl group, and a cyclohexyl group.

20 [0029]

The Cs. cycloalkenyl group refers to a cycloalkenyl group having 3 to 6 carbon
atoms, and examples thereof include a cyclobutenyl group, a cyclopentenyl group, a
cyclohexenyl group, a cyclopentadienyi group, and a cyclohexadieny! group.
[0030]

25 The Cs.6 cycloalkylene group refers to a cycloalkylene group having 3 to 6 carbon
atoms, and examples thereof include a cyclopropane-1,1-diyl group, a cyclobutane-1,1-diyl
group, a cyclopentane-1,1-diyl group, a cyclohexane-1,1-diyl group, and a cyclohexane-1,4-diyl
group.

[0031]

30 The aromatic heterocyclic group refers to a monocyclic aromatic heterocyclic



-A); Age >cgs [0027] The C2_6 al kenyl ene group refers to a

| i near or branched al kenyl ene group having 15 2 to 6 carbon atons, and

exanpl es thereof include an ethenyl ene group, a propenyl ene group, and a
nmet hyl et henyl ene group. [0028] 8 The C3.6 cycloal kyl group refers

to a cycl opropyl group, a cycl obutyl group, cIopentyI group, and a

cycl ohe8tgPp of depndosef ppggyomatic heterocyc ic mp@:ac u%ng poa¢ eaivodiejdrogipa(m refers

toac [ hereof

ys(éiegt%d?f‘o@%!n% Qﬁr?%éﬂ N3Y aqgtrg% ope %r;rlliﬁ}: SRy 1n%%n§t éx%gqlp

i nclude a cy rou grou exe y group,

a cycl ahesbidiladyh pgm@;tllgrov.q:nd pgnmycgll gh:&vpaﬂ beiddzyDgroup, a ;ﬁ)@&&@h gduphen C3. 6
cycloalkylene group refers to a cycl oal kyl ene .group havrng 3.to 6 carbon

at ons, AECEhSIRPP-@dhirgly bgroup, r?é‘llﬁfa‘éZC&Y’c%fevbrﬁPdff&h'éZQﬂy 1@%@@@@% gropp, a
o
cYe! Sbuiang ranr%u o nicly (6L AR AACOH o dh i OLlous « By grquoat e

ar omat i pyrdzetyd gompch pprr(jrybgtpup,eaf @nnoy{ahrl grovpno qyimblyt gerupat 1soqr.hmlglr goyglaic 8
group or pdense orratr C terocyclic z? aﬁ@ﬂt&ﬁg one or two
et or oSS ERREct Hand i oA ENOB B St € POE 2 sul fur
atom i rlrdtda%oﬁfrﬂﬂrl Eﬂﬂlg SXRTRBA b, 8 BbnidinhiA Fold, %'Uéﬂiorﬁ[d&.'z'&yl %oﬁ%rdnm dyl
group, a pyridazyl group, a pyrazinyl group, anm oxazolyl group; i azol yl
group, adwnrzwaczlplgmugroup, an isothiazolyl group, an indolyl group, a 5
bené %6&2% group, a benzot hienyl group, an imdazolyl group, a thienyl
gro @ ryl group, a pyrazolyl group, a pyrrolyl group, a quinoxalyl
group, a qui nol yITigraligen aton &didt k@ Aidrigy AuR, a shigHhd AR, ¥ brdhias Biond and
cinnolinyl group, a pyrrolopyridyl group, a naphthyridyl group, an

i m daz AByPHIBYROFE oup, an i ndazol yl group, a benzothiazolyl group, a
benzoiqbgﬁﬁolyl group, and a benzooxazol yl group 10 [0032] The
hal ogerr atomrefers to a fluorine atom a chlorine atom a brom ne atom
and an i odi ne at dfhe ¢;Q@B3Kky group refers to a linear or branched alkoxy group having 1 to 6

15 carbon atoms, and examples thereof include a methoxy group, an ethoxy group, a n-propoxy
group, an SOpropoxy group, a n-butoxy group, an isobutoxy group, a tert-butoxy group, a sec-
butoxy group, a n-pentyloxy group, an isopentyloxy group, a neopentyloxy group, a tert-
pentyloxy group, and a n-hexyloxy group.

[0034]

20 The C.s alkylthio group refers to a linear or branched alkylthio group having 1 to
6 carbon atoms, and examples thereof include a methylthio group, an ethylthio group, a n-
propylthio group, an isopropylthio group, a n-butylthio group, an isobutylthio group, a tert-
butylthio group, a sec-butylthio group, a n-pentylthio group, an isopentylthio group, a
neopentylthio group, a tert-pentylthio group, and a n-hexyithio group.

25 [0035]

The C;.¢ haloalkyl group refers to a linear or branched alkyl group having 1 to 6
carbon atoms, substituted with halogen atoms, in which the preferable number of halogen atoms
is3 to 5. Examples thereof include a trifluoromethyl group and a pentafluoroethyl group.
[0036]

30 The Ci haloalkylthio group refers to a linear or branched alkylthio group having
1 to 6 carbon atoms, substituted with halogen atoms, in which the preferable number of halogen
atoms 1s 3 to 5.  Examples thereof include a trifluoromethylthio group and a
pentafluoroethylthio group.

[0037]



The C 1_6 al koxy group refers to a linear or branched al koxy group having 1
to 6 15 carbon atons, and exanpl es thereof include a nethoxy group, an

et hoxy group, a n-propoxy group, an isopropoxy group, a n-butoxy group, an
i sobut oxy group, a tert-butoxy group, a %$ecbutoxy group, a n-pentyl oxy
group, an isopentyloxy group, a neopentyloxy group, a tertpentyl oxy group,
and a n-hexyl oxy Hafredaixy zoqupereBrs ® alnepl ohbrenched apkoxe Bequp hawing ltonear
or branghe .t hiQ: ' 0.6 S

her cor® vagouiihs dbfifeffiu BN sk uPpbRh R BleEite o SRLEE |,
group, @cms BEPtodPy |IBExaimplagtidigef iaclnddartrifluohometis:gugroupand & peitifildrbdtioxgr oup,

a tertbutylthio group, a sec-butylthio group, a n-pentylthio group, an

i sopent8P¥hi o group, a neopentylthio group, a tert-pentylthio group, and a
n-hegyl$ﬁgﬂ group. 25 [0035] The Cl1_6 hal oal kyl group refers to
a linear or branched al kyl group having 1 to 6 carbon atons, substituted

wi t h hal ogen at onBhe € alkylaiifonhbgpnp fefembbd e lineartoe branthdiadlogedfcatybgeups 3 to

5. Exanpl es thereof include.,a triflyoronet gro d ent af | uor oet hyl
ot oup. TRsBReh R eborcstoms g ceghbies Hetb s st MionT a0 8t br anchod
al kyl t NieRuIGIRMPI S8Up,Wn-prdp9sBIFEH]I b9 Sl o h by R at oms,
I n whi cﬁﬂyt heﬁt)lﬂr?e er%bl eﬂwlc;lﬂﬂnt?erfgrlg%E al%‘ en grtogyn’lg isyggfdglp\g# rl%)ijg?r%?%sﬂt her eof
i ncl udesraup, Anfisobotvisuifonyll groum agetrbptyisudfonylgsenra kiseobetwtshifortigooup; eop.
[0037] .9 The.Cl6 hal oal.kox r refers to a linear, or branched al koxy
or ol EPT TRy cerah AP ey BB R et ot iR Shen B8he. n whi ch
t he pr gieptyddu@niluroes, a8l a hahXgROIfaIA BEoips 3 t0 5. Exanpl es thereof include
a trifluoromethoxy group and a pentafl uoroethoxy group. 5 [0038]

The C1d083%yl sul fonyl group refers to a |linear or branched al kyl sul f onyl

havi ! '
group having 1 topf, @zgvrﬁl?%géﬁ%g@lfgg% ﬁge?%}lij)pa?ﬁnetap&r Gi2he eH%’@gﬁ%@b%ﬁy&up, an

nmet hyl sul f onyl group,“an e a n-propylsu
| sopr opystbsphdvamy2 1@7 carpon atomsbardydxamiples nydreflintlpde ametteapetrydrsligifoapyin

roup, a tert-butyl sul fonyl group, sec- butyl sul fonyl group, a n-
g 1? ethoxycarbonylygroup, an- ropgxycar%onﬁ group, an Es%propmqyca)r/bon%l groﬁp, an-

butoxycarbonyl group, an isobutoxycarbonyl group, a tert-butoxycarbonyl group, a sec-
butoxycarbonyl group, a n-pentyloxycarbony! group, an isopentyloxycarbonyl group, a
neopentyloxycarbonyl group, a tert-pentyloxycarbonyl group, and a n-hexyloxycarbonyl group.
[0040]

20 The C,5 alkanoyloxy group refers to a linear or branched alkanoyloxy group
having 2 to 7 carbon atoms, and examples thereof include an acetoxy group, propanoyloxy
group, a n-butanoyloxy group, and an isobutyroyloxy group.

[0041]
The pharmaceutically-acceptable salt refers to a salt with an alkali metal, an alkali

25 earth metal, ammonium, alkylammonium, or the like, or a salt with a mineral acid or an organic
acid. Examples thereof include sodium salts, potassium salts, calcium salts, ammonium salts,
aluminum salts, triethylammonium salts, acetates, propionates, butyrates, formates,
trifluoroacetates, maleates, tartarates, citrates, stearates, succinates, ethylsuccinates,
lactobionates, gluconates, glucoheptonates, benzoates, methanesulfonates, ethanesulfonates, 2-

30 hydroxyethanesulfonates, benzenesulfonates, para-toluenesulfonates, laurylsulfates, malates,
aspartates, glutamates, adipates, salts with cysteine, salts with N-acetylcysteines, hydrochlorides,
hydrobromides, phosphates, sulfates, hydroiodides, nicotinates, oxalates, picrates, thiocyanates,
undecanates, salts with acrylic acid polymers, and salts with carboxyvinyl polymers.

[0042]



10 pentyl sul fonyl group, an isopentylsulfonyl group, a neopentyl sul fonyl
group, a tertpentylsulfonyl group, and a n-hexyl sul fonyl group. [0039] The
C2.7 al koxycarbonyl group refers to a |inear or branched al koxycar bonyl
group having 2 to 7 carbon atons, and ex@npl es thereof include a

met hoxycar bonyl group, an 15 ethoxycarbonyl group, a n-propoxycarbonyl
group, an i sopr opdeyempoord of the prasentanyantion Ry ¢ ahdymageutigalbugsceptable salt

i sobut car bonyl gro atert-put C nvl _.qQr S rbonyl
o oup, HOFRBEBRY YT B35 Pha Sy G oBRAKEBLEE lbo Py ns B R ERe
neopentoshporady, Bahyydrgeoufthe phirafacepRally heveprablesaltydf the corppoumdsl alhey are

n- hexyl oxycar bonyl . group. [0Q040] 20The C2.7 al kanoyl oxy group refers to a
| i near adrengempesiedindhe Bresgt IKEMEPBUP having 2 to 7 carbon atonms, and
exaqflﬁﬁo%ﬂereof i ncl ude an acetoxy group, propanoyl oxy group, a

n- but anroyl'dxy group, and an isobutyroyl oxy group. [0041] The

phar maceuti cal | y-Waeetheabingosalstof tlef pesent mventsa dre wseidras pharmddcabticahret al , an
al kali 25 earth petal, amopium al kyl amoni u r the like, .asalt with
2 m nerAPAEIARS S SOMBNEAR PL IS BF e USHOB eVt BRlpled Rie atRifghPEal ¢ o

POt asSiddmnSéHiy asedfe@ﬁk@'géﬁ@, S@kehdbrs, PTRhfiL > S soRbIHFERUAESAE liRe, into tablets,

triethyl amoni um sa acetates, propionates, butyrates, fornates,

trifl ugrosdes pillescapsues avwderst etutmngtsospensions, anjestable peentnlisgnensandithat es,
et hyl sycci nates. | actobionates, gl uconat es | ucohept onat es, benzoat es,
et Hand 61 PO BRBURon 2 LSBT SR DR SRR E RerpiEERE V&
benzenegill rheRd: percufaéAstrohtd enesalintah@ioas rodt@ur yl sul fates, nal ates,
aspartates, glutamates, adipates, salts with cysteine, salts with

N-acet \iP@4AHt ei nes, hydrochl orides, hydrobroni des, phosphates, sulfates,
hydroi odi des, ni cat] Aa88ng OKAL &S iRL&HiBh 88 vd ISRKARAL B%n HINSEARLPS.
salts with acrylicacid polyners, and salts w car boxyvi nyl polfyners.

[ 0042] add3age of 0.01 to 100 mgkg, giosawwinglé dbdecorin distded sevargindosespepidap  This
pharmaceutical |y acceptabl e saltdggereof may be present as a sol vat

Exahpl c9sefan braanpspnsistely wgieassondesrepsrdrdepending o e tisnislivsasss, %a@dmg'ydr at es

of the 3%%%ﬁ Eabl fise Of the conpounds. They are al
enconpéggz M the p#éigﬂ?ggﬁ%@ﬁfﬁgﬁaéS '0043] When the conpounds of the

pr esentf0d484enti on are used as pharnmaceutical preparations, the conpounds of
t he present invengion may be rnmul ated, by the addjti.on, of .common]y used
exci bi ent o, ext entieombRinditiGE Piracth guisedon Stlbanysurel Sh G RGPl 16

i nto taRlRl-senflbAdMrB8uctiBh lethodapsul es, powders, sol utions, suspensions,

i njectable agents, lininent, and the 10 |i ke, by using standard techni ques.
The2phdichemelt i cal preparati ons can be administered via
[0046]
IKa 4]
» Nc’@Y —Rt of -
e e g
R Re (1-b) R R deprotection RS O R
Hal —
o0 N e S (D
O N step (1-1) O step (1-2) O AN
O-..L1 O\LT OH

(1-a) (1-c) (1-d)
Rf
RE O Rgo
step (1-3) © N Y_R1

0% “OH
(1-e)

[0047]



oral route or percutaneous route, or via intravenous route. [0044] The
conpound of the present invention can be admnistered to an adult patient
in ~a dosage of 0.01 to 100 ng/ kg, given as a single dose or in divided
several doses per day. This 15 dose canlbe appropriately increased or

decreased depending on the type of diseases, age and body wei ght, synptons
of the patient, dnéhesshemi% Y, ROGHSR®, R and R* are the satneasdsiived Abkyeotnd Hal

e B b SRR s Sl R, ieR R L

Z, Yy, Rioetectivielgroups of carboxylic acid, for example, groups described if PkotectRfe @Redpéin are the
sanme as defined above, and Ilal represents a chlorine atom a brom ne atom

and an QreaipSyathess (thind edition dPPRR f1 M. JHvis pad Tpprreakete vandgipscifsalbf

car boxyl i | O¢ f I SELA ' ect| oups in
cxggﬁi§&§§%§ﬁ5§?§ﬁ%%ﬂﬁ%@ﬂgaﬁ??gﬂg“ﬁ%ggﬁﬁﬁéh%ﬁﬁfﬁ§i§§g§H§H¥¥ﬁE§2en) etc.

and spgo@48jcally 5 represents a Cl6 al kyl group, a benzyl group, a

4- met hoxybenzyl oup, or the |jke. [0048] . Ste -1): Compound
1-c can be. pr oducser GyaCrerpwg ﬁsﬁﬁ%gﬁamﬂyaed&y Yllogrine mrrppueéﬁﬁ%{?ﬁaa%-b in
an et hey: U a@qgo | : I nt
such agﬁlﬁi@ﬁﬁ e%g%(';[ﬂ%@%&%&%ﬁ%@%&%%ﬁ %%%?m anﬂa@)ﬁg? i&og&% ﬁ%grt%g?gggﬂlvgﬁl vent
such asuthdsueethyltfe alrldristy dreihehloroforamn amprootatic hpdiogarbgw baleent seeicds takene

NN e e e B ShaDE el RGN IR,
stirriRgch fesodfAs hpdhide! ReUTodypdtiRiult SREHIGIP he:@X)e@B8/disilazide, and
furthermore by stirring the reacted product in the presence of oxygen.
[0049]
Step (1-2): This reaction may be carried out by the method described in, for
15 example, Protective Groups in Organic Synthesis (third edition 1999, P. G M. Wuts and T.
Green) etc., or methods similar to this method.  Specifically, compound 1-d can be produced by
subjecting compound 1-c to hydrolysis with mineral acid such as hydrochloric acid or an
inorganic base such as sodium hydroxide and potassium hydroxide in an alcohol solvent such as
methanol and ethanol, or in an ether solvent such as tetrahydrofuran and dioxane. WhenL'isa
20 benzyl group or a 4-methoxybenzyl group, compound 1-d may be produced by subjecting
compound 1-c¢ to hydrogenation in an alcohol solvent such as methanol and ethanol, an ether
solvent such as tetrahydrofuran and dioxane, a halogen solvent such as methylene chloride and
chloroform, an aromatic hydrocarbon solvent such as toluene and xylene, in the presence of a
catalyst such as palladium carbon. When L' is a 4-methoxybenzy! group, compound 1-d may
25 be produced by deprotection reaction using ceric ammonium nitrate (CAN) or 2,3-dichloro-5,6-
dicyano-1,4-benzoquinone (DDQ).
[0050]
Step (1-3): Carboxylic acid chloride obtained by treating compound 1-d with
oxalyl chloride, thionyl chloride, or the like, in a halogen solvent such as methylene chloride and
30 chloroform or in an aromatic hydrocarbon solvent such as toluene and xylene, is treated with
diazomethane, trimethylsilyl diazomethane, or the like, in ether solvent such as tetrahydrofuran
and dioxane and in a polar solvent such as acetonitrile, or the like. Thereby, a-diazomethyl
ketone can be produced. This compound is allowed to react with silver oxide, silver acetate, or

the like, in a mixture solvent of water and an ether solvent such as tetrahydrofuran and dioxane,



[0049] Step (1-2): This reaction may be carried out by the nethod descri bed
in, for 15 exanple, Protective Goups in Organic Synthesis (third edition
1999, P. GM Wits and T. Geen) etc., or nethods simlar to this nethod.
Specifically, conpound 1-d can be produ¢2zd by subjecting conpound 1-c to
hydrolysis with mneral acid such as hydrochloric acid or an inorgani c base
such a®r o amenydsdiate anhidiersby asspoundnlyd obiliedeesent iavensios shivbe pokivesd: such
as rretz%rﬁ‘A and ethanol, or in an ether solvent such as tetrahydrofuran and
di oxane. en L1 is a 20 benzyl group or a 4-nethoxybenzyl group, conpound
1-d mayschempproduced by subjecting conmpound 1-c to hydrogenation in an

al cohol solvent such as nethanol and ethanol, an ether solvent such as

t et r ahy89¥uran and di oxane, a hal ogen sol vent such as methyl ene chloride
and hkﬁﬁgiornr an aromatic hydrocarbon sol vent such as tol uene and xyl ene,
in the *présence of a catal yst such as palladiumcarbon. Wien LI is a

4- met hoxybenzyl .. qompound 1-d may 25 be produced by deprotection

reaction §5i r;g cerl |uﬁ|tate(CAN) or 2% |%plor056-
di cyano® enzoqur(mne ( nq@ deprotection e (1-3): Carboxylic
aci d chk HE‘bbt-a'r—ﬁedmbry-trre.._~ ound—t=d W Lehl ori de,

t hi onyl & i de, otep{Xe |i ke s net hyl ene

chl ori decand 30 chl orof orm or®yn an aromatic hydro€érbon sol vent such as
t ol uene apd,xylene, is treated widd) di azonet hane, trigephylsilyl

di azonmet hane, or the like, in ether solvent such as tetrahydrofuran and

di oxane and in a pelar solvent such as acetonitrile, or the like. Thereby,
a-di azonmet hyl kef onerscan be produced.re

< | se.conpound is al | oxes @, I eact
with silver oxidd, Jsilyer acefoc®n or @ e, i NI ur e, ent of
wat er ang et Rler s'I‘“LsugaBﬁ aaj t&tr @k Hsfn ang gr ox%mt}\, 1-Hi n
an aqueou 6I utifon, and ther% ompolnd 1-e of t HEEPYT sent [i nvention can
be produced. [065F Schene 2 [00]5 [ Ka 5] [0053] o In the
schene, Z, Rd, Rd, R4 R5, L1, and Hal ghe sanme as defrne& q@ ve, and
QL represents the formnul a: -NH- t he fornul -0-, the formul a: Q2-, the

formula: -Cl120-, the formula: -CH2NH, and L2 represent s general
pr ot ectb(gﬁ groups of aniline, phenol, carboxylic acid, primary am ne, or
prinar} éohol, for exanple, groups described in Protective Goups in 10

Organi ¢ Synt hesi gn lid¥chein8dl, tR'ORS, REGED L' Rind GldVlardMit Sardd1gk definell @8k, Qi
and speclrfl cally represents a tert-but oxycar boni/ g(&;roup a benz&ﬁkgroup a

4- et hdXyseaessats e dermula -ME-nife fegmala -Oarthe fsmpla: g Gerpthe oy ige sithg |
d

group, B CHUA TR AL o 5 D S o S

- CH2 Nl-l-amdapdmaﬁ_gpa’rﬁme Ndrprimds aolblkior egaraplp, graupedeyilibedrio Bpoted@ive Groups in

PRSI s a Sb  SE IR SShok B Se a2,
conpou '}E’prgseﬁts%’te}t%t&@%bgﬁﬁ%‘?&}ﬂ 8 bRz gRSlp! B 45h&Rodybedayl group, a methyl
group, an acetyl group, a trimethylsilyl group, a tert-butyldimethylsilyl group, or the like, when
Q' is the formula: -NH-, the formula: -O-, the formula: -CH,O-, or the formula: -CH;NH-, and
represents a C1¢ alkyl group, a benzyl group, a 4-methoxybenzyl group, or the like, when Q' is
15 the formula: -CO;-.
[0054]
Step (2-1): Compound 2-b can be produced by using compound 2-a by the same
procedure as used in step (I-1).
Step (2-2): Compound 2-c can be produced by using compound 2-b by the same
20 procedure as used in step (1-2).
Step (2-3): Compound 2-d can be produced by using compound 2-¢ by the same

procedure as used in step (1-3).



St ép (2-2): Conpound 2-c can be produced by using conpound 2-b by the sane

20 procedure as used in step (1-2). Step (2-3). Conpound 2-d
can be produced by using conpound 2-c by the sane procedure as used in step
(1-3). 13 [0055] Step (2-4)}3 Conpound 2-e can be produced by

subj ecting conpound 2-d to esterification wwth Cl.6 al kyl al cohol, benzyl
al cohol [003 et hoxybenzyl al cohol, or the like in the presence of m neral
acid such as sul fygl [ ' - duced 5
by al | owi ng corrpostf%&é%tggl p’?}‘ggcg?-@\?cmta{a}15@h{ngﬁ%ﬁ%#ﬁgﬁc@gg@ﬁ@ﬁg? g[)oal cohol ,
4- met hoesseifinatidn witlc Ghe hlkybalcolud, Henkg aldohole thmétheoibernt akRuhdl, &sSthe like in the

t et rahydr of ur and di_agarlg, agﬁal oggn f\gtl vent such as pethylene chloride
and chIHS?St?f‘EFr%nm‘é‘ﬁraéf’% Yeieasiidide ar'bon _B‘Tné‘%ﬁ‘ﬁly;scﬂﬁ’rﬁ’%’_%d +S10pRe RIAdIcRY| ene,
or ag a@rﬂlwngoe&ﬁﬁouge'zvc?%reﬁa%ﬂﬂpélg\m%bylﬁwaﬁah%ﬁzg& ARBAR C4-lefhdxfedRy £SENCE

or the absence of ‘a base such as triet am né and pyridine, and in'the
pr esencdcabl, ar therltkenisi atlger aglentt such suetralasiroficapcind kibowahe, catvatbapeth isoliveier sGECC) |
1-et hyl - 3- (di.met hyl ami n - car bodi i.m de hydrochl orid EDC) ,

benzo (i ST e b R ot OB e o sar Bish s RV By Bop
(regi stgied, b ARRIIDOlar sbHvRHOARK xpﬁgg%ﬁagﬁ%&awdé,% thelgikBhdo orQhe t e

i ke. Al'ternately, conpound 2-e may _produced by reacting carboxylic acid
chl or i dibsesise af abesespch retgiethylpeierpadipididing and irhthe padsyiceatflagondrasinghiceny |

hl or i . ' i Dy - 1 h h chlorid
o 4t BBt DSBS SRS o b S 1 2
Xyl ene hydtdchlotilie (BDKY, bearatinal-1 -Henanpyredl kidksphosphofiRinhBaaBesmphospheehol ,  or
the like. Furthernore, when L1 is a nethyl group, conpound 2-e may be
pr oducdBYBOPATeRlaT Ayt dsAEkA !B dorbepeaitiezdls birae ALY I0a s ke

trimet ' ' I ' ‘ i i as

et hanaf bl (RAREZAREY bOproblieed yBacdnd bR I SFBLIE Mg RHE by
conpouritkaflag &mpbund 2réadth oxalyhclilodderehibaylehlonidanorahéi Bke, S0 b WalbgerssotVenas
tetrahydrof ura nd di oxane hal ogen sol vent, such as net hyl ene chl ori de
and* h?gB?[b?sp‘Pﬁﬁ?‘ygﬂe cfloide pe AR BoR LYPRAHY dEQRAFPORSOPENLRIGE 25 US| ene,
or an apg Qﬂrleﬁe,ﬂﬁklﬂcl_éﬂkxpaﬂ&oh%‘}!%nﬂﬂ alNohbdi IR RV 8f R mcggol,' & thB fs ence

of a base Such as triet yl am ne, pyri gl ne, potassium carbonate, or the
| i ke. [FyohemazsSyhgn I¢ ds 8 metiHigsoupe somnpamdritay mag beprodusdd bytlldwing kempedrdod

described.in, fo xanpl Pr ot ect,i. G ou in O ic.Synthesis . (third

cai 1 o4 sbGactibh Ft g Binc R GRUhE gl Suihand o Rkes IR Lottt i

met hod.suéip@ciéthedd] ladd ethBRM. L AL c8mp@lid-2-8 a9k GRERREY by GNGWRg cBmpSlidd Rut y!
, a 4-nmet hoxybenz group, or a trinethylsilyl group, conpound 2-f can

grou - I )

be %ff odif@é@ﬂ%?’ltbmﬁ(&qtgm I aRpdgheplvent sych agspsrabydiofitan anddioxin a halogen

m ner al i . I i d, [,.C id, .trifluoroacetic

et d - 6P RGP Emhy e BHRHAE BhOEGrcRSi an MR B arb P P BB oxcane.
a hal ogelnesaindedylens uatanceprotis foldranbeatduch asBl, Mudnedal 106:@i 062 inOthe pres@fcenat i ¢
hydr ocar?{g}g sol vent  such as toluene and xylene. Wien L2 is a benzyl group
or a 4-9TALRMIGEanFihyRBING, PEKRse aAEsum caRpnte gihrilieed by subj ecting
conpourrgio5?6-e to hydrogenation in an al cohol solvent such as nethanol and

et hanol’, ar]1 et her solvent such as 14 tetrahydrofuran and di oxane, a

hal Zigen sol vent Sueh(2a%: Tt hgdcaoe nalybercadzdandby tHeanethed descabedainofmat i C

hydr ocar bon sol vent such as_tol uepne and xylene, in th resence aof a
cat al yga@i’}]&n[? RS PIRHPSAR Qég%gy‘\%ﬁ @rqe"sd“éort P?%?e? -ffgll\gi Wis agd dup or a
tert- Ilutby)didTRIrirdRdds)tm B Phis FRERAUNEpésificatBNwhen B¥ RAUER Sbu¥xch®BhIINT
conpound 2-e wth potassiumfluoride,
group, a tert-butyl group, a 4-methoxybenzyl group, or a trimethylsilyl group, compound 2-f can
be produced by subjecting compound 2-e to deprotection reaction using mineral acid such as
30 hydrochloric acid, acetic acid, trifluoroacetic acid, or the like, in an ether solvent such as
tetrahydrofuran and dioxane, a halogen solvent such as methylene chloride and chioroform, or an
aromatic hydrocarbon solvent such as toluene and xylene. When L? is a benzyl group or a 4-

methoxybenzyl group, compound 2-f may be produced by subjecting compound 2-e to

hydrogenation in an alcohol solvent such as methanol and ethanol, an ether solvent such as



5 tetrabutyl ammonium fluoride, or the Iike. Wen QL is the formula: -0- or
the formula. -CH20-, and L2 is a nethyl group, conmpound 2-f can be produced
by treating conpound 2-e with BBr3 in a hal ogen sol vent such as nethyl ene
chloride and chloroformor an aromatic Hydrocarbon sol vent such as tol uene
and xyl ene. Wien L2 is an acetyl group, compound 2-f can be produced by
subj ecttetighydmipanagd giaxany afylneen geliventgethasmeiylghe eldpradsanshehderoform, an

hydr oc e ' L. nar ' i xi.de .and

ot ass iobeie RlrGesRborlaivthl WGP AR RHE In B ARIUELIY ALY o)
an et hepalladiirenibaiuc Whs ek natipettgfsilybgroap or gicox dosldibeylsdil gdup,he
formula: -02-, conp un%@ﬁ-f can be produced by the sane grogedure as used
in st efo@pospd Z[f@esgf PrgdiHEsfebtreatmg compaynd kg vaih patgssiung Bewele. Ti- UL (3-a)

st eps ( JethibutylafGRRAREALSRIE, BF R 1f3” 2When Q' is the formula: -O- or the formula: -CH,O-,
and L7 is a methyl group, compound 2-f can be produced by treating compound 2-e with BBr;3 in
a halogen solvent such as methylene chloride and chloroform or an aromatic hydrocarbon
solvent such as toluene and xylene. When L2 is an acetyl group, compound 2-f can be produced
by subjecting compound 2-e to hydrolysis with mineral acid such as hydrochloric acid or an
10 inorganic base such as sodium hydroxide and potassium hydroxide in an alcohol solvent such as
methanol and ethanol or an ether solvent such as tetrahydrofuran and dioxane. When Q' is the

formuta:-CO;-, compound 2-f can be produced by the same procedure as used in step (1-2).

[0057]
Scheme 3
15 [0058]
[Ka 6]
T-U?
{3-a) deprotection
step (3-1) step (3-2)

[0059]
In the scheme, Z, R% R, R', RE, and L' are the same as defined above, and T
represents the formula: -CO-W-R!, the formula: CO,-W-R!, the formula: -CO-W-O-R', the
20 formula: -SO,-W-R!, or the formula; -CO-W-NR*S0,-R! (W, R!, and R* are the same as defined
above), U’ represents a general leaving group, for example, a chiorine atom, a bromine atom, an
iodine atom, a phenoxy group, an imidazolyt group, a triazolyl group, and the like.
[0060]
Step (3-1): When U is a chlorine atom, a bromine atom, an iodine atom, a
25  phenoxy group, an imidazolyl group, or a triazolyl group, compound 3-b can be produced by
allowing compound 3-a to react with compound 2-f' in an ether solvent such as tetrahydrofuran
and dioxane, a halogen solvent such as methylene chloride and chioroform, an aromatic
hydrocarbon solvent such as toluene and xylene, or an aprotic polar solvent such as N,N-

dimethylformamide, in the presence or absence of a base such as triethylamine and pyridine.



ReRgo Rd 0 OH (3-c) In the schene, Z, Rd, W R Rg, and L1 are the sane as
defi ned above, and 111 represents the fornmula: -00-WR1, the formula:
C2-WR1l, the formula: -00-WO0-121, the 20 fornmula: -S02-WR1, or the
formula. -00-WNR4SO02-R1L(Wand R4 are tHé same as defined above), Ul
represents a general |eaving group, for exanple, a chlorine atom a brom ne
atom aMsp.oimReusd éri may pepiediiceddtyottiowing companad 3310 rgagipth centpouagd atfy |
group, . : LBl s ofi e

B om e AR Potde eh iR bRk DRl < NSLI ORGP CD- o, &
t ri azol WiR'geieuormelani@Hvd-(BRA o alne foemplao dT0-a8-NR/ S, FRWUN ghag GrpGydebx3t & t 0

react with conpound 241 in an ether solvent such as_tetrahydrofuran,and
di oxane2roup, kaf seBROWS: Ik mavdisdroduced By RlIPWHE comPorndid-agrith ¢amraugd drimn &

ar ongt | &lilé})égfvgﬁ@{ut?ﬁ Bs &%H@H%@%C%ﬁfﬁoia%}rﬁ’aelghg?g%ﬂ%?&#éﬂﬁ@h a¥hefiy1AR rcgfghﬁe

pol ar solvent such as N, or ne int presence-or absence of
a base awdchlamsformj &t drpimand hpdracatbqy sdleinh such akSolAbmemnd cyhgme uerchn3plotiveoidre

produced, by, al | owi onpoynd 3-.3 t.o react wth conpound 244 by using a
broe s otyal Sish 2 N HE R Pt af et Benkt GORGEHE of irait pehds 't he

for mul griethGlamiNy B pyrfiend ahdnHl tBe preséhcd/dPaRbnd@sink Qgelft%ﬁéﬂ-'isadicyclohex%l

-CO- WNR4S02-R1, Ul 'may be a hydroxyl group, and conpound 3-b may be

pr oduc edripdiiglide(pEg), d orifd tnaliBethy lmirepsopip boatbodindide hydmclgoradhdiDER| vent

such.a r.ahydr of ur.an .di oxane, . a hal agen sol yent as. net hyl ene
chi 8§ e ErRRAT AR PRy o5 Sy BB RaROnt RGP Rl Lene
and xylteddemark)), dvhyaips:6berzobtdzale 15drate (MOBYC br @8 like N- di met hyl f or mam de, in
the presence or absence of a base such as triethylam ne and pyridine, and

in the [BP@Kence of a condensing agent such as di cycl ohexyl carbodiin de

DCC), 1-ethyl-3-4.di : ' - |0f | , 10
E)enzZ)t ri agol }/I -yl %&%E.&WP ?‘ﬁﬁﬁ%ﬁgﬁ%ﬁ”ﬁﬁ’%@% Fpénhx%% g%‘ﬁ%%ﬁlgs%gggwg%y%&
(r egi stppoeduta adsadinksgtgp (112)hydr oxybenzotri azol e hydrate (HOBt), or the

TR L[B035

Scheme 4
[0063]
[Ka 7]
K R'-W-N=C=0 i
R RE, “ _ RE RE,
a) deprotection O j‘)\
Re E—— 1 ——— R¢ -l
N e N2 tep tat) step (4-2) N a NOEWR
0”0 O OH
Lt L
(- (4-b) {4-0)
[0064]
In the scheme, Z, R', R%, R®, RY, R8 W, and L! are the same as defined above.
20 Step (4-1): Compound 4-b can be produced by allowing compound 4-a to react

with compound 2-f' in an ether solvent such as tetrahydrofuran and dioxane, a halogen solvent
such as methylene chloride and chloroform, an aromatic hydrocarbon solvent such as toluene
and xylene, or an aprotic polar solvent such as N,N-dimethylformamide.
[0065]

25 Step (4-2): Compound 4-c can be produced by using compound 4-b by the same
procedure as used in step (1-2).
[0066]

Scheme 5



Step (3-2): Conpound 3-c can be produced by using conpound 3-b by the sane
procedure as used in step (1-2). 15 [0062] Schenme 4 [0063] [Ka 7] Rf ReRg
OdeprotectionU0 N I'NWRINJLNNWRL Rd N WH Hstep (4-2)HH O OH (4-b)(4-c¢)
[0064] In the schenme, Z, Rl, Rd, Re, RE}¥ W and L1 are the sane as defi ned
above. 20Step (4-1): Conpound 4-b can be produced by all ow ng conmpound 4-a
to readPO&ilt h conpound 241 in an ether solvent such as tetrahydrofuran and
di oxangy, 3 hal ogen sol vent such as net hyl ene chloride and chloroform an
aromatic h5]/dr ocar bon sol vent such as toluene and xyl ene, or an aprotic
pol ar sol yent such as N, N-di net hylfq{fnam de. [0065] 25Step (4;2)- Conpound
4- ¢ cangeba pgsoduced by udiufg conpgy A< b by the same procgdure.as used in
0 (5-a) Q deprotection 0

step (5-1)

(2~ Y 6w (5~c)
[0068]
In the scheme, Z, R%, R®, R, R® and L' are the same as defined above, , and Q°
represents the formula: -NH-, the formula: -O-, the formula: -CH,0-, or the formula: -CH,NH-,
5 T represents the formula: -W-R', or the formula: -W-O-R! (W, R are the same as defined
above), U? represents a general leaving group, for example, a chlorine atom, a bromine atom, an
iodine atom, a methane sulfonyloxy group, a p-toluene sulfonyloxy group, or the like.
[0069]
Step (5-1): Compound 5-b can be produced by allowing compound 5-a to react
10  with compound 2-f in an ether solvent such as tetrahydrofuran and dioxane, a halogen solvent
such as methylene chloride and chloroform, an aromatic hydrocarbon solvent such as toluene
and xylene, or an aprotic polar solvent such as N,N-dimethylformamide, in the presence or
absence of a base such as triethylamine, pyridine, and potassium carbonate. When QZ is the
formula: -O-, U may be a hydroxyl group, and compound 5-b may be produced by allowing
15 compound 5-a to react with compound 2-f in an ether solvent such as tetrahydrofuran and
dioxane, a halogen solvent such as methyliene chloride and chioroform, an aromatic hydrocarbon
solvent such as toluene and xylene, or an aprotic polar solvent such as N,N-dimethylformamide,
in the presence of a reagent such as triphenylphosphine and tri-n-butyl phosphine, diethyl
azodicarboxylate and tetramethyl azodicarboxy amide.
20 [0070]
Step (5-2): Compound 5-c can be produced by using compound 5-b by the same
procedure as used in step (1-2).
[0071]
Scheme 6
25 [0072]
[Ka 9]



[ 0066] Schene 5 [0067] [Ka 8] [ 0068] In the schene, Z, Rd,
Re, R Rg and L1 are the sane as defined above" and @2 represents the
formula: -NH, the fornula: -0-, the forrmula: -CH20-, or the fornula:
-CH2NH, 5 T2 represents the fornula. -WR1, or the formula: -WORL (W Rl
are the sane as defined above), U2 represents a general |eaving group, for
exanpl e, & chl orine at Qm a brom pe atom an iodine atom apethane
sul f onyleoxy r@ir oup, a ptt¥luene rsulf enyl oxy group, or the kd .RQCL 0069] Step
; |4 owi ng*REBFpBund g"_ ol reagt 10
h_as tetrahydrofUra3 df. oxane,
né chlori de an‘:’épc(?’jll or of or an ar oHnNéE)gi C
hydr oca?b®n sol vent such as tolUefe and xyl ene, or an apr8ti% polar sol vent
such as N-Negdimet hyl f or mani de, i n“t hg-pr esence or absence of a@ase such as
triethylamne, pyridine, and potassium carbonate. Wen Q2 is the formul a:
-0-, U2 may be a hydroxyl group, and conpound 5-b nmay be produced by
al | ow r[80713é conmpound 5-a to react with conmpound 242 in an ether sol vent
such as tetrahydngigy QRedb Y, HOKERE, RBara! GEEMe SOhY §0Hefied Bbdve, BRE Y ene
chl oride and chloroform an aromatic hydrocarbon solvent such as tol uene
and xyl|Bmepresntsathe fpymota: eWeR, de foohuvlgniWadi®h, erghaifodma areWhRYRTGD R rtvde, i n
t he presengces of r eagent .su as, tri phenyl phosphi ne and tri-n-butyl
phosphi‘i%@,1 i%rteﬁ@l"r Saé'ieg i‘tegpﬁ‘g%ﬂvﬁ}e and tetranethyl azodicarboxy anide. 20
[0079] [0074] Step (5-2): Conpound 5-c can be produced by using

compound 5-b by the sane procedure as used in step (1-2) [0071] Schene 6
25 [0072] [Ka 9] Step(6-1): Compound 6-b can be produced by allowing compound 6-a to react

with compound 2-f in an ether solvent such as tetrahydrofuran and dioxane, a halogen solvent
such as methylene chloride and chloroform, an aromatic hydrocarbon solvent such as toluene
and xylene, or an aprotic polar solvent such as N,N-dimethylformamide, in the presence or

10  absence of a base such as triethylamine and pyridine, in the presence of a condensing agent such
as dicyclohexyl carbodiimide (DCC), 1-ethyl-3-(dimethylaminopropyl)-carbodiimide
hydrochloride (EDC), benzotriazol-1-yloxytripyrrolidinophosphonium hexafluorophosphate
(PyBOP (registered trademark)), 1-hydroxybenzotriazole hydrate (HOBt), or the like.
Alternatively, compound 6-b may be produced by allowing carboxylic acid chloride obtained by

15  treating compound 2-f* with oxalyl chloride, thionyl chloride, or the like, in a halogen solvent
such as methylene chloride and chloroform, or an aromatic hydrocarbon solvent such as toluene
and xylene to react with compound 6-a in an ether solvent such as tetrahydrofuran and dioxane, a
halogen solvent such as methylene chloride and chioroform, or an aromatic hydrocarbon solvent
such as toluene and xylene.

20 [0075]

Step (6-2): Compound 6-c can be produced by using compound 6-b by the same

procedure as used in step (1-2).
[0076]
Scheme 7

25 [0077]
{Ka 10]



[0073] In the schene, Z, Rd, Re, Rf, Rg and L1 are the sane as defined
above, and T3 represents the fornula: -WR1, the fornmula: -WO R, or the
formula: -WNRACO-RL (W Wand R4 are the sane as defined above). 5 [0074]
Step (6-1): Conpound 6-b can be producedi8by all owi ng conpound 6-a to react
wi th conpound 243 in an ether solvent such as tetrahydrofuran and di oxane,
a hal ogen solvent such as methyl ene chloride and chl oroforrr}Qf an aromatic
hydrocarbon sgl vent such as tol ugn agg xyl ene, or an aprptiic pol ar sol vent
Ny digret hyI forf&ﬂ@tﬂﬁ, i presence or 10 absen a base such

as di cycl ok 0di Ll geyy( DCC) A N 7-2)
1-et hyl- 3- (di net hyI ani nopr opy1l) - car bodi i m de hydrochl ori de (EDC)
benzot r©azpl - 1-yl oxytri pyrrol i di ®@oghosphoni um hexaf | uor oghoSphat e ( PyBOP
(regi st er ed by gemar k)), 1- hydroxybén,z riazole hydrate (HOBt); ,pr the
like. Alternatlvely conpound 6-b nmay be produced by all ow ng carboxylic
acid chloride obtained by 15 treating conmpound 243 with oxal yl chl oride,

t hi onyd[oghj joride, or the like, in a halogen solvent such as nethylene
chloride and chloroform or_an afomatic %drocagbon sol vent such as tol uene

and xyl ene to redsthachemedhfouRd RS, B\ R Tanard Qepredhe sasa asgiglinediabove.
t et rahydr of ur an %%aﬁ'%om I@I{ﬁ_&%ggge Pdd‘ﬂgé%"\}iﬁ%“giﬂﬁgwf pe, g or i de

and chloroform or ydrocar on SO uene and

xyl ene. re&fbn[g()efgéﬁﬂ such as sodium bordhiyéfidd ndjthiugodipmiman Gydridzan abaicpholdubedt by
usi ng conpound 6- t he sanme procedure, as step, ((1-2) [0Q76]

Sc he%e spch Q%m[:f@m]an% REpangly an eiheragfventsuch@s %Wgﬁ%mﬁlzafl@ﬁémaéﬁda Ogfle t he
sane a ced
by tr eztsto ﬂ%{ gglg?r}%%%%%?ng c\}/lvllotr lﬁie gnc; glgﬁﬁcq?%él{ g’éent suc%lﬁggr‘% %% |o g?n&l‘)]%?oﬁé;s/}g%de
and | i ttbiuame @iduylenem Eypdpoded 7+ may bd potoded dylreanting Svithicimetts/| siand sl and

AT T U N TN N
hydr Ocaarnﬁ(éﬁlﬁéljoﬁﬁmr AAUFSnAR hydrocarbon solvent such as toluene and xylene in the presence
10 of trfluoroacetic acid, boron trifluoride etherate, or the like.  Alternatively, compound 7-a may
be produced by hydrogenating compound 2-f* in an alcohol solvent such as methanol and
ethanol, an ether solvent such as tetrahydrofuran and dioxane, a halogen solvent such as
methylene chloride and chloroform, or an aromatic hydrocarbon solvent such as toluene and
xylene, in the presence of a catalyst such as palladium carbon.
15 [0079]
Step (7-2). Compound 7-b can be produced by using compound 7-a by the same
procedure as in the schemes 3 to 5.  In this case, however, Y represents the formula: -NR*CO-
W-, the formula: -NR*CO-W-0-, the formula: NR*CO,-W-, the formula: -NR*-W-, the formula:
“NR’SQ,-W-, the formula: -NR*CONR*-W-, the formula: -NR’CO-W-NR*SO,-, the formula: -
920 CHz-O-W-, the formula: -CH,NR>-W-, the formula: -O-W-, or the formula; -0-W-O- (W, R®, and
R* are the same as defined above).
[0080]
Scheme 8
[0081]
25 [Kall]



t ol uene and xyl ene. Conpound 7-a may be produced by reacting with
trimethylsilane in an ether solvent such as tetrahydrofuran and di oxane, a
hal ogen sol vent such as net hyl ene chloride and chloroform or an aronatic
hydr ocar bon sol vent such as toluene and 1%yl ene in the presence 10 of
trifluoroacetic acid, boron trifluoride etherate, or the liKke.

Al ternatively, conpounq4z a may be produced by hydrogenating conpound 242
in an al cohol sol vegt such as nethanol and ethanol, an ether solvent such
as tetrahydrofuran ahﬁ-e xane,, a hal ogen sol vent such as net hyl ene

chl ori de aRH chIorM?qé nRaronﬁflc hydr ocar bon sol vent such as tol uene
and xyl Bhg~jR’the pr

e of a Riatal y¥t such as 4 g Lym carbon. 15
Hal St e3§ Co ;@ can be ro%ﬂced by using

[ 0079]
conmpoung 7 fhy t he sane grgcedurﬁ'e aaﬂ \xse:ﬁerre to 5. In this case,
however el esent sSERESTHr nul &2 | v the & -NR3CO-WO0-, the

formul a: G‘HRSCOZ W, the fornmula: ol R3 W, the forrrula -NRSSOZ-W, t he
formula: - CONR4- W, the formul a: I%S WNR4802- the formula: - 20
CH2-0- W, t'R forrrula: - CH2NR3- W, the - 0- W or the formul a:
-0-WO0- (W R3, and R4 are the sane as deflned above). [ 0080] Schene 8
[ 0081] 25 [ Ka 11] Rf ReRg Y-RLRFRd 11Y-Rl step (8-3)1 OH O OH

E S ehessehene, Z, Y, fe, Rd, Rd, Rf, Rg,

nd R15, R16, and R17 represent

Y-R!

[0082]

In the scheme, Z, Y, R, RY, R®, Rf R, L', and Hal are the same as defined above,
and R, R'®, and R" represent a Cyalkyl group.
{0083]

5 Step (8-1): Compound 8-b can be produced by allowing compound 8-a to react
with compound 1-a in an ether solvent such as tetrahydrofuran and dioxane, a halogen solvent
such as methylene chloride and chloroform, an aromatic hydrocarbon solvent such as toluene
and xylene, or an aprotic polar solvent such as N N-dimethylformamide, in the presence of a
base such as sodium hydride, tert-butoxy potassium and sodium hexamethyldisilazide, and

10  further treating the reacted product in an aqueous solufion of sodium carbonate, potassium
carbonate, or the like.
[0084]
Step (8-2): Compound 8-c can be produced by using compound 8-b by the same

procedure as used in step (1-2).

15 Step (8-3): Compound 8-d can be produced by using compound 8-c by the same
procedure as used in step (1-3).
[0085]
Scheme 9
[0086]

20 [Kal2]



[0083] 5 Step (8-1): Conpound 8-b can be produced by allow ng conmpound 8-a
to react with conmpound 1-a in an ether solvent such as tetrahydrofuran and
di oxane, a hal ogen sol vent such as nethyl ene chloride and chloroform an
aromati ¢ hydrocarbon sol vent such as toR%ene and xylene, or an aprotic
pol ar sol vent such as N, N-di nethyl formam de, in the presence of a base such
as sodi um hydri de, tertygbutoxy potassi um and sodi um hexanet hyl di si | azi de,

and 10 further treghdn e reacted product in an aqueous sol ution of
sodi um car bonate pdtPa garzbonate, or the like. [0084]
Step (8- 2)R Corrpo@ndR& n be proguced by using conpound 8-b by the same
procedtﬁ Rised in stgen (1-2). % (8- 3)' C%Bz%%ﬂ:@l 8-d can be produced
by usi umd 8-c hv ?hp Sangd seers.tep (1-3). [0085]
Schene } [ 0086] Ka 12] )j &t R17Rf ReRgRg
depr ot ectl on HaI Rde%@p({s K oo eBF(Q-@)
Ot =
(1-a) (9-b)
Rf Rf
R RY R RY
Rd e Q2 R O protection
2
0O, step (9-3) N ll\J e QL
step (9-4)
07 "OH
(9~c) (9-d)
Rf Rf

Re RS _ Re RY
C deprotection O
Rd ’\l e Q‘I_LZ Rd |Ll e Q1_H _—
= step (9-5) =

step (9-6)
O (lD O CI)
L L
(9-e) (9-F)
Rf

RE R9

@
i Y-R
S

O "OH

(9-g)

[0087]
In the scheme, Z, R}, R® R®, R R&, RY, R R", @', L! L2 and Hal are the same
as defined above.
Step (9-1): Compound 9-b can be produced by using compound 9-a by the same
5 procedure as used in step (8-1).
Step (9-2): Compound 9-c can be produced by using compound 9-b by the same
procedure as used in step (1-2).
Step (9-3): Compound 9-d can be produced by using compound 9-¢ by the same
procedure as used in step (1-3).
10 Step (9-4): Compound 9-¢ can be produced by using compound 9-d by the same

procedure as used in step (2-4).



ONstep (9-1)ONstep (9-2) oti'Ll (1-a)(9-b) Rf ReRg Rdprotection Quiz
RAQL- 2

Qi z

10

15

20

Ostep (3-3) step (9-4) 0 OH (9-¢)(9-d) R ReRgReRg deprotection
RdQl-1-1 step (9-5) (9-e)(9-f)

Step (9-5): Compound 9-f can be produced by using compound 9-e by the same
procedure as used in step (2-5).

{0088]
Step (9-6): Compound 9-g can be produced by using compound 9-f by the same

procedure as in the schemes 3 to 6. In this case, however, Y represents the formula: -NR3CO-
W-, the formula: -NR*CO-W-0-, the formula: -NR*CO,-W-, the formula: -NR>-W-, the formula:
-NR3802—W~, the formula; -NR3CONR4-W-, the formula: -NR3CO-W-NR4S02-, the formula: -
CONR?-W-, the formula; -CONR>-W-O-, the formula; -CH,-O-W-, the formula; -CH,NR>-W-,
the formula: -CONR*-W-NR*CO-, the formula: -O-W-, or the formula: -O-W-0- (W, R®, and R*
are the same as defined above).
[0089]
Scheme 10
[0090]
[Ka 13]
Q2
Rf " @‘YMR1 Rf Rf
RS RY RE RY e R
) Hal (10-a) . Q3 deprotection s
R | R s @Y—R‘ R Sy
O N step (10-1) O N step (10~2)  Os "~ |KI
O Lt OH
(1-a) (10-b} (10-c)
Rf
RE RS
- . Q3
L (o=
step {10-3) N
O~ ~OH
(10~d)
{0091]

In the scheme, Z, Y, R!, R%, R®, RY R® L', and Hal are the same as defined above,
and Q’ represents an oxygen atom, a sulfur atom, or the formula: -NR”- (R? is the same as
defined above).

[0092]

Step (10-1): Compound 10-b can be produced by allowing compound 10-a to
react with compound 1-a in an ether solvent such as tetrahydrofuran and dioxane, a halogen
solvent such as methylene chloride and chloroform, an aromatic hydrocarbon solvent such as
toluene and xylene, or an aprotic polar solvent such as N,N-dimethy!formamide, in the presence

or absence of a base such as triethylamine, pyridine, and potassium carbonate.



(9-g) [0087] In the scheme, Z, Rl, Rd, Re, R, Rg, R15, nl6, 17 R, @, L1,

L2, and Hal are the sane as defined above. Step (9-1).
Compound 9-b can be produced by using conpound 9-a by the sane 5 procedure
as used in step (8-1). Step2£9-2): Conpound 9-c can be produced

by usi &% conpound 9-b by the same procedure as used in step (1-2).
Step (9Y893] Conpound 9-d can be produced by using conpound 9-c by the sane

procedure as usedy] top~1- ) - - e 1. be produced
by using corrpounéi%tbé]g%b 'F(ﬁ%‘p?é‘%ieil‘g%%‘g%&é’ﬁg%edu e %:énncq’gﬁ)gﬁn{g@lf)y th 1
Step ( %abje.pré&aipeundiséd in st (168, produced by using conpound 9-e by the sane
procedure as used in step (2-5). {0088] Step (9-6): . Conpound_ 9-g can be
produced by usi ng>tebkiSotin §oowpund, I §-dgai hearoguesdyaisingcompoupd 46d bydhenes 3
to 65 | j \/ Yayr epresents the formul a: - NR3COW, the

for IT?,H a%an{ew%%%al\%v%g-u?%eﬁépognﬁl a: -NR3CO2-W, the fornula: -NR3-W, the

f or mul JO09NR3502- W, the fornula: -NR3CONR4-W, the fornul a:

- NR3CO- hNR4 2-, the fornula: - CONR3-W, the fornmula: -CONR3-WO-, the
f or nul a2*& 0-W, the formula: -CH2NR3-W, the formula: - CONR3-W NR4CO-,
the formgudsyy: -0-W, or the formula: -0-WO0- (W R3, and Rd 10 are the same
as defined "‘above) [0089] Schene 10 [0090] [Ka 13]

[Ka 14]
3
H/Q 142
R QL Rf
e o} 1=} g
R R Ny (11-a) R R . deprotection
Rd al —_— Rd I @_QLLZ e
O N step (11-1) O N step (11-2)
O\L1 ONL‘l
(1-a) {11-b)
Rf f
RE RS e R
R RY
Q3 e 3 rotection
z I @QH? R - Q42 wp
Oy 2N step {11-3) N
G step (11-4)
" "OH
{(11-c) (11-d)
Rf Rf
RE RS9 RE 0
deprotection
Q3 3
Rd Il\l @'QLI} [ re | Q@-QLH _—
~ step (11-5) N step (11-6)
T 070
L1
f (11"'6) (”_ﬂ
R
RE R9
Q3
XY (2w
c© “OH
{(11-g)
10 {0096]

In the scheme, Z, Y, R!, R® R® RY R®, Q', Q®, L' L% and Hal are the same as
defined above,

Step (11-1): Compound 11-b can be produced by using compound 11-a by the



Rl ne Rg Hal RdRd Ostep (10-1)0 0 (1-a)(1 0-b) 15 [0091] In the schene,
Z, Y,Rd, Rd, Rf, Rg, LI, and Hal are the sane as defined above, and B
represents an oxygen atom a sulfur atom or the formula: -NR2- (R 2 is the
same as defined above). [0092] 20Step (26-1): Conpound 10-b can be produced
by all ow ng conpound 10-a to react with conpound 1-a in an ether sol vent
such assametiregpdtreosusethingitP dPdlane, a hal ogen sol vent such as net hyI ene

and xyl ne. or  arapt atPeCRPRIEL S RER A R BB LPREERE T

t he praa&nqsiowdualmel@aﬁncstepa(lbase such as tr| et hyI am ne, pyridine, and
pot assi um car bonat e. b p (10-2) Conpound 10-c can
be produced by ust %(Ho?%p aweowbl éyarth%p@éwdﬁm@é&ﬁo@p&gn%ba by whest ep

(1-23  same procedure as used in step (1-3).

Step (11-4): Compound 11-e can be produced by using compound 11-d by the
same procedure as used in step (2-4).

Step (11-5): Compound 11-f can be produced by using compound 11-e by the
same procedure as used in step (2-5).

10 [0097]

Step (11-6): Compound 11-g can be produced by using compound 11-fby the
same procedure as in the schemes 3 to 6.  Inthis case, however, Y represents the formula: -
NR*CO-W-, the formula: -NR’CO-W-0-, the formula: -NR*CO,-W-, the formula: -NR>-W-, the
formula; -NR*SO,-W-, the formula: -NR*CONR*-W-, the formula: -NR*CO-W-NR*SO,-, the

15 formula:‘ -CONR’-W-, the formula: -CONR>-W-0O-, the formula; -CH;-O-W-, the formula: -
CH,NR?-W-, the formula: -CONR®-W-NR*CO-, the formula: -O-W-, or the formula: -O-W-O-
(W, R?, and R* are the same as defined above).
[0098]
Scheme 12

20 [0099]
[Ka 15]

Rf 18_y 12
Re Rgo R U RE RQO
Q {(12-h) O R18
N step (12-1) N
o~ "CH Q" "OH
(12-a) (12-c)

[0100]
In the scheme, Z, R%, R®, R', R¢ and U? are the same as defined above; T*
represents the formula: -W-R?, the formula: -CO-W-R', the formula: -CO,-W-R', the formula: -
256 CO-W-O-R', or the formula: -SO,-W-R' (W, and R" are the same as defined above); and R™ is a
Cis alkyl group.
[0101]



Step (10-3): Compound 10-d can be produced by using conpound 10-c by the 5
sane procedure as used in step (1-3). [0094] Schene 11 [0095] [Ka 14]

10 [0096] In the schene, Z, Y, R, Rd, Re, RE, Rg, Q @B, LI, L2, and Hal
are the sane as defined above. 23 sab#® procedure as used in step (10-1).
Step (11-2): Conpound 11-c can be produced by using conpound 11-b by the
same procedure astersdad-nCempeundil2eg of the present invention cargpeproduceddy: Conpound
11-d c cedure as used
- ste%ﬂ?fﬁgﬁh%ﬂ% 3919%tH%&@Ewﬁﬁgﬁgﬁﬁgméﬁ%ﬁuPﬁlé s%géggﬁmgerroduced by
usi ng carahgdrdurdd add biy)xaﬁtgahalmsgerpsom@rﬂ ich B3Sméthyleng ﬁl@t@mrﬁ%hlfb)rofom an

Step (11-5); Compound 11-f can be produced by using conpound 11-e hy the
sane prREuadishydsecathosgolvgnisugh ag mlupne ang xylgnd Apd an aprotic polar selyiy spafiase) -

Co u 1 A olare’s) h cedure
asrrip'J{r)l Itiﬁg c']slc eﬁ% ‘gg%ﬂgi Bﬁ%ﬁé‘ﬂregl ggéggga&home?/%%d% Elsé‘%?deetse%tu gtﬁt Orl)é gdr mul a:

- NR3C@eitpputdef the prméra mveNR&Cﬁ} Whidh a nitnegehatom fisaC; s—aﬂm cat¥ he priduded rblyul a:
-NR3-W, the fornula the formula: - t he f.

” NR3 CONFHRS SUSHE e ropston s OmDRREERPrPOHR § r SRipRpUn déd\iﬁé"‘v&o‘b 'S he
for mul g fofddraO-Miznithe fornula: - CH2NR3-W, the formula: - CONR3- WNR4CI)-,
the formula: -0-W, or the fornula: -0-WO- (WR3, and R4 are the sane as

def i nedOHBdve)
10 Scheme 13

[0103]
[Ka 16]
{ Rf
RE R o R18-1j2 Re .
5 (12-b) deprotection
Rd i @Q“ 2T 18 @ QL - .
AN step (13-1) R step (13-2)
O (1) O (.)
L1 L1
(13-a) (13-b)
Rf Rf
RE Re
-p1
R"’ @ step (13—3) R18 @' YR
o0 0" “OH
L1
(13-c) (13-d)
[0104]

In the scheme, Z, Y, R', R R® Rf R& R™ L' 1% and U? are the same as defined
15 above, Q° represents the formula: ~O-, the formula: -CO;-, or the formula: -CH;0-; and Q5
represents the formula: -CR"R-, the formula -CO-, or formula (IT).
[0105]
Step (13-1): Compound 13-b can be produced by allowing compound 12-b to
react with compound 13-a in an ether solvent such as tetrahydrofuran and dioxane, a halogen
20 solvent such as methylene chloride and chloroform, an aromatic hydrocarbon solvent such as
toluene and xylene, and an aprotic polar solvent such as N,N-dimethylformamide, in the
presence of a base such as sodium hydride and tert-butoxy potassium.
[0106]



[ 0098] Schene 12 20 [0099] [Ka 15] [ 0100] In the schene, Z,
Rd, Re, Rl1, Rg, and U2 are the sane as defined above; T4 represents the
formula: -WRL, the formula: -COWR1, the formula: -0O2-WR1, the fornmnula.
- 256 COWORL, or the formula: -S02-WB(W and Rl are the sarre as defined
above); and R18 is a Cl.6 al kyl group. [0101] 24 Step (12-1 Conmpound
12-c of the preséit (lAvBnEropowdn Shecar soredered by alsing o mgo bbdthe-b to
react et her sol vent such as tetrahydrofuran and
di oxan\e%&lspﬁagg&g%ggo%{/en GB§ as net hyl ene chloride and chloroform an
aromatic hydr ocarS@qy(lsm)vﬁlabmﬁomia @&3hé p;lemmm\&ﬁﬁiorxy} -g@Rren bapdatedpraingc
pol ar solvent such as 5 N, N-di nmet hyl f ormam d in the presence of _a base

such a§0§’BGFWHéV|ﬂ%FeS3WPWéP¥ﬁﬁSéH the SGB%%&M of Ingls grssskawevepvent i on in
Wh' A e aﬂ}béeﬁ&gcﬁé‘fc%ﬁm LS. \@1 aﬁ’e @L&Mﬂaat@%@ngéa%mgueﬁp (jinw Ca{efﬁ%{ﬂgcout t he

ane reaction usi ng conp oun is
t he forGAINR -wahzmmula [mmm -SBOOS(mehmfoiﬁula[ Gﬂ(DEB MRARIEID-[(W B4] andrR he

ngleggérez,he sameasdgdnengove) Rg, R18, L1, L2, and U2 are the sane as
Scheme 14
[0107]
10 [Ka 17]
R19_u2
(14-b) deprotection
R Qd_LZ
step (14-1) step (14~2)
y—R!

{0108]
In the scheme, Z, Y, R, R%, R®, RE R R'®, L' L? U? and Q" are the same as
defined above, and R" represents a Cy.¢ alkyl group.
Step (14-1): Compound 14-c can be produced by using compound 14-b by the
15 same procedure as used in step (13-1).
Step (14-2): Compound 14-d can be produced by using compound 14-b by the
same procedure as used in step (2-5).
[0109]
Step (14-3). Compound 14-¢ can be produced by using compound 14-d by the
20 same procedure as in the schemes 5 to 6. In this case, however, Y represents the formula: -O-

W-, the formula: -O-W-0-, the formula: -CH,-O-W-, the formula: -CONR>-W-, the formula: -



15 above, 4 represents the fornula: -0-, the formula. -0Q2-, or the
formula: -CH20-; and b represents the formula: -CRhRi -, the formula -CO,
or formula (I1). [0105] Step (13-1). Conpound 13-b can be produced by

al l owi ng conpound 12-b to react with cofpound 13-a in an ether solvent such
as tetrahéﬁéofuran and di oxane, a hal ogen 20 splvent such as nethyl ene

chl or i deOBRd-WH}-opoihe formus -@%thNRy@Bo@HﬂBGﬁH@BI weerthe samhasadefined uene
and xyla% and an aprotic polar solvent such as N, N-di net hyl formam de, in
t he presenc)e of a base such as sodi um hydride and tert-butoxy potassium

[ 0106] [0280] Step (13-2): Compound 13-c can be produced by using
conpound 13-b _by the sane procedure as used in step (2-5). Step (13-3): A
compou etlge present invention 13-d can be produced by using conpound
13-c; by same procedure as in the schenes 5 to 6. In this case, however,

Y 5 rep es nts the fornula: -0-W, the fornmula: -0-WO0-, the fornmul a:
-CH2- 0-[Wf, 18 he fornula: - CONR3-W, the fornula: -CONR3-WO-, or the

formul a: - CONR3- W NR4 W R3, and R4 are the same as defined above)".
Scheme 14 [0107] H?erfl ,R Rig-U2ReRgo (14-13)deprotection
crt L2RdQ42 0. Q%
NHa Y @Y—R1
zb/g( (15-b) NH
R oy — S
R20 o\ y
R2! o} step (15-1) L step (15-2)
R21 s/
(15-a) (15-¢)
R21
RZG
Qb oxidation deprotection
e
| Y-R! @Y R —
° N step (‘ 5-3) step (15-4)
O..L1
(15-d) (15—e)
21 R21
R2° R RZD
[
O S 1O
0% @Y_R step (15-5) AN
OH 0% "OH
(15-F (15-g)
[0112]

In the scheme, Z, Y, R, and L' are the same as defined above; R*® and R*!

represent a Cys alkoxy group or a hydrogen atom; and Q° represents the formula: -CRPR-, or
10 formula (II).
[0113]

Step (15-1): Compound 15-c can be produced by allowing compound 15-b to
react with compound 15-a in an ether solvent such as tetrahydrofuran and dioxane, a halogen
solvent such as methylene chloride and chloroform, an aromatic hydrocarbon solvent such as

15 toluene and xylene, or an aprotic polar solvent such as N,N-dimethylformamide, in the presence
or absence of a base such as triethylamine and pyridine, and in the presence of a condensing
agent such as dicyclohexyl carbodiimide (DCC), 1-ethyl-3-(dimethylaminopropyl}-carbodiimide
hydrochioride (EDC), benzotriazol-1-yloxytripyrrolidinophosphonium hexafluorophosphate
(PyBOP (registered trademark)), 1-hydroxybenzotriazole hydrate (HOBt), or the like.



step (14-1) Rl18step (14-2) 09 (14-c) Rf [0108] In the schene, Z, Y,Rd,
Re, Ric Rg, R18, L1, L2, U2 and (d are the sane as defined above, and R19

represents a Cl.6 al kyl group. Step (14-1): Conmpound 14-c
can be produced by using conpound 14 b By the 15 sane procedure as used in
step (13-1) ep . Compound 14-d can be produced by

usi ng e‘b‘tﬂs@ﬂWGIYlﬂﬂfprdtlﬁec@éhé exfuinedlipyving @ garbpaxdicesid chigjde qhoapsd

cane piateipe SRR, 5 i %Qa?‘a%*ﬁé%’%%?ﬁ* SHESRERACHE pilofpl T1e 20

repr es Esmv&nt fieh h@frﬁtﬂy&ne <chMtide hhé ctﬁ!@fdﬁhﬂna, ‘or af) aﬁMlch h@rb@cﬁmbﬂwlaent-s(i};ﬂﬂas() W,
the formula: - , the faornula: - , or theforri{u
- CONR3- WWWXy(lWF@th eEPqued doed inge e&@ﬁéola%ntéeﬁﬂh %ﬁéﬁtf%lfb’é {fyranppd dpRats he e

15 gl 0c.w.]’:gafl'(lgen solvent such as methylene chioride and chloroform, and an aromatic hydrocarbon
solvent such as toluene and xylene.
[0114]
Step (15-2): Compound 15-d can be produced by treating compound 15-¢c with
phosphorus oxychloride, diphosphorus pentaoxide, polyphosphoric acid, trifluoroacetic
10 anhydride, trifluoromethanesulfonic anhydride, or the like, in a halogen solvent such as
methylene chloride and chloroform, or an aromatic hydrocarbon solvent such as toluene and
xylene, in the presence or absence of additives such as 2-chloropyridine.
[0115]
Step (15-3): Compound 15-e can be produced by treating compound 15-d with
15 sulfur.  Alternatively, compound 15-¢ may be produced by treating compound 15-d with
pailadium carbon or the like in an aromatic hydrocarbon solvent such as toluene and xylene, or
an aliphatic hydrocarbon solvent such as decahydronaphthalene.
[0116]
Step (15-4): Compound 15-f can be produced by using compound 15-e by the
20 same procedure as used in step ([-2).
Step (15-5): Compound 15-g can be produced by using compound 15-f by the
same procedure as used in step (1-3).
f0117]
Scheme 16
25 [0118]
{Ka 19]



[ Ka 18] [0112] In the schenme, Z, Y, R, and Li are the sane
as defined above; R2 and R24 represent a C .6 al koxy group or a hydrogen
atom and Q6 represents the formula:or 10 fornula (11) [0113]

Step (15-1): Compound 15-c¢ can be produé&d by all ow ng conmpound 15-6 to
react with conpound 15 a |n an ether solvent such as tetrahydrofuran and
di oxane, a hal oget? such as nethylene chIorlde and chloroform an
aromatic hydrocarb eﬁi such { o] uene an %Y1 ene, or an aprotic

pol ar sql ven Nduch asis )y N-di et hyl fmr 5e in theesgnce or absence of
abase%mtrl et-hylamnegand pyri di ne, -and—im t he

e of a
condensgz &' sugdp Asdi cyc @ exlyl car b&@p i'friPde Y,

1- et hyl - 3- (di net hyl am nopropﬁl [)yc&f B5di i m de hydr oghbtt i de (EDC),
benzotri azok-el-yl oxytripyrrolidi naghwsphoni um hexaf | uotiephosphat e ( PyBOP
(registered tradema;k)) 1- hydroxybenzotri agol e hydrate (HOBt), or the
i ke. 27 Alterr]@alvely corrpoura J{ C e produced by allowi ng a

car boxyl i eddgédnd ¢ fe. obt ai necfr%ef'?nr eat eghpound 15-b with oxalyl
chl oride,” Thionyl o@r RO the(116|4l)<e i niay h yeti sol vent such as
met hyl en&®BHFSti d d cthil or of or'm” Or an a oFat i ¢ hydr ocar bon sol vent such

as toluene and x fe with conpound 15-a 9 n°an et her solvent such as

t et rahydrof uran and éaxane, 5 a hal ogen sol V&he such as nethyl ene chl oride
and chloroform and an aromatic hydrocarbon sol vent such as tol uene and

xyl ene.[o] (414] Step (15-2): Conpound 15-d can be produced by
treating conmpound 15-c with phosph rug oxychl oride, di phosphorus

pent aoxi de, pol ydh(ﬁqubﬁmg, AN, R, Rri Rl ubr.eaé & |atﬁtmsam¢1wﬂiqued above.

trifluoronethane dr i Qr i 2.8 hal o t such
bs et nylone. ant oRPEILE COMBSIE Firh Bin b el ny Bl D SRET 1SR U3 e
such a%am|Mu@mdux¢d1ﬁ%&. (1p-19.he pr esence or absence of additives such as

2-chl oropyridine. [0115] Step (15-3) npound 15-e, can be produced by
trealing conpoundtasig- Cﬁmmgu%l%ﬁaHWEr@dWMasyig COBPeBLh O ké’-Yéh‘?ray be

pr oduc [ d with palladiumcarbon or the like in an
ar omat fsgm%?éé‘%ggl%bgﬁsggﬁg%ﬁﬁs :Eih as toluene and xylene, or an aliphatic
hydr ocar bon sol vegp §Ged):. Bsmgenahidd caapdpldliendy using compound 16-¢ by the
same procedure as used in step (15-3).
Step (16-4): Compound 16-e can be produced by using compound 16-d by the

10 same procedure as used in step (1-2).

[0120]
Scheme 17
[0121]
{Ka 20]
R R Rf
RE RE RE RY RE RY
RY Q@Y—W — R LQ@Y"R1 - . R:%VQ@Y—W
N step (17-1) RS step (17-2) g P\J
O~ "OH 07 "NH, 0" CN
{17-a) (17-b} (17-¢)
RE T RS
- 5
step (17-3) R \ MQ@Y_W
N”NH



[0116] Step (15-4): Conpound 15-f can be produced by using conmpound 15-e by
~the 20 sanme procedure as used in step (1-2). Step (15-5): Conmpound 15-g can
be produced by using conpound 15-f by the sane procedure as used in step
(1-3) [0117] Scheme 16 25 [0118] [Ka 199 [0119] In the schene, Z, Y, le,
Step (16-1): Conpound sanme procedure as used in step (15-1). 5Step (16- 2):
Conpoun@124dme procedure as used in step (15-2) Step (16-3)

Comsouns sare br i 18 ASER A, AP, Kl 00 A8 ) SRS 10
R21, 1, L and 6 Slép?(lt?hﬁ Saﬂiﬁoﬁﬁi deb caesk plodued by allowing compound 17-a with
aqueous ammonia solution in an ether solvent such as tetrahydrofuran and dioxane, a halogen
5 solvent such as methylene chloride and chioroform, an aromatic hydrocarbon solvent such as
toluene and xylene, or an aprotic polar solvent such as N,N-dimethylformamide, in the presence
or absence of a base such as triethylamine and pyridine, and in the presence of a condensing
agent such as dicyclohexyl carbodiimide (DCC), 1-ethyl-3-(dimethylaminopropyl)-carbodiimide
hydrochloride (EDC), benzotriazol-1-yloxytripyrrolidinophosphonium hexafluorophosphate
10 (PyBOP (registered trademark)), 1-hydroxybenzotriazole hydrate (HOBt), and 1,1'-carbonyl
diimidazole (CDI). Alternatively, compound 17-b of the present invention may be produced by
allowing a carboxylic acid chloride obtained by treating compound 17-a with oxalyl chloride,
thionyl chloride, or the like, in a halogen solvent such as methylene chloride and chloroform, or
an aromatic hydrocarbon solvent such as toluene and xylene with an aqueous ammonia solution
15 in an ether solvent such as tetrahydrofuran and dioxane, a halogen solvent such as methylene
chloride and chioroform, and an aromatic hydrocarbon solvent such as toluene and xylene.
[0123]
Step (17-2): Compound 17-¢ can be obtained by treating compound 17-b with
phosphoryl chioride, thionyl chloride, oxalyl chloride, or the like, in a halogen solvent such as
20 methylene chioride and chloroform, or an aromatic hydrocarbon solvent such as toluene and
xylene.
[0124]
Step (17-3): A compound of the present invention 17-d can be produced by
allowing compound 17-c to react with sodium azide in an ether solvent such as tetrahydrofuran
25 and dioxane, a halogen solvent such as methylene chloride and chloroform, an aromatic
hydrocarbon solvent such as toluene and xylene, or an aprotic polar solvent such as N,N-
dimethylformamide, in the presence or absence of triethylamine hydrochloride, ammonium
chloride, or the like.
[0125]
30 Scheme 18
[0126]
[Ka 21]



16-b can be produced by using compound 16-a by the 16-c can be produced by
usi ng conpound 16-b by the 16-d can be produced by using conpound 16-c by
the 16-e can be produced by using conmpound 16-d by the 29 [0122] In the
schene, Z, Y,Rd, Re, Rf, Rg, and @& are3fhe sane as defined above.

Step (17-1): Conmpound 17-b can be produced by allow ng conpound 17-a with
aqueous ammoni a solution in an ether splvent such as tetrahydrofuran and
dioxane,eaR%angen 5 solvent such gg nethyl ene chloride and chloroform an
aronat i ® Bcar bon sol vent such as @:Dueng and xyl ene, or an aprotic
pol ar s & as N,_N-di net hyl frof meiiyde n,the presence or absence of
a base sucl 4 Yﬁ?laqin 33@d pyridwget and i n the presence of a
condensi ng agent “Such as ycl ohexyly carbodii m de (DCC),

1- et hyl o8>6di net hyl ami nopropy1l) - car®odit mi de hydrochl ori de (EDC),

benzotri azol - 1-yl oxytri pyrrol i di nophosghoni um hexaf | uor ophosphate 10 ( PyBOP
(regi stered t44@mark)), 1-hydroxybenzot f18%bl e hydrate (HOBt), and 1,1
‘-carbonyl diimdazole (CDI). Alternatively, conpound 17-b of the present
invention may be produced by allow ng a carboxylic acid chloride obtained
by treating conpound 17-a with oxalyl chloride, thionyl chloride, or the

| i ke, i[o127]hal ogen sol vent such as nethyl ene chloride and chloroform or an
aromati c hydrocarbo %Ivent sugh_as .toj uene and xylene with an aqueous

|
armoni a sol ution 11‘5{'1.‘?1?? gReefneR sBlFerk > Bhcand4d ftr%_é}eéh%ﬂﬁla&fi@ﬁ@ﬁ ARAYE-
an aromat G hydr ougp SLPE CoBiicid o Tet e Eag il iR SeRROpRALIGPT M AN

an aromati c hydroca nt such as toluene an
St ep (lalloR)ng @ompowdd 7da/with hadrokdambteair g drdxylatmisabydigchtaidean ethed solbenti t h

phosphoryl chloride, thignyl chloride, oxalyl chloride, or. the ljke, in a
Rl oherbit pt GehdEirar i3 ety falesorpberch At et Goe ChioHde ard an

ar omat i 1Py HIRC AL BRMatie hy@karb e bolfehnt RAHANSILBATanth B0 o %ﬂé‘b‘ﬂ&;ﬁc  polar
Step (17-3): A conpound of the present invention 17-d can be produced by

al | ow riglvsohpshas NIN-dimethy Hemeamide,tih theoptesemcaer the absenemofit brse seadl asent such
t et rahydr of. 25. and _dj hal | vent h t.hyl

ohi or | RSN BRAEIAHS & EBREs R PEF SEAIBEE S8t et BlR Y Lene

and xylQftdiieideDEDY, Atdtiy 30 ddethPlavBiSpropse PeabodiinNde B drethiyHiomEmO) de, in

t he presence or absence of triethylam ne hydrochloride, anmmoni um chl oride,
or ﬂ{g e bepratniazaitogpxytripyrrolidinophosphonium hexafluorophosphate (PyBOP (registered

trademark)), 1-hydroxybenzotriazole hydrate (HOBt), 1,1'-carbonyl diimidazole (CDI).
Compound 18-a of the present invention can be produced by the same procedure by using a
reagent such as O-(tetrahydro-2H-pyran—2-yl)hydr0xylamine, and O-benzyl hydroxylamine in
which a hydroxyl group is protected, instead of using hydroxylamine. Then, the obtained

15 compound is subjected to deprotection reaction by, for example, a method described in
Protective Groups in Organic Synthesis (third edition 1999, P. G M. Wuts and T. Green) etc., or
methods similar to this method, and thus compound 18-a of the present invention can be
produced. Specifically, when the protecting group is a tetrahydropyrany! group, compound 18-
a of the present invention can be produced by deprotection reaction using mineral acid such as

20 hydrochloric acid, acetic acid, trifluoroacetic acid, or the like, in an ether solvent such as
tetrahydrofuran and dioxane, a halogen solvent such as methylene chloride and chloroform, or an
aromatic hydrocarbon solvent such as toluene and xylene. When the protecting group is a
benzyl group, compound 18-a of the present invention can be produced by hydrogenation in the
presence of a catalyst such as palladium carbon in an alcohol solvent such as methanol and

25 ethanol, an ether solvent such as tetrahydrofuran and dioxane, a halogen solvent such as

methylene chloride and chloroform, or an aromatic hydrocarbon solvent such as toluene and



30 Scheme 18 [0126] [Ka 21] 30 Y-RL Y-RL step (18-1) (17-a)
(18-a)  [0127]

31
xylene.
[0128]
Scheme 19
[0129]
5 [Ka22]
Rf Rf
g R32-U?
RS 0 R (19-a) RE RS deprotection
O~ N step (19-1) o AN YR step (19-2)
O\L1 O\L‘]
(8-b) (19-b)
Rf Rf
RE RE RS
QT
@ R¢ ] YR
step (19 3) N
O° OH
(19—¢) (19-d)
[0130]

In the scheme, Z, Y, R', R% R®, Rf, R& 1! and U? are the same as defined above.
R* represents a Cy.¢ alky! group, or a Cy.¢ haloalkyt group; and Q7 represents the formula; -
CRPR'- (wherein R" is a hydrogen atom, a C, alkyl group, or a C). haloalkyl group; and R’ is a
10 Ci alkyl group, or a Ci haloalkyl group.), or formula (II).
Step (19-1): Compound 19-b can be produced by using compound 8-b by the
same procedure as used in step (12-1).
Step (19-2): Compound 19-c¢ can be produced by using compound 19-b by the

same procedure as used in step (1-2).

15 Step (19-3): Compound 19-d can be produced by using compound 19-c by the
same procedure as used in step (1-3).
[0131]
Scheme 20
[0132]

20 [Ka23]



In the schene, Z, Y, Rl, Rd, le, re, Rg, and @ are the sane as defi ned

~ above. Step (18-1): Conpound 18-a of the present invention can
be produced by allow ng conmpound 17-a wi th hydroxyl am ne or hydroxyl am ne
hydrochl oride in ether solvent 5 such a82tetrahydrofuran and di oxane, a

hal ogen sol vent such as nmet hyl ene chloride and chloroform an aromatic
hydrocapbuh solvent such as tohUene and xylene, or an aprotic polar sol vent

such as® @ met hy| fdf’2 ti de; “the presgngece’ the absence of a base
o asne o

such asr d, -l Athe-presence of a condensing
agent s@st de (Begyo2

1-ethyl- 3 (di met hyl am nopr opy )+ car bodi i m de hydrochl oride (EDC), 10
benzotri azolwols yl oxytri pyrrolidi kophosphoni um hexaf | uor ophosphat e (PyBOP
(reglstered trademark)), 1-hydroxybenzotriazole hydrate (HOBt),

1, 1'-cargoﬁyl di i m dazol e (CDIF Conpound 18-a of the present invention can

RrY

@ e, —and—8- benzyl hydroxylamne in
whi ch a Rydrd gr OwePi?8-3pr ot — i nst #rd200% usi ng hydroxyl ani ne. Then,
the obtai Héd 15 compound i s gtbjected to deprotection reaction by, for
exanpl e, a nmetdod described in Pimteecti ve G oups in Organic Synthesis
(third edition 1999, P. O M Wits and T. Green) etc., or nethods simlar to
this methog, and thus conpound &8-a of the present anentlon can be

produced® %ificalhxpfﬁgen e f ot ecting grouptis & tetrahydropyranyl
Group, cOmpyt o SF The @ e 2o b oehor ¢ ac
deprotecti ti ONnsktborgy M sEeho-as 2 oric acid,
acetic trifluoroacetic Ld, or the i ke, ig~@n ether sol vent such as

t etrahydrofuran and di oxane, a kal ogen sol vent such as nethyl ene chl oride
and chl or of of?A® or an aromatic hyd#dtarbon sol vent sué¥i®as tol uene and
xyl ene. When the protecting group is a benzyl group, conpound 18-a of the
presentoiﬂﬂention can be produced by hydrogenation in the presence of a
catalygt ch as pal |l adi um carbon in an, alcohol sol vent such as net hano
and 25 et hanol, dntletsvhemsdl Vel RY®S B'sRE di'r Bhyafy 6f R Arend Aff adé treamae as
hal ogen such as nethyl ene chloride and chloroform or an aromatic
hydrocék%&ﬂyﬁﬁﬁ@ent such as toluene and xylene. [0128] Scheme 19

[0129] S5 [Ka 22] g (2838 BdmBsurd REFeHIbE fddAded by using compound 20-a by the

5 same procedure as used in step (19-1).
Step (20-2): Compound 20-¢ can be produced by using compound 20-b by the
same procedure as used in step (1-2).
Step (20-3): Compound 20-d can be produced by using compound 20-c by the
same procedure as used in step (1-3).

10 Step (20-4): Compound 20-e can be produced by using compound 20-d by the
same procedure as used in step (2-4).

Step (20-5): Compound 20-f can be produced by using compound 20-e by the
same procedure as used in step (2-5).
[0134]

15 Step (20-6): Compound 20-g according to this invention can be produced by
using compound 20-f by the same procedures as used in the steps in schemes 5 to 6. In this
case, however, Y represents the formula: -O-W-, the formula: -O-W-O-, the formula: -CH,-O-W-
, the formula: -CONR?-W-, the formula: -CONR>-W-O-, or the formula; -CONR*-W-NR*CO-
(W, R?, and R* are the same as defined above).

20 [0135]



RJRdQ7 Y-R1 Ostep (19-1)0 (8-b)(19-b) Rf ReRgReRg Q7Q7 RdY-Rl1 ONstep
(19-3) OHO OH (19-c)(19-d) [0130] In the schene, Z, Y,Rd, Re, Rf, Rg, L',
and U2 are the sane as defined above. R32 represents a Cl.6 al kyl group,
or a Cl.6 hal oal kyl group; and Q7 repre8gnts the formula: - CRhRi - (wherein
Rh is a hydrogen atom a Cl1.6 al kyl group, or a Cl.6 hal oal kyl group; and
R is a 10 Cl.6 didyin, deoesstionts car@il calthraaro@nmwrlager@uweyatur@rselﬁmdwﬁpm (| 1).

St b
Shme o BEE ko PEMEE PRt TtRS sl By PARRed e RholiSH, R ERTBRIGT sF iR i
19-c capy &aﬁ?@%&%r@éu&shﬁtﬁzrQ%%M%xﬁ?mﬁbr@%a&téqﬁr ﬁ@lmeprocedure as used

In step ( 15Step (19-3): Compound 19-d can be produced by using
conpourilllfg c by the sane procedure as used in step (1-3). [0131]
5 Hereinafter, Examples and Test Examples are shown for describing the present

invention in detail,

Examples
[0137]
10 [Example 1]
{1-[1-(4-{[2-(4-chlorophenyl)ethyl]carbamoyl } phenyl)ethyl]isoquinolin-4-yl } acetic acid
[0138]
[Ka 24]

[0139]

15 (1) To a solution of 4-(bromomethyl)benzoic acid tert-butyl ester (22.1 g) in
toluene {440 ml), tri-n-butylphosphine (30.5 ml) was added, and the mixed solution was stirred
at 60°C for 70 min. The reaction solution was removed by evaporation under reduced pressure,
and to the resulting crude product, n-hexane was added and stirred.  The resulting solid was
filtered out to give [4-(tert-butoxycarbonyl)benzyl|(tributyl)phosphonium bromide (36.0 g)as a

20 colorless solid.

'H NMR (600 MHz, CHLOROFORM.-d) § ppm 0.93 - 0.98 (m, 9 H), 1.44 - 1.52 (m, 12 H), 1.60
(s, 9H),2.37-2.46 (m, 6 H), 4.34 - 440 (m, 2 H), 7.50 - 8.02 (m, 4 H)
[0140]

(2) To a solution of the compound (33.8 g) obtained in Example 1-(1) and 1-

25  chloro-isoquinoline-4-carboxylic acid methyl ester (11.3 g) in tetrahydrofuran (235 mi), sodium
bis(trimethylsilyl)amide (64 ml, 1.9 M solution) was added dropwise at -30°C, and the resulting
solution was stirred at room temperature for 45 min. Furthermore, the resulting solution was

stirred at 50°C for 75 min, and then a solution of sodium carbonate (10.2 g) in water (120 ml)



Scheme 20 [0132] 20 [Ka 23] [0133] In the schene, Z, Y,Rd, Re, Rf, Rg, L1,
L2, &4, Q7, - 32, x and U2 are the sanme as defined above.

Step (20-0: Conpound 20-b can be produced by using conpound 20-a by the 5
sanme procedure as used in step (19-1). 34 Step (20-2): Conpound
20-c can be produced by using conpound 20-b by the sane procedure as used

i n st epwaskdaed, the resulting soluti®t eps tR2Bd3) SOTHfdwn dho@6- d I taaquseupnoidenhédicoy

' ) d 20- th d i t 1-3)...,10St
(3079 SRl ioncr it smss Hkstine savign g LURSH R BE OByt ane
pr OCEdg&;@ta . %@%r%?ﬂicsiﬁﬁé? v&a?s'd?’i)é:d over anh?rdrous maghQRint dAfaPd, anfRPRREIEH def can

be produced by usihg conhpound 20-e by the sane procedure as used in step
(2-5). rpdikcBd presSist éprepRere dhe soBomp o Rk 26ulgngcude diodgettvwastihingied by ealumon can

be oduced b [ d 20-f th d d i h

ot epl. 1 Geraale R DI e a s S SoR8 nhe oy LoBH e REYUPRIE.
-0-W, 1t ; : g : -W,
(e for e e R W A0 (W 8 Sl Rl
are t heubsitireas defined above). 20 [0135] 33 Herein, the

‘o boi | THIVBE Ao FHE ORISR b s G T A B SR Er e R, 00137 b
used atg 9GS HNper4adsur &) under pressure, under irradiation with mcrowave,
or Egeihigﬁ [ 0136]

(3) To a solution of the compound (0.217 g) obtained in Example 1-(2) in N,N-
dimethylformamide (2 ml), sodium hydride (0.048 g) was added in an ice bath. The mixed
solution was stirred for 5 min. Thereafter, methyl iodide (0.075 ml) was added thereto, and the
mixed solution was stirred for 30 minutes in an ice bath. A saturated aqueous ammonium

15 chloride solution was added, followed by extraction with ethyl acetate. Then, the orgamc layer
was dried over anhydrous magnesium sulfate, and thereafter evaporated under reduced pressure
to remove the solvent. The resulting crude product was purified by column chromatography
(neutral OH type silica gel, ethyl acetate / n-hexane = 10%) to give methyl 1-{1-{4-(tert-
butoxycarbonyl)phenyllethyl }isoquinoline-4-carboxylate (0.100 g) as a yellow oily substance.

20 'HNMR (600 MHz, CHLOROFORM-d) & ppm 1.54 (s, 9 H), 1.84 (d, T = 6.9 Hz, 3 H), 4.02 (s,
3 H), 5.15(q, T = 6.9 Hz, 1 H), 7.31 ~ 9.22 (m, 9 H)

[0142]

(4) To a solution of the compound (0.100 g) obtained in Example 1-(3) in
tetrahydrofuran (1.3 ml), 1 N aqueous sodium hydroxide solution (1.3 ml) was added in an ice

25  bath, and the mixed solution was stirred for 11 hours at room temperature. 1 N aqueous
hydrochioric acid solution was added thereto so as to adjust the solution to pH 2, and the pH-
adjusted solution was extracted with ethyl acetate. The organic layer was washed with a
saturated saline solution, dried over anhydrous magnesium sulfate, and thereafter evaporated
under reduced pressure to remove the solvent to give 1-{ 1-[4-(tert-

30 butoxycarbonyl)phenyl]ethyl }isoquinoline-4-carboxylic acid (0.096 g) as a yellow solid.

'H NMR (600 MHz, DMSO-ds) § ppm 1.48 (s, 9H), 1.74 (d, = 6.9Hz, 3 H), 539(q, J=6.9
Hz 1 H), 7.41 - 9.08 (m, 9 H)
[0143]

(5) To a solution of the compound (0.092 g) obtained in Example 1-(4) in



S5Herei nafter, Exanples and Test Exanples are shown for describing the
present invention in detail. Exanples [0137] 10 [ Exanple 1]

{111- (44[ 2- (4-chl orophenybet hyl | car banoyl ] phenyl | et hyl I i soqui nol i n-4-y1}ace
tic acid [0138] [Ka 24] HO C [0139] 35(1) To a solution of

4- (brononet hyl ) benzoi c acid tert-but ester (22 in toluene (440 m),
tri-n- whiowﬁ@ﬁai%mlh‘ém(csmdsd ﬁ’Ff)lyl\/%i@ftﬁ%(ﬁ@@?’l AhbendY, Nrgm g e miste (Aedsops)
St er e gh il e ARATIABE W AFHAR A rtfo SHRLERHLYARET 211 On
under uce pressure, e resu t| ng cru ReXane was
added armlhcsﬂ prasede tolfemave sha dolvegt. s ld memaitfnglchﬁfeqﬂom téteahgtinoduran (1 mi)

[4-(tert-butox carbo | ) benzy] ] I.but yl sphonl um brom de (36.0.9g) as a
20 col dfaczomifls g1 ‘TWR?‘%@L w@&t éﬂ@g FthaneOd4g. @323\49019@0% 9
H, 4. 0 s, 4. 40
(m 3 ﬁi)éfs a?&%‘g%og%sfé ‘F?nmll_%"eﬁf)11 P01 ml?z Jusforifag Sﬁﬁeéﬁ“ g?lﬁeq’gt%fgﬁggﬁﬁb ¥33.8
g) obt diheesdlvient Exameplozed by &\)aparaﬂlomunéfr redikond prassoguindad theaediitney body/| i ¢

bi s e A g o Pl €t BN Beb R T s iR wd b - s0c
and 1t hgnikes %lﬁﬁ&gwﬁé)itﬁ%éd% 6@’3@ fortsoThigfie8l TROMILRIRGE Ak Rdli8%odte ™M N.
Furthernore, the resulting solution was stirred at 50C for 75 mn, and then
a sol utteroperature add wiater avab addadeo tHDscutn, ivhiohewasrth¢riGdrantedl witdethyl acetate.

10 The organic layer was washed with a saturated saline solution, dried over anhydrous magnesium
sulfate, and evaporated under reduced pressure to remove the solvent. To the resulting crude
product, methanol (2 ml) was added, and (trimethylsilyl)diazomethane (0.366 ml, 2 M solution)
was added dropwise at room temperature, and the solution was stirred for 5 minutes. The
solvent was removed by evaporation under reduced pressure, and the resulting crude product was

15 purified by column chromatography {neutral OH type silica gel, ethyl acetate / n-hexane = 10 to
20%) to give tert-butyl 4-{1-[4-(2-methoxy-2-oxoethyl)isoquinolin-1-yl]ethyl }benzoate (0.048
g) as a yellow amorphous substance.

'H NMR (600 MHz, CHLOROFORM-d) & ppm 1.54 (s, 9 H), 1.83 (d, J = 6.9 Hz, 3 H), 3.69 (s,
3H),3.96-4.05(m, 2H), 5.10(q, J=6.9Hz, 1 H), 7.32 - 8.49 (m, 9 H)

20 [0144]

(6) To a solution of the compound (0.048 g) obtained in Example 1-(5) in
chloroform {1 mil), trifluoroacetic acid (0.5 ml) was added in an ice bath, and the mixed solution
was stirred for 5 hours at room temperature. A saturated aqueous sodium hydrogencarbonate
solution was added thereto, and the resulting solution was extracted with ethyl acetate. The

2h  organic layer was washed with a saturated saline solution, dried over anhydrous magnesium
sulfate, and thereafter evaporated under reduced pressure to remove the solvent to give 4-{1-[4-
(2-methoxy-2-oxoethyl)isoquinolin-1-yl]ethyl } benzoic acid {0.062 g) as a pale yellow
amorphous substance.

'H NMR (600 MHz, CHLOROFORM-d) § ppm 2.09 (d, ] = 6.9 Hz, 3 H), 3.74 (s, 3 H), 4.18 (s,

30 2H),539-544(m, 1 H),7.40 ~8.71 (m, 9 H)

[0145]

(7) To a solution of the compound (0.062 g) obtained in Example 1-(6) in
chloroform (1 ml) were added 2-(4-chlorophenyl)ethylamine (0.022 g), triethylamine (0.050 ml),
1-hydroxybenzotriazole hydrate (0.027 g) and 1-ethyl-3-(dimethylaminopropyl)-carbodiimide



was added, the resulting solution was stirred at 60C for two hours. 1 N
aqueous hydrochloric acid solution was added so as to adjust the solution
to pH 5, followed by extraction with ethyl acetate. The organic |ayer was
dri ed over anhydrous magnesi um sul f at e, 3and evapor at ed under reduced
pressure to renove the solvent. The resulting crude product was purified by
col umm ydeeshinride §80aM BY and din mixed splutignwas stirTedaog &6 howss |t foorciemagratyre.

n- hexan t

T (t ex eyl SudolSat Rl o bturion pas added theeto, and e rospling sglurign
or ange-wead extradedmhm ahg,babaalee ThEbTrghlea(y&ﬁ@.rab/Hiﬂed &ﬂrmﬁagrﬁsmﬁm 1.55
(s,9|—|)f d '3) g : 8{(3}%% H,.9.14 (s, 1 H
10 [ 014%]fate, ar evapomte wnéyff? u%?dmsefr%w%w@ﬁ%e unﬁhies@@g P48 bt ai ned
in a 8 9)
was. SO e P B S A L BP0 S £l P
Thereafheaaneﬁéﬁltwﬁ%)mhgiee(I}[I}Wé{ﬁﬁ-()ﬁl was added thereto, and the m xed

armoni dHrata b ies G bR SRy e actye B SR e iiRs ot ny

acet at g)idhen, the organic |ayer was dried over anhydrous nagnesium
sul fate, and thereafter evaporated under reduced pressure to renove the

sol vent H R E@@M{:Zr@Hé PRId)ct pavad - 3@l(d1 ¥+ éd Yy, M), kb (@Hm@rﬁﬁzgﬁapﬂyl
109
R

as a ydgin, QVHpﬂIl}D-S&BB(rﬁ,np}aH 20 '11 NMR (600 MHz, CHLOROFORM d) 8 ppm 1. 54

959 1.84 (d, J =6.9 Hz, 3 F1), 4.02 (s, 3 H), 515 (q, J = 6.9 Hz, 1
9146]9 22 (m 9 H [0142] (4) To a solution of the

co ound (0.100 j r r (1.3 m), 1
N ggugous( sodi umqﬁg/g?%%)ggg%gﬁ&ﬁégﬁ%%%@ﬁ%}) %)&2@533@@%%% L?‘g’é(% bat %1
and t he:emhydobfsxahtﬁﬂ Sant) was addddr I Bdqhiesus kddibounsiratide admidngipBanbtnaeict N
aque q{ Iorl CI d solution wg%gadded thereto so aigjo adj ust the
Sol Ux 1 chth gnopfhesmixgdsolifign RS SITAISPRA NS 8 OO RAPeRkTPac 240E0H ot hyl

acet at Gyyd QBRI GhliRMSlasRged RN goliﬁl(;ﬂqmaanq@é BRI EiS R A @IRRINUD hgfhr

dried over anhydr ous magnesi um sul fate, and thereafter evaporat ed u
r educedvinckwes thentestracedwih tBﬂ‘e'l saftatent Tluemrgamelayel{ Was{ waghed with B@turated

but oxycay.bonyl eth o nol.i ne-4:carb acid (0.,09 as a
Dol L auralins RN gR & e i eafofSporbizdpipder® 122

Hz, 3 Heduded %Qesélﬁe td remcﬁzeghd‘golvelat H) The/, re@tﬂitm@cﬂae f.)deugt Wils é:ﬁ(t@é’fég]by column
(5) To a solution of the conpound (0.092 g) obtained in le 1-(4) in

35 8hl choroptagiaphniaridipOl tapeisiticogel sthylaeiste /dehmneeﬁorw)ﬁ d Tothe

N, N-d f

st rr earie ATEAG perRbel 2l Ry s G BLSSRBTR T BT ¢ o
renove Holes zﬁﬂlwarﬂiteréamathegivew ﬂiulen@nqrdude(@o:@(dg):is aétﬁéxﬂe%bly@ifcbfur an (1 nm)
and acgtonitrile (1 m&{were added, and (tri rretg}fb Iﬂyl)dl azomet hane go 244
5 @W(@H@t@zﬁe SO0 R pTl 48 5168 Gl AT (. Frt 4o HBok 36 ron
was stiyge ?% dEq, g%%ﬁ@ %—%@?H@HW%OS%'%G(?& 1%4¥) renoved by

evaporatio er re pre ure and t e resulting ‘crude product,
wat 25 ([D14]) and 1, 4- d| oxane (1 m) and silver acetate (0.012 g) were
added, and th mxed solution was stirred at 60C for 50 m nutes. The

sol utid ﬁx?}ﬁgle%turned to roomtenperature, and water was added to the

sol uti on.[(WA[LM-¥AsrobR&TYI RMTREHEAYH blenS DN ESSh&heisoquinolin-4-y1 }acetic
acid
[0148]
30 [Ka25]




10 The organic |ayer was washed with a saturated saline solution, dried
over anhydrous magnesi um sul fate, and evaporated under reduced pressure to
renove the solvent. To the resulting crude product, methanol (2 m) was
added, and (trinethylsilyl)diazonet hane3{0.366 m, 2 Msolution) was added
dropwi se at roomtenperature, and the solution was stirred for 5 m nutes.
The sol vent was renoved by evaporation under reduced pressure, and the
resul ting crude sroguct was 15 purified by colum chronatography (neutral
OH type sili §I acetatel n-hexane = 10 to 20% to give tert-butyl

yel | ow anor phoys substa 1- 1NI§/R (600 M—|z CHLOROFORM d) 6 ppm 1.54 (s,

9 H), 1.83 (d J’;JG.Q { . 3.96 - 4.05 (m 2 H), 5.10
(q, J =6.9 j [0144] (6) To a
sol utlon of n Exanple 1-(5) in chloroform

(1 m), Oroacetic aC|d (0 m ) was ~&ddeddin an ice bath, and the

m xed sol ution was stirred for 5 hours at roomtenperature A saturated
aqueous sodi um hydr ogencar bonate sol uti on was added thereto, and the

resul tls[ﬁg olution was extracted with ethyl acetate. The 25 organic |ayer
was wa ith a saturated saline solution, dried over anhydrous nagnesi um

sul fate, and ther@gafé ﬁrsolﬁt&@ﬂi’@f ﬁﬂﬁ@rdﬂiﬂ-@ﬁéthbﬁﬁdﬂ%ﬂy%ﬁeﬁ?ﬂé&t&Qcﬂ&le{mﬁ%) the

solvent to give 4-{1-[4

( 2- et Hbopybehboridet (H§ ML) waqaddele AN- ﬂlmt]lxelfmma}rb@m&Mrop@cm ain {08 badr any) thes a

o 2. el soIghoR g Suped 3t BR6 ot soom gempgrgpre, e gbe ERod(sf 5075y sigthegpaltes 44
(m § %r 2?10&1@ at g O ](H@re%hjjﬁﬁg ngqgltfbﬁ]was ev?%csrated un?ﬁr(rza k@ %?e(sﬁﬂ%ﬁ fe%v@f the

conmpou 2 g) obtalne In c oro

added 2hé éeluéﬂtor op hedytlaambﬁghbamuhmg(cﬁum:?o@qt int chleﬂolﬁ;rha(ms nel) &@r@ﬁiﬂeﬁﬂ)

1- hydr benzotri azol.e rate (0,027, d .

T o1 hy 1] Rt S8 e e BB 5 heD. a st bemingr T Bhery irsecs)
and t hepykoehthriel(V80 @ a8 $heSinleti 88IutiBh wh sthO4H & r8ém tQRPRABIPSIAligNE A
satur at ed aqueous anmoni um chl ori de sol uti on was added thereto, nd t he
resul t |Srv<gur9®|d@t1umsm1glcmmm ablogde Wltlﬂnorevvhwd@de@ thesolutibe, amdgmstﬂuticawas was

d h fa d

or o0, 580 BT IR Ko s Mo o e PR e D SRS B 1 o
by col um e@la SR QEdairbtuded prdshit tOnidRehSidivedd IPhe reSlNG cra8EhRIIL was

n- hexane = to 65% to give {141444]244-

chl or om@ﬁgﬁﬁ }aétcnyam}rbﬁnwﬁ@grapbh arepprat QY typesvtied grbl gthl acgtate / achexane™ 26 1930

P %, $9B) B et {-gnod g Ry MR RTINS0, 2T 75 S0

(s, 3 I-d)xpeﬂlyQBeﬂzoéteC(ﬁOOrg) 2 H, 5.04 - 5.16 (m 1 H, 5.95- 6.02 (m 1 H),

7.10 - 18.]%/8{& 13 {'&Qﬁd (3 a solution of the conmpound
(0. 630 QQé‘éIHFnC EORM4)8 ppmlek rah}%ﬁl@f%?@# 00-3-6 (. vedd). ddded 1
N aquequ iy ox%i I N i a

m xed so 3??%n ng%l )rgrfg’gn?q P%B%gurﬁshgt(rmr%o r%'gj]npg%t%?ﬁﬁamaqnﬁ%%gg
hydr ocHl H),itcStibrr.cs., A7 16n- 588 (md®leld to the solution in an ice bath to

adj ust Eg solution to pH 3, which was then extracted with ethyl acetate.
The or Y | ayer was washed with a saturated saline solution, dried over

anhydr ous magnesi@sHibiatisn ofhd chRSHERE (]tleﬁ Q‘@P&Pﬁéﬂﬁﬁ‘tﬁd&gf& (f)qiyced
pressure to renove the solvent. The resulting crude product was purified by

col 80m chbporoformi(d? mjj) wwd@é@rdﬂwop}ﬂmw@ 34 b sangghen wanhgddedcet at e!

n- hexane,= 30 t.0 To, t t et her s added, and
e S et hais Gnd s EnD B i Spst el S s Rech G s BBt PR e o
out to C 600
o u\%keée fytgn%dgfrﬁs%t W%Hﬁﬂ f&OS Qﬁ&t&)m%ﬁ Fijae gk Qﬁér?ﬁ%er?aji ﬁiunu a't\'M%r%

3. 35 - t3mpérafum, add f)rthed fc&&()(:ﬁl.nu%slal) 10(5’(26 S(aﬂl,ratdd Eqvﬁ:oﬁs khadiurd h!;rl)r,ogén 20 - 8.43

(m 14 H) 25 [0147]
carbonate solution was added to the resulting solution, and was extracted with chloroform. The

25  organic layer was dried over anhydrous sodium sulfate, and then evaporated under reduced

pressure to remove the solvent. To the resulting crude product, sulfur (0.155 g) was added, and



[ Exanpl e 2] {14(4- { f2-(4-chlorophenyl)ethylicarbanoyl |

phenyl | (di fluoro) et hyl |l soquinolin-4-yll acetic acid [0148] 30 [Ka
25] 37 [0149] (1) To a solution of

di fl uor o[ 4- (net hoxycar bonyf | phenyl Jacet 38 acid (1.54 g) in thionyl chloride
(15 mM) was added N, N-dinethylformam de (2 drops) in an ice bath, and the
m xed g$bg miedrsolution swas shmeld 4tok653C enid. S houns.oohtheestpyesatidedeto thheasultiog 1 hour

t 50C, d th ft 5 f. h t T | ti | ution.
cvapor APPHOBrMEEE payengu bl it Btfof o DRhihE i Hhir ks W Sopdirigh o
the resiliéd RBuced pe@sire OUURS obtRined kR hRsdlc Was n[imﬁﬁe ofsiechrmatdoriphiiy|
am no pyridine (0.082 g), triethylamne (6.7 ), and et hyl

4- ani ndnaish O, iype sidine selecthylacetals or-hetang T.1900gP7%) ameive meethil ded4<31 ut i on

was sSti - .atur r Al ueous anmoni um

chi o 1 Gue g b IR R R R s T o s 10

ext r act'BNMIR (500 tNbtk, GEEOROFORME)® granil @3l(ayer 7.0k, 8H)e300yes Inhpd(ges
sodi um sul f at e, and was evaporat ed under reduced pressure to renove the
sol venttD, $1& (Tl O B 2L & 1ot $8E purified by col urm chronat ogr aphy
(neutr?bl type silica gel, ethyl acetate / n-hexane = 25 to 33% to give

nmet hyl “4-(2-[ (4- et hoxy- 4- oxo- 2- phenyl but yfl am no] -1, 1-di f | uor o- 2-
oxoet hyl } benzoat €3] Po 86olghion dthe coémpiRA((6 GO0 inbtaltill GREECRMe @y (28imppm 1. 13 -
3.34 -3.41

0, Barabyglopusp 5 iy WoSka S ogisinotimg Bl SbusSod? sl aMghe . 56
(br. s.mixdd EBlutidn %as stBrddSit (dBm %n@er&t@r%@]em%ght. The resuitiné Zolutléh @asol ution of
the conpound (1.77 g) obtained in Exanple 2=0) in 20 chforoform (42 m ) was

added 2vapdratedppdérdedused Pre59ue tri femonn thet sobventva sTcaidiel egdulting crude product, 2 N

trifluoronethanesul f.oni.c anhydride . 0 by drops.at -60C_The reaction
ol ut | GAOKRES Maprer Potie e B AeE Sads. Bk rpufledBRuclh ol diisec v ce
bath, tchRkeREMEr The broanidilayel s dtied GG AhBYRBHPIOMN: sifhte, faHd thdlordt@d untier
m nutes at 100C. Saturated aqueous sodi um hydrogen carbonate sol uti on was

addbd treduché pressuae £9 oy th sobrent rgivevdd [Eidarbryagthy iseqeimplindf orm The 25
or gani 5’1 &ﬁﬁém %thgf ibg OQCvgcri(%ng]M ous sodium sul fate, and then evaporated
\gﬁes L}re ve

under uce ore e solvent. To the resulting crude

pr oduct'H NMR (00 (MHZISMSD-daS madeds (grdl), 3Fot-hederimedH3ol uti on was stirred
at 165C for 2.5 hours. Ethanol was added to the resulting solution, which
was théﬂlss?t]bj ected to filtration. The filtrate was concentrated by

evaporat | on underiys R9NeSEial SARESpINA @D NBHAIHIPEREAEOL YFe puri fi ed

by col unmm chromat'ogr ap neutra type silTca ge acetate /
n- h&x ameethand0 (tlomDGs atldedgihicmyhetilbgide @-FJ44ml)2and3he mixed solution was stirred for 2

AT L S L VIR NG L
4. 04 (Semévéthe sbivif. ( The dbfinkd @rtde prédudt wad p&ified & &huhAchRnidodrBA31]
(neutral OH type silica gel, methanol / chloroform = 3 to 9%) to give 4-{difluoro[4-(2-methoxy-
2-oxoethyl)isoquinolin-1-yl]methyl }benzoic acid (0.380 g).
25 'H NMR (600 MHz, DMSO-ds) 8 ppm 3.63 (s, 3 H), 4.25 (s, 2 H), 7.68 ~ 8.48 (m, 9 H)
[0153]
(5) To a solution of the compound (0.079 g) obtained in Example 2-(4) in
chloroform (1.1 ml) were added 2-(4-chlorophenyl)ethylamine (0.038 ml), 1-
hydroxybenzotriazole hydrate (0.037 g) and 1-ethyl-3-(dimethylaminopropyl)-carbodiimide
30 hydrochloride (0.053 g). The mixed solution was stirred at room temperature overnight.
Water was added to the resulting solution, which was then extracted with chloroform. The
organic layer was washed with saturated saline solution, then dried over anhydrous sodium
sulfate, and evaporated under reduced pressure to remove the solvent. The resulting crude

product was purified by column chromatography (neutral OH type silica gel, ethyl acetate / n-



(3) To a solution of the conpound (0.500 g) obtained in Exanple 2-(2) in 10
tetrahydrofitran (17.5 nm) was added 2 N aqueous sodi um hydroxi de sol ution
(2.5 mM), and the m xed solution was stirred at roomtenperature overni ght
The resulting solution was evaporated udfler reduced pressure to renove the

solvent. To the resbul ting crude product 2 N aqueous hydrochloric acid
sol ut i dEXReS AdlER %o hiocivenmethuk (i- E@r{é &l ution was extracted with

crepor TIORGOS g
4- I(I[—ﬁl H@gNgKWWPJ@HEg;NWOM@ﬂ&mQJ%@ d%ﬁét;[n%grmegﬁ?ige(nc(ngs(f% 382 )
. - m

[01525\5(&6 ST%W@B%%%%#%%% ﬁﬁ%& 1%370367 g) obtained in Exanple
2-(3 |@1§Q met hanol (10 m) was added thionyl chloride (0.004 mM), and the

m xed sol ution was stirred for 2 days at roomtenperature. The resulting
sol uti on was evap6)he esolunoieof thedomedlqﬁr(@s)fé(]@obhaineérhmﬂeam[bie23((59inent. The

Cype. sunrandgyenTEynRs «Ri ok Riats SShP oG R TR R0% e e

4- {di f lbd@ afdHhednitd SSl¥ticr MEP/ERMIHSPY ll'ioﬁﬁ%'dt Rookn ¥enlpeRduhpe f @ﬁ@z@uﬁngm d
(0. 380 g?. 25 111 NMR (600 MHz, DMBO-d6) 6 ppm 3.63 (s, 311), 4.25 (s, 2

H, 7.68 utiog was eyggorgeqfyngey Iggr}:ed pressure to remov ¢ Bie splyent. S(ﬂolﬁher @‘tﬁar@ed cr}uée

© g Pod b RAS o ed QL AIDE Hl B %56’3%@%@ By AREE Psbiding sl ©
hydr at evds@xfidoted)vitartilotofethy| TBe Gugdaie tdyek anks emro@metﬂl)ndeafém@bd presiareln

hydrochl ori de 0 053 % The, m xed sol ution was stirred at roomterrperature
over ni geove ke éP vgpts dhasesuttinsiopedensadudt vag pasiih hiosplump chiempesrenhy

extrac ay t

sal i net(s%‘tfl% Pg{n%égheggr i e Eﬂgg%l? gﬁ’ﬁ? P{I)lusﬂsoo V@%@g tf\ﬁ'etcg eva@odr%gt ed
under re@duced pressure to renove the sol vent. The resul ti ng crude pr oduct

e R L N T A R e R

chl oro enynetdyd %ﬁ&]‘%ﬂ } phenyl) (di fI uoro) met hyl ] 1 soqui nol i n-4-yl } acet at
e (0.060 g). NMR CHLOROFORM D) 5 ppm 2.91 (t, 1=6.9 Hz, 2 H),

3.68 30175§](m 5H, 4.05(s, 2 H, 6.09- 6.16 (m 1 H), 7.15 - 8.48 (m
13 H) EL Eb (6) To a solution of the conpound (0.060 g)
obt ain ]gl érrple 2-(5) in tetrahydrofuran (0.9 m) was added 2 N aqueous

sodi umfhyarfpci AehisRIpHéryoRtHylcabambyl} B-gRtos gh i iso@NAbl e yITheid asil ut i on

was stirred for 4.5 hours at roomtenperature. The resulting solution was
evaffor d0E¥lunder reduced pressure to renpve the solvent. To the obtai ned
crude iﬁ_ ﬁduct was added saturated aqueous ammoni um chl ori de sol ution,

resulting solution

and th

[0157]
(1) To a solution of 2-methoxy-4-methylbenzoyl chloride (2.50 g) in chloroform
(3 ml) were added oxalyl chloride (1.9 ml) and N,N-dimethylformamide (2 drops) in an ice bath,
25  the mixed solution was stirred for 3.5 hours at room temperature. The solvent was removed by
evaporation under reduced pressure. To a solution of the obtained crude product in

tetrahydrofuran (5 ml) were added pyridine (1.82 ml) and tert-butyl alcohol (2.2 mi), and the



was extracted wth chloroform The organic | ayer was evaporated under
~reduced pressure to renove the solvent. The resulting crude product was
purified by colum chromatography (neutral OH type silica gel, nethanol /
chloroform= 3 to 9% to gi ve the title4&orrpound (0.046 g). 15NWR (600 MHz,
DVBSO-d6) 5 ppm 2.84 (t, = 7.3 Hz, I-% 46 - 3.51 (m 2 H, 4.13 (s, 2
H), 7. Zasultig s@glt(qmwaym;reg darsiS) ho[ug@r%gf 3]?h¢ sofutiqngwag(returned to room

2;;.(3 Cgl oro hen%r% E%v\] é‘?@g‘?)(he soutﬁt\g Xy benztweﬁeng nol | Ll acetic
2- met hcmed} zﬁﬁIayérhﬁibzxﬁafshed:E\ld@édsﬁ@l;(\z}tﬁ@o%)suifﬁn@BJ:IQVQf"z@ﬁi@ile(oas mcﬁumere added
oxal yl chlorlde(19 and N-di net hyl formami de (2 drops) in an ice

bat h, ¥5d thederﬁ%@ns@dwat@m dmaéogqruanhﬁhousana@e@u fgteaand GanematadpEder ur e.

The sol P &

col ot | aaiapd PR L E RO P Y CRRRE B A IR 7 R R TR B ) @) e
pyri di i af brahge wily sﬁﬂfsehnt:ert butyl al cohol (2.2 m), and the 40 resulting
sol utiqn was éql rred 19 hours.at 85C.__The sol ution was 8rﬂtéqurned to room

t enper ath ¥R H QROFIRU-DS Rafe | 531513 Bh 2 VHPHIDGSSE e H Tct o
W th etgmw (Cn@c%elr{?tﬁs The~y I‘hg@@lac | ayer was washed successively with 10%
0

sulfuric a 0% aqueous’ sodi um hydr oxi de sol ution, and water, dried over
anhydr d085&tagnesi um sul fate, and evaporated under 5 reduced pressure to

th I t but b 3.21
e Bh or ange of Ly 2 la Pelifer St Rips TRLES obistraon BRalF S<0pf 1. 57 (4.
9 H, Zhlfofosm (80 k) w&e%ﬁdécﬁN-lﬁo:'ﬂ%suc@m?rﬁld'e (@ 887 %f Hd %)oﬁ)smogut%nnﬁl o(sm 1

H) [ 0158] 10(2) To ‘a solution of the conpound obtaihed in
3-(1) ig and the mixed solution was heated at reflux for 1 hour. The resultmg solution was ﬁltered

The filtrate was washed with water, dried over anhydrous magnesium sulfate and evaporated
under reduced pressure to remove the solvent to give tert-butyl 4-(bromomethyl)-2-

15 methoxybenzoate (1.57 g) as a pale yellow oily substance.

'H NMR (600 MHz, CHLOROFORM-d) & ppm 1.58 (s, 9 H), 3.91 (s, 3 H), 4.4.6 (s, 2 H), 6.94 -
7.71 (m, 3 H)
[0159]

(3) The same procedure as used in Example 1-(1) was carried out using the

20 compound (0.814 g) obtained in Example 3-(2) to give [4-(tert-butoxycarbonyi)-3-
methoxybenzyl](tributyl)phosphontum bromide (0.897 g) as a colorless solid.

'H NMR (600 MHz, CHLOROFORM-d) & ppm 0.93 —0.98 (m, 9 H), 1.39 — 1.53 (m, 12 H),
1.58 (s, 9 H), 2.34 — 2.47 (m, 6 H), 3.97 (s, 3 H), 4.30 — 4.36 (m, 2 H), 6.77 = 7.73 (m, 3 H)
[0160]

25 (4) The same procedure as used in Example 1-(2) was carried out using the
compound (0.500 g} obtained in Example 3-(3) to give methyl 1-[4-(tert-butoxycarbonyl)-3-
methoxybenzyl]isoquinoline-4-carboxylate (0.096 g) as an orange oily substance.

'H NMR (600 MHz, CHLOROFORM-d) & ppm 1.54 (s, 9 H), 3.79 (s, 3 H), 4.03 (s, 3 H), 4.71
(s, 2 H), 6.80 - 9.14 (m, 8 H)

30 [0161]

(5) The same procedure as used in Example 1-(4) was carried out using the
compound (0.096 g} obtained in Example 3-(4) to give 1-[4-(tert-butoxycarbonyl)-3-
methoxybenzyl]isoquinoline-4-carboxylic acid (0.098 g) as a yellow amorphous substance.

'H NMR (600 MHz, DMSO-ds) 8 ppm 1.46 (s, 9 H), 3.76 (s, 3 H), 4.75 (s, 2 H), 6.78 — 9.02 (m,



chloroform (10 m ) were added N bronosuccinimde (0.881 g) and

azobi si sobutyronitrile (0.050 g), and the m xed sol ution was heated at
reflux for 1 hour. The resulting solution was filtered. The filtrate was
washed with water, dried over anhydrous 4fagnesi um sul fate and evaporat ed
under reduced pressure to renove the solvent to give tert-butyl
4-(bron%ﬁ9t hyl )-2- 15 met hoxybenzoate (1.57 g) as a pale yellow oily
substanﬁg6 él-lNl\/R (600 MHz, CHLOROFORMd) S ppm 1.58 (s, 9 H, 3.91 (s, 3
H, 4.4 % , 2 H, 6.94 - 7.71 (m 3 H) [0159] (3) The sane procedure as
used in Exanpl e 16) The vase pacedigd aouded us Ergnplad -30 wae omeigd dut irflife 9)

bt ai ned i 3-(2) to gi 4- (tert-but bony1) - 3-
ot hoxySERRHR (0 PBEE) 94 Bheb BHOMMTH Br(GHP v TGO gy meados-Gol i esthosst | o
11-1 ] ORC : - 1.53
12 g oegpifoquiidi IRt En AR QR © Je golllbe dilubsiingl” 1,53 (T
2 H, 6HRMR {603MHn CHLOROPARDI-dPS pgin 1THe(ss@ i, 6D Ehe3 .86 (y3dd), 401
Exanpl e, 1; ' ing th d (0.500 bt ai ned i
Seanpt <032 184 B8R B3 G804l {fhr (our oxycar bony 1) 3 oo 1ed tn

met hoxyfpggzygi soqui nol i ne- 4-car boxyl ate (0.096 g) as an orange oily
substance. 11-1NWR (600 MHz, CHLOROFORMd) 8 ppm 1.54 (s, 9 H), 3.79 (s, 3
H, 4.03 (s, 3 H)(7)4hgsamegpropedyre aguwrd in Egample(1n(6) Svapipargied poumsiig the

() b RO P Rt ETEPL s g TRl b1 o e
1- [ 4- ( t @detiiisoyyiaaliDony et Byl } Bai-bakigoaeh Id) agglubm%é Bigy drvsanboxylic acid
(0-098 )Rk fo06 MED, DMEOREY S Som 3 02 (o 3 11, 3.78 (5.3 1) 4153 2 H), 4.6 (o 5,2

H), 6.78 - 8.41 (m, 8 H)

[0164]

15 (8) To a solution of the compound (0.021 g) obtained in Example 3-(7) in
tetrahydrofuran (1.5 ml) were added 2-(4-chlorophenyl)ethylamine (0.016 ml), 1-
hydroxybenzotriazole hydrate (0.017 g) and 1-ethyl-3-(dimethylaminopropyl)-carbodiimide
hydrochloride (0.022 g), and the mixed solution was stirred for 9.5 hours at room temperature.
Water was added thereto, and the resulting solution was extracted with ethyl acetate. The

20 organic layer was dried over anhydrous magnesium sulfate, and evaporated under reduced
pressure to remove the solvent. The resulting crude product was purified by column
chromatography (NH type silica gel, ethyl acetate / n-hexane = 10 to 50%) to give methyl {1-(4-
{[2-(4-chlorophenyl)ethyl]carbamoy! }-3-methoxybenzyl)isoquinolin-4-yijacetate (0.010 g) as an
orange oily substance.

25 'HNMR (600 MHz, CHLOROFORM-d) & ppm 2.86 (t, I = 6.7 Hz, 2 H), 3.66 — 3.69 (m, 5 H),
3.70 (s, 3 H),4.01 (s, 2H), 4.66 (s, 2 H), 6.84 —8.41 (m, 13 H)

[0165]
(9) The same procedure as used in Example 1-(8) was carried out using the
compound (0.010 g) obtained in Example 3-(8) to give the title compound (0.005 g) as a pale

30 yellow solid.

'H NMR (600 MHz, DMSO-dg) & ppm 2.79 (t, ] = 7.1 Hz, 2 H), 3.43 — 3.48 (m, 2 H), 3.77 (s, 3
H), 4.01 (s, 2H), 4.65 (s, 2 H), 6.83 - 8.39 (m, 13 H)

[0166]

[Example 4]



(6) The sanme procedure as used in Exanple 1-(5) was carried out using the

conpound (0.098 g) obtained in Exanple 3-(5) to give tert-butyl

2- met hoxy-4-{[ 4- (2- met hoxy- 5 2-oxoet hypi soqui nolin-1-yl]nethyl}benzoate

(0.024 g) as an orange oily substance. #2-1NWR (600 MHz, CHLOROFORMid) 5
.53 9 3. , i 01 2 H, 4.66 (s, 2

H, 6. gd-(4-d2A 4-chierophenyl gty [parb 1 benz jardevlacelieshid e as used

in Exa ]1 (6) was carrled out using the 10 conpound (0.024 g) obtained

in Exaggle 3-(6) to give 2-met hoxy-4-{[4-(2-nmethoxy-2-

oxoet hyl&ast¥qui nol i n- 1-yl ] met hyl } benzoic acid (0.021 g) as an orange oily

substance. 1H NMR (600 WVHz, DVBO-d6) 5 ppm 3.62 (s, 3 H), 3.78 (s, 3 H),

4.15 (s, 2 H, 4.69 (br. s 2 H, 6.78 - 8.41 (m 8 H [0164] 15(8) To a

sol ution of sonpound (8.021 g) obtained in Exanple 3-(7) in

tetrahydrofi ere added 2- (4-chl orophenyl ) et hyl am ne (0.016

m), 1- hydro g. _hydrate (0.017 g) and

1-ethyl- 3- (di ng 1)- C@(bodllnlde hydrochl ori de (0.022 g), and

the m xed sol ytj ed fo ours._at roomtenperature. Water was

i Ny i on extracted with ethyl acetate.

magnesi um sul fate, and

evapor at gg-under reduced pressure to removesthegol vent. The resulting

crude product was purified by columm chromatography (NH type silica gel,

ethyl acetate! n-hexane = 10 to 50% to give nethyl [144-

([ 2- (4d§3é rophenyfl et hyl ] car banoyl1l- 3- net hoxybenzyl )i soqui nolin-4-yl]aceta

te (O @) as an orange oily substance. 25 111 NWR (600 Mz,

E:HL QROFORM d) 8 [PRTHe &ﬁle(ﬁrocehure ﬁs leeJﬂZn E)Qaglﬁle 3:{255@@5&' ca%n@@oﬁl._ti)rﬁm[ fg%qbu ;9 )70

S -

The sa%ﬂb‘?@c”eﬁ’lﬂhé’l%z%‘é@ %QE%W tértfbu(séﬁ (\hmn@mthyléra -uarobesizeaie (hi g)

compou i ned in Exanple 3-(8) to give the title conpound
(0. 005%5"% QJ’Q)‘Ing‘éQ%?‘I?m low sol id. 11-1NVR (600 MHz, DNVBO d6) 5 ppm 2. 79

(t J _mwoom,,chROmeax&ppﬁlﬁp(sam4(51 (532H)),,7 42 0% 46m,2 H),
05 (5 960278483 1 68 77 (Pr743, Dyl 010661 [Exanple

10 [0169]

(2) The same procedure as used in Example 1-(1) was carried out using the
compound (2.10 g) obtained in Example 4-(1) to give [4-(tert-butoxycarbonyl)-2-
fluorobenzyl](tributyl)phosphonium bromide (2.94 g) as a colorless oily substance.

'H NMR (600 MHz, CHLOROFORM-d) § ppm 0.95 (t, ] = 7.1 Hz, 9 H), 1.43 — 1.54 (m, 12 H),
15 1.60(s,9H),2.42-249(m, 6 H), 444 (d,J=16.1 Hz, 2H), 7.69 - 8.15 (m, 3 H)
[0170]

(3) The same procedure as used in Example 1-(2) was carried out using the
compound (2.94 g) obtained in Example 4-(2) to give methyl 1-[4-(tert-butoxycarbonyl)-2-
fluorobenzyl]isoquinoline-4-carboxylate (0.228 g) as an orange oily substance.

20 '"H NMR (600 MHz, CHLOROFORM-d) & ppm 1.56 (s, 9 H), 4.02 (s, 3H),4.76(s,2 H), 7.10 -
9.12 (m, 8 H)
[0171]

(4) The same procedure as used in Example 1-(4) was carried out using the

compound (0.228 g) obtained in Example 4-(3) to give 1-[4-(tert-butoxycarbonyl)-2-
25 fluorobenzyllisoquinoline-4-carboxylic acid (0.205 g) as a yellow solid.

"H NMR (600 MHz, DMSO-dg) 8 ppm 1.54 (s, 9 H), 4.83 (s, 2 H), 7.33 — 8.95 (m, 8 H)

[0172]



42 [1-(4-f

[ 2- (4- chl orophenynet hyl ] car banoy1}- 2-fl uor obenzyfli soqui nolin-4-yllacetic
acid [0167] [Ka 27] [0168] 5 (1) The sane procedure as used in Exanple
3-(2) was carried out using tert-butyl 33fluoro-4-nethyl benzoate (1.41 g)
to give tert-butyl 4-(bronmonethyl)-3-fluorobenzoate (2.10 g) as a yell ow
0| I y subst ance. XPNUR fa550rReedurGiy wsRbRdRMenle $(ébWﬁ31035193Ct%Utu§mE|)the4 51 (s,

[ 01 6 9] CD%OUH(Y (O4ﬁ)5(@])obl}ahlwd’ in Exﬁﬁﬁlple J—&Aﬁ%o %me tdrt g%fyll % ﬂééro-éi {g? KZ g‘g&ho&g 'j) 10

ocedure®as us
carri emxoemynanlgmblhel-gr(]mmdqm}be(\%al@(cg()360g)talaryeﬂowlﬁ)ﬂ?)salﬁmeiree4 0) to give

Eézl E()Zfegg_ng_%,ﬁ{g 6@@%&%@@9 uorﬁbenzyll]sgrt(rlgbﬁ')tyl (2}05 ho%l(é]gg %m %a

CHL 5 = 7.1 H, 9 H, 1.43- 1.54 12 15
1. 6(?(QO-EQQMQ)H) 7B@m80499€?(8t% . 4. 44(d, JH)= 16.1 Hz, 2 I(-i)m 7.650- 8. 15

(m 3 Hp173170] (3) The sarre procedure as used in Exarrpl e 1-(2)

;é\/?\S/eC?re;éLs Fh;izz Kfs’ Lf}? %?He%c{g{‘:%?‘ ’ggmpqgtl ?6)n was éame% out usmg t];l ( 2) to-
uor o OI
blukd W %Qibtdih?e'd‘ln @%&91@4 ggeo g&e%Zﬁu&b -BF4FD- xﬁétﬁ&@ez y

substance MR (600 1pm 1.56 , 4.02
(s, 3 Hy(pemyb;@oqlgnolgl-l-w]mptlgy@}bengmggm(l@.Ong{)as[zgme;lp oily substance (4) The

(0. Db BT Go Mﬁgeﬂ%?%?‘?@ (31 (20 HT R A Bt 1B 25

fl uorolxe}ﬂ)zyl]lsoqw nol i ne-4-carboxylic acid (0.205 g) as a yel |l ow solid.
111N|\/R{600M—Iz DMSO-d6) 5 ppm 1.54 (s, 9 H), 4.83 (s, 2 H, 7.33 - 8.95
(m 8 HW1T0172] 43

(7) The same procedure as used in Example 3-(8) was carried out using the
compound (0.022 g} obtained in Example 4-(6) to give methy! [1-(4-{[2-(4-

15  chlorophenyl)ethyl]carbamoyl }-2-fluorobenzyl)isoquinolin-4-yljacetate (0.012 g) as a yellow
solid.

'"H NMR (600 MHz, CHLOROFORM-d) & ppm 2.88 (t, ] = 6.9 Hz, 2 H), 3.64 — 3.68 (m, 2 H),
3.70 (s, 3 H), 4.01 (s, 2 H), 4.69 (s, 2 H), 5.95 —6.02 (m, 1 H), 7.12 — 8.40 (m, 12 H)
[0175]

20 (8) The same procedure as used in Example 1-(8) was carried out using the
compound (0.012 g) obtained in Example 4-(7) to give the title compound (0.005 g) as a pale
yellow solid.

'H NMR (600 MHz, DMSO-dg) & ppm 2.82 (t, } = 7.1 Hz, 2 H), 3.44 — 3.50 (m, 2 H), 3.98 (s, 2
H), 4.70 (s, 2 H), 7.23 — 8.58 (m, 13 H)

95  [0176]

[Example 5]
[1-(4-{[2-(4-chlorophenyl)ethyljcarbamoyl}-3-methylbenzyl)isoquinolin-4-yijacetic acid
[0177] |

[Ka 28]




(5) The sane procedure as used in Exanple 1-(5) was carried out using the
conpound (0.205 g) obtained in Exanple 4-(4) to give tert-butyl
3-fl uoro-44[ 4- (2- met hoxy-2- oxoet hypi soqui nolin-1-yl]methyl}benzoate (0.036
g) as a yellow oily substance. NVR (6004#Hz, CHLOROFORMd) 5 ppm 1.54 (s, 9
H, 3.69 (s, 3 H, 401 (s, 2 H, 4705 (br. s., 2 H, 7.54 - 842 (m 8
H [0173] (6) The sane procedure as used in Exanple 1-(6) was
carried out Rg the conpound (0.036 g) obtained in Exanple 4-(5) to give
nethoxy 2- oxoet hypi soqui nolin-1-yl]nmethyll benzoic acid

Ly ance. 10NWMR (600 MHz, DWVSO-d6) 5 ppm 3.61
7.32- 8.37 (m 8H) [0174]

(7) The same pfocequre & ed 1IN Ex |l e .3-(8) was carried out using the
conmpound (O. C [ )N)to give nethyl [1-(4-([2-(4-
15 chl or ophe x Zyl )i soqui nolin-4-yl]acetate
(0.012 gplods™=myel | ow solid. / i OROFORM d) 6 ppm 2.88 (t, J

= 6.9 H, 2 H, 3.64- 3.68(m 2H, 3.70 (s 3 H, 401 (s, 2 H, 4,69
(s, 2 H, 5,95 - 6.02 (m 1 H), 7.12 - 8.40 (m 12 H) [0175] 20(8) The sane
procedti 835 used in Exanple 1-(8) was carried out using the conpound
(0.012 é)ﬁ btained in Exanple 4-(7) to give the title conmpound (0.005 g) as

| Il | Hz, 2
a paBeﬁe_ 3W53 0 ('rlnﬁr a ﬁgﬂhﬂ%{ gigcgr(tl;ﬂdﬁd 4%%&@)6@;%&@@2 4 S g i Irretlza,n%}n 13

H) ,
H 25 [(0a0r&]) \f/&)@!d'pcll sodim :bmrc(hgrdnfide (0 474 g)in an ice bath and the mixed solution was
[2-(4- CE' %?(P q&ﬁ@gﬁegyyé%g&lpa &P X lieoUs E{TIEIIHQ 1|ug1ecrﬁg soflt go?l%!ra{srgldéecy tere%et 'c

aci d
5 and the resulting solution was extracted with ethyl acetate. The organic layer was dried over

anhydrous magnesium sulfate, and evaporated under reduced pressure to remove the solvent.
The resulting crude product was purified by column chromatography (neutral OH type silica gel,
ethyl acetate / n-hexane = 10 to 2%) to give tert-butyl 4-(hydroxymethyl)-2-methylbenzoate
(1.22 g) as a colorless oily substance.
10 'HNMR (600 MHz, CHLOROFORM-d) & ppm 1.59 (s, 9 H), 2.58 (s, 3 H), 4.70 (s, 2 H), 7.19 -
7.83 (m, 3 H)
[0179]
{2) To a solution of triphenyl phosphine (1.72 g) and carbon tetrabromide (2.18 g)
in tetrahydrofuran (30 ml) was added a solution of the compound (1.22 g) obtained in Example
15  5-(1}in tetrahydrofuran (6 ml). The mixed solution was stirred for 2 hours at room
temperature. Triphenyl phosphine (0.431 g) and carbon tetrabromide (0.544 g) were further
added thereto. The resulting solution was stirred for 30 minutes at room temperature, and
evaporated under reduced pressure to remove the solvent. The resulting crude product was
purified by column chromatography (neutral OH type silica gel, n-hexane) to give tert-butyl 4-
20 (bromomethyl)-2-methylbenzoate (1.30 g} as a colorless oily substance.
'H NMR (600 MHz, CHLOROFORM-d) & ppm 1.59 (s, 9 H), 2.56 (s, 3 H), 4.44 (s, 2 H), 7.21 -
7.81 (m, 3 H)
[0180]
(3) The same procedure as used in Example 1-(1) was carried out using the
25 compound (1.30 g) obtained in Example 5-(2) to give [4-(tert-butoxycarbonyl)-3-
methylbenzyl](tributyl)phosphonium bromide (2.12 g) as a colorless solid.
'H NMR (600 MHz, CHLOROFORM-d) & ppm 0.95 (t, J = 6.9 Hz, 9 H), 1.44 — 1.53 (m, 12 H),



[0178] (1) To a solution of tert-butyl

4-fornyl-2-net hyl benzoate (2.76 g) in nethanol (140 m) was added sodi um
borohydride (0.474 g) in an ice bath, and the m xed solution was stirred
for 15 minutes. A saturated aqueous amm#fi um chl ori de sol uti on was added
thereto 5 and the resulting solution was extracted with ethyl acetate. The
or gani cl-$&{se? Hiad 3AriZeth % rHhdipds.ols). fedinés f trrhSsublz.ct ), 746d- @82 0er 2Fad
under [??gged pressure to renove the solvent. The resulting crude product
was pur d by colum chronmat ography (neutral OH type silica gel, et hyl
acetate / n-hexand) ’fhé.ﬁhnta)pra%dut@agiswmEXatrn;thly(lZ) was carried out using the

4- (hydr oxynet hyl thy benzoate éﬂ% a colorless oi]ly substance.
'10 | HNRPeBd 2g Rora=ritt _gl\ggmf vyl l4gtert-putpxygasbonyleg- 4. 70

_ ] soI ution of
{rip enyfth%ﬁﬁ%%gﬁ bofiolie 4"*31‘@“%#9 185s8 8 ax o pranec ol Py ¥ 203
t et r ahy @ ¥MR éﬁﬁJO(I\EHanHL@i@mded)aﬁ poh UtS5de, OH), 1240 (<sp37ﬁc)LmﬁB (s13 2D, 499
obt ai ne ) in tetrahydrofuran (6 ml). The m xed sol ution
was stl(f(sj %@Ef(@pbﬁgi%gﬁ room tenmperature. Triphenyl phosphine (0.431 g)
and carfpegpjt et rabrom de (0.544 g) were further added thereto. The resulting
solution was stirred for 30 mnutes at roomtenperature, and evaporated
under reduced prd$sThesams prewsiues ashused o1 Beample THd) wasrtiehgutasiigéhpr oduct

fied h | |
v B S8 BT S RS Bl L BRI (1. 50 o)
as a cqhahyles&yqﬂudomu@ubﬁé maﬂ:oxylhb Nﬂdﬁ@g Q#&IBGR@RMd) 5 ppm 1.59

(s, 9 5&0@ 3 4. 44 (s, I;%,u{OlSO

(3) ThetsHMR (108 ddHarT ds)écpnﬂhléﬁéémﬂlé) @@)(Svﬁaﬁ)éaﬁr@e%i 1usiohg (he 25
compoungg{ 1l 30 g) obtained in Exanple 542) to give
[4-(tert-butoxycarbonyl)-3- nethyl benzyll (tributyl)phosphoni um brom de
(2.12 dpigy a coI orless solid IHNI\/R (600 M—Iz CHLOROFORM d) 3 ppm 0.95 (t,
J=69H29 144 1.53 39 - 2.46 (m
6 H® 2.56 (s, 3 (@T QSare Rraceffn fe—351‘5"' Xan?P Fﬁ 5§7W2%°am‘7d ag YR the 1)

[0181] . 2) vvas
carri edcoénutouﬂgl(ongst %)Aeab(t:%ﬁnbgo%%ﬁmg[%?g;ﬂg%b‘?zfﬁhggﬂﬁlﬁ@ﬁw}ﬁ)g%(%) to give
nmet hyl olwdthgt)gpqwba)hmkyd;]mddgd}/-I)mahylﬁenzoate (0.127 g) as an orange oily substance.

2‘3%2?2? (RS0 ERRO BRI R o) i 2 T ?@Pﬁﬁa‘?& ShdepL, 5

. 4.Q3 48, Bodls, 2 #6808 S8 B (WM, 8 ) 06 - 9.16 (m 8 H) [0182]
20 [0184]

(7) The same procedure as used in Example 1-(6) was carried out using the
compound (0.127 g) obtained in Example 5-(6) to give 4-{[4-(2-methoxy-2-
oxoethyl)isoquinolin-1-yi]methyl }-2-methylbenzoic acid (0.111 g) as a yellow solid.

'H NMR (600 MHz, DMSO-de) & ppm 2.45 (s, 3 H), 3.62 (s, 3 H), 4.18 (s, 2 H), 4.70 (s, 2 H),
25 7.17-8.44 (m, 8 H)
[0185]

(8) The same procedure as used in Example 3-(8) was carried out using the
compound (0.111 g) obtained in Example 5-(7) to give methyl [1-(4-{{2-(4-
chlorophenyl)ethyljcarbamoyl}-3-methylbenzyl)isoquinolin-4-yi]acetate (0.072 g) as a pale

30 yellow solid.
'"H NMR (600 MHz, CHLOROFORM-d) & ppm 2.32 (s, 3 H), 2.87 (t, = 6.7 Hz, 2 H), 3.63 —
3.68(m,2H),3.70(s,3H),4.01(s,2H),4.61(s,2H),703-842(m, 12 H)
[0186]

(9) The same procedure as used in Example 1-(8) was carried out using the



(5) The sane procedure as used in Exanple 1-(4) was carried out using the
10 conpound (0.388 g) obtained in Exanple 5-(4) to give
114- (tert-butoxycarbonyl)-3- nethyl benzyl]isoquinoline-4-carboxylic acid
(0.345 g) as a pal e yeIIOM/soIid | HNVR46600 MHz, DWVMBSO-d6) 5 ppm 1.50 (s, 9
H, 2.41 (s, F& 2 H, 7.15 -9.,02 (m 8H) [0183] 15(6) The sane
proced moglr@gn@& Yy @%\mﬂ ia Exapple Jukd) te ghveitbeltibeicompgung (P RE0 eberormiel
(0.345 g)i,QRhalned in Exanple 545) to give tert-butyl 44[4-(2-nethoxy-2-
oxoet h plsqu|noI|n | -yl ] met hyl | - 2- met hyl benzoate (0.127 g) as an orange
0| ly s bENMIcesoo MHXNBM DA, )NHpm Q:HE(RGI—HRMM)(t G PP, 33)( 3.382 332 ((nz 250 "
3. 7.08 - 8.43 (m 8
20 [015‘%] $01'Q 28, 460?577) P%@éaﬁé%ﬁbéééﬁ é%(tﬁs%»g})ﬂh Exanpl e 1-(6) was
carr5e§:@yﬁ usi ng the conpound (0.127 g) obtained in Exanple 5-(6) to give
44[ 4- ( Z- met'hoxy- 2- oxoet hypi soqui nol i n-1-yl] et hyl}-2-net hyl benzoic acid
(0.111|§%ampbdﬂyellow solid. IHNWVR (600 WMHz, DMBO-d6) 5 ppn12 45 (s 3 H,
. .8 H

F0?§51( -6 (e

carrieqoegg] using the corrpound (0 111 g) obta| ned in Exarrple 5- (7) to give
met hyl J1-(4-112-(4-

chloro APpet hyl ] car banoy1} - 3- et hyl benzyf | i soqui nol i n-4-yl]acetate (0.072
g) as a pale 30 yellow solid. 11-1 NWR (600 MHz, CHLOROFORM d) 5 ppm 2. 32
(s, 3 H, 2.87.(t, J =6.7 H, 2 H, 3.63 - 3. 68 (m 2 H, 3.70 (s, 3 H,
4.01 (s, 2 H, %61 (s, 2 H, 7.03 - 8.42 (m 12 H [0186] (9)
The sane pr o e as used in E'g(arrple 1-(8) was carried out using the 46
conmpound (0.0 O 0bt alpedir Exanpl e 5-(8) to give the title conpound
(0.050 g) as a I|d H NNR(GOO MHz, DMSO-d6) 5 ppm 2.16 (s, 3
H, 2.76 (t, ;

(s, 2 H,

2'H), 4.01 (s, 2 H, 4. 60
1H

10 [0189]

(1) To a solution of 2-fluoro-4-methylbenzoic acid (2.62 g) in toluene (34 mi)
were added N,N-dimethylformanude di-tert-butylacetal (16.3 ml), the mixed solution was stirred
for 1 hour at 100°C. The solution was returned to room temperature, and water was added to
the solution, which was then extracted with ethyl acetate. The organic layer was washed

15 successively with a saturated aqueous sodium hydrogen carbonate solution and a saturated saline
solution, dried over anhydrous magnesium sulfate, and evaporated under reduced pressure to
remove the solvent. The resulting crude product was purified by column chromatography
(neutral OH type silica gel, ethyl acetate / n-hexane = 0 to 20%) to give tert-butyl 2-fluoro-4-
methylbenzoate (2.87 g) as a pale yellow oily substance.

20 'H NMR (600 MHz, CHLOROFORM-d) & ppm 1.59 (s, 9 H), 2.37 (s, 3 H), 6.89 — 7.77 (m, 3 H)
[0190]

(2) The same procedure as used in Example 3-(2) was carried out using the
compound (2.87 g) obtained in Example 6-(1) to give tert-butyl 4-(bromomethyl)-2-
fluorobenzoate (4.31 g) as a pale yellow oily substance.

25 'H NMR (600 MHz, CHLOROFORM-d) & ppm 1.59 (s, 9 H), 4.43 (s, 2 H), 7.12 — 7.85 (m, 3 H)
[0191]

(3) The same procedure as used in Example 1-(1) was carried out using the



5 [0187] [ Exanple 6]

11- (44[ 2- (4- chl orophenypet hyl i car banoy1} - 3-fl uor obenzyl fi soqui nol i n-4-yl]ac
etic acid [0188] [Ka 29] 10 [0189] (1) To a solution of

2-fl uoro-4-nethyl benzoic acid (2.62 g) #h toluene (34 nm) were added

N, N-di met hyl formam de di-tert-butylacetal (16.3 m ), the m xed sol ution was

sti rreompound (olk gkabtangian Eusmpiod-(R)itogived 4-(reett itproatbonylddm t enper at ur e,
and Watfﬁ{o.ﬁ{]\?eﬁ &agﬂ% C}lﬁ)&ﬁ)@%ﬁﬁlﬂ%ﬂo de Jélc AN atler';sﬂﬂ(?&(l Jacted with ethyl

acetate was was uccessi Wth a saturated
aqueou§fsmmobm@géﬂﬂ0med)%pjﬁ 0@6 —amQU emssaHWIaétSedwal(mnez $) ution,
dried over anhé rous magnesi um sul fate evapor at ed under_reduced

pressurlé%@ ? 8 r iRt 3da, wdihh 4oFHd, Ireéﬁllt%&}@ﬁ7§é‘p7r%%t Has purified by

coI Lg‘m{gfg; mat ography (neutral OH type silica gel, ethyl acetate / n-hexane
0 to 20% to give tert-butyl 2-fluoro-4- nethyl benzoate (2.87 g) as a

paI e yeI | ow oi ly (éth&anmmromlNM%s(Lﬁemld\EmmWLWmﬂed Gutpysimg théb9 (s, 9
sane

D i cousrmpaund (i orpodiaa bl o Sl bt mahy Jobt-Get-Ratorke oot g (3. 87

g) obt F@@g‘m ( e romonet hyl ) - 2-
fl uoro?éfrg)g(gbg?gyl . 3 oﬁ?@;lséaéb%@lagégl 11%)%;3?%%53%21?(&% 25 I HNMR (600 MHz,

BRVMR (690 Bz, ICBDOROFERM)) Mppa 1 (5§,(s,2 HA B, 724s,12H), 6793859 (1i(m3 8 )
[Olf(ét 1 (3) The sane procedure as used in Exanple 1-0) was
car cg %)u3t using the 47 conpound (4.31 g) obtained in Exanple 6-(2) to

gi ve [4-(tert-but(oxykada@Macslurd dsuBe@hemzinhdi¢ 1 54 PubydaROD&R veiE Wi br oni de
(5.41 g) as q<'ilq;£)ale pink solid. 'H NVR (600 MHz, LOROFORM d) 5 ppm 0. 93

20.97 (@mpoupy (1.17 gmbtaise indixample§- (4)105916(15 [4- @erH})utozY%benyb) ¥ (m 6 H),

4.52 92 4
The sg%ogébggégl}goeqﬁg?hﬁge aﬂ?{j@c ac1ﬁé?%8%% was c riro?éd Lut usi ng the( :

corrpouHH I(Jm@sog)lvfﬁb,trammidd)r& ppxatsh és, 6-H)3 #.80ds, @ M 7nEt-hg.0 (m, 8 H)
114% i tiut oxycar bonyl)-3- fluorobenzylil soquinoline-4-carboxylate (1.17
Bl% 4range sol i d. 1H NVR (600 MHz, CHLOROFORM d) 5 ppm 1.55

(S 9 H, 4.72 (g¢) ’?he"gam Q)rgéaduregas]lys?ci R EBnke 13@) Wl Splied out using the (5) The

sanme procedure as used was carried out using the conpound
(1.17 gpmpbtuad (eeD0i g} oﬁmqul ip Bxapple 6—6)@0 gve 1&trbityb2+lubu- éa{%—éz hethoky-23-

AR ( oououteDsatts i) >yl benast 1 § s et ooy 585600 (m 6
H) '"H NMR (600 MHz, CHLOROFORM-d) & ppm 1.55 (s, 9 H), 3.70 (s, 3 H), 4.02 (s, 2 H), 4.67
20 (5,2 H), 6.96-8.43 (m, 8 H)
[0195]

(7) The same procedure as used in Example 1-(6) was carried out using the
compound (0.152 g) obtained in Example 6-(6) to give 2-fluoro-4-{[4-(2-methoxy-2-
oxoethyl)isoquinolin-1-yl]methyl }benzoic acid (0.177 g) as a yellow solid.

25 'H NMR (600 MHz, DMSO-d) § ppm 3.64 (s, 3 H), 4.24 (br. s., 2 H), 4.83 (br. s, 2H), 7.19 —
8.51 (m, 8 H)
[0196]

(8) The same procedure as used in Example 3-(8) was carried out using the
compound (0.155 g) obtained in Example 6-(7) to give methyl [1-(4-{[2-(4-

30 chlorophenyl)ethyljcarbamoyl}-3-fluorobenzyl)isoquinolin-4-yljacetate (0.074 g) as a yellow
solid.
"H NMR (600 MHz, CHLOROFORM-d) & ppm 2.87 (t, } = 6.9 Hz, 2 H), 3.65 — 3.69 (m, 2 H),
3.70 (s, 3 H), 4.02 (s, 2 H), 4.67 (5, 2 H), 6.62 —6.69 (m, 1 H), 6.93 — 8.43 (m, 12 H)
[0197]



15 [0194] (6) The sanme procedure as used in Exanple 1-(5) was
~carried out using the conmpound (0.600 g) obtained in Exanple 6-(5) to give
tert-butyl 2-fluoro-44[4-(2-nethoxy-2-

oxoet hyDi soqui nolin-1-yl]nmethyll benzoat é8(0 152 g) as a br ovvn anor phous
substance. 114 NMR (600 MHz, CHLOROFORM d) ppm 1.55 (s, 9 H, 3.70 (s, 3
H, 4.02 (s, 2 H®) @nrrmre@eduge %use@twmmke 48 wis @rigd guy usigg the

(oo R RURE R B AR Bl DS TR B Al B FRAR Pl il

2- f | uoryeHd#[s4lid.2- met hoxy- 2- oxoet hypi soqui nol i n- 1 yI ] met hyl } benzoi ¢ aci d
(0.177 as a eI | ow sl i 25NMR 600 VHz de) 5 ppm3
422" (BRNER Foob R OREA i sTom 238y I 71 b2 B 1 4B SFBL667 (52

(8) gh r e ) was carrled out using the
corrpou(rilgs?o lg5ﬂgfe}ulbt a??’\ggﬁi%téz’arrpwg%(’%ﬁfo give methyl [1-(4-{[2-(4-
30 chl ¢ot®lenypet hyl ] car bampyl11- 3-fl uorobenzyflisoqui nolin-4-ylJacetate
(0.074 Eg%msl a] yel l ow solid. 1H NMR (600 MHz, CHLOROFORMd) 5 ppm 2.87 (t,
S=69 3.65 - 3.69 (m 2 H), 370(s 3 H, 402 (s, 2 H, 4.67
(s, 2 H).[a5(844- ch@r&%eﬁ%etﬁvlt&rbaﬁxo%ﬁ 3-@trﬁ@o§dﬁ1etﬂ’@)ﬁé}xz\[m§c%mnohﬁ& {193cefibe
sanme procedure as used 1Th Exanple 1- was carried out using the conpound
(0.074 agid obt ai ned i n Exanpl e 6- (8) to give the title conmpound (0.052 g) as
a pﬁg éféd]ow solid. 1HNVR (600 MHz, DMSO-& 5 ppm2.78 (t, J = 7.1 Hz, 2
H, %3 48%%03 744 (m 2 H), 4.02 (s, 25 H), 4.68 (s, 2 H, 7.16 - 8.39 (m
13 H), [kK33%8 (br. s., 1 H [0198] [Exanple 7] f 144-

[ 12- (4- chl or ophenyfl et hyl ] car banpby11-3- (trifl uoromet hyl ) benzyl |

i soqui nolin-4-yllacetic acid 10 [0199]

[0200]
(1) The same procedure as used in Example 6-(1) was carried out using 4-methyl-
2-(trifluoromethyl)benzoic acid (2.04 g) to give tert-butyl 4-methyl-2-(trifluoromethyl)benzoate
15 (2.38 g) as a colorless oily substance.
'H NMR (600 MHz, CHLOROFORM-d) & ppm 1.58 (s, 9 H), 2.43 (s, 3 H), 7.35 - 7.65 (m, 3 H)
[0201]
(2) The same procedure as used in Example 3-(2) was carried out using the
compound (2.38 g) obtained in Example 7-(1) to give tert-butyl 4-(bromomethyl)-3-
20 (trifluoromethyl)benzoate (3.02 g) as a colorless amorphous substance.
'H NMR (600 MHz, CHLOROFORM-d) & ppm 1.58 (s, 9 H), 4.49 (s, 2 H), 7.58 - 7.73 (m, 3 H)
[0202]
(3) The same procedure as used in Example 1-(1) was carried out using the
compound (3.02 g) obtained in Example 7-(2) to give [4-(tert-butoxycarbonyl)-3-
25  (trifluoromethyl)benzyl](tributyl}phosphonium bromide (3.60 g) as a colorless solid.
'H NMR (600 MHz, CHLOROFORM-d) & ppm 0.91 — 0.96 (m, 9 H), 1.43 —1.53 (m, 12 H),
1.59(s,9H),2.37 247 (m, 6 H), 463 (d, J = 16.1 Hz, 2 H), 7.62 - 8.07 (m, 3 H)



[ Ka 30] [0200] (1) The sane procedure as used in Exanple 6-0)
was carried out using 4-nethyl2-(trifluoronethyCoenzoic acid (2.04 g) to
give tert-butyl 4-methyl-2-(trifluoromethypbenzoate 15 (2.38 g) as a
colorless oily substance. 1HNWVR (600 MH#49 CHLOROFORM d) 6 ppm 1.58 (s, 914),
2.43 (s, 314), 7.35 - 7.65 (m 3 H [0201] (2) The sane
proceddf’%mds used in Exanple 3-(2) vvas carrl ed out using the corrpound (2.38

g) obtalned in Exarple . O Lo, K LET UL 4of Bt ormrEt N\

(trifluoronethyl) ous nét Shce. 11-1
NVR  ( 6@@migbia nd @'&WM&)] &ampm 1{15)810(g$ve rBettil, 1-f4- é&t-bﬁtox?cdrl)onyﬂ B3 - 7.73
(m 3 H fL’d’ sane procedure as used in Exanple 1-(1)
was cari r@n@thm%b%ylﬂqﬁ@qtemiﬁ@weﬂrwme&) 1%3&5@@@%69&5%%&@6( 2) to

[ 4
A PR P07 0 DT 200

col or | éskS @uis H) | HNMR (600 MHz, CHLOROFORM d) 5 ppmo 91 -0.96 (m 9 H),
1 43- i?g&ﬂ(m 12 H), 1.59 (s, 9 H), 2.37- 2.47(m 6 H), 4.63 (d, J = 16.1

62- 8.07(m 3 H) 49 [0203] (4) The sanme procedure
aS Used in EX&”D'(@) hés?a}né’@%c&ﬁ{-é éﬁﬂe@ﬁiE&&?ﬁ QII(H}?w§§£HPHéH‘&1t(Lz%1nQ$he9)
obt ai ned i n Exanple Ive neth (tert-butoxycarbonyl) - 3-

(trifl u‘ommndlm'g);db}almdqu|Emmplﬂe1~ﬁ4)dagb’@xlyﬂ4a&t@‘t oot garhpnyhs3- an or ange

OI | Y% &?ﬂ%{u%?&get?ngl 1(50%12(1'\('_'2 -ﬁb%mﬂ:% 1?6% &f a p%]ﬂe ysll(gw sohct 5) ' T4 03

SarTE PreCRIR O@S\/Iﬂﬁe]dMS(D- e&p}fhﬂ Yo(4)k npa 906 i Byl 768 - 99D conpound
(0. 188&8% obt a| ned in Exanple (4) to g%e 1'}4 (tgrt but ox;(/‘%arggnyl) 3- 10

(trifl @&et hyObenzyl ]i soqui nol i ne- 4-carboxylic acid (0.182 g) as a pal e

yel | ow sol i d. NN&Q_@QG? ﬁ%ro%% gsq)se(l‘l:’ 1rPE§Qr&plé (i’-(gfwasg ca'f-pled éut%%m%%he '

7.62 - 8.99 (m
compound (0.182 g) obtained in Example 7-(5) to give tert-butyl 4-{[4-(2-methoxy-2-

15 oxoethyl)isoquinolin-1-ylimethyl}-2-(trifluoromethyl)benzoate (0.065 g) as a yellow amorphous
substance.

'H NMR (600 MHz, CHLOROFORM-d) § ppm 1.55 (s, 9 H), 3.70 (s, 3 H), 4.02 (s, 2 H), 4.72
(s,2H), 7.42 - 842 {(m, 8 H)
{0206]

20 (7) The same procedure as used in Example 1-(6) was carried out using the
compound (0.065 g) obtained in Example 7-(6) to give 4-{[4-(2-methoxy-2-
oxoethyl)isoquinolin-1-yl]methyl } -2-(trifluoromethyl)benzoic acid (0.057 g) as a colorless solid.
'H NMR (600 MHz, DMSO-ds) 8 ppm 3.64 (s, 3 H), 4.30 (br. 5., 2 H), 5.02 (br. 5., 2 H), 7.67 —
8.65 (m, 8 H)

95 [0207]

(8) The same procedure as used in Example 3-(8) was carried out using the
compound (0.057 g) obtained in Example 7-(7) to give methyl {1-[4-{[2-(4-
chiorophenyl)ethyl]carbamoyl }-3-(trifluoromethyl )benzyl]isoquinolin-4-yl }acetate (0.052 g) as a
pale yellow amorphous substance.

30 'HNMR (600 MHz, CHLOROFORM-d) & ppm 2.87 (t, J = 6.9 Hz 2 H), 3.64 -~ 3.69 (m, 2 H),
3.70 (s, 3 H), 4.02 (s, 2 H), 470 (s, 2H), 5.71 {(br. s, 1 H), 7.13 - 8.41 (m, 12 H)

[0208]
(9) The same procedure as used in Example 1-(8) was carried out using the

compound (0.052 g) obtained in Example 7-(8) to give the title compound (0.032 g} as a pale



(6) The sanme procedure as used in Exanple 1-(5) was carried out using the
~ conpound (0.182 g) obtained in Exanple 7-(5) to give tert-butyl
4-{[ 4- (2- met hoxy-2- 15
oxoet hyDi soqui nol i n-1-yl ] net hyl}-2-(tri fSQuor onet hyl ) benzoate (0.065 g) as a
yel | ow armr phous substance. NWR (600 MHz, CHLOROFORMd) 5 ppm 1.55 (s, 9
3. 7ellpw sofdH) | 4.02 (s, 2 H), 472(s 2H) 7.42 - 8.42 (m 8 H

[0206] ( I t
si ng. ¢ RENGIR (A SRIEOBE 8 B2 18380 S Braorebss b g e g Wlts
44 4- ( 2HyrestTearsyz B, 7.22 - 8.49 (m, 13 H)

oxoet hyD| soqui nol i n-1-yl ] net hyl} 2-(trifluoronethyl)benzoic acid (0.057 g)
as a cdpP 89?]ess solid. IHNMR (600 MHz, DVMBO-d6) 5 ppm 3.64 (s, 3 H), 4.30
(br.xs., : 0207]

(8) q’he sarre pr ocﬂéa ﬁiogggls sgﬁl thlds‘ze[% SVnthgﬁlgeg)&%gégger%H{po%t usi ng the
conpoundef@els Exginptbtiai ned i n Exarrpl e 7-(7) to give nethyl {1444[244-

chl or ophenypet hyl arb no) 11.1 rifl oro et h Db nzgll i soqui, nolln 4-yl} acet
ate (0.9 4t [ 2564-C] otn ] rbamoy] ullisag {HDIORRAAIE O 500 MHZ,

CI-lLO?Olj)@ﬂM) ) 5 ppm2.87 (t, J = 6.9 Hz, > H), 3.64 - 3.69 (m 2 H, 3.70
(s, 3 02 (s, 2 H), 4.70 (s, 2 H, 5.71 (br. s., 1 H, 7.13 - 8.41 (m
12 H) [[a0B] (9) The sane procedure as used in Exanple 1-(8) was

carried out using the conpound (0.052 g) obtained in Exanple 7-(8) to give
the title conmpoemd (0.032 g) as a pale 50 yellow solid. 1H NVR (600 MHz,
DVSO-d6) 5 pp =7.1 H, 2H, 3.36 - 3.42 (m 2 H, 4.01 (s, 2
H, 4.76 (s, 2 . 22 H) [0209] 5The foll ow ng conpounds
wer e synt hesi zed : . [Reference Exanple 1] 3- 1-

4-12- (4-chl oropbenyl 3 iinolin-4-lroanoic acid [0210] [Ka 31]

10
[0211]

'H NMR (600 MHz, DMSO-dg) 8 ppm 2.65 (t, J = 7.7 Hz, 2 H), 2.80 (t, ] = 7.1 Hz, 2 H), 3.24 (¢,
J=77Hz, 2H), 3.40-3.46 (m, 2 H), 4.65 (s, 2 H), 7.20 - 8.43 (m, 14 H)
[0212]
16 [Reference Example 2]
{[1-(4-{{2-(4-chlorophenyl)ethyl]carbamoyl } benzyl)isoquinolin-4-yl]oxy }acetic acid
[0213]
[Ka 32]

20 [0214]
*H NMR (600 MHz, DMSO-dg) 8 ppm 2.86 (t, J = 7.1 Hz, 2 H), 3.48 - 3.53 (m, 2 H), 5.12 (s, 2
H), 7.26 - 8.75 (m, 14 H)



10 [0211] H NWR (600 MHz, DMSO-d6) 5 ppm=2.65 (t, J = 7.7 Hz, 2 H), 2.80
(t, J =7.1 H, 2 H, 3.24 (t, J=7.7 Hz, 2 H), 3.40- 3.46(m 2 H), 4.65
(s, 2 H, 7.20 - 8.43 (m 14 H) [0212] 15 [Reference Exanple 2]

{11- (4-{12- (4-chl or ophenypet hyl i car banoyl } benzypi soqui nol i n-4-yl ] oxyl

acetic acid [0213] [Ka 32] 20 [0214] H NWR (600 MHz, DWVSO- d6) 5 ppm 2. 86
(t, J 497151 Hz, 2 H), 3.48 - 3.53 (m 2 H), 5.12 (s, 2 H), 7.26- 8.75 (m

14 H) 0 f.erence Exanpl e 3]
3-L1- (A{ﬁ{l'fe% "%%@xﬁ%‘@% henyf | et hyl ] car banoyl | benzypi soqui nol i n- 4-y1] - 2- et hy

| pr oparsejic(4afied 4{dBRt6ghehyihétayI3@tbantddPbéhzy s ddRioli6 00y IMzmetMBEdE6dic aciipm
1.12 (d, J =7.3 Hz, 3 H), 2.71 -2.77 (m 1 H), 2.80 (t, J = 7.3 Hz, 2 H),
2.99 - [92 (m 1 H), 3.28- 3.35 (m 1H, 3.40 - 3.47 (m 2 H), 4.65 (s,

2 Hy YRa%Bs3pl - 8.44 (m 14H) [0218]

[0217]
'H NMR (600 MHz, DMSO-ds) 6 ppm 1.12 (d, = 7.3 Hz, 3 H), 2.71 - 2.77 (m, 1 H), 2.80 (t, J
=7.3 Hz, 2H),2.99 - 3.04 (m, 1 H), 3.28 - 3.35 (m, 1 H), 3.40 - 3.47 (m, 2 H), 4.65 (s, 2 H),
10 7.21-8.44 (m, 14 H)
[0218]
[Reference Example 4]

31-(4-f[2-{4-chlorophenyl)ethylicarbamovl YbenzyDisoguinolin-4-yii-2 2-dimethylpropanoic

acid
15 [0219]
[Ka 34]

[0220]

{H NMR (600 MEHz, DMSO-ds) 8 ppm 1.12 (s, 6 H), 2.80 (t, T = 7.1 Hz, 2 H), 3.27 (s, 2 H), 3.40
20  -3.45(m, 2 H), 4.65 (s, 2 H), 7.21 - 8.43 (m, 14 H)

[0221]

[Reference Example 5]



[ Ref erence Exanpl e 4]
341- (4-{11-(4-chl orophenypet hyl i car banoyl } benzyl )i soqui nol i n-4-y1] -2, 2-di ne

t hyl propanoic acid 15 [0219] [Ka 34] [0220] 1H NMR (600 MHz,
DMSO-d6) 8 ppm 1.12 (s, 6 H), 2.80 (t, 32=7.1 Hz, 2 H), 3.27 (s, 2 H),
3.40 20 -3.45 (m 2 H), 4.65 %s, 2 H, 7.21 -8.43 (m 14 H) [0221]

[ Ref er dnlde(4E{2rihichlosgphenypl)ethyl |carbamoyl }benzyl)isoquinolin-4-yljbutanoic acid

441-(4-@%%?(4-chlorophenyBethlecarbannyl}benzynisoquinoIin-4-yIIbutanoic
aci d [é [Ka 35] 5 [0223] 1H NMR (600 MHz, DMbO-d6) 8 ppm 1.85 - 1.91
(m 2 KKa38]34 (t, J =7.3 H, 2 H, 2.8 (t, J =7.1H, 2 H, 2 98-
3.02(m 2 H), 3.40- 3.46(m 2 H), 4.65 (s, 2 H, 7.20- 8.43 (m 14 H)
[ 0224] [ Test apl e 1] CRTH2 ant agoni st test 10The antagoni st activity of
t he conpound o e present invention was considered by using the
intracel lul ar 'sal c ~Qn aggcentration i ncrease reaction induced when the
prostagl andi n D2| was|| adde] d KB8,cells, which are human cells on which
CRTH2 is expressed. N022°" final concentration: 1 itM

' e incubated at 37C for 30
m nut es, washe ogen), and then suspended in
Hank' s bal arfced salt solution (lnvitrog aining a reaction buffer
18.nM HEPES (Invitrogen), and 1 nM calciumchloride (SIGW)). The
suspensi oY wastdi spensed in a 96 well plate (Nunc) so that 2x105 cells/well
were placed, and the compound of the present invention and PGD2 (final
conagentfozaijon: 100 nM were added. The fl uorescence

"H NMR (600 MHz, DMSO-d6) 6 ppm 1.85-1.91(m, 2H),2.34 (t, J=7.3Hz, 2H), 2.80 (t,J
=7.1Hz, 2H),2.98-3.02 (m, 2H),3.40-3.46 (m, 2 H), 4.65 (5,2 H), 7.20 - 8.43 (m, 14 H)
[0224]

[Test Example 1] CRTH2 antagonist test

10 The antagonist activity of the compound of the present invention was considered
by using the intraceltular calcium ion concentration increase reaction induced when the
prostaglandin D2 was added to KB8 cells, which are human cells on which CRTH2 is expressed.
[0225]

Fluo-4-AM (SIGMA, final concentration: 1 uM) was added to KB8 cells, and the

15 cells were incubated at 37°C for 30 minutes, washed with phosphate buffer (Invitrogen), and
then suspended in Hank's balanced salt solution (Invitrogen) containing a reaction buffer solution
(10 mM HEPES (Invitrogen), and 1 mM calcium chloride (SIGMA)). The suspension was
dispensed in a 96 well plate (Nunc) so that 2x10° cells/well were placed, and the compound of
the present invention and PGD2 (final concentration: 100 nM) were added. The fluorescence

20 intensity thereof was measured over time by using FDSS6000 (Hamamatsu Photonics), and thus
the maximum fluorescence intensity value "d" was obtained. The same procedure was carried
out in the absence of the compound, and the maximum fluorescence intensity value "e" was
obtained; and the same procedure was carried out in the absence of the compound and in the
presence of non-labeled PGD2, and the maximum fluorescence intensity value "f" was obtained.

25 The calcium ion concentration increase inhibition rate of a compound was
calculated by the following calculation equation:

Inhibitory rate (%) = [1- (d-f) / (e-f)] x 100
[0225]



20 intensity thereof was neasured over tinme by using FDSS6000 (Hamamatsu
Phot oni cs), and thus the maxi mum fl uorescence intensity value "d" was

obt ai ned. The sane procedure was carried out in the absence of the
conpound, and the maxi mum fl uorescence bhtensity value "e" was obtai ned,;
and the sanme procedure was carried out in the absence of the conpound and
in the presence dlrthemdralib¢ ERTHERRIaganR! adtimitygk p AORPEUNIIP &S destRdeVisnt ensi ty

val ue "f/ obt aj ~ 25T .Gl J - .r.af | i i.nhibition
Vat e of s iR A S o g e A PR HR L R 8 e

| nhi bi §& yoncatteatioNincFedst in {@-abjence OLHR]compd@i. Skhat is to say, by using kealciuleioror e,
the CRTH2 antagonist activity of a conmpound to be tested was cal cul ated as
a val usopqergatiguingEseIRRiPEPTY 19tFS 5O I MPPHIEE fQ P tegled NFYIG VRFIQUS cPBIHERHORSo t he
cal ¢i um | ' [ j 1 of hat is
o Shy M SAERAL FALARA WRREEART: b Dol iep BRI or My BERONI Ty uiiE;
conpourkditt(FDBR) dsxsdata atwdysisngfiwareé, aud tieonbenvasatdfiond as & mdealo€50theal ue was

cal cul ated accor.di ng f0 a dose-dependept inhibiti urve anal by . usi ng
Rl e R S et M R ety At e s S

i ndi cat f e3@RH9en VY - 1havy R VORI, ¢
Exanpl gqgc%lvg:%l%' %/gl ue’@%%n?l?]%%&géaﬁr{r%llg 2 ;Esé%%lbval gg% 36 eﬁ%/?mgxog%rpl e 3

(1 C50 valGe:valliz: #MM) Fecample 6 41(sh edoe\jaT okt), g Exeyuplex ipd walse: 1F@d0). val ue:

42 l.e 1L.C50 value: 8.7 nM, and Exanple 7 (1C50 value: 14 nM
10 m&gﬁsﬁﬁ%}ﬁ?ﬁ(ﬁé‘ Bility [0226] The present invention is

di rect gbdgd a conmpound having a CRTH2 inhibitory activity, which can be
used by being incorporated into preventive agents or therapeutijc agents for
al | ergi ¢ di seaseshspeesentsinventionds disgctsst o adorparnd havingp § ABPEOYNI ni ti s.

o4 G‘Aalctl}@tyl, Qh%-hr@ah]be uéémé%h'g %c&%%?a%g@ mc?grepé(ntfvg ralgéﬂtQOI( ﬂhéfapet[tiéaageﬁt]s tor

allergic diseases such as asthma, atopic dermatitis, and allergic rhinitis.




Rf wherein Rl represents a Cl.6 al kyl group, a C2-6 al kenyl group, a
C3_6 cycl oal kyl group, a C3-6 cycl oal kenyl group, an adamantyl group, an
i ndanyl group, a tetrahydronaphthyl group, a tetrahydroindolyl group, a
t et rahydr opyranyl group, a norpholinyl & oup, a phenyl group, a naphthyl
group, or an aromatic heterocyclic group, wherein the phenyl group, the
napht hyl group, and the aromatic het éflodiMbi c group may be substituted with
lto 5[§Pbsﬁgtuent(s) selected fromthe group consisting of a Cl.6 al kyl
group, - al kenyl group, a C3_6 cycloal kyl group, a halogen atom a
Cl. 6 al koxy group compiieit @e@ntdby farrudla 6)al kyl t hio group, a G .6
haloalk%l roup, a Cl-6 hal oal koxy group, a Cl.6 hal oal kylthio group, a
cyano ¢ éuﬁ, a nitro group, a guanidino group, a Cl.6 al kyl sul fonyl group,
a carboxy group, a C7_7 al koxycarbonyl group, a C2- 7 al kanoyl oxy group, a
phenyl group,©a benzoyl group, a phenoxy group, a pyrrolyl group, a thienyl
qum.dazoRyl group, a thiadiazolyl group, a norpholino group, the
formul a: - b, the fornula: -SO2NR2R8, the formula: -NROSO2R1, the
formul a: R12.X .8 e formul a: -NRI 3COR14, wherein R5, R6, R9, Rs,
R9, R10, MRilg dy-14! Nqpeach independently represent a hydrogen
atom or RT] _6xal Nyl p, X représents an oxygen atom a sul fur atom the
formul a: t he{f ormul a: O, the formula: -NR2-, or forrmula (I1): [Ka. 2] 5t,
n (I1) whergfn Rh and R each independently represent a hydrogen atom a
Cl-6 al kyl group, a halogen atomor a C _6 hal oal kyl group; R2 represents a
hydr ogevheadi® R’ @prasetlh.afCal M ooty piCo.s 2kenylrgpue adhitscyaloalkpt @gep, 2f:6l to 4;
Y represents a _single bond, the formula: -NR3COW, the fo | a:
- NR3COCYlgalkeny @rqupy ai panmridepouyy an fndanylgironn, a:tetrwéf-wpht@ SPH Aul a:

- NR3S02: ; © s , 1 oF -, th

f or mul get%g%%ﬁwpﬁg t?@rﬁﬁu&?gﬁizl %Ow% r{lﬁgﬁ?{g@rln%f %53%%92% he ©

f or nul aaphtbidreupvodan atdnmtic hetandayclie Giddp Owhereinttheplicnyhgrloap, the @hitiliyd- W, t he
f | a: - CONR3- W NRACQ-, the. .f la: -0-W. the. f la: -0-WD-,
Wher o1 et HUThRADRR TetrROEH B Hy e LeSiR WG ok sfinsnds) %eed o
al kyl  grihe JfbiScchsBliAgbea EOPNikyParbidp & @J_J%k&ngﬁ%@?aﬁca@c&aﬁ(ﬁ?w epe

group including 'a carbon atomthat is al so . cycloal kyl
ring, &alogesawinkariksatioxyeoeyp, adydmwxearape § 6o alkilihiersou, 6dp-s(hploslkybied
that, when Y s, t emfornula: -CCNIe-g?@@MCD- or the fornulg; -0-WO0-, Wis
not a STt &(156#8?’? XY 81853 (-6 "4OHSHL R 8P g YAHORPRAAITR SR or a

pyrazi Readkidigeré@, d AgRASRIfohPtrowy, 4l dﬂwxpgnsu? C, 3 alkoRydadFdneefoupGe CRY be
substituted with 1 to 4 substituent(s) selected fromthe group consisting

of a Cr.abkaapyoky gicwppd phengbgnoup) adeangeylgireninh 2 PROIERY HowYy @IRYHORY B'WPotip, a
hal ) . B . . i ,
n o g Hodh, Gl iR S Yo WRlad BN FE R, ShuBHRolido frbufl B F%ﬁu?‘f’ﬁ?ogr P
group, NR®/athe fermailp -S@,NRIRD tigrfotmyla:aNBE S6,RIkinke Sodniuday-CONRUR', andahe boxy
O e rg NI OB DT hoEiR S B b R aRa B T b 2 and 1 eath independenly

represent a hydrogen atom or a Cy¢ alkyl group;

X represents an oxygen atom, a sulfur atom, the formula: -CRhRi-, the formula: -CO-, the
formula; -NR>-, or formula (II):

[Ka. 21

In
m

wherein R"and R' each independently represent a hydrogen atom, a Cr. alkyl group, a halogen
atom or a C1 haloalkyl group;

R? represents a hydrogen atom or a Cy.s alkyl group;



NeCOR', wherein R22, R23, Rz24, 1(25, R26, R27, R28, n29, K R3, andR 31 each
i ndependently represent a hydrogen atom or a Cl4 al kyl group (provided
that, when Z is an unsubstituted benzene ring, unsubstituted pyrimdine
ring, or unsubstituted pyrazine ring, X5bs the formula: - CRhRl-, or
formula (11), wherein at | east one of Rh and 11.' represents a G s al kyl
group, mreprdsegean teger obk twd,C14 hal oal kyl group); Ra represents a car boxy

group, carbhamoyl group, .a detraz u e @gg!xao' - ; Rh
and Re géeé‘ﬁesleﬁtﬁéqpsénﬁg%ﬁ?q%yﬂlreef%?%%%n'wéﬁg%b@g rﬁglé%utéir]h'ﬁalg [ ogen ﬂée[qélﬂhmgr“ a
Cl_6 al¥tC@y-wipthe &ehuRd -RR>-and tiRgfoaaclh: INRISIsnlienlid hrmelar eseigONR by ogen
atom a hal ogen at 9&) a Cl,6 alkyl group% or .a Cl4 al koxybaé;&?_} (hprovi ded

that  t Hae &smpbundRi GONSINR 'Sy, the fasmylas -§ Qb al-2he §orayesy the
-6, 7- d'é&ﬁﬁ&%%)@@ﬁﬂﬂkﬂﬂolﬂe@%%'-mﬁ 361 Ghe fotrhifa? =Ll R Ind Ry benzoy0-
6, 7- di met hoxyi soqui nol 1 n-4-yCacetam de,

{ 143- f | ClaROR SW-pthe farmuida: yCONR W ANRICO-, 416 formalianed-Nox pi the Gorimnod:i-0-W-04, |
et ot R ket AR & AR RSRS & dis o, wisa
[2-f] uahRaonéR, Q@Q'a?c}?%/n@gl‘a&? RZQY lalic Tefi“le%i'oucp including a carbon atom that is also a

di met hoxyl soqui nol I'n 1}-4-mret hyl pént arfiol ¢ aci d, 2-{
1[ 2- f | uoemb&-dfprpancldaitylong), b&hzalldehyleB&group, or a Cs cycloalkylene group

i?[ Z: ]9 : @ﬁv@%ﬁbéﬁ%@ﬂ%i {}kﬁ%lﬁ@%@%ﬂ?%ﬁ?}é@- or the formula: -O-W-0-, Wis nota

di met hoypdiepend)nol i n-4-yl }acetic acid, or [6,7-dinethoxy-4-(1Htetrazol-5-
yl met hyl )1 soqui nol i n-1-y1] (2-fl uoro-5-nmet hoxyphenyl ) net hanone); or a
phar nacé tepresants y banzeaprias] @pwahidineétge 6f 2 Py@EEIC MNR) The

d. h i-cal. | t i t | ai
Comou - LTSS, RSTASAEL 30l DBApg3peet L0 ol
a hal ogmbstati&itis) scléstedramklid c@up EPnsiNingf @116 atltyk @roupga Gup alkend epdupt BE ;.

conpound or a pharmaceutically acceptable salt thereof in which both Rd and
Rg are WG%&@Eg@Pﬁﬁhﬁ?ﬁFﬂ%@fﬁa 3 1-aHgoRY S1RPB AV dE0H KO adr 3\{%@% 3]

ol ai m TG GO AR SR HhlcR kY s PR TR D ARG PR GNER i
atom agr6iip,6 Gy.dafikylgrfonp] gronp,a dasbaxyamnowt, drg foemulal INRTR ath€forémad:ky| gr oup,
accept IRTEART P EaBRe aNEor SRR 15 FaFuIB O e RS e oM e el 1 2 i o &
benzeneng P rEUbhdrdiiREY A tHH RICTRSE 16 ky®* @ Opll, ol FAleBGFRdfeAlinty C1. 6
al koxy group, or a Cl.6 hal’oal’kyl’ grioup. [d ai m 5] The "conpound
or a phapresa athydeigey amorenn bl dkelagroun (pepadéd thet wvhen Ags awungwpstiipedof
claims b]é-nézlénevrwl]n?g[ ﬁgsrﬂlbstituted pyrimidine ring, or unsubstituted pyrazine ring, X is the formula: -
CR"R'-, or formula (I1), wherein at least one of R" and R’ represents a Cy. alkyl group, a halogen
atom, or a Cy.¢ haloalkyl group);
R® represents a carboxy group, a carbamoyl group, a tetrazolyl group, or the formula: -
CONHOH;
R’ and R° each independently represent a hydrogen atom, a halogen atom, or a Cy alkyl group;
and
R® R, R and R® each independently represent a hydrogen atom, a halogen atom, a C; alkyl
group, or a C14 alkoxy group (provided that the compound is not {1-[2-fluoro-5-(propan-2-
yloxy)benzyl] -6,7-dimethoxyisoquinolin-4-yl }acetic acid, 2-[ 1-(2-fluoro-5-methoxybenzoyl)-
6,7-dimethoxyisoquinolin-4-yl)acetamide, {1-[3-fluoro-5-(propan-2-yloxy)benzoyl] -6,7-
dimethoxyisoquinolin-4-yl}acetic acid, 2-{1-[3-fluoro-5-(propan-2-yloxy)benzoyl] -6,7-
dimethoxyisoquinolin-4-yl}propanoic acid, 2-{ 1-[2-fluoro-5-(propan-2-yloxy)benzoyl] -6,7-
dimethoxyisoquinolin-4-yi}-4-methylpentanoic acid, 2-{ 1-[2-fluoro-5-(propan-2-yloxy)benzoyl]



R is a phenyl group, which may be substituted with a halogen atom Y is
the fornmula: -CONR3-W; Wis a Cl.6 al kyl ene group; R is a carboxy group;
Rh and R ' are each a hydrogen atom and Rd, Re, Rf and Rg are each a
hydrogen atom [C ai m 6] A péeventive or a renedy for asthna
atopic dermatitis and allergic rhinitis, conprising the conpound or

phar rracéﬂtqhmthoyy@@%mlabw onanpiseeidof 1 52 Hspwr ripropararylostidbenroyd] emns 1-5

as an agf) t\fl%xyln Gfltgohen[]&&—yl}a.cc—‘:txc acid, or [6,7-dimethoxy-4-(1H-tetrazol-5-
ylmethyl)isoquinolin-1-y1](2-fluoro-5-methoxyphenyl)methanone),
or 2 pharmaceutically acceptable salt thereof.
[Claim 2]

The compound or a pharmaceutically acceptable salt thereof according to claim 1,
wherein R, R®, Rf and R each independently represent a hydrogen atom, a halogen atom, a Ci
alkyl group, or a Cy alkoxy group (except the compound or a pharmaceutically acceptable salt
thereof in which both R?and RE are hydrogen atoms and both R® and R' are C1.¢ alkoxy groups).
[Claim 3]

The compound or a pharmaceutically acceptable salt thereof according to claim 1
or 2, wherein
X is the formula: -CR™R-, wherein R"is a hydrogen atom, a C1. alkyl group, or a halogen atom;
and R' is a Cy¢ alky! group, or a halogen atom.

[Claim 4]

The compound or a pharmaceutically acceptable salt thereof according to any one
of claims 1-3, wherein _

Z is a benzene ring substituted with a C, alkyl group, a halogen atom, a C;¢ alkoxy group, or a
C1.6 haloalkyl group.
[Claim 5}

The compound or a pharmaceutically acceptable salt thereof according to any one
of claims 1-4, wherein
R' is a phenyl group, which may be substituted with a halogen atom;

Y is the formula: -CONR>-W-;

W is a Cy.5 alkylene group;

R is a carboxy group;

RP and R° are each a hydrogen atom, and
R® R®, Rf and R are each a hydrogen atom.
[Claim 6]

A preventive or a remedy for asthma, atopic dermatitis and allergic rhinitis,
comprising the compound or a pharmaceutically acceptable salt thereof according to any one of

claims 1-5 as an active ingredient.



